
                                                                                         

Annexure-I  

(Part:  1 of 2)  

TECHNICAL SPECIFICATIONS  

CIVIL & INTERIOR WORKS 

Name of  the work:  R enovat ion work  of  BN PM  Sta ff  Ca nteen,  BN PM  premis es ,  
Mysore  

E Tender  No.  BNPM/NC B/ CR /1010/2020-21 dated 20 .01 .2021  

 

SUB MITTALS TO BE  MA DE B Y THE  CONTR AC TOR   

DURIN G THE E XEC UTION OF WOR K  

 

1 .  Daily  progres s  report  s tat ing  number of  men empl oyed under  each  tra de,  equipment 
at  s ite ,  etc .  

2 .  Weekly/ fortnightl y  progress  report  showin g progres s  a gains t  programme.  

3 .  Progra mme of  work  for  the forthc oming week.  

4 .  Labour a nd equipment  deployed a t  s ite  -  requirement pla n v/s  actual  deployed -  
weekly .  

5 .  Updated a pproved monthly  PERT C HAR T along with monthl y progres s  c hart  -  
weekly .  

6 .  Construct ion material s  by  c ontrac tor:  s ta tus a nd mobil iza tion progra mme -  
fortnightly .  

7 .  Progres s  digi tal  photogra phs  -  fortnightly .  

8 .  Value of  work  a nt icipa ted to  be done in  the forth -c oming month  including  the val ue 
of  a ny  ma terials  a nd equipment of  la rge val ue -  monthly.  

9 .         Material  test  report .  

10.       Work ma nship  C heck  l ist .  

 

EXC EARTH WO RK AND EXCAV ATIO N  

 

1.  SCOPE  

The work  under  this  s ection covers  al l  opera tions l is ted  bel ow in  connect ion with 
building  c ons truc tion a nd external  work.  

a.  Clea ring,  grubbing  a nd removing  al l  vegetat ion from the s i te.  

b.  Excava tion including s ett ing  out .  

c. Fil l ing  a nd back  f i l l ing.  

d.  Compac ting.  

e.  Removal  a nd disposal  of  s urpl us ma terial .  

f .  Hard stone sol ing  to f l oors  a nd paving.  

The C ontrac tor  s hal l  provide al l  ma terials ,  la bour ,  equipment,  opera t ions  a nd 
inc identals  nec es sary a nd required for  the c ompl etion of  a l l  as pec ts  of  work l isted 
above as  c al led  for in the dra wings  a nd s peci f icat ions .  
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2.  GENERAL  

2.1  The extent  of  the work s shal l  incl ude but not  be l imited to  the fol l owing:  

a .  The exca vat ion of  the S ite  as  per  the dra wings  rel ea s ed for cons truct ion.  

b.  The des ign a nd instal l ation of  temporary work s to provide la tera l  support  for 
expos ed s ides of  excavation.  

c .  The exec ut ion of  a l l  a s socia ted work s s hown on the dra wings.  

d .  The Contra ctor  shal l  vis it  the si te,  ins pec t  the bore hol es  a nd decide for  h ims el f  the 
nature of  the ground and the subsoil  to be excava ted .  N o claim of  extra  wil l  be 
entertained in  c ons equenc e of  a ny  misunders tanding  of  incorrect  information or 
ignora nc e of  exist ing  c on ditions.  

2 .2  The work s  shal l  be  ca rried  out  general ly  in  a ccorda nc e with  the rec ommenda tions 
conta ined in  the fol l owing sta nda rds ,  c odes  of  pract ic e,  reports  and sta tutory 
regulat ions .  

a .  SS C P/  8  -  Ea rthworks  

b.  IS:  3764-1992,  Safety  C ode for Exca vat ion work  

c .  IS:  1498-1970,  Classi f ication a nd ident if icat ion of  s oil s  for genera l  engineering 
purpos es  

d.  IS:  6313 ( Pa rt  I I) -2001,  Pre-c onstruct ional  C hemical  Treatment  measures  a gains t  
termites  

e.  IS:  1892-1979,  Subsurface invest iga tion for  foundat ions  

f .  SP:  27 ,  Ha ndbook of  method  of  meas urement  of  building  works  

g .  Local  buil ding regulat ions a nd sta tutory  regul ations  

h .  Soil  Tes t  R eport  made availa bl e to c ontrac tor  i f  required  

2.3  The Contrac tor  shal l  compl y with  al l  requirements  of  the   rega rding the 
noti f icat ion,  ins pect ion and a pproval  of  a l l  excavations a nd formation l evels .  The 
Contrac tor s hal l  k eep dated records of  the inspect ions  a nd any ins tructions which 
resul t  in the def ined l imits  of  the excavat ion being exc eeded.  

2 .4  The Contrac tor  shal l  g ive the  not  l ess  tha n 36 hours notic es  of  t he t ime each 
formation l evel  wil l  be expos ed s o  that  the Arc hitec t/   ma y inspec t  the forma tion.  

2 .5  I f  a t  a ny t ime the is  not  satisf ied tha t  a  forma tion was prepared in ac corda nc e with 
the s peci f ica tion before c overing,  he  may direc t  tha t  i t  to  be expos ed for  inspec t ion.  

3.  DEFINITIO NS  

3.1  Clear :  The removal  of  trees ,  shrub a nd a rt if ic ial  obstruc t ions  
incl uding  fenc es ,  c onc rete  s la bs ,  k erb a nd c ha nnel ,  remains  of  old  bui ldings  and the 
l ike .  

3 .2  Gru b :  The removal  of  tree stumps a nd roots .  

3 .3  Cut :  A general  term for ‘ in place’  material  removed by  digging from 
the ground.  The term ‘excava tion’  or  derivat ives  thereof  may be us ed 
intercha ngea bl y.  

3 .4  Fill :  A  general  term for  ma terial  sprea d a nd c ompac ted over the ground to  mak e up 
f inished l evels  or  l evel s  to  s ub -gra de.  The term emba n k ment  or derivatives  thereof  
may be us ed intercha ngeabl y.  

3 .5  Sub-G rad e :  The f inished,  tr immed and prepa red surfac e of  the ea rthworks .  
After  c ompl etion of  a l l  cut  a nd f i l l  opera tions,  the term ‘forma tion l evel ’  or 
deriva tives thereof  ma y be us ed intercha ngea bl y .  
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3.6  Sub-Base :  A  s el ec ted f i l l ing  layer sprea d a nd c ompac ted over the sub -
gra de to mak e up level s  to  the underside of  the bas e.  

3 .7  Base :  A  s el ected f i l l ing layer spread a nd c ompac ted to f inis hed l evels  
to  form a n acc epta bl e  work ing  surfac e for  either  a  buil ding  or road.  

 

4.  SETTING  O UT  

4.1  The C ontractor  shal l  erect  s uf f ic ient  perma nent  benchma rks  in  suitabl e  loca tions 
for al l  the buil dings before s ta rt ing work from which al l  importa nt levels  shal l  be 
la id  out .  Exa ct  l evels  of  a l l  f l oors  s hal l  be  s et .  A n experienc ed surveyor  shal l  be 
enga ged  by the C ontrac tor  to  loca te  uti l ity  l ines ,  a l l  buil dings ,  paths ,  roads ,  etc .  The 
Contrac tor  shal l  provide al l  pegs ,  f la gs ,  pi l la rs  a nd la bour required for s etting out .  
The c ontrac tor  shal l  be  res pons ibl e  for  the accurac y  of  a l l  s ett ing  out  a nd for 
es ta bl is hing  al l  l evels  accura tely .  A ny  error  in  s ett ing  out  a nd a ny  cons equential  
loss  to  owner/  empl oyer  s hal l  be  ma de good a t  Contractor’s  expens e to  the 
satis fac tion of  the PM C  .  

4 .2  The C ontrac tor  shal l  protec t  a nd ma inta in al l  bench  mark s.  I f  a ny  bench ma rk be 
dis plac ed or l ost  it  must be repla c ed by  the s urveyor  at  the Contractor ’s  expens e.  

4 .3  The C ontrac tor shal l  be res pons ibl e for the c hecking a nd veri f ication of  a l l  
informa tion s hown on the survey  dra wings.  

 

5.  EXC AV ATIO N  

5.1  Classi f ica tion of  Soils  ( appl ica bl e  IS C ode:1498)  

The ea rth work  sha l l  be c las si f ied under the fol l owing ca tegories  a nd  
measured s epa ratel y for each  category:  

a .  All  kinds of  Soils :  G eneral ly  a ny s trata ,  suc h a s  sa nd,  gra vel ,  l oa m, c l ay,  mud,  bla ck 
cotton,  morum,  shingl e ,  r iver or Nal lah bed boul ders ,  s ol ing of  roads,  paths ,  etc .  
and ha rd core,  maca da m surfac e of  a ny  desc ript ion ( wa ter  bound,  grouted ta rmac , 
etc .) ,  l ime c oncrete,  mud conc rete  a nd their  mixtures which  for  exc avation yiel ds 
to  the a ppl icat ion of  picks ,  s hovels ,  jumper ,  sca ri f ies ,  r i pper  and other ma nual  
digging  impl ements .  

b.  Ordinary R ock:  G enera l ly  any roc k which ca n be exca vated by  spl it t ing with  c row 
ba rs ,  picks  a nd does  not  require  blast ing ,  wedging  or  s imila r  mea ns  for  excava tion 
such  as  l ime stone,  sa nd s tone,  ha rd la terite ,  hard  congl omera te  a nd un - reinforc ed 
cement  c oncrete  below ground l evel .  I f  required l ight  blas ting ma y be resorted to ,  
for  l oos ening the materials  but  th is  wil l  not  in a ny wa y ent it l e the material  to be 
classif ied  as  ‘Ha rd rock ’ .  

c .  Hard Rock :  G eneral ly  a ny  rock  or  boulder for  the excava tion of  which blas ting  is  
required such  as  quartzi te gra nite,  bas alt ,  reinforc ed c ement  c onc rete 
(reinforc ement  to  be c ut  through but  not  s eparated from conc rete)  below ground 
level  a nd the l ik e.  

d .  Hard R ock  ( blas ting  prohibited):  Ha rd rock  requiring  bla st ing  as  described under 
‘c ‘  but  where the blas t ing is  prohibited for  a ny  rea son and excava t ion has to  be 
carried out  by  chis el ing,  wedging  or  a ny  other agreed method.  

5 .2  Rec ording  of  Ground L evel  

The G round l evel  shal l  be  tak en at  5  to  1 5  meters  intervals  ( or  a s  directed by  the 
PMC  or E ngineer  In c harge)  in  uni formly  sloping ground a nd a t  c l os er  intervals  
where l ocal  mounds ,  p its  or undula tions a re met with.  After a pproval  the a ctual  
ea rthwork is  sta rted.  The la bor required for taking l ev els  s hal l  be s uppl ied  by the 
contractor  at  h is  own c ost .  
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6.  EXC AV ATIO N G ENERAL  

6.1  Clea ring  and G rubbing  

The contrac tor  shal l  c lea r a nd grub as  def ined in a reas of  the site  on which 
excava tion is  to be ca rried  out  a nd on which  f i l l ing is  to  be plac ed .  

Al l  s tumps  a nd roots  greater  tha n 75mm dia meter  within  the a rea  of  ea rthworks 
shal l  be  removed to  a  depth  of  not  l ess  tha n 0.5m bel ow sub gra de.  Hol es  l eft  by 
c lea ring a nd grubbing  shal l  be  f i l l ed  a nd c ompacted with sui ta bl e  material .  

Al l  trees ,  sc rub,  s tumps,  roots ,  c l eared and fa l len t imber a nd c ombustibl e  rubbis h 
of  every  desc ript ion resulting  from thes e operat ions  s hal l  be  burnt in  acc orda nc e 
with  the requirements  of  the l ocal  f ire  authority  or  removed from the s ite .  Obtain 
any  permits  required and not ify  neighbo rs of  the intention to  bum.  Ca rry  out  
burning in  suc h a  way as  to avoid dama ge to  s tanding t imber or other property .  No 
tree ,  l og,  or  other  des truc tibl e  rubbish  shal l  be  plac ed in  a ny  emba nk ment,  sc our 
or  other  hol low plac e.  

6 .2  Setting Out  

 Prior  to  c ommenc em ent  of  the ea rthworks ,  the contractor  shal l  set  suc h l ine  
and l evel  pegs  as  a re nec essa ry  for  the a dequate c ontrol  of  c onstruc tion.  

6 .3  Removal  of  Tops oil  

 Prior  to the c ommenc ement of  the ea rthwork s,  a reas which  are  to be excava ted or 
covered by f i l l  ma teria l  are to  have the topsoil  removed a nd s tock pil ed on the si te.  

6 .4  Proof  R ol l ing  under F il l  E mbank ments  

 After  removal  of  tops oil ,  the exis ting ground under  f i l l  emba nk ments  s hal l  be 
scarif ied  to  a  depth of  not  l ess  tha n 150mm a nd compacted acc ording  to the 
sta nda rd c ited  els ewhere in th is  speci f ica tion.  

6 .5  Earthworks  -  G eneral  

 The whol e  of  the exca vated material  unl ess  otherwis e s pec if ied  shal l  remain the 
property  of  the owner a nd shal l  be  us ed in  the forma tion work .  A ny  s urplus  or 
uns uita bl e  ma terial  remaining  t hereafter  shal l  be  s tock pil ed  as  spoil  in  a ccordance 
with  this  s peci f icat ion.  

 

6 .6  Excava tion in  Al l  Kinds  of  Soils  

a.  All  excava tion s hal l  be  ca rried  out in  accorda nc e with  the requirements .  Al l  
excava tion shal l  be  ca rried  out  in  a  workma n l ik e  ma nner to  l ines ,  l evels  a nd gra des 
indica ted on the dra wings a nd to  the Spec if ied s ta nda rds.  

b.  The s equenc e of  excavation a nd strutt ing  and or cutting of  s lopes shal l  be to the 
approval  of  the PMC .  Under  no c ircumstanc e s hal l  the C ontractor be a l lowed to  over  
excava te a t  any  sta ge of  the works  exc ept with  the a pproval  of  the PM C  

c. The exca vat ion for the works shal l  be  mea sured a s  s hown on the dra wings in 
concurrenc e with  IS:  1200.  

d.  Should  the Contractor  excava te  beyond the formation l evel  as  s hown on the 
Dra wings ,  then the  wil l  require the whol e of  the void be f i l l ed with a pproved mass 
concrete  of  not  inferior tha n G ra de 10 at  the Contrac tor ’s  expens e.  

Any  excavat ion below the required forma tion l evels  as  shown on the Drawings,  
exc ept  where s pec if ical ly  ins truc ted in  order  to re ac h a  f i rm bea ring  stratum,  s hal l  
be  brought up to  the c orrec t  l evel  with granular  f i l l  ma terial  in  ac corda nc e with 
sta nda rds a nd th is  Spec if icat ion,  or with materials  s peci f ied in  acc ordanc e with  the 
’s  Instruct ion,  a t  the C ontractor ’s  expens e.  

e.  The s equenc e of  exc avation a nd methods a dopted s hal l  be to the a pproval  of  the 
PMC   
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f .  The C ontrac tor  shal l  be  res pons ibl e  for  upk eep al l  tempora ry  works ,  s lopes ,  roa ds,  
ra mps ,  pa ths ,  etc .  during  the exec ut ion of  the works .  

g.  Excava tion for  bas ements ,  founda tions,  foot in gs ,  trenc hes,  paving ,  walks ,  etc .  as  
cal led  for  on the dra wings  shal l  be  general ly  made to  as  s peci f ied  in  the dra wings . 
“Battering”  or “B enching” to the s ides  of  excavation shal l  have prior a pproval  of  the 
PMC  E xtra  excava tion ( i .e . ,  exca vat ion beyond the  l imits  required by  the drawings ) 
carried out without the prior a pproval  of  the PMC    wil l  not  be meas ured a nd s uch 
una uthorized excava tions s hal l  be f i l l ed up to  the proper l evel  with c onc rete of  the 
same type and mix  as  for  founda tions  or  as  ordered by  t he PM C  at  the C ontrac tor ’s  
own expens e.  

h.  All  s oft  s pots  a nd l oos e pock ets  shal l  be  dug out  a nd f i l l ed  with  c ement  c oncrete  
1:4 :8  wel l  rammed and c onsol ida ted .  Cl ea r  out  al l  s ludge a nd slush  before laying 
foundat ion.  

i .  All  exca vat ions  shal l  be done true to l ev els ,  s lope,  s hape a nd pa tterns cal l ed for .  
The sides  shal l  be trimmed,  bottom dress ed,  ra mmed a nd cons ol ida ted to  correct  
levels .  

6 .7  Excava tion in  Rock  

 Al l  rock  excava tion sha l l  be c arried  out  by  c rowba rs ,  ch is el ing  or  burning.  Blas ting 
shal l  not  be ca rried  out without written permission from .  Sha ttering or  removing 
rock  beyond authorized l ines  a nd grades  shal l  be  a voided.  Unl ess  otherwis e 
speci f ied  rock  shal l  be  c lass i f ied  as  s oft  rock / hard rock  as  la id  down ea rl ier  a nd 
as  dec ided by  the .  

 Where sol id roc k is  encountered in the f l oor of  c uttings on whic h paving is  to  be 
construc ted ,  the rock  shal l  be  removed to  a  depth  not l ess  tha n 150mm below 
formation l evel  and replac ed with  ma terial  s uita bl e  for emba nk ment c onstruct ion.  
Sc ra bbl e  the rock  fac e to give e ven pla ne bearing  s urfac es .  The top of  the rock  af ter 
removal  shal l  be  c l os e to  l evel  or  s tepped,  but  a lso  free dra ining  without  pock ets  
to  pond wa ter .  

 Where boul ders  a re encountered in  the f l oor of  cutt ings ,  the boul ders  shal l  be 
removed and the resultan t  void f i l l ed with  ma terial  su ita bl e  for  emba nk ment 
construc tion.  

7.  FORMATIO NS  

a.  Forma tion shal l  mean the surfac e of  the ground a fter c ompl etion of  a ny  exca vat ion 
or  f i l l ing  operat ion.  

b.  To avoid da ma ge to exc avation formations ,  exc avation s urfac e shal l  be l eft  at  least  
150mm a bove forma tion l evel  unt i l  immediately before being  inspected.  The 
Contrac tor  s hal l  not  a l low any  forma tion to  be l eft  expos ed for  more tha n 4hours 
after  approval .  

I f  a ny  area s of  formation a re da ma ged by  the weather or a ny other c aus e the shal l  
be  immediately  noti f ied.  

c .  All  forma tions shal l  be  trimmed,  l evel ed  and cl ea red of  loos e ma terial  prior to  
ins pec tion.  L oos e rock  shal l  be  removed to  the nea rest  s ound joint ing  layer  and 
brus hed cl ea n.  

d .  A layer  of  spec i f ied thick ness  l ea n binding  conc re te s hal l  be  pla ced on every 
foundat ion formation as  s oon as  possibl e  a nd not  more tha n 24hours  a fter 
ins pec tion a nd approva l .  

e .  The permiss ibl e deviat ions of  the forma tion l evels  from the pos it ions  shown on the 
dra wings  a nd with  referenc e to  the nea res t  temp orary  benc h ma rk  hal l  be a s  
fol l ows:  

Benea th  ma ss c onc rete  foundat ions    +0,  - 100mm  

Benea th  reinforc ed c oncrete  founda tions   +0,  - 50mm  
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(Incl uding  pil e  caps a nd bas e s la bs)  

Emba nkment  and cutt ing  s l opes    +0,  - 100mm  

Benea th  reinforc ed conc rete  founda tions ,  the mea n value of  at  l ea st  40  l evels  on 
the formation at  the inters ect ion points  of  a  s qua re grid s hal l  be within +0,  -25mm 
of  the l evel  s hown on the Dra wings .  

7 .1  Stack ing  of  Spoil  

 Excava ted ma terials  s hal l  not  be plac ed within  1 .5meter  of  the edges of  trenches/ 
pi ts  or hal f  the depth  of  the trenc h,  whichever  is  more.  Spoil  hea ps for ea rthworks 
materials  including  topsoil  shal l  be  c ons tructed with  a  minimum cres t  width  of 
3 .0m,  maximum s ide s l ope of  1  on 1 ,  ma ximum height of  3 .0m a nd s hal l  be  lef t  nea t  
and free draining.  

7 .2  Dra inage of  E xcava tion  

 The C ontrac tor  shal l  maintain  the excava tion free from water  from wha tever 
sourc es  i t  may orig inate,  a t  a l l  t imes.  N o a ccumula tion of  wa ter  shal l  be  permitted 
at  any  t ime.  The C ontrac tor  s hal l  provide suf f ic ient  pu mps  together  with  al l  
nec essa ry  s ta ndby units  to  ensure removal  of  water  at  a l l  t imes.  

 The Contrac tor  is  to al low for tempora ry  surfac e wa ter cha nnel s ,  sumps for 
pumping a nd al l  other measures  to drain  of f  water  from the si te and prevent  erosion 
and other  damage.  Ca re shal l  be  tak en to  ens ure that  the water  is  discharged only 
to  points  where it  wil l  not  sta gnate .  

 Al l  tempora rily  drainage proposals  are  to be s ubmitted  to the PMC for  their 
approval  prior to c ommenc ement of  work  but suc h a pproval  wil l  not  reduc e the 
Contrac tor ’s  responsibil ity  under  the c ontrac t .  

 In the cas e of  ma terial  brought  from outs ide the s ite ,  the c ontractor s hal l  ga ther 
samples of  the material  he propos es  to us e ,  su ita bly  bagged a nd label ed,  for 
examinat ion,  test ing  a nd a pproval .  E ach sampl e suppl ied  shal l  be not  l ess  tha n 50k g 
by  weight .  

 No material  shal l  be brought  or plac ed unti l  the contractor  is  sa tisf ied tha t  the 
material  is  acc epta bl e  and meets  the speci f ica tion of  PMC  

  

7 .3  The fol lowing ma terial s  shal l  not  be us ed in  emba nkment c onstruct ion:  

a.  vegeta bl e  matter  

b.  orga nic  c lays a nd si l ts  

c. ashes,  coal  or  the l ik e  

d.  dis persibl e  c lays  

e.  material  which  bec omes uns ta bl e when wet  

f .  material  containing  stones,  rock  or  brok en c oncrete  exc eeding  the fol l owing 
maximum s izes:  

  200mm ma ximum dimension and  

  in  the upper  300mm portion of  emba nk ments  a nd 100mm maximum dimension at  
other  port ions.   

The a bove ma terials  shal l  be removed as  s poil  unl ess  otherwis e a pproved by  .  

Where the ground s urface on which  the embank ment  is  to  be co ns tructed has  a  
tra ns vers e s lope s teeper  than 1  on 8,  a  horizontal  s tep not  l ess  tha n 300mm high 
shal l  be  cut  into  the ground s urfac e at  the toe of  the emba nk ment  on the l ow side.  
Where the ground surface has  a  tra nsvers e s l ope s teeper  tha n 1  on 3,  a  s eries  of  
horizontal  s teps  not  l ess  tha n 300mm high  shal l  be c ut  into  the ground s urfac e to 
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be c overed by  the embank ment.  Thes e steps  s hal l  be  c ont inuous  l ongitudinal l y  and 
cont iguous  transvers el y .  

7 .4  Protect ion  

The Contractor s hal l  protec t  the excavat ion from the  effect  of  incl ement  weather or 
other  da ma ge or mak e good suc h da mages  to  the sa tis fac tion of  the .  

7 .5  Dres sing  

Pi t  and trench  bottoms s hal l  be  s moothened a nd t ightly  rammed to a  uni form  
surfac e.  

 

8.  FILL ING  

8.1  Fil l  Ma terial  

Materials  us ed for  f i l l ing  by  the sides  of  founda tions,  etc . ,  shal l  be  gra nula r  
materials  within  the l imits  spec if ied bel ow:  

Sieve S ize  % Passing (by mass)  

75mm  100 

37.5m m 85 -  100 

10mm  45 -  90 

5m m 25 -  75 

600Micron  8 -  45 

75Micron  0 -  10 

Excava ted ma terial  from the s ite ,  meet ing  a bove requirements  ma y be us ed for 
f i l l ing.  Fi l l  material  s ha l l  be  ha rd,  free from s hrubs ,  cons truct ion debris ,  vegetat ion,  
gras s ,  etc .  a nd shal l  be  subjec t  to  the a pproval  of  the .  F i l l  under  f l oors ,  terrac es  
and c oncrete  beds  shal l  be free of  sal tpeter,  white  a nts ,  etc .  

8 .2  Fil l  C ompac tion  

The f i l l  s hal l  be sprea d in  layers  not  exc eeding  300mm thick a nd each layer  shal l  
be  wa tered a nd thoroughly  c onsol ida ted with vibra tory  c ompac tors  and heavy 
ra mmers  t i l l  the required l evel  is  reac hed.  Vibratory Rol l ers  shal l  be empl oyed for  
compac tion where i t  c an be c onvenientl y  us ed.  The f i l l  shal l  then be f l ooded with 
water  for a t  l eas t  24hours ,  a l l owed to dry and then ra mmed a nd c ons ol ida ted aga in.  
The f inished surfa c es s hal l  be  formed to  c onnec t  l ines ,  l evels ,  s l opes ,  sha pes,  etc.  
as  required .  Fi l ls  a t  building  s truc tures ,  wal ks ,  pa ths ,  etc .  s hal l  not  be exec uted 
unti l  a l l  foundat ions ,  foot ings ,  etc .  have been ins pec ted a nd a pproved by  the .  
Return a nd f i l l  around fo undat ions,  wal ls ,  etc .  as  desc ribed a bove and bring grades  
up to either  orig inal  ground l evels  or  as  required by  the dra wings  when dif ferent 
from original .  

The a bove work shal l  be plac ed in uniform horizontal  layers  not  exc eeding  150mm 
loos e th ick ness  s pre ad and wel l  compacted at  or  nea r  opt imum mois ture c ontent  by 
mea ns  of  vibra ting,  tamping or  pneumatic  tyred rol l ers  or  other  compact ion 
equipment  as  required to  achieve the sta ndard of  compact ion s peci f ied.  A t  l eas t  one 
rol l er shal l  be opera ted c ontinuousl y for  eac h 100c um of  material  or  pa rt  thereof  
plac ed per hour .  This  is  est imated a s  the minimum nec essary  to a t tain  the required 
compac tion.  When s everal  emba nk ments ,  each  of  s mall  a rea a re  s o isol ated that  one 
rol l er cannot  compact  them sa tis factoril y ,  a d ditional  rol l ers  shal l  be provided.  In 
inac c essibl e  plac es or  aga inst  structures ,  use ha nd ta mping or s mall  v ibratory 
compac tion equipment .  Tak e ca re during  c ompac tion that  no  pla nes  a re  formed 
between adjac ent  layers .  
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Where the PM C is  of  the opinion tha t  a  s pec if ic  a rea  within  a  work a rea is  not  
sui ta ble  for  compact ion to the speci f ied dens ity  he may acc ept  a  l es ser  dens ity ,  or 
he may order  al terna tive improvement works.  

8 .3  Compac tion R equirements  

 A:  Fi l l  material  not  c la ssif ied  as  rock  f i l l  shal l  be  c ompac t ed a t  or  nea r  optimum 
moisture c ontent to  a  densi ty  of  not  l ess  tha n 97% s ta nda rd maximum dry  dens ity .  

 Tests  s hal l  be  c onduc ted a t  the fol l owing minimum frequency:  

 Not  l ess  tha n one test  per  150cum of  f i l l  vol ume or  one tes t  per  layer  per  1000m 2  
of  f i l l ed  a rea,  whichever  requires  the greater  number of  tests .  Tes ting  shal l  be 
dis tributed evenly  throughout  the f i l l  volume and layer a rea .  Tes t  locat ions  shal l  
be to the s at isfac tion of  the PM C  a nd c opies  of  a l l  tes ts  s ubmitted to  him whether 
succ ess ful  o r  not .  

 In  the event tha t  test  results  do not  ans wer the minimum c ompac tion requirements ,  
the whol e of  the area  for which  the tes t  is  repres enta tive shal l  be rework ed a nd 
retes ted,  unl ess  otherwise direc ted by  the PMC.  

 The contra ctor  shal l  be  pa id  for succ ess ful  tes ts  only.  The cos t  of  fa i l ing tes ts  s hal l  
be  borne by the c ontra ctor.  

 The fol lowing tes ts  sha l l  be c onducted to c onf irm complia nc e:  

Sampling:  To IS:  2720 (Part 1)  

Field  Dry Density:  To IS :  2720 (Part 28) “Determination of  dry density of  
soil  on  site  -  S and rep lacement test”  

Standard  Max imu m 
Dry Density:  

To IS:  2720 (Part 8)  

Moisture C ontent:  To IS:  2720 (Part 2)  

The f i l l  ma terials  shal l  not  conta in more than 0.5% by dry  weight of  s ulphate 
determined in  acc orda nc e with  IS:  2720 ( Pa rt  27) .  

The material  pa ssing  the 425mic ron IS  s ieve,  when tested in  a ccordanc e with  IS :  
2720 (Pa rt  5)  shal l  ha ve a  plas tic ity  index of  l ess  tha n 6 .  The a mount  of  ma terial  
reta ined on the sieve s hal l  be  reported for  ea ch test .  

At  least  21  da ys  before a ny  backf i l l ing is  started ,  the C ontractor  sha l l  submit  ful l  
deta ils  of  the sourc es  a nd types  of  h is  propos ed f i l l ing  ma terials  together  with  25k g 
repres entat ive sa mpl es  of  eac h  type.  A t  the sa me t ime,  the C ontractor  shal l  del iver 
suf f ic ient  repres enta tive sampl es  of  each  m aterial  to  a n a pproved independent 
labora tory for  test ing.  

Before the Works  c ommenc e,  the C ontrac tor  s hal l  s ubmit  the na me of  the 
independent  test ing  la bora tory he propos ed to employ  for  tes ting the propos ed f i l l  
material  for  a pproval  by the PM C.  

Each  laye r  of  f i l l  shal l  be  compacted by  a pproved c ompac tion plants  as  s pec if ied 
below:  

Plant  Variabl e  Valu e  

Maximu m 
Thickness 

of  
comp acted 
Layer,  mm  

Minimu m 
Nu mber 

of  Passes  

Vibratory 
Roll er  

Static  
load  in  
tones per 
meter 

0.3  -  0.6  

0.7  -  1.1  

75 

125 

16 

12 
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Plant  Variabl e  Valu e  

Maximu m 
Thickness 

of  
comp acted 
Layer,  mm  

Minimu m 
Nu mber 

of  Passes  

width  of  
vibratory 
roller  

Vibratory 
Plate 
Compactor  

Static  
pressu re 
under 
base 
plate  in  
kgf/  cm 
sq.  

0.1  -  0.12 

0.13 -  0 .14 

More than 
75 

75 

75 

125 

10 

6  

6  

Vibro 
Tamp er  

Weigh t  in  
kgf  

50 -  75 

More than 
75 

100 

150 

3 

3  

Power 
Rammer  

Weigh t  in  
kgf  

100 150 6 

B: For  f i l l  ma terial  c l assif ied  as  rock  f i l l ,  the  C ontrac tor  shal l  ca rry  out  a  test  
compac tion program at  the beginning of  ea rthwork  opera tions to  the sat is fact ion 
of  the PM C to c onf irm the number of  pass es of  his  rol l er to be ma de to  achieve a  
satis fac tory densi ty .  N otwiths ta nding the results  of  the tes t  progra m, the may 
direct  tha t  a ddit ional  pass es  be ma de with the rol l er  during  the c onstruc tion to 
achieve the required densities .  

8 .4  Finish  G ra ding  

 Finish  grading shal l  be done to fert i l e top s oil  as  direc ted by.  D epth  of  top s oil  shal l  
be  as  spec if ied .  Top s oi l  shal l  be a pproved by  the before plac ement.  

8 .5  Removal  

 Removal  of  excavated ma terial  includes the sepa ra tion of  the us eful  from the 
usel ess  portion (what  is  us eful  a nd wha t  is  usel ess  is  the sol e  disc retion of  the )  
and depos it ing  the former in regula r  hea ps  a nd removal  of  the la tter.  Surplus  ea rth ,  
i f  a ny  a nd usel ess  s poil  s hal l  be  ca rted a way from the ‘s ite ’  a nd dis pos ed a s 
directed.  

8 .6  Planking ,  Strutting a nd Shoring  

 The C ontractor  shal l  be  responsibl e  to  a dopt  s uch  mea sures  as  may be needed 
uphold  the s ides of  exc avation a nd s hal l  incl ude use of  wa ste  t imber or s teel work 
as  plank ing  a nd s trutting  incl uding  Wal es ,  s truts  a nd open or  c los e pol ing  boa rds 
as  direc ted by the pmc  The type of  plank ing  and strutting ,  o pen or c los e shal l  be 
determined by the.  Shoring a nd strutt ing  shal l  be des igned as  per the guide l ines in 
IS:  3764-1966.  

 

9.  STO NE SO LING  

Stone s ol ing under  f l oors  and other  loca tions  where cal l ed  for shal l  be  of   a pproved  
hard brok en s tones  as  speci f ied.  The stones  s hal l  be  ha nd pack ed in  posi t ion;  the 
surfac e thoroughly  c ompac ted with  rol l ers  a nd vibra tory  c ompac tor  with  frequent 
watering.  The s urfac e shal l  be then bonded with murrum, wa tered thoroughly 
ra mmed,  rol l ed  a nd  consol idated a gain to required grade.  Ea rth s hal l  on no  account 
be us ed for mak ing good binding  purpos es.  Where rol l ing as  desc ribed a bove is  not 
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pos sibl e,  the c onsol ida t ion shal l  be  ca rried out  using  heavy  ba nd ra mmers  a nd ba nd 
rol l ers .  The c onsol ida ted th ick ness  shal l  be a s  s peci f ied.  

 

10.  MEAS UREMENT O F EARTH  WO RK APPL IC ABLE C O DE   IS:  
1200 (PART-I)  

The l ength  a nd brea dth  of  exca vat ion or f i l l ing  shal l  be measured with a  s teel  ta pe 
correc t  to the nearest  cent imeter.  The depth of  cutt ing  or  height  of  f i l l ing shal l  be  
measured,  c orrect  to 0 .01m,  by rec ording l evels  before the s tart  of  the work  a nd 
after  the c ompl et ion of  the work ,  the cubical  contents  shal l  be  work ed out  to  the 
nea rest  two plac es of  dec imal  in  cubic  meter.  

Rates:  Rates  for  ea rthwork  s hal l  inclu de the fo l lowing:  

a.  Site c l ea ra nc e.  

b.  Setting out a nd mak ing  prof i l e.  

c. Excava tion and deposit ing  exca vated ma terial  away from the edges.  

d.  Handling and depositing a t  spec if ic  loca tions,  the antiquities  a nd us eful  ma terials .  

e.  Protect ion of  s ides  of  excava tion.(  Shoring  etc . ,)  

f .  Bail ing out or pumping of  wa ter from al l  s ources  other  tha n s ub s oil  water .  

g.  Removing sl ush  col l ec ted excava ted a reas .  

h.  Unl ess  otherwise mentioned Onl y PCC  area  wil l  cons idered for Ea rth E xcava tion 
Meas urement.  

 

ATT  ANTI-TERMITE TREATMENT  

 

1.  SCOPE 

All  the buildings  shal l  be  adequately  protec ted agains t  a ttack  by  subterranea n 
termites  by  sui ta bl e  chemical  treatment  meas ures .  The work  s hal l  be  ca rried  out  by 
a  s pecial ist  pest  c ontrol  agency  a pproved by the PMC  

 

2.  CODES  AND S TANDARDS  

The trea tment shal l  be  ca rried  out general ly  in  acc orda nc e with  the st ipulat ions 
laid down by IS :  6313 ( Part -I I)  -  2001 (C ode of  pra ct ic e for Anti  Termite M ea sures 
in  Buildings  -  Pa rt  I I  Pre-cons truc tional  C hemical  Trea tment M ea sures)  subjec t  to 
the minimum requirements  given in  this  s pec i f ica tion.  

 

3.  GENERAL  

The pest  c ontrol  agenc y to  be s el ec ted by  the PMC  The work  to  be c arried  out  by  
the s pec ial is t  f i rm s hal l  carry  a  gua ra ntee for  the sat is factory  performanc e of  the 
trea tment  for a  minimum period of  ten  ( 10)  years .  

General ly  chemical  soil  treatment  s hal l  be appl ied  to  soil  in  contact  with  the 
fol l owing:  

a.  Soil  in c onta ct  with  the sub -s truc ture of  the building  

b.  Sides  of  p i le  ca ps  

c. Base a nd s ides of  a l l  beams  and trenches  

d.  Base of  lower sla b (under  the s la b)  
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e.  Vertical  a reas  

f .  Sloping a reas  where building  covers  

g.  Any voids  where buil ding  may cover expos ed soil  

h.  Lif t  p its ,  wal ls ,  etc . ,  

i .  Perimeter  one meter s urrounding  the buil ding.  

 

4.  MINIMUM SPECIFIC ATIO NS  

The ea rth  f i l l ing  immediately  under the s tone s ol ing  ( under  f l oors) ,  bottom a nd s ide 
f i l ls  of  a l l  foundat ions  a nd s oil  a l ong external  perimeter  of  a l l  buil dings shal l  be 
chemical ly  treated aga ins t  termites .  The chemicals  to be us ed for the trea tment 
shal l  be  conforming to  the requirements  a nd conc entrat ion la id  down in  IS :  6313 
(Pa rt- II)- 2001  a nd permitted for  usage by  the authorit ies .  

 

5.  APPLIC ATIO N  

The c hemical  s olut ion shal l  be  prepared by  mixing  the chemical  with  the 
appropriate  quanti ty  of  wa ter  to  obta in  a  chemical  emulsion of  the c orrect  
conc entrat ion as  st ipul ated .  The prepa red emulsion shal l  be  a ppl ied  as  desc ribed 
below:  

5.1  Column Pits ,  Wall  Trenches,  etc . :   

The bottom surfac e a nd sides of  the excava tions ma de for  col umn fo undat ions ,  wall  
foundat ions,  etc . ,  shal l  be treated with the chemical  emulsion a t  the rate of  5  l i ters  
per  s qm of  surfac e a rea .  

5 .2  Treatment  to  Back - fi l l :   

After  the col umn founda tions,  wal l  founda tion,  etc . ,  c ome up,  the back f i l l  in 
immediate  contact  wi th the founda tion s truc ture shal l  be  treated at  the ra te  of  
7 .5l iters  per  s qm of  the surfac e of  the subs tructure for  each  side.  I f  wa ter is  us ed 
for ra mming the ea rth  f i l l ,  the c hemical  trea tment shal l  be done a fter ra mming 
opera tion is  c ompl eted by roddin g  ea rth  at  15cm c enters  c l os e to  the wal l  fac e  a nd 
spraying  the chemical  with  the a bove dos e.  I f  the earth  is  to  be returned in  la yers ,  
then the treatment  s hal l  a lso  be carried  out  in  s imilar  s tages .  The chemical  
emuls ion s hal l  be  direc ted towa rds  the maso nry  wal l  s urfac es  so  tha t  the ea rth  in 
contac t  with thes e surfaces  is  wel l  trea ted with chemical .  

In  cas e of  RCC wal ls  a nd col umns ,  the treatment shal l  s ta rt  at  the depth  of  50c m 
below natural  ground l evel .  F rom this  depth the back f i l l  a round the RCC c olu mns,  
wal ls ,  etc . ,  s hal l  be  treated at  the ra te  of  7 .5 l i ters  per  s qm of  the surfac e .   

5 .3  Top Surfac e of  Pl inth  F il l ing:   

The top surfac e of  the pl inth f i l l  ( just  bel ow the stone s ol ing)  shal l  be treated with  
chemical  emulsion a t  the ra te of  5  l i ters  per  sqm of  the surfac e before the s tone 
sol ing is  la id.  I f  the f i l l ed ea rth  ha s been wel l  consol ida ted a nd does  not  permit  the 
emuls ion to  s eep through,  hol es  up to  50  to  75mm deep a t  150mm c enters  both 
ways  may be ma de with  c rowba rs  to  fac i l i tate  saturat ion of  the soil  with  the 
chemical  emuls ion.  

5 .4  Junc tion of  Wall  a nd Fl oor:   

A  cha nnel  of  s ize  3c m x 3cm shal l  be ma de a t  a l l  junc tions  of  wal ls  and col umns  
with  the f l oor  ( before laying  the sol ing)  a nd rod hol es  ma de in  the channel  up to 
the ground l evel  at  15cm c enters .  The sol ut ion is  poured into  the channel  at  the 
rate  of  7 .5  l i ters  per  s qm of  the vert ical  surface a nd al l owed to  soa k through the 
hol es  ful ly  s o  tha t  the s oil  in  c ontac t  with  the column/  wal l  is  ful ly  s oaked with  the 
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chemical .  The soil  sha l l  be ta mped back into the cha nnel  a nd c ons ol idated to 
orig inal  c ondit ion.  

5 .5  External  Perimeter of  Buil ding:   

After  the buil ding  is  compl ete,  hol es  shal l  be  made al ong the externa l  perimeter  of  
the building  a t  interva ls  of  15cm and depths  of  30cm a nd the  emul sion s hal l  be 
al lowed to soak  through thes e hol es  ful l y  a t  the rate  of  5  l i ters  per  running meter 
of  the perimeter  wal l .  

5 .6  Soil  Surrounding  Pipes :   

Wherever  a ny  s ervic e  pipes  enter the soil  ins ide the a rea of  the founda tion of  a ny 
building ,  the s oil  surrounding  the point  of  entry of  each  pipe at  the founda tion,  
f loor ,  etc . ,  shal l  be  ful ly  s oak ed with  the chemical  s olution for  a  d is ta nc e of  at  l east  
one meter  from the point  of  suc h entry.  

5 .7  Treatment  under  A prons:   

The s oil  bel ow the c oncrete  or  sto ne aprons  to  be provided a round the perimeter 
wal ls  of  a l l  buil dings  s hal l  a ls o  be treated with the chemical  s olution at  the rate  of  
5 l i ters  per  s qm.  

 

6.  MO DE OF  MEASUREMENT  

For excava tions:  Surfac e a rea of  bottom and two s ides .  

For  f loors:  The surfac e area  of  the f l oor .  

For  s ubstruc ture:  The vertical  a rea of  the substructure.  ( Onl y pl inth  area)  

Above mea surements  to be in  Squa re meters  

7.  SPRAYING  EQ UIPMENT  

To fac i l i tate proper penetra tion of  c hemical  into the s oil ,  a  pres s ure pump of  
adequate ca paci ty  a nd sprayers  shal l  be empl oyed to  a ppl y the s olut ion.  
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CON PLAIN AND REINF ORC ED C EMENT C O NCRETE WORK  

 

1.  SCOPE  

It  is  the intent  of  thes e s peci f ica t ions  to  ensure that  a l l  c onc rete  plac ed at  va rious 
locat ions  on the job s houl d be dura bl e and strong .  I t  should  wear  wel l  and be 
pract ical ly  impervious  to  water .  I t  s houl d  be free from s uch  defects  as  shrinkage,  
crack ing,  honeyc ombing a nd peal ing of  the surfac e.  Al l  pla in a nd reinforc ed 
concrete  shal l  conform to  pertinent  India n Sta nda rds  ci ted  below.  

The contrac tor  shal l  provide al l  ma terials  ( other tha n thos e s uppl ied  by  the owner)  
labour,  operat ions ,  equipments ,  incidentals  a nd everything  nec essa ry  and required 
for  the c ompl etion of  a l l  conc rete  work s cal l ed for .  

 

2.  CODES  AND S TANDARDS  

The fol l owing s pec if ic ations,  s ta nda rds  and c odes  a re  made a  part  of  thes e 
speci f icat ions .  Al l  sta ndards ,  tentat ive speci f ications,  codes of  pra c tice referred to 
herein  shal l  be  the la test  edition incl uding  al l  a ppl ica bl e  of f ic ial  a mendments 
revisions and additional  publ ica tions.   

In  cas e of  discrepa ncy  between this  s peci f ica t ion and thos e referred to  herein ,  this 
speci f icat ion shal l  govern.   

2 .1  Materials  

IS:  299  Spec if ica tion for ordinary ,  rapid  ha rdening a nd low heat  
Portland c ement.   

IS:  455 -
1989  

Spec if ica tion for  Portla nd blas t  furnac e slag  c ement.   

IS:  1489 -
1991  

Spec if ica tion for  Portla nd pozzol ona c ement.   

IS:  4031-
1988  

Method of  phys ical  tes ts  for hydra ul ic  c ement .   

IS:  650 -
1991  

Spec if ica tion for  standard sa nd for  test ing  of  cement .   

IS:  383-  
1991  

Spec if ica tion for  coa rs e a nd f ine aggrega te for  us e in 
mass  conc rete.  

IS:  515 Spec if ica tion for  na tura l  a nd ma nufac tured a ggrega te  for  
use in mass  c onc rete.  

IS:  2386  Method of  tes t  for a ggregates  for  conc rete .  

IS:  516 -
1959  

Methods  of  tests  for  strength  of  conc rete.  

IS:  
11991959  

Methods  of  sa mpl ing  a nd a nalys is  of  conc rete .  

IS:  3025  Methods  of  sa mpling a nd test  (phys ical  a nd chemical)  for 
water  us ed in  indus try.   

IS:  432 -  
1982  

Spec if ica tion for  mild  s teel  a nd medium tensil e  steel  
ba rs  a nd ha rd dra wn s teel  wire for  conc rete  
reinforc ement .  

IS:  1139  Spec if ica tion for  hot  rol l ed  mil d steel  and medium 
tensil e  steel  deformed ba rs  for c onc rete  reinforc ement .   
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IS:  1566 -  
1982  

Spec if ica tion for  pla in  hard dra wn steel  wire  fa bric  for  
concrete  reinforc ement .  

IS:  1785 -  
1983  

Spec if ica tion for  pla in  ha rd dra w n s teel  wire  for  pre -
stress ed c oncrete.   

IS:  1786 -
1985  

Spec if ica tion col d twisted s teel  bars  conc rete 
reinforc ement .   

IS:  2080 -  
1983  

Spec if ica tion for h igh  tensil e steel  ba rs  us ed in pre -
stress ed c oncrete.   

IS:  303 -  
1989  

Plywood for  general  purpos es .   

IS:  4990 -  
1993  

Spec if ica tion for  plywood for conc rete  shuttering  work.   

IS:  1629  Rules  for  gra ding of  c ut  s ize  of  t imber.  

IS:  2645 -  
1975  

Spec if ica tion for  integral  c ement  wate r-proofing 
compounds .   

2 .2  Equipment  

IS:  1791  Spec if ica tion for  batc h type c onc rete  mixers .   

IS:  2438  Spec if ica tion for  rol l er  pa n mixer.   

IS:  2505 -  
1992  

Spec if ica tion for  conc rete vibrat ions ,  immers ion type.   

IS:  2506 -  
1985  

Spec if ica tion for  sc reed boa rd conc rete vibra tor.   

IS:  2514  Spec if ica tion for  conc rete vibrat ing  ta bl es .   

IS:  3366  Spec if ica tion for  pan v ibrators .   

IS:  4656  Spec if ica tion for  form vibrators .   

IS:  2722  Spec if ica tion for  portabl e  s wing weigh - batchers  for 
concrete  (singl e a nd doubl e  buck et  type) .  

IS:  2750  Spec if ica tion for  steel  scaffoldings .   

2 .3  Codes  for  Prac tic e:   

IS:  456 -  
2000  

Code of  prac tic e for  plain  a nd reinforc ed conc rete.   

IS:  1343 -  
1980  

Code of  prac tic e for  pre -s tress ed c oncrete.   

IS:  457 –  
1957  

Code of  pract ic e for general  c onstruc tion of  plain  a nd 
reinforc ed conc rete  for  dams  a nd other  massive 
structures .   

IS:  3370 -  
1965  

Code of  prac tic e for c oncrete  (Pa rt -I  to  IV)  s tructures for  
stora ge of  l iquids .   

IS:  3935 -  
1966  

Code of  prac tic e for  compos ite  cons truc tion.   

IS:  3201 -  
1988  

Criteria  for des ign and construc tion of  pre cas t  conc rete  
truss es .   

IS:  2204 -  
1962  

Code of  pra ct ic e for c ons truct ion of  reinforc ed conc rete 
shel l  roof .   
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IS:  2210 -  
1988  

Criteria  for  the design of  RC  shel l  s tructures and fol ded 
plates .   

IS:  2751  Code of  prac tic e  for wel ding  of  mild  s teel  s tructures  or  
fol ded plates .   

IS:  2502  Code of  pract ic e for  bending  a nd f ixing  of  ba rs  for  
concrete  reinforc ement .  

IS:  3558  Code of  prac tic e  for use of  immers ion v ibrators  for  
consol ida ting c onc rete .   

IS:  3414 -  
1968  

Code of  pract ic e  for  design a nd instal la tion of  joints  in  
buildings .   

IS:  4014 -  
1967  

Code of  prac tic e for  steel  tubula r,  sca ffolding.   

IS:  2571 -  
1970  

Code of  pract ic e  for  laying in - si tu c ement c oncrete  
f looring .   

3.  CAST IN-S ITU CO NCRETE  

3.1  Rela ted Work  

a .  Conc rete  Formwork  

b.  Conc rete  R einforc ement  

c .  Conc rete  Finishing  

d.  Seala nts  

3 .2  Definit ions  

a .  Wa ter/ C ement Ra tio:  

The rat io  by  weight of  water  to  c ement in  a  mix  express ed a s  a  decimal  frac tion.    

b .  Hot Wea ther:  

Sha de a ir  temperature of  37 o C  a nd higher .  

3 .3  Qual ity  A ssura nc e  

a .  Supervis ing  sta f f  s hal l  have qual if ica tions a nd experienc e spec if ied  in the contra ct .  

b .  The fol lowing tes ts  sha l l  be ca rried  out  by  the approved a genc y:  

  Test ing  prel imina ry  tes t  c ubes  

  Test ing  work  test  cubes  

  Test ing  in-s itu conc rete  at  s ite  by  ha mmer tes t ,  ultras onic  tests  a nd core tests .  

c .  Sta ndards:  

Comply  with  the fol l owing codes,  s pec if icat i ons a nd s ta nda rds  a nd as  shown on the 
dra wings .  

IS:  456 -  2000  Spec if ica tions for  plain  a nd reinforc ed c onc rete.  

IS:  269 –  1976  Spec if ica tions for  ordina ry  a nd low hea t  Port land c ement .  

3 .4  Materials   

Materials  c overed under th is  s ect ion of  s peci f ication a re:  

a .  Cement  

b.  Aggregates  (C oa rs e and F ine)  

c .  Wa ter  
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d.  Admixture  

e.  Misc el la neous  

a.  Cement  

  Contrac tor  wil l  ha ve to mak e his  own a rrangements  for  the s tora ge of  adequate 
qua nti ty  of  c ement.  C ement in bulk  ma y be stored in  bins or s i l os ,  which  will  
provide compl ete  protec tion  from da mpnes s,  c onta mina tion a nd minimize cak ing 
and fals e  s et .  C ement  s hal l  be  sta ck ed wel l  away from the outer wal ls  and ins ulated 
from the f l oor  to a void  contact  with mois ture from ground a nd s o a rranged as  to 
provide rea dy  acc es s .  Dama ged or  reclaimed  or  partly  s et  c ement  wil l  not  be 
permitted  to  be us ed and s hal l  be  removed from the si te.  The s torage bins  a nd 
stora ge a rra ngements  s hal l  be  such  tha t  there is  no  dead storage.  No more tha n 12 
bags per  row a nd shal l  be s tored as  rec eived a nd shal l  be  cons umed in the order of  
their  del ivery .   

  Cement  hel d in s tora ge for  a  period of  ninety ( 90)  da ys or l onger  shal l  not  be us ed.  
Should  at  any t ime the have reasons  to c onsider that  a ny c ement is  defect ive,  then, 
irres pec tive of  i ts  orig in  a nd or  manufac turer 's  test  c erti f ica te,  s uch  c ement  shal l  
be  tested immediately  at  a  Nat ional  Test  La bora tory/  approved la bora tory.  Unti l  
the res ults  of  such  tes ts  a re found sa tis factory,  i t  s hal l  not  be us ed in  any works.   

  Cement  us ed in  the works  shal l  conform to only the fol lowing:  

Ordinary Portla nd c ement  of:  

Gra de 43 c onforming to IS :  8112  

Gra de 53 c onforming to IS :  12269  

Portland pozzola na  c ement ( f ly  ash bas ed) 43  grade c onforming to IS :1489 (Pa rt - I)  

  Setting t ime of  c ement  of  a ny  type or a ny  gra de s pec if ied  in  thes e s peci f ica tions,  
when tested by  the vic at  appa ratus  method desc ribed in  IS:4031 shal l  c onform to  
the fol lowing l imits:  

Init ia l  s etting  t ime:   not  l ess  tha n 30 minutes  

Final  s ett ing  t ime:   not  more tha n 600 minutes .  

  Cement  to be us ed for  the ma nufac ture of  c onc rete of  d if ferent grades a nd for 
di fferent  purpos es  shal l  be  as  s peci f ied  by  the user/  purc has er  o f  suc h c onc rete  a nd 
as  a pproved  

b.  Aggregates:  

  Coa rs e Aggrega te:  

  Coa rs e a ggregate  for the manufac ture of  c oncrete  shal l  c onforming to IS :383 a nd 
IS:2386.  

  Coa rs e aggrega te  shal l  consis t  of  natural l y  occ urring  stones  a nd gravels .  They  shal l  
be ha rd ,  s trong ,  dens e,  dura bl e,  c l ear  a nd be free from veins  a nd adherent  coa tings.  
Thes e s hould  be free f rom injurious  amounts  of  d is integra ted piec es ,  a lkal i ,  
vegeta bl e  matter  and other  del eterious  s ubs tanc es .  Flaky  a nd el ongated piec es 
shoul d  be a voided a s  fa r as  pract ica bl e  a nd shal l  not  exc eed the permiss ibl e  l imits  
speci f ied  in  the IS  s pec if icat ions .   

  Single  s ized coa rs e a ggregates  or  gra ded c oars e aggrega te  for  ma nufacture of 
concrete  shal l  have gra ding  as  g iven in  ta bl e  SA -I  a nd SA- II  respec tively .  

Ta bl e SA- I  

IS  
Siev
e 

% p assing th rough  for single  sized  coarse aggregates  of  
nominal  s izes  

40mm  20mm  16mm  
12.5m

m 
10mm  
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63m
m 

100 -  -  -  -  

40m
m 

85 to 
100 

100 -  -  -  

20m
m 

0 to  25  85 to 
100 

100 -  -  

16m
m 

-  -  85  to 
100 

100 -  

12.5
0mm 

-  -  -  85  to 
100 

100  

10m
m 

0 to  5  0 to  20  0 to  
20  

0 to  20  85 to 
100  

4.75
mm 

-  0 to  5  0 to  5  0 to  5  0 to  
20  

2.36
mm 

-  -  -  -  0  to  5  

Ta bl e SA- II  

IS  
Sieve  

% p assing th rough  for single  sized  coarse 
aggregates  of  nominal  s izes  

40mm  20mm  16mm  
12.5m

m 

63m
m 

100 -  - -  

40m
m 

95 to 
100 

100 -  -  

20m
m 

30 to 70  95 to 
100 

100 -  

16m
m 

-  -  95  to 
100 

100 

12.50
mm 

-  -  -  95  to 
100 

10m
m 

10 to 35  22 to 55  30 to 70  40 to 
85  

4.75
mm 

0 to  5  0 to  10  0 to  10  0 to  
10  

  Strength  a nd other  tests  for  c oa rs e aggrega tes  s hal l  be  done in  acc ordanc e with  IS:  
2386 as  per  instruc tions  of   a nd  al l  suc h  tes t  reports  shal l  be furnis hed to  him for 
his  a pproval  before a ny  a ggrega te  is  us ed in  manufacture of  c onc rete  for  the works .  

  Maximum nominal  s ize  of  coa rs e a ggregate  to  be us ed for  the ma nufa cture of 
concrete of  d if ferent  grades a nd dif ferent  p urpos es  shal l  be as  specif ied  by the 
user/  purcha s er  of  suc h c oncrete  and as  approved by  the .  

  Coa rs e aggrega te  shoul d be free from s oft ,  th in,  porous ,  laminated or  f la ky  piec es ,  
dus t  a nd foreign matter.  

  It  shal l  be c hemical ly  inert  when mixed with c ement.  

  It  shal l  have a  minimum spec if ic  gravity of  2 .6 (s ta nda rd surfac e dry bas is)  

  Fine A ggregate:  
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  Shal l  be was hed dry sa nd a nd s hal l  c onform to IS :  383.  

  Shal l  pas s  through IS  s ieve 4 .75mm test  s ieve l eaving  a  residue not more tha n 5%.  

  Shal l  not  c onta in a ny tra c es  of  s i l t .  

  Shal l  c ompris e of  ei ther na tural ly  occ urring  s and or  c rushed a nd mil led s tone and 
gra vels  or a  c ombinat ion thereof .  Thes e shal l  be  free from injurious amounts  of  
a lkal i ,  vegeta bl e  ma tter and other  del eterious  subs ta nc es .  

  Strength  a nd other  tes ts  for  c oa rs e aggrega tes  s hal l  be  done in  acc ordanc e with  IS:  
2386 a s  per ins truc tions of   a nd al l  s uch tes t  reports  s hal l  be  furnished to  them for 
their a pproval  before a ny of  the f ine aggrega te is  us ed in manufac ture of  c onc rete 
for  the work s.  

c.  Water:  

  Wa ter  for  mixing  s hal l  be  from pota bl e  suppl y  s ystem or  from bore wel l  supply  IS :  
456- 2000 gives permis sibl e l imits  for  s ol ids  in  wa ter.  

  Wa ter  for  curing  shal l  be  from pota bl e s upply  or  from bore wel l  supply.  

  Wa ter  which  may erode or  dis  col our  conc rete or  which  has  got  more than 1000ppm 
of  chl oride c ontent s ha l l  not  be us ed.  

  Wa ter  propos ed to  be used for  ma nufac ture of  concrete  a nd c uring  of  concrete  shal l  
be tested as  per rec ommendat ions  of  IS:  3025.  Al l  such  tes t  reports  s hal l  be 
furnis hed to  the PMC  

  The PH value of  wa ter  to  be us ed for  manufac ture of  conc rete  shal l  not  be l ess  tha n 
6.  

  Prior  to test ing of  water sa mpl e,  i t  shal l  not  have a ny pre -trea tment.  Sa mpl e shal l  
be  stored in  a  c l ea n c onta iner previously  r ins ed out with the sa me water .  

d.  Admix tu res  

1.   General :  

Admixtures  may be us ed in  conc rete only with the a pproval  of  /  E ngineer - in-c harge 
bas ed upon evidenc e that  with the passa ge of  t ime,  nei ther the compress ive 
strength nor its  dura bil ity  get  reduc ed.  Calc ium c hloride shal l  not  be us ed for 
accel erat ing  s et  of  the c ement for any c oncrete  c ontaining  reinforc ement ,  or 
embodied steel  pa rts .  When calcium c hloride is  permitted  to be us ed,  such  as  in 
mass  conc rete works,  i t  shal l  be dissol ved in  wa ter a nd added to  perc ent  of  the 
weight of  the c ement  in  each  ba tch of  conc rete.  When admixtures are us ed,  the 
designed conc rete mix  shal l  be  corrected accordingl y .  Admixture sha l l  be us ed as  
per  ma nufac turer's  ins truct ions  a nd in  the manner and with  the c ontrol  s peci f ied 
by  /  E ngineer- in-cha rge.  

2 .   Air  Entraining  Agents:  

Where s peci f ied  a nd a pproved by  /  E ngineer - in-cha rge,  neutral ized v ins ol  resin  or 
any  other a pproved a ir  entra ining agent ma y be us ed to produc e the s pec if ied 
amount of  a ir  in  the conc rete  mix a nd thes e agents  shal l  c onform to the 
requirements  of  A STM  sta nda rd 6-260,  a ir  entraining  admixtures  for  concrete.  The 
recommended total  a ir  content  of  the c oncrete  is  4% plus  or  minus  1%.  The method 
of  measuring a ir  c ontent  s hal l  be  as  per  IS:1199.  

3 .   Retarding  Admixtures:  

Where s peci f ied  a nd a pproved by  /  E ngineer- in-c ha rge reta rding a gents  shal l  be  
added to  the conc rete mix in qua nt it ies  spec if ied  by  /  E ngineer - in-charge.  

4 .    Wa ter  R educ ing  A dmixtures:  

Where spec if ied  and approved by  /  E ngineer - in-c harge water  reducing  l ingo 
sulfona te  mixture s hal l  be  added in  quanti t ies  s peci f ied  by  /  E ngineer - in-c harge.  
The admixtures  shal l  be  added in  the form of  a  sol ut ion.  
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5.    Wa terproofing A gent :  

Where spec if ied  a nd a pproved by  /  E ngineer - in-cha rge,  c hloride a nd sulphide free 
water  proofing  agent  shal l  be  a dded i n  qua nt it ies  s pec if ied  by  /  E ngineer - in-c harge.  

6 .   Other  A dmixtures:  

The /  E ngineer- in-cha rge/ Struc tural  c onsul ta nts  ma y a t  h is  d isc retion instruc t  the 
contrac tor  to us e any other a dmixtures in the concrete.  

7 .  I f  the C ontractor s o wis hes  to  us e admixtu res ,  then the fol low ing should be adhered 
to  (subjec t  or /  E ngineer - in-c harge/  Struc tural  cons ulta nts  a pproval) .  

  No reduct ion wil l  be al lowed to  ta rget  mea n s trength when c ompa red to a dmixture 
free c oncrete  of  the sa me cla ss .  

  Dosa ge of  a dmixture shal l  be  str ictl y  in a ccorda nc e with  the manufacturer ’s  
ins truc tion.  

8 .  The fol lowing information a bout the admixture shal l  be  submitted  to  the /  
Engineer- in-charge/  Struc tural  cons ulta nt for  record a nd a pproval .  

  Certi f ica te  confirming that  the us e of  a  pa rticular  bra nd of  mixture s hal l  not  be 
harmful  to  c onc rete  in  any  way .  

  Certi f ica te c onf irming the exact  dosa ge of  a dmixture of  a  pa rt icula r bra nd.  

  Certi f ica te sta ting  the speci f ic  purpos e for  which  the a dmixture is  to  be us ed.  

  Spec ial  preca ut iona ry  measures  to  be t ak en in  the ma nufac ture of  c onc rete  when 
using  the pa rtic ular  of  admixture.  

  Certi f ica te  confirming that  the a dmixture c onforms  to  speci f ica tions  of  IS:9103 or 
to  A STM –  C  141,  A STM  –  C  595 or to ASTM  –  C  618.  

  Effec t  of  admixture of  c onc rete permea bil ity :  

  Long a nd short  term ef fec ts  of  the a dmixture in the c oncrete a nd ef fects  of  over a nd 
under dosage.  

The C ontrac tor  when reques ted shal l  provide the s ervic es  of  a  ful l  t ime f ield 
technic ia n of  the admixture ma nufacturer  at  h is  own cos t ,  to  advise  the proper  
addit ion of  the admixture to the conc rete  or a djus tment of  c onc rete mix proportions 
to  meet  cha nging  c onditions.  

The C ontrac tor shal l  furnish a  sta tement of  res pons ibil ity  from the admixture 
ma nufa cturer  for their  produc ts .  

e.  Miscell aneou s  

  Chemical  c uring  c ompound of  a pproved mak e to form a  membra ne or surfac e whic h 
wil l  d is integra te a nd f l ake from that  surfac e over a  period of  days  c ommencing a t  
leas t  7  days a fter  a ppl ication.  

  Vapour ba rrier  a nd s epa rat ion layer  to  underside of  c onc rete  s la b ,  with  grade 10  
mil  (0 .25mm) thick pol yethyl ene sheets  with  l aps  100mm on s ides  a nd ends.  

 

11.  MATERIAL S HANDLING A ND S TO RAGE  

a.  Cement  shal l  be  del ivered in  original  s eal ed  a nd bra nded bags  a nd s hal l  be  stored 
and nea tly  sta ck ed a bove the ground by  at  l east  200mm,  s tack ing eac h  batch  
sepa rately  a nd using in  order  of  del ivery .  

b.  Cement  deteriorated or  c lotted  shal l  not  be us ed.  

c .  Cement  register  showing rec eipts  a nd cons umption shal l  be mainta ined.  

d .  Effec tive precautionary mea sures s hal l  be  tak en to  el imina te dus t - nuisa nc e during 
loading  or  tra ns ferring  c ement.  
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e.  Sa nd shal l  be  s tack ed c areful ly  on a  c l ea r,  ha rd,  dry  surfac e a nd s hal l  not  get  mixed 
with  deteriorated foreign materials .  

f .  Mois ture va ria tion in  f ine a ggregates  shal l  be res tr ic ted to 0 .5% per  hour.  To ensure 
sta bl e mois ture  c ontent  in  f ine a ggregate  before l oading  in  batch plant bin,  
moisture meter  shal l  be  us ed.  

g .  Admixtures ,  being  ma nufac tured ingredients  for  us e in  conc rete ,  sha l l  be ha ndl ed 
as  pack ed by  ma nufacturers ,  da maged pack ing s hal l  not  be acc epta bl e  a nd c ontents  
of  suc h packa ges  shal l  not  be us ed in  the works.  

 

12.  MIX DESIG N AND PRO PO RTIO NING  

a.  Mix proport ions  shal l  be des igned to ens ure that  a l l  the worka bil ity  of  fresh 
concrete is  s ui ta bl e for condit ions of  ha ndling  and plac ing ,  s o that  af ter c ompac tion 
it  surrounds  al l  reinforcements  a nd compl etel y f i l ls  the formwork .  W hen c oncrete 
is  hardened,  i t  s hal l  ha ve the st ipulated strength ,  dura bil i ty ,  a nd impermea bil i ty .  

b.  Determinat ion of  the proportions  by  weight  of  c ement,  a ggregates  a nd wa ter  shal l  
be  bas ed on design of  the  mix.  

c .  As  a  tr ial  the ma nufac turer  of  c onc rete  may prepare a  prel imina ry  mix  acc ording  to 
provis ions  of  SP:  23 - 1982.  R eferenc e may also  be ma de to  A CI  211.1 - 77 for 
guida nc e.  

d .  Mix des ign shal l  be  tr ied and the mix  proportions  check ed on the bas is  of  tes ts  
conduc ted a t  a  rec ognized la boratory  approved by .  

e .  All  c oncrete  proportions for  various  gra des  of  c oncretes  s hal l  be  des igned 
sepa rately  a nd the mix proportions es ta bl ished k eeping in view the worka bil i ty  for 
various  structural  el ements ,  methods  or  pla cing a n d compact ing .  I rres pect ive of  the 
varia bl es ,  eac h  gra de of  c onc rete  being  produc ed for  work s  s hal l  meet  the 
charac teris tic  strength  requirements  as  given in  ta bl e  given below when tested in  
accorda nc e with  IS:  516.  

Concrete 
grad e  

Specif ied  ch aracteristic  cu be 
comp ressive strength at 28 d ays  

M –  20  20 N/ mm2  

M –  25  25 N/ mm2  

M –  30  30 N/ mm2  

M –  35  35 N/ mm2  

M –  40  40 N/ mm2  

Strength values given in a bove ta bl e shal l  a l one be the c r iterion for accepta nc e or 
rejec tion of  the conc rete.  

f .  In order to get  a  rela tivel y quick er idea of  the s trengths gained by  c onc rete,  tes ts  
shal l  be c onducted in  a ccorda nc e with IS:  516 as  per requirement a nd instruct ions 
of  ,  for tes ts  to  determine modulus  of  rupture and c ompress ive strengths.  For  suc h 
test  resul ts ,  with  ordinary  portland c ement ,  the guidel ine values  s hal l  be  as  g iven 
in  ta ble  bel ow:  

Concrete 
grad e  

Compressive 
strength  of  
cubes at 7  

days 
(N/mm2)  

Modulu s of  rup tu re by 
beam test  

(N/mm2
) at 72 

+/-2 h rs  
7 d ays  

M –  20  13.5  1.7  2.4  

M –  25  17.0  1.9  2.7  
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M –  30  20.0  2.1  3.0  

M –  35  23.5  2.3  3.2  

M –  40  27.0  2.5  3.4  

g .  Conc rete c ompress ive strength tests  for prel imina ry works  including trial  mix 
design conduc ted in  acc orda nc e with  IS :  516 under  control l ed  l aboratory  c ondit ions 
shal l  meet  the requirements  of  values  s tipula ted in  the ta bl e given bel ow:  

 

Concrete 
grad e  

Compressive strength  of  cu bes 
(N/mm2)  

Designation 
days  

at 7  d ays  at 28 d ays  

M –  20  17.5  26  

M –  25  22.0  33  

M –  30  26.0  39  

M –  35  31.0  46  

M –  40  35.0  52  

h.  The minimum qua ntity  of  c ement to be us ed for  dif ferent grade of  c onc rete a re as  
fol l ows:  

                          43 G RADE    53 G RADE  

M 15      280    Kg/cum    280 Kg/cum  

M 20             318    Kg/cum   290 Kg/cum  

M 25             350    Kg/cum   300 Kg/cum  

M 30             388    Kg/cum   335 Kg/cum  

M 35             423 .5  Kg/cum   375 Kg/cum  

M 40             459    Kg/cum   410 Kg/cum  

NO TE:  Thes e a re minimum qua ntity  of  c ement  to be us ed irres pec tive of  the      des ign mix.  

 Sta ndard Devia tion:  

a .  Assumed Sta nda rd Deviation:  

Where suf f ic ient  tes t  resul ts  for a  pa rt icula r  gra de of  c onc rete  a re not  ava ilabl e ,  
the value of  sta nda rd deviat ion g iven in  ta bl e  below may be a ssumed.  

Grad e of  C oncrete              Assumed  S tand ard  

(As per IS :  456 -2000,  Page:  23 ,  Ta bl e - 8)  

M 10                                      (3 .5)  

M 15                                      (3 .5)  

M 20                                      (4 .0)  

M 25                                      (4 .0)  

M 30                                      (5 .0)  

M 35                                      (5 .0)  

M 40                                      (5 .0)  
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However ,  when adequa te pa st  rec ords  for  a  s imila r  gra de exis ts  a nd just if ies  to  the 
designer  a  value of  s ta nda rd deviat ion di fferent  from the shown in tabl e  a bove,  i t  
shal l  be  permis sibl e  to  use tha t  value.  

b.  Sta ndard devia tion bas ed on tes t  res ults :  

  Number of  tes t  results :  Total  number of  test  res ults  required to  cons t itute  a n 
accepta bl e  rec ord for  calculat ion of  sta ndard deviat ion s hal l  be  not  l ess  tha n 30.  
Attempts  shoul d be ma de to  obtain  th e 30 test  results ,  as  ea rly  as  pos sibl e,  when a  
mix is  us ed for  the f irs t  t ime.  

  The calc ulat ion of  the sta nda rd devia tion sha l l  be brought  up to date a fter every 
change of  mix  des ign a nd a t  l eas t  onc e a  month.  

c .  Determinat ion of  sta ndard devia tion:  

  Conc rete  of  eac h  gra de shal l  be  a nal yzed s epa rately  to  determine its  s ta nda rd 
devia tion.  

  The sta nda rd devia tion of  c onc rete  to a  g iven grade shal l  be c alcul ated us ing  the 
fol l owing formula from the res ults  of  indiv id ual  tes ts  of  c oncrete  of  that  gra de 
obta ined as  spec if ied  for  test  s trength of  sa mpl e.  

  Estima ted sta nda rd deviat ion S=Squa re root of  (sum of  s quared deviat ions  of  the 
individual  s trength  of  n  sa mpl es  div ided by  n -1)  where n= number of  sa mpl e tes t  
resul ts .  

  When s igni f icant  cha nges a re  ma de in  the produc t ion of  c on crete  batc hes ( for 
exampl e cha nges  in  the materials  us ed.  mix  des ign,  equipment  of  technical  control) ,  
the s ta nda rd devia tion value shal l  be s epa ra tely calc ulated for suc h batc hes of  
concrete.  

 Proportioning ,  Batc hing a nd Mixing of  C onc rete:  

a .  Proportioning:  

  Aggregate:  

The proportions,  whic h shal l  be  decided by  c onduc ting  prel imina ry  tests ,  shal l  be 
by  weight .  Thes e proportions of  c ement ,  f ine a nd c oarse a ggregates  shal l  be 
maintained during  s ubs equent  conc rete  batching  by  mea ns  of  weigh  ba tcher s  
conforming to  IS:  2722 cap abl e  of  c ontrol l ing  the weights  within  one perc ent  of  the 
desired val ue.  E xc ept  where i t  ca n be s hown to the sat is fact ion of  the /  empl oyer 
that  s uppl y of  properly  gra ded a ggregate  of  uni form qual i ty  ca n be mainta ined over 
the period of  work,  the grading  of  a ggregate  s hal l  be  c ontrol l ed  by  obta ining  the 
coars e a ggregate  in  di f ferent s izes  a nd bl ending  tra ining the coa rs e  aggrega te  
in  dif ferent  s izes  a nd bl ending  them in  the r ight  propor tions.  The di fferent  s izes  
shal l  be  s tock ed in  s eparate  s tockpil es .  The grading  of  c oars e a nd f ine aggrega te 
shal l  be check ed as  frequentl y as  possibl e ,  as  determined by PMC  to  ensure 
maintaining of  gra ding  in acc orda nc e with the sampl es  us ed in  prel imina ry mix 
designs.  The ma terial  s hal l  be  stoc k pil es  wel l  in  a dva nc e of  us e.  

  Cement:  

The c ement  shal l  be c onsidered by  weight ,  for  des ign mix.  

  Wa ter:  

Only s uch quanti ty  of  water shal l  be a dded to the c ement a nd aggre gates  in the 
concrete  mix  as  to  ensure dens e c oncrete,  s peci f ied  surfac e f inis h ,  sat i sfa ctory 
worka bil i ty ,  c onsis tent  with  the s trength st ipulated for  each  class  of  conc rete.  The 
water  a dded to  the mix  shal l  be  suc h  as  not  to  caus e s egregat ion of  materials  or  the 
col l ect ion of  exc es sive free water  on the surfa ce of  the c on crete.  

  Definit io n of  Water/  C ement  Rat io :  

The wa ter  c ement  ( W/C ) ra tio  is  def ined a s  the weight  of  water  in  the mix  ( incl uding  
the surfac e moisture of  the a ggrega tes)  divided by  the weight  of  c ement  in  the mix.  
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The actual  wa ter c ement  rat io  to  be adopted shal l  be  determin ed in  each  insta nc e 
by  c ontractor and approved by  the PMC  

  Proportioning  by  Wa ter/  C ement  Rat io :  

The W/C  ra tio spec if ied for us e by s hal l  be  maintained.  C ontractor s hal l  determine 
the water content of  the aggregates  as  frequentl y as  desired by  the PMC   as  t he 
work  progres ses a nd a s  s peci f ied in IS :  2386 (Pa rt -II I)  and the a mount of  mixing 
water  a dded a t  the mixer  shal l  be  adjus ted a s  directed by  the  so  as  to  ma inta in  the 
speci f ied W/C ra tio.  To al low for the va riat ion in their moisture content ,  sui ta bl e 
adjustments  in  the weights  of  a ggrega tes  shal l  a lso  be ma de.  

b.  Batching  a nd mixing of  conc rete:  

  The proportions  of  the materials  for  the c onc rete  mix  as  es ta b l ished by  the 
prel imina ry  test  for  mix des ign shal l  be  fol lowed for  al l  the c onc rete  in  the works 
and s hal l  not  be cha nged exc ept  when spec if ic al ly  permitted  by  the .  

  I f  a pproved by  the PMC conc rete may be produc ed by vol ume ba tching the 
ingredients  exc ept  the c ement .  Fine a nd c oa rs e aggrega te  shal l  be  proportioned 
volumetrical ly  by s ubs equent c onversion o f  the weights  of  vol umes  knowing their 
bulk  densi t ies  as  s tipulated in  pa ra graph 9 .2 .2  or  IS :456 -2000.  Al l  c onc rete  shal l  
be  mixed in  mecha nic al ly  opera ted batch  mixers  compl ying with IS:  1791 of  
approved mak e with suita bl e  provisions  of  c orrectl y  con trol l ing  water  del ivered to  
the drum.  The qual ity  of  water  actual ly  entering  the drum s hal l  be  chec ked with 
reading  of  gauge or  va lve s etting before sta rting  the job.  The test  shal l  be made 
whil e mixer is  running.  The volume of  the mix  material  shal l  not  exc e ed the 
ma nufa cturer's  rated mixer ca pac ity .  The ba tch  shal l  be c harged into  the mixer so  
that  some wa ter  wil l  enter  the drum in  advanc e of  c ement a nd a ggregates .  Al l  water 
shal l  be  in  the drum by the end of  15 s econds of  the s pec if ied  mixing  t ime.  Eac h 
ba tch  shal l  be  mixed unti l  the conc rete is  uniform in  col our  for  the minimum period 
of  2  minutes a fter  al l  the material s  a nd wa ter  are  in  the drum.  The ent ire c ontents  
of  the drum s hal l  be  adjus ted in  one operation before the ra w materials  for 
succ eeding  ba tc hes  a re  fed  into  the drum.  The entire  c ontents  of  the drum shal l  be 
adjusted in one operat ion before the ra w ma terials  for   succ eeding ba tches  a re 
fed  into  the drum.  The weighing  ga uge of  mix shal l  be periodical ly  chec ked or  as  
directed by the .PMC  The con tractor s hould  c arry out rec ti f ic at ions  immediatel y if  
found nec essa ry.  

  Mixer a nd the weight  ba tcher s hal l  be ma intained in  c l ea n a nd servic ea bl e 
condit ion.  The accurac y of  the weight  batc her shal l  be  periodical ly  chec ked.  B oth 
mixer a nd the weight  batcher  shal l  be  s et  up l evel  on f irm bas e and the hopper  shall  
be  l oaded evenly .  The needl e  shal l  be  a djusted to  zero  when the hopper  is  empty 
f ine and coa rs e a ggregates  shal l  be  weighed s eparately .  

  Each t ime the work  stops,  the mixer s hal l  be  c l ea ned out  a nd in  the next  mixing ,  the 
f irs t  ba tch  shal l  ha ve 10% addition al  cement to al l ow for  s tick ing  in  the drum.  

 Batching  aggrega te by volume in  the s ite:  

a .  Obta in a pproval  before us ing  this  method.  

b.  Batch  c ement  by  weight a nd wa ter by either  weight  or  vol ume.  

c .  Meas ure aggregate  in  metal  c onta iner  whos e depth  is  not  l ess  than their  grea ter 
width a nd the s ize  of  which  is  s uch  as  to ena bl e  the whol e  to be eas il y  chec k ed.  

d .  Conc rete  shal l  be  mixed in  c oncrete mixers  unt i l  a  uni form distr ibut ion of  the 
material  a nd a  u niform col our  a nd cons is tenc y is  obta ined.  

e .  Conc rete  mixing  shal l  in  no  cas e be l ess  tha n two minutes .  

f .  Each ba tch shal l  be  so  charged into  the mixer  that  a pproxima tely  10% of  the water 
enters  the drum before the c ement  a nd a ggregate.  Water  shal l  be  added gr adual ly  
whil e the drum is  in  motion,  s o  tha t  a l l  the water  is  in  the drum unti l  the f irst  
qua rter  of  the minimum time.  
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g.  The amount of  c onc rete  mixed in  drum shal l  not  exc eed the rated c apaci ty  of  the 
mixer a nd the whol e  of  the ma terial  shal l  be  removed befo re a  fresh  ba tch  enters  
the drum.  

h .  Do not  modify  the mixed c onc rete  either  by  addit ion of  water  or  c ement  or  other  
mea ns.  

i .  Admixture dosage,  point  of  a ppl ica tion,  the desired resul ts  s hould be c l ea rly  
understood.  

j .  Accel era tors ,  reta rders ,  plas tic izers ,  integr a l  waterproof ing  c ompound a re the 
addit ives  commonl y us ed.  

k .  Expiry  da te  of  the chemical  shoul d  be c heck ed before us e .  

 Clea nl ines s:  

a .  Clea n mixer  a nd handling  pla nt  by  washing  with  c l ean wa ter  a t  the end of  the work 
and a t  intervals  of  30  minutes  during  mixin g.  

b.  I f  old  c onc rete mix remains in  the mixer drum, rotate  the drum with  c l ea n a ggregate 
and wa ter  before mixing the c ement.  

 

13.  ORDINARY CO NC RETE  

a.  Ordinary c ement  c oncrete where s peci f ied  sha l l  be us ed.  

b.   Proportions 1:3:6 ,  1:2:4,  1:1.5:3,  etc . ,  in  the s peci f ica tion refers  to the qua nti ty  of  
cement  by  vol ume,  dry coa rs e sa nd by  volume,  qua nti ty  of  coa rs e a ggrega te  by  
volume.  

c .    Cement  shal l  be  weighed bas ed on 1c um of  c ement  weighs  1440kg or  1 ful l  bag  of  
cement  50kg c orres ponding  to  35l i tres  by vol ume .  

d.  C orrec tion fac tors  to  be a pplied  for  bulking of  sa nd when the sa nd is  e ither  wet  or 
moist .  

e .  Wa ter c ement  rat io  used shal l  be  jus t  s uf f ic ient  for  the work abil i ty  of  conc rete.  

f .   Minimum strength  of  c onc rete shal l  be obta ined as  bel ow:  

Sl .  
#  

Prop ortion of  
concrete  

Preliminary 
tests  

Work  
tests  

1 1:3:6  135 k g/ Sqcm  
100 
kg/Sqc m  

2 1:2:4  200 k g/ Sqcm  
150 
kg/Sqc m  

3 1:1 .5:3  265 k g/s q.c m  
200 
kg/s q.c m  

Compress ive strength  of  conc rete shal l  be obtained by  tes ting 15c m c ubes a t  28 
days  curing.  

 g .  Test ing:   6  c ubes s hal l  be  tak en from any mix,  3  of  them to  be tested at  7  days,  3  a t  
28  da ys.  

 h .  Strength  of  conc rete  at  7  da ys  shal l  be  2/3rds  of  the strength  of  c onc rete  a t  28  days.  

 i .   Strength  of  c oncrete a t  28  da ys s hal l  be as  mentioned in a  ta bl e a nd the cr i terion 
for  acc epting  conc rete  is  only  the s trength  of  concrete  at  28 days.  

 

14.  READY MIX CO NC RETE  

Reference –  IS :  4926 -1976 
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a.  Material :  

  Cement:  The c ement  us ed s hal l  be  ordina ry  portla nd c ement  or  low hea t  portla nd 
pozzola na  c ement  conforming to IS :  1489- 1976 or ra pid  ha rdening  portla nd c ement 
conforming to  IS :  8041 - 1976 as  may be s pec if ied  by  c onsulta nt  at  the t ime of  placing 
the order .  I f  the type is  not  s pec if ied ,  ordina ry  portla nd c ement  s hal l  be  us ed.  

  Fly as h when us ed for  pa rt ial  replac em ent of  c ement ,  shal l  conform to  the 
requirements  of  IS:  3812 (Pa rt -I)- 1966.  

  Wa ter  us ed for  conc rete  shal l  conform to the requirement of  IS:  456 - 2000.  

  Admixtures  shal l  onl y be us ed when so  agreed to  between the purc hases a nd the 
ma nufa cturer.  The a dmixtures  shal l  conform to  the requirements  of  IS :  456 -2000 
and their  nature ,  qua nt it ies  a nd methods  of  us e s hal l  a lso  be speci f ied .  Fly  as h  when 
used as  an a dmixture for  c oncrete  shal l  conform to  IS:  3812 (Pa rt -II ) -1966.  

  Meas urement a nd Stora ge of  Ma terials :  M ea su rement  a nd storage of  materials  shal l  
be  done in acc orda nc e with  the requirements  of  IS:  456 - 2000.  

b.  Basis  of  suppl y:  

  The ready mixed c onc rete  shal l  be  ma nufac tured a nd suppl ied  on the fol lowing 
bas is:  

Spec if ied strength  bas ed on 28 -da y  compress ive strength  of  15c m c ubes  tes ted in 
accorda nc e with  IS:  456 -2000.  

When the c onc rete  is  manufactured a nd suppl ied on the bas is  of  s pec i f ied s trength,  
the res ponsibil i ty  for  the design of  mix s hal l  be  tha t  of  the ma nufac turer  a nd the 
concrete  shal l  conform to  t he requirements  spec if ied .  

c .  Meas urement of  R ea dy Mixed Conc rete:  

  The basis  of  purchas e shal l  be the cubic  meter of  plast ic  conc rete  as  del ivered to 
the purc has er.  

  The volume of  plast ic  c onc rete in a  given batc h shal l  be  determined from the total  
mass  of  the ba tch  div ided by the actual  mas s per  cum of  c onc rete.  The total  mass  of  
the batc h shal l  be  cal culated either  a s  the sum of  the ma ss es  of  a l l  materials ,  
incl uding  wa ter,  entering  the batch or as  the net  ma ss of  conc rete in the ba tch  as  
del ivered.  I f  the  purchaser wishes to veri fy  the total  mass  of  the ba tch,  th is  shal l  
be obta ined from the gross  and ta re mass es  of  the vehicl e  on a  s tamped weigh 
bridge.  The mas s per  c um shal l  be determined in acc orda nc e with the method given 
in  IS:  1199-1959.  

d .  General  R equirement:  

  In a ddition to the requirements  s peci f ied in  th is  s ta nda rd a nd subject  to  suc h 
modifica tions  as  ma y be a greed to  between the purcha s er  and the ma nufacturer  at  
the t ime of  plac ing  order,  the ready - mixed c oncrete  shal l  general ly  c ompl y with  the 
requirements  of  IS:  456 -2000.  

  The minimum qua nti ty  of  c ement  a nd the deta ils  rega rding proportioning a nd 
works  c ontrol  s hal l  be  as  per  tender c la us e.  

  When a  truck  mixer  or  agi tator  is  us ed for  mixing  a  tra ns porta t ion of  conc rete ,  no  
water  from the truck - wat er  sys tem or from els ewhere shal l  be  a dded a fter the 
init ia l  introduct ion of  the mixing  water  for the batch ,  exc ept  when on arrival  a t  the 
site of  the work ,  the s lump of  the conc rete is  l ess  than that  s peci f ied;  such 
addit ional  water  to bring  the s lump wit hin  required l imits  shal l  be injec ted into the 
mixer under s uch  press ure a nd direc tion of  f l ow tha t  the requirements  for  
uniformity a re  met.  

  Unl ess  otherwis e a greed,  when a  truck mixer of  a gi tator is  us ed for tra nsport ing 
concrete,  the conc rete shal l  be de l ivered to the s ite  of  the work a nd discha rge shal l  
be  c ompl ete  within  1.5  hours  ( when the preva il ing  atmospheric  tempera ture is 
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above 20C)  and within  2  hours  ( when the preva il ing  a tmos pheric  temperature is  
at  or  bel ow 20C )  of  a dding  the mixing  wa ter  to  the dry  mix  of  c ement  and aggregate 
or  of  adding  the c ement to  the aggregate ,  whichever is  earl ier.  

  Temperature:  The tempera ture of  the c oncrete a t  the plac e a nd t ime of  del ivery 
shal l  be  not  l ess  tha n 5 C.  Unl es s  otherwis e required by  the purchas er,  no  c o nc rete 
shal l  be  del ivered ,  when the s ite  temperature is  less  tha n 2.5 C  a nd the 
thermometer  rea ding is  fa l l ing .  

  The temperature of  the c onc rete  s hal l  not  exceed 5 C  a bove the preva il ing  sha de 
temperature ,  when the s hade tempera ture is  over 20 C.  The tempera ture of  
concrete  mas s on del ivery  shal l  not  exc eed 40 C.  

  Sampl ing  and tes ting:  A dequate faci l it ies  shal l  be  provided by the manufac turer for 
the purchas er  to ins pect  the materials  us ed,  the proc ess  of  ma nufa cture and the 
methods of  del ivering the conc rete .  He shal l  a l so provide a dequate fa ci l i t ies  for the 
purchas er  to  tak e sa mples  of  the materials  us ed.  

Unl ess  otherwis e a greed to  between the purc haser  a nd the s upplier ,  the sa mpling 
and test ing  of  conc rete  shal l  be done in  acc ordanc e with  rel eva nt  requireme nts  of  
IS:  456- 2000,  IS:  1199 - 1959 and IS:  516 - 1959.  

  Consis tency  or  worka bi l ity :  The tes ts  for  c onsistency  or  worka bil ity  s hal l  be  ca rried 
out  in  accorda nc e with  requirements  of  IS:  1199 -1959 or by  suc h other method as  
may be a greed to  between the purchas e r  a nd the ma nufac turer.  

  Strength  Test :  The c ompressive strength  a nd f l exural  strength  tests  s hal l  be carried 
out  in ac corda nc e with the requirements  of  IS :  516 - 1959 and the a cc eptanc e c ri teria  
for c onc rete  whether s upplied on the bas is  of  spec if ied  s trengt h or  on the basis  of  
mix proport ion,  s hal l  c onform to the requirements  of  IS:  456 - 2000.  

 

15.  VAC UUM DE -WATERING CO NC RETING  

a.  Prepa ra tion:  

  The s urfac e to rec eive f looring shal l  be  c l ea n,  free from dirt ,  oi l  a nd free from 
foreign ma terial .  

  Any undula tions or  morta r  rema ining on the f loor  shal l  be trimmed.  

  Base c ours e shal l  be trimmed.  

  The bas e shal l  be c l ea ned a nd wa tered before laying  the f loor.  

  Work includes a t  a l l  depths a nd heights .  

  The f inis hed surfac e shal l  be k ept wet for  a  minimum period of  one week.  

b.  Conc ret ing:  

  General :  

  Conc ret ing  shal l  have a  conc rete bas e of  s peci f ied  strength  a nd th ick ness .  

  Flooring shal l  have ha rd top on the c onc rete  base .  

  Flooring shal l  be la id  in  str ips ,  the s ize of  which is  mentioned on the dra wings .  

   Ma terials :  

 Cement             -     Portla nd  

  Sa nd                -     River  sa nd  

  Aggregate         -     Ma ximum size  10  to  20mm      

  Wa ter                -     Potabl e  

  Hardner ( Opt ional)  -     @3k g/ Sqm  
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  Execution:  

  Mix c ement ,  sa nd a nd a ggrega tes  in  required proporti on thoroughl y with  water  to 
get  a n a ppropria te c onsistenc y.  

  Prepa red c onc rete  shal l  be la id  immediatel y a fter  mixing .  

  The bas e shal l  be free from water  a nd other  foreign ma terials ,  dus t  a nd dirt .  

  A c oat  of  c ement  s lurry of  the c onsistency  of  thick  crea m s h al l  be  brus hed on the 
surfac e of  the bas e cours e.  

  The c oncrete  s hal l  then be s pread over  this  ba se evenl y  a nd l eveled  c areful ly  to  the 
required th ick ness .  

  Low a reas  shal l  be  f i l l ed  with  c onc rete  a nd humps  removed.  De -vacuumisat ion  s hal l  
be  done for  removing  the voids .  

  The whol e  c oncrete  surfac e s hal l  be  l evel ed,  c ompac ted by  ramming and troweling.  

  Prepa red s urfac e shal l  be  al lowed to  s et .  

  Hardener sc reed:  

Hard top to  be prepared as  per the s peci f ica tions with  s pec if ied  ha rdner.  

The ha rd top shal l  be  provided over  c oncrete bas e immedia tely  a fter  i t  is  s et ,  
compac ted a nd l evel ed with  a  steel  trowel .  

The surfac e shal l  be  trowel ed to bring  the hardener  c oat  to  a  l eveled  surfac e.  

Exc ess ive toweling s ha l l  be a voided.  

After  the ini t ia l  s et  further c ompac tion shal l  be  done by s teel  toweling .  

Final  brus hing  s hal l  be  ma de before the topping  bec omes  too ha rd .  

c .  Curing:  

  Curing  s hal l  commenc e as  s oon as  the s urfac e is  ha rd enough 
to  rec eive the water.  

  The surfac e shal l  be  c overed with  sa cks  or  s and a nd shal l  be  
kept  c ontinuously  wet  for  a  period of  at  l eas t  one week.  

 

16.  PLANNING  OF  CO NC RETE  

a.   shal l  be  informed 24 hours  in  adva nc e before the pour of  each  c oncrete  to  al low 
for  ins pec tion of  reinforc ement ,  s izes  and l evels  of  the members  to  be conc reted,  
concrete  cover ,  c lea nl iness ,  f i l l ing  of  ga ps  and wides  a nd s upporting  props.  

b.  Ens ure that  the s pac es  to  rec eive conc rete a re  c l ear  a nd free from debris  a nd free 
from wa ter.  

c .  Transporta tion:   Us e a pproved method to ident ify  that  the gra de of  concrete to  be 
plac ed in  propos ed loc ation.  

d .  Use suita bl e  stools ,  wa lkways ,  ba rrow runs,  for  movement  over  reinforc em ent or 
fres hly  pla c ed conc rete .  

e .  Clea n the tra ns portat ion equipment  immedia tely a fter  us e or  whenever  c ement  a nd 
aggrega te  is  us ed by  us ing  c l ean wa ter .  

 

17.  PLAC ING  OF  CO NC RETE     

a.  Rec ord t ime a nd date  of  a l l  c onc rete pours .  

b.  Avoid  doubl e  ha ndling.  
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c .  Do not disc ha rge conc rete through reinforc ement  or  other  obs truc tion in the way,  
which  ma y caus e uneven dispersal ,  s egrega tion or  loss  of  ingredients .  

d .  Do not move conc rete  into  pos it ion with  rak es  or  v ibra tors .  

e .  Use suitabl e  chutes  or  truck ing  to plac e conc rete where r einforc ement  is  congested.  

f .  Suff ic ient  placing  ca pac ity  shal l  be  arra nged for s o tha t  conc rete ca n be k ept plast ic 
and free of  c old  joints  whil e plac ing.  

g .  Conc rete  shal l  be  la id  in  layers  not  exc eeding  300mm thick .  Incl ined l ayers  a nd col d 
jo ints  shal l  be  avoided.  F or monoli th ic  c ons truct ion,  each  layer s hal l  be plac ed 
whil e the underlying layer is  st i l l  respons ive to v ibrat ions  and compac tions.  
Shal l ow layers  permit  knitt ing  the layers  together by proper  vibra tion.  

h .  On sl oping  surfac es ,  conc rete  shal l  be  pl ac ed on the lower end of  the s lope f irst  and 
progres sing  upwa rds,  thereby  inc reas ing  natural  compact ion.  

i .  High veloc i ty  discha rge/ dumping of  conc rete  segrega tion s hal l  not  be permitted.  

j .  Finished surfac es of  pl aced c onc rete  shal l  be protected by pla nned wal k ways  a nd 
the s urfac e k ept  covered t i l l  thes e a re s trong enough to resist  da mage from tra ff ic  
to  which  thes e may be expos ed.  

k .  Use s uita bl e c hutes to  pour  c oncrete  i f  the depth of  pour  is  more tha n 1.5m.  

 

18.  COMPAC TIO N  

a.  Compac t  to ful l  depth  of  fresh  c onc rete  to  ens ure ful l  c ompac tion a nd amalga mation 
with  previous  batches.  Do not da mage adjac ent pa rtl y  hardened c onc rete .  

b.  Compac t unt i l  a ir  bubbles  c eas e to appea r.  

c .  Vibrators  shal l  not  be used for moving  conc rete la teral ly  and shal l  be  ins erted into 
concrete  vert ic al ly  at  c los e intervals .  

d .  Immersion vibrators  s hal l  be ins erted vert ic al ly  at  points  not  
more tha n 50mm a pa rt  a nd withdra wn when a ir  bubbl es  c ea s e to c ome to the 
surfac e.  Immersion vibrators  shal l  be withdra wn slowly ,  in no  cas e s hal l  immersion 
vibrators  be us ed to  push c onc rete  in s ide the forms .  Pa rt icula r a t tent ion shal l  be 
paid to vibrat ion a t  the top of  a  l i ft  eg .  in  a  c ol umn or  wal l .   

e .  Conc rete s hal l  be thoroughly poured a round the reinforc ement a nd embedded 
f ixtures ,  s pread aga inst  c orners  of  the form work  by  pushing,  roding  or  by  a ny  other 
approved mea ns  and the member compacted by  mecha nical  v ibrator  approved by  
the PM C  

f .  Vibrators  shal l  be  of  immers ion type with frequency  of  100Hz.  minimum when 
opera ting  in  conc rete,  or  the exterior  with  a  frequency  of  50Hz.  minimum.   The 
number a nd size shal l  be as  suc h to  ensure v ibrat ion throughout  the vol ume of  the 
concrete.   

g .  Apply  s ui ta ble  s ize  v ibra tors  sys tema tical l y  a t  s uch  intervals  that  zones  of  
influenc e overla p .  

h .  Apply  v ibrators  at  any  one point  onl y  unt i l  proper  c ompac tion is  achieve d and no 
segrega tion occurs .  

i .  In  cas e of  any honeyc ombs in  the c onc rete oc curs ,  then the c ontrac tor  at  his  own 
expens es  ha s to  repair  the honey c ombs using approved c hemicals .  

j .  Adequa te number of  stand by vibra tors  shal l  be k ept ready whil e pl acement  and 
compac tion of  c oncrete  is  in  progress .  

 

19.  CASTING  METHO DS  
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a.   Slabs ca st  on ground in s trips  a nd not  in  a lterna te ba ys.   

b .  Casting wal ls :  

  Cast  in s ucc ess ive pours working a way in  both direct ions  from the c enter  with no 
shrinkage ga ps  exc ept for  a  f inal  c l osure.    

c .  Casting k ick ers:  

     Cast ing  kick ers  shal l  be  the sa me as  fa r the ma in member a nd shal l  be  vibra ted or 
ra mmed into  plac e a nd prepa red as  for  other  joints .  

d .  Casting k ick ers  for wal ls  monol ithic  wit h  foundat ion conc rete.  

e .  Casting k ick ers  for c ol umns  af ter founda tion/  sla bs  or  cast .  

 

20.  JOINTS  

a.  Construct ion Jo ints:  

  Keep the number of  cons truct ion joints  to  a  minimum cons istent with  reasona bl e 
precaut ions a gains t  shrinka ge.  

  Locate  to  tak e due account of  s hea r a nd bending  s tress es .  

  Arra nge joint  l ine to c oinc ide with  feature of  f inished work.  

  Form at  right  a ngl es  to  ma in reinforc ement.  

  Reinforc ement  s hal l  c ont inue through joints .  

  Provide with  a  k ey  in  wal ls ,  s la bs  as  shown in  dra wings.  

  All  c old  joints  shoul d  be trea ted with  bonding  agent  before laying  the next  c oncrete.  

b.  Expansion Joints:  

  Jo int  f i l l er shal l  be  of  s peci f ied  ma terial .  

  Sl iding type r ig id  bea ring  pad of  s tructural  grade s hal l  be  us ed.  

c .    Horizontal  Joints  in Wa lls :  

Form horizontal  jo int s  in wal ls  designed to be c ont inuous with f loor s la bs  at  the 
top of  a n integral ly  ca st  kick er  of  minimum speci f ied  height .  No other  horizontal  
jo ints  wil l  be al l owed.  

d .   Form Horizontal  Jo ints  in  Walls  other  tha n in ( c)  a bove:   

  At the top of  footing  

  At th e top of  s la bs  

  At a  minimum 20mm a bove the s of f i t  o f  bea m or  g irders  connec ting into  col umns .    

  15mm a bove soff it  of  s uspended f l oors .  

e .  Construct ion Jo ints  of  Sla bs cast  on ground:   

  To c omply  with  IS  codes.  

  To al ign with c olumn or grid  l ines  where prac ti ca bl e.  

f .    Isola tion Joints:  

  Form dia mond s haped or  c ircula r s epa ra tions  a round col umns .  

  Ens ure al l  edges  of  s la bs  a re isola ted from adjoining  c onstruc tion.  

g .    Control  Joints:  

  Spac e a t  4  to 7  meter  in  width  for  one pa nel .  
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  Form by  ei ther:  

  Sa wing a  continuous s traight l ine in the top of  the s la b .  

  Grooving  fresh  conc rete  with  ha nd grooves.  

Placing s trips  of  wood,  metal  or  pre - moul ded joint  material  a t  joint  l ocat ions .   

Top edges  of  strips  sha l l  be f lus h with  c onc rete.  

Control  jo ints  shal l  be  extended 1/ 5 to 1/ 4 t imes sla b th ick ness  into  the s la b .  

h .    Construct ion Jo ints  in  Sus pension Sla bs:  

  Locate  nea r the middl e  of  s la bs ,  bea ms  or  girders ,  unl es s  a  bea m inters ec ts  a  girder  
at  the middl e  l ocat ion,  in  which  cas e of fs et  joints  in  g irders  a  d istanc e equa l  to 
twic e the width  of  the bea m.  

  Make provis ion for tra ns fer  of  shea r  a nd other forces through c ons truction joints .  

i .  Vertical  Joints  in Walls :  

Spac e not  exc eeding  5m c enters  a nd als o  loca te  where a brupt  c ha nges  in  thick ness  
or  height  occur,  at  l eas t  2m from c orner .  
 

21.  CURING  AND PRO TEC TIO N 

a.  Protect  fres hly  plac ed concrete  from prema ture drying  a nd excessive col d  or  heat .  

b .  Mainta in c onc rete  without  drying,  at  a  rela tively c onsta nt temperature,  for  the t ime 
nec essa ry  for  hydrat ion of  the c ement  a nd prope r  ha rdening .  

c .  Init ia l  curing  to  c ommenc e as  s oon as  free moisture disa ppea rs  from conc rete 
surfac e af ter placing  a nd f inishing.  

d .  Keep c onc rete  continuously  moist  for  at  l eas t  72 hours .  

e .  Final  curing c ommenc es immedia tely fol lowing init ia l  s ett ing a nd  before c onc rete 
has dried.  

f .  Mois t  c uring  s hal l  be  done either  by  pounding  ( overcha rge horizonta l  a reas)  or  by 
spraying  of  wa ter a t  intervals  so  that  the surface is  never  dry .  

g .  For  vert ical  fac es  a nd s of f i ts  of  s la bs  a nd bea ms,  mois t  curing  shal l  be  do ne ei ther 
by  spra ying  or s prinkl ing  water a t  intervals  d irec tly  on the s urfac es  to k eep them 
wet  c ont inuously ,  or  by c overing  the surfac e with  sui tabl e  a bs orbent  membra ne 
(hessia n cl oth)  c ompl etely  hugging the surfac es and k eeping the membra ne wet and 
covering the membra ne with  polyethyl ene sheet  to  k eep the membra ne wet.   

h .  Final  c uring  to  continue for a t  least  7  days  in  accorda nc e with  IS sta nda rd.  

  

 Curing  M ethods :  

a .   Mois t  Curing:  

Covering the surfac e with  water  a nd k eeping c ontinuously  wet  by  ponding .  

Cont inuously  s praying with  water  on the surfa ce.  

b.    L iquid  M embra ne Curing:  

Apply a  membra ne forming curing c ompound in  accorda nc e with  the ma nufa cturer ’s  
recommenda tions immedia tely within two hours  of  strik ing  formwork on formed 
surfac es .  

 

22.  SITE QUAL ITY CO NTROL  

a.  Ins pec tion methodol ogy for  Qual i ty  Ass uranc e:  
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1.  Personnel :  

  Ens ure al l  pers onnel  a re  wearing  gumboots  a nd rubber  gl oves .  

  Ens ure personnel  a re  wea ring  safety  belts  during  conc ret ing  at  heights  or on 
periphery  of  structures .  

2 .  Before C oncreting:  

  Ens ure bas e plate  have been cl eaned a nd s eal ed with  s eal ing  ta pe so  as  there is  no  
leaka ge of  s l urry .  

  All  reinforc ements  a re in  plac e espec ial ly  cha irs .  

  All  c over bl ocks  da ma ged during reinforc ement  layout  are  replac ed.  

  All  sunk en a reas (s unken bea ms,  toi l ets  a nd cutout areas )  ha ve been properly 
c lea ned of  dus t  a nd oil y  s ubsta nc es  us ing  h igh pressure wa ter  c l eaners .  

3 .  During  C onc ret ing:  

  Ens ure proper grade of  conc rete as  rec ommended by  the c onsul ta nt  is  empl oyed.  

  Ens ure proper expansion jo ints  as  per  work ing  drawings  a nd protected.   

  Check sla b a nd bea m for pa ral l el i ty  us ing  s pir i t  l evel s  before a nd a fter conc ret ing .  

  Check the top s urfac e of  fresh  conc rete for  evenness  of  top surfac e.  

  Ens ure s uf f ic ient  compaction using c orrect  needle  s ize  of  vibra tor.  

4 .  After  C oncreting:  

  Curing  ca rried a s  per guidel ines .   

  Columns a re c overed with  a  da mp hessain/ jute  c loth  for 7  da ys.  

  Sla bs -  wa ter  l evel  is  maintained during  ponding .  

  I f  honeycombing s een a fter  de -s huttering,  immedia te touch  up without delay .  

  Ens ure the cube tes t  results  a re a vaila bl e  at  the end of  the term indicated .  

5 .  Tools  to be us ed for qual ity  inspec tion:  

  Dumpy l evel s  to  check f inished sla b l evel  

  Spiri t  l evels  1 -3m  

  Meas uring  tape  

  Plumb bob 

  All  related “G ood for C onstruc tion”  dra wings  

b .  Slump Tests:  

  Test  fresh  c onc rete in  accorda nc e with IS s ta nda rd periodical ly  during  the da y a nd 
when directed.  

  Inc reas e the frequency  of  s lump tes t  when was hed sa nd is  us ed .  

  Keep on s i te  a  ' moisture c ontent'  ta bl e  to ena bl e dos es of  wa ter  and sand in a  mix 
to  be provided a t  s ite .  

The fol lowing slumps s hal l  be  adopted for  dif ferent  kinds  of  work.  

Sl .  
#  

Descrip tion  
With  

Vibrator  
With out  
Vibrator  

1 Mass c oncrete in  RCC 
foundat ion foot ings  a nd 
reinforc ing  wal ls  

10-25mm  80mm 
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2 Bea ms ,  Sla bs  a nd C olumns  25-40mm  100- 125mm  

3 Thin RC C s ec t ion with  hea vy 
steel  

40-50mm  25-150mm  

c .  Strength  Tests :  

  Prel imina ry tes t  cubes  ma de with c onc rete taken from test  mixes ,  in  accorda nc e 
with  IS  sta nda rd .  

  Work test  c ubes ma de in  accorda nc e with  IS  s tanda rd.  

d .  Test  C ubes:  

  Size:   150mm x  150mm x  150mm cube.   

  To be l egibly ma rk ed with  the loca tion,  da te  of  conc reting .  

  Where the c onc rete  in  the works  is  to  be vibrated or  not  vibra ted ,  the c ubes  mus t 
be cast  acc ording  to  the IS sta ndards.  

  Where the c onc rete  in  the works  is  unco mpacted,  pour  the c onc rete  into  the moul d 
in  three la yers  a nd c ompac t  each  layer  with a  16mm diameter ta mping rod .  

e .  Trial  Mix:  

  Within 7 days  of  s igning the contrac t  and before c ommenc ing  work  on si te,  prepa re 
tr ial  mixes for  each type of  conc rete a nd sub mit  6 prel imina ry  tes t  c ubes from eac h 
mix to the tes ting  authority .  

  The test ing  authori ty  s hal l  test  three tes t  cubes  a t  7  da ys  a nd three at  28  days  for 
each  type of  mix  where the di fferenc e between the h igher  and the l owest  tes t  resul ts  
from a ny  one tr ia l  mix  at  7 days  exc eeds  15% of  the a vera ge and any  cube weak er 
tha n the minimum requirement ,  mak e a  further  tr ial  mix,  inc reas ing  the proport ion 
of  c ement  i f  nec es sary to  obtain  the required strength.  

  I f  any tes t  resul ts  from any one trial  mix fai l  to exc e ed the minimum strength a t  28  
days:   

 Remove from s ite  ma terials  from whic h the trial  mix  was  
prepa red.  

Provide new ma terials  and prepa re a nd test  further tr ial  mixes unt i l  s peci f ied 
requirements  a re  achieved.  

f .    Work Tes t  Cube:  

  Tak e tes t  cube as  s pec if i ed  from fresh  mixed conc rete  whic h is  being  us ed in  the 
works  a nd which  has  been prepared in  the normal  way .  

  Tak e at  l east  6 c ubes for  each  sa mpling  a nd tes t  3  at  7  days  a nd 3  a t  28 days .  

  Strength  of  cubes  shal l  not  be l ess  tha n the minimum strength  requir ements  for 
each  type of  c onc rete.  

  I f  works  tes t  cubes  fa i l  at  7 days,  at  your  opt ion,  defec tive  c onc rete  may be removed 
and replac ed without a waiting the 28 da y test  results .  

  I f  works  tes t  cubes  fa i l  at  28  da ys:  

  Sus pend c oncreting operat ions  a nd do not  proc eed further  without approval .  

  Tak e tes t  c ores  in  acc orda nc e with  IS  s ta ndard or  conduc t  in -s itu  load tests  in 
accorda nc e with  IS s ta nda rd on sus pect  work ,  in  the pres enc e of  the /  E ngineer - in-
charge.  

  Replac e al l  defec tive work .  

  Re- test ing  shal l  be  exec uted for  the /  E ngineer - in-c harge approval .  

g.  Frequency:  
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  Struc tural  C oncrete:  

At  l ea st  onc e for  each  indiv idual  pa rt  of  the struc ture or  

At  l ea st  onc e per  100 c ubic  meters  of  c onc rete;  whichever  oc curs  more frequentl y .  

h.  Schedul e  of  Tol eranc es :  

  The c onc r ete  work s hal l  be  cons truc ted to an acc uracy,  which s hal l  permit  the 
proper  ass embly  of  c omponents  a nd ins tal la tions  a nd s hal l  compa tibl e  with  the 
f inish.  The acc urac y  of  the work  s hal l  be  within  the tol era nc es  s tated on the 
dra wings  or  s pec if ied  elsewhere  a nd in  the a bs enc e of  any other requirements ,  s hal l  
comply  with  the fol lowing:  

Al l  lay ing  out  dimensions  ±  5mm 

Sect ions  of  conc rete members  ±  5mm 

Surfa ce of  foundat ions agains t  ground  -  5  +  
10mm 

Top surfac e of  founda tions,  bas es  and piers .  +  
5 -  20mm 

Surfa ce l evel  of  f l oor  s l abs  (5m stra ight  edge)  ±  5mm 

Surfa ce l evel  of  f l oor  s l abs  to  da tum  ±  10mm 

Plumb of  c olumns a nd wal ls  in  storey  height  ±  5mm 

Plumb of  columns a nd wal ls  in ful l  building  
height  

±  20mm 

Ins ide fac es  of  l i f t  sha fts  in storey height  ±  5mm 

Ins ide fac es  of  l i f t  sha fts  in ful l  building  height  ±  10mm 

 

FMW  FORMWORK  

 

1.  SCOPE  

This  s ect ion c overs  the requirements  for  System form works  providing,  fa bricat ing 
and erec ting  of  formwork  including  propping,  bracing,  s horing,  s trutt ing ,  ty ing ,  
bolt ing,  wedging  and al l  other  tempora ry s upports  to the conc rete during  the 
proc ess  of  s ett ing  a nd subs equent  s tr iking a nd removal  of  forms.  

 

2.  CODES  AND S TANDARDS  

The codes  a nd s tanda rds general ly  appl ica bl e  to the work  of  this  s ec tion a re:  

IS:  303  Spec if ica tion for  plywood for general  purpos es  

IS:  456  Code of  prac tic e of  plain  and reinforc ement  conc rete  

IS:  883  Code of  prac tic e for  design of  struc tural  t imber in buil ding  

IS:  1629  Rules  for  gra ding of  c ut  s ize  of  t imber  

IS:  2750  Steel  sca ffoldings  

IS:  3337  Bal l ies  for  general  purpos es  

IS:  4014  (Pa rt- I  &  II)  C ode of  practic e  for  steel  tubula r scaffolding  

IS:  4990  Plywood for  conc rete s huttering  work  
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IS:  6461  Glossa ry  of  terms  rela ting  to  c ement  c onc rete,  Pa rt - 5  
Formwork  for  conc rete  

Formwork  may be of  t imber ,  pl ywood,  metal ,  plas tic  or  c onc rete .  F or  special  
f inishes the formwork may be l ined with plywood,  s teel  sheets ,  o i l  tempered ha rd 
board,  etc .  Sl id ing  forms  and sl ip  forms  may be us ed with the approval  of .   

2 .1  Design of  form:  

Submiss ion of  formwork  design calcula tions  i f  a sk ed for  s hal l  be  produc ed for 
Struc tural  E ngineer’s  a pproval .  

After  Struc tural  E ngineer/ a pproval ,  forms ca n be fa bricated.  However ,  the 
approval  of  the formwork  design in  no  wa y wil l  rel ieve the c ontrac tor  of  h is  
res pons ibil ity  for  a dequately  c onstruc ting  a nd ma intaining  the forms s o  tha t  they 
wil l  func tion properly  as  required.  The des ign shal l  tak e into  acc ount  al l  the l oads  
vertical  as  wel l  as  la teral  that  the forms  wil l  be ca rrying incl uding  l ive  a nd 
vibrat ion l oadings .  Sla b c entering  shal l  be  of  tel escopic  spa ns  or s imila r  support  
hel d up by tel escopic  ja cks .  Cas urinas/  wooden pol es  wil l  not  be al l owed for s taging 
or  c entering  work .   

 

3.  MATERIAL S  

 3.1  Formwork  shal l  be  of  fabrica ted wood,  pl ywood,  plas tic ,  s tee l  
and aluminum,  capa bl e  of  reta ining  the size  a nd profi l e  a nd resist ing  dama ge to the 
contac t  fac es  under  al l  condit ions  of  erec ting forms ,  f ixing s teel  reinforc ement  a nd 
placing c onc rete .  The s el ec tion of  material s  s uita bl e  for formwork  shal l  be made by 
the contrac tor  s ubjec t  to approval  of  the ,  bas ed on the a dequac y of  qual ity ,  
consis tent  with  the s pec if ied  f inis hes a nd sa fety.  The ess ent ial  requirement  shal l  
be  tha t  the formwork  shal l  retain  i ts  d imensions  a nd sha pe without bulging,  
buckl ing  or sagging  a nd produce a nd f inis h to  c onc rete  surfac e as  envisa ged by  the  
and within the l imits  s peci f ied  in  India n Standards .   

 3.2  Plywood:  N ew Pl ywood used for  formwork  sha l l  be  12mm thick  
or  more,  where required s huttering qual ity  pl ywood compl ying with  sta nda rds  a nd 
of  mak e a pproved by  PMC.  

 3.3  Steel :  Steel  formwork  shal l  be  made of  minimum 1.5mm thick 
MS sheets  or  as  required a nd a dequa tely  st i f fened with  s tructural  s teel  members.  

 

4.  FORMWORK  REQ UIREMENT  

 4.1  Plywood shal l  be us ed for Expos ed Conc rete  surfac es wher e  
cal led  for.  Sa wn a nd wrought  t imber ma y be used for  unexpos ed surfac es .  Ins ide 
fac es of  forms  for c oncrete  s urfac es ,”á hich  are to be rubbed f inis hed,  shal l  be 
pla ned to remove irregularit ies  or unevennes s in  the fac e.  Formwork with l inings 
wil l  be  permitted.  

 4.2  Al l  new a nd us ed form t imber shal l  be  ma intained in  a  good 
condit ion with res pec t  to  sha pe,  s trength,  r ig idi ty ,  water  t ightness ,  s moothness a nd 
clea nl iness  of  surfac es .  F orms  unsat isfactory  in  a ny  res pect  shal l  not  be us ed a nd 
if  rejec ted by  ,  be  removed from the si te.   

 4.3  Shores  supporting s uc cess ive stories  shal l  be plac ed direc tly  
over  thos e bel ow or  be s o  des igned and plac ed tha t  the loa d wil l  be  tra ns mitted 
directl y  to  them.  Thrust  s upports  s hal l  be  provided for  s hores  that  ca nnot  be 
sec ured on adequate foundat ions .   

 4.4  Formwork ,  during  any stage of  cons truct ion s howing s igns  of  
dis tortion or distorted to  such  a  degree that  the intended c oncrete work wil l  not  
conform to  the exac t  contours  indicated on the dra wings ,  shal l  be  reposi tioned a nd 
strengthened.  Conc rete  af fec ted by  the fa ulty formwork  shal l  be  removed entirely  
and the formwork c orrec ted prior  to  plac ing  new c onc rete .   
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 4.5  Exc ess ive c ons truct ion camber to compensa te for shrinka ge,  
sett l ement ,  etc .  that  ma y impair  the struc tural  st rength of  members  a nd wil l  not  be 
permitted .   

 4.6  Forms  for s ubstructure conc rete  may be omitted when,  in  the 
opinion of   the open excavation is  f i rm enough to  act  a s  the form.  Such  exca vat ion 
shal l  be s l ightly  larger tha n required by  the dra wings to  compe nsa te for 
irregula ri t ies  in  excava tion a nd to  ensure the design requirements .   

 4.7  Forms  s hal l  be  so  des igned a nd cons truc ted that  their  removal  
wil l  not  da mage the c onc rete.  Fa c e of  formwork  shal l  provide true vertical  and 
horizontal  joints ,  conform to th e features of  the s truc tures a s  to  loc ation of  joints 
and wil l  be  as  direc ted by  .   

 4.8  Where expos ed s mooth  of  rubbed conc rete  f inish  are  required 
the forms  shal l  be  cons tructed with  spec ial  ca re s o  that  the resulting  conc rete 
surfac e wil l  require  a  minim um f inis h.   

 4.9  The material  s peci f ied for formwork of  va rious  struc tural  
el ements  shal l  be  as  fol lows in dec reasing order of  preferenc e:   

Footings   Aluminium/  Ma rine Plywood/ Steel  s heets  

Walls/  C olumns   Aluminium/  Ma rine Plywood/ Steel/  Plas tic    

Bea ms    Aluminium/  Ma rine Plywood /  Steel/  Plast ic  

Sla bs    Aluminium/  Ma rine Plywood/ Steel  /  Plast ic  

Domes    Aluminum/ Ma rine Pl ywood/ Steel  

 

5.  BRACING ,  S TRUTS  AND PROPS  

Shuttering shal l  be  braced,  strutted,  propped a nd s o supported that  i t  shal l  not  
deform under weight  a nd pressure of  the conc rete  a nd al so  due to  the movement  of  
men a nd other material s .  

Casurina  pol es  shal l  not  be us ed as  props  or  c ross  brac es .   

The shuttering for  bea ms a nd sla bs  shal l  be  s o erected tha t  the s huttering  on the 
sides  of  the bea ms a nd under the s off it  o f  s la b ca n be removed without  disturbing 
the beam bottoms.  R e- propping of  bea ms  shal l  not  be done exc ept  when props  have 
to  be reinsta ted to  tak e ca re of  c ons truct ion l oads  anticipated to be in  exc ess  of  the 
design loa d.  Vert ical  props may be supported on wedges s o tha t  the props ca n be 
gently  lowered vertical ly  whil e s trik ing  the shuttering.   

 

6.  TYPE O F F ORMWORK   

Prior  to  sta rt  of  del ivery  of  ma terials  for  formwork,  the c ontrac tor  shal l  p repare 
sample of  di fferent types  of  formwork  for  s la bs ,  c olumns,  etc .  as  ins tructed by  the  
and obtain  a pproval  before proc uring  a nd proc eeding  with  further  fabricat ion 
work .  

 

7.  TIE BOL TS  AND S PAC ER  BLOC KS  

The contractor s hal l  use s pac er  blocks  a nd remova bl e  t ies  for wal ls  as  fa r  as  
pos sibl e.  In  cas e the contractor  propos es  to us e t ie  bolts  running through the 
concrete,  the l ocat ion and s ize of  suc h t ie bol ts  s hal l  be s ubmitted to the  for their 
approval .  

 

8.  TIMBER  
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Timber us ed for formwork  shal l  be eas ily  work abl e with  na ils  without s pl i tt ing .  I t  
shal l  be s ta bl e a nd not  l iabl e  to wa rp when expos ed to s un a nd rain or wetted during  
concreting.  Timber for  expos ed work s hal l  be  seas oned ha rdwood.   

8 .1  Centering/  Fals e  work :  

Formwork  supports  or  c entering or fa ls e w ork s hal l  be of  mul ti - l egged 
prefa brica ted s teel  tubula r  fra mes,  in  modular s izes  suitabl y des igned for  eas y 
assembly  a nd quick  dis ma ntl ing.  

Formwork  supports ,  c entering  and scaf folding  shal l  be only  in  steel  and not  in 
t imber/ bal l y  or  other materials .  Wh erever  may be the sys tem, it  s hal l  cons is t  of  
adjusta bl e s teel  props  and sca ffolds  with s pecial  a rra ngement  for drop hea ds,  
special l y  designed bas es ,  hea ds,  c la mps  a nd access ories  a nd shal l  be a dequa tely 
strong a nd sa fe in res pec t  of  the l oads  c oming on i t  a nd the height of  the c entering 
and s hal l  ens ure fast  erect ion a nd dis ma ntl ing.  

Prefa brica ted modula r  steel  tubular  c entering  and sca f fol ding s ystem shal l  c onform 
to  rel evant India n s ta nda rds IS : 2750 a nd IS :4014 (Part - I  a nd II)  and shal l  be 
special l y  des igned a nd ma nufac tured by a ny  approved s pec ial is t  f irms  engaged in 
design a nd ma nufacture of  formwork  a nd sca f fol d s ystems .   

The c ontrac tor shal l  k eep the  posted of  the c ontractors  proposal  a nd progra mme 
for  c entering/  sca ffolding  for  importa nt  c onc rete el ements  s uch  as  trans fer  girders ,  
doubl e  height  (a nd more)  f loor  s la bs ,  bridge support  col umns ,  etc .  In  v iew of  the 
large a rea  of  the ground f l oor  s la b a nd the repeti t ive na ture of  the s la b ,  the 
contractor  shal l  devis e  suita bl e  sys tem for  ensuring quick  e as y  erect ion a nd 
dis ma ntl ing  of  the formwork .  Simila r  designs shal l  be  work ed out  for  the upper 
f loor  s la bs  als o to ac hieve a n expedit ious  pouring c ycl e.  

9.  FORM OILS  

Use of  form oil  s hal l  not  be permitted  on the s urfac es which  require painting .  I f  the 
contractor  desires  to  use form oil  on the inside of  formwork  for  other  c onc rete 
areas ,  a  non-sta ining mineral  oi l  or  other a pproved oil /s  may be used provided (  
Ardex E ndura Mak e oil  )  i t  is  a ppl ied before pl acing reinforcing  s teel  and embedded 
pa rts .  Al l  exc es s  oi l  on the form s urfac es  a nd any  oil  on metal  or  other  pa rts  to be 
embedded in  the conc rete s hal l  be  ca reful ly  removed.   

Before trea tment with oil ,  form s hal l  be  thoroughly  c l ea ned of  dried  concrete  from 
plac ement of  previous l i f t .  

9 .1  Clea ning  and Oil ing of  Forms :  

The s urfac e of  the forms  that  come in  contac t  with  the c oncrete  s ha l l  be  free from 
inc rusta tions  of  morta r,  grout or  other  foreign ma terial .  Tempora ry  opening  shal l  
be l eft  at  the bottom of  formwork to  ena bl e sawdus t .  Shavings,  wire c uttin g a nd 
other  foreign material  to  be removed from the interior  of  the forms  before the 
concrete  is  plac ed.  C ompress ed air  s hal l  be  used to  c l ea n the compl eted formwork 
and remove al l  trac es of  dust  a nd debris  before pouring  conc rete.  The formwork 
shal l  be we tted thoroughly  to prevent a bs orption of  wa ter in  c onc rete.  The 
formwork of  t imber sha l l  be  k ept wet during c onc ret ing  and for  the whol e t ime tha t  
it  is  left  in  plac e.  
The surfac e of  the forms to be in  contac t  with  the c onc rete  shal l  be c oated with  a n 
approved c oa ting  tha t  wil l  effec tively  prevent a dherenc e of  conc rete  a nd wil l  not  
stain  the c onc rete  s urfaces .  After eac h us e the surfac es  of  forms  in  contac t  with 
concrete shal l  be  c l ea ned of  morta r,  etc ,  wel l  wetted a nd treated with  form oil  
approved by  the .  Lubricating  ( machine)  oi l  shal l  not  be us ed.  M oul d rel eas e agents 
approved by  shal l  be used for  applying  on the form fac es .  They s hal l  be  us ed only 
str ic tly  as  rec ommended by the ma nufac turers .  

 

10.  REMOV AL  OF  F ORMWORK  
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Formwork  shal l  be  removed careful l y  s o as  to  prevent da mage to  the conc rete.  
Wooden wedges  onl y  shal l  be  us ed between the concrete  s urfac e a nd the form where 
forc e is  nec essa ry to  s eparate  the form from the c onc rete .  M etal  wedges ,  ba rs  or 
tools  shal l  not  be us ed for th is  purpos e.  A ny concrete  da maged in  the proc ess  of  
removing  the forms  shal l  be repaired in acc ordanc e with  instruc tions.   

Al l  non- support ing  forms  shal l  be  l oos ened a nd removed during  regular  work ing 
hours ,  whenever  the c onc rete has ha rdened suf f ic iently .  Al l  fa ls e work  a nd forms 
supporting c onc rete  beams  and sla bs ,  or  other  members subjec t  to direc t  bending 
stress ,  shal l  not  be removed or rel eas ed unti l  the c onc rete  has a tta ined suff ic ient  
strength to ens ure s tructural  s ta bil i ty  a nd to ca rry  both  the dea d and l ive  loa ds 
incl uding  a ny  cons truc tion l oads  which  may be plac ed upon i t .   

Unl ess  otherwis e permitted  in writing by  the  forms  shal l  not  be s tr ipped in  l ess 
tha n the minimum periods spec if ied  in  IS: 456.  However,  they  may ins is t  on 
reta ining the formwork for l onge r  periods,  nec essa ry  for  struc tural  sta bil i ty  for 
pa rt icula r l oca tions.   

No cons truct ion l oads exc eeding  the combina tion of  s uperimpos ed dea d l oa d plus 
speci f ied  l ive  l oad shal l  be impos ed on a ny  un-s hored port ion of  the s tructure under 
construc tion,  unl es s  analys is  indicates  adequa te s trength to s upport  suc h 
addit ional  loa ds.   

Formwork  shal l  be  removed in s uch a  manner as  not  be impair  safety  a nd 
servic ea bil ity  of  the s tructure .  I t  shal l  be removed gra dual l y  a nd in s equenc e where 
cal led  for  to  prevent  sudd en a pplica tion of  loads  to  the c onc rete .  The mode of  
removal  of  formwork  for  importa nt  structura l  elements  s hal l  be  dis cuss ed a nd got  
approved by the before removal .    

The responsibil i ty  for the sa fe removal  of  a ny  pa rt  of  the fals e  work  s hal l  rest  with 
th e contrac tor .  

 

11.  REUSE OF  F ORMS  

Immediatel y  af ter  the forms  a re removed,  they  s hal l  be  c l ea ned with  jet  of   
water  a nd a  soft  brus h  before they a re  reus ed.   

The c ontractor  shal l  not  be permitted  to  reuse a ny  forms  whic h in  the opinion of  
the  has  worn out a nd has bec ome unfi t  for reuse.  The  may in his  a bsolute disc retion 
order rejec tion of  any forms he c onsiders  unfi t  for  us e in the work s a nd order their 
removal  from the si te.  

 

12.  WORK MANSHIP AND C ONS TRUC TION  

12.1  Construct ion a nd Preparat ion of  Formwork   

12.1.1  General  

Before c ons truct ion of  the formwork begins ,  the contrac tor  shal l  dec ide deta ils  of  
the sys tems of  formwork  to  be us ed for  al l  main s truc tural  members for  approval  
by  the PM C  

12.1.2  Formwork  Design  

The C ontrac tor  s hal l  be  s olel y  responsibl e  for  the des ign a nd c ons truct ion of  
formwork,  taking due a ccount  of  the surfac e f inis h  required.  The formwork  shoul d 
be suff ic iently  rigid  a nd t ight  to  prevent  los s  of  grout  or  morta r  from the c onc rete 
at  a l l  s tages  a nd for  the ap propria te  method of  placing  a nd c ompac t ing.   

Formwork  ( including  s upports)  s houl d  be s uf f ic iently  r ig id  to  ma intain  the forms  
in  their  c orrec t  posi t ions  a nd to  correc t  sha pe a nd profi l e  so  tha t  the f inal  conc rete 
structure is  within  the l imits  of  the dimen sional  tol era nc es  s peci f ied.  The supports  
shoul d be designed to withs ta nd the worst  c ombinat ion of  s el f  weight ,  formwork 
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weight ,  formwork  forc es ,  reinforc ement  weight ,  wet  conc rete  weight  a nd 
construc tion a nd wind loads ,  together  with  al l  incidental  dyna mi c  effec ts  caus ed by 
movement of  pipe ca rrying pumped c onc rete ,  p lacing,  vibra ting a nd compac ting the 
concrete.   

The formwork  s hould  be s o  a rranged a nd as s embl ed as  to  be readily  dis ma ntl ed  a nd 
remova bl e  from the cas t  c onc rete  without shoc k,  dis turba nc e or  dama ge.  Formwork 
to expos ed c onc rete s urfac es shal l  produc e a  consis tent a nd uniform texture in the 
expos ed s urfac e upon i ts  removal .   

12.1.3  Hol es ,  Ins erts  a nd Fix ings  

Approval  for the s ize,  type a nd pos it ion of  a ny  hol es ,  ins ert  or f ixing  required by 
the contrac tor  or  a ny  s ub-c ontrac tor  shal l  be  obta ined before work  proc eeds .   

Unl ess  otherwis e s pec i f ied or a pproved,  a l l  hol es  s hal l  be  formed a nd al l  ins erts  
cast  in a t  the t ime of  pouring.  N o pa rt  of  the c onc rete works s hal l  be dri l l ed  or  cut 
away without a pprov al .   

The c ontractor  shal l  c ast  into  the conc rete  thos e ins erts  a nd f ix ings (such  a s 
anchors ,  col umns  corner gua rds,  s l eeves,  bol ts ,  pla tes ,  etc .)  s hown on the dra wings.  
They  shal l  be s ecurel y f ixed to  ensure their  correc t  locat ion in  the f inished 
concrete.  

  

12.1.4  Rel eas e A gents  

Rel eas e a gents  for formwork  s houl d  be careful ly  chos en for  the pa rtic ular  
condit ions  they  are  required to  ful f i l l .   

Rel eas e agents  shal l  be  ma terials  mark eted as  suc h a nd shal l  be  of  one of  the 
fol l owing types:   

a .  c rea m emul sion  

b.  neat  oi l  with  surfactant  a dded  

c .  c hemical  rel eas e a gent   

Rel eas e a gents  shoul d be a pplied so  as  to provide a  th in uni form c oat ing to the 
formwork without c ontamina ting  the reinforc ement a nd previousl y placed c onc rete 
at  a  c onstruct ion joint  a gains t  whic h  fresh  conc rete wil l  be  pla ced.  Where a  
concrete surfac e is  to  be perma nently exposed,  only  one a gent  s houl d be us ed 
throughout  the ent ire  a rea  a nd the a gent  shal l  be  c olourl es s ,  non - sta ining  a nd have 
no del eterious  ef fec t  upon the c oncrete  surfac es .  Where the surfac e is  to  rec eive a n 
appl ied  f inis h,  ca re s hould b e tak en by  the c ontrac tor  to ens ure that  the bonding of  
subs equent  paint  or f inishing ma terials  a re not  a dvers ely  a ffec ted .   

Rel eas e agents  shal l  be s tored and us ed s tric tly  in  accorda nc e with the 
ma nufa cturer ’s  ins truc tions.   

12.1.5  Cambers  

Unl ess  otherwis e dir ected al l  formwork  to  suspended bea ms a nd slabs  shal l  be 
construc ted s o  that  the fol l owing upwa rd cambers exist  immediately  before 
str iking:   

a .  Spanning  between supports  0.25% of  s pa n a t  c entre   

b.  Ca nti l evers  0.4% of  spa n a t  free end  

c .  In unusual  cas es  suc h as  deep tra ns fer  g irders  of  la rge spa ns ,  the contractor s hal l  
get  support  s ystem a nd formwork design approved by  s truc tural  engineer.  

12.1.6  St if fness  of  Pa nels  

Formwork  pa nels  s hal l  be s ti f f  enough to  prevent da mage to the conc rete  surfac e 
caus ed by  exc essi ve movements of  the pa nel  during  v ibra tion of  the c onc rete.   

Page 38 of 156



 

                                                                                                 

12.1.7  Repair  of  Formwork   

Dama ged formwork  shal l  not  be reus ed i f  in the opinion of  the  the mak ing  good 
would  impair  the surfa ce appea ra nc e of  the c onc rete .   

12.1.8  Seal ers  on Timber Surfaces   

Where their us e has been s peci f ied or a pproved,  s eal ers  shal l  be a pplied to s urfac es 
which  a re  dry  a nd free from dirt ,  grea s es  or  other  impurit ies .  B efore a  surfac e is  
seal ed,  i t  shal l  be sa nded to remove a ny  protrusions or  to s mooth a ny rough a reas .  
Any  hol es  or  indent ations s hal l  be  stopped with  waterproof  f i l l er .  The 
ma nufa cturer ’s  ins truc tions regarding  the method of  apply ing  the s eal er  shal l  be 
fol l owed exac tly  a nd the work  shal l  be done by a  skil l ed  pa inter.  

12.2  False  work   

12.2.1  Formwork  Props   

I f  formwork  props  a re  to  be l eft  in  plac e when s of f i t  forms  are removed,  they  s hal l  
not  be disturbed during the removal  proc ess  without  approval .  F ormwork  props 
shal l  be pos it ioned between perma nent  supports  so  that  a l l  struc tura l  members  a re 
supported a t  no more than 3 .0m c entre in  both direct ions.   

12.2.2  Propping  Detail s  

Not l ess  tha n two week s before the sta rt  of  a ny pour requiring  props the c ontrac tor 
shal l  get  a pproval  for the props  he propos es  to us e with the l ik el y l oads.  

12.2.3  Propping  of  f l oor  s la bs   

The propp ing shal l  be  arra nged so  that  the loa d from the wet c oncrete  is                                                                                                                                                                                                                          
carried  by  s tructures  which  ha ve attained their  spec if ied 28 - day  concrete  cube 
compress ive strength .  When props a re  ca rried through from one f l oor  to  a nother,  
the props  s hal l  be  al igned vertical l y  one a bove the other .   

12.2.4  Propping  of  S truc tural  Walls  

Conc rete  s tructural  wa l ls  s hal l  be  propped unti l  the wal l  conc rete  has gained the 
28- day c onc rete c ube c ompressive s trength a nd al l  the perma nent s tructures  whic h 
contribute to  the s ta bil ity  of  the wal l  ha ve been completed.   

 

13  ERECTIO N OF  FO RMWORK  

13.1  Forms  s hal l  have suff ic ient  s trength  to  withsta nd the pressures  resul ting  from 
plac ement a nd vibra tion of  conc rete a nd s hal l  be  maintained rigidly in posi t ion.  
Formwork  shal l  be  supported by  c entering/  false  work  with  adequa te number a nd 
size  of  str uts ,  brac es ,  t ies  a nd props  to  ensure compl ete  rigidi ty  of  forms during 
concreting.  Where props res t  on na tural  or  f i l l ed  up ground to  avoid  a ny s ettl ement,  
the s oil  shal l  be thoroughly compa cted a nd wooden/ steel  ba s es  provided to 
dis tribute  the l oad .  Ba s es  of  props s hal l  be  of  s uf f ic ient  s ize so  as  to res tr ic t  the 
bea ring pressure on the ground to  5  ton/  Sqm.  

13.2  Forms  shal l  be  t ight  enough to prevent l oss  of  s lurry  from the conc rete  and to 
produc e dens e,  homogeneous  a nd uni formly  c oloured c onc rete  c ompl etely  free from 
honey-c ombing or  surfac e roughness .  Joints  in  formworks  shal l  be  des igned to 
prevent  l eakage,  not  only between individual  e lements  forming the pa nels  but  also 
from the horizontal  a nd vertical  junct ion between the panel s  thems elves .  

13.3  I f  the formwork is  hel d  together  by  bolts  or  other  s teel  members  thes e shal l  be  so 
f ixed tha t  no s teel  s hal l  be  expos ed on s urfac e agains t  which  conc rete is  to  be la id .  
/  E ngineer- in-cha rge may at  h is  d isc ret ion al low the contractor to us e t ie bolts 
running  through the  conc rete .  Hol es  lef t  in  the conc rete  by  thes e t ie -bolts  shal l  be  
ref i l l ed  a t  the contractor ’s  expens es .  

13.4  Formwork  shal l  be c ons tructed s o  as  to  fac i l ita te l oos ening a nd permit  removal  
without  ja rring  the c onc rete .  Wedges ,  c la mps a nd bol ts  s hal l  be  used whe rever 
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pract ica bl e instea d of  nails .  Al l  f rameworks s hal l  be erec ted true to  l ine a nd l evels  
and s hal l  have approva l  from the E ngineer - in- charge before c oncreting  is  sta rted.  

13.5  Chamfer s trips  shal l  be plac ed in  the c orners of  forms  for  expos ed exterior c orner s ,  
i f  indicated in dra wings s o as  to produc e bevel ed edges  exc ept  where otherwis e 
shown in  the dra wings .  Interior c orners  a nd edges  at  formed jo ints  shal l  not  be 
bevel ed unl ess  shown on the dra wings.  

  

14  REMOV AL  OF  F ORMS  

14.1  Contrac tor  shal l  record on the drawin g or  a  special  regis ter  the da te upon whic h 
the c oncrete  is  pla c ed in  each  pa rt  of  the work  and the da te  on which  the shuttering 
is  removed there from.  

14.2  In  no  circ ums ta nc es  s hal l  forms  be s truck  unt i l  the conc rete  reac hes  strength  of  a t 
leas t  twic e the stre ss  due to  s el f  weight  a nd a ny  c onstruc tion/  erect ion l oading  to 
which  the c onc rete  ma y be subjected to a t  the t ime of  s tr iking formwork .  

14.3  In normal  c ircums ta nc es where tempera ture is  a bove 20oC,  forms may be struck 
after  expiry of  the fol lowing periods a s  s pec if ied in IS :456.  

S
l
.
#  

Descrip tion  

Minimu m 
period  before 
striking 
formwork  

A Walls ,  col umns ,  vert ica l  s ides  direc ted by  the sides  
of  beams  

16 to  24 hours  

B  Sla bs ( props  to be ref ixed immedia tely  after 
removal  of  formwork )  

3 days  

C Bea m soff its  ( props  to be refixed immedia tely after  
removal  of  formwork )  

7 days  

D Removal  of  props  under s la bs  

Spa nning  up to  4.5m  

Spa nning  over  4 .5m  

 

7 days  

14 da ys  

E Removal  of  props  under bea ms  & a rc hes:  

Spa nning  up to  6.0m  

Spa nning  over  6 .0m  

 

14  da ys  

21 da ys  

14.4  Striking  s hal l  be  done slowl y with utmost  c are to a void  dama ge to  a ris e  a nd 
project ions a nd without s hock or v ibrat ion,  by gentl y  easing the wedges .  I f  a fter 
removing  the formwork i t  i s  found tha t  t imber has been embedded in the conc rete,  
i t  shal l  be remov ed a nd ma de good as  spec if ied ea rl ier .   

14.5  Reinforc ed temporary openings shal l  be  provided,  as  direc ted by ,  to  faci l ita te 
removal  of  formwork which  otherwis e may be inac c essibl e .   

14.6  Tie rods,  c la mps ,  form bol ts ,  etc . ,  whic h mus t be entirel y removed from walls  or 
s imila r struc tures  shal l  be  loos ened not  s ooner  than 24 hours  nor  l ater  tha n 40 
hours  af ter the conc rete ha s been depos ited.  Ties  exc ept  thos e required to hol d 
forms in plac e may be removed at  the s ame t ime.  Ties  withdra wn from walls  and 
gra de beams  sha l l  be  pul led  towa rds  the ins ide fa c e.  Cutting  t ies  bac k from the fac e 
of  wal ls  a nd grade bea m wil l  not  be permitted.  

 

15  REUSE OF  F ORMS  

Before reus e,  a l l  forms  shal l  be  thoroughly  sc ra ped,  c l ea ned na ils  removed,  hol es  
that  may leak s ui ta bly plugged a nd jo ints  exa mined a nd when nec es sary ,  repaired 
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and the ins ide retrea ted to  prevent  a dhes ion,  to  the sat isfa ct ion of  /  E ngineer - in-
charge.  Wa rped lumber shal l  be res ized .  Contractor  shal l  equip  hims elf  with  enough 
shuttering material  to  compl ete  the job in the s tipula ted t ime.  They  may in  h is  
abs olute  disc ret ion order  reject ion of  any  forms  he c onsiders  unfi t  for  us e in  the 
works  a nd order  their  removal  from the si te.  

 

16  FORMWORK  FO R V ARIOUS  S URF AC ES  

16.1  Formwork  for  s loped s urfac es:  

Forms  for s loped surfa ces  shal l  be buil t  s o  that  the formwork  ca n be plac ed boa rd -
by- boa rd immedia tely  ahea d of  conc rete plac ement s o a s  to ena bl e ready acc ess  for 
plac ement,  v ibra t ion,  ins pect ion a nd repa ir of  the c onc rete .  

Requirements  la id down in  India n Standa rds s hal l  be  fol lowed in th is  rega rd .  

The formwork  shal l  a ls o be buil t  s o that  the boards ca n be removed one by one from 
the bottom up a s  s oon as  the conc re te  has a ttained s uf f ic ient  st i f fness  to prevent 
sagging.  Surfa ces of  cons truct ion joints  a nd f inished surfac es  with  s lopes  s teeper 
tha n 4  horizontal :1 vertical  shal l  be formed a s  required herein.  

16.2  Formwork  for  Curved s urfac es:  

The c ontrac tor  s hal l  interpola te  intermedia te  s ec tions  as  nec es sa ry  a nd shal l  
construc t  the forms  so  tha t  the curva ture is  cont inuous between s ections.  Where 
nec essa ry  to  meet  requirements  for  c urvature,  the formwork  s hal l  be  buil t  up of  
lamina ted plywood str ips  cut  to  mak e t ight ,  s moo th  form s urfac es .  F abrica ted steel  
moulds  for  c ircula r  el l ipt ical  columns  ma y be used,  i f  a pproved by the .  

After  the forms  have been c onstruc ted ,  a l l  s urfac e irregularit ies  a t  matc hing  fac es 
of  form material  s hal l  be  dress ed to the s peci f ied.  

16.3  Formwork  for  expos ed concrete  surfa c es:  

a .  Where i t  is  desired,  directed,  or  shown on the dra wing to have orig inal  fa ir  fac e 
f inish of  c onc rete  surfac e without  any rendering  or  pla stering or  a ny  f inis h,  
formwork  shal l  be  carried  out  by  using  hard wood pla nks,  s huttering plywood or 
steel  plates  as  a pproved a nd as  per direc tion of  the /  Engineer - in-c harge.  Joints  in 
the cas e of  pla nks  shal l  be tongue a nd grooved.  

b.  he c ontractor s hal l  us e one type of  ma terial  for  a l l  exposed conc rete  surfa c es a nd 
the forms s hal l  be c onstructe d s o as  to produce a  uniform a nd c onsistent texture 
on the fac e of  the conc rete .  Patches  or forms for  thes e surfac es  wil l  not  be 
permitted .  The formwork  s hal l  be  plac ed s o tha t  a l l  horizontal  formworks  a re 
cont inuous a cross  the ent ire s urfac e .  I f  forms a re  c onstructed of  lumber a nd a re 
not  pa nel ed the formwork  s hal l  be  staggered.  

c .  To achieve a  f inis h which shal l  be  free of  board mark s,  the formwork shal l  be fac ed 
with  pl ywood or  equivalent  material  in  large sheets .  The sheets  s hal l  be  a rranged 
in  an approved  pa ttern.  Wherever  poss ibl e  joints  between s heets  s ha l l  be  a rra nged 
to c oinc ide with a rchitec tural  features ,  s i l ls ,  window heads ,  or  cha nge in direc tion 
of  the s urfac e .  Al l  jo ints  between pa nels  shal l  be  vertical  or  horizontal  unless  
otherwis e direc ted .  Su i ta ble  jo ints  shal l  be provided between sheets .  The jo ints  be 
arra nged a nd f i tted  so  that  no  bl emish  or  mark  is  impa rted to  the f inis hed surfa ces .  

d .  Formwork  boa rds ,  unl ess  otherwis e s tated,  s hal l  be  avera ge 150mm wide,  s ecurely 
jo inted with tongued a nd groo ved jo ints ,  i f  so  required ,  to prevent  grout  loss  with 
the rod posi t ions a nd direct ion of  boards ca reful ly  c ontrol l ed .  Sa wn boa rds  shal l  
be  s et  horizontal ly ,  vertical ly  or  at  incl inat ion shown in  the dra wings.  Al l  bolt  hol es  
shal l  be  acc ura tely  al igned hor izontal ly  a nd vert ical ly  a nd shal l  be  f i l l ed  with 
matc hing  morta r rec es sed 5mm back  from the surrounding  conc rete fac e.  

e .  The wood,  pla nks ,  plywood a nd steel  plates  us ed in formwork  for  obtaining  expos ed 
surfac es  shal l  not  be us ed for  more tha n 4  t imes in  ca s e of  wood pla nk s,  6  t imes  for 
plywood a nd 10 t imes  for  steel  plates  respec tivel y .  However no forms wil l  be 
al lowed for  reus e,  i f  in  the opinion of  the /  E ngineer - in-cha rge i t  is  doubtful  to 
produc e des ired texture of  expos ed conc rete.  
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17  TOL ERANCES  

Sl .  
#  

Item  Tol erance  

1.  Varia tion from plumb in  the l ines  of  surfac e of  columns,  
piers ,  wal ls  a nd a ris es   

 

 a)  In  a ny  3 .05m height  + 6mm 

 b)  Ma ximum for total  building  height  of  approx.  50m  + 36mm 

2.  Varia tion in  plumb for  expos ed c orner  c olumns,  c ontrol  
jo int  grooves a nd other   c ons pic uous l ines  

 

 a)  In  a ny  6 .10 m height  + 6mm 

 b)  Ma ximum for total  building  height  of  approx.  50m  + 19mm 

3.  Varia tion in  l evel  of  s la b,  soff it ,  c ei l ing ,  bea m s of f i t  a nd 
in  a ris es ,  meas ured before removal  of  support ing 
shores .  

 

 a)  In  a ny  3 .05m l ength  ±  6mm  

 b)  In  a ny  bag  or  in  a ny  6.10m l ength  ± 10mm  

 c)  Ma ximum for total  l ength  of  the s truc ture  ±  19mm  

4.  Varia tion in l evel  of  expos ed l intels ,  s i l ls ,  para pets ,  
horizontal  grooves  and other  cons pic uous  l ines .   

 

 a)  In  a ny  bay  or  in  a ny  6.10m l ength  ± 6m  

 b)  Ma ximum for the total  l ength  of  the s tructure  ± 13mm  

5.  Varia tion in  l evel  of  el eva tion c ontrol  points  for s la bs 
on gra de  

 

 a)  In  a ny  bay  for 6.10mlength  ± 10mm  

 b)  Ma ximum for the total  l ength  of  the s tructure  ± 19mm  

6.  Varia tion in l inea r building  l ines from the bas ic  
dimension in pla n a nd related pos it ion of  columns,  
wal ls ,  bea ms  and pa rti t ions   

 

 a)  In  a ny  bay  ± 13mm  

 b)  In  a ny  6.10m  ± 13mm  

 c)  Ma ximum for the s tructure  ± 25mm  

7.  Varia tion in  s ize of  s l eeves ,  f l oor  openings and wal l  
opening  

± 6mm  

8.  Varia tion in  l ocat ion of  c entre l ines of  s l eeves ,  f loor 
opening,  a nd wal l  opening.  

±  13m  

9.  Varia tion in  c ross  s ec tional  d imensions of  columns,  
bea ms,  wal ls  and sla b thick ness  

 

 a)  Up to 305mm   

 b)  M ore tha n 305mm  +ve +13mm &                
-ve  -10mm  

10.  Varia tion in horizontal  d imens ion of  foot ings with 
formed  

+ve +51mm              
& - ve - 13mm 

excava tion  
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Sl .  
#  

Item  Tol erance  

11.  Varia tion in  horizontal  dimension of  foot ing  with 
unformed  

+ve +76mm             
& - ve N il   

excava tion  

12.  Varia tion in  mis plac ement  or  ecc entrici ty  of  footing  ± 51mm or 2% 
of  foot ing  

dimension in 
the direc tion 

of  
mis plac ement  

13.  Varia tion in  c ross  s ec tional  th ickness of  footing 
Pos it ive  no  l imit  

-5%  

14.  Varia tion in  al ignment  of  footing  to  rec eive masonry 
construc tion;   

 

 a)  In  3 .05m l ength   ±  6mm  

 b)  Ma ximum for 15 .24m l ength  ± 13mm  

15.  Varia tion in  l evel  of  footing to  rec eive masonry 
construc tion  

 

 a)  In  3 .05m l ength  ±  6mm  

 b)  Ma ximum for 15 .24m l ength  ± 13mm  

16.  Varia tion in dimension of  an indiv idual  s tep of  a  
stairway  

 

 a)  Ris er  ± 3mm  

 b)  Trea d  ± 6mm  

17.  Varia tion in  dimension of  a n extra  f l ight  of  a  s tairway   

 a)  Ris e  ± 3mm  

 b)  Run  ± 6mm  

18.  Varia tion in  f inished sla b surfac e determined a s 
depress ions  in f loors  between high spots  us ing 3 .05m 
long aluminium s traight  edge over  f ive  c onsec ut ive 
measurements  per  bay .  

8mm 

19.  Varia tion from s peci f ied gra dient in  longitudinal  
direct ion of  pa vements  as  measured with  a  3 .05m long 
aluminium stra ight  edge.  

8mm 

20.  Varia tion from spec if ied gradient  in  turnover  direct ion 
of  pavements  as  meas ured with  a  3.05m long 
aluminium stra ight  edge.  

6mm 

21.  Varia tion from s peci f ied  gradient  of  ra mps a nd 
inters ect ion a s  meas ured with  a  3 .05m long al uminium 
straight  edge  

6mm 

22.  Varia tion from spec if ied l ocat ion of  dowels  ± 25mm  

23.  Varia tion in  al ignment  of  450mm l ong dowels  ± 6mm  

24.  Varia tion in  c ross  s ec tional  d imens ions  of  pre - cast  
non- pre-stress ed el ements   

 

 a)  Sect ions  up to a nd including 152mm  ± 3mm  
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Sl .  
#  

Item  Tol erance  

 b)  Sect ions  between 153mm and 456mm  ± 5mm  

 c)  Sect ions  between 457mm and 913mm  ± 6mm   

 d)  Sec tions a bove a nd including 914mm  ± 10mm  

25.  Varia tion from s traight l ine of  pre -cast  non pre-
stress ed el ements   

 

 a)  In  a ny  3 .05m of  l ength  ± 3mm  

 b)  Ma ximum for entire  Length±19 mm   

26.  Varia tion from s peci f ied ca mber of  pre -cas t  non- pre-
stress ed el ements   

 

 a)  Per  3 .05m of  s pa n  ± 3mm  

 b)  Ma ximum for entire  width  ± 13mm  

27.  Di fferent ial  in  c amber between a dja c ent  units  in 
erected pos it ion of  pre -cas t ,  non- Pre- stress ed 
el ements  

 

 a)  Per  3 .05m of  s pa n  ± 3mm  

 b)  Ma ximum for entire  length  ± 13mm  

28.  Tol era nc e in measurement  of  qua nti ty  of  ma terials  for 
ba tching conc rete  

 

29.  Varia tion from spec if ied values  of  s lump of  c onc rete  ± 25mm  

30.  Varia tion from spec i f ied c l ea ra nc e of  embedded 
material  in c onc rete  relative  to  reinforc ement  steel .  

±  25mm  

31.  Varia tion from spec if ied l ocat ion of  embedded material  
in  c oncrete.  

±  6mm  
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STL  REINFORC EMENT STEEL  

 

1.  SCOPE  

This  s ec tion c overs  the requirements  for providing ,  fa brica ting,  del ivering a nd placing 
in  pos it ions  a nd s ecuring  at  locat ion by binding  or  welding,  o f  reinforc ements for  in -  
s itu a nd precas t  non -pres tress ed reinforc ed c onc rete  work .  

 

2.  CODES  AND S TANDARDS  

Reinforc ements for c onc rete  ma y be from a ny of  the “G rades ” of  steel  indica ted 
below; c onforming to  the la test  rel eva nt  IS  mentioned aga inst  each .  

Gra de Descript ion     
 Conforming to  

 Fe  250  Mild  Steel      IS:432 (Pa rt  I)  

 Fe  490  Hard dra wn steel  wire    IS:432 (Pa rt  I I)  

 Fe  415 High  strength  Deformed/Ribbed steel   IS:1786  

 Fe  500  High  strength  Deformed/Ribbed steel   IS:1786  

Fe 550  High  strength  Deformed/Ribbed steel  
 IS:1786  

2.1  Reinforc ing  s teel  may be any  of  the fol lowing types :  

 Type -  I   :  Plain  Round Ba rs  ( PR )  

 Type -  I I   :  Wel ded wire Fa brics  ( WWF)  

 Type -  I I I  :  C old  Twis ted Deformed Bars ( CTD)  

 Type -  IV   :  Thermo M echa nical ly  Treated R ibbed Ba rs  ( TMT)  

 Type -  V  :  Thermo M echa nical l y  Treated R ibbed C orrosion R es istant 
ba rs      

      (C opper  B ea ring TM T -CR) 

 Type -  VI  :  C orros ion resis ta nt  C TD ba rs  (C TD -CR )  

2.2  Unl ess  spec if ical ly  s hown in  dra wings  or  ins truct ions  issued in  writing  by  the 
Struc tural  C onsul tant/  ,  s teel  of  a ny  grade or  type other  tha n thos e s peci f ied in 
codes  a nd s ta nda rds shal l  not  be us ed for the purpos e  of  conc rete reinforc ements .  

2 .3  Type a nd gra de of  s teel  to  be us ed in  a  work  shal l  be  verif ied from  a nd rel eva nt 
dra wings/  c ontrac t  doc uments before procuring  s uch  steel .  

2 .4  Al l  s teel  shal l  be  procured only  from orig inal  ma nufa cturers .  R e - rol l ed  steel  s hal l  
not  be proc ured for the purpos e of  using them as  reinforc ement in c onc rete  work .  

2 .5  Every c onsignment of  steel  brought to  the site  of  works for  us e in  reinforc ed 
concrete work,  shal l  be  accompanied by  a  c ert if icate  from the manufa cturer giv ing  
deta ils  l ike  proc ess  of  ma nufa cture ,  gra de a nd type of  s teel ,  chemic al  compos it ion 
of  steel  a nd resul ts  of  tes ts  giv ing  yiel d strength,  ult ima te s trength ,  tens il e 
strength,  elongat ion perc enta ge,  bond strength values ,  c orros ion test  res ults  a nd 
fat igue test  resu l ts .  Al l  suc h c erti f ica tes  shal l  be  deposited  with  the  for  his  rec ord 
and referenc e.  

2 .6  Some tes ts  to rec onfirm the mec ha nical  propert ies  of  s teel  be c onducted on every 
consignment of  s teel  received a t  s i te.  Frequency of  suc h  tes ts  shal l  be  as  under:  

For  every c onsignment of  steel  up to  be tested or  pa rt  there of:  
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Tests  to  be conducted  Nu mber of  tests  

Tensil e  s trength test  1 N o.  for  each  size  with  
a  minimum of  3  tes ts  

Bend tes t  for:  
Bars  s mall er  tha n and including 20mm 
dia meter  

1 N o.  for  each  size  with  
a  minimum of  3  tes ts  

Bars  la rger  than 20mm diameter  1 N o.  for  each  size  with  
a  min.  o f  3  tes ts  

Elonga tion tes t  one number from a ny two 
di fferent  s izes  i f  a ppl ic abl e  

Minimum of  3 No.  
choosing  

Mass tol era nc e tes t  number from di f ferent 
s izes  i f  a ppl ica bl e  

Minimum 3 tes t  with 
one 

Al l  suc h tes ts  shal l  be c onduc ted in a n approved la boratory.   

2 .7  Steel  brought  to s i te s hal l  be  free from mil l  scales ,  rus t ,  greas e,  o i l ,  pa int  or a ny 
other  c oat ings  whic h  have del eterious  ef fects  on the performa nc e.  B ars  a nd wire s 
shal l  be c lea nl y rol led  and shal l  be free from al l  surfac e defec ts  detr imental  to  i ts  
use .  

2 .8  However ,  rus t ,  s ea ms,  mil l  scal es ,  or  minor  s urfac e irregula rit ies  s hal l  not  be the 
caus e for  rejec tion.  Such ba rs  shal l  be  properly c l ea ned a nd plac ed as  dire cted by 
the .  Tests  shal l  be  conduc ted in  acc orda nc e with  rel eva nt  IS  s peci f ic ations.  

2 .9  For  acc eptabil i ty  of  steel ,  test  resul ts  shal l  compl y with the values given below.  

Sl.# Steel Grade Fe250 Fe490 Fe415 Fe500 Fe550 

1 Yiel d  
strength/  
0.2% 
proof  
stress  
(min)  

250 490 415 500 552 

2 Ultima te 
tensil e  
strength 
(min)  

410 580 485 550 585 

3 Elonga tion 
on gauge 
length  5  
dia meter  
(min)  

23% 10% 14.5% 14% 12% 

4 Mandrel  
dia meter  
for  bend 
test  ( max)  

     

a For  ba rs  
up to  and 
incl uding  
20mm 

2Dia 2Dia 3Dia 4Dia 5Dia 

b For  ba rs  
above 
20mm
  

3Dia 2Dia 4Dia 5Dia 6Dia 

5 Mandrel  
dia meter  
for  re-
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bend test  
(max)  

a For  ba rs  
up to  and 
incl uding  
20mm 

NA NA 5Dia 5Dia 7Dia 

b For  ba rs  
above 
20mm
  

NA NA 7Dia 7Dia 8Dia 

6 Tol era nc e 
on 
nominal  
mass  of  
7 .85gm/  
cc  

+/- 
2% 

+/- 
2% 

+/- 
2% 

+/- 
2% 

+/- 
2% 

2.10  Steels  of  a l l  gra des  a nd al l  types  shal l  ha ve minimum ca rbon c ontent  of  l ess  tha n 
0.25% by  mass  for gua ranteed wel da bil ity .  

2 .11  Steel  Type-V shal l  ha ve a  minimum c opper  content  of  0 .30% by mass .  

2 .12  Steel  i f  Type- II  shal l  be  ma nufac tured in  c onformity with provis ions  of  IS :1566 a nd 
shal l  be  c ert if ied  by  the ma nufac turer a s  s uch .  

 

3.  BINDING WIRES  

3.1  Binding wire for s teel s  of  a l l  grades  and types shal l  normally  be black anneal ed 
steel  wire  c onforming to IS :280.  

3 .2  When reinforc ing ba rs  are galva nized for  corrosion protect ion,  the binding wires 
to be us ed in c onjunct ion with s uch s teel  s hal l  a lso be galva nized a s  per rel eva nt 
speci f icat ions  g iven els ewhere.  

3 .3  Binding  wires  to  be us ed in  conjunct ion with  fus ion bonded e poxy-c oated 
reinforc ing  bars  s hal l  be  plas t ic  c oated as  per  speci f icat ions  g iven els ewhere.  

3 .4  Nominal  s ize  of  binding wires  s hal l  be  as  under:  

For  ba rs  of  s ize  l ess  than and including  20mm    :  20  Gauge  

For  ba rs  of  s ize  over 20mm       :  18  Gauge  

 

4.  STORAG E OF  STEEL  

 Reinforc ing  steel  shal l  be  ha ndl ed a nd s tored in  a  manner such  that  bending a nd 
dis tortion of  the bars  is  avoided.  

 All  reinforcing s teel  shal l  be  stored horizonta l ly  a bove ground l evel  on pla t forms 
of  other a pproved supports .  Contac t  with s oil  s hal l  be  avoided.  R einforc ement s hal l  
be  c oated with  c ement  wash before s tacking  to  prevent  scal e  a nd rust .  Fa bric ated 
reinforc ement s hal l  be  careful ly  stored to  prevent da ma ge,  dis tortion,  c orrosion 
and deteriorat ion.  

 Reinforc ing  steel  d if ferent  va rieties  a nd sizes  shal l  be s tored s epa rately  in such  a  
ma nner as  wil l  permit  easy  identi f ica tions  of  di fferent  s ize  and type.   

 Reinforc ing  ba rs  trea ted with a  c orros ion resista nt  protect ive coa ting of  a ny  k ind 
shal l  be  ha ndl ed a nd s tored with  utmos t  ca re so  as  no t  be caus e a ny  dama ge to  the 
protect ive coa ting.  Suc h ba rs  shal l  be s tored s eparately  from others .  
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 Every  stac k of  reinforc ement  s tored shal l  be  provided with  a  dist inct ivel y  displa yed 
ident if ica tion boa rd ca rrying the fol l owing informa tion:  

 Gra de of  s teel   

 Type of  s teel   

 Nominal  s ize  of  steel  

 Type of  c orros ion trea tment  to  steel  -  i f  provided  

 Del ivery  ba tch  number and date .   

 

5.  QUALITY  

5.1  Al l  s teel  shal l  be of  good qual ity .  No re - rol led  material  wil l  be  acc epted.  I f  
dema nded by  the ,  contractor shal l  su bmit  the ma nufa cturer's   test  c ert if icate  
for  s teel .  ,  as  per  rel evant  India n Sta ndards ,  may perform ra ndom tests  on s teel  
supplied  by  contrac tor .  Al l  cos ts  inc idental  to   such tes ts  shal l  be a t  
"contrac tor's  expens e" .  Steel  not  c onforming to s pec if icat ion s  s haF‚  be  rejec ted .   

5 .2  Al l  reinforc ement  shal l  be  c l ea n,  free from greas e,  o i l  pa int ,  d irt ,  loos e mil l  scal e,  
loos e rus t ,  dust ,  bi tuminous  ma terial ,  or a ny other s ubsta nc es tha t  wil l  destroy  or 
reduc e the bond.  Al l  rods  shal l  be thoroughly c l eaned befor e being fa bricated.  
Pi tted a nd defect ive rods shal l  not  be us ed.  Al l  bars  s hal l  be  rigidly  held in posi t ion 
before c onc reting.  N o welding  of  rods  to  obta in  c ont inuity  shal l  be  a l lowed unl ess  
approved by  the PM C I f  welding  is  a pproved,  the work s hal l  be  ca r ried out as  per 
IS  s tanda rds  acc ording  to  bes t  modern prac tic es  a nd as  direc ted by  the PMC .  In al l  
cases  of  importa nt  joints ,  special  precautions a s  s peci f ied  by  the PMC  shal l  be 
tak en in  the welding of  cold  work ed reinforcing ba rs  a nd ba rs  other than mild  steel .  

 

6.  CUTTING AND BENDING  

All  bars  s hal l  be  accurately bent acc ording  to the sizes  a nd sha pes  shown on the 
deta il ed  work ing  dra wings/  ba r  bending  schedules .  They  shal l  be  bent  gra dual l y  by 
machine or  other  a pproved mea ns .  R einforc ing  ba rs  shal l  not  be s traightened a nd 
re- bend in a  ma nner that  wil l  in jure the ma terial ,  ba rs  containing c racks or  spl its 
shal l  be rejected.  Fla mes c utting a nd hot  bending  a re a bs olutely forbidden.  R e -
bending  of  ba rs  shal l  be  carried  out  onl y a fter  the a pproval .  The ra ting  of  bending 
shal l  be  as  fol lows :   

a .  for  pla in steel  ba rs  -  not  l ess  tha n 4d  

b.  for  high  s trength ba rs  -  not  l ess  tha n 6d  

Bars  incorrectl y  bent  s hal l  be  us ed onl y i f  the mea ns  us ed for  s traightening  a nd re -
bending  is  such  as  s hal l  not  in  the opinion of  the  in jure the material .  No 
reinfo rc ement  shal l  be  bent  when in  pos it ion in  the work  without a pproval ,  whether 
or  not  it  i s  pa rt ial ly  embedded in  ha rdened concrete.  Ba rs  having  kink s or  bends 
other  tha n thos e required by  design s hal l  not  be us ed.  Al l  bars  s ha l l  be  properly 
tagged for ea sy  ident if ication.   

 

7.  FABRICATIO N   

 7.1   Contrac tor  shal l  prepa re ba r  bending  s c hedul es  for  al l  
reinforc ement  s teel  ba sed on drawings  iss ued for  cons truct ion.  Such schedul es  
shal l  be a pproved by PMC Fa brica tion of  reinforc ements s hal l  be  commenc ed only 
on rec ei ving a pproval  on ba r  bending schedul e  from the PM C  

 7.2   Reinforc ement  steel  s hal l  be  ca reful ly  c ut - bent  a nd formed to 
the dimens ions  a nd c onf igurat ions  shown on dra wings  a nd ba r  bending  schedul es .  
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 7.3  Al l  c utting,  bending ,  f ixing,  binding,  etc . ,  shal l  be  d one 
general ly  in  acc orda nc e with  IS unl ess  otherwis e s pec if ied  herein .  

 7.4  Bending  dimens ion to lera nc es  shal l  be  as  speci f ied  in  IS .  
However ,  c utting  tol eranc e for  al l  s izes  of  ba rs  a nd for  l engths  s hal l  be  l imited +/ -
10mm.  

 7.5  Al l  bars  s hal l  be bent cold  us ing  appropria te  ma ndrel  s izes .  
Dimensions of  bends a nd hooks shal l  be  as  indica ted in  schedul es .  

 7.6  It  shal l  be  ensured tha t  ba rs  a re  not  bent  or  straightened in  
any  ma nner tha t  wil l  injure the ma terial .  A ny incorrec tly  bent  ba r  shal l  be  us ed 
onl y  when the bends  are  s et  r ight ,  provided tha t  during  stra ightening  a nd re -
bending  the ba rs  is  not  da maged in  a ny  way including forma tion of  twisted necks .  

 7.7  No ba rs  s hal l  be bent  or s traightened when in  posi t ion on the 
works  without  approva l  of  the PMC whether or not  s uch ba r is  pa rt ia l ly  embedded 
in  ha rdened conc rete.  

 7.8  Reinforc ing  steel  having  a  reduc ed s ec tion,  vis ibl e c racks ,  
peels  or a ny other defects  shal l  not  be us ed for  the purpos e of  reinforc ing  of 
concrete.  

  

8.  WEL DING  

 8.1  Wherever  s peci f ied  on dra wing s  or  ins truc ted by  ,  welded laps 
shal l  be  provided.  

 8.2  Wel ding  of  reinforc ements s hal l  be  done in  acc orda nc e with:  

 IS:  for  Mil d  steel  ba rs  of  grade F e250  

 IS:  for  Type I II  (C TD ba rs)  steel  c onforming to  gra des F e415,  F e500 a nd F e550.  

 For  types  IV  a nd V ( TMT-CR  ba rs)  of  grades  F e415,  F e500 a nd F e550,  welding 
proc edures  shal l  be  c onf irmed from ma nufac turer of  s uch  steel  a nd s hal l  be s tric tly  
fol l owed as  rec ommended by  ma nufac turer.  

 8.3  Wel ding ,  i f  a pproved,  may be us ed for:  

 Lapping  reinforc ement  in  pos it i on 

 Fix ing  reinforc ement  to other  s teel  members.  

 8.4  The l ength of  run deposited  in  a  s ingl e  pass  shal l  not  exc eed 
5xba r  dia meter.  I f  a  longer  welded l ength  is  required ,  divide into  s ec tions with  the 
spac e between runs not l ess  tha n 5xbar  dia meter .  

 8.5  Wel ded joints:  

Shal l  not  be made at  bends in reinforc ement .                  

Sta gger  jo ints  in  pa ral lel  ba rs  of  principal  reinforc ement  unl ess  otherwis e 
approved.  

The dista nc e between staggered joints  s hal l  not  be l ess  than the end a nchorage 
length  joints .  

9.  SPLIC ING  

 9.1  As far  as  prac tica bl e ,  bars  of  ma ximum a vaila bl e l engths shal l  
be us ed.  Al l  bars  shal l  prefera bly  be in  s ingl e l engths.  Where suc h arra ngements 
are  not  possibl e,  ba rs  s hal l  be  spl ic ed together.  

 9.2  Spl ic es  may be la pped s pl ic es  or  welded spl ic es ,  unl ess  
speci f ical ly  s hown on dra wings or c onveyed in  writ ing by the ,  wel ded s pl ic e  shal l  
not  be provided.  
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 9.3  Where welded s pl ic es  are indicated on dra wings or  ins truc ted 
by  the PM C s uch  welding  s hal l  be  provided a s  s peci f ied.  

Where deta ils  a nd s pecif ic  loca tions  of  spl ic ing  a re not  s hown on dra wings ,  lap 
spl ic es  s hal l  be  s o provided tha t:  

At  a ny  s ec tion not  more tha n 50% of  total  numbers  of  ba rs  a re  spl ic ed together  at  
any  fa c e of  the member.  

From the end of  one s pl ic e to the beginning  of  the next  spl ic e in two contiguous 
ba rs ,  there is  a  c l ea r dista nc e of  300mm or  12 t imes  the ba r  diameter  whichever  is 
grea ter.  

 9.4  Lengths  of  suc h la p  s pl ic es  shal l  be  as  g iven in  ta bl e  below:  

Steel  G rade   Steel  Type           Spl ic e  lengths for  grades of  conc rete  in  
       mul tipl es  of  nominal  bar  
dia meter   

       M-20 M-25 M-30 M-35 M-40 

Fe250    I    45  40  36  32 30 

Fe490    I I    89  76  71  63 56 

Fe415    I I I/  IV/  V   47  40  38 33 30  

Fe500    I I I/  IV/  V   57  50  45 40 36  

Fe550    I I I/  IV/  V   62  53  50 44 40  

 9.5  Spl ic e  l engths  g iven in  ta bl e  a re  for steels  which  do  not  have 
any  c oat ing  on the s urface af fec ting  its  bond s trength.  

 9.6  Irres pect ive of  val ues  obta ined from the tabl e  minimum s pl ic e  
length  shal l  be  300mm.  

 9.7  When bars  of  two dif ferent  diameters  a re s pl ic ed ,  the s pl ic e  
length  shal l  be  bas ed on the small er  of  the two dia meters ,  unl es s  otherwis e shown 
in  dra wings .  

 

10.  ANCHO RING  

Anc horing  of  ba rs  a nd st irrups  shal l  be  provided exac tly  as  detail ed  in  the 
structural  dra wings or as  directed by  /  E ngineer - in-c harge.  

In cas e of  reinforc ement  steel  in tension,  deformed ba rs  may be us ed without  end 
anchorage provided the devel opment  l ength requirement  is  sat is f ied.  Hooks  shal l  
normally  be provided for  pla in ba rs  in tension.  Development l ength  of  the bars  shal l  
be  determined as  per  rel eva nt c la us es  of  IS .  

The a nchorage l ength  of  s tra ight  ba r  in  c ompression shal l  be  equal  to  the 
Development l ength of  the ba rs  in c ompress ion as  s peci f ied in rel eva nt  c laus e of  IS .   

 

11.  LAPPING  O F BARS  

Laps  shal l  be  strictly  as  per  the structural  dra wing or  as  directed by  the .  For  
general  guida nc e the fol lowing principl es  shal l  be fol lowed as  given in  IS:456 -  
2000.  

11.1  As fa r as  poss ibl e ba rs  of  the ma ximum l ength availa bl e  shal l  
be  us ed.  

11.2  Laps  shown on dra wings  or  otherwis e s pec if ied  by  the 
structural  c onsulta nt wil l  be bas ed on the contractor using  bars  of  ma ximum l ength.  
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11.3  In  ca s e contractor wis hes  to us e bars  of  shorter  l ength ,  la ps  
shal l  be  provided a t  the c ontractor ’s  expense in  the ma nner a nd th e l ocat ions  
approved by the PMC  

11.4  Spl ic es  shal l  be  provided as  fa r  as  poss ibl e  a way from the 
sec tions of  ma ximum stress  a nd be sta ggered.  

11.5  Not  more tha n hal f  o f  the ba rs  shal l  be s pl ic ed at  a  s ect ion.  

11.6  I f  more tha n hal f  o f  the ba rs  s hal l  be  spl i c ed at  a  s ec tion,  
special  cas e shal l  be  e nsured suc h  as  inc reas ing  l ength  of  lap  or  c l oser  s pac ing  of  
st irrups  around the l ength  of  s pl ic e .  

11.7  Lap s pl ic e shal l  not  be us ed for ba rs  having  dia meter la rger 
tha n 36mm.  For  larger dia meters  ba rs  i t  may be wel ded.  La p l ength  incl uding 
anchorage val ue of  hooks in  f l exural  tension s hal l  be  La  (as  def ined in  A rt ic l e  25.2.1 
of  IS :  456- 2000)  or 30  t imes the dia meter of  the bar  whic hever is  grea ter  and for 
direct  tension 2La  or  30  t imes  the dia meter  of  the ba r  whic he ver  is  grea ter.  The 
straight  l ength  of  la p  shal l  not  be greater  than 15D or  200mm,  whereas  D is  the 
dia meter  of  the ba r.  

11.8  Lap l ength in c ompres sion shal l  be  equal  to the devel opment  
length  in  compres sion calculated as  des cribed in  rel eva nt  c laus e of  IS :456 -  2000 
or  as  s pec if ied  in the s truc tural  dra wing but  not  l ess  tha n 24 t imes  the dia meter  of  
the bar .  

11.9  Overla pping  bars  shal l  not  touch  each  other a nd thes e s hal l  be  
kept  apa rt  with  conc rete between them by  25mm or 1.25  t imes  the maximum size 
of  th e c oa rs e aggrega te ,  whichever  is  greater.  

11.10  When a bove is  not  possibl e ,  the overla pping  ba rs  shal l  be  
bound together a t  intervals  not  exc eeding  twic e the diameter of  such  ba rs  with two 
strands of  a nneal ed binding  wire of  0 .90mm to 1.6mm diameter twiste d together 
t ightl y .  

11.11  As a nd when nec essa ry welded la ps s hal l  be proved as  s pec if ied  
by  the struc tural  cons ultant .  

 

12.  SPAC ERS  C HAIRS  AND O THER S UPPO RTS  

12.1  Provide nec essa ry  supports  to  maintain reinforc ement  in  i ts  
correc t  posi t ion.  

12.2  Provide s pac er  ba rs  of  same diameter  as  longitudinal  bars  but  
not  l es s  tha n 25mm diameter between two la yers  at  1 .5mm c enters  exc ept where 
bundl ed ba rs  are  deta il ed.  

 

13.  ADJUS TMENT AND CL EAN ING  

13.1  Check reinforc ement  prior  to a nd during  plac ing  c oncrete  with 
pa rt icula r a t tention to the top reinforc ement  in  cant i lever s ec tions.  

13.2  Ens ure tha t  reinforc ement  is  c l ea n a nd free from c orrosive 
pi tt ing ,  l oos e rus t ,  l oos e mil l  scal e ,  oi l  and other s ubsta nc es ,  which  may advers ely 
affec t  reinforc ement c onc rete  or  the bond betwee n the two.  

13.3  Protect  the projec ting  reinforc ement  from weather  where the 
rus t  sta ining  of  expos ed c onc rete  surfac es  ma y occur.  

 

STS  STRUC TURAL S TEEL  WORKS  
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1.  SCOPE  

The sc ope of  th is  s ec tion c overs  the requirements  for  providing ,  fa brica tion,  
erect ion a nd placing of  s truc tural  steel  work  for buil ding c onstruct ion including 
tempora ry  supports  and al l  other work  as  required for s truc tural  s teel  
construc tion.  

 

2.  CODES  AND S TANDARDS  

The c odes  a nd sta nda rds  general ly  a ppl ica bl e  to  the work  of  th is  s ec tion a re  l ist ed 
hereunder:  

 IS:  210  Grey  iron cast ings  

 IS:  226  Struc tural  steel  (s ta ndard qual ity)  

 IS:  451  Technical  s upply  c ondition for  wood sc rews  

IS:  800  Code of  pract ic e  for  us e of  s truc tural  s teel  in general  buil ding 
construc tion  
IS:  801  Code of  pract ic e for  use of  Col d F ormed L ight gauge s teel  s truc tural  
members  in  general  building  cons truct ion.  

IS:  806   Code of  prac tic e  for  us e of  steel  tubes in general  buil ding 
construc tion  

IS:  811   Spec if ica tions for  c old  formed l ight  ga uge s tructural  s teel  
sec tions.  

IS:  813  Scheme of  s ymbols  for welding  

IS:  814   Covered el ec trodes  for  metal  a rc  welding  of  (Pa rt - I  &  I I)  
structural  s teel  

IS:  816  Code of  pract ic e for  us e of  metal  a rc  welding for general  cons truc tion in 
mil d steel  

IS:  822   Code of  prac tic e for  ins pect ion of  w elds  

IS:  961   Struc tural  steel  ( high  tensil e)  

IS:  1024  Code of  pract ic e for  us e of  welding  in bridges and struc tures  subject  to 
dynamic  loa ding  

IS:  1030  Carbon s teel  ca st ing  for general  engineering purpos e  

IS:  1120  Coach  sc rews  

IS:  1161  Steel  tubes for  s tr uc tural  purpos es  

IS:  1182  Rec ommended prac tice  for  ra diogra phic  exa mina tion of  fus ion welded 
butt  jo ints  in  s teel  plates  

IS:  1363  Black hexa gon bolts ,  nuts  a nd l ock  nuts  and blac k hexa gon 
screws  

IS:  1365  Slotted  countersunk  sc rews  

IS:  1367  Technical  s upply  c onditions for  threaded fas teners  

IS:  2016  Plain  washers  

IS:  2062  Struc tural  steel  ( fus ion welding  qual i ty)  

IS:  3063  Single  c oil  recta ngula r  s ect ion s pring was hers for  bol ts ,  nuts  
and sc rews  

IS:  3443  Corner  rai l  s ec tions  

IS:  3600  Code of  prac tic e  for tes ting of  fusion wel ded ( Pa rt - I)  jo ints  a nd weld 
metal  in  s teel  
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IS:  3757  Spec if ica tions for  High  Tensil e  F ric tion Grip B olts  

IS:  4923  Hol l ow s teel  s ect ions  for  s truc tural  us e  

IS:  5624  Spec if ica tions for  F oundat ion B olts  

IS:  6227  Code of  prac tic e  for  use o f  metal  a nd wel ding  in  tubula r  
structure  

IS:  7205      Code of  prac tic e for  erec tion of  s teel  work  

 

3.  MATERIAL S  

3.1  Struc tural  Steel  

Struc tural  steel  us ed in the works ( other  tha n s teel  in  reinforc ed c onc rete) ,  shal l  
be  ei ther of  the fol lowing types:  

Mild  s t eel  c onforming to  IS:226 “Struc tural  s teel  (s ta nda rd qual ity) ”  or IS:2062 
“Struc tural  steel  ( fusion wel ding qual i ty) ”  whichever is  approved.  

Whenever  high tensil e  steel  is  s peci f ied,  i t  sha l l  be c onforming to IS:961 “Struc tural  
steel  ( high  tens il e) ” .  

Al l  s teel  tubes  shal l  be  hot  f inished s ea ml es s s teel  tubes  ( HFS)  of  the s peci f ied 
strength  and as  a pproved by  the  a nd shal l  c onform to  IS:1161.  Tubes  made by  other 
proc ess es a nd which  have been subjected to c old working ,  s hal l  be regarded as  hot  
f inished i f  th ey  have subs equentl y been heat  trea ted a nd a re suppl ied  in the 
normalized condition.  

3 .2  Threaded Fasteners  

Al l  bol ts  a nd nuts  s hal l  comply  with IS:1367.  Black bolts ,  nuts  a nd s crews  shal l  be 
in  acc orda nc e with  IS:1363.  

Wherever  c ounter  sunk  sc rews  a re s pe ci f ied,  they  shal l  be  prec ision grade,  s lotted,  
counter  sunk  hea d,  ma chine screws  c onforming to  IS:1365.  

Wherever  h igh tensil e  s pecial  qual ity  bolts  a nd nuts  a re  speci f ied,  they  shal l  comply 
with  provision of  IS :3757.  

Coach  sc rews s hal l  be in  acc orda nc e wi th  IS:1120 a nd wood sc rews  shal l  c onform 
to  IS:451.  

Al l  pla in was hers s ha l l  conform to  requirements  of  IS:2016.  Wherever spring 
washers  for bolts ,  nuts  and sc rews a re speci f ied,  they s hal l  be  in  acc orda nc e with 
the provis ions  of  IS :3063.  Avoid pa int  a bras ions a nd other  da ma ge.  Steel  work s hal l  
be transported in  suc h  a  way s o as  not  to  overstres s  the fa brica ted sect ions .  Al l  
piec es  bent  or otherwise dama ged s hal l  be  rejected a nd shal l  be  replac ed by  the 
contractor  at  h is  own c ost .  

Checking  a nd ins pec ti on of  fa bricated structural  steel  work by  the  wil l  be  done a t 
various  sta ges  of  c ompl et ion of  fa bricat ion work .  The contrac tor  is  required to 
ensure that  fa bricated steel  work  is  properl y s tack ed s uch  tha t  a l l  joints  of  a ll  
members  a re  ei ther  v is ibl e  or  a cc ess ible  for  ins pect ion a t  a l l  sta ges  of  inspec tion 
work .  Ca re shoul d als o be tak en to ensure tha t  fa brica ted members a re  not 
subjec ted to  stress es  due to  defec tive  s tacking.  

 

4.  FABRICATIO N DRAWINGS  

Fabrica tion dra wings  of  structural  s teel  work  with  al l  det a ils  s uch  a s  dimensions 
and tol era nc es  must  be got  approved by  structural  engineer/  before being  tak en up 
for  fa bricat ion.  A ny al terat ions / a ddit ions indica ted by  s tructural  engineer/ PM C 
mus t be inc orporated in  the dra wing a nd a pproval  tak en for fa brica ti on.   
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5.  FABRICATIO N WORK  

5.1  Templa tes  

Al l  fa brica tion shal l  be  in  a ccordanc e with  IS:800.  Extensive us e of  templa tes  s hal l  
be  made.  The templates  s hal l  be  c l ea n a nd shoul d  ha ve true surfaces  for  every  
succ essive us e.  

In  cas e actual  members a re us ed as  templ ates  for s imila r  piec es ,  i t  wil l  be  at  the 
disc retion of  the PMC   to  dec ide whether s uch  piec es a re  f it  to  be inc orpora ted in  
the f inished structure .  

5 .2  Stra ightening  

Al l  material  shal l  be  s traight  a nd free from twist  a nd bends  unl es s  required to  be 
curvi l inea r  in  form. I f  nec essa ry,  the materials  shal l  be  stra ightened a nd or 
f lat tened by  press ure.  Heat ing  of  rol l ed  s ec tions a nd pla tes  for  purpos e of 
straightening  wil l  not  be permitted.  L imited straightening  ca n be done only  on 
rec eiving a pproval  from .  

Mild  s teel  rol l ed s ect ions  and pla tes  s hal l  be  cut  by machining a nd then grinding 
the surfac es  to  true s hape.  Gas  cutting  of  mil d  steel  ma y be permitted  by  the 
provided tha t  every c ut  fac es  a nd edges a re  smoothened by grinding  operat ion.  
Prior  a pproval  of   m ust be obta ined for using  gas  cutt ing  tec hniques  either  by 
mecha nized gas  cutters  or  ma nual ly  opera ted gas  cutters .  Whil e  us ing  ga s c utting 
methods,  proper  al l owa nc e must  be ma de for grinding to bring  the c ut  piec e to  exact  
required dimens ions .  

Gas cutting  tec hnique shal l  not  be us ed for  High  Tens il e  steel .  Al l  s uch  steel  shal l  
be  mac hine cut  a nd then f inished smooth  by  grinding.  

Small  plate  piec es  l ik e  guss ets  ma y be shea red or  c ropped to  s ize .  Sa wing,  shea ring 
and c ropping  shal l  be  c lea n a nd free from a ny  dis tortion.  I f  nec ess ary  the edges 
shal l  be  ground a fterwards.  

For  tubula r cons truc tion cutt ing of  the pipe and prepa rat ion of  joint  surfac e shal l  
be done in  a  neat  ma nner for  a  good f it  up.  The ends of  the tubes  ma y be f lat tened 
or  otherwis e formed for  c onnec tions  provided that  the methods  adopted for  such 
f lat tening  do  not  injure the ma terial .  The c harge of  s ec tion shal l  be  gra dual  a nd 
shoul d  be done with  the conc urrenc e of  the .  

5 .3   Making  Hol es  

Al l  hol es  shal l  be made at  right  a ngl es  to the s urfac e of  the member.  Hol es  shal l  be 
c lea n cut  without  any torn or  ragged edges .  

Hol es  for  bol ts  shal l  be  dri l led.  Al l  hol es ,  exc ept  as  sta ted hereunder,  shal l  be 
dri l l ed  to the required s ize or s ub -punched 3mm l ess  in dia meter a nd rea med 
thereafter to the required  size .  Thick ness  of  the material  for  s ub - punc hing  shal l  not  
be grea ter  tha n 16mm.  Al l  matc hing  holes  for  bolts  s hal l  regis ter  with  each  other 
so  that  a  ga uge of  0 .8mm l ess  in  diameter  than the dia meter  of  the hol e  ca n pass 
freel y through the members as s emb l ed for  bol t ing in the direc tion a t  r ight  a ngl e to 
such  members .  Al l  hol es  for  turned a nd f it ted  bol ts  shal l  be  dri l l ed  undersize  by 
1mm a nd a fter  ass embly ,  rea med to a  tol era nc e of  +0.13mm/ - 0 .00mm unl ess  
otherwis e spec if ied .  

Alterna tively ,  hol es  ma y be p unched,  provided that  the punc hed hol e is  of  the sa me 
sta nda rd as  dri l l ed  hol es .  

Al l  punching a nd s ub -punc hing  shal l  be c l ea n and accura te a nd al l  dri l l ing  shal l  be 
free from burns .   

No hol es  shal l  be  ma de or  enlarged by  f lame c utt ing  proc ess es .  

 

6.  EXEC UTIO N  
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6.1   Erec t  struc tural  steel  in  accorda nc e with  IS  s peci f ica tions  vide IS:7205.  
6 .2  Make provis ion for erection l oads  a nd for  s uf f ic ient  tempora ry brac ing  to  mainta in 

the s truc ture in proper plumb a nd in  true al ignment  unti l  c ompl etion of  erec tion 
and instal la tion of  perma nent  brac ing .  

6 .3   Do not f iel d  cut  or al ter struc tural  members  without a pproval  of  PM C.  
6 .4  After  erec tion,  prime welds ,  a bras ions  a nd s urfac es  not  shop primed,  exc ept 

surfac es  to  be in c onta ct  with c onc rete .  
6 .5  Members s hal l  be c ut  mech a nical ly  by  sa w or s hear  or  by oxy ac ety lene f lame a nd 

not  by  el ectric  metal  a rc .  
6 .6  Cut  edges  shal l  be ground as  per  IS:823.  
6 .7  Cutting  tol era nc es  shal l  be  

 6.7 .1  Members  connected at  bolt  ends :  ±1mm.  
 6.7 .2  Other  members :  ±3mm.  

6.8  Al l  bol t  hol es  s hal l  b e  dri l l ed  a nd to  the sizes  s peci f ied in dra wings.  
6 .8 .1  Tol era nc e for s pac ing  between two hol es:  ±1mm.  
6.8 .2  Tol era nc e between two perpendicula rs  of  any oval  hol e:  ±1mm.  
6.8 .3  Bolt  hol es  for  f ield  jo ints  shal l  be  dri l l ed  in  the s hop to  the required dia meters  a nd 

tested.  
6 .9  Dril l ing hol es  for  s tandard sizes  i f  va ries  ca n be reamed to  next  higher  sizes .  The 

tol era nc e for hol e  rea ming s hal l  not  exc eed 15% of  the total  number of  hol es  for 
one jo int .  

 

7.  WEL DING  

Wel ding  s hal l  be  done in  accorda nc e with  IS :8 16.  

Wel ding  shal l  be performed only by  experienced welders  s pec if ical l y  trained a nd 
experienc ed for the type of  job to  exec ute the welding  work  to  the c ompl ete 
satis fac tion of  the .  

Wel ding  s ymbols  to be adopted shal l  be as  indicated on dra wings.  

Struc tural  welding  shal l  not  commenc e unt i l  joint  el ements  a re  bol ted or  tack ed in 
intima te c ontac t  and a djusted to  dimensions shown with al l owa nc e for  any wel d 
shrinkage tha t  is  expected .  Wel ding  s equenc e s hal l  be pla nned and control l ed  to 
minimize undue s tress  in c reas e or  undue s tres s  distort ions  in  restrained members .  
Heavy  s ec tions a nd those having  a  high  degree of  res traint  shal l  be welded with l ow 
hydrogen type el ectrodes .  

I f  c opper  wire spac ers  are  us ed between two surfac es  to be wel ded to reduc e 
tra ns vers e s tress es  in  the wel d,  ca re shal l  be  tak en that  it  does  not  mix with the 
weld  metal .  

Concave bea d s ha pes shal l  be avoided.  Rat io of  wel d width to weld depth shal l  
prefera bly  va ry  from a  minimum of  1  to  a  ma ximum of  1 .4  to  1.  

Field  welding  shal l  not  be permit ted  unl ess  shown on the dra wings.  

Subs equent to  fa brica tion,  the overlapping or contract ing  surfac es  or  other c los ed 
sec tions (such  as  tubul ar,  box  s ect ion)  which  are inacc ess ibl e to  paint ing  shal l  be 
seal  welded.  When the end of  the tube is  not  automa tica l l y  s eal ed  by v irtue of  i ts  
connec tion by  wel ding  to  a nother  member the end shal l  be  properly  a nd compl etely 
seal ed.  B efore s eal ing ,  the inside of  the tube s hal l  be made dry  a nd free from l oos e 
scale .  

Order  of  as sembly  of  the tubula r  s ec tions  s hal l  c onsist  of  wel ding  the tensil e 
member to  the ma in member f irs t .  C ompress ion member shal l  be  cut  back to  overlap 
the tens ile  member a nd then wel ded to  both  of  thes e members.  

Al l  wel ded c onnec tions shal l  be  ins pected a s  per IS :822.  In  addit ion to  v isual  
ins pec tion of  wel ds ,  ra diogra phic  test ing  shal l  be ca rried  out  by  the contractor  at  
his  own cos t  on the discretion of  the /structural  cons ulta nt .  A ny  type of  c rack  or 
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zone of  inc ompl ete  fusion or  penetra tions  reveal ed by  suc h  tes t  shal l  not  be 
accepta bl e .  

Defec tive w elds shal l  be repaired or  repla ced as  decided by the /  structural  
consultant .  The repa ired or replac ed welds  shal l  be  tes ted .  Additional l y  when 
defec tive welds  a re found,  the caus e of  the defect ive wel ding shal l  be determined 
and the contractor  s hal l  ins ti tute immedia te c orrec tive ac tion.  

 

8.  SHOP PAINTING  

All  s tructural  steel  work shal l  be  thoroughly  c lea ned of  rus t ,  l oos e mi l l  scal es ,  dirt  
and other foreign ma terial .  G reas y a nd oily  surfac es shal l  be c l ea ned with s olvent 
and dry rags .  Unless  otherwis e s peci f ied the c ontractor s hal l  not  sand blas t ,  f la me 
clea r or pickl e the steel  work prior to paint ing .  The clea ned s urfac e s hal l  be got  
ins pec ted a nd a pproved by the /  structural  c onsul ta nt .  

Within 4 hours of  the c lea ning the surfac e,  a  c oat  of  a pproved priming paint  s hal l  
be  a ppl ied ,  prefera bly  by  brushing.  Within  one week  a  s ec ond c oat  of  a pproved 
priming pa int  s hal l  be  appl ied  by  brushing  or  s praying,  eac h  coa t  shal l  be  al lowed 
to  dry  thoroughly  before the s ubs equent  c oat  is  a ppl ied.  

The fol lowing shal l  be tho roughly  c l ea ned but  shal l  not  be painted or  o i l ed:  

Members  to be encas ed in  conc rete.  

Contac t  surfac es of  wel ded connec tions.  

Contac t  surfac es of  h igh s trength bolted  (fr ict ion type)  c onnec tions.  

Mil l ed  surfac es  

Top s urfac es  of  s teel  bea m flanges to  rec eiv e shea r  connectors ,  but  not  s upporting 
metal  dec k.  

Members  to rec eive a ny other  s pecial  trea tment .  

Sa ndblas ting:   I t  is  a  general  term us ed to  desc ribe the propel l ing of  very  f ine 
pa rt ic l es  at  high  vel oc ity  to  c l ean the surfa ce of  dirt ,  dus t  a nd bubbl es  of  the 
previous  surfac e before painting.  I t  is  done by forcing  f ine sa nd through a  nozzl e 
by  c ompress ed a ir .  Sa ndblas t ing as  a  method has been widely us ed for  over  a  
hundred yea rs .  

 EREC TIO N 

9.1  General  

The erec tion of  structural  steel work  shal l  be carried  out  i n acc ordanc e with  the 
IS:7205 -  1974,  in c onformity with the dra wings a nd s pec if icat ions  and in a n 
expeditious  ma nner .  

The s ui ta bil i ty  a nd capacity  of  a l l  pla nt ,  equipment,  etc . ,  us ed for  erection shal l  be 
to  the sa t isfac tion of  the .  

9 .2  Scope of  E rect ion Wor k  

The C ontrac tor  shal l  provide al l  cons truc tion material  a nd equipment ,  tra ns port  
faci l it ies ,  tools ,  tackl es ,  c onsuma bl es ,  la bour a nd s upervis ion for  erect ion, 
incl uding  ca rrying out  the fol lowing:  

Rec eiving,  unloa ding,  chec king  and moving into  the storage  fac i l i ty  a t  s ite,  as  
outl ined under G eneral  Conditions  of  Contract  inclus ive of  a t tending  to  al l  
Ins uranc e matters  in  respect  of  material s  a rriv ing  at  s i te.  

Transport ing  from s ite ,  s tora ge,  ha ndling ,  r igging,  ass embling,  riveting ,  bol t ing ,  
welding  a nd ins tal lat ion of  a l l  fa bricated ma terials  in  proper  l ocat ion acc ording  to 
dra wings  or  as  directed by the .  
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Checking  c entre  l ines ,  levels  of  a l l  founda tions blocks  including  chec king  l ine a nd 
level ,  pos it ion a nd pl umb of  a l l  bolts  a nd pock ets .  A ny  defect  obs erv ed in the 
foundat ion s hal l  be  brought  to  the not ic e  of  the .  The Contrac tor  shal l  sa tisfy  
hims elf  rega rding  the c orrectness  of  the founda tions before ins tal l ing the 
fa bricated structures  on the founda tion bl ock s.  

Al igning,  l evel ing,  r ivet ing,  bol t ing ,  weld ing ,  f ixing  in posi t ion fa brica ted ma terials  
in  acc orda nc e with  dra wings,  or  as  directed by the  

Suppl y of  a l l  required c onsuma bl es ,  cons truc tion a nd erect ion ma terials ,  incl uding 
but  not  l imited to  gauges ,  wel ding  a nd brazing rods,  el ectrodes  and wires ,  oxygen,  
acetyl ene,  fuel ,  bolts ,  nuts ,  r ivets ,  s hims  a nd tempora ry  supports  etc . ,  a s  required 
for  the incidental  work s a nd for  the c ompl etion of  erec tion.  

Erec tion s hal l  a ls o  incl ude al l  minor modif icat ion such  as :  

Removal  of  s mall  bends,  k inks,  twists ,  etc . ,  o f  pa rts  da maged during  tra ns port  and 
handling.  

The fol lowing shal l  be considered as  a  l egi t imate pa rt  of  erect ion work:  

Re- making work  to replac e pa rts  da maged beyond repair  during  tra ns port  a nd 
handling  or  in  res pec t  of  thos e that  a re  inc orrectl y  fa br icated.  R epl acements  s hal l  
be  ma de in  the orig inal  workshop.  

Fabrica tion of  parts  omitted  during  fa brica tion due to  a n error ,  or  subs equently 
found to be ess ential .  Omitted pa rts  s hal l  be  made in  the original  work shop.  

Dril l ing of  hol es  that  were not  done during  the orig inal  fa brica tion.  

9 .3  Storing  a nd Ha ndl ing  of  Fa bricated Material  

The fa brica ted ma terial s  shal l  be ca reful ly  unloaded a t  s ite ,  check ed for a ny  da mage 
that  may have occurred during  transporta tion,  s orted out  for  ea ch  building  a nd 
stack ed ca reful ly  a bove ground l evel  s o a s  to  be k ept c l ea n a nd properl y drained.  
The ha ndling  a nd s toring  of  the component  parts  of  a  s tructure s ha l l  involve the 
use of  methods,  tools  a nd a ppl ia nc es  not  l ikely  to  produc e a ny  damage to  the 
fa bricated material  inc luding  a ppl ied  f inishes .  No member sl ightl y  bent  or  twis ted 
shal l  be  put  in  plac e unti l  the defec ts  a re c orrec ted .  

9 .4  Setting Out  

The C ontrac tor  shal l  be  respons ibl e  for  c heck ing  the al ignment and l evels  of  
foundat ions,  correctness of  foundat ion - bolt  c entres ,  their  p rojected height a bove 
the founda tion tops,  l ength  of  threading provided,  the provis ion a nd f itment of  nuts 
for  the foundat ion bol ts .  Thes e shal l  be  chec ked wel l  in  a dva nc e of  s ta rt ing  the 
erect ion work  a nd the contra ctor  s hal l  be  responsibl e  for a ny cons eq uenc es 
resul ting from not doing th is .  

One s et  of  referenc e axes  a nd one bench ma rk  l evel  wil l  be  a vailabl e  on the 
dra wings .  He shal l  us e thes e for the s etting  out opera tion.  

The Contractor s hal l  a ssume ful l  res pons ibil i ty  for  the c orrect  s etting  out  of  a l l  
steelwork a nd erec ting i t  c orrectly  as  per the al ignment,  l evels  a nd vert ical i ty  
cal led for  on the dra wings.  

9 .5  Ass embly  a nd Erec tion  

During  the erec tion of  a  struc ture ,  the s teel work  shal l  be  s ecurely  bol ted ,  or 
c lamped and i f  nec essa ry  tempora ril y  brac ed,  so as  to  mak e a dequate provision for 
al l  erect ion s tress es  a nd conditions,  incl uding  thos e due to  erec tion equipment  a nd 
its  operat ion.  A ny tempora ry brac ing  shal l  be  maintained in  pos it ion unt i l  the 
erect ion work has  rea c hed a  s ta ge where the bracing prov ided is  no  longer required.  

Connect ions  for  temporary  brac ing  a nd additional  hol es ,  members  or  c lea ts  us ed to 
faci l ita te  ha ndl ing  or  erect ion,  shal l  be  provided in  a  ma nner tha t  does  not  weak en 
the steel work  al ready erected.  
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The al ignment of  each  portion o f  the struc ture shal l  be ca rried  out  progres sivel y ,  
soon a fter  that  portion is  erec ted .  However,  perma nent  c onnect ions s hal l  not  be 
made unt i l  the c orrect  a l ignment of  a l l  portions has been ac hieved.  This  wil l  entail  
a  suf f ic iently  la rge portion of  the str ucture being erec ted a nd tempora rily  
connec ted s o  tha t  a l l  the members  thus  connec ted a re not  overstress ed or dis plac ed 
during the progress ive al ignment  of  the rema inder  of  the s truc ture.  

9 .6  Tol era nc es  

Erec tion tol era nc es  sha l l  be provided str ictl y  in  accorda nc e with  the requirements 
of  IS:12843 -  1989.  The contractor s hal l  c ontrol  the erec tion of  steel  structures  in  
such a  way tha t  in l evel  no c omponents  a re more tha n 10mm out of  their  correc t 
pos it ion nor  shal l  the l ines  of  the struc ture depart  from s tra ight nes s of  pl umb by  
more tha n a t  3mm in  3m.  The error  shal l  be  measured from the des igned posi t ion 
or  l evel  g iven by  the dimensions a nd coordina tes  on the dra wings .  

In  structures  where movements  due to  temperature cha nge a re considera bl e the 
devia tions  l isted  a bove wil l  a pply  a t  the mea n pos it ion of  the member being 
chec ked.  

9 .7  Grouting  under Bas e pl ates  

Grouting  under bas e plates  shal l  be  done af ter  erec tion of  the s tructural  s teel ,  
unl ess  otherwis e a pproved by  the PMC  .  Al l  bearing  pla tes ,  bea ring  as semblies  a n d 
masonry  plates  shal l  be s et  l evel  a nd to  the el eva tions shown on pla ns.  Thes e shal l  
be  shimmed with  a pproved mea ns  a nd grouted to  assure ful l  bea ring  on the 
supporting s ubstra ta  regardl ess  of  the tol era nc es  otherwis e permitted.  

The grout  to  be us ed in  superstructure sta nc hion bas es  shal l  be  shrink  res ista nt 
grouting c ompound a nd shal l  have a  28  da ys compres sive s trength of  a t  l east  
300k g/s qm.  The s urfa ces ,  which a re  to rec eive the grout ,  shal l  be thoroughl y 
c lea ned immedia tely  prior  to  the grouting  oper at ion.  The grout  shal l  be  ca reful ly  
work ed under  the bas e pla tes  a nd s hal l  compl etely  f i l l  the s pac e under  the bas e 
plates .  

After  the grout  has  ha d i ts  ini t ia l  s et  the grout  shal l  be cut  back  f l ush  with  the ba s e 
plate  a nd the surplus  grouting  material  remo ved.  The s urplus material  thus 
removed shal l  not  be reus ed.   

 

MAS  MASO NRY  

 

1. SCOPE 

The contrac tor  shal l  furnis h al l  ma terials ,  labour ,  opera tions,  equipment  a nd 
inc identals ,  nec essa ry  and required for providing  mas onry  wal ls  a s  ca l led  for  in  the 
dra wings .  

 

2.  STO NE MASO NRY  

The fol lowing IS Codes  are  applica bl e  to  this  s ec tion:  

IS  C od e No.  Descrip tion  

1121( Pa rt-I )  -  1974  Methods  of  tes t  for  determina tion of  strength propert ies  
of  natural  buil ding  stones:  Pa rt -I  C ompress ive strength  
(First  revision) .  

1124 -  1974  Method of  test  for determina tion of  wa ter abs orption,  
appa rent s pec if ic  gravity  and porosi ty  of  na tural  buil ding 
stones  (F irst  revision) .  

1597 -  1992  Code of  prac tic e for  cons truct ion of  stone ma sonry.  
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1706 -  1972  Method for  determination of  res ista nc e to wea r by 
abrasion of  na tural  bui lding  s tones  (F irst  revision) .  

2 .1  The stone s hal l  be  of  the type s peci f ied  such  as  gra nite,  tra p,  other  igneous rock,  
l imes tone,  sa nd stone,  quartz ite ,  etc .  a nd shal l  be obtained from the approved 
qua rries .  

2 .2  Stone shal l  be  hard,  s ound,  dura bl e a nd free from wea thering,  deca y a nd defec ts  
l ike  ca vi ties ,  crack ,  f l aw,  sa nd hol es ,  injurious  veins ,  pa tches of  loos e or  s oft  
materials  a nd other s imila r defec ts  tha t  ma y advers ely a ffec t  its  strength a nd 
appea ra nc e.  As fa r a s  possibl e ,  s tones s hal l  be  of  uni form col our  and texture.   

2 .3  The c ompress ive s trength  a nd water  a bs orpt ion of  c ommon types  of  s tones  are  
given in  the ta bl e  bel ow:  

Typ e 
of  
stone  

Water absorp tion 
% by weigh t max .  

Compressive strength  
Kg/S qcm min.  

Gra nite  0.50  1000  

Basalt  0 .50  400 

Marbl e  0.40  500 

Notes :   

1 .  Tes t  for c ompress ive s trength s hal l  be ca rried out as  la id down in IS:1121  (Pa rt-1)  
-  1974,  M ethod of  test  for  determina tion of  strength  propert ies  of  natural  building 
stones ,  Pa rt  1-Compres sive Strength.  

2 .  Tes t  for wa ter a bs orpt ion shal l  be  carried  out  as  la id down in  IS:1124 -  1974,  M ethod 
of  tes t  for determina tion of  wa ter a bs orpt ion,  appa rent  speci f ic  gravity  a nd 
porosi ty  of  na tural  buil ding  s tones .  

 

2 .4  Dimension of  Stones  

Unl ess  otherwis e indic ated ,  the l ength  of  s tone for  stone mas onry shal l  not  exc eed 
three t imes the height a nd the brea dth on bas e a nd s hal l  not  be greate r than 
three/fourth  the thic k ness  of  wal l .  Height  of  stone may be up to  300mm.  M inimum 
dimensions of  s tones ( exc ept s la te s tone)  for  various types of  mas onry s hal l  be as  
given below:  

a .   Stone for ra ndom rubbl e mas onry may be of  a ny size a nd sha pe but shal l  be  not  l ess  
tha n 150mm in  a ny  direc tion.  

b.   Stones for  s qua red rubbl e mas onry s hal l  be  not  l ess  tha n 150mm in l ength  a nd 
width.  

c .   Stones for  bloc k -in-cours e masonry  shal l  be  not  l ess  tha n 200mm in  brea dth or 
height  a nd l ength  not l ess  tha n twic e t he height .  

d .   Stones for  ashla rs  mas onry s hal l  be  not  l ess  than 300mm in brea dth  and height  a nd 
length  not l ess  tha n twic e the height .  

e .  Stones for s i l ls  shal l  be of  ful l  th ick ness (depth)  a nd width.  L ength of  s tones shall  
be  as  la rge a s  a vaila bl e  but no rmally  not  l ess  than 900mm.  

f .   Stones for  l intels  s hal l  be  of  ful l  thickness ( depth)  a nd l ength .  Where stone l intel  
of  ful l  width  is  not  ava i labl e,  two stones  ma y be us ed to mak e the width.  

g .  Stones  for  c opings  s hal l  be  of  ful l  th ick ness  a nd width .  L engt h  of  stones  s hal l  be  as  
large as  ava ila bl e but  not  l ess  than 300mm.  
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h.  Stones  for  k erb s tone s hal l  be  of  s ize  as  indica ted .  The l ength  s hal l  not  be l ess  tha n 
the height .  

i .   Stones  for  a rches ,  domes  a nd circ ular  moulded works,  the dimens ion s hal l  depend 
on the pa rtic ulars  of  the curve.  

2 .5  Boul ders  

Boul ders  s hal l  be  rounded or  sub -a ngula r s tones with s uf f ic ient  bas e area  a nd to 
be sta bl e .  They shal l  be  sound,  hard,  dura bl e,  a nd free from la mina tions,  s ea ms,  s oft  
spots ,  c racks  a nd other  defec ts .  Speci f ic  gra vity  shal l  be  not  l ess  than 2.5.  They 
shal l  be  obtained from the approved s ourc es .  

Boul ders  shal l  be  of  reas ona bly  uniform s ize.  The minimum dimensions  a t  a ny 
sec tion shal l  be not  l es s  tha n half  the average dimension of  s tones  along the longest  
axis .  G eneral ly ,  la rge s ize boul ders  with minimum dia  not  l ess  tha n 150mm s hal l  be 
used in  al l  boulder  work exc ept  in  hea rt ing  for  bunds  and thick  wal l ing where s mall  
boulders  between 70 to  150mm minimum dia  ma y be us ed to  the extent  of  50 
perc ent  of  hea rt ing.  

Note:  The minimum diameter  shal l  mea n the leas t  d iameter of  the boulder  ac ross 
its  mid-s ect ion.  

2 .6  Types  of  Stone Mas onry  

a .  Random Rubbl e Masonry  

Unc ours ed:  This  type of  masonry  is  cons truc ted of  stones  as  they  c ome from the 
qua rry .  The mason s el ec ts  stones of  a l l  sha pes  a nd s izes ,  more or  l ess  at  ra ndom 
and plac es  them in  pos it ion to  obta in  a  good bond,  whil e  restr ict ing  cutt ing  of  the 
stones to the removal  of  in c onvenient c orners  with  a  sca bbing or s pal l ing ha mmer.  

Brought  to  C ours es :  This  wal l ing  is  s imila r  to unc ours ed ra ndom rubbl e  exc ept tha t  
the work is  roughly  l evel l ed up to  cours es a t  intervals  va rying  from 300mm to 
600mm in height ac cording  to  the l ocal i ty  a nd the type of  s tone us ed.  

b.  Pol ygonal  R ubbl e  Ma sonry  

Stone with no pronounced s trat if ica tion is  roughly  ha mmer dress ed or  pitc hed into 
irregula r pol ygonal  sha pes a nd bedded to s how the fac e - jo ints  running  irregularl y  
in  al l  d irect ion.  

c .  Squa red Rubbl e  Mas onry  

Unc ours ed:  In  this  type,  the s tones  a re  roughly  s qua red as  r is ers  or  jumpers  a nd 
stretchers  with  va rying  heights  a nd a re la id  uncours ed.  

Brought  to  Cours es:  The s tones  a re  s imilar  to thos e us ed for  uncours ed rubbl e but 
the work  is  l evel ed  to  c ours es  of  va rying  dept h from 30mm to  600mm according to 
the local ity  a nd the type of  stone us ed.  

Cours ed:  C ours ed wa ning  is  buil t  in  c ours es  which  may va ry  in  height  from 100mm 
to  300mm but the stones  in  anyone cours e a re  roughly  s qua red to  the same height .   

d .  Ashla r Plain  As h lar  Ma sonry  

Stone blocks  of  the sa me height  in  eac h  course a re  us ed a nd every  stone is  rough 
tool ed on al l  beds  a nd joints ,  ful l  a nd true a nd fac es  dress ed as  indic ated .  

2 .7  General  R equirements  for  Stone Mas onry  Construct ion  

a .  Al l  s tone mas onry s hal l  be  s et  out  a nd buil t  to the res pect ive type dimens ions,  
thick nes s a nd heights  a s  indica ted .  

b.  Al l  work  on s tone shal l  be executed when i t  is  freshly  qua rried.  

c .  Stones  shal l  be  s uf f ic iently  wetted before la ying  to  prevent  a bs orpt ion of  wa ter  from 
mortar .  
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d.  The na tural  bed of  the s tra ti f ied  stone s ha l l  be  s o la id  that  the pressure is  a l ways 
perpendicula r  to  the s tra ta .  Stone in  wal l ing ,  steps,  c opings,  s i l ls ,  etc .  s hal l  be  
plac ed with  the grain  or  na tural  bed,  horizontal .  In  a rches  the grains  shal l  be 
pa ral lel  to  the bed or  vouss oirs .  In projec ting  cornic es  a nd c orbels  the natural  bed 
shal l  be  vert ical  and at  r ight  a ngl e  to  the fac e of  wal l .  

e .  The cours es  shal l  be  buil t  perpendic ula r  to  the press ure which  the masonry  wil l  
bea r.  In  cas e of  ba ttered wal ls ,  the  beds  of  s tones  a nd the pla ne of  cours es  shal l  be 
at  r ight  angl e  to the ba tter.  

f .   Vert ical  joints  s hal l  be  s taggered a s  fa r  as  possibl e.  In  the cas e of  s qua red rubbl e 
cours ed masonry  block -in-c ours e masonry  a nd as hlars  masonry ,  stones  shal l  break 
jo ints ,  on the fac e for  at  l eas t  hal f  the height  of  the c ours e a nd the bond shal l  be 
careful ly  ma inta ined throughout.   

g .   B el l  s haped bond s tones or headers  shal l  not  be us ed.  

h .  Al l  nec essa ry  chas es  for  joggl es ,  dowels  and cla mps s hal l  be formed in  the s tones  
beforeha nd.  

i .   Stones s hal l  be la id  on a  ful l  bed of  morta r.  Al l  jo ints  shal l  be properl y f lus hed and 
pack ed.  

j .   The wal ls  a nd pil la rs  shal l  be c arried  up truly plumb or to  the spec if ied  batter.  

No pa rt  of  the wal l  during i ts  c onstruct ion shal l  r is e  more tha n 1  meter  a bove the 
general  c onstruct ion l evel  to  a void  unequal  s ett l ement.  Where there is  a  brea k  in 
masonry  work,  the masonry  shal l  be  rak ed back  in  suff ic ientl y  l ong  s teps  for 
faci l ita ting jo ining of  old  a nd new work.  The stepping of  the raking  s hal l  not  be 
more than 30 degree with  the horizontal .  

At al l  a ngula r junc tions ,  the s tones in each  alternat ives cours e shal l  be wel l  bonded 
into  the respec tive c ours es  of  the a djac ent wa l l .  

In alterat ion work,  the stones shal l  gauge with exist ing  cours es ,  unless  otherwis e 
directed.   

2 .8  Protect ion  

Care shal l  be tak en during cons truct ion thos e edges  of  ja mbs,  s i l ls ,  hea ds,  etc .  a re 
not  da maged.  In incl ement  weather newly  buil t  work shal l  be su i ta bly  protected by 
covering with gunny ba gs or ta rpa ul in .  

2 .9  Curing  

Masonry  work  s hal l  be  kept  c onsta ntly  moist  on al l  the fac es  for  a  minimum period 
of  s even days .  Watering shal l  be  done careful ly  s o  as  not  to  disturb or  was h out 
green morta r .   

2 .10  Bond Stones  

Dres sing  of  bond s tones shal l  be done as  for  other s tones .  In c ours ed mas onry ful l  
surfac e of  the bed s hal l  be  dress ed.  In  ra ndom rubbl e  mas onry,  bond stones  shal l  
be  ha mmer dress ed on the fac e ,  beds  and joints  a nd made into  a  s qua red bl ock.  

For  p il la rs  with  a  c ros s  sec t ional  a rea 0.25Sqm a nd below,  the bond stone s hal l  be 
a  s ingl e  ful l  bond s tone.  For  pil lars  exc eeding 0.25Sqm either i t  s hal l  be s ingl e  bond 
stone or  i t  shal l  be  ma de up of  four  s tones  provided in  two cours es  c rossing  the 
jo int  a t  r ight  angl es  as  directed by  the Projec t  Ma na ger.  The ful l  bond stones  shal l  
be  provided one at  the bottom,  one a t  the top a nd remaining  in - between them at  
cours es  not  exc eeding  one metre apa rt  c entre  to c entre.  

2 .11  Scaf fol ding  

Unl ess  otherwis e instructed b y  the /  Engineer - in-c ha rge,  doubl e  sca ffolding  ha ving 
two s ets  of  vertical  metal  supports  shal l  be  provided for  al l  buil ding  work.  The 
supports  s hal l  be s ound,  s trong a nd t ied  together with horizontal  p ieces  over  whic h 
scaffolding  pla nks shal l  be f ixed .  
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OR  

This  ma y be doubl e  or  s ingl e  as  wa rranted by  the work ing  c onditions.  Sca ffol ding 
shal l  be tubula r steel  s ec tions.  Al l  sca ffolding  shal l  be buil t  o f  a dequa te s trength to 
support  a l l  conc eiva bl e  l oads  l ik ely  to  c ome on them.  Put  log  hol es  shal l  be  ma de 
good by  brick  to  ma tch  the fac e work  a nd hol es  behind s hal l  be  made good by  f i l l ing 
sol idly  with  1:4:8 c ement  c oncrete.   

The Contra ctor  shal l  be res ponsibl e for  providing  a nd ma inta in suf f ic iently  strong 
metal  sca ffolding  s o  a s  to  withs ta nd al l  loa ds  l ik ely  to  c ome upon i t .  Wooden 
scaffolding  shal l  not  be permitted.  

2 .12  Dres sing  

a .  Random R ubbl e  Mas onry ,  Unc ours ed:  Stones shal l  be ha mmer -dress ed on the fa c e,  
the sides a nd the beds  to  ena ble  to  come in  proximity with the neighboring  stones.  
The bus hes  on the fa c e i .e .  maximum depression from a  stra ight  edge hel d aga inst  
the dress ed s urfac e sha l l  not  be more tha n 40mm on a n expos ed fac e and 20mm on 
fac es to be rendered.  

b.  Squa re Rubbl e  Masonry,  Unc ours ed:  Fac e stones  s hal l  be  ha mmer dress ed on al l  
beds  a nd jo ints  so  as  to  give them a pproximately rec ta ngular  sha pe.  The bushes  on 
the fac e s hal l  not  be more than 20mm.  The bed joints  s hal l  be c his el  dra fted for  at  
leas t  80mm back  from the fac e a nd for  the side jo ints  at  l eas t  40mm. No port ion of 
the chis el  dres sed s u rfac e shal l  s how a  depress ion of  more tha n 6mm from a 
straight  edge plac ed on i t .  The rema ining port ion of  the stone shal l  not  projec t 
beyond the surfac e of  bed a nd side jo ints .  

2 .13  Laying  

a .  Random R ubbl e Mas onry ,  Unc ours ed:  Every  s tone shal l  be  ca reful l y  f i t ted  to the 
adjac ent s tone s o  as  to form nea t  and clos e jo int .  Fac e stone s hal l  extend a nd bond 
wel l  in  the ba ck.  Thes e shal l  be  a rra nged to break  joints  as  much as  possibl e  a nd to 
avoid  long vert ical  l ines of  joints .  Thick ness  of  jo ints  s hal l  not  exc e ed 25mm.  Walls  
shal l  be  l evel ed  up a t  top of  pl inths ,  s i l l  and l intel  l evel s  of  openings ,  f l oor  a nd roof  
levels  a nd a t  top with  minimum a mount  of  c hips  a nd s pal ls .  

b .  Squa re Rubbl e Masonry ,  Unc ours ed:  Al l  bed joints  s hal l  be  la id  truly  horizontal  a nd 
al l  s ide joints  shal l  be  truly  vertical .  The quoin stones  shal l  be  laid  s tretchers  a nd 
hea ders  alterna tely .  Thick ness  of  jo ints  sha l l  not  exc eed 15mm.  Walls  s hal l  be 
level ed  at  top of  pl inth ,  s i l l  a nd l intel  l evels  of  openings,  roof  a nd f l oor  l evel  a nd 
top with  minimum a mount of  c hips .  

2 .14  Stone Kerb     

Kerb stones  s hal l  be  not  l ess  tha n 600mm in  l ength  exc ept  when required as  c los er  
or  on curve a nd s hal l  be  of  s ect ional  dimensions  as  indica ted.  N ot  more tha n hal f  
the depth  of  eac h s tone shal l  be  buried in ground.  Kerb s tones  shal l  be  ha mmer 
dres s ed s o tha t  the maximum depression from a  stra ight  edge held a gains t  the 
dres s ed surfac e shal l  not  exc eed 20mm.  Where indicated,  the top a nd expos ed 
surfac es  of  s ides  shal l  be  dress ed so  tha t  the maximum depres sion f rom a  stra ight 
edge hel d  a gains t  the s urfac e shal l  not  exc eed 6mm a nd top edge shal l  be  c hamfered 
not exc eeding  100mm in  g irth .  Kerb s tones  s hal l  be jo inted in  c ement  morta r  1:6 
and s truck  f l ush .  

 

3.  CONC RETE BLOC K MASONRY  

3.1  India n Sta nda rds  

The fol lowing IS sh al l  a ppl y to  this  s ect ion.  

IS  C od e No.  Descrip tion  

2185 -  1979  Spec if ica tion for  conc rete bl ocks.  
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1905 -1987  Code of  pra ct ic e for  structural  us e of  
unreinforc ed mas onry  (Third  revis ion) .  

2116 -  1980  Spec if ica tion for  sa nd for  mas onry  morta rs  
(First  revision) .  

2386 -  1963  Methods  of  test  for a ggrega tes  for c onc rete .  

3 .2  Block  work  

Conc rete bl ocks  (hol low or s ol id or a utoclaved bl ocks)  shal l  general ly  conform to  
IS:2185.  Block s shal l  be  regula r  in  s ize  a nd s hape and shal l  be  of  s pec if ied  s trength.  
Blocks  shal l  be properl y cured before they  a re brought  to s i te.  Hal f  or three quarter 
s ize bl ocks a re  to be us ed wherever required to mak e up l ength of  wa l l  and brok en 
blocks shal l  not  be us ed.  The texture of  the blocks shal l  be suc h tha t  pla ster wil l  
adhere to  i t .  They s hal l  be  sound,  free from c racks ,  honeyc ombing ,  brok en edges 
and other  f laws.  They  shal l  ha ve pla ne recta ngula r fac es  with  pa ra l lel  s ides  and 
sharp s tra ight  a ngl ed edges.  They  shal l  a  f ine,  c ompac t ,  uniform texture a nd 
thoroughly  dried.  The c ontra ctor s hal l  supply s ampl es  for a pproval .  Bl ocks s uppl ied 
shal l  c onform to  a pproved sa mpl es .  In  cas es  the owner supplies  the Blocks,  i t  is  the 
res pons ibil ity  of  the c ontrac tor  to l oa d,  unloa d,  tra ns port  to the required work  s pot 
and properly  store it .  

3 .3  Dimensions  

The s ize  of  hol low a nd s ol id  blocks  shal l  be  a s  s pec if ied  in  the item of  work .  The 
maximum va ria tion in  dimensions  shal l  not  be more tha n +/ -1 .5mm in  height  a nd 
breadth  a nd +/ -3mm in  l ength.  The blocks  shal l  be  400x200x190mm, 
400x190x140mm or  400x190x 90mm as  cal l ed for.  

3 .4  Handling and Stora ge  

The c ontrac tor  is  responsibl e  for  tra ns porting  conc rete  bl ocks  in  s uch  a  manner 
that  the units  are  a dequa tely  protec ted during  tra ns porta tion.  The units  shal l  be 
handl ed in  a  manner ,  which  wil l  prevent  s oil ing,  chip ping  or  dama ge of  a ny  kind.  
Brok en,  chipped or otherwis e dama ged units  wil l  be  rejec ted a nd s hal l  not  be us ed 
in  the work.  The bl ocks  shal l  be s tored in next  pil es  free from c ontac t  with  ground,  
which  shal l  be  l ocated to  avoid  being  dis turbed or  dama ge by  construc tion 
activ it ies .  

3 .5  Sampl ing  and Test ing  

A sa mpl e of  20  bl ocks  s hal l  be  tak en from every c onsignment  of  5000 blocks  of  the 
same size ,  ba tch ,  and manufacturer  for  conduc ting  tests .   

Al l  20  block s shal l  be c heck ed for  dimens ion and ins pec ted for  v isual  defects .  Out 
of  the 20 block s,  3  blocks shal l  be  subjected to  tes t  for  bl ock densi ty ,  8  bl ocks  for 
compress ive s trength,  3  block s for tes t  of  water  a bsorpt ion,  3 bl ocks for drying 
shrinkage a nd rest  for moisture movement .  Bl ock shal l  be  approved i f  require ment 
of  conditions  mentioned in IS :  2185 ( Pa rt - 1)  a re sat isf ied .   

Al l  Bl ock  work  to  be painted or  plastered or  to  remain expos ed in  the f inish  s hal l  
be  equal  to the a pproved sa mpl es .  

I f  s ol id conc rete  blocks  are us ed in founda tion,  pl inth or bas ement  wal l ,  the hol lows 
mus t be f i l l ed  up with  c ement c onc rete  1 :3:6.  In da mp s oils ,  the founda tion a nd 
bas ement mas onry sha l l  be la id  in r icher morta r a s  directed by  the engineer - in-
charge.  In  addition,  a  damp proof  c ours e c onsist ing  of  a  25mm la yer  of  c ement 
mortar  1:2  as  a n a pproved type of  bi tuminous  cours e s hal l  be  provided.  

3 .6  Morta r  

The mortar  for  200mm thick  hol low block  masonry  s hal l  be  c ement  mortar 
consis ting of  one pa rt  of  c ement a nd 6 parts  of  sa nd or a s  s peci f ied .  For  100mm 
thick  mas onry,  morta r  shal l  be  one part  of  c ement  a nd 4  pa rts  sa nd or  as  s peci f ied.   
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The unit  mea surement  shal l  be s tanda rd bag of  cement  50kg .  Ass umed to be 35l iters  
(0.035Cum).  Sa nd shal l  be meas ured in  boxes  of  suita bl e  s ize.  In  cas e of  da mp sa nd,  
the qua nt ity  may be corrected for  bulka ge.  

Cement  morta r  us ed for  jointing a nd la yi  ng  of  bl ocks  for  hol low bl ock mas onry 
shal l  be  as  s peci f ied  in  the i tem of  work  or  as  directed by  the /  Engineer - in-c harge.  

3 .7  Prepa ra tory  Work  

Wett ing  of  bloc ks:  The block s  need not  be wetted before or during  laying  in  the 
wal ls .   In ca s e the c l ima tic  c ondit ions  so  require,  the top a nd the sides of  the bl ocks 
may only be s l ightl y  moistened s o as  to  prevent  abs orption of  wa ter from the mortar 
and ensure the devel opment  of  the required bond with  the mortar  

3.8  Workma ns hip  

a .  100mm thick  block  work:  

  100mm thick bl ock wal ls  shal l  be c onstruc ted wherever  shown in  the dra wing.  
Thes e shal l  be  al l  o f  stretc hers  onl y a nd hal f  blocks s hal l  not  be us ed.  The morta r 
to be us ed shal l  be c ement s and morta r 1 :4 and as  per s peci f ic at ion mentioned 
els ewhere in  this  document.   

  To inc reas e the s ta bil i ty  of  100mm thick  bl ock  work ,  2No.  of  reinforc ement  ba rs  of  
speci f ied dia meter  sha l l  be  provided af ter every 5th c ours e .  Thes e reinforc ement  
ba rs  shal l  be wel l  a nchored at  the ends  and fu l ly  embedded in  mortar .  

  Whenever  th e height  of  the wal ls  is  more 2 .0m an RCC  ba nd shal l  be  provided i f  so 
ins truc ted by the Project  Ma na ger ,  a t  the rate  of  one ba nd for every  1.6m height/ 
4th  c ours e as  per  speci f ica tions.  

  Care shal l  be  tak en to  s ee that  the wal l  i s  not  d is turbed t i l l  i t  is  ful ly  s et .  All  
scaffolding ,  shuttering  a nd formwork  for  R C C work  c onnec ted to  the newly  built  
wal l  shal l  be  c onstructed with  utmos t  care .  So tha t  the sta bil i ty  of  the wal l  is  ful ly  
sec ured.  Whil e  making  the shuttering  for  the RCC ba nd,  na il ing  pla nks to  th e wal l  
shal l  not  be permitted.  Whil e  curing,  the wa ter  is  to  be sprinkl ed by  a  hos e to  the 
wal l  and not by throwing a nd s plashing  ac ros s the wal l .  

b .  Only  skil l ed a nd experienc ed mas ons s hal l  be  empl oyed in la ying bl ock masonry .   

c .  Al l  block s s hal l  be  tho roughly  wetted before use .   

d .  No brok en bl ocks  shal l  be  us ed.  B rick ba ts  may be us ed for  c los ures .   

e .  The bl ocks  shal l  be  la id  in  c ement  morta r  to  l ines ,  l evels ,  etc . ,  as  s hown in  the 
dra wings  s l ightly  pres sed and thoroughly  bedded in  the morta r  and al l  j o ints  
properly  f l ushed a nd thoroughl y  pac k ed with  mortar  s o  that  no  hol lows  are l eft .  
Blocks  s hal l  not  come over  the other,  eac h  jo int  being  in  the c entre  of  the block 
below.   

f .  Both  fa c es  of  the wal l  s hal l  be  f l ush  a nd the vertical ity  a nd horizontal ity  o f  the 
cours es  shal l  be c hec ked frequently  by  means  of  plumb - bobs a nd s pir it  l evel  
res pect ively .   

g .  Jo ints  shal l  not  exc eed 10mm thick ness  and struck  f l ush with the fac e when pla cing .  

3 .9  Conc rete  Bl ocks (Sol id  & Hol l ow 200mm, 150mm & 100mm)  

Conc rete  bl ocks  s hal l  c onform to  requirements  s tipula ted in  IS:2185 (Pa rt - I)  -  1979.  
Cement  a ggregates  sa nd & water  s hal l  conform to  requirements  la id down under 
concrete work .  The s ize of  the blocks  shal l  be 400x200x200mm, 400x200x150mm 
and 400x200x100mm.  

The bl ocks shal l  be  of  the exac t  dimensions ca l led  for,  with c l ea n,  shape edges  and 
sides .  Bl ocks  shal l  ful l  ma tch  the s pecimens to  be got  a pproved by  the a rc hitect .  
The block s s hal l  be  free from brok en edges ,  c racks a nd other  defec ts .  They  shal l  be  
stock  pil ed in a n a ppr oved ma nner to protec t  from a ny  da mage.  The blocks shal l  be 
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handl ed with  care .  Da maged bl ocks  shal l  be  removed from the s ite  a nd replac ed by 
good ones .  

3 .10  Laying  

The block s shal l  be  la id  as  s tipula ted in  IS :2572  -  1963.  B efore commencing  laying,  
ascertain  from other  trades tha t  a l l  pipes ,  c onduits ,  dra ins ,  rec eive a nd other  
ins erts/ pock ets  have been ca tered for .  The blocks need not be wetted before us e.  
Mark  the c ours es  on c olumns  and adjus t  the f irst  c ours e so  as  to  avoid  a ny  ga p at  
bea m bottom.  The f irs t  cours e shal l  be  laid with  the greates t  ca re to  ensure that  it  
is  properly  al igned,  l evel ed  a nd plumbed.  Subs equent c ours es  s hal l  be  laid over  this  
cours e true to  l ine a nd levels .  Eac h  bl ock  a nd each cours e shal l  be  ca reful ly  c heck ed 
for  al ignment ,  l evel  and plumb so  that  the wal l  is  truly  stra ight  a nd vertical .  To 
assure sa tis fac tory  bond,  morta r shal l  not  be spread too  far  ahea d of  actual  lay ing  
of  bl ock.  The mortar  jo ints  s hal l  be s truck of f  f lush  with wal l  s u rfac e and when the 
mortar  has s ta rted s ti f fening ,  i t  s hal l  be  compress ed with a  rounded or ‘U ’  sha ped 
tool  to obta in  a  wa ter t ight  jo int .  The jo ints  both  horizontal  a nd vert ical  shal l  not  
be more tha n 10mm thick .  They  shal l  be  uniform a nd stra ight  a nd trul y  horizontal  
and vertical ,  sta ggered vert ical ly .  The jambs  at  openings  for  doors ,  windows ,  etc .  
shal l  be buil t  truly  vert ical  a nd to  correct  d imensions.  The top cours e at  s i l ls ,  roof 
levels ,  etc .  s hal l  be ma de truly horizontal  a nd to c orrect  heights  a nd di mensions.  
Al l  wal ls  wherever  they  meet  or  inters ec t  shal l  be bonded or t ied s ec urel y in 
approved ma nner.  Where two wal ls  meet  or  inters ect ,  the c ours es  in  the two wal ls  
shal l  be,  as  fa r as  pos sibl e,  la id  up a t  the s ame time with  a  hue masonry  bond 
between a t  l eas t  50percent  of  the units  a t  the inters ect ion.  Where the two wal ls  
cannot be la id s imul ta neously ,  toothing or pockets  with 200mm ma ximum vert ical  
spacing  shal l  be  l ef t  in  the f irst  wal l  la id.  The c orres ponding  cours e of  the s econd 
wal l  shal l  be  buil t  into  thes e toothing or pock ets  as  the cas e may be.  The 
inters ect ion of  hol l ow block wal l  a nd brick  wal l  shal l  a ls o be bonded as  desc ribed 
above.  Us e templa tes  for  forming Door and Window openings where not  buil t  in.  
Proper hal f - l ength  cl os ers  shal l  be ca s t  a nd not c ut  from ful l - l ength  blocks.   

3 .11  Jo ints  

The joints  s hal l  be  ful l  of  morta r .  The fac e joints  s hal l  be  rak ed to a  minimum depth 
of  8mm by a  rak ing tool  during the progress  of  the work  when the mortar  st i l l  green 
so as  to provide k ey for  the plaster to  be done.  The fac e of  the wal l  sha l l  be  c l ea ned 
daily  a nd morta r droppings  removed.  

3 .12  Curing  

Al l  brick  work  when l aid  shal l  be  init ia l ly  protec ted aga inst  hot  s un a nd drying 
winds,  i f  nec essa ry  by c overing  with  wet  sacking  or  s imila r  other  a bs orbent 
material .  The brick work s hal l  be k ept wet  for  a  period of  a t  l eas t  14days  af ter 
laying .  A t  no  t ime shal l  the morta r be al l owed to  dry .  A  check l is t  for  dail y  curing 
of  the required a reas  s hal l  be  ma inta ined.  

3 .13  Scaf fol ding  

Unl ess  otherwis e instructed by  the /  Enginee r- in-c ha rge,  doubl e  sca ffolding  ha ving 
two s ets  of  vertical  metal  s upports  shal l  be  provided for al l  building  ha ving two 
sets  of  vertical  metal  s upports  shal l  be  provided for  al l  buil ding  work .  The supports 
shal l  be s ound,  s trong a nd t ied together  with hor izontal  piec es over which 
scaffolding  pla nks shal l  be f ixed .  

OR  

This  ma y be doubl e  or  s ingl e  as  wa rranted by  the work ing  c onditions.  Sca ffol ding 
shal l  be tubula r steel  s ec tions.  Al l  sca ffolding  shal l  be buil t  o f  a dequa te s trength to 
support  a l l  conc eiva bl e  l oa ds l ik ely  to c ome on them.  L og  hol es  s hal l  be c l os ed 
neatl y  by  brick  to  matc h the fac e work  and holes  behind shal l  be  c l osed nea tly  by 
f i l l ing  sol idl y with  1:4 :8 c ement  c oncrete.   
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The Contra ctor  shal l  be res ponsibl e for  providing  a nd ma inta in suf f ic ien tly  strong 
metal  sca ffolding  s o  a s  to  withs ta nd al l  loa ds  l ik ely  to  c ome upon i t .  Wooden 
scaffolding  shal l  not  be permitted.  

3 .14  Tol era nc e  

The ma ximum permissibl e  tol era nc e in  masonry  shal l  be  as  fol lows:   

a .  Varia tion from spec if ied th ick ness  of  head a nd bed joints   ±  3mm   

b.   Va riat ion in  vertical  joint  a l ignment   

  In  a ny  3 .05m of  height  ± 6mm  

  Maximum for entire  height  ± 13mm  

c .  Varia tion in  l evel  of  bed jo int   

  In  a ny  3 .05m of  height  ± 6mm  

  Maximum for entire  l ength  ± 13mm  

d.  Varia tion from spec if ied th ick ness  of  wal ls     ±  6mm  

e.  Varia tion in  vertical  a l ignment  of  wal ls   

  In  a ny  3 .05m of  height  ± 6mm  

  Maximum per  f loor  ± 13mm  

  Maximum for total  height  ± 25mm  

f .  Varia tion in  horizontal  a l ignment of  wal ls   

  In  a ny  3 .05m of  l ength  ± 6mm  

  Maximum for enti re  l ength  ± 13mm  

3.15  Protect ion  

Mainta in  protec tion against  entry  of  moisture into  block  work  when s tored a nd 
whenever  work  is  interrupted.  E xpos ed l edges are to be protec ted .  External  c orners 
mus t be protected whic h may be da maged by  c onstruc tion a ct ivi t ies .   

3 .16  Clea ning  and Pointing  

Smooth  f inis hed bl ock work  to be c lea ned by  mea ns of  sc ra pes or s toning.  Acids  
shoul d not be us ed for c l ea ning.  A ny l oos e or  open joints  a re to  be pointed as  
required.   R epla c e f inis hes  a nd materials  tha t  cannot  be sa tisfac toril y  c l ea ned.  

 

Weber Blokset for constrcuction of cement block Masonry works 

PRODUCT DESCRIPTION; 

Weber blokset is a ready to mix , self curing cementatious mortar for mounting and bonding aerated 
autoclaved concrete , hollow blocks and bricks . Weber blokset is made from cement , graded sand 
and polymeric additives which helps in providing mechanical bond as well as excellent adhesion 
between the blocks . 

 

KEY FEATURES;  

1) Ready to use -- Just add water. 

2) Provides Excellent Adhesion betwen blocks - blocks & Block to other porous cementatious surface. 

3) Reduces the time required for mounting the blocks. 

4) Larger quantity of material can be mixed at a time due to its longer pot life. 
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5) It is a self curing hence no post curing is required for mounting the blocks. 

RECOMMENDATION;  

1) It is recommended for fixing all type of Autoclave Aerated Concrete (AAC) blocks & Reinforced 
concrete hollow blocks & bricks . 

 
 

TECHNICAL PARAMETERS;  

Appearance Grey power 

Bulk Density 1.45 - 1.55 g/cc 

Pot Life 10 -15 minutes 

Tensile Adhesion strength @ 28 days Initial > 0.5 Mpa , After immersion > 
0.5Mpa 

Compressive strength @ 28 days >12Mpa 

 

DIRECTION FOR USE; 

SURFACE PREPARATION .  

1) Pre wet the blocks to be used for mixing . 

2) The surfaces for mounting must be thoroughly cleaned of all laitance , loose materials , oil greases 
etc. 

3) Ensure that surface is flat , structurally sound & free from any other contamination which would 
reduce the bond strength. 

4) The surface should be free from voids , holes and cracks. 

MIXING .  

1) Gradually add 3 parts of power to 1 part of water (by volume) and mix it to smooth , workable paste 
. 

2) Do not attempt to extend the pot life by adding more water to mix. 

3) After mixing allow the paste to stand for 2 - 3 minutes for it to mature.. 

APPLICATION METHODOLOGY .  

1) Apply weber blokset uniformly . 

2) After first unit is placed apply weber blokset on both side of the surface with uniform thickness 
and continue the mounting by checking line and level. 

3) Firmly press the block into weber blokset to ensure good initial bonding. 

4) Clean the excess materials if any . 

 

4.  BRICK WO RK  

1.1     G eneral   

a .  This  s ect ion covers the requirements  for  brick  work in wal ls  a nd part it ions .  

b.  IS:  2212 “C ode of  Pra ctic e  for B rick work ” s hal l  apply  in so  fa r  as  it  i s  appl ica ble .  The 
provis ions of  the fol l owing India n Sta nda rd Speci f ica tions s hal l  form a pa rt  of  th is 
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speci f icat ion to the extent they  have been referred to  or  appl ica bl e with th is 
speci f icat ion.  

IS:  8041 & 
12600  

Spec if ica tion for  ordina ry,  rapid ha rdening  low heat  
portland c ement.   

IS:  1077  Spec if ica tion for  common burnt c la y Buil ding  Bricks .   

IS:  3466  Spec if ica tion for  masonry  c ement.   

IS:  2250  Code of  prac tic e for  preparat ion a nd us e of  M asonry Mortars .   

1 .2      B rick s  

Bricks s hal l  be f i rst  c la ss  s emi wire c ut  bricks  with  a  c rus hing  strength of  not  l ess  
tha n 35k g/s qc m ( unl es s  otherwis e s peci f ied)  uniform in  col or  a nd s ize a nd shal l  
general ly  conform to  IS :1077.  B rick s  shal l  be  free from c racks,  chips ,  f laws,  s tones 
or  lumps  of  a ny k ind .  They  shal l  be sound,  hard and homogenous in texture.  They 
shal l  be of  uni form s ha pe a nd col or a nd shal l  g ive a  r inging sound when  s truck  with 
a  mal l et .  When s oak ed in  water  for  24  hours ,  the brick s  shal l  not  a bs orb water  more 
tha n 20% of  its  weight  when dry .  B ricks  s hal l  be  soak ed in  water  for at  l eas t  6  hours 
before us e.  B rok en bric ks shal l  not  be us ed except  in c los ures .  The nomin al  s ize of  
the brick  shal l  be 230x115x70mm ( nominal)  unl ess  otherwis e s pec if ied.  

1 .3     Test ing  

Sampl es  of  B ricks tak en a t  ra ndom from s tack s/ truc ks by  the Projec t  Ma nager s hal l  
be got  tested for  s trength ,  wa ter a bsorpt ion,  etc .  at  c ontractor ’s  expens e.  

1 .4     Sampl es  

Sampl es  of  eac h type of  brick  tak en a t  ra ndom from the l oad shal l  be depos ited with 
the /  Engineer- in-c ha rge for  his  a pproval  before being  us ed in  the work.  All  
subs equent  del iveries  shal l  be  up to the sta ndard of  sa mpl e a pproved.  

1 .5     Soak ing  of  B rick s  

Al l  bricks s hal l  be thoroughly s oak ed in  c l ean wa ter  immediately  before us e .  They  
shal l  be  plac ed in  s pec ial ly  prepared va ts ,  tubs or  ta nks  for  not  l es s  than one hour.   
The Superintendent  ma y amend this  t ime af ter tr ials  a t  s ite .  A fter  they  have been 
soak ed,  the bricks  s hal l  be k ept on wooden pla nks  or  brick  pla t forms to  avoid ea rth 
being smea red on them.  

Note 1:  The period of  soaking may be eas ily  found at  s ite  by  a  f iel d  tes t  in  which 
the bricks a re soak ed in  water for  dif ferent  periods  a nd then brok en to  f ind  the 
extent of  wa ter penetra tion.  The l east  period that  c orresponds  to c ompl ete  soak ing 
wil l  be  the one to  be al lowed for in the cons truction work.  

Note 2:  I f  the bricks  a re  s oak ed for  the required t ime in  wa ter  tha t  is  frequently 
changed,  the s olubl e  salts  in the bricks  wil l  be  l eached out a nd s ubs equent 
eff l oresc enc e wil l  be  reduc ed.  

1 .6     M orta r  M ixing  

Morta r  shal l  be  of  the mix  as  indica ted .  The mixes  s peci f ied  a re by volume mix 
proportions  of  c ement  morta r  spec i f ied  a re  in  the proportions  of  c ement  to  dry 
sand.  M ixing  of  morta r  shal l  be  done in  a  mec hanical  mixer .  Ha nd mixing  s hal l  be  
resorted to  only  when speci f ical ly  permitted  by  the /  E ngineer - in- charge.  Ha nd 
mixing s houl d be ca rried out  over a  GI  sheet .  C ement a nd sa nd shal l  be  mixed dry 
thoroughly  a nd then water  shal l  be  added gra dual ly .  Wet  mixing  s hal l  be  c ont inued 
t i l l  morta r  of  the c onsistency  of  a  st i f f  paste  and uni form c olor  is  obtained.  Only 
the qua nt ity  of  morta r  which  ca n be us ed within th irty  minutes of  i ts  mixing  shal l  
be  prepa red at  a  t ime.  

Morta r  shal l  be  us ed as  s oon as  poss ibl e  af ter mixing and before it  ha s  begun to s et  
and in a ny cas e within thirty minutes  af ter the wa ter is  added to the dry mixture.  
Morta r  l eft  unus ed for  more tha n thirty  minutes  a fter  mixing  shal l  be  rejec ted and 
removed from the si te of  work  immediately .  
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1.7     Laying  

I f  bricks/  block s a re  of  s ize such  that  the width of  the hea der cours e does  not come 
equal  to the width  of  the stretcher c ours e ,  the di f ferenc e shal l  be  made up during 
construc tion of  brick  work  its e l f  by  the sa me mortar  a s  us ed for  c onstruc tion of  
masonry  to  provide a  plane vert ical  surfac e .  The s urfac e shoul d als o  be sca ri f ied  to 
rec eive plas ter .  

Al l  junct ions  of  wal ls  a nd c ross  wal ls  shal l  be  careful ly  bonded into  the main wal ls .  
The ra te of  lay ing  mas onry wil l  be up to a  height of  100c m per day  i f  c ement morta r 
is  us ed .  G reater  heights  may be buil t  only  i f  permitted by the a rchitects .  

Whil e  us ing  ol d s ize  brick s (F PS conventiona l  bricks)  top c ours es  of  a l l  pl inths ,  
pa rapets ,  steps a nd top of  wal ls  below roof  s lab or f loor s la b s hal l  be  laid with 
brick s  on edge,  appl ica bl e  in  ca s e of  tra ditional  brick s  unl ess  directed otherwis e .  
Care shal l  be  tak en that  the bricks forming top c ours es  and ends of  wal l  a re 
properly k eyed into posit ion.  

Bricks shal l  be la id with frog up.  However,  when the top c ours e is  expos ed,  bricks 
shal l  be la id  with frog down;  care shal l  be tak en to  f i l l  the frogs with  morta r before 
embedding the bricks  in  posi t ion.  

 

Al l  quoins  shal l  be  a cc ura tely  c onstructed a nd the height  of  c ours e s  c heck ed with 
storey  rods  as  the work proc eeds.  Acute  a nd obtus e quoins  s hal l  be  bonded,  where 
pract ica bl e,  in  the sa me way as  s qua re quoins ;  obtus e quoins  s hal l  be  formed with 
squint  showing a  three qua rter  brick  on one fa ce a nd qua rter  brick  on the othe r .  

During  rains ,  the work shal l  be c areful ly  covered to prevent mortar from being 
washed a way,  should  any  morta r  or  c ement  be washed a way,  the work  s hal l  be 
removed and rebuil t  at  the c ontrac tor ’s  expense.  

 

1 .8     B ond 

Al l  brick work s hal l  be buil t  in E ngl is h B ond,  unl ess  otherwis e indicated.  Half  brick  
wal ls  shal l  be  buil t  in  stretcher  bond.  Hea der  bond shal l  be  us ed for  wal ls  curved 
on plan for better al ignment.  Hea der bond shal l  a lso  be us ed in founda tion foot ings ,  
stretchers  ma y be us ed when the thicknes s o f  wal l  renders us e of  headers 
impract ica bl e.  Where the thick ness  of  footings is  uniform for a  number of  c ours es ,  
the top c ours e of  the foot ings  shal l  be  of  headers .  

 

Half  or  cut  bricks  shal l  not  be us ed exc ept  where nec essary  to c ompl ete the bond.  

Overla p in  stretcher  bond is  us ual ly  hal f  brick  and is  obtained by  commencing  eac h 
alterna te  cours e with a  hal f  brick .  The overlap in  hea der  bond which  is  us ual ly  hal f  
the width  of  the brick  is  obtained by  introducing  a  three qua rter  brick  in  each 
alterna te c ours e  at  quoins .  In general ,  the c ross  joints  in a ny  cours e of  brick work 
shal l  not  be nea rer tha n a  qua rter of  brick  l ength  from thos e in the c ours e bel ow or 
above i t .  

 

1 .9     Joints  

Jo ints  s hal l  not  exc eed 10mm in  thick nes s .  Al l  joints  shal l  be  s truck  f lush with t he 
fac e when facing,  for  a l l  the wal ls  requir ing  plastered f inish .  Joints  of  brick work 
shown to  be expos ed in the dra wings shal l  be  rak ed out not  l ess  than 10mm deep 
when the morta r is  green to rec eive subs equent  point ing  trea tment.  

1 .10     Half  B ric k Walls  

a .  Half  brick  wal ls  shal l  be  c onstruc ted wherever  shown in  the dra wing .  Thes e shal l  
be al l  o f  s tretc hers  onl y a nd half  bricks  shal l  not  be us ed.  The mortar to  be used 
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shal l  be c ement sa nd morta r 1 :6 a nd as  per s pec if icat ion mentioned elsewhere.  The 
work  shal l  be  ca rried  out  as  per  as  IS :  2212.   

b .  Reinforc ement  cons ist ing  of  2  bars  of  s peci f ied diameter shal l  be provided af ter  
every  fourth c ours e ,  the MS ba rs  s hal l  be wel l  anchored at  the ends  of  the pa rti t ion.  
Thes e ba rs  shal l  be  ful l y  embedded in morta r  and ove rla ps  i f  any  sha l l  be  minimum 
300mm a nd s hal l  c onform to  s peci f ica tions mentioned under  `Steel  R einforc ement' .   

c .  Whenever  the height  of  the wal ls  is  more than 2.0m and R CC ba nd s ha l l  be  provided 
i f  so instructed by  the ,  at  the ra te of  one ba nd for  every 1. 5m height .  Care s hal l  be 
tak en to  see tha t  the wal l  is  not  dis turbed t i l l  i t  is  ful ly  s et .  Al l  sca ffolding , 
shuttering a nd formwork  for R CC  work  connected to  the newly  buil t  wal l  s hal l  be 
construc ted with  utmos t  ca re.  So  tha t  the s ta bil ity  of  the wal l  is  f ul l y  s ecured.  Whil e 
making  the shuttering  for  the RC C  band,  na i l ing  plank s  to  the wal l  s hal l  not  be 
permitted .  Whil e  curing,  the wa ter  is  to  be sprinkl ed by  a  hos e to  the wal l  a nd not 
by  throwing and s plashing  a cross  the wal l .  

 

PLW  PLAS TERING AND O THER WALL  F INIS HES  

                 

1.   SCOPE  

The c ontractor  shal l  furnish  al l  materials ,  l abour,  sca ffol ding  equipments ,  tool s,  
pla nt  a nd inc identals  nec essa ry  a nd required for  the c ompl et ion of  a l l  plas ter a nd 
wal l  f inishes ,  subject  to a pproval  by  .  

 

2.   CODES  AND S TANDARDS  

IS:  8112,  12269  Spec if ica tion for  c ement  

IS:  383  Spec if ica tion for  coa rs e a nd f ine a ggregates  

IS:  412 Spec if ica tion for  expa nded metal  sheet  for  general  purpos es  

IS:  1542  Spec if ica tion for  sa nd for  plaster  

IS:  1661  Code of  prac tic e for  a ppl ica tion of  c ement  pla ster  f inishes  

IS:  2645  Spec if ica tions for  integral  c ement wa terproofing  c ompounds  

 

3.  GENERAL  

Plaster a s  herein  s peci f ied shal l  be a ppl ied  to al l  internal  a nd external  surfac es 
where cal led for .  a nd schedul e  of  f inishes .  A reas cal led for  on dra wings s hal l  be 
considered to  apply  to a ppropriate a djoining  area s whether shown on same 
dra wings  or  not  a n d whether  indica ted or  not .  

Al l  pla ster work a nd other  wal l  f inishes  shal l  be  exec uted by  sk il l ed  work men in a  
work ma n l ik e ma nner and shal l  be of  bes t  work ma nship a nd in  s tr ict  acc orda nc e 
with  the dimens ions  on dra wings  subject  to  the approval  of  the .  

 

4.  PLAS TER WO RK  

The prima ry requirement  of  plaster work shal l  be to provide absol utely wa ter t ight  
enclosure,  dens e,  smooth a nd ha rd a nd devoid of  a ny c racks on the interior a nd/ or 
exterior.  Al l  tha t  is  necessa ry  steps  to  be ta ken to  ensure tha t  th is  obje c tive  is  
achieved.  Al l  plastering shal l  be  f inished to  true pla ne,  without a ny  imperfect ions 
and shal l  be  s qua re with a djoining work a nd form proper  foundat ion for f inishing 
materials  s uch  as  pa int ,  etc .  
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Masonry  a nd conc rete  s urfac es  which  cal l  for  a ppl ica t ions  of  plas ter  s hal l  be  c l ea n, 
free from eff l oresc enc e,  damp a nd suf f ic ientl y  rough a nd k eyed to  ensure proper 
bond,  s ubjec t  to  the approval  of  the .  

Wherever  direc ted by  the ,  a l l  joints  between c onc rete  fra mes  a nd mas onry in  f i l l ing 
shal l  be  express ed by a  groove c ut  in  the pla ster .  The sa id groove s hal l  c oinc ide 
with  the joints  beneath as  direc ted.   Where grooves a re not  cal l ed for,  the joints  
between c onc rete  members a nd mas onry  in  f i l l ing s hal l  be  c overed by s pec if ied 
gauge galva nis ed chicken mes h st rips  as  cal l ed  for on dra wings/  written 
ins truc tions  whic h s hal l  be in posi t ion before plastering.  

 

5.  CHAS ING  AND BREAK AGE  

All  chas ing ,  ins tal lat ions  of  conduits ,  ins erts  boxes ,  etc . ,  shal l  be compl eted before 
any plas tering  or other  wal l  f inish is  c ommen c ed on a  surfac e.  N o cha sing or cutt ing 
of  plaster  or  other  f inish on a  s urfac e shal l  be  permitted.  Brok en corners shal l  be  
cut  back  not  l ess  than 150mm on both  sides  a nd pa tched with  c ement  mortar  plas ter 
or  plaster  of  pa ris  as  directed by  .  

 

6.  SAMPL ES  

Sampl es  of  eac h  type of  plas ter  a nd other  wal l  f inis h  shal l  be  prepared wel l  in 
adva nc e of  underta king  the work  for  a pproval  by  the .  

 

7.  PREPARATIO N OF  S URFAC ES  

The materials  us ed for  plas tering  s hal l  be  proport ioned by  volume by  mea ns  of  
gauge boxes .  The jo ints  in  al l  wal ls ,  both existing a nd freshly  buil t  shal l  be  rak ed 
to  a  depth  of  15mm,  brush cl ea ned with wire brushes,  dus ted a nd thoroughly  wetted 
before sta rting  plastering work.  Conc rete s urfac es  to rec eive pla ster  s hal l  be  
roughened by  hack ing  over t he ent ire s urfac e so  that  the skin  of  the c oncrete  is  
compl etel y removed as  approved by  the ,  to  ensure proper  k ey  for  the plas ter.  

 

8.  PLAS TER TO WALLS  

Plaster  to internal  fac es of  wal ls  shal l  be as  s pec if ied  compris ing of  one pa rt  c ement 
and s ix  pa rts  of  c l ea n f ine sa nd.  The external  surfac es  of  external  wal l  shal l  have 
plaster of  minimum 10mm thick ness comprising  of  one pa rt  of  c ement  a nd 4 pa rts  
of  c l ea n f ine sa nd.   

 

9.  MO RTAR MIXING  

Morta rs  shal l  be  of  the mix a s  indicated.  The mixes spec if ied  a re  by  volume mix 
proportions of  c ement  morta rs  spec if ied  a re in  the proportions of  c ement to dry 
sand.  M ixing  of  morta r  shal l  be  done in  a  mec hanical  mixer .  Ha n d mixing  s hal l  be  
resorted to  only  when speci f ical ly  permitted  by  the /  E ngineer - in- charge.  Ha nd 
mixing  should  be ca rried out  in  metal  trays .  Cement  a nd sa nd s hal l  be  mixed dry  
thoroughly  a nd then water  shal l  be  added gra dual ly .  Wet  mixing  s hal l  be  c ont inu ed 
t i l l  morta r of  the cons istency of  a  s t i f f  pas te and uni form c olour is  obta ined.  Onl y 
the qua nt ity  of  morta r  which  ca n be us ed within th irty  minutes of  i ts  mixing  shal l  
be  prepa red a t  a  t ime.  Morta r  shal l  be  us ed before i t  has  begun to  s et  a nd in  a ny 
case within th irty  minutes  af ter  the wa ter  is  added to the dry  mixture.  M orta r  l ef t  
unus ed for more tha n thirty  minutes a fter  mixing  shal l  be  rejec ted and removed 
from the si te  of  work immedia tely .  
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Cement  morta r  shal l  be  of  proportion spec if ied for  each  type of  work  .Proportions 
are  speci f ied a s  1:2,  1 :3,  1:4,  1:5 ,  etc ,  the f irs t  f igure being vol ume of  c ement  a nd 
sec ond the vol ume of  s and res pect ively .   

 

10.  APPLIC ATIO NS  

Plaster  a ppl icat ion shal l  be c ommenc ed only a fter  the prepa ra tory work is  
approved by  the /  E ngineer- in-cha rge.  C orrect  th ick ness  of  pla ster  shal l  be 
obta ined by  laying plas ter  sc reeds (gauges)  a t  intervals  of  1 .5m as  directed.  

Morta r  shal l  be  f irmly  appl ied ,  wel l  press ed into  the jo ints ,  rubbed and f inished as  
approved by the  to give a  smooth  a nd even surfac e .  

 

11.  CURING  

Each coa t  shal l  be k ept  da mp continuousl y for  at  l eas t  two days .  Moistening  s hal l  
commenc e as  s oon as  the pla ster  has  hardened s uf f ic ientl y .  The water  s hal l  be 
appl ied  prefera bly  by  using  a  f ine fog spray .  Soak ing  of  wal l  sha l l  be  avoided a nd 
onl y as  much water  as  c an be readily  absorbed shal l  be us ed.  Exc es sive eva porat ion 
on the sunny or  windward s ites  of  buildings  in  hot  dry  wea ther shal l  be prevented 
by  hanging  ma ts  or  gunny ba gs  on the outs ide of  the pla ster  a nd k eeping  t hem wet.  

After  the compl etion of  f inis hing  c oat ,  the plas ter  s hal l  be  k ept  wet  for  at  l east  ten 
to  fourteen days  a nd shal l  be  protec ted during  that  period from extremes  of  
temperature a nd wea ther.  

 

12.  WORK MANSHIP  

Morta r  mixing  s hal l  be  done by  mec ha nical  means.  Each  morta r  ba tch  shal l  be 
within hal f  a n  hour.  Surfac es to  be plas tered must be c l ea n a nd free from dust ,  l oos e 
material ,  oi l  greas e,  morta r  droppings ,  st ick ing  of  foreign ma tter ,  trac es  of  a l ga e,  
etc .  I t  is  very  importa nt  to  ensure that  there s hou ld  not  be a ny  cha nc e of  plas ter  
getting  de- bonded due to  ma terial  ha rmful  to  bonding.  

Raking  out  joints  s hould be carried  out  along with  ma sonry  but  it  should be check ed 
thoroughly  s o a s  to  rec eive good k ey.  

Walls  (c onc rete ,  brick  or  s tone)  should  be s uff i c iently  da mp prior  to  plas tering.  
Wa ter  from plas tering morta r mus t not  be a bsorbed by  masonry  under  a ny 
condit ion.  

Any  unavoida bl e projection in  mas onry a nd concrete s urfac es  shal l  be  chis el ed 
back .  Ca re shal l  be  tak en tha t  surrounding  surfac es  are  not  da ma ged a nd 
reinforc ements  not  expos ed.  

Al l  angl es  a nd a ris es  mus t be f inished s traight ,  f ine a nd s harp.  Thickness of  one 
coat  shoul d  not be more tha n 15mm or  l ess  tha n 8mm for  s ingl e c oat  of  f inis hed 
plaster .  

Method of  a ppl ica tion is  importa nt  and i t  i s  rec ommended to  da sh  the mix  on the 
surfac e ra ther  tha n s tick  with  a  trowel .  This  enha nc es  the a dhes ion.  

The plas ter  shal l  be  f inis hed smooth  with  th is  layer.  The plas ter  s urfac e shal l  be 
combed with wire brus hes .  

Scaf fol ding  shoul d be r igid  al lowing free a nd s afe movement  on the pl atform a nd it  
shoul d  be a t  suff ic ient  dis ta nc e or height from the work ing  a reas .   

As  a  safety  mea sure sc affolding  with ra i l ing g ives  protec tion a nd more c onf idenc e 
to  work ers  a nd inc reas es  qual ity  of  work .  

Plastering of  ent ire or  uno bstructed a reas  sha l l  be  done a t  one s tretc h.  On occas ions 
when as  a  resul t  o f  the extent  of  the a rea being too la rge,  or  a ny  other reas on,  the 
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work  is  to  be l ef t  over  for  c ompl et ion on the next  morning,  the work to  be ca rried 
out  in  such a  ma nner a s  to ha ve no  ma rks  l ef t  on the f inished work  a nd jo ints  are 
to  be rubbed with  c arborundum stone to  give a n even surfac e without any 
impression.  

Plastered s urfac e shal l  be  cured for  14 days  by wet c uring .  During this  period ,  
plaster  shal l  be  protec ted from exposur e to  extreme tempera ture a nd weather .  

Plaster shal l  be l ined a nd l evel ed  with al uminum hol l ow s ec tions,  2  -  3m l ong .  There 
shal l  not  be more tha n 2mm di f ferenc e in l evel  when check ed with a  3m stra ight  
edge.  Finishing of  pla ster may be ca rried  out with  woo den or metal  f l oats .  Thick ness 
shal l  be  as  spec i f ied in BOQ and Spec if icat ions .  

Al l  works  shal l  be  exec uted as  per  M ethod Sta tement a pproved by  the .  

The i tems  rela ting  to  plastering  in  the B il l  of  Qua nti t ies  a ppl y  to  al l  pos it ions ,  
locat ions  a nd al l  the di fferent  kinds of  s urfac es of  which  the work is  to be exec uted 
on al l  f l oors  a nd heights .  The C ontrac tor  is  to  incl ude for  small  or  sc attered work ,  
di ff icul t  port ions  a nd the need for doubl e sca f fol ding for execut ing  the work up to 
any  height .  

 

13.  CEIL ING  PL AS TER  

Plaster  to  c eil ings ,  s of f i ts  or f l ight  s la bs of  s tairs  a nd at  s imila r l oc ations,  where 
cal led for ,  s hal l  be  12mm thick  a nd c ompris e  of  one pa rt  c ement  a nd four  pa rts  of  
c lea n f ine sa nd.  

 

14.  CHICK EN MESH/ EXPANDED METAL  MES H TO WAL LS  

Galvanized chick en mesh or  expa nded metal  ( 24 gauge,  12mm size)  shal l  be  
provided a t  junct ions of  brick/ bl ock mas onry and c onc rete  members.  Such a reas 
to be plas tered a nd at  other  loca tions,  mes h to be 150mm on either s ides  of  the 
junct ion in  doubl e  fol d or  as  cal l e d  for,  properl y s tretc hed a nd na iled,  ensuring 
equal  thick nes s of  plas ter  on both  s ides  of  the mes h.  

 

15.  G YPROC  O NE CO AT PL ASTER F OR CEILING  (N1)  

General 

Gyproc One Coat is a vermiculite based gypsum plaster Vermiculite is natural mineral which expands 
with the application of heat. It is formed by hydration of certain basaltic minerals. 

Properties 

1) Compact Dry Bulk Density -- Max 770 kg/m3. 

2) Wet Bulk Density -- 1.60--1.70 gm/cm3. 

3) Initial Setting Time -- 15 to 20 Minutes , Hence wastages are less. 

4) Final Setting Time -- 20 to 25 Minutes. 

5) It gives a better coverage , Approx Coverage -- 68 Sq.Mtr /MT. 

6) Workability -- Easy. 

7) Compressive strength -- 6.5 N/mm2  to 7.5 N/mm2. 

8) It gives a hard & dense surface impact resistance . 

9) Finish -- Attractive Smooth surface with off white Color. 

10) It gives an off white coloured Finish Surface. 
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GYPROC ONE COAT ELITE PLASTER FOR WALLS. 

General 

Gyproc One Coat Elite is a gypsum plaster containing higher lightweight aggregates dosages. Those 
aggregates are naturally occurring, volcanic glass . It contains around 2 to 5 percent of water which 
makes it expand , when heated to a temperature sufficient to soften it. 

Properties 

1) Compact Dry Bulk Density -- Max 600 -- 670 kg/m3. 

2) Wet Bulk Density -- 1.40--1.60 gm/cm3. 

3) Initial Setting Time -- 20 to 25 Minutes , Hence wastages are less. 

4) Final Setting Time -- 25 to 30 Minutes. 

5) It gives a larger coverage than Vermiculite based Gypsun Plaster , Approx Coverage -- 89 -- 92 
Sq.Mtr /MT. 

6) Workability -- Very easy due to softness of aggregates used . 

7) Compressive strength -- 4.5 N/mm2  to 5.5 N/mm2. 

8) It gives a high early hard & dense surface impact resistance . 

9) Finish -- Attractive Marble like Smooth surface. 

10) It gives you an absolute white coloured Finish Surface. Whiteness more than Supreme. 

16.  SAND FAC ED PL AS TER (S PO NG E PL ASTER EXTERNAL )  

16.1  Base C oat   

The bas e c oat  s hal l  be  of  c ement  mortar  as  speci f ied  and shal l  ha ve a  minimum 
thick nes s as  s pec if ied .   

16.2  Final  C oat   

The f inishing c oat  shal l  be of  c ement mortar  1:4 and 6mm thick .  The morta r shal l  
conta in  sa nd with s l ightl y  la rger proportion of  c oa rs e material  and shal l  be 
approved by  the E mpl oyer/  .  A fter  a ppl icat ion,  the s urfac e s hal l  be  f inis hed with 
wooden f loa t  to  the c orrec t  pla ne.  Then it  s hal l  be  treated with  wetted sponge 
rubber  by  which  sa nd pa rt ic l es  sta nd out  a nd give a n even f inish  a s  a pproved by 
the .  A  sa mpl e over a  c onsidera bl e  a rea  shal l  be  f i rst  made in  c onsul tat ion with  the 
Employer/   a nd shal l  be got  a pproved before s ta rt ing the  work.  C uring s hal l  be 
perfec t  a nd to be c ontinued for  a t  l eas t  14 da ys.  

 

17.  ROUGH C AST PLAS TER  

17.1  General   

The s peci f ica tion for  sand fac ed plas ter  shal l  a ls o a pply  to  roughcast  plaster ,  
subjec t  to  the fol lowing:   

17.2  Base C oat   

The f irst  coa t  of  plaster s hal l  be  of  c ement  morta r  1:4 mixed a nd a pplied  according  
to  the rel eva nt provis ions of  IS:  1661.  The f inis hed thick nes s s hal l  be  12mm for 
brick  ma sonry .  The pla ster  shal l  be la id  by throwing the morta r  by using  a  s trong 
whipping ac tion a nd press ing to  form a  good bond.  The surfac e shal l  be roughened.  

17.3  Second Coa t  

The s ec ond coat  shal l  be  the rough cas t  mixture cons is ting  of  a ggrega te,  which  ma y 
vary  in  s ize  from 5mm to  8mm a nd ma y cons ist  of  s pecial l y  gra ded mixture mixed 
with  f ine sa nd a nd c ement .  The proportion of  cement  to  sa nd to  aggregate  shal l  be 
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1:1:3.  I t  shal l  be  f l ung  upon the f irs t  coat  with la rge trowels  to  form a  protec tive 
over c oat .  The s econd coat  must  be a ppl ied  whil e the f irs t  c oat  is  st i l l  soft  and 
plast ic .  The work shal l  general ly  c onform to requirements  IS:  1661.  The th ick ness 
of  the c oa t  s hal l  b e  a bout  12mm.   

Morta r  shoul d  be mac hine mixed at  a  c entra l ized l ocat ion for  supply to  va rious 
plastering  loca tions.   

A  Typical  cha rt  with  Water/  C ement  ( W/  C)  ra tios  for  va rious  morta r  mixes  is  g iven 
below:  

 Nominal  M ix     W/  C  rat io  ( by  weight)   

   C ement/  FA     for  minimum cons istency  

  1:1      0 .25  

  1:1 .5      0 .28  

  1:2      0 .30  

  1:25      0 .35  

  1:3      0 .40  

  1:4      0 .53  

17.4  Rough Plas ter for  Da do  

  Rough Plas ter for  da do work is  done exactl y  as  per  the f irs t  
coat  of  rough cas t  plas ter  s peci f ica tion c it ed above.  Ins tead of  s ec ond c oat ,  dado 
t i l es  a re f ixed over  rough plas ter f i rs t  coa t .  

 

18.  WATER PROOF ING PL ASTER  

Integral  water  proof ing  c ompound s hal l  be  mixed with  c ement  in  the proportion as  
speci f ied by  the ma nufac turer.  Ca re shal l  be tak en to ensure water  proofing 
material  gets  wel l  a nd integral ly  mixed with c ement  a nd does not  run out  s epa ratel y 
when water  is  a dded.  

 

19.  REPAIRS  TO PL ASTERED S URFACES  

19.1  Cutting  

The morta r  of  the pa tch  where the exis ting plas ter  ha s c rack ed,  c rumbl ed or sounds 
hol lo w when gently  ta pped on the surfa c e,  s ha l l  be  removed.  The pa tc h shal l  be  cut 
out ,  to  a  s qua re or rec tangula r sha pe a t  the posit ion ma rk ed on the wal l .  The edges 
shal l  be  under-c ut  s l ightly  to  provide a  dovetailed  k ey  for the patc h plaster .  

19.2  Prepa ra tion of  Surfac e  

The mas onry  joints  tha t  become expos ed af ter  removal  of  the ol d  plaster  shal l  be 
rak ed out  to  a  minimum depth  of  12mm in  the cas e of  brick  work  a nd 15mm in  the 
case of  s tone work .  The rak ing  shal l  be  ca rried  out uni formly with a  raking tool  an d 
loos e morta r dus ted of f .  The surfac e s hal l  then be thoroughly was hed with  wa ter 
and k ept  wet  before pl astering  is  c ommenc ed.  

Conc rete  s urfac es  s hal l  be  thoroughly  scrubbed with  wire  brus hes  af ter  the pla ster 
had been cut  out .  The c onc rete  surfac e shal l  b e  pock  ma rk ed with  a  pointed tool ,  a t  
spacing of  a bout 50mm, the pocks ma de being  not l ess  tha n 3mm deep to ens ure a  
proper k ey for  the plas ter .  The mortar  s hal l  be  washed of f  and the s urfac e c leaned 
of  a l l  o i l ,  greas e,  etc . ,  a nd wel l  wetted before the pla ster  is  a ppl ied.  

19.3  Applica tion of  Plaster  

The morta r  of  the s pec if ied  mix  s hal l  be  us ed.  The method of  appl ic ation shal l  be 
the sa me as  desc ribed for  s ingl e  c oat  plas ter  work .  The surfac e shal l  be  f inished 
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even a nd f l ush  with the old  surrounding  plas ter .  Al l  rounding nec ess ary at  junct ions 
of  wal ls  c ei l ings ,  etc . ,  s hal l  be  carried  out  ca reful ly  a nd neatl y .  

 

19.4  Protect ive M easures  

Doors ,  windows ,  f loors ,  ra i l ings ,  gri l l s ,  etc . ,  a nd s uch  other  pa rts  of  the buil ding 
shal l  be  properly  protected from being s plas hed upon.  Splashing  a nd drops  i f  any 
shal l  be  sc raped,  removed and the s urfac e c l eaned immedia tely .    

Shal l  k eep other  expos ed surfac es  c overed to  a void  depos it ion of  l oos e morta r  when 
the work is  progress ing.  

 

FLR FLOO RING ,  SKIRTING , DADO  AND CL ADDIN G WORKS  

 

1.  SCOPE AND GENERAL  INFO RMATIO N  

 1.1G eneral  

The c ontractor  shal l  furnis h  al l  ma terials ,  la bor  operat ions  including  f ix ing  devic es ,  
equipments  a nd inc identals  a nd everything nec essa ry  and required for  the 
compl et ion of  a l l  f l ooring  and paving works.  The contractor shal l  pave the a reas 
indica ted on the plans and schedul e  of  f inishes ,  the materials  therein  cal led for .  Al l  
f looring  shal l  be  la id to  the best  pract ic e k nown to  the tra de.  The f l ooring shal l  be 
la id  to  the levels  cal l ed for  exc ept  where slopes  a re  required a nd s lopes  s hal l  be 
uniform a nd a rranged to  drain  into  the indic ated outl ets .  Pa rtic ular  ca re shal l  be  
exerc is ed to  ensure tha t  a l l  f l ooring,  sk irting a nd dados shal l  be  perfectly  ma tched 
for  col our  a nd f inis h.  

 1.2The fol l owing B IS  C odes  shal l  a ppl y to th is  s ect ion:  

IS  code No.  Descrip tion  

777 -  1988  Spec if ica tion for  gla zed ea rthenware wal l  t i l es  

2508 -1984  Spec if ica tion for  low density  pol ythene f i l ms  

13711 -  1993  
Cera mic  t i l es  -  sampling a nd bas is  for 
accepta nc e  

13712 -  1993  
Cera mic  t i l es  -  Def ini t ions,  c lass if icat ions ,  
charac teris tic s  a nd ma rking  

2571 -  1970  
Code of  prac tic e for  lay ing  in  s i tu  c ement  
concrete  f l ooring  

4631 -  1986  
Code of  prac tic e for  lay ing  of  epoxy res in  f loor  
toppings  

5491 -  1969  
Code of  prac tic e for  lay ing  of  in s i tu  
gra nol i th ic  c onc rete  f l oor  topping  

13630 -  1993 al l  
pa rts  

Methods  of  test  for c eramic  t i l es  

8112 and 12269  
43 gra de a nd 53 gra de Ordinary  Portla nd 
Cement  

456- 2000  Plain  a nd reinforc ed c onc rete  c ode of  prac tic e  

383- 1970  
Coa rs e a nd f ine a ggregate from na tural  
sourc es  for c onc rete  

 1.3Sa mpl es  
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After  approval  by  ,  sa mpl es of  materials  a nd ea ch type of  f l oor f inish  a nd da do f inish 
with  s ize,  type,  etc ,  work  shal l  sta rt  a nd conform to  sa mpl es a pproved.  

 1.4Special ist  Work ers  

Work on vi tri f ied t i l es ,  c eramic t i l es ,  ma rble ,  gra nite a nd other f inishes shal l  be 
carried out  by  spec ial is t  workmen or  s pecial is t  f i rms  approved by  the .  

 1.5  Laying  to  Pa ttern  

Al l  f looring  s hal l  be  la id to  the pattern cal l ed  for  in  the dra wings  and as  ins truc ted 
by  the .  The pattern c ould  be in  the form of  di f ferently  a rra nged s hapes  of  sa me 
colour  s la b or  t i l e ,  s la bs \ t i l es  of  d if ferent  col ours  to pa rt icula r  pattern,  t i l es/  s la bs 
of  one material  with  ba nd of  d if ferent  material  a nd so  on.  Al l  i tems  wil l  be measured 
under the respec tive releva nt items  in  the schedul e .   

 1.6  Fix ing  with  Adhesive for Da doing   

Where cal l ed for  v itr i f ied t i l es ,  ma rbl e  a nd gra nite  s la bs  shal l  be  f ixed with 
appropriate  t i l e  adhesive ma nufac tured by  a pproved ma nufacturer .  The joints  shal l  
be  s eal ed,  pointed a nd f inished neat  with  joint  f i l l ers  or  other  approved equival ent .  

 1.7  Cement  M orta r  Mixing   

Bedding  morta r  or  sc reed shal l  c onsis t  of  c ement  a nd sa nd in  the proportion of  1:4 
(1 c ement a nd 4  sc reened sa nd)  to a  th ick ness of  a bout  20 to 30mm to ma tch the 
required l evel  and to make up the overal l  th ic kness  as  cal l ed  for.  

Morta rs  shal l  be  of  the mix a s  indicated.  The mixes spec if ied  a re  by  volume mix 
proportions of  c ement  morta rs  spec if ied  a re in  the proportions of  c ement to dry 
sand.  M ixing  of  morta r  shal l  be  done in  a  mec hanical  mixer .  Ha nd mixing  s hal l  be  
resorted to  only  when speci f ical ly  permitted  by  the /  E ngineer - in- charge.  Ha nd 
mixing s houl d be ca rried out  over a  GI  sheet .  C ement a nd sa nd shal l  be  mixed dry 
thoroughly  a nd then water  shal l  be  added gra dual ly .  Wet  mixing  s hal l  be  c ont inued 
t i l l  morta r of  th e cons istency of  a  s t i f f  pas te and uni form c olour is  obta ined.  Onl y 
the qua nt ity  of  morta r  which  ca n be us ed within th irty  minutes of  i ts  mixing  shal l  
be  prepa red at  a  t ime.  

Morta r  shal l  be  us ed as  s oon as  poss ibl e  af ter mixing and before it  ha s  begun to s et  
and in a ny cas e within thirty minutes  af ter the wa ter is  added to the dry mixture.  
Morta r  l eft  unus ed for  more tha n thirty  minutes  a fter  mixing  shal l  be  rejec ted and 
removed from the si te of  work  immediately .  

 1.8  Laying  B ed Mortar   

a.  The surfac e to  rec eiv e f looring  s hal l  be  c l ea n,  free from dirt  a nd free from foreign 
material .  

b.  Any undula tions or  morta r  rema ining on the f loor  shal l  be trimmed.  

c. Base c ours e shal l  be trimmed.  

d.  The bas e shal l  be c l ea ned a nd wa tered before laying  the f loor.  

e.  Provide a  la yer  of  mor tar to  the s peci f ied preparat ions  in  the cas e of  s labs ,  t i l es  to 
correc t  levels  and slopes  as  required.  

f .  Provide a  la yer  of  chemical  adhesive for f ix ing  c eramic t i l es  on to  the f l oor  s la b or 
wal ls  as  per  speci f ica tions to  c orrec t  height a nd l evels .  

g.  Work includes a t  a l l  depths a nd heights .  

h.  The f inis hed surfac e shal l  be k ept wet for  a  maximum period of  one week.  

 

2.  GRANOLITHIC  FLO ORING   

 2.1  General   
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This  s pec if icat ion rela tes  to the furnishing of  the c omponent  ma teria ls  tha t  are  to 
form the gra nol ith ic  topping ,  prepa ra tion of  the conc rete from thes e ma terials  a nd 
laying  the same in  the f inish  or  topping  over a n alrea dy  laid  bas e concrete .  

 2.2  Material s  

As the f l oor  topping  referred to in  th is  s pecif icat ion is  in  the form of  c ement 
concrete,  the ma terial s  a nd prepa rat ion of  the f loor  f inis h  shal l  be  as  la id  down 
under s pec if icat ion for concrete for  plain  and reinforc ed works.  The mix  shal l  be as  
speci f i ed  in  the sc hedule.  

 

 2.3  Construct ion details  

Before the opera tion of  la ying  the topping  is  sta rted,  the s urfac e of  bas e conc rete 
shal l  be  thoroughly  c l eaned of  a l l  dirt ,  loos e pa rt ic l es ,  rak e morta r  droppings  a nd 
laita nc e i f  a ny ,  by  sc rubbing  with  c oir  or  steel  wire  brus h.  Where the c oncrete  has  
hardened s o muc h tha t  roughening of  surfac e by wire brus h is  not  possibl e ,  the 
surfac e s hal l  be  roughened by  chipping  or  hac king  a t  c los e intervals .  Before la ying  
the topping,  the surfa c e shal l  be soak ed with  wa ter  a t  l eas t  for twelve hours a nd 
surplus  wa ter  shal l  be  removed by  mopping  immedia tely  before the topping  is  la id  
in  pos it ion.  

The operat ion of  la ying the topping s hal l  c ommenc e with  f ix ing  of  sc reed str ips  
over  the bas e c oncrete  div iding  into  s ui ta bl e  pa nel s  s o  as  to  reduce the risk  of  
crack ing.  S ize  of  pa nel  is  governed by the th ic kness  of  the f l oor  f inis h,  the type of  
construc tion (monol i thic  or  bonded c ons truct ion) ,  l ocal  c onditions  of  
temperatures ,  humidity a nd the s eas on in  which the f l oor  is  la id.  For f loor f inish 
laid in expos ed s ituat ions or  in  hot  a nd dry c l ima te,  the size of  the pa nels  s hal l  be 
small er as  compared to the f loor f inish la id  in  l ess  expos ed s i tuat ions or  in col d 
humid cl imates .  G enera l ly ,  no  dimension s hal l  exc eed 2m in  the cas e where the f l oor 
in  f inish  is  la id  s epara tely  on a  ha rdened ba se,  the l ength  of  the panel  shal l  not  
exc eed 1 .5 t imes  i ts  breadth .  The th ick ness  shal l  not  be l ess  tha n 40mm.  Side 
Formwork  for  pa nels  s hal l  be  only  s tructural  steel  s ect ions .  

The l imits  with  rega rd t o  the dimension of  pa nels  ( normally  7.5s qm)  shal l  a ls o 
appl y to  borders  a nd s kirting la id  around the f l oor.  The jo ints  in the f loor f inish 
shal l  extend through the borders  a nd sk irt ing.  I f  the sk irt ing  is  la id  monoli th ic  with 
the f l oorings  a  border  of  a bou t  300mm width  must  be provided al l  a round the f l oor .  
The width  of  border provided a round the f l oor when the skirting  is  not  monol ithic  
with  f l oor f inish  shal l  not  exc eed 450mm. Rows of  panel s  shal l  be s taggered to  a n 
extent of  a bout 300mm to  avoid the c orn ers  of  the a djac ent pa nels  meetings at  one 
point .   

The s creed s trips  s hal l  be  so  arra nged tha t  the jo ints ,  i f  a ny,  in the bas e c onc rete 
shal l  coincide with  the jo ints  in  the topping.  Before placing  the concrete  mix  for 
topping ,  nea t  c ement  s l urry  s hal l  be  thoroughl y a pplied  on to  the prepa red surfac e 
of  the bas e c onc rete.   

The topping  s hal l  be  la id  in  al ternate  pa nels ,  the intermedia te  pa nel s  being  f i l l ed 
in  a fter  two to  three da ys depending  upon the temperature a nd a tmos pheric 
condit ions .  L onger  intervals  shal l  a l ways  be preferred to  al l ow the concrete  topping 
in  the panel s  la id  f i rs t  to  c ompl ete  i ts  ini t ia l  shrinka ge a nd to  a t tain  suff ic ient 
strength to al l ow ta mping to  the topping  in the new pa nels  without  da ma ging  the 
edges  of  pa nels  la id  ea rl ier.   

The sc reed str ips  sha l l  be  removed a  few hours  af ter the conc rete ha s been 
deposited in the pa nels  a nd the edges  of  pa nels  s hal l  be exa mined for a ny 
honeyc ombing or undul ations,  which  i f  found,  s hal l  be  repa ired s traight a nd smooth 
by  c ement  morta r.  The sc reed strips  s hal l  then be c l ea ned a nd put  bac k agains t  the 
edges  of  pa nel ’s  deposit .  When the topping  is  to  be deposited  in  the al terna te  pa nels  
the sc reed s tr ips  s hal l  be  removed a nd the edges of  panel s  la id ea rl ier s hal l  be 
covered with  pa per s tr ips  a nd al ik e ,  la id  vert ical ly  a nd fol ded over the s urfac e of  
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pa nels  a lrea dy  la id ,  to prevent  the new topping  from s poil ing  the edges.  When the 
topping  is  being  conc reted in new pa nels ,  ca re s hal l  be tak en to  avoid da mages  to 
the pa nels  a l ready la id .   

The topping  la id  as  indicated a bove s hal l  be  thoroughly  ta mped,  struc k of f  l evel  a nd 
the s urfac e f loa ted with a  wooden f loa t .  The s urfac e shal l  be tes ted with a  stra ight 
edge a nd mas on' s  s pir it  level  or  any other  equipment a pproved as  equival ent  by the  
to  detect  a ny  inequal it ies  in the surfac e,  which ,  i f  a ny,  s hal l  be  ma de good 
immediatel y .   

After  topping is  thoroughly  ta mped,  vibro  f l oated a nd s truck off  level ,  etc . ,  as  
indica ted a bove i t  s hal l  be trowel  f inish .  Finishing  operat ions shal l  sta rt  s hortly  
after  the c ompac tion of  the topping  a nd s hal l  be sprea d over  the period of  one to 
s ix  hours  depending  upon the tempera ture and a tmos pheric  c ondit ion.  The surfa c e 
shal l  be f inished three t imes  with  trowel  a t  intervals  s o as  to  produce a  uni form 
and ha rd surfac e .   

The sat isfac tory resista nc e of  f l oor  to wea r depend la rgely  upon the ca re with  whic h 
f inishing  with  trowel  is  ca rried  out .  The object  of  trowel  f inish  is  to  produc e as  
hard a nd cl os e k nit  a  surfa c e as  poss ibl e.  The t ime interval  a l l owed between 
succ essive trowel  f inis hes  is  very  important .  Immediatel y  af ter  lay ing,  only  jus t  
suf f ic ient  us e of  trowel  shal l  be  done to  g ive a  surfac e.  E xc ess ive us e of  trowel  in 
the earl ier sta ges  shal l  be a voided,  as  this  tends to work a  layer  ric h  in  c ement  to 
the surfac e.  Some time  after  the f irst  c l os e a ny  pores  in  the s urfac e ,  a nd to  bring  to 
surfac e a nd sc ra p of f  a ny  exc ess  water in c onc rete  or la ita nc e ( i t  s hal l  not  be trowel 
back  into the topping) .  The f inal  trowel  f inish  on the surfac e s hal l  be done suc h a  
t ime a fter the f irst  trowel  f inished s urfac e is  re -trowelled to c l os e a ny  pores in the 
surfac e a nd to  bring  to surfac e a nd sc ra p off  any exc ess  wa ter  in  conc rete of  la i tanc e 
( it  shal l  not  be trowell ed back  into the topping) .  The f inal  trowel  f inis h s hal l  be 
done wel l  before t he conc rete has bec ome too hard but a t  s uch t ime that  
considerabl e  pressure is  required to  mak e any impress ion on the surfac e .  Trowel  
f inish of  r ich mix of  dry c ement  a nd f ine a ggrega te onto the surfac e s hal l  not  be 
permitted .  Ra mps  shal l  be given s errated  f inis h.  

2 .4  Curing  

Immediatel y  af ter  the f looring  surfac e is  f inis hed,  i t  shal l  be  protected from ra pid  
drying by  erec ting ba rriers  aga inst  wind,  drought  or strong s unl ight .  As  soon as  the 
surfac e has ha rdened c uring s hal l  be s ta rted a nd continued for at  l ea st  ten da ys by  
mea ns of  wet gunny ba gs,  50mm thick  layer of  da mp sa nd s prea d over the s urfac e,  
or  pool ing  wa ter  on the s urfac e.  During  this  period the f l ooring  shal l  not  be expos ed 
to  a ny  tra f f ic/  movement .  Premature expos ure to  tra ff ic/  movement  wil l  l ea d to 
dama ge to s urfac e ,  which ca nnot  be sa tisfac toril y  repaired.  

 2.5  Skirting  

Gra nol ithic  s kirt ing  to  wal ls ,  rec ess ed or  f lush with  the f inished wal l  surfac e as  
cal led  for  on the dra wings,  s hal l  be  20mm thick ,  cons is ting  of  one pa rt  c ement  a nd 
four  pa rts  s creened sa nd,  appl ied  to  wal l  fa ces ,  compacted a nd trowel  f inished 
smooth  with  a  f loa ting  coa t  of  neat  c ement  to a  f inish  approved by  the  to  matc h 
with the gra nol ithic  f l oor.  The junct ion of  the sk irt ing with the f l oor  to be nea tly 
rounded to a  s mooth  c urve.  The surfa c e s hal l  be  k ept  cons ta ntly  wet for  10  da ys.  
Skirting  shal l  be of  the same topping  conc rete  of  f looring for  a  height as  s peci f ied 
shal l  perfec tly  ma tch  with  the f l ooring.   

 2.6  Providing  a nd laying  Power f loa ted a nd f inished  c ontrol led  
concrete  f l ooring   

Providing  a nd la ying  power f l oated a nd f inished with  s peci f ied  grade  c ontrol l ed 
concrete  f l ooring  of  spec if ied  th ickness  with  nec essa ry  shuttering,  consol ida tion 
curing ,  etc . ,  a s  deta il ed  below:  

a.  Providing  and la ying  s peci f ied gra de a nd thic kness of  c onc rete over  the prepared 
surfac e.  

Page 79 of 156



 

                                                                           

b.  Suppl ying  and mixing  h igh  strength  super  plast ic izer  in  conc rete  as  per  the 
ma nufa cturer ’s  speci f ic ation.  

c. Providing  a nd running s urfac e v ibra tor  on pre - la id  conc rete a nd l evel ing  the 
concrete  between the form wo rk  of  a ngl es  or  M S cha nnels  a nd f inis hed s moothly 
using  power trowel s  only.  

d.  The f l oor  has  to  be la id in  pa nels  of  s pec if ied size  by  the al terna tive ba y method.  
During  the laying  of  c onc rete the cons truct ion joints  have to be de - mark eted for 
the next  opera tion of  s hrink age joint  treatment .  

e.  The f inis hed surfac e shal l  be within  the al l owabl e  tol eranc e of  +/ -  2mm only  with 
an area  of  9Sqm.   

f .  In  cas e va riat ion in  l evels  exc eeding  the al l owabl e  tol eranc e of  2mm, the same s hal l  
be  made up by  us ing  a pproved c hemical  ma nufac tured by  approved ma nufacturer 
at  the contractors  cos t .   

g.  The f loor has to be laid in  pa nels  of  maximum s ize 3x3m panels  by the al terna tive 
bay  method.  The cons truction joint  shal l  be  c ut  us ing  dia mond bit  wheel  for a  width 
of  3  to  4mm and a  depth  of  30mm within  20 to  30  hours  of  c onc ret ing.  N o dela y 
shal l  be  acc epta bl e.  

h.  On curing  a nd drying  of  the c onc rete ,  the cons truct ion jo ints  have to  be f i l l ed  with 
approved non-s hrink  material  ma nufac tured by  a pproved ma nufacturer  or 
approved equival ent .  

 2.7  Providing  a nd la ying power f loa ted a nd f inished with sta ndard 
hard top f l oor  ha rdener with the a pproved wa ter  c ement  rat io :  

a .  Providing  a nd laying  s peci f ied th ick ness  spec if ied  gra de c ontrol led  concrete over 
the prepa red surfac e brought  cas ting  with  s ta nda rd ha rd top f loor ha rdener.  

b.  Suppl ying a nd mixing  high strength  super  pl astic izer  as  per  the manufacturer ’s  
speci f icat ion.  

c .  Providing  a nd running s urfac e v ibra tor  on pre - la id  conc rete a nd l evel ing  the 
concrete  between the form work  of  a ngl es  or  M S cha nnel s  a nd f inis hed s moothly 
using  power trowel s  only.  

d .  The f inis hed surfac e shal l  be within  the al l owabl e  tol eranc e of  +/ -  2mm only  with 
an area  of  9Sqm.   

e .  The f loor has to be laid in  pa nels  of  maximum s ize 3x3m panels  by the al terna tive 
bay  method.  The cons tru ction joint  shal l  be  c ut  us ing  dia mond bit  wheel  for a  width 
of  3  to  4mm and a  depth  of  30mm within  20 to  30  hours  of  c onc ret ing.  N o dela y 
shal l  be  acc epta bl e.  

f .  On curing  a nd drying  of  the c onc rete ,  the cons truct ion jo ints  have to  be f i l l ed  with 
approved no n-s hrink  material .  The ra te  s hal l  include for  al l  materials ,  la bour ,  form 
work  moul ds a nd machineries ,  etc . ,  c ompl ete.  I f  the plas tic izer is  ca ncel l ed during 
construc tion whic h wil l  be deducted at  the ra te  quoted in the a ppropria te  i tem.  

 2.8  Providing  a nd la ying  s peci f ied  grade c ontrol l ed  c onc rete  
vacuum dewatered f l ooring with a n a pproved water  c ement  rat io:  

a .  Providing  a nd laying  c ontrol l ed conc rete  over the prepa red s urfac e .  

b.  Suppl ying  and mixing  h igh  strength  super  plast ic izer  in  conc rete  as  per  the 
ma nufa ctures  s peci f ica tion.  

c .  Providing  a nd running  surfac e v ibra tor  on pre laid  conc rete  a nd l evel ing  the 
concrete  between the form work  of  a ngl es  or  M S cha nnels  a nd f inis hed s moothly 
using  power trowel s  only.  

d .  Providing  a nd laying  s uction ma ts  a nd tops  s prea d a nd  dewa tered the c oncreting 
with  hel p  of  vacuum pump.  
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e.  Power f l oat ing  the dewatered conc rete  with  s kim floa ter t i l l  a  desired top s mooth 
f inish  obtained.   

f .  Immediatel y  af ter  dewatering ,  the surfac e should  be broad cast  by  using  ha rd top 
sta nda rd by  approved ma nufa cturer  or  a ny  other  a pproved equivalent  at  the 
contractors  cost .  The concrete  ha rdener  should  be us ed a t  3k gs/  Sqm or  a s  per 
ma nufa cturer ’s  instruc tions depending  upon abrasion res ista nt required over  the 
tr imix vacuum dewa tered f loor.  

g .  The f inis hed sur fac e shal l  be within  the al l owabl e  tol eranc e of  +/ -  2mm only  with 
an area  of  9Sqm.   

h .  In  cas e va riat ion in  l evels  exc eeding  the al l owabl e  tol eranc e of  2mm, the same s hal l  
be ma de up by  us ing a pproved c hemical  l eveler or a ny  other  approved equival ent  
at  the contractors  cos t .   

i .  The f loor has to be laid in  pa nels  of  maximum s ize 3x3m panels  by the al terna tive 
bay  method.  The cons truction joint  shal l  be  c ut  us ing  dia mond bit  wheel  for a  width 
of  3  to  4mm and a  depth  of  30mm within  20 to  30  hours  of  c onc ret ing.  N o  dela y 
shal l  be  acc epta bl e.  

j .  On curing  a nd drying  of  the c onc rete ,  the cons truct ion jo ints  have to  be f i l l ed  with 
approved non-shrink  material ,  or  a pproved equival ent .  

k .  The rate  shal l  incl ude for  al l  ma terials ,  la bour ,  form work moulds a nd machineries ,  
etc .  c ompl ete.  I f  the plast ic izer  is  ca nc el l ed  during  c onstruct ion which  wil l  be 
deducted a t  the rate  quoted in the a ppropriate  i tem.  

 2.9  Providing  a nd laying,  power f loa ted a nd f inished control l ed  
concrete  f l ooring  of  s peci f ied  th ick ness  for gra de sla b with a n  approved water  
cement  rat io :  

a .  Providing  and la ying  s peci f ied thickness a nd gra de of  conc rete over  the prepared 
surfac e.  

b.  Suppl ying  and mixing  h igh  strength  super  plast ic izer  in  conc rete  as  per  the 
ma nufa cturer ’s  speci f ic ation.  

c .  Providing  a nd running s urfac e v ibra tor  on pre- la id  conc rete a nd l evel ing  the 
concrete  between the form work  of  a ngl es  or  M S cha nnels  a nd f inis hed s moothly 
using  power trowel s  only.  

d .  The f inis hed surfac e shal l  be within  the al l owabl e  tol eranc e of  +/ -  2mm only  with 
an area  of  9Sqm.   

e .  Incas e variat ion in  l evels  exc eeding  the al l owa bl e  tol era nc e of  2mm,  the sa me shal l  
be ma de up by using c hemical  l evel er  at  contractor ’s  cos t .  

f .  The f loor has to be laid in  pa nels  of  maximum s ize 3x3m panels  by the al terna tive 
bay  method.  The cons truction joint  shal l  be  c ut  us ing  dia mond bit  wheel  for a  width 
of  3  to  4mm and a  depth  of  30mm within  20 to  30  hours  of  c onc ret ing.  N o dela y 
shal l  be  acc epta bl e.  

g .  On curing  a nd drying  of  the c onc rete ,  the cons truct ion jo ints  have to  be f i l l ed  with 
approved non-shrink  mat erial  approved equivalent .  

h .  The rate  shal l  incl ude for  al l  ma terials ,  la bour ,  form work moulds a nd machineries ,  
etc .  c ompl ete.  I f  the plast ic izer  is  ca nc el l ed  during  c onstruct ion which  wil l  be 
deducted a t  the rate  quoted in the a ppropriate  i tem.  

i .  Curing:  As soon as  the surfac e is  ha rd enough,  i t  shal l  be  covered with sack ing or 
sand a nd k ept c ont inuously wet  for  a  period of  at  l eas t  one week .  

 

3.  TERRAZO/ MOS AIC  TILE FLOO RING  
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The ti l es  shal l  conform to IS:  1237 ha ving the col our a nd chips a pproved by  the .  
The mosa ic  topping of  l ighter  sha de t i l es  shal l  be ma de of  white  c ement  with  a n 
approved sha de pigment  and na tural  sha de t i les  shal l  be  of  grey  c ement  with  an 
approved shade pigment .  The type of  t i l es  s ha l l  be as  s pec if ied  in  res pect ive i tems.  

A bed of  c ement  morta r  cons is ting  of  one pa rt  of  c ement  and 6  pa rts  of  sa nd shal l  
be  laid  a nd properly  l evel ed  to  a n avera ge thickness  of  20mm a nd the s urfac e s hal l  
be k ept s l ightly  rough to  form a sa tisfac tory  key for t i l es .  N ea t  c ement pas te of  
honey l ik e c onsis ten cy  shal l  be s pread over  morta r bed,  over such  area a t  a  t ime as  
would  accommodate a bout  20 t i l es .  Ti l es  s ha l l  be soak ed in  wa ter for  at  l ea st  15 
minutes  a nd al l owed to dry  for  the same duration.  Til es  shal l  then be f ixed with  a  
thin  coa t  of  c ement  pas te on  back  of  eac h t i l e  and then eac h t i l e  gentl y  ta pped with 
a  wooden mall et  t i l l  i t  is  properly  bedded a nd in  l evel  with  a djoining t i l es .  Jo ints  
shal l  be  f ine a nd a s  imperc eptibl e  as  poss ibl e  ( not more tha n 1 .5mm wide) .  

After  t i l es  have been laid  in  a  room or  a  da y 's  f ixing  work  is  compl eted,  s urpl us 
cement  grout  that  may have come out  of  the jo ints  ma y be wiped off  gently  a nd 
jo ints  c l ea ned.  Thick s l urry  of  c oloured c ement ma tching the col our of  t i l es  s hal l  be 
spread over it  a nd rubbed s o a s  to  s eal  even the th innest  joint  between the t i l es  
and ma k e i t  impervious a nd the f l ooring cured for 14 days .  The f loor  shal l  be 
pol ished a nd f inished a ccording  to IS :  1443.  

 

4.  FLOO RING  US ING NATURALL Y OCC URRING MATERIALS L IKE C UDAPPAH (OTHER 
THAN MARBL E)  

The sla bs  shal l  be  o f  s el ec ted qual ity ,  ha rd  s ound,  dens e,  homogenous  in  texture ,  
free from c racks ,  decay ,  weathering  a nd f la ws and of  thick ness  as  s pecif ied .  The top 
expos ed fac es  shoul d have been roughly  pol is hed before bringing it  to  s i te.  Unl es s 
otherwis e s pec if ied  the s l a bs s houl d be cut  to  the required sha pe a nd size ,  by  ha nd 
using  f ine chis el  or ma chine c ut  as  s peci f ied.  Al l  piec es  shoul d  be of  uniform s ize.  

A bed of  c ement  mortar  1 :6  s hal l  be  laid  a nd properly  l eveled  to  an average 
thick nes s of  20mm a nd the surfac e sho uld  be k ept  s l ightly  rough to  form a  
satis fac tory  k ey  for  the t i l es .  N ea t  c ement pas te of  honey  l ik e c onsistency  shal l  be 
spread over  morta r  bed over s uch  an a rea s o that  the pas te wil l  not  harden before 
laying  t i l es .  Sla bs  s hal l  be  s oak ed in  wa ter for  15  minutes  a nd al l owed to  dry .  The 
slabs  s hal l  then be f ixed as  per  approved pattern with  thin  c oa t  of  c ement  pas te  on 
back  of  eac h  sla b.  They wil l  be  ta pped with  a  wooden mall et  t i l l  i t  is  properl y 
bedded in  l evel  with a djoining  sla bs .  Jo ints  shal l  not  be mo re than 1 .5mm wide.  The 
surplus  c ement  grout  that  may ha ve come out  of  the jo ints  has  to  be wiped off  gentl y 
and joints  c l ea ned.  The jo ints  s hal l  be  f i l l ed  up with  grey  or  white  c ement  with  an 
admixture of  p igments  to  match  the sha de of  the s lab .  The f loor ing  s hal l  be  cured 
for 14 days .  Then it  s hal l  be  pol ished according  to IS:  1443,  exc ept tha t  1)  f i rs t 
pol ishing  with c ours e grade ca rborundum shal l  not  be done.  2)  C ement  s lurry  with 
or  without pigment  sha l l  not  be a ppl ied  before pol ishing.  

 

5.  MARBLE O R GRANITE SLAB WO RKS  

All  suppl ied  gra nite s hould  be cut  mecha nical ly  before laying.  Al l  work  shoul d be 
protected from sc ratc hes  a nd chippings  by  a ppropria te mea ns.  

5 .1  Gra nite  and Ma rbl e Sla b Flooring  

The C ontractor  shal l  provide pre - pol ished G ra nite  or  Ma rbl e  s la b f looring  to  a reas 
as  cal l ed for  in the dra wings a nd sc hedul e  of  Finishes .  The size of  the s la bs shal l  be 
as  cal l ed  for in  the drawings a nd s hal l  be  normally  20mm thick .  They  shal l  be of  
colour  as  approved by the  a nd s hal l  be  ha rd ,  s ound,  dens e,  homog eneous  in texture ,  
free from c racks ,  decay ,  weathering  a nd other  defec ts .  Pave a reas  where cal l ed for 
(toil et  f loors ,  etc)  with  pre - pol is hed gra nite/  ma rbl e  s lab of  s ize  a nd thick nes s  as 
cal led in the dra wings .  The cut  s la b s hal l  be  truly rec ta ngular ,  true  to  s ize a nd free 
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of  a ny  defec ts .  I t  shal l  be  ensured tha t  the s la bs  a re  of  sa me uniform c olour .  
Al lowa bl e tol era nc es  s hal l  be  +1mm for l ength a nd breadth .   

Sc reed bas e,  lay ing ,  f ixing  with  a dhes ive,  grout ing  a nd point ing .  F inal  c l ea ning,  
protect ion of  c om pl eted surfac e ,  etc . ,  s hal l  be  as  la id  down ea rl ier.  A dd wa ter 
proof ing  compound to  screed bas e as  per  ma nufac turer's  spec if icat ions.  

5 .2  Sampl e  

Sampl es  of  a l l  f l ooring  material s  shal l  be submitted  to  the  for  a pproval  a nd al l  
s labs  procured shal l  fu l ly  matc h the sa mpl es .  

 

5 .3  Machine Pol ished Fac es  

Every  stone shal l  have the top s urfac e machine pol is hed before being  brought  to  
the si te.  Al l  s tones  s hal l  be  mac hine cut  to  the required sizes  a nd al l  edges  ground  
smooth a nd even to  the ful l  depth .  A  s traight  edge la id  along the s ide of  the s lab 
shal l  be  in  ful l  contact  with  i t .  Al l  a ngl es  a nd edges  of  the s la bs s ha l l  be true a nd 
squa re a nd free from c hipping.  

5 .4  Tol era nc es  

Al lowanc e tol eranc es  in  l ength  a nd brea d th  shal l  be  +3mm a nd in  th ic kness  +1 .5mm.  

5.5  Laying  

Requirements  for  lay ing  of  s la bs ,  adhesive or  cement  morta r  etc .  sha l l  be  the sa me 
as  la id  down under  ea rl ier  exc ept ing  tha t  the s labs  s hal l  be  laid  a butt ing  each  other 
to obtain as  f ine jo ints  as  pos sib l e.  E dges  of  s la bs  shal l  a ls o be buttered with 
adhes ive a nd pla c ed in pos it ion clos el y in contact  with the a djac ent s l ab to  correct  
levels  with  f ine jo ints .  Sla bs a djoining  wal ls  s hal l  enter  under  the sk irting or dado 
as  cal l ed  for on the drawings.  A ny  sl i ght  unevenness  at  the meet ing of  the s la bs 
shal l  be  removed by f ine chis el ing  a nd grinding to  orig inal  f inish .  

 

6.  NATURAL  S TO NE BANDS  

Where cal l ed for ,  spec if ied  natural  s tone shal l  be la id  in ba nds  a nd borders  of  
required widths as  cal led for on the dra wing s.  Such borders a nd ba nds wil l  be 
having i ts  l ength uniform width a s  cal l ed in  the dra wings s hal l  merge with  the l evel  
of  the f looring/  cladding .  

Sla bs for trea ds a nd ris ers  s hal l  be of  s ingl e l engths  to c over the ful l  width of  s teps.  
Treads  shal l  projec t  s l ightl y  beyond the fac e of  the r is er as  cal l ed in  the dra wings,  
round of f  edge/  provide bul l  nosing  as  s hown a nd provide 3mm deep grooves  for 
grip ,  over  ful l  l ength of  trea d.  

Ris ers  wil l  rest  on the trea ds  a nd sl ightl y  s la nt  outwa rds  from vertic al .  Treads  and 
ris ers  shal l  be  f ixed to  c ement  morta r  ( 1:4)  bas e s creed with  t i l e  a dhes ive as  
desc ribed ea rl ier .  C ement  morta r s hal l  be  20mm thick ,  mixed a nd la id  as  des cribed 
ea rl ier.  Stone si l ls  in toi l ets ,  etc .  shal l  be  20mm thick with al l  vis ibl e fac es a nd 
edges  pol ished.  F inis hed work  shal l  be  true to  l ine a nd l evels .  Cl ea ning,  washing ,  
protect ing,  etc . ,  s hal l  be  as  desc ribed ea rl ier.  

 

7.  STO NE SK IRTING  

The sk irt ing is  la id  trul y vert ical ,  with the fac e s l ightl y  projec ting from the plas ter 
fac e a bove.  Top of  sk irti ng s hal l  be c hamfered as  s hown in the dra wings  a nd 
pol ished f inished skirt ing  height  shal l  be  minimum 100mm cl ea r.  

 

8.  NATURAL  S TO NE SL AB CL ADDING  F OR INTERNAL  AREAS  
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The sla bs  shal l  be  of  approved c ol our/  sha de,  o f  approved va riety,  etc .  a l l  as 
sel ec ted by the PMC  They  shal l  be of  s ize as  ca l led  in the dra wings with c l ea r s ha rp , 
correc t  c orners .  They  s hal l  be  trul y  recta ngul ar  to  ena bl e  jo ints  to  be uniform a nd 
straight .  Sla bs  shal l  be  free from c racks ,  ch ipped edges  a nd corners ,  s pots ,  etc .  a nd 
shal l  be  ha rd a nd dens e.   

 8.1   Laying  

The sla bs  shal l  be la id with  wa terproof  t i l e  adhesive over  dry ,  c l ea n,  ha rdened 
plaster  backing or rough plaster  backing.  Al l  requirements  a s  la id  down for  c era mic 
t i l es  in  regard to  adhes ive,  lay ing  to  pattern to  true pla ne,  etc . ,  a nd cl ea ning,  jo ints ,  
etc .  shal l  be a pplica bl e .  

 8.2   Clea ning  and Protec tion  

The C ontractor shal l  protec t  c ompl eted work  in  the ma nner al ready desc ribed.  

 8.3   Final  Pol ish  

At  the a ppropriate  t ime when al l  other  tra des have compl eted their work,  the 
ma rbl e  a nd gra nite s tone sla b surfac es s hal l  be  work ed cl ea n with  dil ute  oxal ic  ac id 
solution a nd dried .  N on -sl ip  work  pol is h s hal l  then be a pplied with  soft  l inen on 
the c l ea n a nd dry  surfa ces  a nd a  pol ishing  mac hine f it ted  with  felt  s ha l l  be  run over 
the surfac e to  achieve desired gl ossy  f inish  as  a pproved by  the .  Care s hal l  be  
exerc is ed to ens ure that  the f loor  is  not  rendered sl ippery .  Spread c lea n sa wdust 
and protect  surfac e unt i l  pract ical  completion.  

 

9.  NATURAL  S TO NE SL AB CL ADDING  F OR EXTERNAL  AREAS  

The sla bs shal l  be  of  approved col our/  sha de of  a pproved va riety,  etc .  a l l  as  s el ec ted 
by  the PMC  They  shal l  be  of  s ize  as  cal l ed  in  the dra wings  with  c l ea r  sharp,  correct  
corners .  They  shal l  be  truly  rec ta ngula r  to  ena bl e  joints  to  be uni form a nd s traight .  
Sla bs  shal l  be free from crack s,  ch ipped edges a nd c orners ,  spots ,  etc .  a nd shal l  be 
hard a nd dens e.   

 9.1   Laying  

The sla bs shal l  be  la id with t i le  adhesive ( water proof )  over  dry ,  c l ean,  ha rdened 
plaster  back ing  or  rough plas ter  back ing .  The gra nite  shal l  be  f ixed to  the wal l  us ing 
GI  c la mps.  As al l  requirements  as  la id down for c era mic  t i l es  in  rega rd to a dhes ive , 
laying  to  pattern to  true plane,  etc .  and cl ea ning ,  etc .  shal l  be  appl ica bl e.  The edges 
shal l  be cha mfered to the required a ngl es  a t  joints  as  cal l ed in  the dra wings.  The 
open joints  s hal l  be  s ea led with  non bl eeding  s i l ic one s eala nt of  a ny  a pproved make 
by  the  

 9.2   Dry F ix ing  

The f inis hed s ize  of  sa w cut ston es to be of  s peci f ied  size .  The stone shal l  be  ha rd,  
sound,  dura bl e  a nd tough ,  free from c racks,  deca y,  weathering  a nd defects  l ik e  
cavit ies ,  c racks ,  f la ws ,  sand hol es ,  veins ,  pa tc hes  of  s oft  or  loos e ma terial ,  etc .  The 
stones  s hal l  be  cut  into  required th ickness  along the pla nes  pa ral l el  to  the natural  
bed of  s tone.   The s tones shal l  be s ecured to the plas tered wal l  by mea ns of  sta inl ess  
steel  c la mps,  whic h s hal l  be a bl e  to resist  the corrosion under condit ions  of  
dampness  a nd aga inst  the c hemical  ac tion o f  morta r/  c oncrete  in  whic h the c la mps 
are embedded.   

The thick ness  of  the c l amps s hal l  be  as  per the des ign of  the supplier/  builder.  The 
clamps to be f ixed to the c onc rete/  bl ock  ma s onry work  with  the hel p  of  sta inl ess  
steel  304 gra de dash  fasteners  of  a pproved mak e.  The c enter  to  c enter  s pacing  of 
the c lamps  should  not  be greater  than 600mm in  horizontal  direc tion.   S ix  numbers 
of  c la mps s hal l  be us ed for each  stone of  s ize 1200x600mm.  The clamps to  be 
designed as  per IS :  4101 ( Part -I)  -  1967 (Code of  prac tic e for  externa l  facings a nd 
veneers Pa rt-I ,  Stone facing R ea f firmed 1990)  for  holding the units  in posi t ion a nd 
to  tra ns fer  the weight  of  the s la b to  the back ing.  The s tone cla dding work  to be 
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carried out  to  true plumb.  Al l  c ours es  to be l aid in perfec t  horizontal  and vertical  
jo ints .  The sla bs  shal l  have a  break  in  the jo ints  a nd al l  the s tones  to  be of  the sa me 
height .  A  50mm a ir gap is  to  be provided in between the pla stered surfac e a nd the 
stone cla dding.  10mm deep groove is  to  be provided at  every  horizontal  joint  of  the 
c ladding.  

 9.3   Clea ning  and protec tion  

The C ontractor shal l  protec t  c ompl eted work  in  the ma nner al ready desc ribed.  

 9.4   Final  pol ish  

At  the a ppropriate  t ime when al l  other  tra des have compl eted their work,  the 
ma rbl e  a nd gra nite s tone sla b surfac es s hal l  be  work ed cl ea n with  dil ute  oxal ic  ac id 
solution a nd dried .  N on -sl ip  work  pol is h s hal l  then be a pplied with  soft  l inen on 
the c l ea n a nd dry  surfa ces  a nd a  pol ishing  mac hine f it ted  with  felt  s ha l l  be  run over 
the surfac e to  achieve  desired glos sy  f inish  as  approved by  the .  

 

10.  GRANITE CO UNTER TOPS  

Counter  tops to il ets ,  k i tchen,  pa ntry a nd other a reas  shal l  be of  gra nite s la bs ,  pre -
pol ished on the top a nd v isibl e  edges ( incl uding 30mm under top where under 
counter  basin  is  f ixed) .  The sla bs  s hal l  be  in  s ingl e  l ength  for to i l et  c ounters  a nd in 
appropriate  l ong  l engths a s  cal l ed  for  in  k itc hens.  They  shal l  be  c l ea r  600mm wide 
unl ess  otherwis e cal l ed  for on the dra wings .  

Provide nea tly  cut  hol es ,  oval  or  c ircula r  as  required to  acc ommoda te  under  s l ung 
wash bas ins in to i l ets .  Edges  of  formed hol es  shal l  be  ground neat  a nd s mooth a nd 
pol ished.  The openings provided shal l  be precise  to s ize a nd shape.  Provide c utouts  
as  required for stainl ess  steel  s inks in ki tchen,  toi l ets  a nd pa ntry.  Provide  neatl y  
cut  hol es  for pil la r c ocks wherever cal l ed for.  Round off  or bul l  nos e edges  a nd 
pol ish  neatl y .   

Supports :  Counters  sha l l  be supported by  gal vanized s teel  brack ets  a s  cal l ed for  on 
the dra wings .  Supports  s hal l  be  a nchored into  wal l  properly  with  th e other  end 
screwed to  gra nite  s la b bottom through sta inl ess  s teel  plates  a nd sc rews  as  s hown 
in  deta ils .  

 

11.  NATURAL  S TO NE SL AB TREADS , RIS ERS ,  ETC .  

Treads  of  steps  a nd ris ers  of  s teps of  s taircas es shal l  be of  pre -pol is hed s tone sla bs 
of  s izes  a s  cal l ed for  on the dra wings .  They s hal l  be of  s pec if ied  uni form thick ness 
and of  s ingl e  piec e.  The trea d shal l  be  provided with three l ines  a nt i  sk id  grooves 
and the nosing s hal l  be of  s peci f ied  th ick ness .  B ul l  nos e which  is  prepa red by 
stick ing  two 20mm thic k hal f  n os ed sla b by  metal  pas te  or  a s  cal l ed  in  the dra wing.  
Ris er shal l  be of  s ingl e  piec e s tone sla b a nd plac ed trul y vertical  a s  cal l ed  in the 
dra wings .  

 

12.  TIL ES  ( MANUF AC TURED) 

12.1  Cera mics  t i l es/  Gla zed t i l es  f l ooring ,  dado & s kirting  

Glazed t i l es  from a n approved ma nufac turer  c onforming to  IS :  777 s hal l  be  of  
speci f ied  size  a nd th ick ness  a nd c olour .  Al l  s pecials  viz .  coves,  interna l  and external  
angl es ,  c orners ,  bea ds,  etc .  shal l  be us ed wherever direc ted .  Under l ayer of  12mm 
avera ge t hick ness  of  c ement  mortar  1:3  proport ion s hal l  be  laid.  Ti l es  s hal l  be  wel l  
soak ed in  water  washed cl ean and s et  in  c ement  grout  a nd each  t i l e  being  gently  
tapped with  a  wooden mall et  t i l l  i t  i s  properl y bedded a nd in l evel  with the 
adjoining t i l es .  The jo ints  shal l  be k ept  as  th in as  poss ibl e a nd in s traight l ines or 
to  suit  the required pa ttern.  A fter  the t i l es  have been laid,  s urplus  cement  grout 
shal l  be c l ea ned off .  The joints  shal l  be c l ea ned off  the grey  c ement grout with a  
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wire brush or trowel  to a  depth  of  5mm a nd al l  dus t  a nd loos e mortar  removed.  
Jo ints  shal l  then be f lus h pointed with  white  c ement  i f  nec essa ry  mixed with  col our  
to ma tch the col our of  the t i l e .  The f loor/ dado shal l  then be k ept wet for 14 days .  
After  c uring ,  the surfa ce s hal l  be  washed with  mil d  hydroc hloric  a cid  a nd cl ea n 
water .  The f inished f l oor/ da do shal l  not  s ound hol l ow when ta pped with  a  wooden 
mall et .  The rate  wil l  include the c ost  of  under  layer of  c ement  morta r.  

12.2  Vi tr i f ied t i l es  

Vi tr i f ied t i l e  f looring  a reas  cal l ed  for  s hal l  be  of  pol ished t i l es  of  a pproved 
ma nufa cture and of  s ize  300x300mm a nd of  a pproved col our and sha de with  
chamfered edges.  The t i les  s hal l  be  of  uniform col our  true of  s ize  sha pe,  free from 
crazing  a nd other  defec ts .  Ti l es  with  chipped edges  or  ot her  defec ts  shal l  be 
rejec ted a nd removed from s ite .  Al l  t i l es  shal l  conform to a pproved s ampl es .  Ti l es  
shal l  conform to  s tandards  in  al l  res pects .  Ti les  s hal l  be  ordered directl y  on the 
ma nufa cturer  a nd proof  of  ordering,  del ivery  deta ils ,  etc .  submitted to  the .  

Ti l es  on del ivery  at  s ite  s hal l  be  ins pected for  their  c orrectness  to  s ize ,  col our,  etc .  
and s tack ed in a  sa fe pl ace in  a ppropriate  ma nner.   

12.3  Laying   

Ens ure tha t  the sc reed surfac e in  dry,  to  pla ne a nd l evel ,  c l ea n a nd free from l oos e 
dirt ,  etc .  The t i l es  s hal l  be  s oak ed in  water  for  one hour before la ying  a nd wiped 
clea n before laying  in  pos it ion.  

12.4  Til e  adhesive  

Til e  a dhes ive for  f ixing  t i l es  to  sc reed a nd wal l  shal l  be  a pproved wa ter  proof  
adhes ive.  The t i l es  sha l l  be la id  to  the pa tte rn cal l ed  for  in  the s ta rting  from the 
‘sta rt ’  point .  The lay  out  shal l  be  f i rst  ma rk ed with  guide l ines  on the screed surfa c e 
and the t i l es  s hal l  be  f irst  la id  as  a  trial  to the required pa ttern in  combina tion with 
gra nite stone bonds without  adhesive ,  wi th  uni form s traight joints .  Only ful l  t i l es  
shal l  be  us ed as  fa r  as  possibl e  where t i l es  have to  be c ut ,  proper  c utting  tools  s hal l  
be us ed to  obtain  prec is e s izes  with nea t  straight edges.  Til es  with  ja gged edges 
dama ged edges ,  etc .  s hal l  not  be acc epted.  

The a dhes ive shal l  then be a pplied to  the sc reed fa c e a nd to the ba ck of  the t i l es  
using  a  notched trowel .  The qua nt ity  of  adhes ive shal l  be  as  rec ommended by the 
ma nufa cturer.  I t  shal l  be prepa red and k ept  ready as  rec ommended by  the 
ma nufa cturer  when s e t  suff ic ientl y  for  laying,  the t i l es  s hal l  be  plac ed in  pos it ion 
one end onwards  s l owl y s o  tha t  no  air  pock ets  a re l eft  between the t i l es  a nd sc reed.  
The t i l e a nd proper adhes ion over the whol e of  the t i l e  back.  Plac e adjac ent t i l es  
3mm a wa y ens uring  unifo rm stra ight  joints  3mm wire in  both  direct ions.  C heck for 
pattern formed,  l ine a nd l evel  a nd correc t  where required .  Provide for  12 .5mm l evel  
drop a t  ma t l oca tions.  

Remove al l  exc ess  adhesive a nd s mears from the surfac e as  the work  proc eeds.  

Grouting:  Join ts  s hal l  be  grouted a nd pointed with  approved joint  f i l l er to  uniform 
texture a nd depth  as  a pproved.  R emove al l  excess  adhesive from the surfac e a s  the 
work  proc eeds.   

Any  ha rdened grout f i l m s hal l  be  removed using  a ppropriate  s olut ion rec ommended 
by  the ma nufac turer.  

The f inished surfa c e s hal l  ful l y  conform to  the pa ttern cal l ed  for  s hal l  be  true to 
l ine a nd l evels .  

12.5  Clea ning  and Protec tion  

Al l  precaut ions s hal l  be  tak en to  protect  f inis hed work  from da mages  by  other 
tra des a nd where the f l oor is  l ik e ly to be subject  to dama ge by  ensuing cons truc tion 
opera tions  or  tra ff ic .  I t  shal l  be  protected in  s uita bl e  ma nner by  a  larger  of  plas ter  
of pa ris  or  other mea ns at  the contra ctor ’s  expens es .  A ny t i l ing da maged s hal l  be 
removed a nd replac ed satis fac toril y  at  c ontra ctor ’s  expens es .  R emove protec tive 
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layers  at  appropriate  t ime,  c l ean the s urfac e thoroughl y,  wash with mil d acid 
solution c ompa tibl e  with  t i l e a nd grout  a nd l eave the surfa c e c l ea n a nd t idy.   

 

13.  VITRIF IED TIL E SKIRTING  

Vitr i f ied t i l e  sk irt ing  s hal l  be  with  v itr if ied  t i l es  of  s peci f ied  size c ut  from ful l  t i l es  
where required .  The cutt ing shal l  be  prec is e,  to c orrec t  required size  with  stra ight 
edges .  Til es  shal l  ful ly  matc h the f loor t i l es  in  every  as pect .  The f l ooring t i l e  s hal l  
enter  under  the skir ting  t i l e  as  s hown.   
Base plas ter  shal l  be  15mm thick  in  c ement  morta r  1:4  la id  a nd f inished true to  l ine 
and l evel .  Vitr if ied  t i l es  to required s ize s hal l  be f ixed to morta r bas e with t i le 
adhes ive with 3mm wide jo ints .  

Jo int  grouting,  f inis hing,  c l ea ning ,  etc .  s hal l  be  as  desc ribed ea rl ier  for  f looring .   

The f inished surfac e shal l  be  true to  l ine a nd s l ightly  project  from the plaster  face 
above as  c al led  for in the dra wing .  

 

14.  WAL L C LADDINGS   

Cladding  to  wal ls  in  to i lets ,  k itchen,  pantry  a nd other  a reas  s ha l l  be  with  c eramic 
t i l es ,  ma rbl e t i l es ,  etc .  as  cal led for in dra wings/ sc hedule  of  f inishes .  Til es  to  be 
procured shal l  ful l y  match  the sa mpl es a pproved by the PMC  Suf fic ient  s pecimens 
shal l  be furnis hed to the PMC to  ena bl e  h im to s el ect  the t i l es .  The t i l es  shal l  be 
procured from the sa me s ingl e  sourc e to  ensure uni formity  in col our ,  s ize ,  f inish , 
etc .  

 14.1  Cera mic  t i l es   

Cera mic  t i l es  s hal l  be  t i les  ma nufac tured by  s tanda rd ma nufac turers  approved by  .  
The t i l es  shal l  be  free from c rack s,  s pots ,  c ra zing,  c hipped edges  a nd c orners a nd 
other  defec ts .  The t i l es  s hal l  conform to  a bove a nd other  requirements  la id  down 
IS:  13712- 1993.  

Cera mic  t i l es  wil l  be s elec ted by  the .  

 14.2  Laying   

Til es  are  to be laid w ith c ement morta r or  approved wa terproof t i l e adhes ive over 
the dry ,  ha rdened bac king  plaster  al ready  laid.  Ens ure tha t  the s urfac e is  dry ,  c l ea n, 
true to pla ne a nd l evel ,  f ree from c onta minat ion,  loos e pa rtic l es ,  etc .  Set  out  t i l es  
to the pa ttern s hown on  deta il  dra wings  to k eep cut  t i l es  to the minimum.  Where 
they  do  occ ur ,  they  shal l  be  as  la rge as  poss ibl e .  Jo ints  a re  to  be l aid  in  stra ight  
unbrok en l ines .  Horizontal  jo ints  in  a djac ent  wal ls  shal l  a l ign.  N ea tl y  c ut  a nd f i t  
t i l es  a round obs truc tions.  

After  the s ett ing  out  is  f inal ized ,  a rt  la ying  from top of  sk irt ing  as  shown.  Apply  
cement  morta r  or  t i l e  a dhesive to  back  of  t i l e  and also  on plastered s urfac e,  s et  on 
assigned plac e f irmly,  tamp to  c orrec t  pla ne a nd l evel .  The backing  plaster  s hal l  be 
true to  pla ne a nd l evel  so tha t  the t i l es  a re als o truly  la id.  

The jo ints  shal l  be  t ight ,  s traight  a nd uniform a nd shal l  be  a s  f ine as  pos sibl e.  The 
jo ints  s hal l  be truly vert ical  a nd horizontal  on laying  and form the pattern cal l ed 
for.   

Clea n the s urfac e of  a l l  s mea rs  a fter  grout ing  the jo ints  with  jo int  f i l l er  a nd 
f inishing  nea t .  Was h the surfac e with  mild  ac id solution a nd pol ish  the surfac e upon 
compl et ion.  

 

15.  INTERLO CKING  PAV ERS  

 15.1  Material  
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Interlock ing  pavers  bl ock s hal l  be  of  a pproved mak e/  c olour/  sha pe  as  a pproved by 
PMC  a nd it  s hal l  be  homogenous  in  texture a nd mus t  be free from c racks .  I t  s hal l  
have the thic knes s a s  s peci f ied  in  the dra wing and must  be from a pproved 
ma nufa cturer  conforming to  IS ,  having  minimum c ompress ive strength  of  
350k g/ Sqc m.  

 15.2  Laying  

Over the exis ting  c ompacted a nd l evel ed s urface/  s ol ing ,  a  layer  of  c lea n/  sha rp/ 
cours e sa nd with  a  minimum thick ness  of  50mm s hal l  be  s pread a nd c ons ol idated 
using  v ibratory  rammer.  Over  the la id  sa nd,  pavers  a re plac ed a s  per  the pattern 
and des ign a nd joints  are  f i l l ed  with  sa nd.  Top la id  surfac e shal l  onc e a gain  be 
consol ida ted us ing vibratory ra mmer.  Vibratory  ra mmer shal l  be of  adequate 
capaci ty .  The entire  surfac e s hal l  be  c l ea ned and sl oped as  per  requirement .  Edge 
protect ion s hal l  be  provi ded wherever  required as  a pproved by  PM C Pavers  shal l  
be  cut ,  us ing  ma chine only .  

 

16.  FLOO RING  AND DADO OING  ADHES IVES & EPOXY GROUTS .  

 

WEBER.SER PLUS WHITE . 

DIRECTIONS FOR USE : 

SURFACE PREPARATION : 

1) Clean the substrate of oil strains and bond inhibiting compounds . Also remove dirt , dust and 
laitance , if any , using high pressure water jet or any other suitable method. 

2) Ensure that the substrate is flat , stable, well adhered and has a normal absorption.  

3) Concrete screeds, renders and block work should be cured sufficiently to avoid the shrinkage cracks. 

4) Correct the local undulation/ damage on the substrate at least 48hours before the application of 
weber.set plus- white. 

5) Saturate the surface well and remove excess water before application of the tile adhesive. 

 

MIXING 

1) Gradually add 2.5 parts of powder to 1 part of water (by volume) and mix it to a smooth , workable 
paste using a suitable stirrer or a low speed drill mix . 

2) Do not attempt to extend the pot life by adding more  water to the mix. 

3) After mixing allow the mixture to stand for 2 minutes for it to mature. 

TILE FIXING  

1) Apply weber.set plus-white over the surface using the straight edge of the notched trowel and then 
comb the applied adhesive using the notched side of the trowel to achieve the desired thickness . If the 
adhesive is buttered to the tile , then ensure proper coverage of the tile surface to avoid voids . 

2) Firmly press the tile into the adhesive to ensure good initial bonding. 

WEBER .SET FIRM 

DIRECTIONS FOR USE : 

SURFACE PREPARATION : 

1) Clean the substrate of oil strains and bond inhibiting compounds . Also remove dirt , dust and 
laitance , if any , using high pressure water jet or any other suitable method. 
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2) Ensure that the substrate is flat , stable, well adhered and has a normal absorption.  

3) Concrete screeds, plastered surfaces , block works and renders should be cured sufficiently to avoid 
the shrinkage cracks. 

4) Correct the local undulation/ damage on the substrate at least 48hours before the application of 
weber.set firm. 

5) Saturate the surface well and remove excess water before application of the tile adhesive. 

MIXING 

1) Gradually add 2.5 parts of powder to 1 part of water (by volume) and mix it to a smooth , workable 
paste using a suitable stirrer or a low speed drill mix . 

2) Do not attempt to extend the pot life by adding more  water to the mix. 

3) After mixing allow the mixture to stand for 2 minutes for it to mature. 

TILE FIXING  

1) Apply weber.set firm over the surface using the straight edge of the notched trowel and then comb 
the applied adhesive using the notched side of the trowel to achieve the desired thickness . If the 
adhesive is buttered to the tile , then ensure proper coverage of the tile surface to avoid voids . 

2) Firmly press the tile into the adhesive to ensure good initial bonding. 
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WEBER. SET  FLEX 

DIRECTIONS FOR USE : 

SURFACE PREPARATION : 

1) Clean the substrate of oil strains and bond inhibiting compounds . Also remove dirt , dust and laitance , if any , using 
high pressure water jet or any other suitable method. 

2) Ensure that the substrate is flat , stable, well adhered and has a normal absorption.  

3) Concrete screeds, plastered surfaces , block works and renders should be cured sufficiently to avoid the shrinkage 
cracks. 

4) Correct the local undulation/ damage on the substrate at least 48hours before the application of weber.set flex. 

5) Saturate the surface well and remove excess water before application of the tile adhesive. 

MIXING 

1) Gradually add 3 parts of powder to 1 part of water (by volume) and mix it to a smooth , workable paste using a 
suitable stirrer or a low speed drill mix . 

2) Do not attempt to extend the pot life by adding more  water to the mix. 

3) After mixing allow the paste to stand for 2 minutes for it to mature. 

TILE FIXING  

1) Apply weber.set flex over the surface using the straight edge of the notched trowel and then comb the applied 
adhesive using the notched side of the trowel to achieve the desired thickness . If the adhesive is buttered to the tile , 
then ensure proper coverage of the tile surface to avoid voids . 

2) Firmly press the tile into the adhesive to ensure good adhesion. 

WEBER .SET NOVA – WHITE  

DIRECTIONS FOR USE : 

SURFACE PREPARATION : 

1) Clean the substrate of oil strains and bond inhibiting compounds . Also remove dirt , dust and laitance , if any , using 
high pressure water jet or any other suitable method. 

2) Ensure that the substrate is flat , stable, well adhered and has a normal absorption.  

3) Concrete screeds, plastered surfaces , block works and renders should be cured sufficiently to avoid the shrinkage 
cracks. 

4) Correct the local undulation/ damage on the substrate at least 48hours before the application of weber.set nova 
white. 

5) Saturate the surface well and remove excess water before application of the tile adhesive. 

MIXING 

1) Gradually add 2.5 parts of powder to 1 part of water (by volume) and mix it to a smooth , workable paste using a 
suitable stirrer or a low speed drill mix . 

2) Do not attempt to extend the pot life by adding more  water to the mix. 

3) After mixing allow the paste to stand for 2 minutes for it to mature. 

 

TILE FIXING  
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1) Apply weber.set nova white over the surface using the straight edge of the notched trowel and then comb the 
applied adhesive using the notched side of the trowel to achieve the desired thickness . If the adhesive is buttered to the 
tile , then ensure proper coverage of the tile surface to avoid voids . 

2) Firmly press the tile into the adhesive to ensure good adhesion. 

WEBER  EPOXY SYSTEMS  

DIRECTIONS FOR USE : 

SURFACE PREPARATION : 

1) Clean and remove any loose particles , laitance and dust from the tile joints before grouting . 

APPLICATION 

1) Take 2 parts resin , 1 part harderner & 8 parts filler by weight. 

2) Mix the resin & hardener for a minute . Add 80% of the filler and mix it for 2 minutes . Then add balance 20% of filler 
and mix all the components for another 2 minutes to get a homogeneous paste .  

3) Before application wear rubber gloves and start filling the tile joints with a rubber trowel or any other appropriate 
tool. 

4) Remove the excess material by placing the rubber trowel or any appropriate tool ,perpendicular to the tiled surface.  

5) As the epoxy grout start gelling after 30-45 minutes (depending upon the site temperature) start the initial cleaning 
with a scrubber and soap water solution. 

6) Finally clean the tiled surface with a dry cloth. 

JNR  JOINERY WORK  

 

1.  SCOPE  

This  item of  s peci f ica t ion rela tes  to  the requirement  of  s upplying ,  fa bricat ing  a nd erec ting in  
pos it ion wood works  l ike  d oors ,  windows  a nd vent i lators .  The type,  qual ity ,  ma terials ,  s izes  a nd 
shapes  of  members,  etc . ,  shal l  be as  per deta il ed drawings  a nd s pec if icat ions .  

 

2.  REF ERENCE TO STANDARD SPEC IFIC ATIO NS   

The provis ions  of  the fol lowing India n Sta nda rd spec if icat ions  shal l  with  the a mendments  form a 
pa rt  of  thes e s pec if icat ions:  

IS:  303  Plywood for  general  purpos e.   
IS:  1003  Timber pa nel l ed  a nd gl azed shutters  ( Pa rts  I  & II) .   
IS:  1141  Seasoning  of  t imber.   
IS:  1328  Veneered dec ora t ive pl ywood.  
IS:  2202  Wooden f lus h door  shutters  ( Sol id  core type) .   
IS:  2338  Finishing  of  wood a nd wood bas ed ma terials .  
IS:  2380  Methods  a nd tes ts  for  wood pa rtic l e  boards a nd boa rds from othe r  
l ignoc el l ulos ic  ma teria ls .   
IS:  3097  Veneered pa rtic l e  boa rds.   
IS:  4021  Timber door,  window a nd venti la tor  fra mes.   
IS:  4913  Code of  pract ic e for  s el ec tion,  instal la tion a nd ma intena nc e of  t imber doors  
and windows .   

 

3.  TIMBER G ENERALL Y  

Timber s hal l  be  the best  of  i ts  kind ,  wel l  s eas oned,  sa wn die  s qua r e,  f ree from large or uns ound 
knots ,  s pongy or  bri tt l e  hea rt  a nd a ny  other  defects .  

 3.1  Hardwood for  joinery  work :  
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All  hardwood for  joinery  work  shal l  be  s el ec ted so  tha t  t imber in  a djac ent  piec es  is  ma tching  or 
uniform or  s ymmetrica l  in  col our  a nd gra in  a nd l eft  c l ea n to rec eive s taining or c l ear  f inish.  

 3.2  Teak,  Na ndi  and Sal  wood:  

Shal l  have uniform col our reas ona bly straight gra ins a nd shal l  be  free from la rge l oos e dead k nots ,  
cracks ,  s hak es,  wa rp,  twists ,  bends,  bore hol es ,  sa p wood,  etc .  

 3.3  Plywood:  

Plywood is  of  wea ther a nd boil  proof  s ta ndard with gra de A veneers which  is  Smooth a nd 
painta bl e,  neatly  made repa irs  permiss ibl e  a nd us ed for  na tura l  f inis h in l ess  dema nding  
appl icat ions.  

 3.4  Lamina ted plast ic :  

Lamina ted pla st ic  s heet  s hal l  be  s ta nda rd gra de f ixed with  suita bl e  c ontac t  a dhes ive.  A fter  f ix ing,  
expos ed edges  of  sheets  shal l  be  pla ned a nd l eft  with  a  smooth  bevel ed edge.  

 3.5  Non- combus tibl e  boa rds:  

Non- combus tibl e  boa rds shoul d be a pproved from s peci f ied ma nufac turer.  

4.  ADHESIV ES  

Adhes ives  shal l  be  compatibl e with the pres ervative treatment  us ed for  the t imber.  

 

5.  WORK MANSHIP  

All  jo inery shal l  be such tha t  a l l  pla nes  a re moulded.  M oul dings  for  glazed pa nels  s hal l  have 
rounded edges.  

Al l  jo inery  shal l  be  ca rried  out  by  skil l ed  work men usi ng  proper  tools .  Al l  works  s houl d  be 
properly mortis ed ,  tenoned,  shoul dered,  housed,  dovetail ed,  mitred,  glued,  pinned,  na il ed as  
appropriate .  Al l  jo ints  shal l  be  f ine a nd nea tly  done.  

Curved work shal l  be buil t  f rom a n appropriate number of  piec es  cut  to  the required shapes.  
Where v isibl e ,  nails  should  be punched in  a nd stopped.  Screw hea ds shal l  be  c ounters unk  2mm 
below the f inished surface .   

Al l  pa nel ed s hutters  s hal l  be  fa bricated to  precis e s izes ,  with  ra i ls  a nd s tyl es  to c orrec t  s izes  and 
jo ined together  with f ine joints .  Provide grooves  to  rec eive glass  as  cal led for .  

 

6.  INSTALL ATIO N  

Ins tal l  a l l  f ra me work  in  prepa red openings  to  true pl umb a nd s qua re.  Fra mes  to  be s ec urel y  f ixed 
to  mas onry/  other  supports  through expa nsion bolts  pass ing  through the teak wood ‘rough 
ground’  a l ready instal led.  

Ins tal l  a l l  s hutters  to f i t  s nugly  into  frames ,  opera t ing  smoothl y.  

 

7.  HARDWARE  

Fix  al l  ha rdwa re with  matc hing  sc rews.  E ns ure s mooth  func t ioning of  a l l  ha rdwa re.  R emove al l  
hardware exc ept hinges before decora tion a nd subs equently  ref ix ,  o i l  a nd a djust .  Na ils  shal l  
comply  with  sta ndards  and where us ed for  f ixing  jo inery,  s hal l  have a n external  expos ed fac e a nd 
interior expos ed fac e galvanized i f  us ed  in  da mp c ondit ions .  Bol ts  should  be mil d  steel  with  nuts  
and washers as  per standa rds.  B olts  to be galvanized for exterior work  and in da mp interior 
locat ions  shal l  incl ude nuts  and washers .  

Bolts  c onnect ing  t imbers  loa ded pa ral l el  to  the gra in  s hal l  be  s pac ed a  minimum of  eight  t imes 
the dia meter  of  the bolt  from the end of  the t imber .  B olts  c onnec ting t imbers l oaded 
perpendicula r  to  the grain  shal l  be  s pac ed a  minimum of  four  t imes  the dia meter  of  the bolt  from 
the l oad edge.  No bolt  should  be c los er  tha n twic e the dia meter of  the bol t  from a ny edge of  
t imber .  
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Wood sc rews  s hal l  comply  with  sta ndards  a nd be of  suff ic ient  s ize  adequa te for  the purpos e for 
which  they  a re  required.  Unl ess  otherwis e s peci f ied,  brass  sc rews  shal l  be  us ed for  interior 
locat ions  a nd galva nized sc rews  shal l  be  us ed for  exterior  l ocat ions .  

 

8.  SIZES  

The dimens ions  of  t imber spec if ied  a re  nominal  unl ess  des cribed as  f inished.  

Sa wn timber s hal l  be  l eft  with  a  sa wn fac e to hold  the ful l  nominal  dimensions spec if ied .  R e - sawn 
timber shal l  b e within 2mm of  the nominal  s ize .  Finished t imber shal l  be within a  tol era nce of  
2 .5mm of  eac h f inished fac e from the nominal  s ize.  

 

9.  PLUGGING  

Plugging  shal l  be  by  shot  f i red  f ixings ,  where approved or  by  cas ting  in  or  dri l l ing  a nd ins ert ing  
f ibrous or othe r a pproved f ix ing  ma terials  at  450mm c enters  ( minimum)  a nd f ix ing  with  na i ls  or 
screws  to  brick ,  bl ock  or  c onc rete  surfac es  through a ny plas ter,  t i l e  or  other  s urfac e f inishing.  
Where wal ls  a re of  hol l ow block  pa rti t ions,  conc rete  f ix ing bl ocks sha l l  be bu il t  in  for suc h f ix ings .  

 

10.  FLUS H DOO RS  

Timber f lush  doors  sha l l  be  of  s peci f ied  thick ness  c onstruc ted of  ha rdwood c ores  a nd pl ywood 
facing of  spec if ied  th ic kness  to  both  sides .  The c ore shal l  c onsis t  of  top rail  a nd st i l es ,  middl e 
and bottom ra ils ,  intermed iate  ra i ls  a nd with  l ipping,  tongued on to  al l  four  edges  a nd wil l  be  of  
speci f ied  dimens ions .  Reba ted l ippings to  s ti l es  shal l  be  of  s pec if ied  dimensions.  

 

11.  PAINTING AND POLIS HING  

All  panes,  shutters ,  etc . ,  s hal l  be  pol ished a nd painted as  cal l ed  for  

 

PAINTING WORKS. 
 
General 
 

All paints, varnishes, distemper or other surface coating materials shall be of approved quality conforming to the 
appropriate Indian Standard, wherever such standard IS available, and be obtained from a manufacturer of repute. If 
there are more than one quality for one particular product, only first quality shall be used unless otherwise stated in the 
Schedule of Items. 

Sampling & Testing. 
 
The Project Consultants may at his discretion, require samples of paint to be tested. In such cases testing will be 
according to IS: 101 (Part 1-8) – 1964-1993 

Storage. 
 
Paints, primers, distempers and varnishes shall be delivered in sealed containers. They shall be stored in cool dry 
condition to the satisfaction of the Project Consultants. 

Paints for priming. 
 
Ready mixed paints for priming coats of steel and ironwork shall either comply with IS:2074-1992 “Ready Mixed Paint”, 
“Red Oxide Zinc Chrome Priming” or Red Oxide metal primer as specified. For wood work it shall be pink / white wood 
primer as specified by the manufacture of the synthetic enamel paints, conforming to IS: 3535-1966. 

Royale Shyne is a high-sheen variant of Royale that offers enhanced radiance on ceilings walls, for those who want to 
make their walls a point of attraction. 
1Green Assure 
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The promise of Green Assure from Asian Paints, implies that this product conforms to strict international 
environmental and safety standards. Low VOC standards and the absence of any harmful chemical results in very low 
odor 
2Teflon Surface Protector 

Teflon Surface Protector, fortifies your walls against tough stains, increases durability and reinforces the strength of 
the paint film. It has enhanced stain resistance that protects your walls for all kind of stains. The toughest household 
stains like turmeric and ink are reduced to a large extent, while water based stain like tea, coffee etc are completely 
removed. 
3Hi-Sheen Finish 

Smooth hi-sheen finish offers an enhanced radiance on the walls making your home more attractive 
4Anti- Bacterial and Anti- Fungal Shield 

Royale Shyne is designed to prevent fungal growth on walls. It also offers a unique anti- bacterial shield that kills = 
99% of microorganisms as per Japanese Industrial Standard Z - 2801. 
 

Asian Paints Royale Shyne Luxury Emulsion Generic: Apply 2-3 coats of Asian Paints Royale Shyne or equivalent luxury 
water based emulsion, with high sheen, low VOC, anti fungal properties and high wash ability, with 40-45% dilution 
with water, over two coats of Asian Paints DCP Primer or equivalent primer after dilution with water or turpentine 
(depending on the primer used) and two coats of Asian Paints Acrylic Wall Putty or equivalent as per the recommended 
application procedure.  

Apply 2-3 coats of Asian Paints Royale Shyne or equivalent luxury water based emulsion with Teflon TM additives, high 
sheen (11-17 at 60 deg GH), low VOC (56.31 gms/lit, for White shade) as per ASTM D 6886 as tested at Shriram Institute 
for Industrial Research (for Non Flat Coating type) conforming to LEED, GS 11 and IS 15489 Type 1 standards with anti 
fungal properties, high wash ability and coverage of 150-175 sq.ft/ltr for 2 coats, with 40-45% dilution (with water). 
This has to be applied over two coats of Asian Paints DCP Primer or equivalent primer after dilution with water or 
turpentine (depending on the primer used) and two coats of Asian Paints Acrylic Wall Putty or equivalent as per the 
recommended application procedure. 

Asian Paints Apex  --  Weatherproof Emulsion is a smooth water-based, modified acrylic, exterior  

wall finish with silicon additives. 

1) Excellent Anti-algal Performance Resists algae and fungi growth on walls preventing appearance of black spots 
on walls. 

2) Weather Guard 

It withstands extreme tropical conditions of high rainfall, humidity and heat. 

3) Alkali and UV degradation 

It protects against alkali and UV degradation ensuring shades do not fade. 

Under coats : 

Exterior Wall Primer 

TECHNICAL DETAILS 

a. Drying time Surface dry time 30 min 

b. Sheen levels: 5 - 7 at 60 deg GH 

c. Flash point IS101/1987 Part 1, Sec 6:NA 
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d. Stability of thinned paint: To be used within 24 hours 

PRODUCT FEATURES 

Color Available. 

Shelf life: 3 years from date of manufacture in original tightly closed containers away from direct sunlight and 
excessive heat. 

Asian Paints Apex 

Generic: Apply 2 coats of Asian Paints Apex or equivalent premium water based, modified acrylicexterior emulsion 
with silicon additives and soft sheen with anti algal properties over one coat of Asian Paints Exterior Wall Primer or 
equivalent and Asian Paints Wall Putty or equivalent as per the recommended application procedure. 

Product Specific: 

Apply 2 coats of Asian Paints Apex or equivalent premium water based, modified acrylic exterior emulsion with silicon 
additives conforming to I S 15489 standards with low VOC of 32.34 gms / lit (for Classic White shade) as per ASTM D 
6886 as tested at Shriram Institute for Industrial Research (for Non Flat Coating type), 3 - 3.5 at 60 deg GH sheen 
levels and coverage of 55 - 60 sq ft/ltr over one coat of Asian Paints Exterior Wall Primer or equivalent and Asian 
Paints Wall Putty or equivalent as per the recommended application procedure. 

uPVC DOORS, WINDOWS, VENTILATORS 

General 
WINTECH PRODUCES PROFILES FOR CASEMENT & SLIDING SYSTEMS IN 60MM & 75MM SERIES. THE PROFILES ARE 
DESIGNED TO SUIT INDIAN CLIMATIC CONDITIONS AND FOLLOW BS-EN 12608:2003 STANDARDS. THE WINTECH 
PROFILES ARE MULTI CHAMBERED AND PROVIDE OPTIMAL SOUND AND THERMAL INSULATION. THE CO-
EXTRUDED BEADS GIVE BETTER FINISHES AND ARE EASY TO INSTALL. PROFILE COMES WITH 10 YEARS 
WARRENTY. 

uPVC wall thickness will be 2.2 mm. 
Profile testing is done in CIPET. 
Gaskets used in this system are TPV gaskets which come along with the profile and coextruded in case of glazing beads. 
Gaskets come with 10 years warrenty. 
 
Installation 
 
uPVC windows comes fully fabricated from factory and installed at site with the help of anchor fasteners and silicon 
sealant. No fabrication work is done at site. 

Sections 
 

2.5 track sliding window frame (41201-01500) will be of 94mm x 45mm and window shutter (41201-03100) will be 
of 39mm x 58mm. 3 track sliding door frame (41201-01000) will be of 108mm x 45mm and door shutter (41201-
03000) will be of 39mm x 75mm. Casement window frame (41101-11000) will be of 60mm x 55mm and casement 
shutter (41101-13000) of size 60mm x 75mm.   

  Hardwares 

Touch lock will be used for sliding windows and multipoint locking mechanism for sliding doors and openable doors. 
All hardwares are tested and come with 1 year warrenty. 

Reinforcement  
 

Galvanized iron reinforcement will be used inside the uPVC frame and shutter of thickness between 1mm to 2.5mm 
based on the window size. 

Page 95 of 156



 

 

Glass: 

Glass used will be DGU glass of total thickness 20mm (5mm clear + 10mm airgap + 5mm clear) from Saint Gobain with 
noise reduction up to 40 decibels.  

Following standards are adhered during the profile extrusion. 

 BS EN 12608:2003,  
 EN 477, EN 478, EN 513 
 ISO 306 Method B,  
 ISO 178, ISO 179, ISO 527, EN 479, UL-94,  
 ASTM D 257  

      ASTM D792 

 

CEMENT :  

a.  Rec ommended tes ts:  

i .  F ineness  

i i .  Soundness  

i i i .  Consis tency   

iv .  Setting t ime  

v .  Compress ive strength  a nd  

vi .  Chemical  a nal ysis  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  IS:  3535 -1986 Method of  sampling  hydraul ic  c ements .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  

 IS:  8112-1989,  Spec if ic ation for  43 grade ordina ry  portla nd c ement .  

 IS:  12269- 1987,  Speci f ication for  53 grade ordina ry  portla nd c ement.  

 IS:  12330- 1988,  Speci f ication for  sul fate  res is ting  portland c ement.  

d .  Rel eva nt references:  

 IS:  4031-1988,  M ethod of  phys ical  tes ts  for  hydra ul ic  c ements .   

 Part- 2:  Determina tion of  f ineness  by spec if ic  surfac e by  Blaine air    permea bil i ty  method.  

 Part- 3:  Determina tion of  s oundness .  

 Part- 4:  D etermina tion of  cons is tency  of  sta ndard c ement  paste .  

 Part- 5:  Determina tion of  init ia l  a nd f inal  s ett ing  t ime.  

 Part- 6:  Determinat ion of  c ompress ive s trength of  hydraul ic  c ement  ( other  tha n   mas onry  c ement) .  

 Part- 6:  Determina tion of  compressive strength  of  masonry  c ement.  

 IS:  4032-1985,  C hemic al  a nalysis  of  hydra ul ic  c ement.  

 IS:  3535-1986,  M ethod of  sa mpl ing  hydraul ic  c ements .  

 IS:  8112-1989,  Spec if ic ation for  43 grade ordina ry  portla nd c ement .  

 IS:  12269- 1987,  Speci f ication for  53 grade ordina ry  portla nd c ement.  

 IS:  12330 -1988,  Sp ecification for  sulph ate resisting portl and cement.  

 Conc rete  work ers  guide -1992 by  R es ea rch  a nd C onsul ta ncy  directorate,  ACC  L td . ,  Mumba i .  
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FINE AGGREG ATE :  

a.  Rec ommended tes ts:  

i .  Part ic l e s ize  a nd sha pe.  

i i .  Estima tion of  del eterious materials  and organic  impurit ies .  

i i i .  Spec if ic  gravity a nd density .  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  IS:  2430 -1986,  M ethods  of  sa mpling of  a ggrega tes  for conc rete .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  IS:  383 - 1990  Spec if ica tion for c oa rse a nd f ine a ggregate  from na tural  
sourc es  for c onc rete .  

d .  Rel eva nt references:  

 IS:  383- 1990,  Spec if ica tion for c oa rs e and f ine aggrega te from na tural  s ourc es  for c onc rete.  

 IS:  2430-1986,  M ethods of  sampl ing  of  aggregates  for  c oncrete.  

 IS:  2386-1990,  M ethods of  tes ts  for a ggregates  for conc rete .  

 Part- 1:  Pa rtic l e  s ize a nd s hape.  

 Part- 2:  Est imate of  del eterious  ma terials  a nd orga nic  impurit ies .  

 Part- 3:  Speci f ic  gravity ,  densi ty ,  voids ,  a bs orption a nd bulking .  

 Part- 6:  M easuring  mortar  mak ing  properties  of  f ine aggrega te.  

 Conc rete  work ers  guide -1992 by  R es ea rch  a nd C onsul ta ncy  directorate,  ACC  L td . ,  Mumba i .  

 

          B es t  qual i ty  of  M anufactured sa nd ca n be us ed ins tead for  Sa nd,  A pproval  to  be tak en from PM C 
before procurement.  

          Manufactured Sand ( Zone II – IS:383 -1970) 

 

COARSE AGGREG ATE:  

a .  Rec ommended tes ts:  

i .  Sieve a nalys is  

i i .  F lakiness index  

i i i .  Spec if ic  gravity a nd density  

iv .  Soundness  

v .  Alkal i  a ggregate  react ion  

vi .  Mec ha nical  properties  

vi i .  Petrogra phic  examinat ion  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  IS:  2430 -1986,  M ethods  of  sa mpling of  a ggrega tes  for conc rete .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines  of  IS:  383 - 1990,  Spec i f ica tion for  coa rs e a nd f i ne a ggregates  from na tural  
sourc es  for c onc rete .  

d .  Rel eva nt references:  

 IS:  383- 1990,  Spec if ica tion for  coa rse a nd f ine a ggregates  from natural  s ources  for  
concrete.  
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 IS:  2430-1986,  M ethods of  sampl ing  of  aggregates  for  c oncrete.  

 IS:  2386-1990,  M ethods of  tes ts  for a ggregates  for conc rete .  

 Part- 1:  Pa rtic l e  s ize a nd s hape  

 Part- 3:  Speci f ic  gravity ,  densi ty ,  voids ,  a bs orption,  and bulking  

 Part- 4:  M echa nical  properties  

 Part- 5:  Soundnes s  

 Part- 7:  Alkal i  aggrega te  rea ct ivi ty  

 Part- 8:  Petrogra phic  examina ti on 

 Conc rete  work ers  guide -1992 by  R es ea rch  a nd C onsul ta ncy  directorate,  ACC  L td . ,  Mumba i .  

WATER:  

a.  Rec ommended tes ts:  

i .  P-Alkal inity  

i i .  M-Alkal ini ty  

i i i .  Inorga nic  s ol ids  

iv .  Sul pha tes  

v .  Chlorides  

vi .  Sus pended sol ids  

vi i .  Orga nic  s ol ids  

vi i i .  pH val ue  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per  guidel ines of  IS :  3025 -1986,  M ethods of  sampling a nd tests  (physical  and c hemical )  for 
water  a nd was tewa ter.  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  IS:  456 - 1978,  C ode of  pra ctic e  for pla in  a nd re inforc ed c onc rete .  

d .  Rel eva nt references:  

 IS:  456- 1978   Code of  prac tic e for  plain  a nd reinforc ed conc rete  

 IS:  3025-1986  Methods  of  sa mpl ing  a nd tests  ( physical  a nd chemical)  for    
  water  a nd was tewa ter.  

 Part- 1 ( 1986) :   Sampl ing  

 Part- 2 ( 1983) :   pH val ue 

 Part- 15 (1989):  Total  res idue (total  s ol ids  diss olved a nd sus pended  

 Part- 16 (1989):  Total  d issol ved s ol ids  

 Part- 17 (1989):  Total  sus pended sol ids  

 Part- 23 (1986):  Alkal ini ty  

 Part- 24 (1986):  Sul fates  

 Part- 32 (1988):   Chlorides  

 

ADMIXTURES :  

(Acc el era ting,  reta rding ,  wa ter  reduc ing/  worka bil i ty  improvement a nd a ir  entraining 
admixtures)  

a .  Rec ommended tes ts:  
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i .  Wa ter  c ontent of  c oncrete with  a nd without  a dmixture.  

i i .  Setting t ime of  conc rete  with  and without  a dmixture .  

i i i .  Compress ive streng th  of  conc rete with a nd without admixture.  

iv .  Change in  l ength of  c oncrete  with  a nd without admixture.  

v .  Bleeding of  c onc rete  with  a nd without  admixture .  

vi .  Worka bil i ty  of  conc rete  with  and without  a dmixture .  

vi i .  Air  c ontent of  c onc rete  with  and withou t  a dmixture .  

vi i i .  Heat  of  hydrat ion of  conc rete  with  a nd without a dmixture .  

ix .  Chloride content .  

x .       Uniformity tes ts  ( pH val ue,  dry  material  content ,  rela tive densi ty) .  

xi .      C ompa ta bil ity  of  admixture with  c ement .  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  IS:  9103 -1979,  Conc rete a dmixtures  –  Speci f icat ion.  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  IS:  9103 -1979,  Conc rete a dmixtures  –  Speci f icat ion.   

d .  Rel eva nt references:  

 IS:  9103-1979  Conc rete  A dmixtures  –  Spec if ica tio n.   

 IS:  516- 1991   Methods  of  tests  for  strength  of  conc rete  

 IS:  6925-1987  Methods  of  test  for determinat ion of  water  solubl e  chl orides   
 in  c oncrete  admixtures .  

 

FRES H CO NCRETE :  

a.  Rec ommended tes ts:  

i .  Slump/ c ompac tion fac tor/  Vee B ee test  

i i .  Setting t ime of  conc rete  by  penetrat ion method  

i i i .  Air  c ontent  

iv .  Analysis  for  cons ti tuents  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  IS:  456 - 1978,  C ode of  pra ctic e  for pla in  a nd reinforc ed c onc rete .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of   

 IS:  456- 1978   Code of  prac tic e for  plain  a nd reinforc ed conc rete.  

 IS:  1199-1991  Methods  of  sa mpl ing  a nd a nalys is  of  conc rete .  

d .  Rel eva nt references:  

 IS:  1199-1991  Methods  of  sa mpl ing  a nd a nalys is  of  conc rete .  

 IS:  8142-1987  Setting t ime of  conc rete  by  penetrat ion resis tanc e.  

 

HARDENED C O NCRETE:  

a.  Rec ommended tes ts:  

i .  Compress ive strength  
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  Accel era ted curing  

  Normal  curing  

i i .  Permea bil i ty  tes t  

 

b .  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines in rel eva nt India n Sta nda rds .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  

 IS:   456- 1978  Code of  prac tic e for  plain  a nd reinforc ed conc rete.  

          IS:  1199-1991        M ethods  of  sa mpl ing  and a nalys is  of  conc rete  

d.  Rel eva nt references:  

 IS:  456- 1978   Code of  prac tic e for  plain  a nd reinforc ed conc rete.  

 IS:  516- 1991   Methods  of  tests  for  strength  of  conc rete.  

 IS:  9013-1987  Method of  tes ting  of  ac cel erated cured c oncrete.  

 IS:  3085-1990  Method of  tes t  for permea bil ity  of  c ement  morta r  a nd c oncrete.  

 

REINFORC ING  S TEEL:  

a .  Rec ommended tes ts:  

i .  Tensil e  tes t  on ba rs  welded or  otherwis e  

i i .  Bend a nd rebend tes t  

i i i .  Bond test  

iv .  Chemical  a nal ysis  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per  guidel ines  of  IS:  1786 -1990,  Speci f ica tion of  h igh  strength  deformed steel  ba rs  for  conc rete  
reinforc ement .  

c .  Acceptanc e c r iteria :  

         A s  per  guidel ines of  IS:  1786 - 1990,  Spec i f ica tion of  high strength deformed steel  ba rs  for  conc rete 
reinforc ement .  

d .  Rel eva nt references:  

 IS:  1786-1990  Spec if ica tion of  high s trength  deformed s teel  ba rs  for  concrete 
reinforc ement .  

 IS:  1608-1991  Methods  of  tens il e  tes t ing  of  s teel  products .  

 IS:  228- 1987   Methods  of  chemical  a nalysis  of  steel .  

 Part- 1:    Determinat ion of  ca rbon by  vol umetric  method.  

 Part- 3:    Determinat ion of  phos phorous  by  alkal i  metric  method.  

 Part- 9:    Determinat ion of  sul phur .  

 

SOLID CO NC RETE BLO CK S:  

a .  Rec ommended tes ts:  

i .  Dimensional  tol era nc es  

i i .  Block  dens ity a nd c ompressive s trength  
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i i i .  Wa ter  a bs orption  

iv .  Drying  s hrinkage  

v .  Mois ture movement  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  IS :  2185 -1987,  Spec if icat ion for  conc rete mas onry units  Pa rt - 1 (1987) s ol id 
concrete  blocks .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  IS :  2185 -1987,  Spec if icat ion for  conc rete mas onry units  Pa rt - 1 (1987) s ol id 
concrete  blocks .  

d .  Rel eva nt references:  

 IS:  2185-1987,  Spec if ic ation for  conc rete mas onry units  Pa rt - 1 (1987) s ol id  conc rete bl ock s.  

 

AUTOC LAV ED CEL LUL AR CO NC RETE BLOCKS :  

a .  Rec ommended tes ts:  

i .  Dimensional  tol era nc es  

i i .  Block  dens ity a nd c ompressive s trength  

i i i .  Wa ter  a bs orption  

iv .  Drying  s hrinkage  

v .  Mois ture movement  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  

 IS:  2185-1987  Spec if ica tion for  conc rete mas onry units .  

 Part- 3 ( 1990)   Autoclaved c el l ular  (a erated)  conc rete bl ocks.  

c .  Acceptan c e c r iteria :  

 As  per guidel ines of  

 IS:  2185-1987  Spec if ica tion for  conc rete mas onry units  

 Part- 3 ( 1990)   Autoclaved c el l ular  (a erated)  conc rete bl ocks   

d .  Rel eva nt R eferenc es:  

 IS:  6072-1990  Spec if ica tion for  autocl aved reinforc ed c el lula r conc rete  wal l  s la bs .  

 IS:  6441-1987    Methods  of  tests  for  autoclaved c el lula r  conc rete produc ts  

 Part- 1:       Determinat ion of  unit  wt .  A nd moisture c ontent  

 Part- 2:      Determinat ion of  drying s hrinkage.  

 Part- 4:               Corros ion protec tion of  s teel  reinforc ement.  

 Part- 5:        Determinat ion of  compress ive strength .  

 IS:  2185-1987    Spec if ica tion for  conc rete mas onry units  

 Part- 3 ( 1990) :      Autoclaved c el l ular  (a erated)  conc rete bl ocks.  

 

DO OR SHUTTERS :  

a .  Rec ommended tes ts:  

i .  Dimensions a nd defec ts  of  s qua reness  tes t  

Page 101 of 156



 

 

i i .  General  f la tness tes t  

i i i .  Local  pla neness  tes t  

iv .  Impact  indenta tion tes t  

v .  Edge l oading  tes t  

vi .  Shock res ista nc e test  

vi i .  Buckl ing test  

vi i i .  Misus e test  

ix .  Slamming tes t  

x .  Sc rew hol ding  power tes t  

Addit ional  tests  on wood  partic l eboa rd:  

i .  Determinat ion of  water  a bsorpt ion  

i i .  Determinat ion of  s wel l ing  in  wa ter  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines in rel eva nt India n Sta nda rds  

c .  Acceptanc e c r iteria :  

 As  per guidel ines in rel eva nt India n Sta nda rds  

d.  Rel eva nt references:   

 IS:  4020-1994  Door s hutters  method of  tes t  

 Part- 1:    General  

 Part- 2:    Meas urement of  dimensions  a nd defec ts  of  squareness  

 Part- 3:    Meas urement of  defec ts  of  general  f la tness  

 Part- 4:    Local  pla neness  tes t  

 Part- 5:    Impa ct  indenta tion tes t  

 Part- 7:    Edge l oading  tes t  

 Part- 8:    Shock res ista nc e test  

 Part- 9:    Buckl ing test  

 Part- 10:   Misus e test  

 Part- 11:    Slamming tes t  

 Part- 12:    Sc rew hol ding  power tes t  

 IS:  2380-1977  Method of  tes t  for wood pa rt ic l e boa rds  

 Part- 16:    Determinat ion of  water  a bsorpt ion  

 Part- 17:    Determinat ion of  s wel l ing  in  wa ter  

 

AL UMINIUM:  

a.  Rec ommended tes ts:  

i .  Thick ness meas urement of  member  

i i .  Coat ing  thick ness  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines in rel eva nt India n Sta nda rds  

c .  Acceptanc e c r iteria :  
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 As  per guidel ines in rel eva nt India n Sta nda rds  

d.  Rel eva nt references:  

 IS:  5523-1991  Method of  tes ting  anodic  c oat ing  on Al uminium.  

 

TIL ES  (CO NC RETE):  

a .  Rec ommended tes ts:  

i .  Dimensional  tol era nc e  

i i .  F latness  

i i i .  Perpendicula ri ty  

iv .  Stra ightness  

v .  Wa ter  a bs orption  

vi .  Wet tra nsvers e strength  

vi .  Res ista nc e to  wear  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines of  IS:  1237 -1990,  Spec if icat ion for  c ement  conc rete  f l ooring  t i l es .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  IS:  1237-1990,  Spec if icat ion for  c ement  conc rete  f l ooring  t i l es .  

d .  Rel eva nt references:  

 IS:  1237-1990  Spec if ica tion for  c ement c onc rete  f l ooring  t i l es .  

 

GLAZED EARTHENWARE T ILES:  

a.  Rec ommended tes ts:  

i .  Dimensional  tol era nc e  

i i .  Wa rpage  

i i i .  Wa ter  a bs orption  

iv .  Impact  s trength  

v .  Crack ing  tes t  

b.  Sampl ing  and frequenc y of  sa mpl ing:  

 As  per guidel ines in rel eva nt India n Sta nda rds  

c .  Acceptanc e c r iteria :  

 As  per guidel ines in rel eva nt India n Sta nda rds  

d.  Rel eva nt references:  

 IS:  777- 1986  Spec if ica tion for  gla zed ea rthenware wal l  t i l es  

 

MARBLE:  

a.  Rec ommended tes ts:  

i .  Mois ture a bs orption  

i i .  Hardness  

 

b.  Sampl ing  and frequenc y of  sa mpl ing:  
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 As  per guidel ines in rel eva nt India n Sta nda rds  

c .  Acceptanc e c r iteria :  

 As  per guidel ines in rel eva nt India n Sta n da rds  

d.  Rel eva nt references:  

 IS:  1237-1990  Spec if ica tion for  c ement c onc rete  f l ooring  t i l es  

 IS:  1124-1990    M ethods of  tests  for  determinat ion of  water  a bsorption,   

        a ppa rent  s peci f ic  gravity a nd poros ity of  natural  buil ding s tone.  

 

NO N-DES TRUC TIV E TESTING  O F C O NCRETE:  

a .  Rec ommended tes ts:  

i .  Ultrasonic  puls e Veloci ty  tes t  

i i .  Rebound ha mmer test  

b.  Frequency  of  test:  

 About 5% of  randoml y sel ec ted reinforc ed c oncrete  s truc tural  c omponents  ( in -si tu  of  precas t) .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  

 IS:  13311- 1997  Non- des truct ive test ing of  c oncrete  

 Part- 1:   Method of  tes t  for Ultrasonic  puls e  vel oci ty  

 Part- 2:    Method of  tes t  for R ebound ha mmer  

d.  Rel eva nt references:  

 IS:  13311- 1997  Non- des truct ive test ing of  c oncrete  

 Part- 1:    Method of  tes t  for Ultrasonic  puls e  vel oci ty  

 Part- 2:    Method of  tes t  for R ebound ha mmer  

 The tes ting of  c onc rete  in  structures  by  J .H.  B ungey,  Surrey  Universi ty  Press ,  1982.  

 

CORE TES T O N CO NCRET E:  

a .  Rec ommended tes ts:  

i .  Texture of  conc rete  

i i .  Compress ive strength  tes t   

b .  Frequency  of  test:  

 Core to  be tak en from walls ,  s la bs  a nd foot ings whenever  in  doubt .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of  

 IS:  516- 1991   Method of  tes ts  for strength  of  conc rete.  

         IS:  456- 1978   Code of  prac t ic e for  plain  a nd reinforc ed conc rete.  

d .  Rel eva nt references:  

 IS:  516- 1991   Method of  tes ts  for strength  of  conc rete.  

 IS:  456- 1978   Code of  prac tic e for  plain  a nd reinforc ed conc rete.  

 

LOAD TES T:  
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a.  Rec ommended tes t:  

 Load test ing  of  s el ected in -si tu  panels / pre-c ast  c omponents  (s ervic e  loa d tes t) .  

b .  Frequency  of  test:  

 On repres enta tive in -si tu  pa nels  in  eac h type of  housing whenever  in doubt  a bout  0 .5% of  the total  
pre- cast  f loor  roof  c omponents .  

c .  Acceptanc e c r iteria :  

 As  per guidel ines of   

          IS:  456- 1978    Code of  prac tic e for  plain  a nd reinforc ed conc rete  

 IS:  6441( Pa rt- 7 a nd 8)  Method of  tes t  for a utoclaved c el lula r conc rete     
  produc ts  subjec t  to l oa d test .  

d .  Rel eva nt references:  

 IS:  456- 1978:      Code of  prac tic e for  plain  a n d reinforc ed conc rete.  

 IS:  6441( Pa rt- 7 a nd 8):  Method of  tes t  for a utoclaved c el lula r conc rete     
  produc ts  subjec t  to l oa d test .  

 

EARTH-F ILL ING  IN BUIL DING :  

a .  Rec ommended tes ts:  

i .  Gra in  s ize  distr ibut ion for  ma terial  s el ect ion  

i i .  Proc tor  compact ion t es t  

i i i .  F ield  dens ity by c ore extrac tion or Sa nd repla cement  method  

b.  Frequency  of  test:  

i .  One sa mpl e from each  borrow pit  

i i .  Three cores  for every  1000Sqm in c ompa cted thick ness  of  30cm.  

c .  Acceptanc e c r iteria :  

 As  per guidel ines in rel eva nt India n Sta nda rds  

d.  Rel eva nt references:  

 IS:  2720-1987  Method of  tes t  for s oil  

 Part:  2 -1987   Determinat ion of  water  content  

 Part:  4 -1990   Gra in  s ize  analysis  

 Part:  5 -1990   Determinat ion of  l iquid a nd plas tic  l imit  

 Part:  7 -1987   Determinat ion of  water  con tent- dry densi ty  relation using    
  l ight  compact ion.  

          Part:  28-1988  Determinat ion of  dry  densi ty  of  s oils  in  plac e by  sa nd    
 repla c ement method.  

          Part:  29-1988  Determinat ion of  dry  densi ty  of  s oils  in  plac e by  c ore            
 cutter  method.  

 

MIX DESIG N:  

a .  Rec ommended method:  

 Any  one of  the M ethods  outl ined in  SP 23 -1982,  Ha nd book  on c onc rete mixes .   

b .  Frequency  of  design:  

 On every sourc e or  type of  the fol l owing:  
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i .  Aggregates  

i i .  Cement  

i i i .  Admixtures  a nd for  dif ferent  gra des  of  worka bil ity .  

 Or  

          Onc e a  yea r  

c .  Acceptanc e c r iteria  of  Mix:  

 As  per guidel ines of  

         SP:  23- 1982   Handbook  on c onc rete mixes  

 SP:  10262-1982  Rec ommended guidel ines  for conc rete  mix des ign  

 SP:  456-2000  Code of  prac tic e for  plain  a nd rei nforc ed conc rete  

d.  Rel eva nt references:  

 SP:  23- 1982   Handbook  on c onc rete mixes  

 SP:  10262-1982  recommended guidel ines  for conc rete  mix des ign  

 SP:  456-2000  Code of  prac tic e for  plain  a nd reinforc ed conc rete  

 

 

GENERAL  REF ERENC ES  

 

1  Propert ies  of  c onc rete  by  A .M.  N evil l e,  EL BS Publ icat ion 1981  

2 a .  Elements  of  c onc rete making,  1991  

 b.  Conc rete  work ers  guide,  1992  

 c .  Control  tests  for  qual ity  us er ,  1992  

 d .  Notes  for  the c ement  user ,  1992 by  R es ea rc h a nd C onsul ta ncy  direc tora te,  
A .C .C .  Ltd. ,  Mumba i .  

3  SP:  24- 1983:  Explana tory  ha ndbook  on Indian Sta nda rd C ode of  pract ic e  for  pl ain  a nd 
reinforc ed c onc rete .  

4  Workshop on test ing  of  fresh  a nd hardened c onc rete  India n C onc rete Ins ti tute,  1986  

5 SP:  21- 1983:  Summaries  of  India n Sta nda rd for buil ding ma te rials  

6  National  buil ding  c ode,  1983  

7 Non- des truct ive test ing by  Ba rry  Hal l ,  Mac mil lan Educat ion,   

1988 

 

SAF ETY REQUIREMENTS  
The c ontrac tor  a nd sub -c ontractors  s hal l  compl y  with  A LL  the sa fety  precaut ions,  protective 
measures ,  hous e k eeping  requirements ,  etc .  
The contra ctor  shoul d  displa y al l  the personal  protec tive equipment  us ed at  the s ite  a t  the 
entra nc e of  the s ite .  A qual i f ied  safety  engineer  s houl d  be depl oyed at  s i te.  The E mpl oyer/ 
Construct ion Project  M anagement  C onsulta nt ()  with d ue int ima tion shal l  have the right  to stop 
the work a t  s ite  or penal ize,  i f  in  h is  opinion proc eeding with  the work wil l  l ea d to  an unsa fe a nd 
dangerous  c ondition.  C ontractor  shal l  get  the unsa fe  c ondit ion removed or  provide protective 
equipment .  Contracto r shal l  ens ure that  a l l  work men a re a ware a bout  the na ture of  r isk  involved 
in  their  work  a nd ha ve adequate k nowl edge for carrying  out their  work  safel y .  
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The c ontrac tor shal l  be held res ponsibl e for non -c ompl ia nc e i f  a ny  of  the safety meas ures  and 
delays ,  implic at ions ,  injuries ,  fatal it ies  a nd compensat ion a ris ing  out  of  suc h s ituat ions  or  
inc idents .  The contractor  s houl d  fol low the fol lowing sa fety requirements .  

In  res pect  of  a l l  la bour,  direc tly  or  indirectl y  employed on the works  for  the performa nc e a nd  
execution of  the c ontractor ’s  work under the contrac t ,  the c ontrac tor  shal l  at  h is  own expens e 
arra nge for  al l  the sa fety  provisions  as  l is ted in  ( i)  safety  norms  forming part  of  the contrac t  
doc uments  ( i i)  Indian Sta ndards  ( i i i)  The el ectr ici ty  a ct  ( iv)  The mines  ac t  a nd ( v)  R egula t ions,  
rul es  a nd orders  ma de there under  and suc h other ac ts  as  appl ica bl e.  

 

Precaut ions  as  s tated in the sa fety c la us e a re  the minimum nec ess ary a nd shal l  not  preclude the 
contractor  tak ing  a dditional  safety  precaut ions  as  may be wa rra nted for  the pa rt icula r  type of  
work  or s i tuat ions.  Als o mere obs ervance of  thes e preca ut ions  shal l  not  a bs olve the c ontrac tor of  
his  l ia bil i ty  in  ca s e of  l oss  or  da mage to  property  or  injury  to  a ny  person incl uding  the 
contractor ’s  la bour,  the own er ,  ,  a rchitec t ’s  and engineer - in-cha rge’s  repres enta tives or  any  
member of  the publ ic  or res ult ing  in  the death  of  any of  thes e .  

 

Protect ive gea r  s uch  as  sa fety  hel mets ,  boots ,  bel ts  a nd nets ,  etc .  shal l  be  provided by  the 
contractor  at  h is  own cost  to  al l  his  ma npower a t  s i te.  The contrac tor  s hal l  impos e such 
requirements  on al l  s ub -c ontractors  also .  I t  s hal l  be  the res ponsibil i ty  of  the c ontrac tor  to  ensure 
that  s uch  protec tive gear is  worn at  a l l  t imes  by  al l  pers onnel  work ing  a t  s ite .  The /  E ngineer - in-
charge shal l  have the r ight  to  s top or  impos e f ine to a ny person not  wea ring such  protect ive gear 
from working  on the si te.  Adhering  to  environment  protec tion norms  shal l  be impl ied .  

 

F irs t  a id room with nec essa ry  medical  fac i l i t ies  to  be provided as  per  BOC W (B uil ding  a nd Other 
Construct ion Work ers  act .  

 

A  c overed s moking  zone shal l  be  provided a t  l eas t  a t  four  dif ferent  locations a nd other  area s  duly 
ma rk ed as  non-s mok ing a reas .  

 

In  ca s e the contractor  fai ls  to  mak e arra ngements  a nd provide nec es sary  fac i l i t ies  a s  aforesaid ,  
the owner shal l  be  enti t l ed to do  so  and recover the c os ts  thereof  from the c ontrac tor.  The  
decis ion of  the /  E ngineer - in-c harge in  th is  regard shal l  be f inal  a nd binding on the c ontractor .  

 

GENERAL  EHS  REQ UIREMENTS  

  No one should  be al lowed inside the s ite  without  sa fety orientat ion/  si te  induct ion tra ining .  

  All  pers ons  shoul d wea r ID  ca rds,  approved helmet  a nd sa fety s hoes  before entering the si te.  

  Chil d la bour ( below 18 yea rs)  at  s ite  is  s tric t l y  prohibi ted .  

  Smoking is  prohibi ted  at  work plac e,  exc ept  in  smoking zones .  

  Gambling,  a lcohol ,  drugs a nd unruly  behavior  str ict l y  prohibited.  

  No mus ical  ins truments a re al l owed ins ide the si te.  

  Permission should  be taken before taking photogra phs a nd video f i l ming on s ite .  

  Follow al l  safety  s ign ( in Hindi ,  E ngl ish  a nd loc al  la nguages) ,  s ite traf f ic  rul es  a nd obey  al l  
ins truc tions  g iven by a uthorized pers ons.  

  All  haza rds  shoul d be properly  is ola ted/  indic ated by  signs  and barricaded.  

  The bounda ry  of  the s ite  to  be ba rricaded with  G I  sheets  to  a  height  of  5m  a nd suita bl e  methods  
are a dopted at  s i te to s ee tha t  nothing  fal ls  on the outs ide of  the bounda ry causing  ma jor/ minor  
accidents .  
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  All  equipments/  machineries  entering  the si te  shoul d  have proper  doc uments  a nd shoul d  be 
opera ted only  by  qua l i f ied  and approved operators .  C opy of  the documents  to be furnished to the 
.  

  All  vehicl es  entering/  work ing  a t  the premis es s hould  ha ve val id  doc uments ,  hel per  a nd revers e 
horn.  

  Perform al l  works in  ac corda nc e with  permits  and proc edures .  

  Approved safe  wo rk  method sta tement  shoul d be fol lowed s tric tly .  

  Follow l ock out a nd ta g out  proc edure for  every  electric al  a nd mec hanical  opera tion involving  
more than two pers ons  a nd dis tanc e.  

  Always maintain  the work  a rea a nd la bour ca mp cl ea n a nd t idy  a nd maintain good  hous ek eeping.  

  All  inc idents  and accidents  s hould  be reported to   immediately .  

  The s ite  should  be l i t  up  during  late  hours  to  the extent  tha t  a ny  part  of  the si te  s hould  have a  
minimum of  100-lux  intensi ty .  

  Emergency  evacua tion proc edure,  esca pe route,  eme rgenc y number a nd res ponsibl e  f l ow chart  to  
be dis played a t  the entra nc e or as  direc ted by  the /  Owner .  

  EHS s tat is tic  boa rd to be dis played a nd updated periodical ly .  

  The contractor s hal l  a rra nge a ppropriate  loca tion for  ass embly  point  with  signages .  

  The co ntrac tor  shal l  provide a dequa te drinking water  points  a nd hygienic  to i l et  fac i l i t ies  at  s i te  
premis es  for al l  la bours .  

 

1.  TRAFF IC  

1.1  The contractor s hal l  organize operat ions  by  ta king  approval  to  us e the exist ing  roa ds ,  i f  a ny ,  from 
empl oyer.  

1 .2  The contrac tor  shal l  exerc is e ful l  ca re to  ens ure tha t  no dama ge is  caus ed by him or  work men,  
during the operat ion,  to the exis ting  water s uppl y,  s ewera ge,  power or  tel ec ommunicat ion l ines  
or  any other s ervic es  or  works.  The c ontrac tor s hal l  provide a nd erect  bef ore cons truc t ion,  
substa ntial  ba rrica des ,  gua rdrails  a nd wa rning  signs.  He shal l  furnis h,  plac e a nd maintain  
adequate wa rning  l ights ,  s ignals ,  etc . ,  as  required by  c l ient .  

 

2.  SAF E MEANS  OF  ACC ES S  

2.1  Adequa te a nd sa fe  mea ns  of  acc es s  and exi t  shal l  be  pro vided for  al l  work  plac es ,  at  a l l  el evations  
shal l  be  avoided.  

2.2  Suitabl e scaffolds  sh all  be p rovided  for workmen for all  works that cannot  safel y be done 
from th e grou nd ,  or  from solid  constru ction except  such sh ort  duration work as  can be d one  
safely  from l add ers.  L add er sh all  be  of  rigid constru ction h aving sufficient  strength  for  the 
intend ed  l oads and mad e of  metal  and  all  l adders  sh all  be maintained  well  for  safe  working 
condition.  Su itabl e  foothol ds  and  h andhol ds sh all  be  provid ed  on th e l add er.  T he l adder 
sh all  be  given an inclination not  steep er th an 1 in 4  (1  horizontal  and  4 vertical) .  

2 .3  Scaf fol ding or  sta ging more tha n 1.2m a bove the ground or  f l oor,  s wung or sus pended from a n 
overhea d support  or  erected with  sta tiona ry  support  shal l  have a  s tanda rd guard- rail  properly 
attac hed,  bol ted ,  brac ed or  otherwis e s ec ured at  l east  1m high  a bove the f loor  or  plat form of  s uch 
scaffolding  or  s ta ging .  The gua rdra il  shal l  extend al ong the entire  expos ed l ength  of  the 
scaffolding  with onl y s uch opening as  ma y be nec essa ry for the del ivery  of  materials .  Standard 
rail ing shal l  ha ve pos ts  not  more tha n 2m a part  a nd a n intermediate ra i l  hal f  way between the 
f loor  a nd pla tform of  the scaf folding  a nd the top ra il .  Such  sca f fo lding  or sta ging  s hal l  be  so  
fastened as  to  prevent  i t  f rom s wa ying  from the building  or  structure .  Scaf folding  a nd la dder  shal l  
conform to  rel eva nt  IS  s peci f ica tion (IS:  3696 -1966).  Timber/  bamboo sca ffolding  s hal l  not  be 
used.  
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2.4  Working  plat forms of  s caffolds  shal l  ha ve toe boards  at  l east  15c m in  height ,  to prevent materials  
from fal l ing down.  

2 .5  A sk etch of  the scaf fol ding  propos ed to be used s hal l  be  prepa red prior  to  sta rt  of  erect ion of  
scaffolding .  Sa fety engineer s hal l  exa mine al l  scaffolds before us ing .  

2 .6  Working  plat form,  ga ngwa ys  and sta irways  shal l  be s o  cons tructed that  they  shal l  not  sag  unduly  
or  unequal ly  a nd i f  the height  of  the plat form or ga ngway or s tairwa y is  more tha n 3 .5m a bove 
ground l evel  or  f l oor  l evel ,  they  s hal l  be  c losely  boa rded,  shal l  ha ve a dequa te width  for  eas y  
movement of  persons  a nd materials  a nd shal l  be  suita bly  gua rded.  

2 .7  The planks  us ed for work ing  plat form shal l  not  project  beyond the end s upports  to  a  dis tanc e  
exc eeding four t imes the thick ness  of  the pla nks us ed.  The plank s s hal l  be rigidly  t ied  a t  both  
ends to  prevent s l id ing  and sl ippa ge.  The th ic kness  of  the pla nks  shal l  be  adequate to tak e loa d 
of  men a nd materials  a nd s hal l  not  col la ps e.  

2 .8  Every  opening  in the f l oor  of  a  buil ding  or  in  a  work ing  pla t form sha l l  be  provided with sui ta ble  
mea ns to prevent fa l l  of  pers ons or materials  by providing  suita bl e fencing or  ra i l ing,  the  
minimum height  of  which shal l  be  1m,  al ong with  15c m high  sheet  obs truct ion a t  f l oor  l evel  a long 
the ra il ing.  

2 .9  Safe  mea ns of  acc ess  shal l  be  provided to a l l  working  p la tforms  a nd other  el eva ted working  
plac es .  E very  ladder s hal l  be s ecurely  f ixed .  N o singl e  porta bl e la dder  shal l  be  over  9m in  l ength .  
For  la dders  up to  3m in  l ength ,  the width  between side rails  in  the la dders  shal l  in  no  cas e be l ess  
tha n 300mm.   F or  l o nger  la dders  th is  width s hal l  be  inc reas ed by  a t  l eas t  20mm for  each  
addit ional  meter of  l ength .  Step s pacing  shal l  be  uni form and shal l  not  exc eed 300mm.  

2.10  Adequa te precautions shal l  be  tak en to prevent  danger from el ectr ical  l ines  a nd equipment.  No 
scaffolding ,  la dder ,  working  pla tform, ga ngwa y runs,  etc .  shal l  exist  within  3m of  any un -insul ated 
el ec tr ic  wire.  Whenever  electric  power a nd l ighting ca bles  a re  required to  run through ( pas s on)  
the sca f fol ding or  el ectrical  equipment  are  us ed,  such  sca ffo lding structures  shal l  have minimum 
two earth  c onnec tions  with  ea rth c ont inuity  c onforming to IS  c ode of  prac tic e .  

 

3.  EXC AV ATIO N,  TRENC HING AND EARTH REMO VAL  

3.1  Al l  underground ca bl es/ water  l ine/  s ewa ge l ine,  etc  to  be check ed before commenc ement  of  
excava tion a nd work permit  s hould  be obta ined a nd displa yed.  

3 .2  Al l  trenches 2m or  more in depth s hal l  a t  a l l  t imes  be supplied with  at  l eas t  one ladder  for each 
spacing  of  30m in  l ength or  frac tion thereof .  L adder  shal l  be  extended from bottom of  the trench  
to  at  l eas t  1m a bove the surfac e of  the ground.  

3 .3  The sides  of  the trench  which  a re  2m or  more in  depth  shal l  be  stepped back  to  give s ui ta bl e  s lope 
(angle  of  repos e)  or s ecurel y hel d by  t imber brac ing ,  s o as  to a void the da nger of  s ides  from 
col laps ing .  The exca vated ma terial  shal l  not  be plac ed within  1.5m of  the edges  of  the trenc h or  
hal f  of  the depth  of  the trenc h,  whic hever is  more.  C utting s hal l  be done from top to bottom.  Under 
no  c ircumsta nc es  mining  or  undercutt ing  shal l  be done.  

3 .4  The contrac tor  shal l  ensure the s ta bil ity  a nd sa fety  of  the exca vation,  adjac ent  struc tures ,  
servic es  a nd the works .  

3 .5  Open excava tions  shal l  be  fenc ed of f  by  M S ra il ing  a nd warning  s ignals  instal l ed  at  night  at  wel l  
l i t  plac es s o  as  to prevent  persons  s l ipping or  fa l l ing  into  the excava tions.  

3 .6  Al l  blas ting  operat ions  shal l  be  ca rried  out  on the basis  of  proc edures  a pproved by  inspec tor  of  
expl osives .  Al l  works  in  this  c onnec tion shal l  be  ca rried out  as  per  IS  c ode of  prac tic e .  Ba rrica des,  
wa rning  s igns ,  etc . ,  s ha l l  be plac ed on the roa ds/  open a rea .  

3.7  a)  As  far  as  p ractical ,  earth sh all  be removed  mechanicall y.  

b)  Wherever  ma nual  removal  of  ea rth  is  involved,  earth  shal l  be removed from the top by  
maintaining the proper  s lope equal  to the a ngl e  of  re - pos e of  the ea rth.  

c)  The contrac tor  to ens ure tha t  no under -cutt ing is  done and shal l  c onsta ntly  supervis e s uch  work .  
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4.  DEMOLITIO N  

Before a ny  demoli t ion work  is  c ommenc ed a nd als o  during  the progress  of  the work:  

4 .1  Al l  roa ds a nd open a rea adjac ent  to the work  si te s hal l  ei ther  be c l os ed or  suita bly  protected .  
Appropria te wa rning  s igns  shal l  be  dis played for  cautioning a pproa ching  persons  a nd s ec urity 
shoul d  be posted a t  entries / exi t .  

4 .2  Before demolit ion operat ions  begin,  the c ontractor s hal l  ens ure that  the  power on al l  el ec tr ic  
servic e l ines is  s hut  off  and the l ines c ut  or dis connec ted at  or  outs ide the demol it ion si te.  I f  i t  is  
nec essa ry  to  ma inta in  elec tr ic  power during  demol it ion opera tion,  the required s ervic e  l ines  s hal l  
be adequa tely  protec ted a gains t  da mage.  Pers ons ha ndling heavy  ma terials /  equipment s hal l  wea r 
safety s hoes .  

4 .3  No f loor,  roof  or other  pa rt  of  the building  s hal l  be overloa ded with debris  or materials  as  to 
render  i t  unsafe .  

4 .4  Entries  to  the demoli t ion a rea  shal l  be res tric ted  to  a uthoris ed persons  only .  

4 .5  During  night  red  l ights  shoul d  be plac ed on a nd a round al l  ba rricades .  

 

5.  PERSO NAL PROTECTIVE EQ UIPMENT  

All  nec essa ry personal  protec tive equipment shal l  be k ept  availa bl e  for  the us e of  the persons  
empl oyed on the s ite  a nd ma inta ined in  a  c ondit ion s ui ta ble  for  immediate  us e.  Al so  the 
contractor  shal l  tak e a dequate s teps to  ensure proper  us e of  equipment  by  thos e c onc erned.    

Manufac turers ’  spec if ication of  a l l  PPE ’s  to  be submitted  to  conf irm IS  sta nda rd a nd to be 
procured only  from a uthorized deal ers .  

The pers onal  protec tive equipments  to  be provided by  the c ontrac tor  a re:  

a)  All  persons  empl oyed at  the c onst ruc tion si te  shal l  us e s afety  hel mets  ( i f  not  us ed,  a  f ine of  
Rs .100/  person/  da y would  be recovered from the c ontrac tor) .  

b)  Work ers  empl oyed on mixing as palt ic  materia ls ,  c ements  a nd l ime morta rs  s houl d us e protective 
goggl es ,  protect ive foot  wears ,  nos e ma sk a nd ha nd gl oves .  Provide safety foot  wea r a nd c otton 
hand gloves  to ba r  benders  a nd ca rpenters .  

c)  Persons  enga ged in wel ding  a nd ga s -cutt ing work s s hal l  us e suita bl e  welding  fac e shields ,  l eather  
hand gl oves  a nd apron.  Us e of  L PG  is  prohibi ted .  The pers on s  who assist  the wel ders  shal l  us e 
sui ta ble  goggl es .  Protective goggl es  a nd nos e mask  shal l  be worn while  c hipping  a nd grinding .  

d)  Stonebreak ers  shal l  us e protect ive goggl es ,  ea r  plug/  muff  a nd ha nd gloves.   They  shal l  be  s ea ted  
at  s uf f ic ientl y  sa fe  interval s  of  d istanc e.  

e)  Persons engaged in or  assis ting in  shot  blast ing opera tions a nd cl eaning the blas ting cha mber  
shal l  us e suita bl e  ga unt lets ,  overal ls ,  dust - proof  goggl es ,  boots  a nd protec tive hood s upplied  with 
fres h air  at  the minimum ra te of  9m/hr.  

f)  All  persons  working  at  heights .  M ore tha n 2m above ground or  f loor  a nd expos ed to  risk  of  fa l l ing  
down shal l  us e of  ful l  body ha rness ,  unl ess  otherwis e protected by ca ges ,  guard rail ings ,  etc .  

g)  Protect ive nets  shal l  be  provided at  plac es where men a re work ing a t  h eights  to  safe  gua rd a ga ins t  
fa l l ing  objec t/  debris .  

h)  When work ers  a re  employed in s ewers  a nd inside ma nhol es  tha t  a re  in  us e,  the contrac tor  shal l  
ensure tha t  the ma nhol es  are  opened a nd a re adequatel y venti la ted  at  l eas t  for an hour.  A fter  i t  
has  been wel l  vent i lated,  the atmos phere ins ide the spa c e shal l  be chec ked for  the pres ence of  
any  toxic  gas  or  oxygen defic iency and rec orded in  the regis ter before the work ers  are  al l owed to  
get  into the ma nhol es .  The manhol es  opened shal l  be  cordoned of f  with s ui ta ble  rai l ing and  
provided with  wa rning  signals  or  ca ut ion boards to  prevent ac cidents .  There shal l  be  proper  
i l luminat ion in  the night  and to be ca rried  out under strict  v ig i lanc e a nd supervision.  

i)  Wherever  suggested by  the /  E ngineer - in-cha rge,  ear  plugs ,  d ust  mas ks,  gum boots ,  sa fety s hoes 
and ha nd gl oves  shoul d  be us ed.  
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6.  PAINTING  

6.1  The c ontrac tor  shal l  not  empl oy women on the work of  pa inting with  produc ts  c onta ining  l ead in 
any  form. Only  men a bove the age of  18 yea rs  shal l  be employed on the work  with l ea d pa int .  The 
fol l owing precaut ions s hal l  be  tak en during  the work:  

a)  Suppl y a ir  res pira tors  for  us e by  the work ers  when pa int  is  a ppl ied  in  the form of  spra y,  or  a  
surfac e having  l ead paint  is  dry  rubber or scra ped.  

b)  The work men shal l  us e overal l  a nd a dequa te fa ci l i t ies  shal l  be provided to  ena bl e the pa inters  to 
wash  a t  the c essa tion of  work.  

c)  All  paint ing  jobs ,  especial ly  thos e in  which  l ea d pa ints  a re us ed s hal l  be k ept under  industrial  
hygiene s urveil la nc e.  

6.2  Smoking,  op en fl ames or sou rces  of  ign ition sh all  not be all owed in places  where paints  and  
other fl ammabl e su bstances are  stored ,  mix ed  or  u sed .  A  caution board,  with th e 
instru ctions written in  national /  regional  l angu age,  “S MOK ING  -  STRIC TL Y PROHIBITED” 
sh all  be  d ispl ayed  in  the vicinity wh ere p ainting is  in p rogress  or wh ere p aints  are  stored .  
Symbols  shall  al so be used  for  cau tion boards.  

Su ita bl e f ire  extinguishers/  sa nd buck ets  s hal l  be k ept availa bl e a t  pla ces  where f lamma bl e paints  
are  stored ,  handl ed or used.  

When painting work is  don e in  a  c los ed room or  in  a  c onf ined s pac e,  a dequa te vent i lat ion shal l  
be  provided.  I f  a dequa te venti la tion cannot  be provided,  work ers  shal l  wea r  suita bl e  res pirators .  

6 .3  Epoxy  resins a nd their  formula tions us ed for  painting shal l  not  be al lowed to  come i n contac t  
with  the skin.  The workers  shal l  us e plast ic  g loves  a nd or  suita bl e  barrier  crea ms .  

Adequa te venti la t ion s hal l  be  provided es pec ial ly  when working with hot  res in  mixes .  

Inc reas ed personal  hygiene shal l  be pract ic ed to  control  ina dvertent  contac t  with the res in  and 
el imina te  i ts  ef fects .  

Work ers  s hal l  thoroughly wa sh ha nds  and feet  before l eaving  the work .  Work  cl othes shal l  be  
changed a nd laundered frequently .  

6 .4  During  external  painting  fal l  a rrestor  to  be attac hed to  ful l  body harness  a nd s epa r a te  pol y  
propyl ene rope to be t ied to  s ecure fal l  a rrestor.  I f  ha nging plat form is  us ed tha t  pla t form is  
rigidly f ixed using  twin poly propyl ene ropes a nd work to  be ca rried out under s tric t  s upervision.  

 

7.  LIF TING  MACHINES  AND TACKL ES  

7.1  Use of  l i ft ing  machines a nd tackl es  including  their  at tachments ,  a nchorage a nd supports  s hal l  
conform to  the fol l owing s ta nda rds or conditions:  

a)  Lif t ing  machines  a nd tackl es  shal l  be  of  good mecha nic al  c onstruction,  s ound ma teria l  a nd 
adequate strength  a nd free from a ny  d efec ts  a nd shal l  be  k ept  in  good repa ir  a nd in  good work ing  
order.  

Every  rope us ed in  hoisting  or  lowering  materials  or  as  a  mea ns  of  suspens ion s hal l  be  of  good 
qual ity  a nd a dequa te strength  a nd free from a ny  defec t .  

b)  Every  cra ne opera tor  or  l i ft ing  a ppl ia nc e operator  shal l  be  qual if ied  person.  N o pers on under  the 
age of  21  yea rs  wil l  be  permitted  to  operate  or  shal l  be  made in  cha rge of  a ny  hoist ing  ma chine 
or  give signal  to  operator  of  such  machine.  E xperienc ed signal men to  be deputed to  g ive s ignal  to  
opera tor  of  such  machine and free fal l  a rrestor to be us ed whil e  c l imbing up a nd down.    

c)  In  cas e of  every  l i f t ing machine (a nd of  every  chain,  ring,  hook ,  shac kle,  s wivel  a nd pul l ey  block  
used in  hoist ing  or  as  mea ns of  sus pension)  the sa fe  working  loa d shal l  be  asc erta ined a nd c lea rly  
ma rk ed.  In  cas e of  a  l i f t ing  mac hine ha ving  a  varia bl e  safe  working  l oad ,  each  sa fe  work ing  l oad 
and the c ondit ions  under which  i t  is  appl ica bl e shal l  be  c l ea rly indic ated .  N o pa rt  of  a ny ma chine 
or  a ny  gea r  referred to  a bove i n  this  pa ragraph s hal l  be  l oa ded beyond the sa fe  work ing  l oad 
exc ept  for the purpos e of  tes t ing.  The safety  engineer  s hal l  a pprove this .  
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d)  The s afety engineer shal l  note the safe  working  loa d.  R ega rding  other machines,  the contractor  
shal l  not ify  the sa fe  wo rking  loa d of  the mac hine to  the safety  engineer,  whenever  he brings  a ny  
machinery to  s ite  of  work  and gets  i t  verif ied  by  the safety  engineer .  

e)  Thorough ins pect ion a nd l oad tes ting of  l i ft ing  machines a nd tackl es  s hal l  be done by a  competent 
person at  l eas t  onc e every  2  months  a nd records  of  s uch  ins pection a nd test ing  shal l  be  
maintained.  

7 .2  Motors ,  gea ring tra ns miss ion,  c ouplings ,  bel ts ,  chain  drives and other  moving pa rts  of  hoist ing  
appl ia nc es  shal l  be  provided with  adequate safeguards .   Hois ting  a ppl i a nc es  shal l  be  provided 
with  s uch  means a s  wil l  reduc e to  the minimum the r isk  of  a ny  pa rt  of  a  s us pended loa d bec oming 
accidental ly  d ispla ced or  l owered.  

 

8.  WEL DING  AND G AS  CUTTING  

Use of  L PG  cyl inder a nd oil  c ool ed wel ding machine is  str ict l y  prohibi ted .  

8 .1  Wel ding  a nd gas cutting opera tions shal l  be  done by  qual if ied  a nd authoris ed persons  a nd a s  per  
IS  s peci f ica tions  and c ode of  prac tic e .  

8 .2  Wel ding  and gas  cutt ing  shal l  not  be ca rried  out  in  plac es  where f lamma bl e or  combus tibl e  
materials  a re  k ept  a nd where there is  da nger  of  expl osion due to  presenc e of  gas eous  mixtures .  

8 .3  Wel ding  a nd ga s  cutt ing  equipment  incl uding hos es  and ca bl es  s hal l  be  mainta ined in  good 
condit ion a nd a pproved by the conc erned a uthori ty .  

8 .4  Barriers  shal l  be  erec ted to  protect  other  pers ons  from ha rmful  ra ys  from the work.  When welding  
or  gas  cutting  is  done in  el eva ted posi t ions,  precautions  shal l  be  tak en to  prevent  s pa rks  or  hot  
metal  fa l l ing  on persons or  f la mma bl e ma teria ls .  

8 .5  Suita bl e  type of  protec tive c l othing  c onsis t ing of  f i re  resis ta nt  gauntl et  gl oves ,  l eggings ,  boots  
and a prons  shal l  be  provided to work ers as  protec tion from heat  a nd hot  metal  s plashes .  Wel ding 
shields with f i l ter glas ses  of  appropriate  sha de shal l  be worn as  fac e protect ion.  

8 .6  Adequa te vent i lat ion s hal l  be  provided whil e  welding  in  c onf ined space or  while  braz ing,  c utt ing  
or  welding  z inc ,  bra ss ,  bronze,  galva nized or l ea d c oated ma terials .  

8 .7  Wel ding  a nd gas c utting s hal l  not  be done on drums ,  ba rrels ,  ta nks  or  other  containers  unless  
they  ha ve been emptied clea ned thoroughly  a nd it  is  ma de c erta in that  no  f lamma bl e ma terial  is  
pres ent .  

8 .8  Appropria te f i re  ext inguisher shal l  be  availa bl e  near  the l ocat ion of  welding  opera tions.  Fire  
safety permit  shal l  be  obtained for  work ing  a t  vulnera bl e  a reas  a nd opera t ing  a reas  before f lame 
cutting/ wel ding  is  tak en up.  

 Whil e s hi ft ing  the cyl inders ,  trol l ey  shoul d be us ed a nd to be k ept vertical ly  a l ways .  Sepa rate  
stora ge of  empty  a nd ful l  cyl inder  of  oxygen a nd ac etyl ene res pec tively  with  proper  f ire  point .  

8 .9  For  el ec tr ic  (A rc)  welding  the fol l owing a ddit ional  sa fety precautions  shal l  be tak en:  

a)  When el ectrical  welding is  undertak en nea r pipel ines ca rrying f lamma bl es ,  such  pipel ines  shal l  
not  be us ed as  part  of  ea rth  conduc tor  but  a  sepa rate  ea rth  c o nductor  shal l  be  c onnected to  the 
machine direc tly  from the job.  

b)  Personnel  c ontac t  with  the el ec trode or other  l ive pa rts  of  el ectr ic  welding equipment s ha l l  be 
avoided.  

c)  Extreme caution s hal l  be  exerc is ed to  prevent  accidental  c ontac t  of  e lec trodes with gr ound.  

d)  The wel ding cabl e  shal l  not  be al lowed to  get  enta ngl ed with power cabl es .   I t  s hal l  be  ens ured 
that  movement of  materials  does  not  da mage the ca bl es .  

 

9.  GRINDING  

9.1  Al l  porta bl e  grinders s hal l  be us ed only  with their wheel  guards  in posi t ion to  re duc e the danger  
from fly ing  fragments  when the wheel  brea ks  during  the us e.  M etal l ic  body pota ble  equipment 
not  al lowed to  us e in the s ite .  
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9.2  Grinding  wheels  of  s pecif ied  dia meter  onl y  shal l  be  us ed on a  grinder  -  porta bl e  or  pedesta l  -  in  
order not  to  exc eed the presc ribed peripheral  speed.  

9 .3  Goggl es ,  nos e mask  a nd ha nd gloves s hal l  be  used during  grinding operat ion.  

 

10.  HOUSE KEEPING  

10.1 The contractor shall at all time keep his work spot, site office and surroundings clean and tidy from rubbish, scrap, 
surplus materials and unwanted tools and equipment. 

10.2  Wel ding  a nd other  el ec tr ical  ca bl es  shal l  be  s o routed as  to al l ow safe  tra ff ic  by al l  c onc erned.  

10.3  No materials  on a ny  of  the si tes  of  work  shal l  be  s o s tack ed or  pl aced as  to caus e da nger  or 
inc onvenienc e to  a ny  person or  the public .  

10.4  At  the c ompl et ion of  the work,  the c ontrac tor  shal l  ensure removal  from the work  premis es  al l  
scaffoldings ,  surplus  materials ,  rubbish  a nd a l l  huts  a nd sa nitary  a rra ngements  us ed/  ins tal led 
for  work men on the si te.  

10.5  The wheels  of  the l orries  shoul d be c l eaned before it  l eaves  the s ite  by  mea ns  of  wheel  was h pi ts  
or  press ure wa shing  such  tha t  the mud s tuck  on the tyres  shoul d  be washed inside the si te  itsel f .  

10.6  The portion of  the public  roa d adjac ent  to  the s ite  should  be k ept  c lea n by  sweeping,  scra pping 
of  mud a dhered to  roa d.  

10.7  The si te  should  be periodical ly  c l ea ned (a t  l ea st  onc e in  two days) ,  ca rt  out  the debris ,  unwa nted 
materials  a nd s weep the a reas  a nd f l oors .  One day of  every  month  should  be dedica ted to only for 
hous ek eeping.  

10.8  Employees/ work ers of  the c ontrac tors  shoul d  not be al lowed to tak e ba th  inside the premis es .  

10.9  Motora bl e roads ,  pa thways  a nd s tairways  s houl d be free from materials/  
debris .  

 

11.  FIRE S AF ETY  

All  nec essa ry  pr ecautions shal l  be tak en to  prevent  outbreak  of  f i res  at  the c onstruc tion si te.  
Adequa te provis ions  s hal l  be ma de to  ext inguish f ires ,  s hould  they  st i l l  break  out .  

11.1  Qua nti t ies  of  c ombust ibl e materials  l ik e t imber,  ba mboo,  c oal ,  paints ,  etc .  s hal l  be the minimum 
required in  order  to  avoid unnec essa ry  accumulation of  c ombus tibl es  at  s ite .  

11.2  Conta iners  of  pa ints ,  thinners  a nd al l ied ma terials  s hal l  be stored in  a  s epa ra te  room with  M SDS 
(Material  Sa fety Da ta  Sheet) ,  whic h shal l  be  wel l  venti la ted  and free from exc essive hea t ,  s parks,  
f lame or direc t  rays  of  the sun.  The c ontainers  of  paint  shal l  be  k ept  covered or  properly  f i tted 
with  l id  and shal l  not  be k ept  open exc ept  whi le  us ing.  

11.3  Appropria te f i re extinguishers  shal l  be l ocated a t  the cons truc t ion s i te a t  a ppropriate/ required 
plac es .  Al l  f i re extinguishers  to  be s ervic ed by  authorized a gency  a nd records to  be ma inta ined.  

11.4  Adequa te number of  work men s hal l  be  g iven educa tion a nd tra ining  in  f i re  f ight ing  and 
ext inguishing  methods.  

 

 

12.  WORK  IN RADIATIO N AREA  

The c ontractor  shal l  fo l low the s tipula ted proc edure regarding  work in  the radiat ion a rea  a nd 
other  works  related with  ra diogra phy.  

 

13.  WORK  IN AND ARO UND WATER BO DIES  

When th e work is  done near any pl aces wh ere there is  risk of  d rownin g,  al l  necessary rescue 
equ ipment such a  l i fe  bu oys and  l i fe  jackets sh all  be  p rovided  and kep t  read y for  use and  
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all  necessary step s taken for  p romp t rescue of  any person in d anger and  adequ ate p rovision 
sh all  be mad e for  p rompt first -aid  treatment of  al l  inju ries  l ikel y to  be su stained d uring th e 
cou rse of  th e work.  Persons wh o do not  know swimming sh all  not  be engaged  al one for  any 
work wh ere risk of  d rowning exists .  Su ff ic ient  number of  l i fe  bu oys or  l i fe  jackets  sh all  be 
provided.  

Aba ndoned bore wel ls  shoul d  be plugged perma nently .  

 

14.       MEDIC AL  F ACIL ITIES  

14.1  The c ontrac tor  shal l  a rra nge for  medical  a id a nd trea tment for his  staff  a nd work ers  enga ged on 
the work  si te  including the f irst -a id  faci l it ies  i f  they  a re not  ava ila bl e  at  the project  s i te.  Mainta in 
a  record book .  

14.2  Firs t-a id  box  to  be provided with  nec essa ry medicines  as  per  B OC W (B uil ding a nd Other  
Construct ion Work ers)  act ,  appl ianc e incl uding  steri l ized dressing,  cotton wool  a nd a nt is ept ic  
crea m shal l  be made a vaila bl e a t  rea dily  acc ess ibl e plac es a t  every work si te.  Thes e s ha l l  be 
maintained in  good order  under  the c ha rge of  a  res pons ible  pers on a nd s uf f ic ient  number of  
stretchers  to  be rea dil y  ava ilabl e  a t  c onstruct ion s ite  in  cas e of  emergency .  The c ontrac tor  should 
t ie-up with  neares t  hos pitals  for  immedia te tr ea tment.   

14.3  At  la rge work plac es  where hos pital  fac i l i t ies  are  not  ava ila bl e within  easy reac h of  the work ;  
f i rs t-aid pos ts  shal l  be  esta bl ished.  Ambulanc e a vaila bil i ty  shal l  be  identi f ied during the ent ire 
period of  work  for  a ttending  to  injury  cas es .  

14.4  The contractor should  have a uthorized doc uments for  dis posal  of  bio -medical  wa ste  a nd the copy  
of  the s ame to  be s ubmitted  to   whenever  ask ed for .  

14.5  Periodical ly  a nt i - teta nus  inject ion to  be given for  al l  the la bours  enga ged and rec ord to  be 
maintained.  

 

15.  SAF ETY CO-ORDINATO R 

The c ontrac tor  s hal l  ha ve a  safety  of f ic er  a nd a  s upervis or  to  be des ignated as  sa fety  c oordinators  
in  order  to  s pec if ical ly  l ook  into  the impl ementa tion of  di fferent  sa fety  requirements  of  the s ite  
work .  The person thus desi gnated wil l  in  general  c o -ordina te  on matters  of  sa fety  a nd in  
pa rt icula r ensure tha t  the sa fety manual  is  c omplied with .   His  na me shal l  be  dis played on the 
notic e boa rd at  a  prominent  plac e a t  the work  site .  

 

16.  REPORTING  O F ACC IDENT  

16.1  Al l  acc ident  l eading  to  property  dama ge a nd or  personnel  in juries  s hal l  be  reported to  the 
conc erned authori t ies  immedia tely ,  v iz .  insura nc e c ompa ny,  pol ic e,  hea d off ic e,  regional  of f ice,  ,  
owner ,  etc .  

16.2  Contrac tor s hal l  a ls o s ubmit  a  monthly s ta tement of  acc idents  to the  by  4th of  every  month  
showing deta ils  of  accident ,  nature of  in jury  including disa bil i ty ,  da ys los t ,  t rea tment provided,  
etc . ,  a nd the extent  of  property  dama ge.  

17.  PUBL IC PROTECTIO N  

The c ontrac tor s hal l  mak e al l  nec essa ry  provisions to protect  th e publ ic .  He s hal l  be hel d  
res pons ibl e for defens e of  every  act ion of  other proc eedings a t  la w tha t  may be brought by a ny  
person for injury sus ta ined owing to negl ect  of  a ny  preca ut ion required to tak en to protec t  the 
public .  

 

18.  OTHER S TATUTORY PROVISIO N S  

All  opera tions involving the tra ns port ,  ha ndling ,  storage a nd us e of  expl osive shal l  be a s  per  the  
sta nding instruct ions  a nd conform with the la tes t  India n Expl osives A ct  a nd the E xplos ives  R ules .  
Handling,  tra ns port ,  s torage a nd us e of  c ompress ed gas c y l inders and pressure vess els  shal l  
conform to  the lates t  G as Cyl inder Rul es  and Stat ic  a nd Mobil e Press ure Vess els  (unf ired)  R ules .  
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In a ddition,  the Indian Elec tric ity  Ac t  a nd Indian El ec tric ity  Rul es  -  la test ,  the A tomic E nergy  Act ,  
the Ra dia tion Protec ti on Rul es  -  la tes t ,  Ra dia tion Protec tion Ma nual  of  Nucl ea r  Fac il i t ies  a nd the 
Atomic Energy  (Fac tories)  Rul es  -  latest ,  a nd various  la test  Rul es  a nd Ac t  rela ted to  mining  s hal l  
a lso be s tr ic tly  complied with .  

 

19.  GUIDEL INES  AND G ENERAL  PROCEDURES  FO R S UPPL Y AND USE OF  EL EC TRICITY AT S ITE  

19.1  Fol lowing sa fety  requirements  s hal l  be  complied  with  before the contractor  us es  the power 
supply:  

a)  The contractor s hal l  s ubmit  a  l ist  o f  l ic ens ed elec tr ical  sta ff  to  be pos ted at  s ite .  

b)  It  s hal l  be  the responsibil i ty  of  the contrac tor  to  provide a nd ma inta in  c ompl ete  instal la tion on 
the l oa d s ide of  the suppl y point  with  rega rd to the safety  requirements  a t  s ite .  Al l  ca bl ing  and 
ins tal la tion shal l  c ompl y with the a ppropriate  l atest  sta tutory  requirements  given below a nd shal l  
be  subject  to  approval  of  the c l ient  at  s ite :  

i .  India n El ec tr ic ity  Ac t .  

i i .  Elec tric ity  ( Supply)  Ac t .  

i i i .  India n El ec tr ic ity  R ules .  

vi .  National  El ec tric ity  Code.  

v .  Other  rel eva nt rul es  of  Local  Bodies  a nd El ectr ici ty  Boa rds.  

The power s upply  sha l l  be  regulated a s  per  the terms  a nd c ondit ions  of  the supply  of  the 
res pect ive el ectr ici ty  boards .  

c)  Where dis tribut ion boa rds  are  l ocated a t  d if ferent  plac es ,  the c ontra ctor  shal l  submit  schematic  
dra wing indicat ing al l  deta ils  l ik e  s ize  of  wires ,  over  hea d a nd ca bl e feeders ,  ea rthing ,  etc .  The 
pos it ion a nd l ocat ion of  a l l  equipment  a nd s witches  shal l  be given.  

d)  The contrac tor  shal l  make his  own arra ngement  for main earth  el ectrode and ta pings thereof .  The 
exis ting ea rth points  a vailabl e  at  s i te ca n be us ed at  the disc ret ion of  c l ient  with prior permis sion.  
Method of  earthing ,  ins tal la tion a nd ea rth test ing  results  s ha l l  conform to  rel eva nt  IS  
speci f icat ions  (IS -3043).  

e)  All  three phas es ’  equipment shal l  be provided with  doubl e ea rthing .  A l l  l ight  f ixtures a nd porta ble  
equipment  s hal l  be  ef fectivel y ea rthen to ma in ea rthing .  

f)  Al l  ea rth terminals  s hal l  be vis ibl e.  N o gas  pipes and wa ter  pipes shal l  be us ed for  ea rth 
connec tion.  N eutral  c onductor shal l  not  be trea ted as  earth  wire .  

g)  Th e contractor s hal l  not  c onnect  a ny  additiona l  loa d without  prior  permiss ion of  c l ient .  

h)  Jo ints  in ea rthing c onductors  shal l  be  avoided.  Loop ea rthing  of  equipment s hal l  not  be al l owed.  
However ,  tapping  from a n ea rth  bus  ma y be done.  

i)  The entire instal l a tion shal l  be subjected to  the fol l owing tests  before energiz ing the instal l ation  
incl uding  porta bl e  equipment:  

i .  Ins ulat ion resis ta nc e tes t .  

i i .  Pola rity  test  of  s witches.  

i i i .  Earth  continuity tes t .  

vi .  Earth  el ectrode resis ta nc e.  

The test p rocedu res and th eir  resul ts  sh all  conform to relevant  stand ard s.  

19.2  Guidel ines  a re provided for  general  obs erva t ions:  

a)  Ins tal lat ion:  

i .  Only persons  having val id  wirema n’s  l ic ens e/ c ompetency c erti f icate shal l  be  empl oyed for  
carrying out el ectrical  work  a nd rep a ir of  el ectr ical  equipment,  ins tal lation a nd maintena nce at  
s ite .  A qual i f ied l ic ens ed s upervis or s hal l  s upervis e the job.  

Page 115 of 156



 

 

i i .  Elec trical  equipment a nd ins tal lat ions shal l  be ins tal l ed a nd ma inta ined as  to prevent  da nger  from 
contac t  with l ive  conductors  a nd to  prevent  f i res  orig ina ting  from el ec tr ical  caus es  l ik e s hort  
c irc uits ;  overheat ing etc .  Instal la tion shal l  not  caus e a ny h indra nc e to  movement  of  men and 
materials .  

i i i .  Materials  for  al l  el ec trical  equipment  shal l  be  sel ec ted with  rega rd to  work ing  vol tage,  loa d and 
work ing  environment.  Such  equipment s hal l  c onform to the rel eva nt  sta nda rds.  

vi .  The minimum cl ea ranc e to  be ma inta ined for a l l  overhea d l ines  along roa ds a nd ac ross roa ds shal l  
be  as  per  the s tatutory  requirements .  

v .  Grounding  conduc tor  of  wiring s ystem shal l  be of  c opper or  other c orrosion - resis ta nt  ma terial .  
An extra  grounding  connect ion s hal l  be  ma de in  a ppl ia nc es/  equipment  where c ha nc es  of  el ectr ic  
shock  a re high.  

vi .  Elec tric  fuses a nd or c ircuit  break ers instal led in equipment c ir cuits  for short  c irc uit  protection 
shal l  be  of  proper  rat ing .  I t  is  a ls o  recommended that  high  rupturing  ca pac ity (HRC )  fus es a re 
used in  al l  c ircuits .  F or l oa d of  5k W or more ea rth l eaka ge circuit  break er s hal l  be  provided in 
the circuits .  

vi i .  Wherever  c a bl es  or  wires  a re  la id  on pol es ,  a  gua rd wire  of  a dequa te s ize  s hal l  be  run al ong the 
cabl es/  wires a nd ea rthen effect ively .   M etal l ic  pol es  a s  a  general  rule ,  shal l  be avoided a nd i f  
used shal l  be ea rthen indiv idual ly .  A nti -c l imbing gua rds a nd da nger  not ic es  s hal l  be  provided on 
pol es .  Every  equipment  shal l  have individual  isolat ing  s witch .  

vi i i  Wires a nd ca bl es  s hal l  be properly supported and a n a pproved method of  f ixing s hal l  be a dopted.  
Loos e ha nging  of  wires  a nd ca bl es  s hal l  be  a voided.  L ighting  a nd p ower c ircuits  shal l  be  kept  
dis tinc t  a nd s epa ra te.  

xi .  Reinforc ement  rods  or  any  metal l ic  pa rt  of  structure shal l  not  be us ed for  s upport ing  wires  and 
cabl es ,  f ixtures ,  equipment,  ea rthing,  etc .  

x .  Al l  ca bl es  a nd wires  sha l l  be  adequately  protected mecha ni cal ly  a gains t  dama ges.  In cas e the c abl e  
is  required to be la id  under  ground,  c overing  the sa me with  bricks ,  p lain  c ement  c onc rete  ( PCC)  
t i l e  or  a ny  other approved mea ns ,  s hal l  a dequately  protec t  it .  

xi .  Using  suita bl e  ca bl e g lands shal l  properl y terminate  al l  a rmoured cabl es .  Using ca bl e l ugs/  
sock ets  shal l  connec t  mul ti -s tranded c onduc tor ca bl es .  Ca ble  lugs shal l  prefera bly be c rimped.  
They  shal l  be of  proper s ize a nd shal l  corres pond to the c urrent ra ting  and s ize of  the ca bl e.  
Twis ted c onnec tions  wil l  n ot  be al l owed.  

xi i .  Al l  ca bl e  gla nds ,  a rmouring  a nd shea thing  of  el ectric  ca bl e,  metal  c ircuits  a nd their  f i tt ings ,  
metal l ic  f i t t ings  a nd other  non -c urrent  ca rrying  pa rts  of  el ectr ical  equipment  and a ppara tus  shal l  
be  ef fect ively  grounded.  

xi i i .  Al l  the dis tr ibution boards,  s witch  fus e units ,  bus  bar  c hambers ,  ducts ,  c ubicl es ,  etc .  shal l  ha ve 
MS encl osures a nd shal l  be dus t ,  vermin a nd waterproof .  The distribution boards,  s witches,  etc .  
shal l  be  so  f ixed that  they  shal l  be  easil y  acc es sibl e.  Cha nges s hal l  b e  done only  a fter  the a pproval  
of  the c l ients .  

xvi .  The contrac tor  shal l  provide proper encl osures/ covers  for  protec tion of  the entire switc hboard,  
equipment ,  etc .  a gains t  rain .  E xpos ed l ive  pa rts  of  a l l  el ec tr ical  c irc uits  and equipment  shal l  be  
enclos ed  perma nently .   C ra ne trol l ey wires  and other c onductor  tha t  cannot  be completel y 
ins ulated shal l  be plac ed s uch  that  they  a re inacc ess ibl e under  normal  working  c ondit ions.  

xv.  Ironclad  indus trial  type pl ug  outl ets  are  preferred for a dditional  sa fety.  

xvi .  Open type dis tr ibution boards  s hal l  be  plac ed onl y  in  dry  a nd venti la ted  rooms;  they  s hal l  not  be 
plac ed in  the vic ini ty  of  s tora ge ba tteries  or  otherwis e expos ed to  chemical  fumes.  

xvi i .  Isola ting  s witches  sha l l  be  provided cl os e to  equipment  for  easy  dis c onnect ion of  el ectrical  
equipment  or  c onductors  from the s ourc e of  s upply  when repair  or  maintena nc e work  has  to  be 
done on them.  

xvi i i . In front of  dis tribution boards a  c lear s pac e of  90c m s hal l  be maintained in order to  have eas y 
access  during a n emerge ncy .  
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xix.  Adequa te working s pace shal l  be  provided a round el ec trical  equipment ,  whic h  requires  
adjustment  or  examina tion during opera tion.  

xx .  As  fa r  as  poss ibl e  el ec tr ical  switches shal l  be excluded from a  plac e where there is  da nger of  
expl osion.  Al l  el ectr ic al  equipment  suc h  as  motors ,  s witches  a nd l ighting  f it t ings  instal l ed  in  
work room where there is  pos sibil ity  of  explos ion haza rd s hal l  be  explosion proof .  

xx i .  Al l  connec tions to  l ight ing f ixtures ,  s tarters  or other power supplies  shal l  be provided wi th  PVC  
ins ulate ,  PVC  shea thed twin/  three/  four  core wires  to  ha ve better  mecha nical  protect ion for 
prevent ing possibl e da mage to equipment  or injury to pers onnel .  Taped joints  s hal l  not  be al l owed 
and the c onnect ions  ma y be made in  looping  s ystem.  El ec tr i c  starter  of  motors ,  s witc hes  shal l  not  
be mounted on wooden boa rds.   Only  s heet  steel  mounting  or iron fra mework  shal l  be us ed.  

xxii .  Al l  the l ighting f ixtures a nd lap  holders  shal l  be  of  good qual i ty  a nd in  good condition.  Badly 
repa ired or  brok en hol der s ,  etc .  s hal l  not  be used.  

xxii i .Only PVC insulated a nd PVC s heathed wires or a rmoured PVC  insulated a nd sheathed c abl es  s hal l  
be  us ed for external  power suppl y connect ions of  tempora ry  na ture.  Wea therproof  rubber wires  
shal l  not  be us ed for  a ny tempora ry  power s upply connect ions .  Ta ped jo ints  in the wires  shal l  not  
be us ed.  

xxiv .The bul bs/  lamps  used for  i l luminat ion a nd test ing  purpos e s ha l l  have c over  or  gua rd to  protect  
them from acc idental  breakage.  Onl y  24V supply  system shal l  be  us ed for  ha nd la mps,  etc .  whil e 
work ing  ins ide metal l ic  ta nks  or  c onduct ing  vess els .  

b)  Opera tion a nd Maintenanc e:  

i .  Al l  pers ons,  who work  with  el ectr ical  ins tal l ation/ equipment ,  shal l  be a wa re of  the el ectrical  
hazards ,  us e to protect ive devic es  a nd safe  operat ional  proc edu res .  They  shal l  be given tra ining  
in  f i re  f ighting,  f i rst  a id a nd a rti f ic ial  res usc itation techniques.  

i i .  The contractor s hal l  instruct  the work ers  in  the proper proc edure,  s peci fy  a nd enforc e the use of  
nec essa ry  protec tive equipment  suc h as  a dequately i nsula ted pl iers ,  screw drivers ,  fus e pul leys ,  
test ing la mps a nd s imi lar hand tools .  Only wooden ladders s hal l  be used to reach  the heights  in  
el ec tr ical  work.  

i i i .  No ma terial  or  ea rthwork  s hal l  be al lowed to be dumped bel ow or  in  the v icinity  of  the ba re 
overhea d l ine c onductors .  

vi .  Before a ny  maintena nc e work  is  commenc ed on el ec trical  instal la tions/  equipment ,  the c ircuits  
shal l  be  de- energized a nd asc ertained to  be dead by posi t ive tes t  with an approved volta ge -testing  
devic e .   Switches  s hal l  be  tagged  or  the fuse hol ders  withdra wn before s ta rt ing  the work .  
Adequa te precautions  s hal l  be  tak en in  two important  as pects  v iz .  

  Tha t there shal l  be no danger from a ny  adjac ent  l ive  pa rts  a nd  

  Tha t there shal l  be no  chanc es of  re - energization of  the equipment on which  the pers ons are 
work ing .  

v .  Whil e working  on or near a  c ircuit ,  whenever  pos sibl e the us e of  one hand may be prac tic ed even 
though the circ uit  is  suppos ed to  be dea d.   The other  ha nd may prefera bly  be k ept in pock et .  

vi  When it  i s  nec es sary  to touch  el ec tr ical  equipment  (for exa mpl e when check ing  for  overl oad of  
motors)  back of  the hand may be us ed.  Thus,  i f  acc idental  shock were to caus e muscular  
contract ions,  one would not  ‘ f reeze’  to the c onductor.  

v i i .  Opera tions  of  el ectrica l  equipment  s hal l  be  a voided which  s ta nding  on wet f l oor  or  when hands 
are  wet.  

vi i i .  Before blown fus es  a re  repla c es ,  the circuit  s hal l  be l ock ed out  a nd a n invest iga tion s hal l  be  made 
for  the ca us e of  the short  c irc uit  or  overl oad.  

ix .  When two pers ons a re  work ing  within  reac h  of  each  other,  they  sha l l  never  work  on di fferenc e 
phas es  of  the s upply .  

x .  When s truc tural  repa irs ,  modif icat ion or  painting  work  a re to  be undertak en,  a ppropria te  
measures  s hal l  be  tak en for  the protect ion of  persons  whos e work may bring  them into  the 
priority  of  l ive  equipment/ c ircuit .  
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xi .  I t  shal l  be  ensured that  the insula tion a nd wire size of  extension cords a re  adequate for  the 
volta ge and current  to  be ca rried .  

xi i .  Whil e  ta pping  el ectr ici ty  from the sock et ,  pl ug  top must  be us ed.  I t  shal l  be  ens ured that  no  
extens ion boa rds a re over  loa ded whil e  ta pping .  Only  sta nda rd three pin  plugs s hal l  be us ed for  
tapping el ec tric ity .  B rok en s ock ets/ plugs  shal l  be replac ed immediately with good ones.  Only 
jo ints  free ca bl es  shal l  be  us ed for  c onnec ting equip ment/ a ppa ratus .  

xi i i .  F loors  shal l  be  k ept free from tail ing  electrica l  ca bl es  to a void  tr ipping  ha zard.  

xiv .  Power suppl y to the entire mac hines  a nd l ight ing  f ixture shal l  be s witched of f  when not  in  use .  

xv.  Tempora ry el ectr ical  c onnec tions s hal l  be rem oved a s  s oon as  the s tipula ted work is  over.  After  
compl et ion of  the works,  the c ontractor shal l  dis ma ntl e  the distr ibution boards a nd the other  
faci l it ies  erec ted a t  s ite.  

xvi .  Una uthorized ta pping  of  power by  others  from dis tribut ion boa rds under the con trol  of  the NCC  
shal l  be  prohibi ted  at  a l l  c ircums ta nc es.  

xvi i .  No f la mma bl e material s  shal l  be  stored in  a ny  working  area  nea r the switch  boards .  

xvi i i .  “MEN  ON  LIN E”  “DO N OT SWITC H ON ” “DAN GE R” OR “CA UTION” boa rds as  a ppl ica bl e s hal l  be used 
during maint ena nc e works  on the el ec trical  equipment.  

19.3  Porta ble  el ec trical  equipment:  

a)  Porta ble  el ec trical  equipment  shal l  be  regularly  examined,  tes ted a nd ma intained to  ens ure that  
the equipment  and i ts  l eads  a re in good order .   R egis ter s hal l  be  ma inta ined for ins pection,  
recording  the tes ting  dates  a nd resul ts  of  the equipment  discord me tal l ic  body el ec tr ical  
equipments .  

b)  Al l  porta bl e a ppl ia nc es  shal l  be provided with  three c ore ca bl e and three - pin plug.  The th ird pin  
of  the plug s hal l  inva riably  be ea rthen.  I t  s hal l  be  ensured tha t  the metal  pa rt  of  the equipment 
shal l  be  ef fect ivel y e a rthen.  

c)  Al l  connec tions to  portabl e equipment or mac hines from the pa nel/  distribut ion boa rd/ extension 
board s hal l  be  tak en us ing  3  core doubl e  ins ul ated PVC  f lexible  copper  wire  ca bl e  in  one length .  
No joints  s hal l  be al l owed in th is  f l exibl e ca bl e  wi re .  In  cas e s ingl e l ength  of  wire is  not  suff ic ient  
for  a  pa rt icula r  l ocat ion then the s uppl y  ca n be tapped by  providing  a nother  extens ion board 
compris ing  of  s witch  a nd s ock et .  

d)  Flexibl e  ca bl es  for porta bl e  la mps ,  tools  a nd a ppa ratus s hal l  be  regularl y  exa mined,  tested 
periodical ly  and ma intained to ens ure sa fety.  

 

20.  SAF ETY CO DES IN C O NSTRUC TIO N INDUS TRY  

20.1  Excava tion (IS:  3764):  

Locat ion a nd protect ion of  underground ut i l i ty  v ia .  water  main,  ca bl es .  

a)  Barric ade -  openings.  

b)   Lamp a t  night  -  wa rni ng s igns .  

c)  Excava ted material  -  5  feet  a way  

d)  Shoring  for  s ides  -  a void s ides from col la psing .  

e)  Avoid  vertical  cuts .  

f)  Wa ter  c ontrol led.  

g)  Equipment/  vehicl es  at  safe  dis ta nc e.  

h)  Ens ure s ta bil ity  of  other struc tures  nea rby.  

i)  Do not tak e gas  cyl inders  ins ide trenches.  

Trench es greater  that  4  feet ,  d epth  sh ould be p rovided  with  shoring -  l adder for  

every 30m excavated  portion.  
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20.2  Blasting (IS:  4081):  

Accid ents are caused  during bl asting du e to th e foll owing main reasons:  

a)  Wrong plac ement  o f  charge in  the blast  hol e.  

b)  Ina dequa te s ize  of  blas t  hol e.  

c)  Exc ess  qua nti ty  of  cha rge.  

d)  Misf ires  during  actual  blas ting .  

e)  Wrong ha ndl ing  of  expl osives .  

The foll owing p oints  should be observed  d uring bl asting op eration (p rior  permission to be 
taken from concerned  statu ary au thority  before commencement of  th e activity)  

a)  Do not carry ou t  blasting near any stru ctu re,  fou nd ation,  colu mn, crane,  instal lation,  etc .  

b)  Explosives  sh ould  be of  low sensitive to ex ternal  influence (sh ock,  friction,  h eat ,  sp arks,  
etc.) .  

c)  The rad ius  to  depth  ration of  the bl ast  sh ould be kept  as  l ow as  possibl e  so th at  th e fl igh t 
range of  th e fragments will  be reduced .  

d)  The ch arge shoul d be pl aced in such  a way th at  the angl e of  th row of fragments  woul d be 
between 85 0  to  90 0  with  th e horizontal .  

e)  Transportation,  h andl ing,  storage of  expl osives as  per Ind ian ex pl osive act.  

f)  Supervision by experienced  p erson.  

g)  Prior warning -  evacu ation to  400 meter away.  

h)  If  ch arge fails  -  wait  ½ h ou r/ex am.  

i )  Store exp losives  in  stand ard  magazines.  

j )  No smoking signs.  

k)  Prop er accounting of  expl osives.  

l )  Cases op ened  with  wooden tool s only .  

m)  Post fl agmen -  cord on off  area.  

n)  Advise  near by residents  of  d anger.  

o)  Use non-sp arking tool s/  sh oes.  

p)  Do not carry match es/ op en l igh ts.  

q)  Use fl amep roof  f i tt ings/  l igh ts .  

r)  Child ren/ u nauthorized p ersons are  not  all owed  in  this  area.  

s)  For el ectrical  bl asting,  vol tage sh all  not  ex ceed 220V.  

t)  Do not carry on bl asting u nder over -h ead p ower l ine/ util ity  communication/ u til i ty  l ines.  

u)  Used loud siren to  ma rk beginning  a nd c ompl etion of  blas tin g .  

v)  Only  authoris ed persons al lowed to go  to  mis fired  hol es .  

w)  Misf ired expl osives  to be dis pos ed in a ccorda nc e with  explos ives  ac t .  

x)  Leaky expl os ives  to  be washed with de -s ens it izing  agents .  

y)  The cha rge shoul d  be plac ed in  the borehol es  only  when the blast ing  opera tion is  ca rried  out  -  
not  earl ier.  

z)  The blast ing  area  to  be covered c ompl etel y using  sa nd ba gs a nd s teel  plates  (c ontrol l ed bla st ing) .  

20.3  Cement  works :  
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Cement  derma ti t is ,  burns -us e gumboots ,  gl oves ,  a nd res pira tors .  

20.4  Scaf fol ding  (IS:  4014 -  PAR T-II) :  

a)  Clea r  the a rea  of  unwa nted ma terials .  

b)  Erec tion under  proper  supervision.  

c)  Ens ure ropes  a nd ca bl es  a re in good c ondit ion.  

d)  Ens ure tha t  a l l  s tructural  members a nd al l  c onnect ions  a dequate .  

e)  Supports  s trong -  a dequate cross  bracing.  

f)  Ens ure ground is  compact ed a nd l evel ed safe  and provide proper foot  hol d.  

g)  Keep la dder/  work ing  area  free of  greas e/  oil .  

h)  Pass erby ’s  are  protected.  

i )  Provide gua rdra ils  a nd toe boa rd .  

j)  Wea r safety  ha rness ,  hel met  while  work ing  on scaf fol ding.  

k)  Do not us e the sca ffol ding  for  more tha n 15 days without  rec hecking .  

l )  Frequent  inspec tion.  

m)  Excava tion is  not  permitted  near  bas e of  sca ffolding.  

20.5  Ladders  (IS:  3696 -  PA RT-I I) :  

a)  Proper inspec tion -  rungs/  steps  a re not  s pl ic ed.  

b)  Properly s ecured -  top and bottom.  

c)  Side ra ils  on f ixed ladders  to ex tend a bove top la nding.  

d)  Buil d up la dders  of  sound material .  

e)  Rungs  not to  exc eed 12 inches.  

f)  Step ladders ful ly  open during  us e .  

g)  Metal  la dders -  prohibi ted  near  el ec tr ical  l ines .  

h)  Proper maintenanc e a nd s tora ge af ter  us e.  

20.6  Barric ades :  

a)  Floor  a nd l i ft  openings  covered/ ba rrica ded properly .  

b)  Road ways / s ide walks  protected.  

c)  Traf fic  c ontrol l ed.  

20.7  Conc rete  cons truc tion:  

a)  Forms  properl y instal l ed a nd brac ed.  

b)  Adequa te s horing,  plumbing a nd c ross  bra cing.  

c)  Shoring  rema ins  in  pla ce t i l l  strength  attained.  

d)  Proper c uring  period a nd proc edure.  

e)  Mixing  a nd tra ns porting equipment properly  s upported/  routed.  

f)  Adequa te runwa ys.  

g)  Protect ion from c ement dus t .  

h)  Hard ha ts  -  sa fety s hoes,  sk in covering .  

i)  Nails  to  be removed from shuttering  material .  

20.8  Masonry:  

a)  Proper sca f fol ding.  
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b)  Dus t protect ion.  

c)  Safe  hois ting  equipment.  

20.9  Hoists ,  cra nes ,  derrick s:  

a)  Ins pec t  -  ca bl es ,  s l ings ,  cha ins ,  hooks ,  eyes  

b)  Equipment sta bil i ty/  s upports .  

c)  Out r iggers  us ed i f  required .  

d)  Power l ines  removed/ inact iva ted (c ra nes) .  

e)  Signals  unders tood a nd obs erved.  

f)  Experienc ed opera tors .  

g)  All  equipment  properly  lubrica ted/ ma intained.  

h)  Protect ive hea d gea rs .  

i)  I f  pers on cl imbs on derrick  instal l ed for  l i ft ing material ,  s pecial  prec autions  shoul d be tak en.  

j)  Gas c yl inders  a re k ept in  properly  des igned c ages .  

k)  Periodical  tes t/  ins pec tion of  hois ts  c ra nes.  

l )  Mark  “safe  work ing  loa ds”  on hoists / c ra nes .  

m)  Cra nes  to be opera ted by  c ert if ied  opera tor .  

n)  Ens ure tha t  s l ings  a re vertical .  

o)  Do not drag  cha ins ,  s l ings ,  hooks  a nd l oad over the f loor .  

p)  Know the l oad before l i ft ing.  

20.10  Conveyors:  

a)  Proper inspec tion and maintena nc e.  

b)  Sc reens a nd other protec tion.  

c)  Adequa te inspect ion a nd maintena nc e,  ladders ,  l ight .  

20.11  Heavy  equipment  a nd trucks :  

a)  Qual if ied  opera tors  with l ic ense.  

b)  Vehicle  la ws  a nd regul ations to  be obs erved.  

c)  Check -  breaks,  l ights ,  wa rning  devic es  a nd wheels .  

d)  Weight  l imits  -  l oad s izes  control l ed.  

e)  Haul  loa ds  wel l  mainta ined -  properly  la id.  

f)  Personnel  not  ca rried  in  unsafe  ma nner .  

g)  Protect ion when equipment  not us ed .  

h)  Planned ins pect ion -  maintena nc e.  

i)  Adequa te equipment records .  

j)  Proper oil ,  fuel ,  l ubrica nts  us ed .  

20.12  Hous e k eeping  and sa nita tion:  

a)  General  nea tness  in  working a rea .  

b)  Regula r disposal  of  wa ste/  trash .  

c)  Pathwa ys  and walkways c l ea r.  

d)  Adequa te l ight ing.  

e)  Sa nitary fac i l i t ies  -  c l ean.  
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f)  Adequa te drink ing  wa ter.  

20.13  Emergency  proc edure:  

a)  Firs t  a id sta tion -  properly  ma nned.  

b)  Firs t  a id boxes -  with  i tems  a nd inspec ted weekly .  

c)  Injuries  reported promptl y .  

d)  Safety  net  a nd sa fety harness  us ed for  heights .  

e)  Adequa te es cape fa ci l it ies .  

f)  Proper s tora ge of  tools  when not  being  us ed .  

g)  Emergency  phone numbers -  f i re depa rtment,  pol ic e  depa rtment ,  hospital ,  ambula nc e,  etc .  to  be 
dis played a t  s i te  off ic e by  the ma in c ontrac tor.  

h)  Fire  ext inguishers  to  be plac ed by  al l  vendors  -  rea dil y  a nd eas ily  availabl e .  

i)  Emergency  vehicl e  mus t be readil y  ava ilabl e .  

j)  Firs t  a id pers on rea dil y  ava ila bl e.  

k)  Free pas sages ,  la dders  and s tair  ways .  

l )  Public  a ddress ing  systems  to be ava ila bl e.  

20.14  Wel ding  a nd c utting:  

a)  Qual if ied  opera tors .  

b)  Proper sc reen,  s hiel d,  goggl es ,  gloves ,  c l othing,  equipment .  

c)  Elec trical  equipment  -  grounded -  ins pected.  

d)  Power ca bl es  protec ted a nd in  good condition.  

e)  Fire  ext inguishers  -  availabl e .  

f)  Ins pec tion of  f i re  haza rds.  

g)  Flamma bl e materials  -  protected (40 feet  a wa y) .  

h)  Gas c yl inders  -  upright  and c hained.  

i)  Gas l ine ,  torc h in  good condit i on.  

j)  Trol l eys  for  moving  cyl inders .  

k)  Proper c overing of  mezzanine hol es  or  ba rrica des for  cut  port ion.  

l )  Barric ades/  not ic es  bel ow mezza nine being  cut  -  work  permit  (s pecia l) .  

m)  Helper  also  to  us e goggles .  

20.15  Flamma bl e gas es  –  l iquids :  

a)  “No s mok ing”  s ignboa rd.  

b)  Conta iners  c l ea rly  identi f ied/ ma rk ed.  

c)  Proper s tora ge prac tic es .  

d)  Proper s tora ge temperature -  protect ion.  

e)  Fire  ha zards  to  be c hec ked.  

f)  Proper a nd a dequa te f i re extinguis hers .  

g)  Nea t s tora ge area  -  c l ear  pas sages .  

h)  Material  f i rml y s tack ed -  not  too high.  

i)  Entry res tric ted .  

j)  Store in s epa rate  encl osed a rea .  
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20.16  Handling and storage:  

a)  Proper number for  operat ion.  

b)  Person picking  up l ea ds correc tly .  

c)  Materials  protected from heat/  mois ture.  

d)  Protect ion from fal l ing  into  hoppers/  bins .  

e)  Dus t protect ion obs erved.  

f)  Ext inguis hers/ f ire  protect ion ava ila ble .  

g)  Traf fic  rout ing  a nd c ontrol .  

20.17  Power tools :  

a)  Metal  bodies  tools  a re  not  a l lowed,  only  f iber  body tools  to be us ed.  

b)  Good hous e k eeping  where us ed.  

c)  Tools  -  c ords -  ea rthing  -  in good c ondit ion.  

d)  Proper instruc tions  for  us e .  

e)  Proper mecha nical  safe  guards .  

f)  Tools  nearl y s tored when not  in  us e.  

g)  Right  tool  for  job.  

h)  Proper wiring .  

i)  Proper training to operator.  

j)  Proper s upervis ion.  

k)  Use of  sa fety a ppl ia nc es -  goggl es  -  fac e shiel d .  

l) Flying  haza rds  check ed up.  

 

21. DUST CONTROL 

a)    Frequentl y wa ter shal l  be s prinkl ed for  drive ways  a nd path  ways  by  us ing  mobil e  s prinkl er  
tank ers .  

b)    Carting  a way of  s urplus earth/  debris  s hal l  be  control l ed  by c overing  the t ippers with pol ythene 
sheets .  There shal l  be no  s pil la ge of  ea rth/  de bris  on the roa d whil e  ca rt ing  a way.  

 

22.        GARBAGE DISPOSAL 

a)     Garba ge bins  shal l  be provided a round the si te for  c ol lect ion a nd dis posal  of  ga rbage/ debris  on 
and from the s ite .  C ontractor s hal l  obta in  nec essa ry  permissions from  on  methods for  dis posal  
of  haza rdous  wa ste  suc h as  waste  oi l  f rom generators ,  thermoc oal ,  HDPE  ba gs,  etc .  

 

23.  DIESEL GENERATOR (DG ) 

a) DG s et  shoul d be ac ous tic  to  reduc e nois e  l evel .  

b) The contractor s hal l  obtain  c l eara nc e from the State  pol l ut ion contr ol  boa rd ( KSPCB)  for  al l  DG.  

c) Used oil  o f  DG  to be stored in a  scienti f ic  ma nner  a nd dis pos ed to  a uthorized repres enta tives  of  
KSPC B a nd copy of  the same to be submitted .  

d) Proper ea rthing to  be g iven a s  per IS  norms .  

e) Seconda ry  container to  be provid ed undernea th DG a nd fuel  tank to  a void  spil lage .  

f) Height  of  the exha ust  pipe to  be as  per PCB  norms.  
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g) Appropria te f i re  extinguisher  to  be plac ed a t  entra nc e of  the DG  room.  

h) Barric ading  to be provided a round the DG  area with  proper  sign.  

 

24. FUEL STORAGE 

Fuel  should  be stored a t  wel l  vent i lated  a nd is olated a rea  with  a ppropria te  f ire  extinguishers  as  
per  expl osive ac t .  Sec onda ry  container to  be provided undernea th  barrel  to a void  s pil la ge on 
ea rth.  

 

25. WORK PERMIT 

Work permits  required for the fol lowing:  

Work at  height ,  exca vation,  hot  work ,  c onf ined s pac e entry,  night  work ,  work  on el ec trical  
equipment ,  s haft  work s,  t ippers/  JCB/  Trac tor/ c ra nes a nd other equipments . LIST OF APPROVED 
MAKES 

 

S.No Description Approved Make 

1 CONCRETE AND ALL WORKS.   

   Cement Grade – 53 or Grade 43   Birla Super, ACC, Bharathi  

   Ready Mix Concrete   RMC India, Ultratech,Coramondal, ACC. 

   Steel for Reinforcement     SAIL, JSW, TATA --  TMT BARS . 

   Steel Sections   SAIL, TATA, JSW ..  

  Admixture as Retarder Cico, Sika and Fosroc.Krishna conchem. 

2 MASONRY WORKS   

   Solid cement Blocks   As per SR rate  

 Cement bockset Weber Blockset ( Saint Gobian ) 

   Gyp sum board  Saint Gobain 

   Adhesives   Weber.sets ( Saint Gobian ) 

 Manufactured Sand  BESTO / ROBO SAND 

 3 JOINERY WORKS   

   Mild steel  Rolling shutter  
Gandhi / Padma Engg. / Technocrats / Indo Germa 
Products Ltd. or Equivalent. 

  Sliding Gate 
 L Mark / Gandhi /  Indo Germa Products Ltd. or 
Equivalent 

  Water Proof Ply  
 National / Greenply  Green ply,Sharon Ply 
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S.No Description Approved Make 

  Laminate  Greenlam / Timex / Uro  

4 FLOOR & FINISHES   

   Ceramic Tiles   Johnson / NITCO / KAJARIA / NAVEEN. 

   Vitrified Tiles   Johnson / NITCO / KAJARIA / NAVEEN. 

   Cement based Tiles   Ultra / Basant betons / Eurocon  

   Vinyl flooring ( Sports grade )   Armstrong / LG  

   Glazed mosaic tiles   Bissaza Approved by Client. 

 Granite / Marble / Imported Marble Krishmal / Marble centre / HMG. 

   Paints & Polish material.  Asian Paints / Berger / Sherwin williams /Delux. 

   Spl.Finish material on floor & Dado    Dural / Arpitha or Equivalent. 

  
 Tile Adhesive. 

  Weber.set ---- Firm / Nova white / Flex / plus white. 

 Melamine / French Polish/ PU polish Asian / Berger / ICI  

 Texture paint Asian Paints / Sherwin williams /Delux 

5 WATER PROOFING CHEMICALS   

   Water proofing chemicals   BASF, CICO, FOSROC. 

6 RAILINGS   

   Stair case Railing / Balcony Railing   SS Railing As per SR Rate – Grade 304 

  All types of Glass    Saint Gobain / Modi /Glaverbel 

   Glass Wool   Twiga or Lloyd Insulation. or Equivalent 

   

7 EXTERNAL CLADDING   

   SLATE   Astone / Nustar. 

   SADARALLI GRANITE KRISHMAL GRANITE OR AS PER SR RATE 

8 FALSE CEILING   

  Bison Board  panel   Saint Gobain / NCL - Industries or Equivalent 
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S.No Description Approved Make 

  E' Board panel   Eternity Everest or Equivalent 

 Prelaminated External Grade Board Funder Max / Green Lam. 

ANNEXURE - a 

 

LIST OF BIS CODES  

IS 383-1970   Specification for coarse & fine aggregates from natural 

    Source for concrete 

IS 2386 (Part 1 to 8)  Method of test for aggregates for concrete 

IS 712-1984   Specification for building limes. 

IS 3182 – 1986   Specification for broken brick (burnt clay) fine aggregate  

    for use in lime mortar. 

IS 269-1989   Specification for 33 grade ordinary Portland Cement 

IS 455 – 1989   Code of practice for Portland Slag Cement. 

IS 1489-1991   Specification for Portland Pozzolana Cement 

IS 8041 –1990   Specification for rapid hardening Portland Cement 

IS 8112 –1989   Specification for 43 grade ordinary Portland Cement. 

IS 12269 –1987  Specification for 53 grade ordinary Portland Cement 

IS 8043- 1991   Specification for Hydrophobic Portland Cement. 

IS 12330-1988  Specification for Sulphate resisting Portland Cement 

IS 6452-1989   Specification for high alumina cement for structural use. 

IS 8042-1989   Specification for White Portland Cement. 

IS 3535-1986   Methods of sampling Hydraulic Cement 

IS 4031 (Part 1to 15- 

Methods test for Hydraulic Cement. 

IS 4032-1985   Method of Chemical Analysis of Hydraulic Cement 

IS 2645-1975   Specification for Integral Cement Waterproofing Compounds 

IS 1599-1985   Method of Bend Test 

IS 1608-1972   Method of Tensile Testing of Steel Products 

IS 6925-1973 Method of test for determination of water Soluble Chlorides in concrete admixtures 
 
IS 432-1982 Specification for mild steel and medium tensile steel bars and hard drawn steel wire. 
IS 1786-1985           Specification for high strength deformed steel bars and wires for     concrete reinforcement. 
IS  1566-1982             Specification for hard drawn steel wire fabric for  
             Concrete reinforcement 
IS 280-1978  Mild steel wire for general engineering purposes 
IS 2062-1992  Structural Steel (Standard Quality) 
IS 1161-1979  Steel Tubes for structural purposes 
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IS 5624-1970  Foundation bolts 
IS1363-(Part 1 to 3)-1992  Hexagon Head  bolts, serews, nuts 
IS 2016-1967  Plain washers 
IS 3063-1972  Single coil rectangular section spring washers 
IS 1239(Part 1&2)-1990  Mild steel tubes and other wrought steel pipe fittings 
IS 1367-1980 Technical supply conditions for  threaded steel fasteners 
IS 1030-1989  Carbon steel castings 
IS 3480-1966  Flexible steel conduit for electrical wiring 
IS 2667-1988  Fittings for rigid steel conduits for electrical wiring 
IS 9537-(Part 3)-1983 Conduit for electrical installations-Rigid plain conduits of insulating material 
IS 6946-1973 Flexible non-metallic conduits for electrical installations 
IS 3419-1989  fittings for rigid non-metallic conduits 
IS 5913-1989  Methods of tests for Asbestos cement products 
IS 2098-1964  Specification for asbestos cement building boards 
IS 2096-1992  Specification for asbestos cement flat sheets 
IS 9537 (Part 2)-1981 Conduit for electrical installations-Rigid steel conduits 
IS 1592-1989 Specification for asbestos  cement pressure pipes 
IS 9627-1980 Specification for asbestos cement pressure pipe   (light duty) 
IS 6908-1991 Specification for asbestos cement pipes and fittings for sewage and drainage 
IS 1626(Part 1to 3)-1980-1991 Specification for asbestos  cement building pipes fittings and roofing fittings 
  
IS 459-1992 Specification for unreinforced corrugated and semi  corrugated asbestos cement sheets 
IS 1077-1992 Specification for common burnt clay building bricks 
IS  3495(Part 1 to 4)-1992 Method of test for burnt clay building bricks. 
IS 3620-1979 Specification for late rite stone block for masonry. 
IS 1121-1974 Method of test for determination of strength properties of natural building stone. 
IS  1124-1974 Method of test for determination of water absorption  
 Sp.Gr. etc. of building stones. 
IS 1125-1974 Method of test for determination of durability of                                                       building. 
IS 1127-1970 Recommendation for dimensions and workmanship of  
 natural building stones for masonry work. 
IS 2185-(Part-1)-1979 Specification for concrete masonry unit-Hollow and solid concrete blocks. 
IS 2116-1980 Specification for sand for masonry mortar. 
IS 1542-1992 Specification for sand for plaster.    
IS 2185(Part-2)-1983 Specification for concrete masonry unit-Hollow and solid light weight concrete blocks.                                                                                           
 
IS 2185 (Part-3)-1984 Specification for concrete masonry unit-Autoclaved  
 Cellular Aerated concrete blocks..  
IS 6041-1985 Code of practice for construction of Autoclaved cellular concrete block masonry. 
IS 6441 (Part 1 to 9)-1972 &73 Method of test for Autoclaved concrete products. 
IS 3068-1986 Specification for broken brick (burnt clay) coarse. 
IS 2114-1984 Code of practice for laying in-situ terrazzo floor finish. 
IS 460 (Part1 to3)-1985 Specification for Test  Sieves. 
IS 1237-1980 Specification for cement concrete flooring tiles. 
IS  777-1988 Specification for glazed earthenware wall tiles.IS 1129-1972 Recommendation for dressing 
of natural building stone. 
IS 1130-1969 Specification for Marble (Blocks, slabs and tiles). 
IS 809-1992 Specification for rubber flooring materials for general purposes. 
IS 3462-1986  Specification for unbacked flexible PVC flooring. 
IS 3461-1980 Specification for PVC asbestos floor tiles Indian Hessians 
IS 2818-1990 linoleum sheets and tiles 
IS 653-1992 Code of practice for laying hard wood parquet and wood block flooring. IS 5389-1969  
IS 210-1978 Grey iron casting 
IS 2114-1984 Code of practice for laying in-situ terrazzo finish 
IS 1198-1982 Code of practice for laying of linoleum flooring 
IS 1003 (Part-2)-1983 Specification for timber panelled & glazed shutters, 
 Windows and ventilator shutters 
IS 1141-1973 Code of practice for seasoning of timber 
IS 1003 (Part-1)-1983 & 1991 Specification for timber panelled & glazed shutters-Door shutters. 

Page 127 of 156



 

 

IS 287-1973 Recommendation for maximum permissible moisture content of timber used for different 
purposes 
IS 2202(Pat-1)-1983&1991 Specification for wooden flush door shutters (cellular and hollow. 
IS 2192 (Part-1&2)-1983 Specification for wooden flush door shutters (cellular  
 & hallow core type. 
IS 3087-1985  Specification for wood particle boards.(medium density) for general purpose. 
IS 3478-1966 Specification for high density wood particle boards. 
IS 3097-1980 Specification for veneered particle boards. 
IS 303-1989 Specification for plywood for general purpose. 
IS 1328-1982 Specification for veneered decorative plywood 
IS 205-1992 Specification for non-ferrous metal butt hinges 
IS 1341-1992 Specification for steel butt hinges 
IS 362-1991 Specification for parliament hinges 
IS 453-1973 Specification for double acting spring hinges. 
IS 3818-1992 Specification for continuous (Piano) hinges 
IS 206-1992 Specification for Tee and Strap hinges 
IS 281-1991 Specification for mild steel sliding door bolts for use with padlocks 
IS 1019-1974 Specification for rim latches 
IS 2681-1979 Specification for non ferrous metal sliding door bolts for use with padlocks 
IS 204 (Part 1&2)-1991& 92 Specification for tower bolts-ferrous and non-ferrous metals 
IS 208-1987 Specification for door handles 
IS 2209-1976 Specification for mortice locks (Vertical type) 
IS 6607-1972 Specification for rebated mortice locks (Vertical type) 
IS 1823-1980 Specification for floor door stoppers 
IS 1837-1966 Specification for fan light pivots 
IS 207-1964 Gate and shutter hooks and eyes 
IS 6343-1982 Specification for door closers(pneumatically regulated) for light door weighing upto 40kg 
IS 8756-1978 Specification for ball catches for use in wooden Almirah 
IS 6315-1992 Specification for floor springs (hydraulically regulated) for heavy doors 
IS 7197-1974 Specifications for Double act on floor spring (without oil check) for heavy doors. 
IS 364-1993 Specification for fan light catch. 
IS 3828-1966 Specification for ventilator chains. 
IS 363-1976 Specification for hasp and staples. 
IS 9899-1981 Specification for hot coat and wardrobe hooks 
IS 729-1979 Specification for drawer locks, cupboard locks and box locks. 
IS 3564-1986 Specification for door closers (Hydraulically regulated). 
IS 4351-1976 Specification for steel door frames 
IS 419-1967 Putty for use on window frames 
IS 5187-1972 Specification for flush bolts. 
IS 3847-1992 Specification for mort ice night latches. 
IS 4621-1975 Specification for indicating bolts. 
IS 1038-1983 Specification for steel doors, windows and ventilators 
IS 1977-1975 Specification for structural steel. 
IS 1361-1978 Specification for steel windows for industrial buildings 
IS 7452-1990 Hot rolled steel sections for doors, windows and ventilators. 
IS 1948-1961 Specification for aluminium windows and ventilators. 
IS 1148-1982 Specification for hot rolled rivet bars for structural purposes. 
IS 1949-1961 Specification for aluminium windows for industrial buildings 
IS 204 (Part-1)-1992 Specification for tower bolts –non-ferrous metal 
IS 733-1983 Wrought aluminium and aluminium alloy bars, rods and sections( for general engineering 
purposes) 
IS 6248-1979 Specification for metal rolling shutters and rolling grills. 
IS 1081-1960 Code of practice for fixing and glazing of metal doors, windows and ventilators. 
IS 2339-1963 Specification for Aluminium Paint for general purpose in dual containers. 
IS 2835-1987 Flat transparent sheet glass. 
IS 5437-1969 Wired and figured glass. 
IS 101 (Part 1-8)-1964-1993 Method of sampling and test for paints, varnishes and related products. 
IS  2074-1992 Ready mixed paint, air drying, red oxide, zinc chrome, priming. 
IS 5410-1992 Cement paint, colour as required. 
IS 427-1965 Distemper, dry, colour as required. 
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IS 428-1969 Distemper, oil emulsion, colour as required 
IS 348-1968 French polish  
IS 5411 (Part 1 & 2)-1972-74 Plastic emulsion paint. 
IS 702-1988 Industrial Bitumen 
IS 73-1992 Paving  Bitumen. 
IS 217-1988 Cut back Bitumen 
IS 454-1961 Specification for digboi type cutback bitumen 
IS 5467-1986 Specification for shellac wax. 
IS 3384-1986 Specification for Bitumen primer for use in water proofing and damp proofing. 
IS 290-1961 Specification for  Coal tar black paint 
IS 341- 1973 Specification for Black Japan, type A, B & C 
IS 1322-1982 Specification for bitumen felts for water proofing and damp proofing 
IS 218-1983 Specification for creosote oil for use as wood preservative 
IS 3037-1986 Specification for bitumen mastic for use in water proofing of roofs. 
IS 1580-1991  Specification for Bituminous compound for water proofing and caulking purposes. 
IS 8542-1977 Specification for polish for wooden furniture paste. 
IS 9862-1981  Ready mixed paint, brushing etc., 
IS 782-1978 Specification for caulking lead  
IS 405 (Part 1& 2)-1992 Lead sheet and strips 
IS 5134-1977 Bitumen impregnated paper. 
IS 2849-1983 Specification for non load bearing gypsum partition blocks 
IS 8591-1977 Specification for floor polish paste. 
IS 2095-1982 Specification for gypsum plaster boards. 
IS 77-1976 Specification  for linseed oil, boiled for paints. 
IS 533-1973 Gum spirit of turpentine (oil of Turpentine) 
IS 1504-1974 Bees wax 
IS 3536-1966 Ready mixed paint, brushing, wood primer pink 
IS 8273-1984 Specification for gypsum plaster for use in the manufacture of fibrous plaster board. 
IS 5871-1987 Specification for bitumen mastic for tanking and damp proofing. 
IS 651-1992 Specification for salt glazed stoneware pipe and fittings. 
IS 1729-1979 Sand cast iron spigot and socket soil pipe. 
IS 771 (Part1 to 7)-1979-1985 Specification for glazed fire clay appliances 
IS 1230-1979 Cast iron rain water pipes and fittings. 
IS 774-1984 Flushing cisterns for water closets and urinals. 
IS 2548 (Part 1 & 2)-1983 Specification for plastic seats and cover for water closet. 
IS 1726-1991 Specification for cast iron manhole cover and frames. 
IS 1239 (Part1 & 2)-1990-1992 Mild steel tubes and fittings. 
IS 4984-1987 Specification for high density polyethylene pipes for potable water supplies: sewage and 
industrial effluents. 
 IS 2556 (Part 1-15)-1972-1985 Specification for vitreous sanitary appliances (Vitreous China) 
IS 7328-1992 High density polyethylene materials. 
IS 4985-1988 Specification for unplasticised PVC pipes for portable water supplies. 
IS 3076-1985 Specification for low density polyethylene pipe for portable water supplies. 
IS 9762-1981 Specification for polyethylene materials floats for ball valve. 
IS 3395-1984 Code of practice for fire safety of industrial buildings 
IS 7834 (Part 1 to 8)-1987 Specification for injection  moulded PVC fittings for potable water. 
IS 8008-(Part 1 to 7)-1976 Specification  for injection moulded HOPE fittings for potable water. 
IS 8360 (Part 1 to 3)-1977 Specification for fabricated high density polyethylene fittings for potable water. 
IS 784-1978 Specification for prestressed concrete pipe. 
IS 1703-1989 Specification for copper alloy float valves (horizontal plunger type) for water supply fittings. 
IS 12234-1988 Specification for plastic equilibrium float valve for cold water services 
IS 778-1984 Specification for copper alloy gate, globe and check valves for water purposes. 
IS 1536-1989 Centrifugally cast (spun) iron pressure pipes 
IS 1537-1976 Vertically cast iron pressure pipes for water, gas and sewage. 
IS 1538 (Part 1 to 23)-1976 Sand cast iron spigot and socket soil, waste and ventilating pipes, fittings and accessories. 
IS 3589-1991 Specification for cast copper alloy screw down bib taps and stop valves for water services 
IS 1239 (Part 1 & 2)-1990-1992 Mild steel tubes and fittings. 
IS 779-1978 Specification for water meters 
IS 1795-1982 Specification for pillar taps for water supply purposes. 
IS 1363 (Part 1 to 3)-1992 Dimensions for screw thread runpouts and undercuts 
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IS 2016-1967 Plain washers. 
IS 638-1979 Sheet rubber jointing and rubber insertion jointing. 
IS 4127-1983 Code of practice for laying of glazed stoneware pipes. 
IS 458-1988 Specification for precast concrete pipes. 
IS 6313-1981 Code of practice for anti termite measures in building 
IS 1054-1962 Diealdrin emulsifiable concentrates 
IS 1308-1984 Aldrin dusting powders 
IS 1791-1985 Specification for batch type concrete mixers. 
IS 10262-1982 Recommended guidelines for concrete mix design. 
IS 7861 (Part 1)-1975 Code of practice for extreme weather concreting-recommended practice for hot weather 
concreting 
IS 1199-1959 Methods of sampling and analysis for concrete 
IS 516-1959 Methods of test for strength of concrete. 
IS 7861 (Part 2)-1981 Code of practice for extreme weather concreting recommended practice for cold weather 
concreting 
IS 2502-1963 Code of practice for bending and fixing of bars for concrete reinforcement. 
IS 2751-1979 Recommended practice for welding of mild steel plain and deformed bars for reinforced 
construction 
IS 800-1984 Code of practice for general construction in steel and deformed bars. 
IS 816-1969 Code of practice for use of metal in welding   
IS 814-1991 Covered electrodes for manual metal are welding. 
IS 3370 (Part 1 & 2)-1965 Code of practice for concrete structures for the storage of liquids. 
IS 2911 (Part 1 to 4)-1979-1985 Code of practice for design and construction of pile foundations. 
IS 1343-1980 Code of practice for prestressed concrete? 
IS 1785 (Part 1 & 2)-1983 Specification for plain hard drawn steel wires for prestressed concrete. 
IS 2250-1981 Code of practice for preparation and use of masonry mortars. 
IS 1635-1992 Code of practice for field slaking of building lime. 
IS 2212-1991 Code of practice for brick work. 
IS 1597-(Part 1 & 2)-1992 Code of practice for construction of stone masonry. 
IS 4101 (Part 1 to 3)-1967-1985 Code of practice for external facing and veneer. 
IS 737-1986 Wrought aluminum and aluminum alloys, sheet and strips (for general engineering purposes) 
IS 2572-1963 Code of practice for construction of hollow concrete block masonry. 
IS 1661-1972 Code of practice for application of cement finishes 
IS 5766-1970 Code of practice for laying burnt clay brick flooring. 

 

IS 5491-1969 Code of practice for laying of in-situ granolithic concrete flooring topping. 
IS 3316-1974 Specification for structural granite 
IS 1196-1978 Code of practice for laying bitumen mastic flooring 
IS 1195-1978 Specification for bitumen mastic for flooring 
IS 3462-1986 Specification for unbacked flexible PVC flooring. 
IS 1198-1982 Code of practice for laying fixing and maintenance of linoleum floor. 
IS 848-1974 Specification for synthetic resin adhesive for plywood. 
IS 4457-1982 Specification for ceramic unglazed vitreous acid resisting tiles. 
IS 851-1978 Specification for synthetic resin adhesive for construction work (non-structural) for wood 
IS 2202(Part 1 & 2)-1981-1991 Specification for wooden flush door shutters 
IS 102-1962 Ready mixed paint. 
IS 1081-1960 Code of practice for fixing and glazing of metal doors 
IS 6248-1979 Specification for metal rolling shutters and rolling grills 
IS 1868-1982 Anodic coating on aluminum and its alloys 
IS 2065-1983 Code of practice for water supply in buildings. 
IS 2064-1993 Code of practice for selection, installation and maintenance of sanitary appliances 
IS 7634-(Part 1 to 3)-1975 Code of practice for plastic pipes. 
IS 1742-1983 Code of practice for building drainage 
IS 5330-1984 Criteria for design of anchor blocks for penstocks with expansion joints. 
IS 311-1985 Code of practice for laying of cast iron pipes. 
IS 783-1985 Code of practice for laying of Concrete pipes. 
IS 6509-1985  Code of practice for installation of joints in concrete pavement 
IS 1838 (Part 1)-1983 Specification for preformed filler for expansion joint in concrete pavements and 
structures. 
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IS 3036-1992 Code of practice for laying lime concrete for water proofing. 
IS 1346-1991 Code of practice for water proofing of roofs with bitumen felts. 
IS 1609-1991 Code of practice for laying damp proofing treatment using bitumen felt 
IS 4365-1967 Code of practice for application of bitumen mastic for water proofing of roofs. 
IS 9103-1979 Specification for admixtures for concrete. 
IS 2645-1975 Specification for integral cement water proofing compounds. 
IS 1834-1984  Specification for hot allied sealing compound for joint in concrete. 
IS 278-1978 Specification for galvanized  barbed wire for fencing. 
IS 2721-1979 Specification for galvanized steel chain link fabric. 
IS 280-1978 Specification for mild steel wire. 
IS 4826-1979 Specification for hot dipped galvanized coating on round steel wires. 
IS 1200 (Part 1 to 28)-1971-1993 Method of measurement of building and civil engineering works safety. 
IS 4081-1986 Code of blasting. 
IS 5916-1970 Specification for cast iron gratings for drainage purposes. 
IS 4130-1991 Safety code for demolition of building 
IS 3764-1992 Safety code for excavation work 
IS 5121-1969 Safety code for piling 
IS 4014 (Part 2)-1967 Code of practice for steel tubular scaffolding. 
IS 3696 (Part 1 & 2)-1987-1991 Safety code of scaffolds and ladders. 
IS 6922-1973 Criteria for safety and design of structures subject to underground blast. 
IS 5499-1969 Code of practice for construction of underground raid shelter 
IS 4138-1977 Safety code for working in compressed air 
IS 7293-1974 Safety code for working with construction machinery. 
IS 8989-1978 Safety code for erection of concrete framed structures 
IS 4756-1978 Safety code for tunneling work 
IS 7205-1974 Safety code for erection of structural steel works 
 
 

GENERAL NOTES COVERING THE BOQ 

 

i 

 

These general notes are applicable for all work in this contract. 

ii This work is to be read in conjunction with the Drawings, Specifications, Preambles to Work 

Sections and General Condition and Preliminaries in BOQ which shall be construed as being 

complementary to one another. Any discrepancy discovered should be reported to the 

Engineer before commencing work. The words 'as specified' wherever used in this work 

shall mean as specified in the above stated documents. 

iii This work is wholly PROVISIONAL and is subject to final remeasurement on completion of the 

Works. 

iv Unless otherwise specified, method of measurement shall be in accordance with IS 1200. 

v The description provided are brief. The Contractor shall inspect the site, STUDY THE DRAWINGS 

AND DETAILS and fully determine for himself the full scope of each item and price the same 

accordingly. No claim shall be permissible for lack of knowledge on Contractor's part in 

pricing of these items. 

vii The work shall be carried out as per drawings, specifications, the description of the items in the 

schedule and / or architects instructions. 

viii Items of work provided in this schedule but not covered in the specifications shall be executed 

strictly as per instructions of the project manager/architect. 

ix Rates quoted must have full compliance with the following including the cost of grey cement, 

Cement mortar and white cement. 

x The owner reserves the right to supply or issue price basis for any material item. 
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xi The owner reserves the right to 'lend' his name for all imported items in order to avail any 

possible duty exemptions and the said benefit shall go to the owner. 

 

xii 

 

The items which are supplied free of cost need to be reconciled at the end of the project based 

on material constraints. 

 

xiii 

 

Special attention to be paid to Technical specifications. 

ix Basic rate shall material to include (Material cost, transportation, delivery and handling charges 

(delivered at site). 

x Upon receipt of majority of good for construction ( GFC ) Drawings, the contractor has to do a 

re-qualification of all the items in this bill of quantities and shall get approved by project 

manager. All rate only items and items which exceed this BOQ needs to be addressed and 

submitted to the project manager for approval. 

xi Only items which are present and quantified in this BOQ Shall be considered for payment. The 

Contractor shall prepare and submit to project manager a variation order for items 

excluding this BOQ, operation of rate only items and non tendered items in order to be 

considered for payment. 

xii The Quantities furnished in the Bill of Quantities are tentative / Indicative and the probable 

quantities is liable to altrerations, omissions or additions and it may vary on the higher or 

lower side at the sole discretion of the Project Manager / Owner. 

xiv All concrete works to be to be design mix and the contractor shall quote the rate as per minimum 

cement requirement specified in the respective mix in the Bill of Quantities.If any variation 

of cement contents in the execution will be considered only for reconciliation but not for 

payment. 
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GENERAL NOTES COVERING THE BOQ 

 

xv 

 

Any cliams, disputs in the quoted rates and extra items at later stages will not be entertained 

outside the scope of 

 above. 

xvi No asbestos - containing material in construction materials to be used by vendors / 

contractors. 

Notes

: 

The contractor is to note and allow the following preambles in his scope of work. 

A TYPICAL NOTES - CIVIL WORKS / FLOORING / DADO WORKS / COUNTER WORKS 

 

1 

The thickness of stone like marble or Granite has been clearly mentioned in the specifications 

but if the vendor has proposal for any other thickness then the same should be specified. 

 Granite slabs should be free of all defects and all grains / patterns shall be properly matched 

from the same lot. Any colour / 

 lot variation shall be rejected. 

 

2 

Please refer all detailed drawings for flooring and cladding works of stone to understand the 

variation in size of the stone slab at the periphery or anywhere as per design and site 

condition. 

3 All Granite to be locally sourced and supplied unless and until specified in the drawings. 

4 The vendor to consider undulance tolerance code as per IS Code for all civil works 

 

5 

For all 'hard flooring areas',(areas with Granite / marble/ceramic-vitrified tiles/etc,) only 

the 'laid area' (visible after complete laying, etc.) shall be paid for. No 'extra' shall be paid 

for cutting / wastage / etc. 

 All 'inlays' in the flooring shall be paid for as per relevant item(s) in RMT. If, as per design, 

any 'module' of the 

6 relevant inlay, (width / length) has to be executed at site and the same is not conforming to 

/ with the 

 specification(s), the rate shall be derived on a prorata basis from the quoted rates. 

 

7 

All stones mentioned in the tender shall be brought to site only from the lots pre-approved 

/selected by the architects. 

 Rates quoted for items of counter,etc. shall be inclusive of making necessary cutouts for 

sinks, basins and inclusive of 

8  

 polishing the cut edge to the profile as indicated on the drawings, to the entire satisfaction of 

the supervising architects. 

 

9 

All masonry and plastering works shall be sufficiently cured, to the entire satisfaction of the 

supervising architects, before taking up finishing works on the same. 

 

10 

Rates quoted for the treads of the staircases shall be deemed to be inclusive of making all 

necessary cutouts, for railing balustrades, etc., in 'workmanlike manner, and, to the 

entire satisfaction of the supervising architects 

 All Samples of tiles, fittings etc.shall be presented after ensuring that the necessary quantities 

of the relevant item(s) for which 
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11 the same are invited are available, (ex-stock, or otherwise) and shall be approved by the 

architect before placing of mass 

 orders. 

 Vitrified tile / ceramic tiles shall be flat and true to shape and free from cracks, crazing spots, 

chipped edges, even color and 

12 corners.The tiles shall be of nominal sizes such as 600mm x 600mm size ( or as size specified) 

and of colour and shade as 

 approved/specified. They shall be of one consignment/lot. 

13 The acid resistant tiles shall be as per the manufacturer’s specifications. 
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GENERAL NOTES COVERING THE BOQ 

  

All the Dado and/ Flooring shall include rates of the 6mm thk spacers with colour matching 

grouts and Edge Guards 

14 of matching color of the dado wherever the walls are in right angles, as per instructions / 

related specifications 

 towards the same, as provided by the consulting architects 

 All appointed agencies are required to ensure that their scope of works are undertaken in 

an absolutely professional 

 and workmanlike manner and, furthermore, to ensure that 'housekeeping' activities are 

undertaken , at the site / 

15 premises in question in such a manner that no debris/rejected materials/etc. are retained 

at site in a disorderly 

 manner, failing which, the Clients/Architects shall be at liberty to take remedial action at 

the sole cost(s) and 

 consequences of the appointed contracting agency 

 

16 

Daily housekeeping of work areas which includes segregation of debris like cement based, 

plastic, glass, wood and collecting in containers provided to/by you, at an acceptable 

location inside the site premises. 

 

17 

 

All floor surfaces receiving the appropriate flooring material(s) need to be thoroughly 

cleaned prior to installation of the desired flooring. 

 

18 

No allowances shall be made to undertake rectification works if the same are so desired to 

be undertaken for improper adherence to recommended application procedures / 

standards. 

19 All joints, wherever necessary, shall be undertaken after prior approval of the same from 

the Architects. 

 All finished flooring surfaces shall be free from bubbles/scratches/stains/etc. prior to final 

hand- over of the activity at the 

20 desired locations.All finished flooring shall be covered with plaster of Paris of 6mm thick 

over a plastic film without any extra 

 cost till handing over to the Owner. 

 

21 

All materials utilised shall be as per tender recommendations and shall be applied 

according to manufacturer's specifications. 

  

Plastering rates to include Expanded metal mesh ( 24 gauge) of approved make which shall 

be provided at the 

22 Junctions of masonry and concrete surfaces of 150mm wide on either side of the junction 

in double fold stretched 

 and nailed properly prior to plastering. 

 Receiving all materials supplied by the Owners / your vendors, unloading, storing at 

location specified by the project 

23 manager. No additional payment will be paid for any increase lead from this location 

conveying to work site & fixing in 

 position. 
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24 

The minimum quality benchmark will be decided by the Owner / Project manager / 

Architect based on mock up samples before commencing the work. 

 

25 

Unless otherwise specified the rates quoted shall include only the the following ~ Cost of 

material,transport and labour. Overheads and profit shall be indicated separately as per 

bid summary sheet. 

 The basic rate of granite/marble/vitrified/ ceramic / etc., includes supply and delivery to 

site of approximately 8' x 4' ( granite / 

26 marble ) random slabs (or larger) delivered and unloaded to the point of cutting the same. 

All granite material shall be "gang 

 saw water cut". 

 

27 

If there is a reduction is the basic rate the cost for the same shall be adjusted pro rata in the 

quoted rates. No increase in basic rates shall be allowed without written approval from 

the Architect. 

 Base sub-grade/sub-floor to be prepared by cleaning all dust/loose particles, caked mortar 

droppings, etc by scrubbing with 

28 steel wire brushes. Surface to be roughened if so required and surface cleaned with water 

and kept wet for minimum 12 

 hours. 

29 Bedding layer of mortar to be provided as directed in the case of 19mm + slabs to correct 

level, step as instructed. 
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GENERAL NOTES COVERING THE BOQ 

 

 

30 

 

 

Finished work to be inclusive of cutting and polishing where specified/applicable. 

 

31 

Contractor to be responsible for hiring/operating of all machines/equipment. Approval to be 

obtained from Project Manager before operating. 

32 Finished floor must be cured by keeping wet for atleast 1 week after installation. 

33 Flooring to be cleaned, waxed or acid washed where applicable and as directed. 

34 Pointing to be done using matching coloured grout as specified/directed 

35 All granite / marble flooring slabs to be polished using tin oxide only. 

36 Slurry for marble flooring to be of white cement only. 

 

37 

In the instance of granite/marble floors, the contractor has to obtain prior approval on dry 

laying. Wet laying to be carried out only on approval. Not extra cost shall be paid for dry 

laying. 

B General Notes-Interior 

 The rates for all tiles, slabs of marble, granite, Kota or any other stone should be inclusive of 

all materials, transport, loading 

1 unloading, Octroi and all taxes thereon. The rate mentioned is the maximum and in no way 

should exceed, the one 

 mentioned. 

2 The door size mentioned is the overall opening size. 

 The contractor should refer to the detailed drawings for details. All the rates so quoted 

should be inclusive of all hardware. In 

3 case of discrepancy between drawing and Bill of Quantity the drawing supersedes, unless 

specifically mentioned in the BOQ , 

 before executing the works should be highlighted to the architect for approval. 

4 Rates for all exposed wooden members and lipping shall include cost of melamine finish. 

 

5 

The rate of all units to be inclusive of approved locks for individual work space every drawer 

and shutter to be provided with locks of approved make. 

 

6 

Details of the items under this schedule shall be read in conjunction with the corresponding 

specifications, drawings and other Tender Documents. 

 

7 

The work shall be carried out as per drawings, specifications, the description of the items in 

the schedule and / or architects instructions. 

 

8 

Items of work provided in this schedule but not covered in the specifications shall be 

executed strictly as per instructions of the project manager/architect. 

 Unless specifically mentioned otherwise in the contract, the tenderer shall quote for the 

finished items and shall provide for 

 

9 

the  complete  cost  towards  labour,  materials,  plant  and  machinery,  operational costs,  

levies,  taxes,  transport, repairs, 
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rectification, maintenance till handing over, revenue expenses, contingencies, overheads, 

profits and all incidental items not 

 specifically mentioned but reasonably implied and necessary to complete the works 

according to the contract. 
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GENERAL NOTES COVERING THE BOQ 

  

The quantities of the various items mentioned in the schedule in the schedule of items 

are approximate and may vary up to 

 any extent or be deleted altogether. he quoted rates of each item shall remain firm for 

both the variation and extra items. The 

10 contractor, in his own interest, should get an indication of the probable extent of the 

work to be executed under any particular 

 item in this schedule, before undertaking any preliminary and enabling work or 

purchasing bought out components related to 

 the work. 

 

11 

Project managers / architects decision shall be final and binding on the contractor 

regarding clarifications of items in this schedule with respect to the other sections 

of the Contract. 

 

12 

It may be noted that the total work or any part / parts of the same may be awarded as 

mentioned in this schedule of items. 

  

The rates quoted shall be inclusive of all mock-ups, associated samples prior to any mass 

production or procurement as per 

13 complete satisfaction of the Client and Architect. Inclusive of dismantling, demolishing 

and carting the material and making 

 good of the surface. 

 All services works, any interface works with other vendors have to be completed before 

finishing of partition 

14 paneling, other wall finishes and false Ceiling works. Signoff shall be taken from the 

Engineer incharge before 

 proceeding with the final finishing works. 

15 Application area indicated in BOQ is for reference purpose only. The particular item may 

be operated elsewhere in any area / 

 floor, as& if required and as directed by EIC 

C TYPICAL NOTES - PARTITIONS 

 All cross sections of timber mentioned in the specifications for the frame works of the 

partition shall be of desired type, free 

1 from knots/variations/indentations/etc., and, shall be with moisture content, if so, upto 

acceptable limits, free from warpage 

 and bends, upto desired lengths, and, shall be finished sizes, and, from lots, or as ,(pre) 

approved by the architects. 

 

2 

In case of two levels of false ceiling abutting the partitions on either side, the height of 

the partition shall be measured upto the higher false ceilings. 

 In case of stepped ceilings abutting the partitions on the same side, then the higher of 

the two shall be measured for the 

3 height of the partition if the taller portion of the partition is more than 1/2 the length of 

the partition. If not then the two portions 

 of the partition shall be measured separately. 
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 Rate quoted for the partitions shall be inclusive of pre-approved anti termite treatment 

for the frames in case of timber frames; 

4 application of the same,(mode of application/number of coats/etc.) shall be as per and 

conform with the related 

 manufacturer's specifications. 

 Rates quoted for full height partitions shall be inclusive of insulation of glass wool/ rock 

wool / thermocole(of pre-approved 

5 grains/massing, as specially required/recommended by consultants, for acoustic 

purposes) as specified unless mentioned 

 otherwise. 

 

6 

Rates quoted for the partitions shall be inclusive of making cutouts for Electrical and 

Data outlets and for making provisions for passing conduits through the framework. 

 Rates quoted for partitions shall be inclusive of additional vertical or horizontal frame 

members as required for skirting, fixing 

7 soft board, white board, projection screens etc fixing of elec. Boxes etc. apart from the 

regular framework members @ 

 600mm c/c bothways. 

 

8 

Any/all inserts/grooving and laying patterns shall be as per architects specifications and 

shall form part of the relevant paneling detail(s) and shall not be paid for extra, 

unless otherwise specified/mentioned 
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GENERAL NOTES COVERING THE BOQ 

 

 

9 

 

 

Vendor to be provided extra GI Noggin channel & ply support whereever the LCD TV is 

coming as per the detail drawings/architect's & PM's Instructions. 

 

10 

Vendor to provide extra additional GI Members / aluminium sections / salwood sections for 

where the height of partition is coming above 3m. 

 

11 

Vendor to provide necessary fire sealent filling whereever required in the walls/partitions 

as per the PM's / architects instructions. 

12 Contractor to make provisions of all necessary scaffoldings to facilitate high level 

installations. 

13 Contractor to form openings on partition for services and to seal gaps using silicon sealant. 

14 For partition frame work : 16/8 no. sheet metal screw 16mm in length. 

15 For partition anchoring on floor & true ceiling : 75/10 no. sheet metal screw 75mm in length. 

 

16 

Quoted rates shall include transport, customs clearing, lead, lift, installation, rectification of 

defects or replacement of defective material. 

17 Storing, safe guarding of the supplied material shall be the scope of the vendor till handing 

over. 

 

18 

All glass to be of best quality of approved manufacture, and be free from bubbles, smoke 

wanes, air holes and other defects. It is to accord with the indications given on the 

Material Selection Schedule. 

 

19 

Tempered glass shall have structural integrity and shall not contain any harmful scratches, 

pinholes, unevenness, sharp angled or field edge. 

 

20 

On completion, all glass shall be cleaned both sides and any broken, cracked or defective 

panes shall be replaced at Contractor’s own expense. 

 

21 

Glazing to be delivered to site in cut sizes, in packages bearing the manufacturer’s name 

and/or trade mark. The type, quality, thickness or weight of the glazing is to be clearly 

marked on the package. 

 

22 

 

In cutting glass, proper allowance shall be made for expansion. Each square of glazing to be 

as large as possible. Glazing is to comply with requirements of BS Code of Practice 152. 

All glass edges to be properly machine ground and polished. 

 

23 

 

On completion, clean all glazing, replace all cracked, scratched or broken sections and leave 

in good condition to the satisfaction of the Designer. 

 

24 

Gaskets for glazing shall be preformed rubber gaskets to BS4255 Part 1 on approved 

neoprene gaskets, to be used strictly in accordance with the manufacturer’s printed 

instructions. 

 The Tender shall be read in conjunction with the General Conditions & Preliminaries, Bill of 

Quantities / Specification of 

25 Materials & Workmanship, Drawings and all other documents part of the Tender which shall 

be construed as being 
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 complementary to one another. 

 If the Vendor should find any discrepancy in the Drawings or between the Drawings and the 

Bill of Quantities / Specification of 

26 Materials and Workmanship or any other Documents forming part of the Tender, she/he 

shall immediately refer the same at 

the time of pre-bid meeting to the Architect and same shall be clarified on, if not the Vendor 

shall not be liable for any further 

 additional claim. 
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GENERAL NOTES COVERING THE BOQ 

 

27 

 

It will be the vendors responsibility to hand-over the installed Glass to clients/owner free 

of defects. 

28 Lamination of glass shall be done using DuPont make acoustic PVB laminate only. 

29 Cappings & gaskets shall be of EPDM. 

30 All TEE joints of the glass to be welded with UV glue. 

31 Payments shall be on Actual Installed quantities, Face elevation area is considered for 

measurements. 

D TYPICAL NOTES - PANELINGS 

 All cross sections of timber mentioned in the specifications for the frame works of the 

paneling shall be of desired type, free 

1 from knots/variations/indentations/etc., and, shall be with moisture content, if so, upto 

acceptable limits, free from warpage 

 and bends, upto desired lengths, and, shall be finished sizes, and, from lots or as (pre) 

approved by the architects.. 

 

2 

All Paneling shall be measured and paid for only upto the false ceiling / as per the approved 

size given in the drawing. 

 

3 

 

Rates quoted shall be inclusive for any and all cutouts to be made in the paneling for 

electrical and other outlets. 

 For all running meters band items wherein the width of the bands are mentioned, if widths 

other than those mentioned herein 

4  

 are used as per site conditions, the rates for the same shall be extrapolated prorata from 

the rates quoted. 

5 All job works to be undertaken in workman like manner and to the entire satisfaction of the 

supervising Architects. 

 All Vertical ( Walls / partitions ) / Horizontal ( Ceiling ) panel surface shoulb be free from 

water moisture reistant.Test 

 

6 

certificates and warrenty certificates to be provided for Acoustic panels / Water moisture 

resistant panels.Before installing the 

paneling vendor has to check the site condition and install the same.Care has to be taken 

for after installation.After execution 

 any defects happen vendor has to replace the material / appropriate solution to be 

given.The rework cost will not payable. 

 

7 

For 6mm thick ply panelling 19/6 no. sheet metal flat head screw, 12mm thick ply panelling 

25/8 no. sheet metal flat head screw, for 19mm thick ply panelling 32/8 no. sheet metal 

screw. 

 The Fabric paneling / other paneling should be free from odour.care has to be undertaken 

for the same.After execution any 

8 defects happens, vendor has to provide the appropriate solutions for the same.The rewok 

cost will not payable. 
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E 

 

TYPICAL NOTES DOORS 

1 For all Flush Doors mentioned in the specifications, approved brand Flush doors only shall 

be used. 

2 The door frame sizes mentioned in the specifications shall be finished sizes of Timber. 

 

3 

All door frames fixed to partitions shall be embedded into the floor, in workman like 

manner, by atleast 38mm for rigidity. The rates quoted for the door frames shall be 

inclusive of this extra length required. 

 All Door frames to be fixed to masonry in proper plumb and in workman like manner, and 

shall be inclusive of desired number 

4 of hold fasts, per door, as specified, and all other hardware's as required to fix the same, 

and upto the entire satisfaction of 

 the Architects. 
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GENERAL NOTES COVERING THE BOQ 

 

5 

 

The thickness of the flush door mentioned in the specifications shall be bare thickness of 

the flush door exclusive of finishing 

  

Rates quoted for the doors shall be inclusive of all hardware as specified in the 

specifications. Individual rates of the hardware 

6 as asked for, shall be operated and the difference in the cost payable to the contractor in 

case of alternate hardware being 

 chosen by the architect/client during execution. 

 All doors shall be of standard 32 mm to 38mm thickness unless otherwise specified. In 

case of concealed door closures 

7  

 mentioned in the specifications the doors shall be min.42mm thk (even if not specified). 

Rates to be quoted accordingly. 

 

8 

Rates quoted for hardware shall be assumed to be quoted for based on the thickness of 

the door specially in case of cylindrical locks. No extra shall be paid for in case longer 

cylinders need to be used in case of thicker doors. 

 

9 

In case of variation in door and door frame sizes from those mentioned in the 

specifications, the rates shall be arrived at on a prorata basis on the sizes. 

 

10 

All job works to be undertaken according to design / details, in workman like manner and 

to the entire satisfaction of the supervising Architects. 

11 All door locks to have a master key 

 

F 

 

TYPICAL NOTES - BUILT IN FURNITURES 

1 All tables shall have provision for Wire management as per design and detail. 

 

2 

If required and instructed by the architect, the wire management system of the table shall 

be separately bought out and fitted on to the table as per design and detail. 

 All tables to be finished in workman like manner upto desired and approved finishing 

standards, failing which, the same shall 

3  

 be undertaken and achieved by the Architects at the sole risk and responsibility of the 

concerned Contractors. 

4 All tables to be factory finished 

5 All storages unless otherwise mentioned in the item specifications shall be 450mm depth 

to 600mm depth. 

 

6 

All internal surfaces of cabinets, etc in conventional carpentry works shall be finished 

with 0.8mm thick matt finished laminate of approved shade 

 

7 

All under surfaces of furniture (tables, counters, etc) to be finished with 0.8mm thick matt 

finished laminate of approved shade 

 

8 

 

Page 145 of 156



 

 

All exposed horizontal laminated surfaces shall be finished with 1mm thick laminate of 

approved make shade unless otherwise specified. 

 

9 

All exposed vertical laminated surfaces shall be finished with 1.0mm thick laminate of 

approved make shade unless otherwise specified. 

 

10 

Storages shall be inclusive of approved hardware, brushed steel handles, tower bolts, ball 

catches, SS hinges of approved make even if not explicitly mentioned in the 

specifications unless specifically mentioned otherwise. 
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GENERAL NOTES COVERING THE BOQ 

  

If so specified by the architect during the progress of works at site, the storages shall be 

fabricated outside the site and 

11  

 brought to the site and placed at instructed locations. No extra shall be payable for the 

transportation of the same. 

 All exposed edges of ply / board etc. shall be finished with lipping Patti of TW of required 

size & All margins to be finished with 

12  

 colour polish to match Laminate / Veneer. This shall apply for the carcass, shutters of the 

storages and shelves if any. 

10 All storages should be factory finished. 

11 All locks of storage units to have a master key 

12 All internal woodwork shall be treated with anti termite and fire retardant paint where 

13 All exposed veneer shall be group matched natural cut plain veneer of approved make and 

shade. 

14 All exposed veneered, wood surfaces shall be finished with matt melamine polish to 

approved shade 

15 All exposed edges of plywood, blockboard etc shall be finished with 3mm thick lipping 

beading of specified wood 

 

16 

All plywood, blockboard for office areas shall be water resistant, termite/borer proof 

commercial grade of specified make. 

 

17 

 

All plywood, blockboard for wet areas (toilets/pantry) shall be termite/borer proof and 

waterproof marine grade of specified make. 

18 Timber used shall be kiln seasoned and should be free from shrinkage, warpage even after 

fabrication of furniture. 

 

19 

Provision to be made for additional supports and reinforcement that may be required for 

stability and evenness at where  curved partition is constructed 

 

20 

Where the use of spring loaded auto closing hinges is specified, the same shall be installed 

strictly as per manufacturers guidelines and relevant tools required for the same. 

21 All items to have sample approved prior to commencement of mass production 

22 All screws seen out side should be star SS. 

23 Contractor to use the following screws unless otherwise specified. 

24 For fixing door hinges : 30/8 no. Philip head SS screw. 

25 For fixing drawer channel : For bottom channel - 19/6 no., For side - 9.5/6 no. sheet metal 

screw. 

26 For fixing metabox drawer channel : 9.5/6 no. sheet metal screw 

27 For fixing auto closing hinge : 16/6 round philip head screw. 
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G TYPICAL NOTES- PAINTING 

 

1 

All painting job works to be undertaken utilising relevant materials of pre-approved 

manufacturers and according to manufacturer's specifications only after undertaking 

the necessary preparatory steps for the same. 
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GENERAL NOTES COVERING THE BOQ 

  

Care to be undertaken to ensure appropriate dryness of the desired surface prior to 

undertaking an activity of this nature; no 

2 allowances shall be entertained later if the same activity shall be required to be 

undertaken additionally to achieve the desired 

 results. 

 

3 

Relevant agency to ensure proper housekeeping / maintenance during the course of 

the(se) job works; absence of the same shall fully empower the Clients to undertake 

these activities at the sole risk/costs of the concerned agency 

 

4 

All job works need to be undertaken as per design / details supplied and to the entire 

satisfaction of the supervising Architects. 

5 Contractor to make provisions of all necessary scaffoldings to facilitate high level 

installations. 

H TYPICAL NOTES - INTERIOR FLOORING 

 

1 

All floor surfaces receiving the appropriate flooring material(s) need to be thoroughly 

cleaned prior to installation of the desired flooring. 

 

2 

No allowances shall be made to undertake rectification works if the same are so desired 

to be undertaken for improper adherence to recommended application procedures / 

standards. 

3 All joints, wherever necessary, shall be undertaken after prior approval of the same from 

the Architects. 

 

4 

All finished flooring surfaces shall be free from bubbles/scratches/stains/etc. prior to 

final hand- over of the activity at the desired locations 

 

5 

All material utilised shall be as per tender recommendations and shall be applied 

according to manufacturer's specifications. 

 

I 

 

TYPICAL NOTES-BLINDS 

1 The colour of the Fabric to be as selected by the Architect 

2 The samples of the fabric in both 5% & 3% perforation/openness factor to be submitted 

with this tender. 

 

3 

Inspection: A. Installer shall be responsible for inspection of jobsite, approval of mounting 

surfaces, verification of field measurements and installation conditions. Installation 

shall commence when satisfactory conditions are met. 

 

4 

Installation: Install blinds in accordance with manufacturer’s instructions including 

recommended support brackets and fasteners. 

 

5 

Install shades with adequate clearance to permit smooth operation of the blinds. 

Demonstrate blinds to be in smooth, uniform working order. 

6 Installed blinds shall be free from defects & smooth to operate. 

7 It will be the vendors responsibility to hand-over the installed blinds to clients/owner 

free of defects. 
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8 

Quoted rates shall include transport, customs clearing, lead, lift, installation, rectification 

of defects or replacement of defective material. 

9 Storing, safe guarding of the supplied material shall be the scope of the vendor till handing 

over. 

 

10 

Availability of material & timelines shall be discussed & agreed at the time of pre-bid 

meeting, Architect's shall not be liable for any delay or deviation from there on. 
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GENERAL NOTES COVERING THE BOQ 

 

11 

 

J 

 

1 

 

 

2 

 

 

 

3 

 

 

4 

 

 

5 

 

 

 

6 

 

 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

 

K 

 

1 

 

2 

 

3 

 

 

Vendor shall submit the samples of the Blinds & the same shall be approved by architect. 

 

FALSE CEILING WORKS 

 

Scope of Work shall include furnishing of all materials, equipment and labour to install 

the complete ceiling system. 

 

It is the contractors/suppliers responsibilty to ensure that materails delivered to the 

installation site as safeguard from the time of His purchase until he hands over the 

finished ceiling. It is desirable to store materials in a flat, clean and dry surface. 

 

It is the contractor's responsibility to store the material as per manufacturer's 

installation guidelines to avoid any kind of damage to the men, material, building. 

 

Controlled ventilation should be used to disperse moisture laiden air. 

 

Ceiling system shall be installed by a sub contractor throughly experienced with this 

type of installation and approved by the manufacturer. The contractor to inspect 

premises prior to commencement of work and verify that the building is ready for 

installation. 

 

Dust and loose particles should be removed by brushing or with a vacuum cleaner. Any 

pencil marks etc can be removed using ordinary pencil eraser. All damaged tiles to 

be replaced. 

 

Spot lights and other luminaries should not be supported by or on the ceiling tiles. 

 

Suspension wire / rod must be Galvanised of diameter not be less than 3mm to 4mm. 

The rod shall always be mechanically pre- straightened. 

 

Finished area shall be measured in length & breadth for payment. The quoted rate shall 

be inclusive of wastages. 

Quoted rate shall include making cutout for light fixture, diffuser or any other service 

cutouts. 

 

Vendor to the submit samples,shop drawings and get the approval from the 

Arhcitect/Designer before the production. 

 

MODULAR FURNITURE WORKS 

 

Vendor shall mark the workstation footprints at site before starting the production. 
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4 

 

 

5 

 

6 

 

7 

Any variation in site dimensions shall be brought to the notice of Architect's before 

starting the production. Approval on the finished product shall be taken by installing 

the finished mock-up before starting the production. 

Waste generated from shall be disposed by the Vendor as per LEED norms, disposed out 

side the Premises in dump yard allocated by the Authorities. should also adhere to 

LEED certification norms and requirement. 

 

Any material found to be defective shall be replaced free of cost. 

Quoted rate shall include supply, transport, lead, lift, installation, safe guarding & 

handing-over the finished product to the Vendor shall rectify all snags before 

handing over. 
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GENERAL NOTES COVERING THE BOQ 

 

8 

 

9 

 

 

10 

 

 

11 

 

12 

 

13 

 

14 

 

L 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

 

 

10 

 

 

11 

 

12 

 

 

Documents pertaining to LEED criteria points, test certificates, LEED approvals, LEED affiliations shall 

be submitted along with the bids. 

 

Shop drawings of all furniture's that is quoted for shall be submitted at the time of technical bid 

meeting. 

 

 

Vendor shall Coordinate and provide all documents / documentation required to the clients/owner to 

get LEED certification. 

 

 

Vendor shall address HSSE issues in all the furniture supplied. All fabric / upholstery used shall be fire 

rated. 

Provision shall be made for fixing data & electrical out lets above the table top. Vendor to read the BOQ 

in conjunction with the drawings . 

CHAIRS 

 

Lead, lift & placing in location as specified in the drawing. 

 

Quoted rate shall include for a mock-up for each type of chairs at location indicated by Project 

Manager. Approval shall be taken on the mock-ups before starting the mass production. 

Availability of material & timelines shall be discussed & agreed at the time of pre-bid meeting, 

Architect's shall not be liable for any deviation from there on. 

 

Storing, safe guarding of the supplied material shall be the scope of the vendor till handing over. 

Warranty certificates shall be provided for the period of minimum 5 years. 

Warranty Period shall start from date of handing over / Client's occupancy. 

 

Vendor shall address HSSE (Health Safety Security Environment) issues in all the furniture supplied. 

 

The Chairs shall conform to EN 1335 and ANSI/BIFMA standards with ergonomic seal of approval 

from authorized 

 

Vendor shall Coordinate and provide all documents / documentation required to the clients/owner to 

get LEED certification. 

 

 

Castors shall be provided as per the flooring ( Carpet/Hard floor) 

 

 

Clearing of debris & disposing the same as per Project Manager's instructions. 

 

SIGNAGES 
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M 

 

 

1 

 

 

2 

 

 

Quoted rate shall include supply, transport, lead, lift, installation, Storing, safeguarding, rectification 

of defects or replacement of defective material & handing-over the finished product to the 

Client/Owner. 

 

The Contractor shall submit a Sample of each signage for Architect's approval. 

 

Before installing the signages the vendor shall inspect the premises & make sure that the site is ready 

to receive the signages. 
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GENERAL NOTES COVERING THE BOQ 

 

 

4 

 

 

Signages shall be installed by the authorized installers and shall be installed in proper condition. 

5 Installed signages should be free of defects. 

6 Vendor shall rectify all snags before handing over. 

7 Waste generated from shall be disposed by the Vendor as per norms. 

 The Tender shall be read in conjunction with the General Conditions & Preliminaries, Bill of Quantities / 

Specification of 

8 Materials & Workmanship, Drawings and all other documents part of the Tender which shall be construed as 

being 

 complementary to one another. 

  

If the Vendor should find any discrepancy in the Drawings or between the Drawings and the Bill of Quantities 

/ Specification of 

9 Materials and Workmanship or any other Documents forming part of the Tender, she/he shall immediately 

refer the same at 

 the time of pre-bid meeting to the Architect. 

 

N 

 

GRAPHICS & FROST FILM WORKS 

 

1 

Quoted rate shall include supply, transport, lead, lift, installation, Storing, safeguarding, rectification of 

defects or replacement of defective material & handing-over the finished product to the Client/Owner. 

 

2 

 

The quote shall include providing of design, composing & implementing for graphics. 

3 The Contractor shall submit a Sample of Graphics for Architect's approval. 

 

4 

Before installing the Graphics the vendor shall inspect the premises & make sure that the base surface is 

ready to receive the graphics to be installed. 

 

5 

 

Surface to take Graphics shall be thoroughly cleaned for loose particles, cement/POP/concrete lumps, paint 

etc., for proper adhesion of the Graphics to the surface. 

 

6 

 

Graphics shall be installed by the authorized installers and shall be installed to proper line & level. 

7 Installed Graphics to be free of bubbles and other defects. 

8 Vendor shall rectify all snags before handing over. 

9 Waste generated from shall be disposed by the Vendor as per norms. 

 The Tender shall be read in conjunction with the General Conditions & Preliminaries, Bill of Quantities / 

Specification of 

10 Materials & Workmanship, Drawings and all other documents part of the Tender which shall be construed as 

being complementary to one another. 
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If the Vendor should find any discrepancy in the Drawings or between the Drawings and the Bill of Quantities 

/ Specification of 

11 Materials and Workmanship or any other Documents forming part of the Tender, she/he shall immediately 

refer the same at 

 the time of pre-bid meeting to the Architect. 
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Annexure-I  

(Part:  2 of 2) 

TECHNICAL SPECIFICATIONS  

PLUM BING ,  ELEC TRICA L,  HVAC,  FIR EFIG HTIN G WOR KS  

Name of  the work:  R enovat ion work  of  BN PM  Sta ff  Ca nteen,  BN PM  premis es ,  Mys ore  

E Tender  No.  BNPM/NC B/ CR /1010/2020-21 dated 20 .01 .2021  

 

TECHNICAL SPECIFICATIONS 
PLUMBING WORKS 

 

1. MATERIALS 

 

1.0 GENERAL: 
 

All materials shall be of the best-approved quality obtainable and unless otherwise 
specified they shall conform to the respective Bureau of Indian Standard specifications. 

 
Samples of all materials shall be got approved before placing order and the approved 
samples shall be deposited with the Employer. 

 
In case of non – availability of materials in metric size, the nearest size in FPS units shall 
be provided with prior approval of the Employer / Consultants for which neither extra 
will be paid nor any rebate shall be recovered. 

 
If directed / found necessary, materials shall be tested in any testing laboratory selected 
by the Employer and the Contractor shall produce the test results to the Consultant for 
his scrutiny and approval. The entire charges for original as well as repeated tests shall 
be borne by the Contractor. If required, the Contractor shall arrange to test portion of 
work at his own cost in order to prove the soundness of the same, to the Employer / 
Consultant or their representatives. The work or portion of work if found to be not 
satisfactory in the opinion of the Employer / Consultant or their representatives, 
Contractor shall pull down and re – do the same at his own cost. All defective materials 
shall be removed from the site immediately as ordered. 

 
It shall be obligatory for the contractor to furnish certificates, if so demanded by the 
Employer 
/ Consultant from manufacturer or the material supplier, that the work has been carried 
out by using their material and installed / fixed as per their recommendations. 

 
1.1 GENERAL: 

 
Equipment offered for supply and installation shall include the following: 

 
All minor items and incidental work, equipment accessories and materials may not be 
specifically mentioned but are required for the proper completion of the installatios in 
accordance with the true intent and meaning of this specification. 

 
All necessary safety devices for the protection of personnel against injury and the 
protection of plant and equipment against damage including relief valves, belt guards, fan 
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inlet and / or discharge guards, safety railing effective earthing of electrical components, 
electrical interlocks, warning lights and alarms. 

 
Readily accessible, dust-proof including facilities on all moving parts and equipment 
including provision for cleaning all lubricating lines and bearings and charging same with 
the correct lubricants after installation but prior to testing and commissioning. 

 
Clearly visible and robust manufacturer’s name-plates permanently fitted each and every 
item of equipment and showing the manufacturer’s name, type and/or model number, 
serial number, and all essential operating data such as speed, capacity, voltage, current 
draw, etc. 

 
The contractor also shall allow provision for the inspection of all plant and equipment by 
the manufacturer or his licensed representative, at least twice during the course of the  
installation. 

 
A.1.0 WATER SUPPLY: 

 

All pipe used for toilet internals, kitchen internals and external piping, ring main pipe (for cold water 
application only) shall be of chlorinated polyvinyl chloride (CPVC), made as per ASTM–D 2846 from 
15 mm dia to 50mm dia. All CPVC pipes shall be of Flow Guard make. They shall be sound with good 
surface finish, mechanical strength and capacity. They shall be of the diameter (nominal bore) as 
specified in the items specification / as directed by the consultants, nominal bore, of the pipes for 
which they are intended. 

 

 

 
DIMENSIONS: Flow Guard CPVC shall confirm to the following thickness and weight for 

various dimensions. 
 

Nominal 
Pipe Size 
(Inch) 

Mean 
Outside 
Diameter 

Inch mm 

Minimu
m Inch 

Wal
l 

Thicknes
s mm 

Nominal 
Weight Kg 
/ m 

½ 0.840 21.34 0.147 3.73 0.337 
¾ 1.050 26.67 0.154 3.91 0.457 
1 1.315 33.40 0.179 4.55 0.671 

1- ¼ 1.660 42.16 0.191 4.85 0.928 
1- ½ 1.900 48.26 0.200 5.08 1.13 

2 2.375 60.33 0.218 5.54 1.56 
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A.1.1 PIPE FITTINGS: 

 

The fittings shall be of CPVC and brass with female screwed ends as called for in the 
specification complying with all the appropriate requirements given in para A.1.1 or as 
specified. The fitting shall be designated by the respective nominal bores of the pipes for 
which they are intended. 

 
The fittings where the taps, stop cock, mixer fitting, are intended to be fixed, shall be of 
brass body and shall have screw threads at the ends / female threads or fittings shall be 
parallel and male threads (except on running nipples and collars of unions) shall be 
tapered. Unions shall be provided at regular intervals in the pipelines for easy 
Maintenance / Repair / Replacement of pipes. 

 
A.1.2 CUTTING: 

 

CPVC pipes shall be cut with a wheel – Type plastic tubing cutter, a hacksaw or other fine- 
toothed hand or power saws. Use of ratchet cutters shall be permitted provided blades 
are sharpened regularly. A miter box should be used to ensure a square cut when using a 
saw. CPVC pipes shall be cut as squarely as possible to provide optimal bonding area 
within the joint. If any indication of damage or cracking is evident at the tubing end, the 
pipe shall be cut off at least 2 inches (5cm) beyond any visible crack. 

 
A.1.3 The pipes shall be cleaned of all foreign matter before being laid. In jointing the pipes, the 

inside of the socket and the screwed end of the pipes shall be oiled and rubbed over with 
white lead and a few turns of locklite wrapped round the screwed in the socket, tee etc., 
with the pipe wrench. Care should be taken that all pipes and fittings are properly jointed 
so as to take the joints completely watertight and pipes are kept at all time free from dust 
and dirtduring the fixing. Burr from the joint shall be removed after screwing. After laying, 
the open ends of the pipes shall be temporally plugged to prevent access of water, soil or 
any other foreign matter. 

 
Any threads exposed after jointing shall be painted or in the case of underground piping 
thickly coated with approved anticorrosive paint to prevent corrosion / wrapped with 4 
mm thick pipe kote pipe running below ground level shall be laid at a minimum depth 
600mm. 

 
A1.4 DEBURRING / BEVELING: 

 

Burrs and filings can prevent proper contact between tube and fitting during assembly, 
and should be removed from the outside and inside of the tubing. A chamfering tool is 
preferred but a pocketknife or files are suitable for this purpose. A slight bevel on the end 
of the tubing will ease entry of the tubing into the fitting socket and minimize the chances 
of pushing solvent cement to the bottom of the joint. 

 

A.1.4 PRIMER / CLEANER APPLICATION: 
 

Primer or cleaner shall be applied for preparing the bonding area for the addition of 
cement and subsequent assembly. A proper applicator shall only be used. A dauber or 
natural bristle paint brush approximately ½ the size of the tubing diameter shall be 
appropriate. Apply primer to both the outside of the tubing end and in the fitting socket. 
Primer should not be allowed to puddle in the fitting. 
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A.1.5 SOLVENT CEMENT APPLICATION: 

 

FOR MAKING JOINT ONLY CPVC CEMENT OR AN ALL – PURPOSE CEMENT 
CONFIRMING TO ASTM F- 493 SHALL ONLY BE USED. When the primed pipe and fitting 

surfaces are dry, apply a thin coat inside the fitting socket. 
 

A.1.6 LAYING AND JOINTING: 
 

The pipes and fittings shall be inspected at site before use, to ascertain that they confirm 
to the specification given in parA1.1.The defective pipe shall be rejected. Where the pipes 
have to be cut or jointed the ends shall be carefully filed, so that no obstruction to bore is 
offered. The jointing to be dry fit checked. A thick coat of solvent cement shall be applied 
to the outer surface of the socket by mean of a brush. Solvent cement shall be of approved 
and of good quality ASTM – F493. The pipe shall be then inserted is to the fitting and 
turned 90 degree to ensure even distribution of solvent cement with in the joint. Excess 
solvent cement shall be wiped off. Properly align the fitting. Hold the assembly for 
approximately 10 seconds, allowing the joint to set – up. An even bead of cement should 
evident around the joint. If this bead is not continuous around the socket edge, it may 
indicate that insufficient cement was applied. In this case, remake the joint to avoid 
potential leaks. Wipe excess cement from the tubing and surfaces for an attractive 
professional appearance. Clamps / pipe hooks a required size shall be used for clamping 
the pipe to the walls. 

 

 
A.1.7 SET AND CURE TIMES: 

 

Solvent cement set and cure times are a function of pipe size, temperature, and relative 
humidity. Curing time is shorter for drier environments, smaller size, and higher 
temperatures. Refer to the following table for minimum cure time after the last joint has 
been made of before pressure testing can begin. 

 
A.1.8 MINIMUM CURE PRIOR TO PRESSURE TESTING AT 150 PSI (10 BAR) 

 

AMBIENT TEMPERATURE 
DURING CURE PERIOD 

PIPE SIZES 
½” – 1” 

PIPE SIZES 
1 ¼” – 2” 

Above 150 C 1 Hour 2 
Hours 

4-150 C 2 Hours 4 
Hours 

Below 40 C 4 Hours 8 
Hours 

 
Special care should be exercised when assembling Flow Guard systems in extremely low 
temperature (below 40 C) or extremely high temperature (above 380 C). In extremely hot 
temperatures, care should be taken to ensure both surfaces to be jointed are still wet with 
cement when putting them together. 
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A.1.9 TESTING: 

 

Once an installation is completed and cured per these recommendations, the systems 
should be hydrostatically pressure tested. 10bar (150 PSI) for one hour is recommended. 
When pressure testing, the system should be filled with water and all air bled from the 
highest and farthest points in the run. If a leak is found, the joint must be cut out and 
discarded. A new section should be installed using couplings. During sub – freezing 
temperatures, water should be blown out of the lines after testing to eliminate potential 
damage from freezing. 

 
A.1.10 HANDLING AND STORAGE: 

 

Flow Guard CPVC is a tough, corrosion resistant material, but it does not have the 
mechanical strength of metal. Reasonable care should be exercised in handling CPVC 
pipes and fittings. They should not be dropped, stepped on, or have objects thrown on 
them. If improper handling or heavy impact results in cracks, splits, or gouges, the 
damaged section shall be discarded. Flow Guard tubing should be covered with a non-
transparent material when stored outdoors for long periods of time. 

 

A.1.11 HANGERS AND SUPPORTS: 
 

For vertical runs supports shall be provided a at each floor level, plus a mid – story guide. 
For horizontal runs, supports shall be provided at three-foot (90-cm) intervals for 
diameters of one inch and below and at four-foot (1.2 m) intervals for larger sizes. Piping 
should not be anchored tightly to supports, but rather secured with smooth straps or 
hangers that allow for movement caused by expansion and contraction. Most hangers 
designed for metal pipe are suitable for Flow Guard. Hangers shall not have rough or 
sharp edges which come in contact with the tubing. 

 
A.1.12 HORIZONTIAL AND VERTICAL SUPPORT: 

 
A typical Cold water distribution system operating at 260-300 C supports shall be provided 
for horizontal lines at every 3’(90cm) for sizes ½” – 1”, and every 4’ (120 cm) on sizes 
larger than 1”. However, the following spacing shall be used at water temperatures 
indicated. 

 

SPACING 
Nominal 

Pipe size 
(In) 

210 C (700 F) 490 C (1200 
F) 

710 C 
(1600 F) 

820 C 
(1800 
F) 

 
 

½ 

FT 
 
5.5 

M 
 

1.7 

FT M 
 
4.5 1.4 

FT 
 
3.0 

M 
 

0.9 

FT 
 

2.5 

M 
 

0.8 

¾ 5.5 1.7 5.0 1.5 3.0 0.9 2.5 0.8 
1 6.0 1.8 5.5 1.7 3.5 1.1 3.0 0.9 

1- ¼ 6.5 2.0 6.0 1.8 3.5 1.1 3.0 0.9 
1 – ½ 7.0 2.1 6.0 2.0 3.5 1.1 3.5 1.1 

2 7.0 2.1 6.5 2.0 4.0 1.2 3.5 1.1 
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A.1.5 Internal Work: 

 

Generally the galvanized iron pipes and fittings shall run in the wall chase inside the 
toilets and kitchen but on the surface in the service ducts. For exposed pipes, the clamps 
fixing shall be done by means of steel / GI angle brackets and clamps, keeping the pipes 

about 2.5cm to 5.0cm clear of the wall. When it is concealed, the pipe chasing may be 
adopted with groove cutting machine. For pipes fixed in the ducts or recesses etc., 

provide sufficient space to work on the pipes with the usual tools. The pipe shall not 
ordinarily be buried for short distances provided adequate protection is given against 
damage and shall be fixed at a place a pipe is passing through a wall or floor to allow 

freedom for expansion and contraction and other movements. In the case, the pipes is 
embedded in floors it should be painted with anti – corrosive bitumastic of approved 

quality and pipe shall be wrapped in burlap or hessain based bitumen pipe coat of 4mm 
thickness with overlap of minimum 25mm. The wrapping shall be made to fit tightly 

over the pipe and where wrapping with a new overlap the old pipe and where wrapping 
one joint it shall be tied with MS wire or nylon thread. Where pipes are encased with in 

chases made in the wall, they shall be fixed to the wall with MS clamps MS hooks at 
every 2 m c/c as to prevent movement before filling in grouting and making good the 

chase. 
 

A.1.6 External Works: 
 

The galvanized iron pipes and fittings in external work shall be laid in neatly excavated 

trenches. The widths and depths of the trenches for different diameters of the pipes shall 
be as given in the table below, and shall be deep enough to have a clear cover of atleast 
600mm above the top of pipes. 

 

Dia. Of pipe Width of 
trench 

Depth of 
trench 

15mm to 50mm 30cm 60cm 
65mm to 100mm 45cm 75cm 

 
At joints the trench, width shall be widened wherever it is necessary. The work of 
excavation and refilling shall be done true to line and gradient by watering and 
consolidating the excavated soil in layers. 

 
The pipes shall be painted with two coats of anticorrosive bitumastic paint of approved 
quality followed by wrapping with burlap or hessain based bitumen pipe kote of 4mm 
thickness with overlap of minimum 25mm. The pipes shall be laid on a layer of 7.5cm sand 
and filled with excavated earth. The supplies earth shall be disposed off as directed. The 
filling shall be done after testing & rectifying leakages and after final passing of work by 
the plumbing management Consultant. 

 
When the excavation is done in rock the bottom shall be cut deep enough to permit the 
pipes to be laid on a sand cushion of minimum 7.5cm. in case of bigger diameter pipes 
where the pressure is very high thrust blocks of cement concrete 1:2:4 (1 cement :2 coarse 
sand: 4 graded stone aggregate of 20 nominal size) shall be constructed on all bends to 
transmit the hydraulic thrust without impairing the ground and spreading it over a 
sufficient area, as directed by the plumbing management Consultant. 
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A.1.7 Testing the joints: 

 

After laying and jointing, the pipes and fittings shall be inspected under working 
conditions of pressure and flow. Any joint found leaking shall be redone and all leaking 
pipes removed and replaced without extra cost to Owner. The pipes and fittings after 

they are laid shall be tested to hydraulic pressure of 10kg / sq.cm. (100 meter or double 
the designed working pressures whichever is more). The pipes shall be slowly and 

carefully charged with water allowing all air to escape and avoiding all shock or water 
hammer. The draw off takes and stopcocks shall be then closed and specified hydraulic 

pressure shall be applied gradually. Pressure gauge observations shall be made for 
atleast 24 hrs. The pipes and fittings should be tested in section as the work of laying 

proceeds, keeping the joints exposed for inspection during the testing. 

A.1.8 Measurements: 
 

The lengths shall be measured in running meter correct to a cm for the finished work, 
which shall include GI pipes and sockets, GI fittings such as bends, tees, elbows, reducers, 
crosses, plugs, sockets, nipples and nuts, but exclude brass or gunmetal taps (cocks), 
valves, lead connection pipes and shower rose. The length shall be taken along the central 
line of the pipefitting. All pipes and fittings shall be classified according to their diameter 
of the internal bore. The pipe shall be described as including all cuttings and wastage. In 
case of fittings of unequal bore, the largest bore shall be measured. 

 
Digging and refilling of trenches shall be measured separately or clubbed with main item 
as called for in the item specification/tender bill of quantities. 

A.1.9 Internal work: 
 

The rate of internal work shall include the cost of labour and material involved in all the 
operations described above except in para A.1.7. The rate shall include the cost of chasing, 
cutting holes in walls and floors making good the same including clearing of the debris. 
Insulation of pipes for hot water supply will be paid separately as extra item. 

 

Size of pipe Width of chasing Depth of chasing 

15mm dia 20mm 15 mm 

20 mm dia 25mm 20 mm 

25mm dia 32mm 25 mm 

32 mm dia 38mm 32 mm 

 

 The grove cutting shall be covered with GI mesh of “ARPITHA” make before grouting 
 

A.1.11 External work: 

 

The rate of external work shall include the cost of labour and materials involved in all the 
operations described above except in para A.1.5. The rate shall exclude excavation of 
trenches, rates include painting of pipe and wrapping with 4mm thick pipe kote and 
refilling all round the pipes. 
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A.1.10  Water supply and waste Fittings: (General) 

 

The brass or gunmetal fitting shall be heavy quality and approved manufacture and 
pattern with screwed or flanged ends as specified. The fittings shall in all respects comply 
with the Indian standard specifications No. I.S. 778 – 1984 (Fourth revision) and I.S. 781 
– 1984 (Second revision). The standard size of brass or gunmetal fittings shall be 
designated by the nominal bore of the pipe outlet to which the fittings are attached. A 
sample of each kind of fittings shall be got approved from the Consultants / Employer and 
all supplies should be made according to the approved samples. 

 
All cast fittings shall be sound and free from laps, blowholes and filings. Both internal and 
external surfaces shall be clean, smooth and free from sand etc. Burning, plugging, 
stopping or patching of the casting shall not be permissible. The bodies, bonnets, spindles 
and other parts shall be truly machined so that when assembled the parts shall axial, 
parallel and cylindrical with surfaces smoothly finished. The area of the water – way of 
the fittings shall be less than the area of the nominal bore. 

 
The fittings shall be fully examined and cleared of all foreign matters before being fixed. 
The fittings shall be fitted in the line in a workman – like manner. The joints and fittings 
shall be leak – proof when tested to a pressure of 10kg / sq.cm. as described in para above 
and the defective fittings and joints shall be replaced or redone, without any extra cost. 

 
A.1.10 Regulations and Standards: 

 

All equipment supply erection testing and commissioning shall comply with the 
requirements of Indian standards and code of practices given below as amended up to 30 
may 2002. All equipment and material being supplied by the contractor shall meet the 
requirements of IS. Tariff advisory committee’s regulation (fire insurance) electrical 
inspectorate and Indian Electricity rule other Codes / publications as given below: 

 
A.1.11 PRESSURE REDUCING VALVE SET: 

Each pressure-reducing valve set shall be complete with pressure reducing or pressure 
regulating valve, isolating valve, pressure relief valve on outlet and filter on inlet. 

Each pressure reducing valve shall contain loading neoprene diaphragm and a full 
floating, self aligning, ignition resistant seat and shall be of the single stage, pressure 
reduction type with provision for manually adjusting the delivery pressure. The valve 
shall fail safe to the low pressure. 

Valve shall be capable of operating at the maintaining automatically the respective 
delivery pressure and flow rates as indicated and shall not be liable to creep. Valve shall 
also be capable of maintaining the pre – set down stream pressure under static condition. 

The filter on each inlet to a pressure-reducing valve shall be of replaceable porous 
sintered metal type. 

 
A.1.12 PRESSURE RELIEF VALVES: 
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Each pressure relief valve shall be of the fully enclosed type and fitted with hand easing 
gear. 

 
Each pressure relief valve in a pressure reducing station shall have a flow capacity 

equal to that of the pressure-reducing valve. 
 

Pressure relief valves in locations other than reducing stations shall have flow 
capacities equal to that of the associated equipment. 

 
A.1.13 PRESSURE GAUGE: 

 

The pressure gauge shall be constructed of die cast aluminum and enameled. It shall be 
weather proof with an IP 55 enclosure. It shall be a stainless bourden tube type pressure 
gauge with a scale range from 0 to 16 kg / cm square and shall be constructed as per IS: 
3524. Each Pressure gauge shall have a siphon tube connection. The shut off arrangement 
shall be by ball valve. 

 
 

A.1.14 DRAWINGS: 
 

 
 
a. 

Contract drawings duly signed by Architect / Consultant are diagrammatic but 
shall be followed as closely as actual construction permits. Any deviations 
made shall be in conformity with the architectural and other services drawings 
and with the prior approval of Architect. 

b. 
Architectural drawings shall take precedence over services drawings in regard 
to all Dimensions. 

 
c. 

Contractor shall verify all dimensions at site and bring to the notices of 
Engineer-in- charge / Consultant discrepancies if any Engineer-in-charge‘s 
decision in this respect shall be final. 

d. 
Large size details and manufactures’ dimensions for materials to be 
incorporated shall take precedence over small-scale drawings. 

Page 9 of 128



 

 

 

 

 
A.1.15 WORK TO BE CARRIED OUT BY LICENCED PERSONS / FIRMS: 

 
All service installations namely water supply plumbing drainage and sewerage electrical 
fire detection and fire protection works shall be carried out by technically competent 
persons holding valid license to carry out their respective trade at the site and having a 
minimum experience of five years in their relevant trades. 

 
A.1.16 DRILLING, CUTTING, ETC.: 

 

All cutting and drilling of walls or other elements of the building for the proper entry / 
installation of pipes, and other equipment shall be carried out using electrically operated 
tools, only. Manual drilling, cutting, chiseling, etc shall be cut or chased with the written 
permission of the project engineer. 

 
A.1.17 Water supply Fittings: 

 

All water supply fittings (including mixer fittings accessories) shall be brass / copper, 
heavy chromium plated, of the make and design specified. The fittings shall be cast fittings 
of screw type, machined and threaded properly for fixing to the supply pipes. 

 
The plating shall conform to Indian standard specification IS 4827 –1968 electroplated 
coating of nickel and chromium on copper alloys. 

 
The fittings shall be supplied complete with chromium plated matching flanges, nuts and 
extension pieces of required lengths. Metallic washers where required shall also be of 
chromium plated brass. All bib cocks and stop cocks shall conform to Indian standard 
specifications IS: 781 – 1984 (second revision) bib taps and stop valves for water services, 

sand cast brass screw – down (revised) pillar cocks to IS: 8934 – 1978 – pillar taps, mixing 
fitting to IS: 1701 – 1960 mixing valves for ablutionary and domestic purpose. Both filler, 
shower arm, rose spout and other fittings shall match the supply fittings in construction, 
performance and appearance. 

 
All fixing accessories and screws shall be similar to fittings with all exposed parts 
chromium plated. All washers shall conform to Indian standard specification IS: 4326 – 
1967 washers for water taps for cold water services. 

 
A.1.18 Waste Fittings: 

 

All waste fittings (waste, chain, pop-up, over-flow) shall be brass / copper, heavy 
chromium plated of the make and design specified and match the supply fittings. They 
shall confirm to Indian Standard specification IS: 2963 – 1964 waste fittings for wash 
basins and sinks, non- ferrous. 

 
A.1.19 Bottle Traps: 

 

Bottle traps (for wash basins, sinks, urinals, etc.,) shall be deep seal (minimum 6cm. seal) 
cast brass bottle traps, heavy chromium plated. All bottle traps shall be provided with 
suitable cleaning eye, extension piece, flare nuts – all chromium plated. Bottle traps shall 
be of approved make and design. Waste coupling for washbasins shall be 32mm, for sinks 
40mm, for urinal. 
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A.1.20 Wall Flange: 

 

Wall flange / caps shall be provided on all walls, floors, columns, etc., wherever supply 
and disposal of pipes pierce through them. These wall caps shall be chromium-plated 
brass snugly fitting. The receiving pipes shall be large enough to cover the punctures 
properly. 

 
A.1.21 Floor Traps: 

 

Floor traps shall be of PVC of the size required, of approved design incorporating a deep 
seal (6cm. minimum) and venting device unless otherwise indicated. All PVC floor traps 
in general 
/unless otherwise specified, shall be of moulded type only. However, floor traps of sizes 
as mentioned in the BOQ and that are not available in moulded type, shall be of fabricated 
type. Samples of these fabricated floor traps including other PVC fabricated fittings to be 
got plumbing management Consultant. The traps shall be supplied with cast iron / PVC 
cap with collar capable of receiving a grating. 

 
A.1.22 Lawn Hydrants: 

 

Lawn hydrants shall be 20mm, unless otherwise indicated. All hydrants shall provide with 
lever-operated ball valves that is screwed faucet to receive hosepipes. Lawn hydrants 
shall be of approved make and design. Where called for lawn hydrants shall be located in 
brick masonry chambers of appropriate size as per specification given herein after. 

 
A.2.0 VALVES AND APPURTENANCES: 

 

A.2.1 Ball Float Valves: 
 

The ball valve shall be of high-pressure type and shall be of sizes as specified. The normal 
size of a ball valve shall be that corresponding to the size of the pipe to which it is fixed. 
The ball valve shall be of brass or gun metal as specified and the float of copper sheet. The 
minimum thickness of copper sheet used for making the float shall be 0.45mm for float 
exceeding 115mm dia. The body of the high pressure ball valve when assembled in 
working conditions with the float immersed to not more than half of its volume shall 
remain closed against a test pressure of 3.5kg / sq.cm. 

 
The ball valve shall generally conform to IS specification No.1703: 1977 (Second revision). 
The weight of ball cock and the size of the ball cock shall be as per IS specification. 

 

A.2.2 Brass full way Valve: 
 

Full way valve is a valve with suitable means of connection for insertion in a pipeline for 
controlling or stopping the flow. The valve shall be of brass fitted with a cast iron wheel 
and shall be of gunmetal gate valve type opening full way of the size as specified. The valve 
shall be of best quality approved by the Consultants \ Architects. 

 
A.2.3 Gun-metal full way valve with wheel: 
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These shall be of the gunmetal fitting with wheel and shall be of gate valve type opening 
full way and of the size as per specification. These shall generally conform to I.S. 780-1984 
(Sixth Revision). 

 

A.2.4 Butterfly/Ball Valves: 
 

Valves up to 40 mm dia and below shall be Nickel plated brass body heavy stainless steel 
ball, lever operated, tested to 20Kg/sq.cm with female screwed ends. All ball valves shall 
be of full-bore type. 

 
Valves from 50mm up to 150mm dia shall be of cast of iron body butterfly valves lever 
operated with flange ends. Valves shall carry IS certification mark. 

 
All valves shall be approved by consultants before they are used on work. 

 
All globe and check valves shall have working parts suitable for hot and cold water, as 
required. Valves shall be tagged with permanent label under hand wheel indicating type 
or duty. 

 
A.2.5 Foot Valves: 

 

Provide cast iron body with brass disc and strainer of approved quality, wherever shown. 
 

A.2.6. “Y” STRAINERS: 
 

‘‘Y’’ strainers up to 50mm shall be of gunmetal and above 50mm shall be of cast iron body. 
Strainers shall incorporate a removable bronze screen with mm (1/8’’) perforations and 
a permanent magnet. Strainers shall be provided with flanges at both inlet and outlet. 
They shall be designed to enable blowing out of accumulated dirt and facilitate dirt and 
facilitate removal and replacement of the screen without disconnection of the main pipe. 

 
A.2.7 Pressure Reducing Valves: 

 

Pressure reducing valves shall be of “ Hawk “ make bronze pivot operated spring-
loaded valves for reducing pressure as required suitable for specified dia of pipe. 

 
A.2.8 Sluice Valves: 

 

The sluice valves are used in a pipeline for controlling or stopping flow of water. They 
shall be of specified size and class and shall be of inside non – raising screw type spindle 
with either double flange or double sockets ends and cap or hand – wheel. 

 
These shall in all respects comply with the Indian Standard specification IS. 780 – 1984 
for Valves up to and including 300mm, size and No. BDC (429) p2 for valves above 
300mm,  size. Calls – I sluice valves are used for maximum working pressure of 10kg / 
cm2, (100 meter head) and class – II sluice valves for 15kg / cm2 (150 meter head). 
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The body, domes, covers, wedge gate and stuffing box shall be of good quality cast iron, 
the spindle of bronze the nut and valves seats of leaded tin bronze. The bodies, spindles 
and other parts shall be truly machined with surfaces smoothly finished. The area of the 
waterway of the fitting shall be not less than the area equal to the nominal bore of the 
pipe. The valve 

wheel shall be marked with an arrow to show the direction of turn for closing the valves. 
 

The valve shall be fully examined and cleared of all foreign matter before being fixed. The 
fixing of the valve shall be done by means of bolts, nuts, and 3mm rubber insertions or 
chemically treated compressed fiber board of 1.5mm thick minimum thickness and of 
weight not less than 0.183gm per sq.cm with the flanges of spigot and the socketed tail 
pieces drilled, to the same specification in the case of S & S pipe and with flanges in case 
of flanged pipes. The tailpieces shall conform to IS. 1938 – 1960. These shall be jointed to 
the pipes line by means of lead caulked joints. 

 
A.2.9 Valve Schedules: 

 
Service Type Size Rating Ends Materials 
Water Gate 65 300psi / Screwed Bronze 
Water Gate 75&over 20kg 

/ 
cm2 

Flanged CI.body bronze 
trim 

Water Globe 65 & 
under 

20kg 
/ 
cm2 

Screwed Bronze 

Water Globe & Angle 65 & 
under 

20kg 
/ 
cm2 

Screwed Bronze 

Water Globe & Angle 65 & 
over 

20kg / 
cm2 

Flanged Iron body bronze 
trim 

Water Horizontal 
vertical 
check 

65 & 
under 

20kg 
/ 
cm2 

Screwed Bronze 

Water Horizontal 
vertical 
check 

65 & 
under 

20kg 
/ 
cm2 

Flanged Iron body 
bronze 
trim 

 

A.2.10  Appurtenances: 
 

The other appurtenances of pipeline are mentioned below: 
 

a) Air Valves: 
 

These are placed at every summit in the pipeline to permit the escape of air when the 
main is filled and afterwards, if any air carried out in to the mains. These are also placed 
on long stretches of nearly level main. 

 
b) Scour Valves: 

 

These are placed at the bottom of all depressions for emptying the main of letting out the 
sediment. 
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c) Reflux /Non-return Valves: 

 

These are fixed so as to open in the direction of flow but automatically close if the water 
flows back. They are used to diminish the damage done by the escape of water due to a 
burst or prevent damage to impellers of pumps. 

 
A.2.11 Fixing water meter and stopcock in GI pipeline: 

Materials – pipe fittings as described in material 

section. Cutting GI pipeline: 

The GI line shall be cut to the required length at the position where the meter and 
stopcock are required to be fixed. The ends of the pipe shall then be threaded unions shall 
be provided in the pipe assembly for fixing water meter. 

 
Fixing meter and stopcock: 

 
The meter and stopcock shall be fixed in position by means of connecting pipes, GI jam nut 

 

and socket etc., The stopcock shall be fixed near the inlet of the water. The paper disc 
inserted in the ripples of the meter shall be removed and meter installed exactly 
horizontal or vertical in the flow line in the direction shown on by the arrow cast on the 
body of the meter. 

 
Care shall be taken that the factory seal of the meter is not disturbed. Wherever the meter 
shall be fixed to a newly fitted pipeline, the pipeline shall have to be completely washed 
before fitting the meter. For this purpose a piece of pipe equal to the length of the meter 
shall be fitted in the proposed position of the meter in the new pipeline. The water shall 
be allowed to flow completely to wash the pipeline and then the meter installed as 
described above by replacing the connecting piece. 

 
A.3.0 Masonry Chambers: 

 

A.3.1 General: 
 

All masonry chambers for stopcocks, sluice valves, etc., shall be built as per supplied 
drawings. 
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A.3.2 Excavation: 

 

The excavation for chambers shall be done true to dimension and levels as indicated on 
plans or as directed by the Consultants / Architects. 

 
A.3.3 Bed Concrete: 

 

This shall be cement concrete 1:4:8 (1cement: 3 fine sand: 6 graded stone aggregate 40mm 
nominal size). 

 
 
 

A.3.4 Brick Work: 
 

This shall be in Class B brick (Table Moulded) with crushing strength not less than 35kg 
/ sq.cm, in cement mortar 1:6 (1 cement: 6 fine sand). Conforming to Relevant IS. codes. 

 
A.3.5 Plastering: 

 

Plastering not less than 12mm thick shall be done in cement mortar 1:3 (1 cement:3 
coarse sand) finished with a floating coat of neat cement. 

 
A.3.6 Surface Box: 

 

This shall be of cast iron, well made and free from casting and other defects. All sharp 
edges shall be removed and finished smooth. The shape and dimensions for surface boxes 
for stopcocks, sluice valves etc., shall be as per approved samples. 

 
A.3.7 Measurements: 

 

Masonry chambers shall be enumerated under the relevant items. 
 

A.3.8 Rate: 
 

The rate shall include the cost of materials and labour involvement in all the operations 
described above, except the excavation in soft or decomposed and hard rock. The 
difference in cost, between ordinary soil and soft or decomposed or hard rock as the case 
may be, shall be paid for separately if the rock is met with and duly certified by the soil 
consultant. 

 
A.3.9 BALL FLOAT VALVE: 

 

The ball valve shall be of high-pressure class and shall be sizes as specified and directed. 
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The nominal size of ball valve shall be that corresponding to the size of the pipe to which 
it is fixed. The valve shall be of gunmetal as specified with standard polyurethane float. 
The float should be special in shape. The jointing of float shall be efficiently finished, 
lapped and soldered seam or brazing. Polyurethane floats shall be used as specified. 

 
The ball valve shall generally confirm to IS. Specifications No.1703. The weight of ball cock 
and size of ball shall as per table given below: 

 
Both high pressure and low-pressure ball valves are designed for use on mains having 
pressure of 17.kg/sq.cm.and above. 

 
 

 

 
 

A.3.10 THRUST BLOCKS AND ANCHORAGE: 
 

At all changes of directions or gradients, thrust blocks made of cement concrete M150 
duly designed should be provided around the bends of the pipes made of GI or PVC or CI 
withstand dynamic and static forces likely to be developed due to water running the pipes. 
The thrust blocks shall be made after the joints are tested and found OK. 

 
B. DRAINAGE (EXTERNAL WORKS) 

 

B.1.0 Salt Glazed Stoneware Pipes: 
 

All pipes with spigot and socket ends shall conform to IS 651 – 1992 (fourth revision) and 
shall be of grade `A’ as specified. These shall be sound, free from visible defects such as 
fire cracks or hair cracks. The glaze of the pipes shall be free from crazing. The pipes shall 
give a sharp clear note / sound when struck with a light hammer. There shall be no broken 
blisters or chipping on the spigot or socket. The approximate thickness of 60cm long pipes 
shall be given in the table below: 

 
Internal Diameter 

of The pipe 
Thickness of the 

barrel & of 
socket 

Weight of each 
pipe per m. 

mm mm Kg 
100 12 14 
150 16 22 
200 17 33 
230 19 44 
250 20 52 
300 25 79 

 

Dia. In 
mm 

Total weight high 
pressure 

Total weight 
Low 
pressure 

15 524 gms 481 gms 
20 986 gms 867 gms 
25 1549 gms 1411 gms 
32 2120 gms 1873 gms 
40 2646 gms 2303 gms 
50 4454 gms 3959 gms 
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The length of pipes shall be 60cm exclusive of the internal depth of the 

socket. The pipes shall be handled with sufficient care to avoid damage to 

them. 

B.1.1 Trenches for SW stoneware pipes drain. 
 

Unless otherwise mentioned the widths of trenches for various dia of stoneware pipes 
shall be as given in the table given below for depth upto 2.0m. 

 

Size of pipes Width of 
trench 

150 0.75m 
230 0.90m 
300 1.00m 

 

Wherever depth exceeds 2.0m, the width will be increased by 1.1m. 
 

B.1.2 Laying of stoneware pipes: 
 

All pipes shall be laid on a bed of 15cm cement concrete of 1:4:8 using ¾” graded granite 
aggregates projecting on each side of the pipe to the width of the trench specified. The 

pipes with their crown level at 1.20m, depth and less from ground shall be covered with 
15cm thick concrete above the Crown of the pipe ends sloped off to meet the outer edges 

of the concrete to give a minimum thickness of 15cm, all round the pipe. Pipes laid at a 
depth greater than 1.20m. at crown shall be concerted at the sides upto the level of the 

center of the pipe and sloped off from the edge to meet the pipe tangentially. 
 

The pipes shall be carefully laid to the alignments, levels and gradients shown on the plans 
and sections. Great care shall be taken to prevent sand etc., from entering the pipes. pipes 
between two manholes shall be laid truly in a straight line without vertical or horizontal 
undulation the pipes shall be laid with socket up the gradient. 

 
If the excavation has been carried too low, the desired levels shall be made up with 
concrete 1:5:10 (1cement: 5 fine sand: 10 graded stone aggregate 40mm nominal size) 
for which no extra payment shall be made. 

 
If the floor of the trench consists of rock or very hard ground that cannot easily be 
excavated to a smooth surface the pipe shall be laid on a leveling course of concrete as 
desired. 
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B.1.3. JOINTING: 
 

Tarred gasket of hemp yard soaked in thick cement slurry shall first be placed round the 
spigot of each pipe and the spigot shall then be slipped home well into the socket of the 
previously laid. The pipe shall then be adjusted and fixed in the correct position and the 
gasket caulked tightly home so as to fill not more than ¼th of the total depth of the socket. 

 
The remainder of the socket shall be filled with stiff mixture of cement mortar in the 
proportion of 1:1 (1cement: 1 fine sand). When the socket is filled, a trowel fillet shall be 
formed round the joint with a trowel forming an angle of 45 degree with the barrel of the 
pipe. The joints shall be tested hydraulically as per para B.1.4 and no. Concreting for 
encasement shall be done. Unless pipes are jointed and tested after a day’s work any 
extraneous material shall be removed from the inside of the pipe. The newly made joints 
shall be cured. 

 
B.1.4. TESTING OF JOINTS: - IS 4127 - 1983 

 

Hydraulic test: Stoneware pipe used for sewers shall be subjected to a test pressure of 
3:0m or required head of water at the highest point of the section plugging the low end of 
the drain and the ends of the connection, if any and filling the system with top and a 
sufficient length of vertical pipe jointed to it so as to join with a connection to a hose 
ending in a funnel which could be raised or lowered till the required head is obtained and 
fixed suitably for observation. 

 
During the test the required head is maintained for 30 minutes by adding water from a 
measuring vessel at 10 minutes interval and the average quantity added shall not exceed 
1 litter per hour per 100m. Length per 10m dia of pipe 

 

Where leakage will be visible the defective part of the work shall be removed and made 
good, at no extra cost. 

 
B.1.5 Refilling of Trenches: 

 

As described under water supply section. In case where pipes are not bedded on concrete, 
special care shall be taken in refilling trenches to cement the displacement and 
subsequent settlement at the surface resulting in uneven surfaces and dangers to 
foundations etc. The back filling materials shall be packed by hand under and around the 
pipe and rammed with a shovel and light tamper. This method of filling will be continued 
up to the top of pipe. The refilling shall rise evenly on both sides of the pipe continued up 
to 60m above the top of pipe so as not to disturb the pipe. No tapping/ramming should be 
done within 15cm, of the top of pipe. The remainder of the backfill sewers and 14 days for 
concrete sewers, unless local conditions or materials are suitable tapping / ramming shall 
become progressively heavier as the depth of the backfill increases. 

Page 18 of 128



 

 

 

 
 

B.1.6 Measurements: 
 

The length of pipes shall be measured in running meter nearest to a centimeter as laid or 
fixed from inside of one manhole to the inside of the other manhole. The length shall be 
taken along the centerline of the pipes overall fittings such as bends, junctions etc., which 
shall not be measured separately. Excavation, shoring, timbering, backfilling in trenchers 
and cement concreting wherever required and is clubbed with the item. Excavation in 
hard rock will be paid separately on stack measurement basis after deducting voids. 

 
B.1.7 Rates: 

 

The rate shall include the cost of material and labour involved in all the operations 
described above. 

 
B.1.8 Stoneware Gully Trap: 

 

Gully traps shall conform to IS: 651 – 1980 (Fourth revision) these shall be sound, free 
from visible defects such as fire cracks or hair cracks. The glaze of the traps shall be free 
from crazing. They shall give a sharp clear note when struck with a light hammer. There 
shall be no broken blisters. 

 
 

The size of the gully trap shall be as specified and all dimensions will be as per drawing. 
Each gully trap shall have one CI grating of square size corresponding to the dimensions 
of inlet of gully trap. It will also have a water tight CI cover with frame inside dimensions 
300 x 300mm the frame and cover weight not less then 7kg and of sound and good casting 
and shall have truly square machined seating faces. 

B.1.9 Excavation: 

The excavation for gully traps shall be done true to dimensions and levels as indicated on 
plans or as directed by the Consultants / Architects. 

B.1.20 Fixing: 

The gully trap shall be fixed on cement concrete foundation 600 x 600cm square and not 
less then 10cm Thick. The mix for the concrete will be 1:5:10 (1cement: 5 fine sand: 10 
graded stone aggregate 40m nominal size). The jointing of gully outlet to the branch drain 
shall be done similar to jointing of SW pipe. 

B.1.21 Brick Masonry Chamber: 
 

After fixing and testing gully and branch drain, a brick masonry chamber 300 x 300 
(inside) in class B bricks in cement motor 1:5 (1 cement: 5 fine sand) shall be built with a 
4.5” thick brick work round the gully trap from the top of the bed concert up to ground 
level. The space between the chamber walls and the trap shall be filled in with cement 
concrete 1: 5: 10 (1cement: 5 fine sand: 10 graded stones aggregate 40mm nominal size). 
The upper portion of 
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the chamber i.e. above the top level of the trap shall be plastered inside with water proof 
cement motor 1:3 (1 cement: 3 coarse sand) finished with a float in coat of neat cement. 
The corners and bottom of the chamber shall be rounded off as to slope towards the 
grating and form a hopper. CI cover with framed 300 x 300mm (inside) shall then be fixed 
on the top of the bricks masonry with cement concrete 1:2:4 (1 cement: 2 coarse sand: & 
4 graded stone aggregated 20mm nominal size) and rendered smooth. The finished top of 
cover shall be left above the adjoining ` level so as to exclude the surface water from 
entering the gully trap 

 
B.1.22 Cement Concrete pipes: 

 

The pipes shall be with or without reinforcement as required and of the class as specified. 
These shall confirm to IS: 458 – 1971 (Second Revision) the reinforced cement concrete 
pipes shall be manufactured by centrifugal (Or spun process. All pipes shall be true to 
shape, straight, perfectly sound and free from cracks and flaws. The external and internal 
surface of the pipes shall be smooth and hard. The pipes shall be free from defects 
resulting from imperfect grading of the aggregate, mixing or molding. The pipes shall be 
RCC light duty, NP type. 

 
Concrete used for the manufacture of reinforced concrete pipes and collars shall not be 
leaner than 1:2:4 (1cement: 2coarse sand: 4 graded stone aggregate). The maximum size 
of aggregate should not exceed one third of the thickness of the pipe or 20m whichever is 
smaller. The reinforcement in the reinforced concrete pipe shall extend throughout the 
length of the pipe. The circumferential and longitudinal reinforcement shall be adequate 
to withstand the specified hydrostatic pressure and further bending stresses due to the 
weight of water when running full across the span equal to the length of pipe plus three 
times it’s own weight. 

 
B.1.23 Laying of pipes: 

 

Loading, transporting and unloading of concrete pipes shall be done with care. Handing 
shall be such as to avoid impact. Gradual unloading by inclined plane or by chain block is 

recommended. All pipe sections and connections shall be inspected carefully before 
being laid. Broken or defective pipes or connections shall not be used. Pipes shall be 

lowered in to the trenches carefully. Mechanical appliances may not be used. Pipes shall 
be laid true to line and grade as specified. Laying of pipe shall proceed up grade of a 
slope. If the pipes have spigot and socket end shall face upstream. In the case of pipe 

with joints to be made with loose collars, the collars shall be slipped on before the next 
pipe is laid. Adequate and proper expansion joints shall be provided where directed. In 
case where the foundation conditions are unusual such as in the proximity or trees or 
holes, under exiting or proposed manholes etc, the pipe shall be encased all round in 

15cm, thick cement concrete 1:5:10 (1 cement: 5 fine sand: 10 graded stone aggregate 
40mm nominal size) or compacted sand or gravel. 

 
In cases where the natural foundation is inadequate the pipes shall be laid either in 
concrete cradle supported on proper foundation or on any other suitably designed 
structure as specified. If a concrete cradle bedding is used the depth of concrete below the 
bottom of the pipe shall be at least ¼ the of the internal dia and shall extend up to the sides 
of the pipe at least to a distance of ¼ th of the outside diameter. For pipes 300mm, and 
over in dia. The pipe shall be laid in this concrete bedding before the concrete has set. 
Pipes laid in trenches in earth shall be bedded evenly and firmly and as far up the 
haunches of the pipes as to stately transmit the load expected from back fill through the 
pipe to the bed. This shall be done either by excavating the bottom of the trench to fit the 
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curve of the pipe to form an even bed. Necessary provision shall be made for joints 
wherever required. 

 
When the pipe is laid in a trench in rock, hard clay, or other hard materials the space below 
the pipe shall be excavated and replaced with an equalizing bed of concrete, sand or 
compact earth. In no place shall pipe Be laid directly on such hard material. When the 
pipes are laid completely above the ground the foundations shall be made even and 
sufficiently compacted to support the pipeline shall be supported on PCC sandal blocks. 
Similar arrangement shall be made to retain the pipeline in the proper alignment. Such as 
by shaping the top of the supports to fit the lower part of the pipe. The distance between 
the supports shall in no case exceed the length of the pipe. The pipe shall be supported as 
far as possible close to the joints. In no case shall the joint come in center of the span. 
Care shall be taken to see that superimposed loads greater than the total load equivalent 
to the weight of the pipe when running full shall not be permitted. 

 
B.1.24 Jointing of Pipes: 

 

Joints are generally of rigid type. When specified flexible type joints may also be provided. 
 

i) Spigot and socket joint (rigid) 
 

The spigot of each pipe shall be slipped home well into the socket of the pipe previously 
laid and adjusted in the correct position. The opening of the joint shall be filled with stiff 
mixture of cement motor in the proportion of 1:2 (1cement: 2 fine sand), which shall be 
rammed with caulking tool. 

 
After a day’s work any extraneous materials shall be removed from the inside of the pipe 
and the newly made joint shall be cured. 

 
ii) Collar joint (rigid): 

 

The adjoining pipes shall be butted against each other and adjusted in correct position. 
The collar shall then be slipped over the joint, covering equally both the pipes. The 
annular space shall be filled with stiff mixture of cement mortar 1:2 (1cement: 2 find sand) 

 
Which shall be reamed with caulking tool. 

 
After a day’s work any extraneous material shall be removed from the inside of the pipe 
and the newly made joint shall be cured. 
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B.1.25 The testing of joints, refilling of trenches: 

 

The testing of joints, refilling of trenches for concrete pipe shall be similar to specification 
for stone ware pipes. 

 
B.2.0 Manholes, Inspection Chambers, Gullies etc: 

 

B.2.1 Inspection Chambers: 
 

Where depth of sewer is less than 1.5m, below outside rectangular made up/ finished 
level of paving, square inspection chambers shall be used having size as specified. Usual 
size are 600 x 600 x 900. These shall be constructed in the sewer line at such places and 
levels and dimensions as indicated on the drawing. Sizes specified shall be clear internal 
dimensions of the chamber. 

B.2.2 Manholes: 
 

Where depth of sewer exceeds 1.5m, with respect to outside made up ground / finished 
level of paving, circular/ conical manholes shall be provided. Various types and sizes of 
manholes are specified for different depths. Typical drawing of various types of manholes 
shall be supplied to the contractors. In the absence of such drawings the Manhole details 
as per IS4111 (part – 1) to be followed. 

 
Manholes and inspection chambers, which are provided on road or where heavy vehicular 
traffic is expected, are to be provided with ‘heavy duty’ C.I. airtight frame & cover. With 
double seal as per IS 1726 for those built on footpaths, carriage drives and cycle tracks, 
medium duty covers shall be provided. For locations within domestic premises or areas 
not subjected to wheel traffic loads they shall be provided with light duty covers. 

 
B.2.3. Construction of manholes, Inspection chambers and gullies. 

 
i) Excavation: 

 

This shall be done to dimensions and levels on the drawing. 
 

ii) Bed Concrete: 
 

Base of the manhole shall be constructed in P.C.C. 1:4:8. Using ¾” graded stones Thickness 
shall be 200mm upto 4.25m and 300mm for depths more than 4.25m or as specified by 
the consultants. 

 
iii) Brickwork: 

 
Brickwork shall be in C.M. 1:4 constructed with class B wire cut bricks. Brick masonry in 
arches and arching over the pipe shall be in C.M. 1:3. Walls shall be generally built in 
230mm thickness for inspection chambers and manhole upto a depth of 2.1m and 350mm 
for depth over 2:2. 
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iv) Plastering: 

 

Walls of manholes shall be plastered inside with 15mm thick cement plaster 1:3 using 
Water proof compound and finished smooth. Where ground water table is high, external 
surfaces of manholes shall also be plastered in C.M. 1:3. 

 
v) Filleting: 

 

75mm fillet shall be made with C.M. 1:3 all round the external joint between the bed 
concrete and brick masonry wall of manhole. 

 
vi) Benching: 

 
Channels and benching inside the manhole or inspection chamber shall be done in C.C. 
1:3:6 and rendered smooth with cement. Depth of channel and benching shall be as per 
the table given below: 

 
Size of drain in 

mm 
Top of channel at center 

In cm. Above bed 
concrete 

Depth of benching at side 
walls in cm above bed 
conc. 

100 15 29 

150 20 30 
200 25 35 
250 30 40 
300 35 45 

 
vii) P.C.C. cap: 

 
PCCM. 150 cap of 1:2:4 150mm thickness shall be provided on top of manholes for fixing 
the manhole frame. 

 
viii) Footrest: 

 

Footrests shall be C.I. runs weighing 5.41 kg and conforming to IS 2064- 1962 made up of 
20mm square or round bars. These shall be embedded 20cm deep in 20x20x10cm blocks 
of pcc 1:2:4. The blocks with C.I. foot rest placed on its center shall be cast in- situ along 
with masonry. Footrest shall be placed 300mm apart vertically and 375mm horizontally 
in staggered fashion. First footrest shall be painted with coal tar or bituminous paint and 
the portion embedded shall be painted with thick cement slurry before fixing. 

 
ix) Manhole frames and covers: 

 

Approximate weights for various dimensions of frames and covers of various duties 
shall be as follows: (All M.H. type and light duty single seal type). 

 
Size Heavy duty 

kg 
Medium duty 

kg 
Light duty kg 

Rect. 600x600 210 115 60 
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Rect.600x900 300 175 75 
Circular 560 

dia 
250 128 - 

 

The covers and frames shall be cleanly cast and shall be free from air and sand holes and 
from cold shuts. They shall be neatly dressed and carefully Trimmed. All castings shall be 
free from voids either due to shrinkage gas inclusion or other causes. 

 
Covers shall have raised chequer design on the top surface to provide adequate non-slip 
grip. The cover shall be capable of easy opening and closing and it shall be fitted in the 
frame in a workman – like manner. Covers shall be gas and watertight. Size of the cover 
shall be the clear internal dimensions of frame. 2-1/2% variation in weights shall be 
permissible. 

 
Covers and frames shall be coated with a black anticorrosive paint of bituminous 
composition. The coating shall be smooth and tenacious. It shall not flow at 63degree c. 
and shall not drip off at O degree c. the covers shall be so fixed as to be flushed with ground 
surface. After completion the manhole covers shall be sealed by mean of grease. 

 
B.2.4 Testing: 

 

Manhole, after it is raised above highest expected sub- soil water level in monsoon, shall 
be tested for water tightness. The mouths of all pipes entering the manhole shall be 
suitably plugged with brick masonry or wooden or any other type of plug. Manhole under 
test shall then be filled with water upto general subsoil water level and the level observed 
for one hour. If the level does not drop to more than 50mm in one hour, it shall be deemed 
as water tight. During testing the pit around shall be kept free of water and contractor 
shall observe the places where leakage takes places and takes steps to correct the same. 
Filling earth around manholes shall be done after testing. 

 
B.2.5 Drop connection: 

 
In cases where branch pipes sewer enters the manhole of main pipe sewer at level higher 
than the main sewer by more than 600mm a drop connection should be provided as per 
typical drawing for drop connection. For 150 and 250mm main line, the difference in level 
between the water line (peak-flow-level) and the invert level of branch line is less than 
60cm a drop connection may be provided within the manhole by giving ramp. If the 
difference in level is more than 60cm the drop should be provided externally. 

 
1) Excavation: 

 
The excavation shall be done for the drop connections at the place where the branch line 
meets the manhole. The excavation shall be carried upto the bed concrete of the manhole 
and to the full width of the branch line. 

 
2) Laying: 

 

At the end of branch sewer line stoneware shall be fixed to the line which shall be 
extended through the wall of the manhole by a horizontal place of Stoneware pipe to form 
an inspection or cleaning eye. The stoneware drop shall be connected to the tee at the top 
and the stoneware bend at the bottom. The end shall be extended through the wall of the 
manhole by a piece of C.I. pipe, which shall discharge into the channel. Necessary channel 
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shall be made with cement concrete 1:2:4 ( 1 cement : 2 coarse sand : 4 graded stone 
aggregate 20mm. Nominal size) and finished smooth to connect the main channel. The 
joint between stoneware pipe and tee and stoneware branch line shall be made with 
cement mortar 1:1(1 cement: 1fine sand) as per para 2.1.3 for S.W. pipes. The exposed 
portion of the drop connection shall be encased all round with a single brickwork in C.M. 
1:4 and pointed. The holes made in the walls of the manholes shall be made good with 
brickwork in cement mortar 1:4 (1cement: 4 fine sand) and plastered with cement mortar 
1:3 (1wall. The excavated earth shall be backfield in the trench in level with the original 
ground level. 

 
B.3.0 DRAINAGE (INTERNAL AND EXTERNAL WORKS) 

 

 

B.3.1 Soil, waste, vent pipes and fittings 
 

Materials: 
 

a) All soil, waste and vent pipes and fittings used within the toilets, shafts vertical run, basement 
ceiling – suspended run, shall be PVC pipes of SWR quality (4kg / sq. cm pressure rated) 
as per IS 13592 (latest revision). Pipe of higher Dia i.e. 160mm Dia. and above shall of 
agricultural series (6kg / sq. cm pressure rated) made as per IS 4985.They shall be made 
of polyvinyl chloride (PVC) and shall be sound with good surface finish, mechanical 
strength and capacity. During manufacture only those additives may be added to produce 
the above characteristics. No additives shall be added separately or together in quantities 
sufficient to constitute a toxic hazard, or impair its physical or welding properties of the 
pipe or impair its physical or chemical properties. All pipes shall be spigot and socket type 
(bell end type) OR rubber ring socket type. 

 
c) Tolerances: 

 

Tolerance on diameter and wall thickness shall be as per I.S 13592 and 4985. 
 

d) Fittings: 
 

All fitting shall be injection moulded socket fittings with or without inspection doors as 
specified and shall be in accordance with requirement of the relevant I.S 7834. 

 
Pressure ratings and tolerances shall be as per I.S 13592 and 4985. 

 

e) Laying and jointing: 
 

Pipes shall be cut to length required including the portion to be inserted in the socket with 
a hacksaw. The pipe shall be cut square. Pipes and sockets shall be clean and dry and burrs 
removed both inside and outside with a file. The surface to surfaces to be in contacted 
shall be roughened with emery paper, and dry fit checked. 

 
A thick coat of solvent cement shall be applied to the outer surface of the pipe and a thin 
coat on the inside surface of the pipe and a thin coat on the inside surface of the socket by 
means of a brush. Solvent cement shall be of approved make and quality. The pipe shall 
then be inserted in the socket and turned for 90 degree to ensure even distribution of 
solvent cement. Excess solvent cement shall be wiped off. Leak proof adhesives like FRP 
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paste / M – seal to be applied. GI clamps of required size shall be used for clamping the 
pipes to the walls etc., pipe shall be clamped at least two inch / 50mm away from the wall 
surface using GI clamps screwed to the PVC rawl plugs, not more than 1 meter apart. 

 
f) Clean Outs: 

 

At every bends, branches and where necessary suitable cleanouts shall be provided in to 
the piping system. 

 
B.3.2 Connecting PVC pipes to CI pipes: 

 

PVC collar ring shall be welded to the spigot end of the PVC pipe by means solvent cement. 
The spigot end of the pipe to be jointed shall then be inserted in to the socket and aligned. 
Tarred spun yarn shall be caulked in to the angular space between the spigot and socket 
up to height of 20mm. 

The remaining space shall be filled with C.M. 1:2 and well caulked using wooden caulking 
tool and finished off neatly. Joint shall be kept for 24 

Hours. Alternatively, if so directed by Architect, the following method may be adopted. 

The spigot end of the PVC pipe should be jointed to a PVC collar using solvent cement as 
detailed in 7.3.1. 

 

The other end of the collar is then jointed to the socket of the CI pipe using solvent cement. 
 

a) Connecting CI pipe to PVC pipes: 
 

A connector socket shall be used for such connections, a rubber ring is to be placed over 
the spigot, which is then inserted in to the socket connector. Gentle, even heat is applied 
to the connector socket by means of a blowlamp. The connector socket will shrink making 
a watertight airtight joint. 

 
b) Connecting PVC to GI pipes: 

 

Standard threaded couplers shall be used for this purpose. 
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B.3.3 Miscellaneous Items: 
 

Supports, pedestals and base for inspection chambers, gully traps and pipes shall be of 
GI or MS provided with water bar flange. 

 
B.3.4 Pipes sleeves and inserts, etc., through RCC walls either external or internal shall be of GI 

or MS provided with water tight flange. 
 

B.3.5 During installation open ends of pipes shall be plugged with wood out in to required shape 
or gunny bags and to be maintained free from dirt. 

 
B.3.6 PVC waste pipes and fittings shall be of agricultural series of supreme / Prince make (4kg 

/ sq. cm pressure rated) or equivalent with PVC unions, tailpiece reducers and 
connections to be provided between joints to either lead or CI pipes. 

 
B.3.7 The sizes of branch waste pipes for different fittings shall be generally as follows: 

 
Wash Basin 40mm dia PVC (15kg / sq. cm pr. Rated) 
Urinal 50mm dia PVC (15kg / sq. cm pr. Rated) 
Sink 50mm dia PVC (15kg / sq. cm pr. Rated) 
Nahani Trap 75mm dia PVC (4kg / sq. cm pr. Rated) 
Special Floor Trap 75mm dia or 110mm dia. As required 

 
B.5.8 W.C pan connectors shall be to suit the requirements as per drawing, with 75mm dia. Vent 

provision for connection to the anitisiphonage pipe with pan connector. 

B.5.9 The pipe Connection to the sewage or storm water collection chambers shall perfectly 
water tight. 

B.5.10 The floor traps for toilet blocks shall be PVC with CP brass grating, bolted down design. 
The traps shall be provided with minimum water seals of 40mm to 50mm. 

 
B.5.11 Where toilet slabs are sunk, the floor trap shall be of 110 x 75 heavy type PVC `P’ trap, 

with CP brass grating, with rim type design. 
 

B.5.12 Bathroom CP grating shall be of rim type design made out of heavy cast brass with the 
chromium plating of the best approved standard. 

 
B.6.1 RAIN WATER PIPES AND FITTING: 

 

 a) All rain water and vent pipes and  fittings  used  within  the  plumbing  shafts  vertical  
run, basement ceiling suspended run, shall be PVC pipes of SWR quality of pressure rating 
4kg / sq. cm. They shall be made of polyvinyl chloride (PVC) and shall be sound with good 
surface finish, mechanical strength and capacity. During manufacture only those additives 
may be added to produce the above characteristics. No additives shall be added separately 
or together in quantities sufficient to constitute a toxic hazard, or impair the fabrication 
or welding properties of the pipe or impair its physical or chemical properties. All pipes 
shall be spigot and socket type (bell and type)
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c) Tolerances: 
 

Tolerances on diameters and wall thickness shall be as per IS 4985. 
 

d) Fittings: 
 

All fitting shall be injection moulded socket fittings with or without inspection doors as 
specified and shall be in accordance with the requirements of the relevant IS 7834. 

Pressure ratings and Tolerances shall be as per IS 4985. 
 

b) Tolerances: 
 

Tolerances on diameters and wall thickness shall be as per IS 4985. 
 

c) Fitting: 
 

All fitting shall be injection moulded socket fittings with or without inspection as specified 
and shall be in accordance with the requirements of the relevant IS 7834. 

Pressure ratings and tolerance shall be as per IS 13592 and 4985. 
 

d) Laying and jointing: 
 

Pipes shall be cut to length required including the portion to be inserted in the socket with 
a hacksaw. The pipe shall be cut square. Pipes and sockets shall be clean and dry and burrs 
removed both inside and outside with a file. The surface to surfaces to be in contacted 
shall be roughened with emery paper, and dry fir checked. 
A thick coat of solvent cement shall be applied to the outer surface of the pipe and a thin 
coat on the inside surface of the socket by means of a brush. Solvent cement shall be of 
approved make and quality. The pipe shall then be inserted in the socket and turned for 
900 to ensure even distribution of cement. Excess cement shall be wiped off. GI clamps of 
required size shall be used for clamping the pipes to the walls etc., pipe shall be clamped 
atleast two inch away from the wall surface using GI clamps screwed to the wooden plugs, 
not more than 1 meter apart. 

 
e) Clean outs: 

 

At every bend, branches and where necessary suitable cleanouts shall be provided in to the 
piping system. 

 
f) Connecting PVC pipes to CI pipes: 

 

PVC collar ring shall be welded to the spigot end of the PVC pipe by means solvent cement. 
The spigot end of the pipe to be jointed shall then be inserted in to the socket and aligned. 
Tarred spun yarn shall be caulked in to the angular space between the spigot and socket 
up to a height of 20mm. 

 
The remaining space shall be filled with CM 1:2 and well caulked using wooden caulking 
tool and finished off neatly. Joint shall be kept for 24 hours. Alternatively, if so directed by 
Architect, the following method may be adopted. 
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The spigot end of the PVC pipe should be jointed to a PVC collar using solvent cement as 
detailed in 7.3.1. The other end of the collar is then jointed to the socket of the CI pipe 
using solvent cement. 

 
g) Connecting CI pipe to PVC pipes: 

 

A connector socket shall be used for such connections. A rubber ring is to be placed over 
the spigot, which is then inserted in to the socket connector. Gentle, even heat is applied 
to the connector socket by shrink making a watertight airtight joint. 

 

 

h) Connecting PVC to GI pipes: 
 

Standard threaded couplers shall be used for this purpose. 
 

i) Rain water collection gratings: 
 

i) The rain water collection grating at the terrace level shall be of PVC grating with PVC 
frame embedded on to the water proof surface. Waterproofing shall be done around the 
pipe, frame and grating to ensure the water tightness around the collection point. 
Adequate slope on the terrace level shall be provided for collecting all rainwater at the 
collection gratings. 

 
ii) The rain water collection detail at the balconies shall be done using PVC pipe bend 

installed concealed in the concrete slab and connected to the vertical main PVC rain water 
stack, at the collection point heavy brass CP frame with CP grating shall be provided. The 
CP frame shall be laid in the slab above the pipe with water seal joint all round the frame. 

 
k) Rain water / storm water, gullies / Chambers: 

 

Storm water gullies shall be constructed for admitting storm water from the courtyard 
area. It is constructed of specified size and is provided with precast RCC or CI grating on 
top for admitting storm water run off into it. A typical drawing shall be provided giving 
all details of construction. For other details of construction refer specification for 
manholes and inspection chambers. 
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C. SANITARY FIXTURES AND FITTINGS: 

 

C.1.0 Installation of fixtures and fittings: 
 

All Plumbing and Sanitary Fixtures and Fittings should be first 1st(standard) quality and 
shall be stored in covered stores and handled carefully to prevent damage. The sanitary 
fittings shall be installed at the correct assigned positions as shown on the drawings and 
as directed by the Consultants / Architects and shall fully meet with the aesthetic and 
symmetrical requirements as demanded by the Consultant. Fixtures shall be installed by 
skilled workman with appropriate tools according to the trade. Manufacturer’s 
instructions shall be followed for the installation of the fixtures. 

 
Fixtures in all toilets shall be standard height mounted rigid, plumb and true to alignment. 
The outlet of water closet pans and similar appliances shall be examined to ensure that 
outlet ends are abutting properly on the receiving pipes before making the joints. It shall 
be ensured that the receiving pipes are clear of obstruction. When fixtures are being 
mounted, atonement shall be other causes. A check shall be made to ensure that necessary 
anchoring devices have been provided for supporting water closets, lavatory has in sinks, 
flushing cisterns and other appliances. Where the built in types of brackets are used, they 
shall be securely fixed to the walls and slabs by approved means. It shall be ensured that 
while fixing the fixtures and fittings, no tool marks or scratches are developed. All MS / 
Steel brackets and supports shall be painted. 

 
C.1.1 Cutting, Patching repairing and making good: 

 

Cutting, patching and repairing required for the installation and completion of the work 
specified in each division, including chasing, plastering masonry work, concrete work, etc.  
and making good shall be carried out by the contractor wherever required. Holes, which 
are over size, shall be refilled, so that a tight fit is obtained around the pipe or other 
passing through. 

 
Any damages to water proofed locations should not be patched up, without rectification 
by water proofing agency to ensure his guarantee. 

 
C.1.2 Protection of Fixtures / Equipment: 

 

Care shall be taken at all times, particularly after fixing to protect fixtures from damage. All 

offsets shall be temporarily plugged during progress of work to prevent obstruction. 
Fixtures shall be finally cleaned to the satisfaction of the consultants. Keep all pipes and 
conduit openings closed by means of plugs or caps to prevent the entrance of foreign 
mater. 

 
Protect all piping, conduit, fixtures, equipment or apparatus. Any such items damaged 
prior to final completion of work shall be restored to its original conditions or replaced at 
no expense to the Owner. 

 
C.1.3 Accessibility: 

 

The installation of valves, thermometers, cleanout fittings and other indicating equipment 
or specialties requiring frequent reading, adjustment, inspection, and accessibly located 
with reference to the finished buildings. Thermometers and gauges shall be installed so 
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as to be easily read from the floor clean out minimum distance of 600mm shall be 
available from any wall. 

C.1.4 Equipment, material and workmanship: 
 

a) Determine that each piece of equipment meets that detailed requirements of the contract 
documents and that it is suitable for the installation shown. Notify the Architect of any 
shortcomings found during the tendering period. Each piece of equipment furnished shall 
meet all detailed requirements will not be acceptable, even though specified by name 
along with other manufacturers. 

b) Where two or more units of same class of equipment are furnished use products of the 
same manufacture, component parts of entire system need not product of the same 
manufacturer, but confirm to I.S.I standard. Furnished all materials and equipment, new 
and free from defects and of size, make type and quality here in specified or approved by 
the Employer / Architects. All shall be installed in a neat and workmanlike manner. 

 
C.1.5 Sanitary fixtures and CP fittings (Owner’s supply): 

 

Unless otherwise specified the sanitary fixtures shall be of the following specifications: 
 

SANITARY FIXTURES AND FITTINGS: 
 

C.2.1. SCOPE: 

 
a) Sanitary appliances and fixtures for toilets. 
b) Chromium plated brass fittings. 
c) Stainless steel sinks. 

d) 
Accessories e.g. towel rods, toilet paper holders, soap dish, liquid 
soap dispensers, towel rails, coat hooks etc. 

e) Hand driers, drinking water fountains etc. 
 
 

Whether specifically mentioned or not the contractor shall provide for all 
appliances and fixtures all fixing devices, nuts, bolts, screws, hangers as required. 

All exposed pipes within toilets and near appliances / fixtures shall be of chromium 
plated brass or copper unless otherwise specified. 

C.2.2 GENERAL REQUIREMENT: 
 

All appliances, fixtures and fittings shall be provided with all such accessories as are 
required to complete the item in working condition whether specifically mentioned or not 
in the schedule of quantities, Specifications, drawings. Accessories shall include proper 
fixing arrangements, brackets, nuts, bolts, washers, screws and required connection 
pieces. 

The sanitary fixtures and fittings shall be installed at the correct assigned position as 
shown on the drawings and as directed by the architect / Owner’s site representative and 
shall fully meet with the aesthetic and symmetrical requirements as demanded by the 
architect / interior designer 

All fixtures and accessories shall be fixed in accordance with a set pattern matching the 
tiles or interior finish as per architect requirements. Wherever necessary, the fittings shall 
be centered to dimensions and pattern as called for. 
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Fixing screws shall be half round head chromium plated (CP) brass screws, with CP brass 
washers unless otherwise specified. 

Fixtures shall be installed by skilled workman with appropriate tools according to the 
best trade practice. 

All appliances, fittings and fixtures shall be fixed in a neat workman like manner true to 
level and to heights shown on the drawings and in accordance with the manufacturers 
recommendations. Care shall be taken to fix all inlet and outlet pipes at correct positions. 
Faulty locations shall be made good and any damage to the finished floor, tiling, plaster, 
paint, insulations or terrace shall be made good by the contractor at his own cost. Fixtures 
shall be mounted rigid, plumb and true to alignment. 

All materials shall be rust proofed: materials in direct contact shall be compatible to 
prevent electrolytic or chemical (bimetallic) corrosion. 

Wall flanges shall be provided on all walls, floors, columns etc., wherever supply and 
disposal pipes pierce through them. These wall caps shall be or chromium plated brass 
fittings and the receiving pipes and shall be large enough to cover the punctures properly. 

Sanitary appliances, subject to the type of appliance and specific requirements, shall be 
fixed in accordance with the relevant standards and the following: 

 
 

  

1) Contractor shall during the entire period of installation and afterwards protect the 
appliances by providing suitable cover or any other protection so as absolutely 
prevent any damages to the appliances until handing over (the original protective 
wrapping shall be left in position for as long as possible). 

2) The appliances shall be placed in correct position or marked out in order that 
pipe work can be fixed or partially fixed first. 

3) The appliances shall be fixed in a manner such that it will facilitate subsequent 
removal if necessary. 

4) The appliance shall be securely fixed. Manufacturer’s brackets and fixing methods 
shall be used wherever possible. Compatible rust – proofed fixings shall be used. 
Fixing shall be done in a manner that minimize noise transmission. 

5) Appliances shall not be bedded (e.g. WC pans, pedestal units) in thick strong 
mortar that could crack the unit e.g. ceramic unit). 

6) Pipe connections shall be made with demountable unions. Pipe work shall not be 
fixed in a manner that it supports or partially supports and appliance. 

7) Appliances shall be fixed true to level firmly fixed to anchor or supports provided 
by the manufacture and additional anchors or supports where necessary. 
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Size of sanitary fixtures given in the specification or in the schedule of quantities are for 
identification with reference to the catalogues of make considered. Dimensions of similar 
models of other makes may very with in +/- 10% and the same shall be provided and no 
claim for extra payment shall be entertained no shall payment be deducted on this 
account. 

 
The contractor shall fix all plumbing fittings such as water faucets, shower fittings, mixing 
valves etc in accordance with manufacturer’s instructions and connect to piping system. 
The contractor shall supply all fixing materials such as screws rawl plugs, unions, collars 
and shade to match that of the appliances / fixture and the floor / wall to the extent 
possible. 

 
C.2.3 SUPPORTING AND FIXING DEVICES: 

 

The contractor shall provide all the necessary supporting and fixing devices to install the 
 

sanitary fixtures and fittings securely in position. The fixing devices shall be rigidly 
anchored into the building structure. The devices shall be rust resistant and shall be so 
fixed that they do not present an unsightly appearance in the final assembly. Where the 
location demands, the architect may instruct the contractor to provide chromium plater 
or other similarly finished fixing devices. In such circumstances the contractor shall 
arrange to supply the fixing devices and shall be installed complete with appropriate 
vibration isolating pads, washers and gaskets. 

 

C.2.4 FINAL INSTALLATION: 
 

The contractor shall install all sanitary fixtures and fittings in their final position in 
accordance with approved trial assemblies and as shown on drawings. The installation 
shall be complete with all supply and waste connections. The connection between 
building and piping system and the sanitary fixtures shall be through proper unions and 
flanges to facilitate removal/replacement of sanitary fixtures without disturbing the built 
in piping system. All unions and flanges shall match in appearance with other exposed 
fittings. 

Fixtures shall be mounted rigid. Plumb and to alignment. The outlets of water closet pans 
and similar appliances shall be examined to ensure that outlet ends are butting on the 
receiving pipes before making the joints it shall be ensured that the receiving pipes are 
clear of obstruction. When fixtures are being mounted. Attention shall be paid to the 
possibility of movement and settlement by other causes. Overflows shall be made to 
ensure that  necessary anchoring devices have been provided for supporting water 
closets, washbasins, sinks and other appliances. 
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C.2.5 PROTECTION AGAINST DAMAGE: 

The contractor shall take every precaution to protect all sanitary fixtures against damage, 
misuse, cracking, staining, breakage and pilferage by providing proper wrapping and 
locking arrangement till the completion of the installation. All the time of handing over, 
the contractor shall clean, disinfect and polish all the fixtures and fittings. Any fixtures and 
fittings found damaged, cracked chipped stained or scratched shall be removed and new 
fixtures and fittings free from defects shall be installed at his own cost to complete the 
work. 

 

C.2.6 MEASUREMENT: 
 

Rate for fixing only of sanitary fixtures accessories, CP fittings shall etc. include all items, 
and operations stated in the respective specifications and bill of quantities and nothing 
extra is payable. 

 
Rates for all items under specifications para above shall be inclusive of cutting holes and 
chases and making good the same CP screws, nuts, bolts and any fixing arrangements 
required and recommended by manufacturers, testing and commissioning and making 
good to the satisfaction of the owner’s site representative. 

 
C.2.7 TESTING: 

 

All appliances, fixtures and fittings shall be tested before and after installation. Water 
seals of all appliances shall be tested. The contractor shall block the ends of waste and 
ventilation pipes and shall conduct an air test. 

 
C.2.8 WATER CLOSET: 

 

Water closet shall be wash or siphonic wash down type floor or wall mounted set, as 
shown in the drawings, designed for low volume flushing from 3-6 liters of water, flushed 
by means of a porcelain flushing cistern or an exposed or concealed type (as detailed in 
the drawings or as directed by the owner’s site representative) 32 mm size CP brass flush 
valve with regulator valve. Flush pipe / bend shall be connected to the WC by means of a 
suitable rubber adaptor. Wall hung WC shall be supported by CI floor mounted chair, 
which shall be fixed in a manner as approved by the owner’s site representative. 

 

Each WC set shall be provided with approved quality of seat, rubber buffers and 
chromium plated hinges, seat shall be so fixed that it remains absolutely stationary in 
vertical position with out falling down on the WC. 

 
Each WC shall be provided with 110 mm dia (OD) PVC pan connector connecting the 
ceramic outlet of WC to CI pipe. 

 

Squatting type water closet – Orissa Pattern: 
 

Squatting type water closed (WC) pan shall be of Orissa pattern of size as specified in 
schedule of quantities. Each WC pan shall be provided with a 100 mm dia cast iron or 
porcelain P or S traps with or without vent horn as directed by owner’s site 
representative. 
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WC shall be flushed by means of concealed type or exposed type (as detailed in the 
drawings or as directed by the owner’s site representative) 32 mm size CP brass flush 
valve with regulator valve. 

 
C.2.9 URINALS: 

 

Urinals shall be lipped type shall with glazed vitreous china of size as called for in the bill 
of quantities. 

 
Half shall urinals shall be provided with 15 mm dia CP spreader 32 mm dia CP domical 
waste and CP cast brass bottle trap with pipe and wall flange and shall be fixed to wall by 
CI brackets, CI wall clips and CP brass screws as recommended by manufacturer complete 
as directed by the owner’s site representative. 

 
 

Flushing for urinals shall be by means of no hand operation, infrared electric flush valve 
with complete kit of plumbing, electrical and electronic items, infrared photo cells, 
solenoid valve transformer and electrical connection. The automatic flush sensor plate 
shall be flush and press fitted and be of height quality mirror polish finish. Each urinal 
shall be provided with one flush valve unit. 

 
Flush pipes shall be GI pipes concealed in wall chase but with chromium-plated bends at 
inlet and outlet. 

 
Urinal Partitions: 

 

Urinals partitions shall be white glazed vitreous china of size specified in the schedule of 
quantities. 

 
Porcelain partitions shall be fixed at proper height with CP brass bolts, anchor fasteners 
and MS clips as recommended by the manufacturer and directed by the owner’s site 
representative. 

 
C.2.10 CISTERNS / FLUSH VALVE: 

 

Low-level fishing cistern (exposed or concealed) shall be provided for WC in specified 
toilets. Contractor shall install cistern in accordance to the manufacturer’s specification 
to the satisfaction of the owner site representative. Provision of flush valve shall be made 
for public / staff toilets. 

 
C.2.11 WASH BASIN: 

 

Washbasins shall be white glazed vitreous china of size. Shape and type specified in the 
schedule of Quantities. 

 
Each basin shall be provided with painted MS angle or CI brackets and clips and the basin 
securely fixed to wall / counter slab. Placing of basins over the brackets without secure 
fixing shall not be accepted. The MS angle shall be provided with tow coats of red oxide 
primer and 
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two coats of synthetic enamel paint of make brand and cooler as approved by the owner’s 
site representative. The cost of fixing the basin shall be inclusive of supply and installation 
of bracelets as described above. 

 
Each basin shall be provided with 32mm dia CP waste with overflow pop-up waste or 
rubber plug and CP brass chain as specified in the schedule of Quantities. 

 
Each basin shall be provided with hot and water mixing fitting or as specified in the 
schedule of Quantities. 

 
C.2.12 SINKS: 

 

Sinks shall be stainless shall or any other material as specified in the schedule of Quantities. 
 

Each sink shall be provided with painted MS or CI brackets and clips and securely fixed. 
Counter top sinks shall be fixed with suitable painted angle iron brackets or clips as 
recommended by the manufacturer. Each sink shall be provided with 40mm dia CP waste 
and rubber plug with CP brass chain as given in the schedule of Quantities. The MS angle 
shall be provided two coats of red oxide primer and two coats of synthetic enamel paint 
of make. Brand and colour as approved by the owner’s site representative. 

 
Sanitary fit tings for sinks shall be deck mounted or wall mounted CP swivel faucets with 
or without hot and cold water mixing fittings as specified in the schedule of Quantities. 
Installation of fittings shall be measured and paid for separately. 

C.2.13 TOWEL RAIL: 
 

Tower rail shall be chromium plated brass or of stainless steel or powder coated brass of 
size, shape and type specified in the schedule of Quantities. 

 
Tower rail shall be fixed with screws/capping having finish similar to the towel rail; in 
wall with rawl plugs or nylon sleeves and shall include cutting and making good as 
required or directed by the owner’s site representative. 

 
C.2.14 LIQUID SOAP DISPENSER: 

 

Liquid soap dispenser shall be wall/counter mounted suitable for dispensing liquid soaps. 
Lotions. Detergents. The cover shall lock to body with concealed locking arrangement, 
opened only be key provided. 

 
Liquid soap dispenser body and shank shall be of high impact resistance material. The 
piston and spout shall be stainless steel with I litre capacity polyethylene container. 

 
The valve shall operate with less than 2.27 Kg (5 ibs) of force. 

 
C.3.0 Mode of measurement: 

 

C.3.1 All drainpipes shall be measured in linear lengths along the centerline of drainage line 
laid. Deductions shall be made for chambers and fitting lengths, etc. The rate shall include 
all works as specified in the respective items. 

 
C.3.2 Stoneware or cast iron gully, traps, bends and junctions, sewer traps etc. shall be 

measured in numbers as in above. 
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C.3.3 All GI pipes for water supply shall be measured in linear lengths along the center line 
completed including the fittings like collars, elbows, tees, hex nipples etc. the rate shall 
include cutting, threading, jointing, pressure testing etc. complete as specified in the 
respective items. 

 
C.3.4 Same rate shall be applicable for pipes of same size and materials laid in building at any 

level or floor. 
 

C.3.5 The rock cutting shall be measured in cu. m of the stacks of excavated rock. The 
deductions for voids being 50%of the stack measurement. Only the rock which is removed 
by chiseling or blasting etc., shall be measured for this item of work. Boulders shall not be 
considered as a rock. The excavated rock will be the owner’s property. 

 
C.3.6 All PVC pipes such as soil, waste, vent and rainwater shall be measured in linear lengths 

along the centerline, to nearest centimeter as completed including length over fittings. 
The rates shall include all joints and clamps etc. as specified in the respective items. 

 
C.3.7 Plain cement concrete for supports and for encasement or bedding etc. shall be measured 

as specified in the respective items in the schedule of quantities. 
 

C.3.8 All sanitary fittings and CP fixtures including CP extension pipe with brass screws shall be 
measured in numbers and the rates shall include all the work specified and described 
under item in the schedule of quantities. 

 
C.3.9 All gate valves, ball valves, non- return valves, sluice valves, pressure reducing valves etc. 

shall be measured in numbers, after excluding them from linear measurement. 
 

C.3.10 The diameters of pipes and fittings mentioned in the specifications are the inside nominal 
diameters in all cases except PVC pipes or unless otherwise specified. 

 
D.0 MISCELLANEOUS WORKS: 

 

D.1.0 HANGERS & SUPPORTS: 
 

D.1.1 General: 
 

Provide proper solid angle iron / channel section, supports for all pipe runs in the vertical 
ducts and run horizontally suspended from the slab, complete with clamps. Wherever 
insulation comes, to provide wooden guide to support pipe on the angle iron hangers / 
supports. For attachment in concrete, use `Dash’ fasteners or Anchor plug type inserts or 
equivalent. Provide hangers within 900mm of all changes in direction of mains. A 
minimum of three hangers per expansion bends wherever shown in drawing. Provide all 
additional structural steel angles, channels or other members not specifically shown but 
are required for proper support. 

 
Where necessary additional hangers to be provided to arrest water hammers of hydraulic 
resonance with proper rubber padding. 

 
 

Space hangers as noted below, except on all soil pipes which shall have a hanger of 
multiple fittings. Sufficient hangers shall be provided to maintain proper slope without 
sagging. In case of angle suspended line, the following is suggested. 
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a) 
Pipe Sizes Hanger Rod Dia. 

20 through 50mm 
65 through 

125mm 
150 and over 

10m
m 
12m
m 
15m
m 

b) 
Pipe Sizes Spacing of Supports 

12 to 20mm 1.5m apart 
25 to 40mm 2 m apart 

50 above 2 m apart or as per 
IS. 

 

Provide floor stands, brackets or masonry piers etc. for all lines running under the floor 
or near walls for those lines can be properly supported or suspended from the walls or 
floors. Pipelines near concrete or masonry walls shall be supported by hangers carried 
from wall brackets. Hanging of any pipe from another is prohibited. 

 
D.2.0 Cutting, Patching, Repairing & Making good: 

 

Cutting, patching and repairing required for the proper installation and completion of the 
work specified in each division, including chasing, plastering, masonry work, concrete 
work, etc. and making good shall be carried out by the contractor wherever required. 
Holes which are cut oversize shall be refilled, so that a tight fit is obtained around the pipe 
or passing through. Any damages to water proofed location should not be patched up, 
without rectification by the water proofing agency (specialist contractor) to ensure his 
guarantee. Repair of waterproofing shall be born by the sanitary contractor if the damage 
is done by sanitary contractor. 

 
D.2.1 Equipment Protection: 

 

Keep all pipe and conduit openings closed by means of plugs or caps to prevent the 
entrance of foreign matter. Protect all piping, conduit, fixtures, equipment or apparatus. 
Any such work shall be restored to its original condition or replaced at no expense to the 
owner. 
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D.2.2 Accessibility: 
 

The installation of valves, thermometers, cleanout fittings and other indicating equipment 
or specialties requiring frequent reading, adjustment, shall be conveniently and 
accessibly located with reference to the finished buildings. 

 
Thermometers and gauges shall be installed so as to be easily read from the floor. For 
floor cleanouts minimum distance of 600mm shall be available from any wall. 

 
E.0 Cleaning, operation & Tests: 

 

Plumbing equipment fixtures, piping etc. shall be free of stampings, making (except those 
required by codes) iron cutting and other foreign materials. 

 
E.1.1 Hot, cold and drinking water systems shall be cleaned thoroughly, filled and flushed with 

water. 
 

E.1.2 The entire mechanical apparatus shall operate at full capacity without objectional noise 
or vibrations. 

 
E.1.3 Test all plumbing systems in the presence of the site engineer / supervisor and the 

Architect as herein specified. Provided all equipment, materials and labour necessary for 
inspection and tests. After repairs are made, repeat test until units / a system is found 
satisfactory, to the above authorities. Carry out tests prior to concealing, insulating or 
back filling over any piping. No exceptions will be made. 

 
E.1.4 Test entire system of soil, wast and vent piping by water test after sealing all traps. 
E.1.5 Water Test: 

 

Test entire system or sections of system by closing all openings except the highest opening 
and filling system with water to the point of overflow. If the system is tested in sections, 
plug each opening except the highest opening of the section filled with water. Keep the 
water in system or in portion under test for atleast 45 minutes before inspection starts 
with test pressure / head of 10 kg / sq. cm lasting for two hours. The system must be tight 
at all joints. 
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E.1.6 Final Test: 
 

After fixtures are set, test the system with smoke test as follows: 
 

E.1.7 Smoke Test: 
 

Fill traps with water, then introduce in to system a pungent thick smoke produced by one 
or more smoke machines. When smoke appears at stacks on the roof, plug stacks and 
allow pressure of 1 – inch water column to build up in systems. The system shall be tight 
at all joints. 

E.1.8 Test all down spouts or rain headers and their branches within the building by water as 
described for the above soil, waste and vent system. 

E.1.9 All Water Piping: 

Hydro – static test 10 kg / cm 2 or twice the working pressure which ever is higher. 
Without drop in pressure as for a duration of minimum two hours. 

E.1.10 All tests on below ground lines shall be continued to backfill on such a line is completed 
to disclose any damages caused by back filling. 

E.1.11 All system shall be tested in section as required to expedite the work of other trades and 
meet construction schedules and final test on completion. 

E.1.12 On completion of the works, the following tests shall be performed to the satisfaction of 
the consultants / clients representative before issue of virtual completion certificate, if 
so required. 

a) Smoke Test 
b) Hydraulic Test 
c) Performance Test for fixtures 
d) Tests for anti syphonage system 
e) Pump rating and output 
f) Inspection of all units and fixtures. 

E.1.13 The contractor shall arrange for similar tests during the progress of works to ensure that 
there are no defects in materials / workmanship in portions of work to be concealed or 
embeded under the floor or walls in ceiling and get this approved by the consultants. The 
under floor pipe works shall not be closed without the approval of consultant. 

 
F. Disinfections of piping System and Storage Tanks: 

 

Before commissioning the water supply system, the contractor shall arrange to disinfect 
the entire system as described below. The filtered water storage tanks and pipe shall first 
be filled with water and thoroughly flushed out. The storage tanks shall be then filled with 
water again and disinfecting chemical containing chlorine added gradually, while tanks 
are being filled to ensure thorough mixing. Sufficient chemical shall be used to give the 
water. One part of chlorine to one million parts of water. If ordinary bleaching powder is 
mixed to 1000 liter of water, the powder shall be mixed with water to a creamy 
consistency before being added to the water in the storage tank. If a proprietary brand of 
chemical is used, the proportion shall be as specified by the manufacturer. When the 
storage tank is full, the supply shall be stopped and all the taps on the distributing pipes 
opened successively, working progressively from storage tank. Each tape shall be closed 
when the water discharge begins to smell of chlorine. 
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The storage tank shall then be filled up with water from supply pipe and added with more 
disinfecting chemical in the recommend proportion. The storage tank and pipe shall then 
remain charged atleast for three hours. Finally, the tank and pipes shall be thoroughly 
flushed out before any water is used for domestic purpose. 

 
G.1.0 GREASE TRAP: 

 
G.1.1 Size of grease trap: 

 

The size given in bill of quantities and drawings shall be internal size of chamber. The 
work shall be done strictly as per standard and following specifications. 

 
G.1.2 Bed Concrete: 

 

Shall be in 1:4:8 cement concrete 150 mm thick. 
 

G.1.3 Brick work: 
 

Brickwork shall be with best quality bricks in 1:5 CEMENT MORTAR. 
 

Baffle walls be of RCC and of size as mentioned in bill of quantities. Brick partition 
constructed of best quality table molded bricks in cement mortar 1:5 shall be provided 
for the entire height of chamber. 

 
G.1.4 Plaster: 

 

The walls of chamber shall be plastered from inside with 12 mm thick cement plaster 1:3 
and finished smooth with a floating coat of neat cement & rough plaster on outside in 
cement mortar 1:3. 

 
G.1.5 Chamber covers: 

 

Covers shall be of size and duty as mentioned in bill of quantities, covers shall be of cast 
iron as per the details given in the drawing and shall be fixed on frame embedded in 

concrete. 
 

CI steps shall be provided at two corners of the chamber. 
 

All cast iron and MS items shall be painted with two coats of bitumastic paint. 
 

G.1.6 Cast iron manhole cover and frame: 
 

The cast iron manhole cover and frame shall conform to IS: 1726 and the grade and types 
have been specified in the bill of quantities. The cover and frames shall be cleanly cast and 
they shall be free from air and sand holes and from cold shuts. 

 
They shall be neatly dressed and carefully trimmed. All castings shall be free from voids 
whether due to shrinkage, gas inclusion or other causes. Covers shall have a raised 
checked design on the top surface to provide an adequate non – slip grip. 

 
The sizes of covers specified shall be taken as the clear internal dimensions of the frame. 
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The covers and frames shall be coated with a black bituminous composition. The coating 
shall be smooth and tenacious. It shall not flow when exposed to a temperature of 630 C 
and shall not brittle as to chip off at a temperature of 00 C. 

 

G.1.7 TESTING: 
 

All rights of the sewer and drain shall be carefully tested for water tightness by means of 

water pressure maintained for not less than 30 minutes. Testing shall be carried out from 

manhole to manhole. All pipes shall be subject to a test pressure of 1.5, meter head of water. 

The test pressure will however, not exceed 6 meters head at any point. The pipes shall be 

plugged preferably with standard design plugs or with rubber plugs on both sides, the upper 

end shall, however, be connected to a pipe for filling with water and getting the required head 

poured at one time
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Sewer lines shall be tested for straightness by: 
 

a) Inserting a smooth ball 12 mm less than the internal diameter of the pipe. In 
the 
absence of obstructions such as yarn or mortar projecting at the joints the 
ball shall roll down the invert of the pipe and emerge at the lower end. 

b) Means of a mirror at one end a lamp at the other end. If the pipe is straight the 
full circle of light will be seen otherwise obstructions or deviations will be 
apparent. 

c) The contractor shall give a smoke test to the drain and sewer at his own 
expense and charges, if directed by the owner’s site representative. 

d) A test register shall be maintained which shall be signed and dated by 
contractor and owner’s site representative. 

 
H.1.0 COMMISSIONING AND GUARANTEE 

 

H.1.1 SCOPE OF WORK: 
 

Work under this section shall be executed with out any additional cost. The rates quoted 
in this tender shall be inclusive of the works given in this section. 

 
Contractor shall provide all tools, equipment, metering and testing devices required for 
the purpose. 

 
On award of work, contractor shall submit a detailed proposal giving methods of testing 
and gauging the performance of the equipment to be supplied and installed under this 
contract. 
All tests shall be made in the presence of the architect or his representative or any 
inspecting authority. At least five working days notice in writing shall be given to the 
inspecting parties before performing any test. 

 
Water flow rates of all equipment and in pipe lines through valves shall be adjusted to 
design conditions. Complete results of adjustments shall be recorded and submitted. 

 
Contractor shall ensure proper balancing of the hydraulic system and for the pipes / 
valves installed in his scope of work by regulating the flow rates in the pipeline by valve 
operation. The contractor shall also provide permanent tee connection (with plug) in 
water supply lines for ease of installing pressure gauge, temperature gauge and 
rotameters. Contractor shall also supply all required pressure gauge, temperature gauge 
and rotmeters for system commissioning and balancing. The balancing shall be to the 
satisfaction of consultant / Project Manager . 

 
Three copies of all test result shall be submitted to the engineer in A4 size sheet paper 
with in two weeks after completion of the tests. 

 
H.1.2 PRECOMMISSIONING: 

 

On completion of the installation of all pumps, piping, valves, pipe connections, 
installation etc., the contractor shall proceed as follows: 

 
 

. 
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a) Prior to start – up and hydraulic testing, the contractor shall clean the entire 

installation including all fitments and pipe work and the like after installation 
and keep them in a new condition. All pumping systems shall be flushed and 
drained at least once through to get rid of contaminating materials. All pipes 
shall be rodded 
to ensure clearance of debris, cleaning and flushing shall be carried out in 
sections as the installation becomes completed. 

b) All strainers shall be inspected and cleaned out or replaced. 
c) When the entire systems are reasonably clean, a pre – treatment chemical shall 

be introduced and circulated for at least 8 hours. Warning signs shall be 
provided at all outlets during pre – treatment. The pre – treatment chemical 
shall: 

 Remove oil, grease and foreign residue from the pipe work and fittings. 

 Pre – condition the metal surfaces to resist reaction with water or air. 
 Establish an initial protective film. 

 
 After pre – treatment, the system shall be drained and refilled with fresh water 

and left until the system is put in to operation. 
 Details and procedures of the pre – treatment shall be submitted to the 

architect for approval. 
d) Check all clamps, supports and hangers provided for the pipes. 
e) Check all the equipment, piping and valves coming under hot water system and 

operate each and every valve on the system to see if the valves are functioning 
properly. There after conduct and hydro test of the system as for (b) above. 

f) Fill up pipes with water and apply hydrostatic pressure to the system as given 
in the relevant section of the specification. If any leakage is found, rectify the 
same and retest the pipes. 

 

H.1.3 STATUTORY AUTHORITIES TESTS AND INSPECTIONS: 
 

As and when notified in writing or instructed by the architect, the contractor shall submit 
shop drawing and attend all tests and inspections carried out by local fire authorities, 
water authority and other statutory authorities, and shall forth with execute free of charge 
any rectification work ordered by the architect as a result of such tests and inspections 
where these indicate non – compliance with statutory regulations. Some of these tests 
may take place after the issue of practical completion of the main contract and the 
contractor shall make all allowances in this respect. 

 
The contractor shall be responsible for the submission of all necessary forms and shop 
drawings to the statutory authorities, which shall conform in layout to the latest 
architectural plans submitted to and kept by these authorities. 

 
Fixing screws shall be half round head chromium plated (CP) brass screws, with CP brass 
washers unless otherwise specified. 

 
Fixtures shall be installed by skilled workman with appropriate tools according to the 
best trade practice. 

 
All appliances, fittings and fixtures shall be fixed in a neat workman like manner true to 
level and to heights shown on the drawings and in accordance with the manufactures 
recommendations. Care shall be taken to fix all inlet and outlet pipes at correct positions. 
Faulty locations shall be made good and any damage to the finished floor, tiling, plaster, 
paint, insulation or terrace shall be made good by the contractor at his own cost. Fixtures 
shall be mounted rigid, plumb and true to alignment. 
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All materials shall be rustproof materials in direct or indirect contact shall be compatible 
to prevent electrolytic or chemical (bimetallic) corrosion. 

 
Wall flanges shall be provided on all walls, floors, columns etc. wherever supply and 
disposal pipes pierce through them. These wall caps shall be or chromium plated brass 
fittings and the receiving pipes and shall be large enough to cover the punctures properly. 

 
Sanitary appliances, subject to the type of appliance and specific requirements, shall be 
fixed in accordance with the relevant standards and the following: 

 
a) Contractor shall, during the entire period of installation and afterwards protect the 

appliances by providing suitable cover or any other protection so as to absolutely 
prevent any damage to the appliances until handing over (the original protective 
wrapping shall be left in position for as along as possible). 

b) The appliances shall be placed in correct position or marked out in order that pipe 
work can be fixed or partially fixed first. 

c) The appliance shall be fixed in a manner such that it will facilitate subsequent 
removal if necessary. 

d) The appliance shall be securely fixed. Manufacturer’s brackets and fixing methods 
shall be used wherever possible. Compatible rust – proofed fixings shall be used. 
Fixing shall be done in a manner that minimize noise transmission. 

e) Appliances shall not be bedded (e.g. WC pans, pedestal units) in thick strong mortar 
that could crack the unit (e.g. ceramic unit) 

f) Pipe connections shall be made with demountable unions. Pipe work shall not be 
fixed in a manner that it supports or partially supports and appliance. 

Page 45 of 128



 

 

 

 
 

The submission shall comply with the requirements set forth in the current codes of 
practice and circular letters of the statutory authorities. The shop drawings to be 
submitted shall be forwarded to the architect for checking before submission. 
The contractor shall allow for at least two submissions of complete sets of shop drawings 
to the authorities, one to be made within three months after the award of the contract but 
not less than six weeks before the inspection. The architect may at his discretion instruct 
the contractor for additional submissions to the local authorities wherever necessary. 

 
The contractor shall notify the architect at least seven days in advance of his application 
for local authority tests and inspections. On receipt of a confirmed date for test and 
inspection the contractor shall inform the architect without delay. 

 
H.1.4 FINAL ACCEPTANCE TETS: 

 

Following commissioning and inspection of the entire installation, and prior to issue of 
the completion certificate, the contractor shall carry out final acceptance test in 
accordance with a programme to be agreed with the architect. 

 
Should the results of the acceptance tests show that plant, systems and / or equipment 
fail to perform ti the efficiencies or other performance figures as given in this 
specification, the contractor shall adjust, modify and if necessary replace the equipment 
without further payment in order that the required performance is obtained. 

 
Where acceptance tests are required by the relevant authorities having jurisdiction, these 
tests shall be carried out by the contractor prior to the issue of completion certificate to 
the acceptance of the authorities. 

 
H.1.5 REJECTION OF INSTALLATION / PLANT: 

 

Any items of plant or system or component which fails to comply with the requirements 
of this specification in any respect whatsoever at any stage of manufacture, test, erection 
or on completion at site may be rejected by the architect either in whole or in part as he 
considers necessary / appropriate. 

 
Adjustment and / or modification work as required by the architect so as to comply with 
the authority’s requirements and the intent of the specification shall be carried out by the 
contractor at his own expense and to the satisfaction of the authority / architect. 

 
After works have been accepted, the contractor may be required to carry out assist in 
carrying out additional performance tests as reasonably required by the architect / 
employer. 

 
H.1.6 WARRANTY AND HANDOVER: 

 

The contractor shall warrant that all plant, materials and equipment supplied and all 
workmanship performed by him to be free from defects of whatsoever nature before 
handover to the owner. 

 
H.1.7 HANDING OVER OF DOCUMENTS: 
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All testing and commissioning shall be done by the contractor to the entire satisfaction of 
the owner’s site representative and all testing and commissioning documents shall be 
handed over to the owner’s site representative. 

 
The contractor shall also hand over all maintenance and operation manuals, all 
certificates and all other documentation as per the terms of the contract to the owner’s 
site representative. 

 

 
.1.8 PIPE COLOUR CODE: 

 
Sl. 
No. 

Pipe Lines Ground / 
Base colour 

First colour 
brand 

Second 
colour brand 

01. Cooling water Sea Green French blue  
02. Boiler feed Sea Green Gulf red  
03. Condensate Sea Green Light Brown  
04. Drinking water (all cold 

water lines after filter) 
Sea Green French blue Single red 

05. Treated water (soft water) Sea Green Light Orange  
06. Domestic hot water Sea Green Light grey  
07. Compressed air up to 15 / kg 

/ sq.m 
Sky blue   

08. Steam Silver Grey   
09. Drainage Block   
10. Gas Canary Yellow   
11. Oils:    
 Diesel (indicated by letter 

HSD / as applicable) 
Light Brown   

12. Medical Gases:    
 Air Sky blue White / black  
 Oxygen Canary yellow White  
 Nitrous Oxide Canary yellow White  
 Vaccum Canary 

yellow Sky 
blue 

French 
blue Black 

 

 
 

Colour code to confirm to IS: 2379:1990. 
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TECHNICAL SPECIFICATIONS 
ELECTRICAL WORKS 

 
SPECIFICATION FOR WIRING SYSTEM 
 
1.0 SCOPE: 
 
This Specification covers wiring System applicable to 3phase, 4wire 415Volts, 50Hz AC and single phase, 2 wire 230 Volts, 50 
Hz AC system. 
 
2.0 CONDUITS & ACCESSORIES  
 
2.1 Supplying heavy gauge PVC conduit pipe ……….. dia ……… mm thick confirming to IS 2509 with suitable size 
bends, junction boxes, adhesive paste etc. and fixing using inverted wood plugs in case of RCC ceiling and RCC wall / stone 
structure or rawl plugs in case of brick walls and cement plastering the damaged portion using heavy gauge saddles at an interval 
of 700 mm using NF screws. The minimum wall thickness of conduits shall be as follows;-  
 
Rigid PVC Conduits - 2mm. 
 
2.2 Conduit Accessories co: Conduit accessories such as bends, inspection bends, inspection tees, elbows, reducers, 
draw boxes, junction boxes, etc. shall be of approved makes. Boxes shall have internally tapped spouts, junction boxes/inspection 
boxes shall be provided wherever required at no extra cost.  
 
2.3 All the conduits shall be adequately protected while stored on site prior to erection and no damage conduit shall 
be used.  
 
2.4 All conduit accessories shall be made out of 2 mm thick PVC enclosures.  
 
2.5 The inside surface and ends of conduits and threads and fittings used shall be clean, smooth, cut square and free 
from burrs and other defects. Powdered soap stone, talc or prepared compounds shall be used as lubricants to facilitate the 
smooth pulling in of conductors. 
 
3.0 INSTALLATION OF RECESSED CONDUIT SYSTEM  
 
3.1 Supplying heavy gauge PVC conduit pipe ……….. mm dia ……….. mm thick confirming to IS 2509 with suitable 
size bends, metal/PVC junction boxes, adhesive paste etc. and running before concreting the slab. The conduit should be tied to 
the reinforcement rods by using binding wires and unused ways of junction boxes and pipe ends should be covered using PVC 
end enclosures, run with 18 SWG GI fish wire wherever necessary. 
 
3.2 The conduit shall be properly and tightly screwed between the various lengths and to the boxes to which it runs 
and terminates. No part of the conduit shall be under mechanical stress and the whole conduit system shall be electrically and 
mechanically continuous throughout.  
 
3.3 The conduit shall be installed in such a manner that drawing of wires can be carried out from the outlet box, junction 
box, pull box and switch boxes only.  
 
3.4 Conduits recessed in walls shall be secured in walls shall be secured rigidly by means of steel hooks/staples at 
0.8 mtrs. Intervals. Before conduit is concealed in the walls, all chases, grooves shall be neatly made out proper dimensions to 
accommodate the required number of conduits.  
 
The outlet boxes, point control boxes inspection and draw boxes shall be securely fixed by means of counter sunk steel screws 
and rawl plugs. They shall be firmly grouted in position prior to plastering fixed as and when conduit is being laid. The recessing 
of conduits in walls shall be arranged as to allow at least 12 mm plaster cover on the same. All grooves, chases, etc. shall be 
refilled with the cement mortar and finished up to the wall surface before plastering of walls is taken up by the general contractor. 
The top edge of the conduit shall be at least 25 mm below the finished surface of wall. Wherever conduits terminate into point 
control boxes, boards, etc. with check nuts on either side of the entry to ensure electrical continuity. 
 
3.4 After conduits, junction boxes, outlet boxes, etc. fixed in position their outlets shall be properly plugged with PVC 
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stoppers or with any other suitable materials so that water, mortar, vermin or any other foreign material do not enter into the 
conduit system  
 
4.0 INSTALLATION OF SURFACE CONDUIT SYSTEM  
 
4.1 Conduits shall run in straight lines. Before the conduits are installed, the exact routes shall be marked at site and 
approval of the consultant shall be obtained. Conduit shall be fixed by heavy gauge GI base plates, saddles, secured to suitable 
raw plugs, at an interval of not more than 1 Mtr. conduits shall be joined by means of screwed couplers and screwed only. In long 
distance straight runs of conduits, inspection type couplers or running type couplers or pull boxes shall be provided. Straight runs 
of conduits, inspection type couplers or running type couplers or pull boxes shall be provided.  
 
4.2 Bends in conduit runs shall be done by bending conduits by bending conduits by pipe bending machine. Bends 
which cannot be negotiated by pipe bends, shall be accompanied by introducing inspection boxes or inspection bends, not more 
than three equivalent 90 c bends shall be used in a conduit run from outlet to outlet.  
 
5.0 INSTALLATION OF CONDUITS ABOVE FALSE CEILING  
 
5.1 In the false ceiling area, the conduits shall be run above the false ceiling frame work supported by means of PVC. 
Straps secured and fixed to both conduits and structural ceiling keeping the outlet box as near as possible to the fittings/fans for 
connections. The conduits boxes for fittings/fans are independently supported by means of separate fixing arrangements to the 
box and structural ceiling so that the box is held rigidly. 
 
6.0 DRAW BOXES, PULL BOXES, ENCLOSURES ETC  
 
6.1 Enclosure for electrical accessories shall have wall thickness of PVC. Not less than 2 mm. The enclosure boxes 
shall be provided with a minimum of four fixing lugs located at the corners for fixing the covers. All fixing lugs shall have holes to 
take machined brass screws.  
 
6.2 Sufficient number of knockouts shall be provided for conduit entries. The enclosures shall be adequately protected 
against rust or corrosion both inside and outside. Generally switch box enclosure will be of standard size to /pores sheet to be 
used as cover for mounting switches and sockets.  
 
7.0 WIRING CONDUCTORS  
 
7.1 All wiring conductors shall be PVC insulated, copper conductors of 1100V grade, and shall conform to IS:694 Part 
II (Latest Edition).  
 
7.2 Wiring conductors shall be supplied in Red, Yellow, Black and Green colours for easy identification of wires. The 
wires shall be supplied in seated in sealed coils 0 100 Mtrs. Length and shall bear manufacturer’s trade mark, name Voltage 
grade etc.  
 
8.0 INSTALLATION OF WIRING CONDUCTORS\CABLES 
 
8.1The wiring conductors shall not be drawn into the conduits until all the works of any nature that may cause damage to the 
wires are completed. The installation and termination of wires shall be carried out with due regard to the followings: 
 
a) While drawing the wiring conductors, care shall be taken to avoid scratches and kinks which cause breakage of conductors. 
There shall be no sharp bends in the conduit system.  
 
b) Strands of the wires shall not be cut for connecting to the terminals or lugs. The Terminals shall have adequate cross 
section to take all the strands. 
 
8.2 Wiring for power and lighting circuits shall be carried out in separate and distinct wiring systems.  
 
8.3 The wiring system envisaged is generally shown on the layout drawings and line diagrams. However, a brief account of the 
general wiring system is given below:  
 
a) Submains wiring-wiring from Meter boards/switch boards to the individual distribution boards, and shall consist of wires, 
conduits, and all conduit and fixing accessories as required and specified. The sizes of conduits and number of wires shall be as 
specified in Schedule of Quantities Wires shall be drawn in conduits as required without being damaged, with necessary draw 
boxes if required. The wire lengths must be adequate for terminating at either end and identifying ferrules shall be provided at 
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termination. The wiring shall be colour coded. The rate shall include all materials, connections, labour etc. as specified above.  
 
b) Circuit wiring-Wiring from DBs to the first point control boxes for lighting, fans, 5A sockets, call bells, etc. The scope of work 
shall be same as in sub-main wiring.  
 
c) Power wiring: The wiring from DBs to heating supplies. 16 A 3 pin socket outlets, etc  
 
.The scope of work shall be same as in the sub-main wiring.  
 
8.4 Each sub-main/ power wiring circuit shall also have its own earth continuity wire as specified.  
 
8.5 All the wiring shall be carried out in loop-in-loop system only and phase or line conductors shall be looped at switch box and 
neutral conductor can be looped from light, fan or sockets.  
 
Phases- Red, Yellow and Blue. 
 
Neutral- Black. 
 
Earth-Green or Bare wire as specified. 
 
9.0 SWITCHES, SOCKETS AND ACCESSORIES  
 

9.1 GENERAL REQUIREMENTS: General control switches shall be of a 6/16 A rating and shall be of approved 
make/type suitable for flush mounting. Switches shall be of modular polycarbonate type to be fixed on metal concealed 
or PVC box . 
 
9.2 All sockets, 6A and 16A ratings shall be of flush mounting type with combined control switches of the same rating 
as that of the sockets. All sockets outlet shall be of 3 pin type.  
 
9.3 The switch, plug socket or regulator boxes for the concealed application shall be made of GI/sheet steel of 
minimum 16SWG on all except in the front. Depth of boxes shall not be less than 75 mm and suitably increased where 
fan regulators are mounted in flush pattern.  
 
9.4 Supplying of Industrial metal clad plug and sockets for providing power supply to the canteen electrical appliances. 

 
10.0 INSTALLATION OF SWITCHES, SOCKETS AND ACCESSORIES 
 
All the switches shall be wired on phases. Connections shall be made only after testing the wires for continuity cross, phase etc. 
with the help of meguro. Regulators shall also be polycarbonate type fixed on PVC box with necessary supporting back plate with 
required nos. of machine screws, bolts, nuts etc. complete on the existing metal / PVC box. The arrangement of switches and 
sockets shall be neat and systematic. For wall plug sockets, the conductors may be terminated directly into the switches and 
sockets. The outlets point control boxes etc. 
 
Installation of Industrial metal clad plug sockets wherever required for canteen electrical appliances.  
 
 
11.0 POINT WIRING  
 
11.1 Point wiring shall commence from the first point control box/local control box for the points connected to the same 
circuit. Point wiring for lights, ceiling and exhaust fans, 6 A sockets, call bells etc. shall be carried out with 1100 V grade PVC 
insulated wires. The point wiring shall be inclusive of conduits of not less than 19 mm size, switches, wiring along with conduit 
accessories such as bends, inspections bends, reducers, pull boxes, junction boxes, switch boxes, fans boxes, covers etc. 
together with wiring up to 1 mtr. long at outlet end connectors point control boxes (enclosure for electrical accessories) switches, 
etc. point wiring shall be provided with earth continuity wires as specified for earthing 3rd pin of sockets, luminaries and fan fixtures. 
Light control shall be either single, twin or multiple points controlled by a switch, as specified.  
 
 
SPECIFICATION FOR POWER AND LIGHTING DISTRIBUTION 
 
GENERAL BOARDS 
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This specification is applicable to 415 Volts, 3 Phase 4 wire A C supply and shall conform to the following Indian Standards [IS] 
(Latest Version) 
 
1.0 TYPE AND CONSTRUCTION 

 
Manufacture and supply of Medium Voltage, ___ Way SPN / TPN / VTPN/ & segment distribution boards with RCCB/ ELCB of 
suitable rating Single/ Double door with IP42 and above rating. The DB should be Phase Segregated and Separated between 
incomer and outgoings , suitable for surface mounting. 
The distribution boards conforming to the specification and features given below. 
 
The main switch and out goings shall have rating as specified in the drawings and schedule. The board shall be designed to have 
adequate cabling space for either top or bottom of both incoming and outgoing cables Earthing sockets should be fitted to the 
casing of D.B. 
 
2.0 MINIATURE CIRCUIT BREAKERS 
 
Miniature circuit breakers shall have a minimum breaking capacity of 9 KA. Circuit breakers shall be equipped with individual 
insulated, braced and protected connectors. The front face of all the breakers shall be flush with each other. The breakers shall 
have “quick break trip free” mechanism with current limiting an overload and short circuit tripping characteristics. The mechanism 
shall be such that the circuit cannot be held closed when a fault occurs or persists. 
 
The contacts shall be silver tungsten or other suitable material to give long contact life. Multiple units shall have an interrupting 
mechanism thereby ensuring complete isolation in the circuit in the event of an overload anyone of the phases. The connectors 
shall be suitably shrouded. 
 
Supplying, fixing and wiring Residual Current Circuit Breaker (RCCB) 240/450V up to 300 mA sensitivity on existing wood/panel 
board. 
 
 
SPECIFICATION FOR LOW TENSION CABLES 
 
1.0 SCOPE 
 
This specification covers the technical requirements of supply, laying testing and commissioning of Heavy duty medium voltage 
cables up to 1100 Volts for power control and lighting application for efficient and trouble free operation. 
 
The cable shall be properly packed for transportation, supply and delivery at site. 
 
2.0 CODE AND STANDARDS 
 
The materials covered by this specification shall unless otherwise stated as designed Constructed, manufactured and tested in 
accordance with latest revisions of the relevant Indian Standards. 
 
 
3.0 RATING 
 
The cable shall be rated for a voltage rating of 1100 Volts. 
 
4.0 SELECTION OF CABLES 
 
Cables should be selected considering the conditions of maximum connected load, ambient temperature, grouping factor, and 
allowance for voltage drops. However it is the responsibility of the contractor to recheck the sizes before cables are procured. He 
should submit the cable departing, voltage drop and length calculation to Architects for approval before procuring cables. 
 
5.0 INSULATION 
 
The conductor is insulated with suitably compounded PVC applied to the conductor by the extrusion. 
 
The PVC compound used for insulation shall have reduced flame propagation properly. This shall also have reuses emission of 
hydrogen-chloride gas fumes etc., when severely overheated. 
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6.0 CORE IDENTIFICATION 
 
The cores of the cables shall be provided with the colour scheme of PVC insulation as per IS for any easy identification. 
 
7.0 ARMOURING 
 
The armouring of multicore cable consists of either GI round steel wires or GI flat strips and in case of single core cable armouring 
shall be of non-magnetic material such as hard drawn aluminium or aluminium alloy wires or strips. 
 
8.0 OUTER SHEATH 
 
The PVC compound used for outer sheath shall be resistant to termites, fungus and rodent attacks and shall also have reduced 
flame propagation properly as specified above. 
 
9.0 LAYING 
 
Cables shall be laid in outdoor trenches wherever called for. The depth of the trenches shall not be less than 75 cms. From the 
Formed Ground level (FGL) which has to be ascertained from the Architects. The width of the trenches shall be allowed between 
the cables. The trenches shall not be less than 45 CMS.A spacing of not less than 15 cms shall be allowed between the cables. 
The trenches shall be cut square with vertical side walls and uniform depth. Suitable shoring and propping may be done to avoid 
caving in of trench walls. The floor of the trench shall be rammed level. Cable unreeling from drums shall be done only with the 
help of cable drum rolling supports. The cables shall be laid in trenches over the rollers places inside in trench. The cable drum 
shall be rolled in the direction of the arrow for rolling. Wherever cables are bent, the minimum bending radius shall not less than 
12 times the diameter of the cable. After the cable is laid and straightened, it shall be covered with 8 CMS. Thick layer of sand. 
Cable shall be taken lifted and placed over this and cushion. The cable shall then be covered with an 8 CMS. cushions, where 
cable is laid in rocky situation. 
 
10.0 JOINTING AND END TERMINATION 
 
Cable jointing shall be done as per the recommendations of the cable manufacturer jointing shall be done by qualified cable 
jointer under strict supervision. Sample crimping of different size cables shall be subjected to contact resistance and heating tests 
in the presence of the Architects. 
 
Each termination shall be carried out using Electroplated Brass single compression glands and copper cable sockets and 
approved jointing materials are to be used Hydraulic crimping tool shall be used for making the end terminations. Cable gland 
shall be bonded to the earth by using suitable copper/GI wire. The cable armouring is to be earthed properly so that the earth 
continuity as maintained. 
 
11.0 TESTING  
 

a. Cables shall be tested at factory as per the regulations of IS:1554 Part-1. The tests shall incorporate routine tests, 
type tests and acceptance tests. Copy of such test certificates shall be furnished to the Owner.  

 
b. Cables shall be tested at site after installation and results shall be submitted to Consultants/Engineers.  

 
c. Insulation resistance between conductors and neutral and conductors and earth.  

 
 
SPECIFICATION FOR LIGHTING FIXTURES 
 
Supplying and Installation of LED batten, LED downlighter as per the BOQ with 2 year standard warranty against any 
manufacturing defect working under standard electrical condition. 
 
 
SPECIFICATION FOR CABLE TRAYS 
 
1.0 SCOPE: 
 
This specification covers the design, supply, fabrication fixing, aligning, and painting of cable trays and other steel frame works 
at site as required. 
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The cable trays shall be designed and fabricated out of various sections such as M.S angles, flats, and channels etc. and got 
approved by Consultants. 
 
Before fabrication the MS sections shall be properly straightened, aligned, cleaned properly to remove rust if any. 
 
All materials used for fabrication of cable of cable trays shall conform to IS 226 and fabrication shall be as per IS:800. 
 
 
After fabrication the cable trays, and accessories shall be free from sharp edges, corners, burrs and unevenness, and a coat of 
cold phosphating chemical shall be applied followed by a coat of red oxide primer. 
 
The cable trays shall be welded to the mounting supports which in turn are either welded to plate inserts or grouted to structural 
members. 
 
Plate inserts for cable tray mounting supports shall be provided by Civil Contractor. 
 
Cable trays shall be either run in cable trenches or run overhead and supported from available structure. 
 
Minimum clearance between the top most tray tier and structural member shall be 300mm. 
 
The type and size of tray to be used shall be as required. 
 
Each continuous length of cable tray shall be earthed at minimum two places. 
 
The cable trays, accessories, covers etc. shall be painted with two coats of red oxide primer followed by two finishing synthetic 
enamel paint of approved shade. Where any cuts or holes are made or welding is done on finished steel work, the same shall be 
sealed against oxidation by red oxide primer followed by finished paint. 
 
SPECIFICATION FOR NETWORKING SYSTEM 
 
Supplying and drawing UTP-CAT 6E LAN cable for Data, Telephone and CCTV. 
Supplying and drawing PVC insulated gas injected physical foam jelly flooded co-axial TV cable. 
 
PREAMBLE TO SCHEDULE OF QUANTITIES 
 
 
1 All items of work mentioned in the Schedule of Quantities shall be read and executed strictly in accordance with the 
description in the Schedule of quantities, equipment schedule/Data Sheet, drawings and standard specification read in 
conjunction with the appropriate IS and Conditions of Contract.  
 
All materials, fixing materials, accessories, hardware, operations, tools, equipment, consumables, civil works wherever involved 
and incidentals required in preparations for the full and entire execution and completion of the work called for in the item and as 
per specifications and drawings completely & include the cost of:  
 
a) Wastage on materials and labour.  
 
b) All taxes, duties, octroi, including works contract tax, VAT, Service Tax, transit  
 
insurance, packing and forwarding charges, loading, transportation, unloading, handling hoisting, to all levels, setting and fixing 
in position, disposal of debris and all other labour necessary in accordance with contract documents, good practice and 
recognized principles. 
 
c) Liabilities, obligations and risks arising out of conditions of contract.  
 
d) Liaison service charges.  
 
3. All requirements of system whether such of them are mentioned in the item or not the specifications and drawings are 
to be read as complimentary to and part of the schedule of quantities and any work called for in one shall be taken as required 
for all.  
 
4. In the event of conflict between the bill of quantities and other documents the most stringent shall apply and 
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interpretation of the Architect shall be final and binding.  
 
5. The installation price of switchboards, metering panels, DB’s or any other items shall include supply and fixing or 
supporting steel structures/MS channels grouting of the same civil works etc., as required.  
 
6. No change in unit rate shall be allowed for any change in quantity or for any other reason whatsoever. 
 
7. Supply of materials shall mean supply of materials at site. The rate for supply shall include all taxes, octroi, and 
insurance, packing and forwarding charges, transportation, unloading at site. 
 
8. The successful contractors shall submit the Schematic diagrams, fabrication drawings with details of all equipment’s 
wiring before commencement of such works. The approval of these drawings will be general and will not absolve to contractor 
of the responsibility of the correctness of these drawings. 
 
9. The tenders must see the site conditions such as type of soil, locations etc., and take all factors into considerations 
while quoting the rates as no extra cost will be allowed on any ground arising out of or relating to the site conditions. 
 
10. Any error in description or in quantity or omission of items from the contract shall not vitiate this contract but shall be 
corrected and deemed to be a variation required by the Architects/Owners.  
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TECHNICAL SPECIATION FOR FIRE 
FIGHTING SYSTEM 

 

1. MATERIALS 

1.0 GENERAL: 

 

All materials shall be of the best-approved quality obtainable and unless otherwise specified they shall confirm to the 
respective Bureau of Indian Standard specifications. 

 
Samples of all materials shall be got approved before placing order and the approved samples shall be deposited with 
the Employer. 

 
In case of non – availability of materials in metric size, the nearest size in FPS units shall be provided with prior approval 
of the Employer / Consultants for which neither extra will be  paid nor any rebate shall be recovered. 

 
If directed / found necessary, materials shall be tested in any testing laboratory selected by the Employer and the 
Contractor shall produce the test results to the Consultant for his scrutiny and approval. The entire charges for original 
as well as repeated tests shall be borne by the Contractor. If required, the Contractor shall arrange to test portion of 
work at his own cost in order to prove the soundness of the same, to the Employer/Consultant or their representatives. 
The work or portion of work if found to be not satisfactory in the opinion of the Employer / Consultant or their 
representatives. Contractor shall pull down and re – do the same at his own cost. All defective materials shall be 
removed from the site immediately as ordered. 

 
It shall be obligatory for the contractor to furnish certificates, if so demanded by the Employer / Consultant from 

manufacturer or the material supplier, that the work has been carried out by using their material and installed / fixed as 
per their recommendations. 

 

A.1.0 FIRE HYDRANT PIPES: 
 

All fire hydrant pipes, sprinkler etc., shall be of GI pipe (`C’ class). 

 

A.1.1 GI Pipes shall be galvanised mild steel hot finished seamless or ERW pipes screwed and socketed tubes confirming 
to the requirement of I.S 1239 – 1982 for medium grade. They shall be of the diameter (Nominal bore) as specified 
in the item specification / as directed by the Consultant nominal bores of the pipes for which they are intended. The 
GI pipes shall be of MAKE as per the list of approved makes only. 

 
The pipes and sockets shall be clearly finished, well galvanised in and out and free from cracks, surface flaws, 
laminations and other defects. All screw threads shall be clean and well cut. The ends shall be cut clean and square 
with the axis of the tube. 

 
All screwed tubes and sockets pipe to up to and including 40mm dia shall have pipe threads confirming to the 
requirements of IS-543 – 1955(or revised) screwed tubes shall have threads while the sockets shall have parallel threads. 

 
Pipe 50mm dia and above shall have welded / flanged joints. All welding shall be done by qualified welder and shall 
shortly confirm to India standard code of procedure for manual metal are welding of mild steel. 

 
The weights of GI pipes for various classes and diameters shall be as reproduced below: Weights in kg per 

meter of common GI pipe of various diameters (plain ends) 

Dia in mm ( Light ) `A’ Class ( Medium) `B’ Class ( Heavy) ` C’ Class 

15 0.952 1.22 1.45 

20 1.410 1.58 1.90 
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25 2.010 2.44 2.97 

32 2.580 3.14 3.84 

40 3.250 3.61 4.43 

50 4.110 5.10 6.17 

65 5.800 6.51 7.90 

 

A.1.2 Pipe fittings: 
 

The fittings shall be of malleable cast iron or galvanised mild steel tubes as called for complying with all the appropriate 
requirements given in para A.1.1 or as specified. The fitting shall be designated by the respective nominal bores of the 
pipes for which they are intended. 

 
The fittings shall have screw threads at the ends and confirming to the requirement of IS-544 
– 1955 (or revised). Female threads or fittings shall be parallel and male threads (except on running nipples and collars 
of unions) shall be tapered. 

 

A.1.3 Cutting, Laying and Jointing: 
 

The pipes and fitting shall be inspected at site before use to ascertain that they confirm to the specifications given in 
para A.1.1 above. The defective pipes shall be rejected. Where the pipes have to be cut or rethread, the ends shall be 
carefully filed out so that no obstruction to born is offered. The ends of the pipes shall then be threaded confirming to 
the requirements of IS: 544 – 1955 with pipe dies and taps carefully in such a manner as will not result in slackness of 
joints when two pipes are screwed together. The taps and dies shall be used only for the straightening screw threads 
which have become bent or damaged and shall not be used for turning of the threads so as to make them slack, as the 
later procedure may not result in a water tight joint. The screw threads of pipes and fittings shall be protected from 
damage until they are fitted. 

 

A.1.4 The pipes shall be cleaned of all foreign matter before being laid. In jointing the pipes, the inside of the socket and 
the screwed end of the pipes shall be oiled and rubbed over with white lead and a few turns of cotton thread spun 
yarn wrapped round the screwed in the socket, tee etc., with the pipe wrench. Care should be taken that all pipes 
and fittings are properly jointed so as to take the joints completely watertight and pipes are kept at all time free from 
dust and dirt during the fixing, the joint shall be removed after screwing. After lying, the open ends of the pipes shall 
be temporally plugged to prevent access of water, soil or any other foreign matter. 

 
Any threads exposed after jointing shall be painted or in the case of underground piping thickly coated with approved 
anticorrosive paint to prevent corrosion. 

 

A.1.5 External Works: 
 

The galvanized iron mild steel pipes and fittings in external work for fire hydrant / yard hydrant piping shall be laid in 
neatly excavated trenches. The widths and depths of the trenches for different diameters of the pipes shall be as given 
in the table below, and shall be deep enough to have a clear cover of atleast 400mm above the top of pipes. 

 

Dia. Of pipe Width of trench Depth of trench 

80mm to 100mm 450cm 60cm 

150mm to 100mm 600cm 75cm 

 
At joints the trench, width shall be widened wherever it is necessary. The work of excavation and refilling shall be done 
true to line and gradient. 

 
The pipes shall be painted with two coats of anticorrosive bitumastic paint of approved 
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quality followed by wrapping with burlap or hessain based bitumen pipe kote of 4mm thickness with overlap of minimum 
25mm. The pipes shall be laid on a layer of 7.5cm sand and filled with excavated earth. The supplies earth shall be 
disposed off as directed. The filling shall be done after testing & rectifying leakages and after final passing of work by 
the Consultant. 

 
When the excavation is done in rock the bottom shall be cut deep enough to permit the pipes to be laid on a sand 
cushion of minimum 7.5cm. in case of bigger diameter pipes where the pressure is very high thrust blocks of cement 
concrete 1:2:4 (1 cement :2 coarse sand: 4graded stone aggregate of 20 nominal size) shall be constructed on all bends 
to transmit the hydraulic thrust without impairing the ground and spreading it over a sufficient area, as directed by the 
engineer – in – charge / Consultants. 

A.1.6 Testing the joints: 
 

After laying and jointing, the pipes and fittings shall be inspected under working conditions of pressure and flow. Any 
joint found leaking shall be redone and all leaking pipes removed and replaced without extra cost to Owner. The pipes 
and fittings after they are laid shall be tested to hydraulic pressure of 15kg/ sq.cm. (100 meter or double the designed 
working pressures whichever is more). The pipes shall be slowly and carefully charged with water allowing all air to 
escape and avoiding all shock or water hammer. The draw off takes and stop cooks shall be then closed and specified 
hydraulic pressure shall be applied gradually. Pressure gauge observations shall be made for atleast 2hrs. The pipes 
and fittings should be tested in section as the work of laying proceeds, keeping the joints exposed for inspection during 
the testing. 

 

A.1.7 Measurements: 
 

The lengths shall be measured in running mater correct to a cm for the finished work, which shall include GI pipes and 
sockets, GI fittings such as bends, tees, elbows, reducers, crosses, plugs, sockets, nipples and nuts, but exclude brass 
or gunmetal taps (cocks), valves, lead connection pipes and shower rose. The length shall be taken along the central 
line of the pipefitting. All pipes and fittings shall be classified according to their diameter of the internal bore. The pipe 
shall be described as including all cuttings and wastage. In case of fittings of unequal bore, the largest bore shall be 
measured. Digging and refilling of trenches shall be measured separately or clubbed with main item as called for in the 
item specification/tender bill of quantities. 

 

A.1.8 Internal work: 
 

The rate of internal fire hydrant piping shall include the cost of labour and material involved in all the operations 
described above except in para A.1.7. The rate shall include the cost of cutting holes in walls and floors making good 
the same including clearing of the debris. Insulation of pipes for hot water supply will be paid separately as extra item. 

 

A.1.9 External work: 
 

The rate of external fire hydrant work shall include the cost of labour and materials involved in all the operations 
described above except in Para A.1.5. This shall exclude excavation of trenches, painting of pipes and refilling all round 
the pipes. 

 

A.1.10 Gun metal Fittings: (General) 
 

The brass or gunmetal fitting shall be heavy quality and approved manufacture and pattern with screwed or flanged 
ends as specified. The fittings shall in all respects comply with the Indian standard specifications No. I.S. 778 – 1984 
(Fourth revision) and I.S. 781 – 1984 (Second revision). The standard size of brass or gunmetal fittings shall be 
designated by the nominal bore of the pipe outlet to which the fittings are attached. A sample of each kind of fittings 
shall be got approved from the Consultants / Employer and all supplies should be made according to the approved 
samples. 

 
All cast fittings shall be sound and free from laps, blowholes and filings. Both internal and external surfaces shall be 
clean, smooth and free from sand etc. Burning, plugging, stopping or patching of the casting shall not be permissible. 
The bodies, bonnets, spindles and other parts shall be truly machined so that when assembled the parts shall axial, 
parallel and cylindrical with surfaces smoothly finished. The area of the water – way of the fittings shall  be less than 
the area of the nominal bore. 

 
The fittings shall be fully examined and cleared of all foreign matters before being fixed. The fittings shall be fitted in 
the line in a workman – like manner. The joints and fittings shall be leak – proof when tested to a pressure of 6kg / sq. 
cm as described in Para above and the defective fittings and joints shall be replaced or redone, without any extra cost. 

 

A.2.0.1 Gun-metal full way valve with wheel: 
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These shall be of the gunmetal fitting with wheel and shall be of gate valve type opening full way and of the size as per 
specification. These shall generally confirm to I.S. 780-1984 (Sixth Revision). 

 

A.2.0.2 Butterfly / Ball Valves: 
 

Valves up to 40 mm dia and below shall be Nickel plated brass body heavy stainless steel ball, lever operated, tested to 
20Kg/sq.cm with female screwed ends. All ball valves shall be of full-bore type and of RB make. 

 
Valves from 50mm up to 150mm dia shall be of cast of iron body butterfly valves lever operated with flange ends. Valves 
shall carry IS certification mark. The valves shall be of INTERVALVE make. 

 
All valves shall be approved by consultants before they are used on work. 

 
All globe and check valves shall have working parts suitable for hot and cold water, as required. Valves shall be tagged 
with permanent label under hand wheel indicating type or duty. 

 

A.2.0.3 Sluice Valves: 
 

The sluice valves are used in a pipeline for controlling or stopping flow of water. They shall be of specified size and 
class and shall be of inside non – raising screw type spindle with either double flange or double sockets ends and cap 
or hand – wheel. 

 
These shall in all respects comply with the Indian Standard specification IS. 778– 1984 for Valves up to and including 
300mm, size and No. BDC (429) p2 for valves above 300mm, size. Calls – I sluice valves are used for maximum working 
pressure of 10kg / cm2, (100 meter head) and class – II sluice valves for 15kg / cm2 (150 meter head). 

 
The body, domes, covers, wedge gate and stuffing box shall be of good quality cast iron, the spindle of bronze the nut 
and valves seats of leaded tin bronze. The bodies, spindles and other parts shall be truly machined with surfaces 
smoothly finished. The area of the  waterway of the fitting shall be not less than the area equal to the nominal bore of 
the pipe. The valve wheel shall be marked with an arrow to show the direction of turn for closing the valves. 

 
The valve shall be fully examined and cleared of all foreign matter before being fixed. The fixing of the valve shall be 
done by means of bolts, nuts, and 3mm rubber insertions or chemically treated compressed fibre board of 1.5mm thick 
minimum thickness and of weight not less than 0.183gm per sq.cm with the flanges of spigot and the socketed tail 
pieces drilled, to the same specification in the case of S & S pipe and with flanges in case of flanged pipes. The tail 
pieces shall conform to IS. 1938 – 1960. These shall be jointed to the pipes line by means of lead caulked joints. 

 

A.2.0.4 Appurtenances: 
 

The other appurtenances of pipeline are mentioned below: 
 

a) Air Release Valves: 
 

These are placed at every summit in the pipeline to permit the escape of air when the main is filled and afterwards, if 
any air carried out in to the mains. These are also placed on long stretches of nearly level main. 

Page 58 of 128



 
 

 

 

b) Scour Valves: 
 

These are placed at the bottom of all depressions for emptying the main of letting out the sediment. 
 

c) Reflux /Non-return Valves: 
 

These are fixed so as to open in the direction of flow but automatically close if the water flows back. They are used to 
diminish the damage done by the escape of water due to a burst or prevent damage to impellers of pumps. 

 

A.3.0 Masonry Valve Chambers: 
 

A.3.1 General: 
 

All masonry valve chambers for sluice valves, etc., shall be built as per supplied drawings / shall be of size 1200 x 
1200 x 1500mm depth with 600x600 mm cast iron manhole cover. 

A.3.2 Excavation: 
 

The excavation for valve chambers shall be done true to dimension and levels as indicated on plans or as directed by 
the Consultants / Site Engineering. 

 

A.3.3 Bed Concrete: 
 

This shall be cement concrete 1:3:6 (1 cement: 3 fine sand: 6 graded stone aggregate 40mm nominal size). 
 

A.3.4 Brick Work: 
 

This shall be in Class B brick (Table Moulded) with crushing strength not less than 35kg / sq.cm, in cement mortar 1:6 
(1 cement: 6 fine sand). Confirming to Relevant IS.codes. 

 

A.3.5 Plastering: 
 

Plastering not less than 12mm thick shall be done in cement mortar 1:3 (1 cement: 3 coarse sand) finished with a 
floating coat of neat cement. 

 

A.3.6 Surface Box: 
 

This shall be of cast iron, well made and free from casting and other defects. All sharp edges shall be removed and 
finished smooth. The shape and dimensions for surface boxes for stopcocks, sluice valves etc., shall be as per 
approved samples. 

 

A.3.7 Measurements: 
 

Masonry chambers shall be enumerated under the relevant items. 

 

A.3.8 Rating: 
 

The rate shall include the cost of materials and labour involvement in all the operations described above, except the 
excavation in soft or decomposed and hard rock. The difference in cost, between ordinary soil and soft or decomposed 
or hard rock as the case may be, shall be paid for separately if the rock is met with. 

 

A.4.0 Thrust Blocks and Anchorage: 
 

At all changes of directions or gradients, thrust blocks made of cement concrete M150 duly 
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designed should be provided around the bends of the pipes made of GI withstand dynamic and static forces likely to 
be developed due to water running the pipes. The thrust blocks shall be made after the joints are tested and found OK. 

 

A.4.1 `Y’ Strainers: 
 

Strainers shall be of approved make, equal `Y’ type of pot strainers, with cast / MS fabricated bodies. Strainers shall 
have bronze screen with 3mm perforations. Screen shall be removable and replaceable without disconnection of the 
main pipes. All strainers shall be provided with equal size isolation valves, so that the strainer may be cleaned without 
draining the system. All `Y’ type strainers wherever specified shall be MS fabricated type only. 

 
All pipe supports shall be mild steel, thoroughly cleaned and given on primary coat of red oxide paint before being 
installed. 

 

A.4.2 Water Flow Switch: 
 

Vane type water flow detectors shall be installed on the sprinkler system piping as  designated on the drawings and / 
or as specified herein. Detectors shall be designed for mounting on either vertical or horizontal piping, but shall not be 
mounted in a fitting or within 300 mm (12 inches) of any fitting that changes the direction of water flow, and shall have 
a sensitivity setting to signal any flow of water that equals or exceeds the discharge from one sprinkler head. Detector 
switch mechanisms shall incorporate an instantly recycling pneumatic retard element with an adjustable range of 0 to 
70 seconds. Switches shall have a minimum rated capacity of 7 amp 220 volt AC 0.25 amp 24 volt DC and shall be 
actuated by a polystyrene vane extending into the water way of the piping. Detector a 15-mm (1/2inch) conduit entrances 
and shall be finished in red baked enamel. 

 

A.4.3 Tamper Switch: 
 

If specified and listed in BOQ, valve supervisory switches shall be on all control valves throughout. Switches shall be 
mounted so to interfere with the normal operation of the valve and shall be adjusted to operate within two revolutions 
of the valve control or when the stem has moved no more than one fifth of the distance from its normal position. The 
switch shall provide a tapped conduit entrance and incorporate the necessary facilities for attachment baked enamel. 
The switch mechanism shall have a minimum rated capacity of 7 amp. 220 volt, 0.25 amp 24 volt DC. The entire installed 
assembly shall be temper proof and arranged to cause a switch operation if the housing cover is removed or if the unit 
is removed from its mounting. 

 

A.5.0 External Stand Post Type Hydrant Assembly: 
 

Stand Post 

 

MS stand post with MS heavy grade pipe for seating the yard hydrant valve 80mm dia x 1800mm long. 
 

A.5.1 Single Headed Hydrant Valve: 
 

Gun metal oblique type hydrant valve of single outlet with necessary hose coupling adapter of 63 mm size, 
instantaneous spring lock arrangement and blank cap conforming to IS 5290. 

 

A.5.2 Hose with coupling: 
 

Controlled percolation / RRI, hose confirming to IS 8423 of 63mm dia. x 15 RMT long shall be provided with suitable fire 
hose delivery coupling of instantaneous spring lock arrangement comprising of male and female half and rubber cap 
washer as per IS 903. 
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A.5.3 Gun Metal Branch Pipe with Nozzle: 
 

Gun metal short branch pipe shall be of shall be of 63 mm dia. female instantaneous inlet, male threaded outlet complete 
with hexagonal nozzle of 19 mm dia heavy quality as per IS 903 shall be provided. 

 

A.5.4 Hose cabinet: 
 

MS hose cabinet to accommodate two nos. of hosepipes with coupling and 1no branch pipe shall be provided for each 
yard hydrant valve. This cabinet shall be glass fronted with hinged door and lock. The cabinet shall be powder coated 
to scarlet red colour. 

 

A.5.5 Fire Brigade Inlet Connection: 
 

Fire brigade connection shall be provided to the reservoir comprising of four instantaneous pattern 63 mm 
dia inlets with four nos. built – in non- return valve including cap with chair and 150 mm dia sluice valve. The manifold 
shall be mounted in a MS cabinet with glass fronted door. 

 

A.6.0 Internal Hydrant Assembly: 
 

A.6.1 Single Headed Hydrant Valve: 
 

Gun metal oblique type hydrant valve of single outlet with necessary hose coupling adapter of 63 mm size 
instantaneous spring lock arrangement and blank cap confirming to IS 5290. 

 

A.6.2 Hose with Coupling: 
 

Controlled percolation / RRL hose confirming to IS 8423 of 63 mm dia x 15 RMT long shall be provided with suitable fire 
hose delivery coupling of instantaneous spring lock arrangement comprising of male and female half and rubber cup 
washer as per IS 903. 

 

A.6.3 Gun metal Branch Pipe with Nozzle: 
 

Gunmetal short branch pipe shall be of 63 mm dia. Female instantaneous inlet, male threaded outlet complete with 
hexagonal nozzle of 19 mm dia. Heavy quality as per IS 903 shall be provided. 

A.6.4 Hose Reel: 
 

Hose reel of swing type with 19 mm dia and 36 RMT long hose and hand-controlled nozzle of 
6.35 mm dia shall be provided on a drum with suitable bracket for fixing on the wall. 

 

A.6.5 Hose Reel Cabinet: 
 

MS hose cabinet of size to suit the location of fire duct shown in drawing for the fire escape hydrant and the hose reel 
assembly and shall be flush with the wall. These cabinets shall be glass fronted with hinged door and lock. The cabinet 
shall be powder coated to scarlet red colour. 

 

A.6.6 Hose and Extinguisher Cabinet: 
 

Where indicated on the plan installs the auxiliary hose stations within a fire hose cabinet. 
 

Recessed Style – box shall be 18 gauge steel with 20 gauge hollow metal door and 16 gauge steel trim – door 
shall be due panel type with finish interior with trim – door shall be due panel type with finish interior with factory prime 
exterior set finished specified Croakers standard 5000 series. 
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A.7.0 Piping Installation: 
 

Tender drawings indicate schematically the size and location of pipes. The Contractor on the award of the work. Shall 
prepare detailed working drawings, showing the cross section, longitudinal sections, details of fittings, locations of 
isolating and control valves, drain and air valves, and all pipe supports. He must view the specific openings in buildings 
and other structures through which pipes are designed to pass. 

 

A.7.1 Above Ground Piping: 
 

All pipes inside and outside the building, laid above the ground shall be properly supported on, or suspended from, 
stands, clamps and hangers as specified and as required. The contractor shall adequately design all the brackets, 
saddles, anchors, clamps and hangers, and be responsible for their section and usage. Approved type of anchor 
fastener shall be used along with standard pipe supports, like HITEC supports. 

 
the pipes shall be duly painted with one coat red oxide primer and two coats of synthetic enamel paint of fire red colour 
as per shade No 536per IS 5. The pipes shall be supported a minimum interval of 3.5 Mts. between adjacent supports. 

 

A.7.2 Vertical risers shall be parallel to walls and column lines and shall be straight and plump. Risers passing from floor 
to floor shall be supported at each floor by clamps or collars attached to pipe and with a 15 mm thick rubber pad or 
any resilient material. Where pipes pass through the terrace floor, suitable flashing shall be provided to prevent 
water leakage. 

 

A.7.3 Pipe sleeves 50mm larger diameter than pipes shall be provided wherever pipes through walls and slabs and annular 
space filled with fibreglass and finished with retainer rings. 

 

A.7.4 All pipe work shall be carried out in a workman like manner causing minimum disturbance to the existing services, 
buildings roads and structure. The entire piping work shall be organized in consolation with other agencies work so 
that laying of pipe supports pipe and pressure testing for each area shall be carried out in one stretch. 

 

A.7.5  Cut outs in the floor slab for installing the various pipes are indicated in the drawings. Modification of these cut-
outs / additional cut-outs if required shall be included in the offer. 

 

A.7.6 The contractor shall make sure that the clamps, brackets, clamps saddles and hangers provided for pipe supports 
are adequate. Piping layout shall take due care for expansion and contraction in pipes and include expansion joints 
where required. 

 

A.7.7 All pipes shall be accuraction cut to the required sizes in accordance with relevant ISI codes and burrs removed 
before laying. Open ends of the piping shall be closed as the pipe is installed to avoid entrance of foreign matter. 
Where reducers are to be made in horizontal runs, eccentric reducers shall be used for the piping to drain freely. In 
other location, concentric reducers may be used. 

 

A.7.8 All welding of pipes shall be carried out by certified welding only. A welding procedure shall be prepared and qualified 
before any welding is done. The welding standard shall be as per AWSD 10.9, level AR- 3. All pipe works of 40 mm 
NB and below shall be of screwed constructions. 

 

A.7.9 Under Ground Piping: 
 

All buried piping shall be duly painted with one coat of bituminous primer and above this one layer of tar felt of 4 mm 
thickness shall be wrapped. Above this a finished wrapping with PipeKote shall be provided. The UG piping is to be laid 
in such a way that TOP level is minimum 1mtr from ground level PCC 1:4:8 anchor supports shall be provided for bends 
and tees wherever change in flow direction occurs. 
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A.7.10 Excavation and Back Filling: 
 

Excavation for UG pipeline shall be done in all type of soil conditions to a minimum of 1mtr below the ground level i.e. 
to the top of pipe elevation. 

 

A.7.11 Testing & Balancing: 
 

All piping shall be tested to hydrostatic test pressure of atleast One and Half time the maximum operating pressure 
but not less than 10kg per sq.cm gage for a period of   not   less than 2 hours. All leaks and defects in joints revealed 
during the testing shall be rectified and got approved at site. 

 

A.7.12  Piping repaired subsequent to the above pressure test shall be re- tested in the same manner till no leaks and 
pressure drops are found. 

 

A.7.13  System may be tested in sections and such sections shall be securely capped then retested for entire system. 
 

A.7.14  The contractor shall give sufficient notice to all other agencies at site of his intention to test a section or 
sections of piping and all testing shall be witnessed and recorded by owner’s site representative. 

 

A.7.15 Measurements for piping: 
 

Unless otherwise specified measurements for piping for the project shall be on the basis of centreline measurements 
described herewith. 

 

A.7.16 Piping: 
 

Shall be measured in units of length along the center line of installed pipes including all pip fittings, flanges (with 
gaskets and nuts and bolts for jointing) unions, bends, elbows, tees, concentric and / or eccentric reducers, inspection 
pieces, expansion loops etc., the above accessories shall be measured as a part of piping length along the center line 
of installed pipes and no special rates for these accessories shall be permitted. 

 
The quoted unit rates for centre line linear measurements piping shall include all wastage allowance, pipe supports 

including hangers, MS channel, wooden haunches, nuts and check nuts, vibration isolator suspension where specified 
or required and any other item required to complete the piping installation as per the specification. None of these items 
will be separately measure NOR paid for. 

 
However, all valves (gate / globe / check / balancing / butterfly / ball etc.,) strainers, orifice plates, thermometers, 

pressure gages shall be separately measured and paid as per their individual unit rates. 
 

B.1.0 Equipment, material and workmanship: 

 

a) Determine that each piece of equipment meets that detailed requirements of the contract documents and that it is 
suitable for the installation shown. Notify the Architect of any shortcomings found during the tendering period. Each 
piece of equipment furnished shall meet all detailed requirements will not be acceptable, even though specified by 
name along with other manufacturers. 

 

b) Where two or more units of same class of equipment are furnished use products of the same manufacture, 
component parts of entire system need not product of the same manufacturer, but confirm to I.S.I standard. 
Furnished all materials and equipment, new and free from defects and of size, make type and quality here in 
specified or approved by the Employer / 
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Architects. All shall be installed in a neat and workmanlike manner. 

 

B.2.1 Mode of measurement: 
 

B.2.2 All drainpipes shall be measured in linear lengths along the centreline of drainage line laid. Deductions shall be 
made for chambers and fitting lengths, etc. The rate shall include all works as specified in the respective items. 

 

B.2.3 Stoneware or cast iron gully, traps, bends and junctions, sewer traps etc. shall be measured in numbers as in above. 
 

B.2.4 All GI pipes for fire hydrant shall be measured in linear lengths along the centre line completed including the fittings 
like collars, elbows, tees, hex nipples etc. the rate shall include cutting, threading, jointing, pressure testing etc. 
complete as specified in the respective items. 

 

B.2.5 Same rate shall be applicable for pipes of same size and materials laid in building at any level or floor. 
 

B.2.6 The rock cutting shall be measured in cu. m of the stacks of excavated rock. The deductions for voids being 50%of 
the stack measurement. Only the rock which is removed by chiselling or blasting etc., shall be measured for this 
item of work. Boulders shall not be considered as  a rock. The excavated rock will be the owner’s property. 

 
C.0 MISCELLANEOUS WORKS: 

 

C.1.0 HANGERS & SUPPORTS: 
 

C.1.1 General: 
 

Provide proper solid angle iron / channel section, supports for all pipe runs in the vertical ducts and run horizontally 
suspended from the slab, complete with clamps. Wherever insulation comes, to provide wooden guide to support pipe 
on the angle iron hangers / supports. For attachment in concrete, use `Dash’ fasteners or Anchor plug type inserts or 
equivalent. Provide hangers within 900mm of all changes in direction of mains. A minimum of three hangers per 
expansion bends wherever shown in drawing. Provide all additional structural steel angles, channels or other members 
not specifically shown but are required for proper support. 

 
Where necessary additional hangers to be provided to arrest water hammers of hydraulic resonance with proper rubber 
padding. 

 
Space hangers as noted below, except on all soil pipes, which shall have a hanger of multiple fittings. Sufficient hangers 
shall be provided to maintain proper slope without sagging. In case of angle suspended line, the following is suggested. 

a) 

Pipe Sizes Hanger Rod Dia. 

20 through 50mm 
65 through 125mm 

150 and over 

10mm 

12mm 

15mm 
b) 

Pipe Sizes Spacing of Supports 

12 to 20mm 1.5m apart 

25 to 40mm 2 m apart 

50 above 2 m apart or as per IS. 
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Provide floor stands, brackets or masonry piers etc. for all lines running under the floor or near walls for those lines 
can be properly supported or suspended from the walls or floors. Pipelines near concrete or masonry walls shall be 
supported by hangers carried from wall brackets. Hanging of any pipe from another is prohibited. 

 

C.2.0 Cutting, Patching, Repairing & Making good: 
 

C.2.1 Cutting, patching and repairing required for the proper installation and completion of the work specified in each 
division, including chasing, plastering, masonry work, concrete work, etc. and making good shall be carried out by 
the contractor wherever required. Holes which are cut oversize shall be refilled, so that a tight fit is obtained around 
the pipe or passing through. Any damages to water proofed location should not be patched up, without rectification 
by the water proofing agency (specialist contractor) to ensure his guarantee. Repair of waterproofing shall be born 
by the sanitary contractor if the damage is done by sanitary contractor. 

 

C.3.0 Equipment Protection: 
 

C.3.1 Keep all pipe and conduit openings closed by means of plugs or caps to prevent the entrance of foreign matter. 
Protect all piping, conduit, fixtures, equipment or apparatus. Any such work shall be restored to its original condition 
or replaced at no expense to the owner. 

 

C.3.2 Accessibility: 
 

The installation of valves, thermometers, cleanout fittings and other indicating equipment or specialties requiring 
frequent reading, adjustment, shall be conveniently and accessibly located with reference to the finished buildings. 
Thermometers and gauges shall be installed so as to be easily read from the floor. For floor cleanouts minimum distance 
of 600mm shall be available from any wall. 

 

D.1.0 Cleaning, operation & Tests: 
 

D.1.1 Fire hydrant equipment piping etc. shall be free of stampings, making (except those required by codes) iron cutting 
and other foreign materials. 

 

D.1.2 Fire hydrant and sprinkler piping shall be cleaned thoroughly, filled and flushed with water. 
 

D.1.3 The entire mechanical apparatus shall operate at full capacity without objectionable noise or vibrations. 
 

D.1.4 Test all fire hydrant systems in the presence of the site engineer / supervisor and the Consultant as herein specified. 
Provided all equipment, materials and labour necessary for inspection and tests. After repairs are made, repeat test 
until units / a system is found satisfactory, to the above authorities. Carry out tests prior to concealing, insulating or 
back filling over any piping. No exceptions will be made. 

 
D.2.1 Water Test: 

 

Test entire system or sections of system by closing all openings except the highest opening and filling system with 
water to the point of overflow. If the system is tested in sections, plug each opening except the highest opening of the 
section filled with water. Keep the water in system or in portion under test for atleast 2 hours before inspection starts 
with test pressure 
/ head lasting for two hours. The system must be tight at all joints. 

 

D.3.0 All hydrant Piping: 
 

Hydro – static test 15 kg / cm 2 or twice the working pressure which ever is higher. With
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drop in pressure as required. 

All tests on below ground lines shall be continued to backfill on such a line are completed to disclose any damages caused by back filling. All 
system shall bee tested in section as required to expedite the work of other trades and meet construction schedules and final test on 

completion. 

 

D.3.1 On completion of the works, the following tests shall be performed to the satisfaction of the consultants / client representative 
before issue of virtual completion certificate, if so required. 

 

a) Hydraulic Test 
 

b) Pump rating and output 
 

The contractor shall arrange for similar tests during the progress of works to ensure that there are no defects in materials / 
workmanship in portions of work to be concealed or embedded under the floor or walls in ceiling and get this approved by the 
consultants. The under floor pipe works shall not be closed without the approval of consultant. 

FIRE HYDRANT PUMPS 

 

E.0 Automatic Fire pumps & Controllers: 

 

a) Complete Fire pump System, including pump motor auxiliary components, controllers and interconnecting power and control 
wiring. 

 

b) For rating model No. Total dynamic head and electrical characteristics of pumps refer to schedule in drawings and BOQ. 
 

c) Motor: shall be of suitable rating as specified and shall be TEFC squirrel cage induction type with class B insulation. 
 

d) The pump shall also deliver not less than 150% of rated capacity at a pressure less than 65% rated head. The shut – off 
pressure should not exceed 120% of the rated pressure. 

e) The following accessories shall be included with the pump unit: Eccentric Suction 

Reducer 

Discharge Tee 

Test header with valves and caps Casing Relief Valve 

Overflow Cone 

Suction and discharge gauges Coupling guard 

Vibration Isolator 

 

f) Pump and driver shall be mounted on a common base plate of either cast lorn or fabricated steel and direct connected through 
a flexible coupling. The pump shall have Bronze impellers mounted on to SS shafts. 

 

g) Provide name and capacity plate with pump. 
 

h) Prior to shipment, the pump and motor for this project shall be thoroughly shop tested as a complete unit by the pump 
manufacturer. This shall include a hydrostatic test to twice the working pressure, but in no case too less than 1724 KPA (250 
psig). A certified characteristic curve showing the pump performance based upon the results of the shop test shall be furnished 
to the purchaser. The test data shall include a plot of motor speed Vs pump capacity over the entire range from shut – off to 
beyond 150% of design capacity. 

 

E.1.0 JOCKEY PUMP: 
 

a) Pumps shall be horizontal centrifugal end section top discharge type having bronze impellers, which are pinned for positive 
driving to stainless steel impeller shafts. 

 

b) For pump rating total dynamic head and electrical characteristics refer to schedule on drawings 
 

c) Pump shall contain close grained cast iron diffusers and equipped with and equipped with bronze casing rings. Sleeve – type 
base bearings shall be bronze. 

 

d) Pump base and motor adapter shall be cast iron with complete mechanical shift seals and standard TEFC / SPDP proof 
motors drip canopies. 

 

E.1.1 DIESEL ENGINE DRIVEN PUMP SET: 
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As stand – by for the main electric motor driven pump set a diesel engine pump set shall be provided. The pump construction and 
duty conditions shall be similar to the electric motor driven pump sets. 

 
The engine shall be multi cylinder radiator water-cooled diesel engine directly coupled to the pump. The capacity of the engine 
shall be atleast 20% greater than HP required to drive the pump at its duty point. The engine shall be complete with following 
accessories. 

 

a) Fly Wheel. 
 

b) Direct coupling for pump and coupling guard, radiator with fan, water pumps drive arrangement and guard. 
 

c) Air Cleaner 
 

d) Corrosion resistor 
 

e) Fuel service tank (8hour) level gauge, supports, fuel oil filter with GI pipe work and valves from tank to engine. 
 

f) Lube oil pump and filter 
 

g) Electrical staring battery 2 x 12V 
 

h) Residential Exhaust silencer with insulated exhaust piping. 
 

i) Instrumentation panel complete with Lube oil pressure, temperature gauges, water temperature, pressure gauges, tachometer, 
hour meter and starter switch with key for manual operation. 

 

j) Safety controls consisting of low lube oil pressure, high cooling water and lube oil temperature and over speed. 
 

k) Anti-vibration mounting 
 

l) Battery charger with float and booster charger. 
 

E.1.2 Control Panels: 
 

A combined control for automatic/manual operation of fire pump sets shall be provided. The functional requirement of control 
panel shall be as follows: 

 

a. When the water pressure in the system fall 0.35Kg/sq.cm below normal system pressure, the jockey pump shall start 
automatically when set to auto status and shut down when the system pressure reaches set value. 

 

b. When the water pressure in the system falls 0.35 kg / sq.cm below the normal system pressure (due to opening of hydrant / 
test valves etc.,) the main electric pump shall start automatically when set to auto status and shut down when system pressure 
reaches set value. The pressure setting shall be adjustable. 

 

c. If within a preset period the electric pump has not started pumping water or electric fire pump fails during operation the electric 
pump shall be locked out and start up of diesel pump shall be initiated. An audiovisual alarm shall be given indicating failure of 
main pump operation. 

 

d. If with in a preset period the stand by pump also to start pumping water the stand by pump shall be given a control panel. 
 

e. The control panel shall have been manual / auto operation selector switches. During manual operation individual pumps shall 
be manually operated through relevant push buttons. 

 

f. Returning the locked out pumps to normal operation shall be feasible by manual rest of locked out units by operation of 
appropriate push buttons. 

g. When main fire pump is in operation an audible tone shall be provided to indicate healthiness of the system. This tone will be 
shut down along with main fire pump shut down. 

 

h. Alarm for failure / lock out of the pump shall be distinct from the healthy alarm. Failure alarm shall be loud and can be silenced 
on acceptance. 

 

i) The control panel shall have visual announciator for running of jockey & fire pumps, power failure and mains on. 
 

j) The control system shall be designed for 24 VDC supply and shall be complete with battery charger unit with boost / flot charge 
facility with voltmeter capable of charging 2 sets of batteries at a time. 
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E.1.3 POWER PANEL: 
 

Incomer : 250 A TP&N Fuse Switch Units with HRC Fuses. 

Bus bar : 250 A TP&N Aluminium bus bar 

Outgoing : a) 200 A TP&N fuse switch unit with HRC fuses and star & Delta starter 
suitable for main pump motor. 

b) 63 A TP&N fuse switch units with HRC fuse and star & delta starter 
suitable for jockey pump motor. 

c) 16 A TP&N fuse switch units with HRC fuses for battery charger and 
control panel. 

d) Indication Lamps and Ammeter with CTs for Fire pump motors. 

 
The panel shall be totally enclosed free standing floor mounted cubicle type fabricated out of sheet of 2 mm / 1.6 mm. The 
construction shall be compartmentalized sectionalised suitable for front operation with all connections accessible from the front. 
Removable gland plates shall be provided at top / bottom as required. The bus bars shall be electrolytic grade aluminium (grade 
E91E of IS: 5082) with current density not exceeding 130 Amps / sq.cm. The bus bars shall be covered with PVC sleeves and 
supported by non hygroscope insulated supported such as DMC and shall be capable of withstanding 50 KARMS symmetrical 
current for 1sec. GI earth bus of 25 mm x 5 mm shall be run along entire be run along entire length of board with 2 earth terminals. 
The entire panel shall be given a primer coat of red lead  after degreasing and phosphating and 2 coats of final paint of approved 
shade. Suitable engraved panels shall be fixed at the panel for all switches, instruments, push button, indicating lamps etc., 

 

E.1.4 SUBMITTALS: 
 

1. Pump factory test data. 
 

2. Shop drawings for the sprinkler system showing the location of the sprinkler pipe layout location of landing valves and hose 
reel assemblies, etc., shall be submitted and approval sought for from the consultants before start of work. Care should be 
taken to co- ordinate with other services like lighting etc., so that there shall be no mutual hindrances. 

 

3. Upon completion of the installation as – built drawings for the entire system shall be prepared and submitted along with 4 sets 
of operating manuals for the systems. 

 

E.1.5 PARTICULAR SPECIFICATION: 
 

Fire Pumps: 
 

ITEM MAIN PUMP DIESEL PUMP JOCKEY PUMP 

Water flow rate 2280 2280 180 LPM 

 

LPM    

Total Head in mtr 70 70 70 

Pump speed RPM 2900 1500 / 1800 2900 

 
Pump type 

Centrifugal End 

suction top 

discharge. 

Centrifugal End 

suction top 

discharge. 

Centrifugal End 

suction top 

discharge. 
Pump Drive Electric motor Diesel engine Electric motor 

Type of Coupling Direct Direct Direct 

Pump casing material 
Cast Iron Cast Iron Cast Iron 

Impeller Bronze Bronze Bronze 

Shaft Stainless Steel Stainless Steel Stainless Steel 

Shaft Seal Mechanical Mechanical Mechanical 

Type of Starting Star Delta Battery start DOL 

Location Basement Floor Basement Floor Basement Floor 

 

FIRE EXTINGUISHERS 

 

HAND APPLIANCES (FIRE EXTINGUISHERS). 

 

Fully charged and tested ISI marked fire extinguishers of various types as required shall be installed in readily accessible locations 
with brackets fixed to wall by suitable anchor fasteners. 
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Each appliance shall be provided with an inspection card indicating the date of inspection, testing, change of charge and 
other relevant data. 

 
All appliances shall be fixed in a true workman like manner, truly vertical and at correct locations. 

 
Fire extinguishers shall be installed as per Indian standard ‘code of practice for selection, installation and maintenance of portable 

first aid appliances’ IS-2190-1962. 

FIRE ALARM SYSTEM 

 

 The fire alarm system shall conform to relevant Indian Standards in respect to design and Installation and give audio 
/visual alarm signals triggered by Manual PB stations located suitably in an area to be monitored for fire. The system shall 
give pin point location of fire with warning system Zone wise as well as warning for any fault within the system. 

 The operating voltage system shall be 230 V AC/ 24 V DC with sealed lead acid battery backup and battery charger/ DC 
distribution board operating on 230 V AC+/- 10%. 

 The system shall be capable to supervise all conditions with distinctive audio tones operated for system fault warning and 
fire alert conditions. All Audio alarms shall have except push button for cancellation of audible alarm reset future to ensure 
that no alarm warning is switched off inadvertently. 

 
Following features shall be incorporated system fault warning Fire Alert and Annunciation. System Fault  warning /Fire Alert 

 Open Circuit in detector wiring 

 Short circuit in detector wiring 

 Normal conditions 

 Fire Conditions 

 AC Main Failure 

 DC Supply Failure 

 Battery low Alarm 
 

 
 

ANNUNCIATION 

 

 ‘Flash ‘ on Fault 

 ‘ Steady’ On Accept 

 ‘OFF’ on reset after fault clearance 

 ‘Flash’, If reset with fault persisting 

 ‘Steady After accept even if fault cleared in the interim 

 ‘flash’ Even if Fault disappears before accepting 

Lamp test Push button shall be provided for testing the healthiness of all lamps. 

 

The System shall be capable to switch – Off air conditioning or P & V System operating in the affected area in case of Fire. 
 
HOOTERS 

 

 Dual tone hooters shall be electronic type and shall give discontinuous / intermittent audible alarm automatically. 

 The sound level shall be 90 dB and above 
 

MANUAL PUSH POINTS. 

 

 Minimum one manual push point shall be installed for each Zone in the manned area forming integral part of the Fire Detection 
System. 

 Manual push point shall be wall mounting break glass type units, completely encase in whether proof 16 SWG housing with 
hinged front cover with glass front window and housing push button. 

 The Front glass shall have words in bold letters “ INCASE OF FIRE BREAK GLASS” a hammer with chain attached to the 
main housing shall be provided. 

 The push button housed inside shall be Red Mushroom head, normal in pressed condition and actuating when released by 
breaking glass in front of housing. 

 It shall have two sets of “NO” or “NC” potential free contacts suitable for 30 V DC, 3 Amps. The contact shall be wired up to 
terminal strip inside. 

 The housing shall accommodate minimum two cables and suitable glanding / Conduit coupling 
arrangement shall be provided. 

 The metal housing shall be treated with one coat Iron Oxide before applying two coats of Fire Red enamel paint. 
 

 MAIN CONTROL PANEL 
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 Main control panel shall conform to provisions of IS 2189. The panel shall be totally enclosed in dust and vermin proof type. 
Conforming to IP: 54 and of 16 SWG dust inhibited sheet with oven baked finish. The panel shall be completely solid state 
design. Microprocessor based panel also to be offered. 

 Main control panel shall be designed and installed so as to prevent ingress of sut and moisture and in inaccessible to un 
authorized persons. The main control shall be clearly labeled to indicate mode of operation and their function. 

 The panel shall have solid state circuits with restricted use of relays and shall have the following facilities. 

 A pair of red LED to indicate origin of faults and milk white jeweled lamp with Floor Numbers 

/ Building /Area on it. 

 Distinct audible sounds for Fire and Fault Alarms. 
 

 Audible signal Acknowledge/ silence button and LED lamp to indicate its operation. 

 Voltmeter shall be provided 

 ‘System on’ ‘Standby on’ test Key operation indication shall be provided. 

 ‘System off Switch, Its indication and floor isolation switches shall be provided. When the isolation switch it’s operated, fault 
signal must come on the respective floor indicators. 

 Failure of any indicator circuit shall not prevent the Fire Alarm from Sounding nor should acknowledgement / Silencing of Alarm 
from one floor prevent another alarm system from other Zone on the same floor, or any other floor. 

 Test Facility to check Fire Alarm Circuit, Indicators shall be provided. 
 

Fault warning in the Following events 
 

 Failure or disconnection of normal supply 

 Failure or disconnection of standby supply 

 Failure or Disconnection of Battery Charging equipment 

 Earth Faults 

 Any Fault on floor 

 Any Fault on floor as detailed earlier for system failure warning 

 The main Control shall work on 230 V normal supply. A standby power shall be immediately available in the event of failure 
of normal supply and shall be automatically connected as to maintain the Equipment in condition such that Fire Alarm 
originating from the operation of Fire Detector in separate Zone can be Subsequently given. The standby battery of storage 
type shall be of such type that when charged by associated battery charging equipment for a period of 24 hours shall have 
enough power supply to cope up with the additional load regulating in a an alarm originating from two separate Zone for 
one hour. If Utilized send Emergency evacuation Alarm, It shall supply power for at least ten minutes. The batteries shall 
be lead acid sealed type with required all rating. 

 Suitable arrangements shall be incorporated to prevent batteries from discharging through the battery equipment in the 
event of its breakdown or a failure in the supply. 

 

CONDUITS 

 These shall be 16 SWG M.S welded conduit and perfectly circular tubing and capable of being cleaned and with tight fitting 
joints. 

 

 All conduits shall be laid either on surface or in recess as required and as approved by consultants/ Purchaser and shall be 
protected from rust by one coat iron oxide and two coats of enamel paint. 

 
ELECTRIC CABLES 

 

 The wiring for the fire detection and alarm system shall be Fire retardant & HR PVC insulated copper conductor having 
minimum 1.5 Sqm cross sectional area. Conductor size for DC power shall not be less than 2.5 Sqmm copper. 

 The wiring for power supply to panel and between panels shall be PVC, HR aluminum conductor power cables of 
1100 volts grade conforming to IS 1553. 

 All the Cables and wire shall be tagged for proper identification 

 The multi-core cables should not be shared for other low voltage or High voltage circuits. 

 All clamping of cables, detectors or any fixing of equipment shall be done with the use of anchor fasteners. Chipping of 
ceiling, floors, columns etc., shall not be permitted. 

 

GUARANTEE AND MAINTENANCE: 

 

A warranty for all equipments, materials and accessories supplied shall be submitted against manufacturing defects or under capacity 
fraction for a period of 12 months from handing over. During this guarantee period any defective items shall be repaired / replaced 
without any additional cost and with out any considerable delay. 

 

Page 70 of 128



 

 

 

 

 

TECHNICAL SPECIFICATIONS OF ACMV SERVICES 
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SCOPE OF WORK 

The ACMV services for the project will comprise of the following: 

 
 Air-conditioning System for dining 

 
 Mechanical ventilation, exhaust system for kitchen 

 
 Exhaust system for toilets & garbage room 

 

 
BASIS OF DESIGN 

In the design of the system the following standards have been adopted. 

 

Codes and Standards 

 

ASHRAE STANDARDS 
ISHRAE Outdoor design data 

 

Design Data 

 

Location – Mysuru 
Altitude – 767 M Latitude 

- 12.2 Deg N 
Peak Summer Month - April 

Outside design conditions 

Summer Monsoon Winter 

38.0 0 C DBT 29.4 0 C DBT 18.9 0 C DBT 

25.6 0 C WBT 25.0 0 C WBT 15.6 0 C 
WBT 

 

Air Conditioning 

 

The design conditions considered for air conditioning are as follows – 

 

 
SL. 
No. 

Description Value
s 

Unit 

1 Dining 23 +/- 1 Deg C 

2 Relative Humidity Not to exceed 60 % 

3 Lighting 0.6 W / Sqft 

4 Fresh Air – Dining 
As per ASHRAE Standards 
(7.5 
cfm / person + 0.18 cfm / sq ft) 

Cfm 

5 Type of Glass DGU - 

6 U Value of Glass 0.61 
BTU/Hr.sf 
t.F 

7 
Shading Coefficient 
of Glass 

0.56 - 
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The cooling load for air conditioning is as follows – 

 

 

Basis of Design 
EXECUTIVE 

DINING 
INDOOR 
DINING 

TOTAL 

FLOOR GF GF  

ZONE 1 2  

    

Air conditioned area - Sft 216 2297 2514 

True ceiling Height - ft 12 12  

    

Ambient Conditions    

Dry Bulb – Deg F/C 100 / 
37.7 

100 / 37.7  

Wet Bulb – Deg F/C 78 / 25.5 78 / 25.5  

    

Inside conditions    

Temperature - Deg F/C 73 / 23 73 / 23  

Humidity - % RH Not to exceed 60%  

    

Internal Loads    

Number of occupants 12 102 114 

Fresh air quantity - cfm 73 1179 1251 

Lights - watts 173 1838 2011 

Number of computers 6  6 

Other Equipment Loads (Kw) 0.25 2.00 2 

    

TR 1.61 15.03 16.64 

De-humidified Cfm 620 4403 5024 

 
 

The total cooling demand for the dining works out to 16.64 TR / 5024 cfm. This demand shall be met by 4-way 

chilled water based cassette units as suggested by the clients (BNPM). The chilled water pipes from utility 

block adjacent to the canteen shall be routed to these cassette units. It is assumed that the inlet chilled water 

will be at 7 to 8 Deg.C. 

Point has to be noted that these cassette units are not provided with fresh air as these units have a 

negligible capacity to handle fresh air load. 

 
 

Mechanical Ventilation & Exhaust 

 
The ventilation and exhaust system has been designed based on the data shared by kitchen vendor. 

 
We have selected floor mounted type exhaust fan & fresh air fan located either sides of the canteen. The 

fresh air is ducted into the canteen & the exhaust air from kitchen hoods & other areas shall be ducted to 

the exhaust fan via dry scrubber to burn out the oil particles. 

Toilet exhaust system has been designed for 15ACH as per NBC 2016. Propeller 

fan has been selected for garbage room exhaust 
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EQUIPMENT SPECIFICATION 
 

 

CASSETTE UNITS 

 

 

1.0 TYPE 
 

The cassette unit shall be of the factory assembled, tested and complete with Centrifugal Fan, chilled 
water cooling coil, Filter in GI housing suitable for Horizontal or Vertical Installation as specified in 

Drawing / Equipment schedule. 

 

2.0 CABINETS 
 

The housing shall be fabricated out of 20 gauge G.S.Sheet. The Unit shall be fabricated from high 
quality Galvanized sheet with a neat finish. The unit shall be of light construction and easy to 

access all interior component such as Fan, Coil and filter. The housing, if needed, shall be doubled 
skin in case of special application and the same shall be specified in the BOQ. 

 

3.0 COILS 
 

Coil shall be constructed of Aluminium fins mechanically bonded to copper tubes. The minimum fin 
thickness shall be 0.008” and tubes dia shall be not less than 12 mm O.D. and the minimum wall 

thickness shall be 25G. Provide air vent and drain plug in the coil. Coil shall be tested at 17 bar while 
submerged in water. 

 
The Coil fixing arrangement shall be designed such a way that water connection end can be easily 

interchanged from Left to Right Hand or vice versa at site. 
 

The coil Header should be fitted with air-vent valve with grab screw having its outlet properly 
extended to the drain pan by means of flexible hose. 

 
4.0 DRAIN PAN 

Drain Pan shall be provided under the cooling coil, supply and return lines, and control valves. The 
pan shall be of sufficient size to catch all drippage of condensation from any part of the unit. The 
drain pan shall be fabricated by 1.25mm thick stainless steel sheet and shall be insulated with not 

less than 12 mm thick polyurethane sheet / closed cell Nitrile rubber effectively to prevent 
condensation from the pan. 

5.0 MOTORS AND FAN 
 

The Fans shall be of light construction Aluminium bladed forward curved having drum type rotors to 
minimize the noise level. The entire Fan assembly with its direct driven motor shall be statically and 
dynamically balanced to eliminate the vibration. The Motor shall be of the split capacitor type and 

shall have sufficient torque to start on low speed. The motor shall be PSC type motor and have built-
in thermal over load protection. Motor shall be suitable for 240V/1Ph/50Hz Power supply. The fan 

assembly shall be fitted with the unit in such a way that single service personnel can easily remove 
the same from installed position. 
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6.0 VALVES / FLEXIBLE PIPES / SWITCH & THERMOSTAT 

The coil shall be complete with 1 ball valve with strainer, 1 ball valve without strainer and 2-way 
motorised valve with dynamic balancing Valve or as specified in BOQ. The control valve shall be 

actuated by unit Thermostat shall be complete with digital thermostat with temperature display, 3-
speed Fan switch with on/off including GI mounting junction box. 

 
The valve package shall be connected with Pipes and unit by means of Flexible connector with brass 

flare fittings for quick and easy dismantling. 
 

The entire valve package shall be located over the extended unit drain pan. 

 
7.0 FAN SPEED CONTROL / ROOM THERMOSTAT ASSEMBLY 

 
The unit shall be complete with fan speed control switch (either high – medium – low - off). The 
digital type room thermostat / 3speed switch will be mounted on a concealed standard 80 x 80 

mm G.I. terminal box. 
 

The Switch & Control assembly shall be either stand alone or communicable type as mentioned under 
BOQ / BMS specification. 

 
The location of the thermostat in each room shall be as shown in the drawing and duly approved 

by the site Engineer. 

 

8.0 TEMPERATURE CONTROLLER / MODULATING VALVE 
 

The unit may have temperature controller by way of a 2 way modulating valve operated by a 
temperature controller communicable with BMS or as specified in BOQ. 

 
9.0 FILTER SECTION 

 
The units shall be fitted with washable Pre-filters (80% efficiency down to 15 microns), 12mm thick 

having all Aluminium construction. 

10.0 NOISE LEVEL 
 

The Noise Level of the Fan Coil Unit must be within 40db at 1.5mt. Special care should be taken to reduce 
the Fan noise level to minimum by acoustically treating the supply air duct. 
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FANS FOR VENTILATION 
 

 

1.0 AXIAL FLOW FANS (DIRECT DRIVE) 
 

Fans shall be licensed to bear the AMCA air and sound certified ratings seal. the test standard 
used shall be ANSI/AMCA 210-85, ANSI/ASHRAE standard 51-1985 “laboratory method of testing 

fans for rating and AMCA 300 “reverberant room method for sound testing of fans. 
 

Fans shall be oven-baked with polyester coating for minimum thickness of 60 microns or hot-
dipped galvanized. To achieve the minimum and equal clearance between the blade tips and casing, 
tube casing shall maintain its roundness by means of using one piece of sheet metal with 90 edge 

flanging up. 
 

Fan motor base support shall be properly secured (locked and sealed) to the fan housing and be of 
adjustable type to have precise control of motor shaft central position as well as running clearance 

between blade tips and casing. Motor (KW/HP) shall be able to be changed or upgraded at site 
without changing fan housing or ducting construction. 

 
Fans supplied shall be complete with factory fabricated mounting bracket (ceiling or foot mounted) and 

suction/discharge matching flanges as accessories. 
 

All hubs shall be cast Aluminum alloy (Grade LM2) unless for Smoke Extractor Fans where high 
temperature (250C/2Hrs) air is expected then Aluminum alloy or steel fan impeller blades are 

required. Otherwise impeller blade material with Polypropylene (PP), Glass-reinforced 
Polypropylene (PPG) and Glass-reinforced Polyamid (PAG), to provide self-balancing, anti-static, 

anti-sparking characteristic is preferable. 
 

Running clearance between blade tips and casing shall not exceed 1% of the impeller diameter, and 
2% for smoke spill high temperature fan where mechanical expansion coefficient is different from 

normal ambient temperature. Fan manufacturer shall provide the fan assembled with the dame 
clearance between blade tips and casing of the tested prototype. Note that the air performance and 

pressure loss are greatly affected by this clearance. 
 

Impellers shall be secured to the drive shaft by a key and keyway. Axial location shall be provided 
by a collar or shoulder on the drive shaft together with a retaining washer and screw fitted into a 
tapped hole at the end of the shaft and locked in position. Blades shall be secured in place to the 

angle setting by setscrews, locking nuts or setting pins. 
 

Fan motor shall be totally enclosed and external terminal box of at least IP55 shall be provided. Motor 
Efficiency shall be minimum confirming specification as described in ECBC -2007 

 
Fans shall not exceed 1500 RPM. 

 
All fans after assembly shall be dynamically trim-balanced to ISO1940 and AMCA 204/3 

- G2.5 quality grade. A computer printout with vibration spectrum analysis shall be attached 
to the fans. 
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2.0 SMOKE EXTRACTION FAN 
 

Smoke and heat exhaust fans are required to be in compliance with the requirements of Class B 
performance, as defined in clause 9 of BS 7346:Part 2:1990. This requires the fan to be subjected to 

a rated temperature of 250C for a rated duration of 120 minutes 
 

The fan is required to satisfy the performance criteria specified in BS 7346: Part 2:1990 relating to 
structural performance, electrical performance and aerodynamic performance throughout the rated 
duration 

 
The testing certificate or test report shall be issued by authorized test labs duly approved by 

statutory body of the country of origin or common body like ASHRAE / ARI /AMCA. 
 

For two-stage counter-rotating Smoke Spill Fan for high-pressure application, each impeller 
shall be driven by a separate motor within a separate casing. 

 
3.0 BELT DRIVEN FANS 

 
Fan impellers shall be driven by V-belts with the pulley keyed to the shaft and retained by taper-
bushes. 

 
Motor mounting plate shall be supported using four threaded rods for belt tensioning. Belt tunnel 
shall be sealed from the air stream and belt guards with proper ventilation should be provided. 

 
4.0 CENTRIFUGAL FANS 

 
Fans, Aerofoil, forward or backward curved, SISW or DIDW, shall be licensed to bear the AMCA Air 

and Sound Certified Ratings Seal. The test standard used shall be ANSI/AMCA 210-85, 
ANSI/ASHRAE Standard 51-1985 “Laboratory Method of Testing Fans for Rating” and AMCA 300 

“Reverberant Room Method for Sound Testing of fans”. 
 

All fans shall be dynamically trim-balanced to ISO1940 and AMCA 204/3 - G2.5 quality grade after 
assembly. A computer printout with vibration spectrum analysis shall be attached to the fans. 

 
Fans shall be oven-baked with polyester coating for minimum thickness of 60 microns, unless the 

housing scroll and side frame is constructed from galvanized steel sheet (G.I.), Stainless Steel, 
Aluminum and etc. 

 
Fans housing shall be of an appropriate thickness to prevent vibration and drumming and in no 

case the housing shall be constructed less than 14-gauge sheet steel and all parts shall be 
bonderized and then coated with primer finish of approved colour. The fan scroll shall be attached 

to the side plate by means of continuous lock seam or welded seam. 18 gauge galvanised wire 
mesh inlet screens of 5 cm with sleeves shall be provided on both inlets. Housing shall be provided 
with standard cleanout & door with quick locking tension handless and neoprene gasket. Rotation 
arrow shall be clearly marked on the housing. The wheel and inlet cone shall be aerodynamically 
designed and constructed to provide maximum performance and efficiency as published by the 

manufacturer. 
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Fans must be physically capable of operating safely at every point of rating at or below the 
“minimum performance” limit for that class as defined in AMCA standard 99-2408- 69 

“Performance Class of Operating Limits for Centrifugal Fans”. 
 

Shafts sizes shall be carefully calculated and designed such that the maximum operating speed 
(RPM) shall not exceed 75% of the first critical speed. For any application that is not a standard 

product from catalogue of the fan manufacturer detailed calculation of critical speed characteristic 
shall be submitted for approval. 

 
Shafts shall be made of carbon steel (C45) machined and polished to tolerance of standard ISO 

286-2 - grade g6. Protective coat of anti-rusting shall be applied to all bare surfaces of the shafts at 
the factory. 

 
Bearings shall be of self-alignment (concentric) type with adaptor sleeve bearing. Bearings of 

eccentric locking collar with grub screw type are not acceptable. Bearing shall be maintenance 
free with permanently lubricated sealed ball bearing type. Bearing life shall be at least 75,000 

hours based on basic rating life, L10 of ISO 281 standard. 
Calculation sheet of Bearing Life shall be submitted for approval. 

 
Motor installed shall be of a minimum 130% of the fan power absorbed (Brake horsepower) and shall 

have sufficient torque available for starting and continuous operation. Motor Efficiency shall be 
minimum confirming specification as described in ECBC -2007 

 
Belts and pulleys shall be sized for a minimum 150% of the installed motor horsepower. The belt 

speed shall not exceed 30m/s. The pulley shall be of Taper Lock SPZ, SPA, SPB or SPC type. 
Conventional type of pulley is not acceptable. Both fan and motor pulley shall be balanced to the 

quality grade G.2.5. 
 

Fan outlet velocity shall not exceed 9 meters per second and maximum fan speed shall be 900 RPM. 

 
A computer printout on fan performance rating corresponding to the AMCA licensed data, with 

corrected rating for altitude and temperature, fan operating speed, bearing life, etc. shall be 
submitted for approval. 

 

5.0 INLET GUIDE VANES 
 

A. Inlet vane control for modulation of fan where specified for VAV System shall be 

supplied by the fans manufacturer. 
 

B. Fans capacity shall be as per catalogue performance with the inlet vane fully open and 

capacity shall be able to be reduced to 25% with maximum closed inlet vane. 
 

C. Fan shall be backward curved and will not surge for the whole operating range of the 

desired volume / system resistance. An inspection door is required. 
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6.0 CABINET FANS 
 

Cabinet type ventilation units shall be of double skinned type and the specification remains same as 
described under. 

 
Double Skin wall panels shall be provided by 48 mm thick sandwich panels made of GSS, pressure 

injected with polyurethane foam (CFC free) insulation of density 40 kg/cum and K factor not exceeding 
0.02 W / M deg C. Double skin wall panels shall be fixed to 3 mm thick, hollow extruded aluminium 
profile joined by 3-D Extruded aluminium chamfered corners, forming the structural frame work to 

house all internal components. Inner sheet of the panels shall be made of 0.63 mm thick plain GSS and 
outer sheet shall be of 0.8 mm thick GSS with pre plasticised finish. 

 
The entire framework shall be mounted on a 100mm (minimum) GI channel base. The panels shall be 

sealed to the framework by heavy-duty “O” ring neoprene gaskets held captive in the framed 
extrusion. All panels shall be detachable or hinged. Hinges shall be made of die cast aluminium with 
stainless steel pivots. Handles shall be made of hard nylon and be operational from both inside and 

outside of the unit. Units supplied with various sections shall be suitable for on-site assembly match 
drilled, with bolts, nuts and continuous neoprene rubber gaskets. All fixing and gaskets shall be 

concealed. 
 

Unit shall have hinged quick-opening insulated access door on fan and filter sections. Access doors 
shall be double skin type and shall be of same construction as the wall panels. 

 
Four (4) lifting lugs shall be bolted to each base section for lifting or placing the unit in place. 

 
All connecting fasteners and related hardware and its accessories shall be in stainless steel. 

 
Casing shall be of air-tight construction and sufficiently rigid to exclude vibrations, 

throughout the working capacity range of the unit. 

 
The corner pieces shall be heavy duty extruded PVC / aluminium. The unit must be fitted with a 

suitable oppose bladed damper of all aluminium construction at the outlet of the unit 
 

Centrifugal Fan shall follow the Fan construction as described under centrifugal fan section described. 
For Technical data sheet submittal formats, these equipment should take the relvant portion of fan 

data from AHU Technical sheet. 
 

FILTER SECTION (Only for fresh air Unit) should be as per air filter section as described in the later 
part of specification. 

 
7.0 DIRECT DRIVE TYPE 

 
Fans shall be of DIDW Forward Curved centrifugal type with fan scroll within a cabinet. Fan speed 

shall not exceed 1450 RPM. 

Motor shall be for power supply 220~240V/415V / 50Hz/Single Phase or 3-phase. Motor Efficiency 
shall be minimum confirming specification as described in ECBC -2007 
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8.0 IN-LINE CENTRIFUGAL DUCT FAN 
 

Fan shall be of SISW, forward or backward curved centrifugal, direct driven type. 
 

Casing shall be of Galvanized steel with Oven-baked epoxy coating. Impeller material shall be either 
Galvanized Steel or Glass Reinforced Polypropylene. 

 
Motor shall be external rotor / standard type for power supply 20~240V/415V/50Hz/Single Phase or 3-

phase. Motor Efficiency shall be minimum confirming specification as described in ECBC -2007 / 
ASHRAE 90.1-2011. 

 

9.0 PROPELLER FAN 
 

Fans shall be of the ring-mounted type and the blades constructed from heavy gauge metal. An 
aerodynamically designed bell mouth constructed from heavy gauge metal shall be provided. 

 
Propeller fans shall be direct driven type, the motor either a single-phase capacitor start-run or a 
three-phase squirrel cage induction type. The motor shall have inbuilt inherent protection against 

overloading. Motor with shaded pole or centrifugal switch type is not acceptable. 
 

Bearings shall be maintenance free permanently lubricated type. Fans shall be complete with wire 
guards. External grilles, fan chambers and volume control damper shall be provided where indicated 

in the specification drawings. 
 

Motor shall be standard (easily replaceable) permanent split capacitor or shaded pole for small 
sizes, totally enclosed with pre lubricated sleeve or ball bearings, designed for quiet operation with a 

maximum speed of 1000 rpm for fans 60 cm dia or larger and 1440 rpm for fans 45 cm dia and 
smaller. Motors for larger fans shall be suitable for 415±6% 

volts, 50 cycles 3 phase power supply, and for smaller fans shall be suitable for 220 ± 6% volts, 50 
cycles single phase power supply. Motors shall be suitable for either horizontal or vertical service as 

indicated on Drawings and in Schedule of Quantities. 
 

Accessories : The following accessories shall be provided with propeller fans : a.Wire 
guard on inlet side and birdscreen at the outlet. 

b. Fixed or gravity louvers built into a steel frame at the outlet. 

c. Regulator for controlling fan speed for single phase fan motor. 

 
Motor Efficiency shall be minimum confirming specification as described in ECBC -2007. 

 

 

10.0 VIBRATION ISOLATION 
 

Base shall be provided for each fan. Base for both fan and motor shall be built as an integral part 
and shall be mounted on a concrete foundation through vibration isolators of Dunlop make / 

Metalstik cushy foot mountings. 
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11.0 KITCHEN EXHAUST UNIT 
 

The Kitchen exhaust shall be same as described under Smoke Extract fan. Suitable drain plug shall 
be provided at the bottom of Fan for easy drain out. The Fan scroll must be provided with a suitable 

hatch with proper gasket (high temperature) for impeller cleaning. In case the exhaust system is fitted 
with Dry or wet scrubber unit at the up-stream of the Fan, the construction of the unit can be DIDW 

cabinet fan as described above. 
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AIR DISTRIBUTION SYSTEM 
 
 

1.0 GENERAL 
 

Supply, fabrication, installation and testing of all galvanized steel/aluminum ducts & supply, installation, 
testing and balancing of all grilles, registers and diffusers, in accordance with these specifications and 
the general arrangement shown on the drawings. 

 
Duct work shall mean all ducts, casings, dampers, access doors, joints, vanes, stiffeners, hangers, 
splitters and supports etc. 

 

2.0 DUCT MATERIALS 
 

The ducts shall be fabricated from galvanized steel sheets class VIII - Light coating of Zinc 

conforming to ISS: 277-1962 (REVISED) with accompanying Mill test Certificates. Galvanizing 

shall be of 120gms/sq.m. (total coating on both sides). In addition, if deemed necessary, samples 

of raw material, selected at random by owner’s site representative shall be subject to approval 

and tested for thickness and zinc coating at contractor’s expense. 

 
In case of factory fabricated duct the G.I. raw material should be used in coil-form (instead of 

sheets) so as to limit the longitudinal joints at the edges only irrespective of cross-section 

dimensions 

 

2.1 SPECIFICATIONS FOR FACTORY FABRICATED DUCTING 
 

Unless otherwise specified here, the construction, erection, testing and performance of the ducting system 
shall conform to the SMACNA-1995 standards (“HVAC Duct Construction Standards-Metal and Flexible-
Second Edition-1995” SMACNA) 

DUCT CONNECTORS AND ACCESSORIES 
 

All transverse duct connectors (flanges / cleats) and accessories/related hardware are such as support 

system shall be zinc-coated (galvanized). 

 

2.2 FABRICATION STANDARDS 
 

All ductwork including straight sections, tapers, elbows, branches, show pieces, collars, terminal boxes 

and other transformation pieces must be factory-fabricated. Equivalency will require fabrication by 

utilizing the following machines and processes to provide the requisite quality of ducts and speed of 

supply. Coil lines to ensure location of longitudinal seams at comes / folded edges only to obtain the 

required duct rigidity and low leakage characteristics. No longitudinal seams permitted along any face 

side of the duct. All ducts, transformation pieces and fittings to be made on CNC profile cutlers for 

required accuracy of dimensions, location and dimensions of notches at the folding lines. All edges to 

be machine treated using lock formers, flanges and roller for fuming up edges. Sealant dispensing 

equipment for applying built-in sealant in Pittsburgh lock where sealing of longitudinal joints are 

specified will be used. 
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2.3 SELECTION OF G.I. GAUGE AND TRANSVERSE 

CONNECTORS 
 

Duct Construction shall be in compliance with 2” (500Pa) w.g. static norms as per SMACNA. All 

transverse connectors shall be as per OEM 4-bolt slip-on flange system or equivalent of similar 4-bolt 

systems with built-in sealant if any to avoid any leakage additional sealant to be used. The specific class 

of transverse connector and duct gauge for a given duct dimensions will be 1” (250 Pa) pressure class. 

Non-toxic, AC -applications grade P.E. or PVC Casketing is required between all mating flanged joints. 

Gasket sizes should conform to flange manufacturer’s specification. 

 

2.4 DUCT CONSTRUCTION 
 

2.4.1 The fabricated duct dimensions should be as per approved drawings and all connecting 

sections are dimensionally matched to avoid any gaps. 

2.4.2 Dimensional Tolerances: All fabricated dimensions will be within 1.0 mm of specified 

dimension. To obtain required perpendicularity, permissible diagonal tolerances shall be 
1.0 mm per meter 

 
2.4.3 Each and every duct pieces should be identified by color coded sticker which shows specific 

part numbers, job name, drawing number, duct sizes and gauge. 

 
2.4.4 Ducts shall be straight and smooth on the inside Longitudinal seams shall be airtight and at 

comers only, which shall be either Pittsburgh or Snap Button Punch as per SMACNA 

practice, to ensure air tightness. 

 
2.4.5 Changes in dimensions and shape of ducts shall be gradual (between 1:4 and 1:7). Turning 

vanes or air splitters shall be installed in all bends and duct collars designed to permit the air 

to make the tum without appreciable turbulence. 

 

2.5 FACTORY FABRICATED RECTANGULAR GSS DUCTING. 
 

All ducts shall be fabricated from galvanized steel / aluminum of the following thickness, as indicated 

as below: 

 

RECTANGULAR DUCT (LOW PRESSURE) 
 

SMACNA Standard 

 

Dimensions of Ducts Gauge G.I Joints 

Up to 600 26 
(0.48mm) 

C & 
SS 

601 to 900 26 
(0.48mm) 

TDF 

901 to 1200 24 
(0.63mm) 

TDF 

1201 to 1800 22 
(0.80mm) 

TDF 

1801 to 2250 20 (1.0mm) TDF 

2251 and above 18 
(1.25mm) 

TDF 
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IS Standard 

 

 
Dimensions of Ducts 

 
Gauge G.I 

 
Aluminium 

Up to 750 24 
(0.63mm) 

22 (0.80mm) 

751 to 1500 22 
(0.80mm) 

20 (1.0mm) 

1501 to 2250 20 (1.0mm) 16 (1.61mm) 

2251 and above 18 
(1.25mm) 

14 (1.99mm) 

 

 

Rectangular 
Ducts G. S. 

External Pressure 500 Pa 

 Duct Section Length 1.2 m (4 ft) 

Maximum 
Duct Size 

 
Gaug

e 

 
Joint Type 

Bracing 
Spacing 

1–600 mm 24 C & 
SS 

 
 
 
 
 

As per duct 
manufactur
er 

 
601-750 mm 

 
24 

4 Bolt Transverse 
Duct 
, Connector-E 
(TDC) with built in 
sealant 

751-1000 mm 22 4 Bolt TDC-E 

1001-1200 
mm 

22 4 Bolt TDC-H 

1201-1300 
mm 

22 4 Bolt TDC-J 

1301-1500 
mm 

22 4 Bolt TDC-J 

1501-1800 
mm 

20 4 Bolt TDC-J 

1801-2100 
mm 

20 4 Bolt TDC-J 

2101-2250 
mm 

20 4 Bolt TDC-J 

2251-2400 
mm 

18 4 Bolt TDC-J 

2401-2700 
mm 

18 4 Bolt TDC-J 

 
 

'C'-cleat; 'S'-S cleat; 'SS'-Standing S cleat; 'AI' -Angle Iron in mm 
*Distance of reinforcement/bracing from each joint. Bracing material to be same as of material 

used for joining of duct sections. 

NOTE: 

a) DUCT USING LOCK FORMER MACHINE AT SITE SHALL NOT BE 

ACCEPTED. 

b) MS FLANGES SHALL BE USED FOR DUCTS FOR THE AHU HAVING HEPA 

FILTERS. 
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HANGERS FOR DUCT 
 

Duct 
Size 
(mm) 

Spacin
g (M) 

Size of Slotted / MS 
angle (mm x 
mm) 

Size of rod 
dia (mm) 

Up to 750 2.4 1.6 mm thick slotted rail 8 

751 to 1500 2.4 40 x 
3 

10 

1501 to 2250 2.0 50 x 
3 

12 

2251 to 
above 

2.0 50 x 
3 

12 
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Ducts above 750 mm wide to be provided with MS angle supports. 
Additional hangers shall be provided in ducts near smoke/fire damper connections. 

 
All ducts shall be fabricated and installed in workman like manner, conforming to relevant SMACNA 

codes. Ducts so identified on the Drawings shall be insulated from outside as described in the section 

“Insulation” and as indicated in schedule of Quantities. Duct dimensions shown on drawings, are overall 

sheet metal dimensions inclusive of the acoustic lining where required and indicated in Schedule of 

quantities. The fabricated duct dimensions should be as per approved drawings and care should be 

taken to ensure that all connecting sections are dimensionally matched to avoid any gaps. All ducts up 

to 75cms width within conditioned spaces shall have slip and drive (C & S/SS) joints. The internal ends 

of slip joints shall be in the direction of airflow. Care should be taken to ensure that S/SS Cleats are 

mounted on the longer side of the duct and Cleats on the shorter side. Ducts and accessories within 

ceiling spaces, visible from air-conditioned areas shall be provided with two coats of mat black finish 

paint. Ducts shall be fabricated as per details shown on Drawings. All ducts shall be rigid and shall be 

adequately supported and braced where required with standing seams, tees, or angles, of ample size to 

keep the ducts true to shape and to prevent buckling, vibration or breathing. All sheet metal connection, 

partitions and plenums, required to confine the flow of air to and through the filters and fans, shall be 

constructed of 18 gauge GSS / 16gauge aluminum, thoroughly stiffened with 25mm x 25mm x 3mm 

galvanized steel angle braces and fitted with all necessary inspection doors as required, to give access 

to all parts of the apparatus. Access doors shall be not less than 45cm x 45cm in size. Plenums shall be 

shop/factory fabricated panel type and assembled at site. Fixing of galvanized angle flanges on duct 

pieces shall be with rivets heads inside i.e. towards GS sheet and riveting shall be done from outside. 

Self adhesive Neoprene rubber / UV resistant PVC foam lining 5mm nominal thickness instead of felt 

shall be used between duct flanges and between duct supports in all ducting installation. 

 

2.6 INSTALLATION 
 

2.6.1 During the construction, the contractor shall temporarily close duct openings with sheet 

metal covers to prevent debris entering ducts and to maintain opening straight and square, as 

per direction of Engineer-In-Charge. 

2.6.2 Great care shall be taken to ensure that the duct work does not extend outside and beyond 

height limits as noted on the drawings. 

2.6.3 All duct work shall be of high quality approved galvanized sheet steel guaranteed not to 

crack or peel on bending or fabrication of ducts. All joints shall be air tight and shall be made 

in the direction of air flow. 

 
2.6.4 The ducts shall be re-in forced with structured members where necessary, and must be 

secured in place so as to avoid vibration of the duct on its support. 

 
2.6.5 All air turns of 45 degrees or more shall include curved metal blades or vanes arranged so as 

to permit the air to make the abrupt turns without an appreciable turbulence. Turning vanes 

shall be securely fastened to prevent noise or vibration. 

 
2.6.6 The duct work shall be varied in shape and position to fit actual conditions at building site. 

All changes shall be subjected to the approval of the Engineer -In-Charge. The contractor 

shall verify all measurements at site and shall notify the Engineer-In-Charge of any 
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difficulty in carrying out his work before fabrication. 

 
2.6.7 Sponge rubber or approved equal gaskets of 6 MM maximum thickness shall be installed 

between duct flanges as well as between all connections of sheet metal ducts to walls, floor 

columns, heater casings and filter casings. Sheet metal connections shall be made to walls 

and floors by means of wooden member anchored to the building structure with anchor bolts 

and with the sheet screwed to them. 

 
2.6.8 Flanges bracings and supports are to be sourced from the duct manufacturer. Accessories 

such as damper blades and access panels are to be of materials of appropriate thickness and 

the finish similar to the adjacent ducting, as specified. 

 
2.6.9 Joints, seams, sleeves, splitters, branches, takeoffs and supports are to be as per duct details 

as specified, or as decided by Engineer-In-Charge. 

2.6.10 Joints requiring bolting or riveting may be fixed by Hexagon nuts and bolts, stove bolts or 

buck bolts, rivets or closed centre top rivets or spot welding. Self tapping screws must not 

be used. All jointing material must have a finish such as cadmium plating or Galvanized as 

appropriate. 

 
2.6.11 Fire retarding flexible joints is to be fitted to the suction and delivery of all fans. The material 

is to be normally double heavy canvass or as directed by Engineer-In-Charge. On all circular 

spigots the flexible materials are to be screwed or clip band with adjustable screws or toggle 

fitting. For rectangular ducts the material is to be flanged and bolted with a backing flat or 

bolted to mating flange with backing flat. 

 
2.6.12 The flexible joints are to be not less than 75 MM and not more than 250 MM between faces. 

The duct work should be carried out in a manner and at such time as not to hinder or delay 

the work of the other agencies especially the boxing or false ceiling contractors. 

 
2.6.13 Duct passing through brick or masonry, wooden frame work shall be provided within the 

opening. Crossing duct shall have heavy flanges, collars on each side of wooden frame to 

make the duct leak proof. 

 
2.6.14 The work shall meet with the approval of Consultant/customer in charge in all its parts and 

details. All necessary allowances and provisions shall be made by the Contractor for beams, 

pipes, or other obstructions in the building, whether or not the same are shown on the 

drawings. Where necessary to avoid beams or other structural work, plumbing or other pipes, 

and conduits, the ducts shall be transformed, divided or curved to one side (the required cross 

sectional area being maintained) all as per the site requirement. If a duct cannot be run as 

shown on the drawings, the contractor shall install the duct between the required points by 

any path available in accordance with other services and as per approval of 

consultant/customer in charge. 
 

All ductwork shall be independently supported from building construction. All horizontal ducts shall be 

rigidly and securely supported, in an approved manner, with trapeze hangers formed of galvanized steel 

rods and galvanized steel angle / channel or a pair of brackets, connected by galvanized steel rod under 

ducts. The spacing between supports should be not greater than 2.0 meter. All vertical ductwork shall 

be supported by structural members on each floor slab. Duct supports may be through galvanized steel 

insert plates left in slab at the time of slab casting. Galvanized steel cleat with a hole for passing the 

hanger rods shall 
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be welded to the plates. Trapeze hanger formed of galvanized steel rods shall be hung through these 

cleats. Wherever use of metal insert plates is not feasible, duct support shall be through dash/anchor 

fastener driven into the concrete slab by electrically operated gun. Hanger rods shall then hang through 

the cleats or fully threaded galvanized rods can be screwed into the anchor fasteners. Ducting over 

furred ceiling shall be supported from the slab above or from beams after obtaining approval of 

Consultant / customer in charge. In no case shall any duct be supported from false ceiling hangers or 

be permitted to rest on false ceiling. All metal work in dead or furred down spaces shall be erected in 

time to occasion no delay to other contractor’s work in the building. All ducts shall be totally free from 

vibration under all conditions of operation. Whenever ductwork is connected to fans, air handling units 

or blower coil units that may cause vibration in the ducts, ducts shall be provided with a flexible 

connection, located at the unit discharge. Flexible connections shall be constructed of fire retarding 

flexible heavy canvas sleeve at least 10cm long securely bonded and bolted on both sides. Sleeve shall 

be made smooth and the connecting ductwork rigidly held by independent supports on both sides of 

the flexible connection.  The flexible connection shall be suitable for pressure at the point of installation. 

Duct shall not rest on false ceiling and shall be in level from bottom. Taper pieces shall taper from top. 

 

2.7 DOCUMENTATION TO MEASUREMENTS 
 

For each drawing, all supply of ductwork must be accompanied by computer-generated detailed bill of 

material indicating all relevant duct sizes, dimensions and quantities. In addition, summary sheets are 

also to be provided showing duct areas by gauge and duct size range as applicable. 

 
Measurement sheet covering each fabricated duct piece showing dimensions and external surface area 

along with summary of external surface area of duct gauge-wise. 

All duct pieces to have a part number, which should correspond to the serial number, assigned to it in 

the measurement sheet. The above system will ensure speedy and proper site measurement, verification 

and approvals. 

 

2.8 TESTING 
 

After duct installation, a part of duct section (approximately 20% of total ductwork) may be selected at 
random and tested for leakage. The procedure for leak testing should be followed as per SMACNA- 

“HVAC Air Duct Leakage Test Manual: (First Edition). 

 
The entire air distribution system shall be balanced to supply the air quantity as required in various 

areas and the final balance of air quantity through each outlet shall be submitted to the engineer-in-

charge for approval. Measured air quantities at fan discharge and at various outlets shall be identical to 

or less than 5% in excess of those specified and quoted. Branch duct adjustments shall be permanently 

marked after air balancing is completed so that these can be restored to their correct position if 

disturbed at any time. 

 

3.0 DAMPERS 
 

Dampers shall be opposed blade type of robust construction and tight fitting. They shall be made of G.S. 
steel minimum 16 g thick and shall have brass bushes. The design, method of handling and control shall 
be suitable for the location and service required. 
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Dampers shall be provided with suitable links, levers and quadrants as required for their proper operation 
control or setting. Devices shall be made robust, easily operable and accessible. Every damper shall have 
an indicating device clearly showing the damper position at all times. Handles will be provided with 
extended arms to account for insulation thickness. 

 
Dampers shall be placed in ducts and at every branch supply or return air duct connection, whether or not 
indicated on the drawings, for the proper volume control and balancing of the system. Cost of dampers & 
vanes shall be included in the cost of ducts. 

 

4.0 FLEXIBLE DUCT CONNECTION 
 

The Flexible Connection should be made of TF quality fire retardant double canvas or imported fabric of 
fiberglass weave having silicone rubber coating, as mentioned in the schedule of quantities. Flexible 
connections shall be air tight & water proof and withstand high temperature application, non flammable 
type and does not support combustion. There shall be extruded Angle aluminum frame at both ends for 
connection. 

 

5.0 MOTORIZED COMBINATION SMOKE & FIRE DAMPER 
 

All supply/return air duct or path at Package unit room wall or slab crossing shall  be provided motorized 

combined smoke and fire damper. The fire rating shall be of 120 minutes at 250
o
C. Fire damper blades and 

outer frame shall be formed of 1.6mm galvanized sheet steel. The damper blade shall be pivoted spindles 
in self lubricated bronze bushes, stop seals shall be provided on top and bottom of the damper housing 
made of 16G galvanized sheet steel. Side seal shall be provided to prevent fine leakages. Smoke damper 
shall be kept open during normal mode with the help of 230 V operated electric actuators to provide 
maximum air passage without creating any noise or through UL stamped electro-thermal link with limit 
switch for fan cut-off. The actuator shall be energized with the help of a signal from space smoke detector 
installed in air conditioned space/ RA duct. The fire damper has to be provided with a sleeve of at least 450 
mm length such that the spindle mounted in the sleeve will house the actuator and the actuator should be 
accessible from inside the AHU room. The fire damper shall also close due to temperature rise in SA ducts 
through the electric temp sensor factory set at 165 deg F, limit switches with bakelite base will be provided 
to stop fan motor & give open & close signal at remote panel in case of motorised damper. Fire dampers 
in sensitive installations shall operate through duct mounted Heat sensors operating at 94 deg 
C. In case of power failure, the damper shall close with spring and automatically open when power is 
switched`ON’. Each damper shall be provided with its individual control panel along with interlocking 
through AHU control panel. Fan shall remain off when damper is in closed position. Damper shall remain 
shut off after smoke/fire unless switched on manually. 

 

6.0 SUPPLY AND RETURN AIR GRILLES 
 

Supply and return air grilles shall be anodized extruded aluminum construction with individually 
adjustable/fixed bars as shown on drawings and indicated in schedule of quantities. Supply air grilles shall 
generally be double deflection type, with removable key operated volume control dampers. Return air 
grilles shall generally be double deflection type similar to supply air grilles but without dampers. All supply 
and return air grilles behind wooden grilles shall be single deflection type with one way bars only, the 
supply air grilles being provided with removable key operated volume control dampers. Aluminum supply 
and return grilles shall be powder coated with color of client's choice or shall be extruded aluminum as 
per schedule of quantities. 
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7.0 SUPPLY AND RETURN AIR DIFFUSERS 
 

Supply and return air diffusers shall be as shown on the drawings and indicated in schedule of quantities. 
The supply air diffuser shall be provided with removable key operative volume control dampers if 
specified. Aluminum supply and return air diffusers shall be powder coated with color of client's choice, 
or shall be anodized aluminum. 

 

I. ROUND OR RECTANGULAR DIFFUSERS 
 

Supply/return air linear diffuser shall be extruded aluminum construction, square, rectangular, or round 
diffusers with flush fixed pattern or adjustable flow pattern. Anodized aluminum diffusers shall be square 
or rectangular in shape. Diffusers for different spaces shall be selected in consultation with the 
Architect/Consultants. Supply air diffusers may be equipped with fixed air-distribution grids, removable 
key-operated volume control dampers, and anti smudge rings as indicated in schedule of quantities. 

 

II. LINEAR SUPPLY AIR/ RETURN AIR GRILLES 
 

These shall be extruded aluminum construction with fixed horizontal bars at 15 deg inclination and flanges 
on both sides. The thickness of fixed bar louvers shall be at least 5.5mm & angle shall be 20mm/30mm 
inside. The grilles shall be suitable for concealed fixing. Volume control damper of aluminum construction 
with black anodised finish shall be provided in SA duct collars. 

 

8.0 LINEAR DIFFUSER 
 

Liner diffuser shall be extruded aluminum construction multi slot type with air pattern control provided in 
each slot. Supply air diffuser shall be provided with hit & miss damper in each slot of the supply air diffuser. 
Plenum shall be provided for each supply air diffuser. 

 
The Material of Grilles shall be as follows: 

 

i. All grilles shall be selected in consultation with the Client/Architect/Consultant. 

Different spaces shall require horizontal or vertical face bars, and different width of 

margin frames. 
 

ii. All grilles shall have a soft, continuous neoprene gasket between the periphery of the 

registers and the surface on which it has to be mounted. The effective area of the 

registers shall not be less than 85 percent. 
 

iii. Grilles shall be of adjustable pattern as each grille bar shall be pivotable to provide 

pattern with 0 to 90 deg horizontal arc and up to 30 deg deflection up or down. Bars 

shall hold deflection settings under all conditions of velocity and pressure. Extruded 

aluminum grilles shall have fixed bars. 
 

iv. Bars longer than 45cm shall be reinforced by set-back vertical members of approved 

thickness. 
 

The material thickness of grills, diffuser, and damper shall be as follows: 

 

DIFFUSER ALUMINUM 
a) Frame 18 gauges 
b) Louvers 18 gauge 
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GRILLS 
a) Frame 18 gauges 
b) Louvers 24 gauge 

 

V.C. DAMPER 
a) Frame 18 gauges 
b) Louver 24 gauge 

 

V. FRESH AIR INTAKE AND EXTRACT LOUVERS 
All the louvers shall be rain protection type and shall be fabricated from extruded aluminum/G.I 
section. The bottom louver shall be provided with extended lip to prevent rain water seepage 
inside duct/room. The louvers shall additionally be provided with heavy duty expanded metal 
(aluminum -alloy) bird screen from within. 

 
 

9.0 TESTING & BALANCING 
 

After the installation of the entire air distribution system is completed in all respects, all ducts shall be 
tested for air leaks before painting the interiors of conditioned spaces air distribution system shall be 
allowed to run continuously for 2 hours for driving away any dust & foreign material logged within ducts 
during installation. 

 

10.0 MISCELLANEOUS 
 

Sponge rubber gaskets also to be provided behind the flange of all grills. Each shoot from the duct, leading 
to a grille, shall be provided with an air deflector to divert the air into the grille through the shoot. Inspection 
doors measuring at least 450 mm x 450 mm are to be provided in each system at an appropriate location, 
as directed by Engineer-in-Charge. 

Diverting vanes must be provided at the bends exceeding 600 mm and at branches connected into the 
main duct without a neck. Proper hangers and supports should be provided to hold the duct rigidly, to 
keep them straight and to avoid vibrations. Additional supports are to be provided where required for 
rigidity or as directed by Engineer-in-Charge. All duct work joints are to be true right angle and with all 
sharp edges removed. 

 
All the air distribution terminals like diffusers, grilles etc has to be suspended from the true ceiling using 
adjustable suspension system and the same should not rest on the false ceiling. 
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AIR FILTER 
 
 

1.0 GENERAL 
 

This specification covers the manufacture, construction feature, erection, testing and commissioning of 
Air filter at site. 

 

2.0 SCOPE 
 

The scope of work will include supplying, installing, testing and commissioning of following type of filters. 

 

3.0 SYNTHETIC FIBRE FILTERS (FOR AHU’S AND FRESH AIR 

INTAKE) 
 

The filter media shall be constructed of suitable fibrous material (ie. coir extruded of (HDPE). Packaged 
into frame of Aluminium sheet 18 gauge thickness. Filter element shall be supported by galvanized steel 
wire mesh of 10 mm square on either side. Filter frame shall be provided with suitable handle. 

 
This filter shall be capable of being cleaned off the accumulated dust by ordinary tap water flushing. 

 
Initial pressure drop through the filter shall not exceed 3.5 mm WC. Final 

pressure drop shall not exceed 7.5 mm WC at rated flow. 

4.0 METALLIC FILTERS 
 

Filter shall consist of V-fold galvanized wire mesh interspaced with a flat layer of galvanized wire mesh. 
The density of the filter medium shall increase in the direction of air flow. Wire mesh edges shall be suitably 
hemmed to eliminate the danger of abrasion during handling. Filter media shall be supported on either 
side by galvanized expanded metal casing. Filter frame shall be fabricated from aluminum alloy of 
minimum 16 gauge thickness. The filter shall be either dry or oil wetted type. 

 
Filter must be capable of being completely cleaned off their accumulated dust by flushing with tap water. 

 
The efficiency of the filter shall be as per ASHRAE 52-76/ BS-6540 initial pressure drop shall not exceed 
5.0 mm WC & Final pressure drop shall not exceed up to 7.5 mm WC at rated flow filter frame shall be 
provided with suitable handle. 
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PIPING, VALVES & ACCESSORIES 

 

1.0 SCOPE 

 
The scope of this section comprises the supply and laying of pipes, pipe fittings and valves, testing and 
balancing of all water piping required for the complete installation as shown on the drawings. All piping 
inclusive of fittings and valves shall follow the applicable Indian Standards. 

 

2.0 CHILLED AND CONDENSER WATER PIPING 
 

2.1 All chilled water and condenser water pipes and fittings shall be of , MS class `C' (heavy class) 

conforming to BIS 1239 for pipe size up to 150mm dia and for pipe size 200mm dia and above 

shall be as per BIS 3589 having minimum 6mm thickness. All jointing in the pipe system shall 

generally be by welding, unless mentioned otherwise, or directed at site. All welding shall be 

done by qualified welders and shall strictly conform to Indian Standards code of procedure for 

manual metallic welding of Mild steel as per BIS 823. Condenser & Chilled water line must 

have quick filling connection arrangement at plant room 40mm size with full way valve & a 

drain line too of the same size. 
 

2.2 All pipes and their steel supports shall be thoroughly cleaned and given one primary coat of 

red oxide paint before being installed. All chilled water piping will rest on PUF blocks 48 

Kg/cum density neatly moulded or teak wooden block of 2 1/2” thickness with groove to the 

radius of pipes and seated on MS angles / channel. All welded piping shall be subjected to the 

approval at site. 
 

2.3 Fittings shall be malleable casting of pressure rating suit-able for the piping system. Fittings 

used on welded piping shall be of the weldable type. 
 

2.4 Tee-off connections shall be through equal or reducing tees, otherwise ferrules welded to the 

main pipe shall be used. Drilling and tapping of the walls of the main pipe shall not be resorted 

to. 
 

2.5 Ball valve, Butterfly valves, globe valve, conforming to the following specifications, shall be 

provided as shown on drawings: 

 
Size Construction Ends 

15 to 40 mm Gun metal Screwed 

50 mm and above Body cast iron spindle and valve 
seat of Bronze or Gun metal or 
Nitrile rubber. (in case of butterfly 
valve) 

 

 
Flanged 

 
 

2.6 All valves shall be heavy duty conforming to BIS 5155, BIS 5152, BIS 780. Valves shall have 

non-rising spindles unless specified otherwise and shall be suitable for not less than 16 Kg. per 

sq.cm. gauge working pressure. 
 

Butterfly valve shall perform the function of isolating valves, Butterfly valves shall have cast iron body 
with black nitrile seat. All Butterfly valves shall be provided with locking devices. Valves 300 mm dia & 
above shall be gear driven. 
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All AHU's & water chilling machines shall be provided with balancing / control valves with built in pressure 
drop measuring facility. The water flow shall be measured by online Hydronic Balancing System with data 
display on monitor screen. 

 

2.7 Flanges shall be of slip on raised face type. The supply of flanges shall also include supply  of 

bolts and nuts and suitable asbestos/fibre rubber insertion gaskets (minimum 3mm thick). 
 

2.8 Non-return (check) valves shall be provided as shown on the drawings, conforming to BIS 778 

and IS 5312 (Part I) and in accordance with the following specifications. 

 
Size Construction Ends 

 

10 to 40 mm 
 

Gun Metal 
 

Screwed 

50 mm and 150 Cast Iron/Gun Metal Flanged plate 

200mm to 450 mm Body casting iron, plate Flanged carbon steel 
with 13%chrome 
overlay 

 
 

The spring and hinge/stop pin shall be SS 304 and bearing fire material. Valves shall be suitable for not 
less than 16 Kg per Sq cm gauge working pressure. 

 
Non-return valves shall be swing check valves, normally used in all water services. Lift type valves may 
be used in horizontal runs. Valves shall be suitable for not less than 16 Kg per sq.cm. gauge working 
pressure. 

 

2.9 Strainers shall be of `Y' type or pot strainers as shown on the drawings, with cast bodies 

designed for the test pressure specified for the butterfly valves. Strainers shall have bronze 

screen with 3mm perforations. Screen shall be removable and replaceable without disturbing 

of the main pipes. All strainers shall be provided with isolating valves so that the strainer may 

be cleaned without draining the system. Strainers shall be provided on the inlet side (at suction) 

of each pump, and where shown on the drawings. 
 

2.9 Pot strainers shall be fabricated out of MS sheet with bronze/SS 304 basket of sizes as under: 

 

 
Pipe 
Size 
(mm) 

Pot Dia 
(mm 

Pot H.T 
(mm 

Basket 
dia 

(mm) 

Basket HT 
Thickness 

of 
Basket 

50 300 400 200 240  
24 Gauge 80 350 450 250 250 

100 450 500 300 280 

125 500 600 330 340  
 

22 Gauge 

150 540 700 360 390 

200 610 815 400 470 

250 800 955 550 510 

300 100
0 

1105 750 580 

350 119
0 

1300 895 678  
20 Gauge 400 135

0 
1500 1020 785 

450 151
8 

1700 1060 890 

500 169
0 

1800 1100 900 
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Pot strainer shall be fabricated out of MS plate upto 100mm dia pipes shall be fabricated of 6mm thick MS 
sheet, 125 to 300 mm dia pipes of 8mm thick and higher sizes above of 12mm thick. All strainers shall be 
sized to provide minimum resistance through perforated vessel & shall be sized as per given table. 

 

2.11 Pipe bends shall be prefabricated type up to 150mm dia. Pipe bends fabricated at site shall be 

provided with segments of bend not exceeding 15oangle. A 90o bend shall thus be provided 
with 6 Nos. welding joints. Pipes shall be cut with Power saw/Hacksaw only, followed by hand 
grinding to provide V-groove. 

 

2.12 All chilled water piping and fitting shall be pressure tested, then insulated as described under 

the section "Insulation". 
 

2.13 After all chilled/condenser water piping has been installed; the pressure testing shall be run for 

at least three days of eight hours each. The piping, fittings & supports shall be painted with 

one coat of red oxide paint & two finish coats of 3 mils each of approved color of synthetic 

enamel paint conforming to IS 2379 (Incase the chilled water piping, the paint shall be done 

after insulation of the pipes). The direction of flow of fluid in the pipes shall be visibly marked 

with identifying arrows. 
 

2.14 Auto Air vent & GM drain valve of suitable size shall be provided in the chilled & condenser 

water piping at highest point and at lowest points in the risers respectively. Air Vent shall be 

provided with 15 mm dia pipe connection, drain pipe connection & in built isolation for ease 

of servicing. 
 

3.0 CONDENSATE AND DRAIN PIPING 
 

3.1 All pipes to be used for cold water (makeup), drain, and condensate drain shall be approved 

make and fittings as per BIS 4736 or galvanized steel class B (medium class) conforming to 

relevant BIS codes. 
 

3.2 All jointing in the pipe system shall be by screwed fittings using non-hardening lubricant as 

sealing material and/or by screwed flanges using 3mm 3 ply rubber gaskets. Pipe threads and 

flanges shall be as per BS 534 and BS 4504. 
 

3.3 All pipe supports shall be mild steel, thoroughly cleaned and given on primary coat of red 

oxide paint before being installed. 
 

3.4 Fittings shall be galvanized steel `Medium Class' malleable casting of pressure rating suitable 

for the piping system. Flanges shall be of approved make. Supply of flanges shall include bolts, 

washers and gaskets as required. Sufficient number of flanges and unions shall be provided for 

future cleaning and servicing of piping. Tee-off connections shall be through equal or reducing 

tees. All equipment and valve connections or connections to any other mating pipe shall be 

through unions/screwed flanges up to 50 mm dia and through screwed flanges for larger 

diameters, or as required for the mating connections. 
 

3.5 All condensate drain piping shall be insulated as per the section `Insulation'. Cold water piping 

within the building may also be insulated. 
 

3.6 After the piping has been installed, tested and run for atleast three days of eight hours each, all 

piping and pipe supports shall be painted with one coat of red oxide paint & two finish coats 

of 3 mils each of approved color of synthetic enamel paint conforming to IS 2379. 

 

3.7 The direction of flow of fluid in the pipes shall be visibly marked with identifying arrow. 
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4.0 PIPING INSTALLATION 
 

4.1 Tender drawings indicate schematically the size and location of pipes. The contractor, on the 

award of the work, shall prepare detailed working drawings, showing the cross-section, 

longitudinal sections, details of fittings, locations of isolating and control valves, drain and air 

auto vent valves, and all pipe supports. He must keep in view the specific openings in buildings 

and other structures through which pipes are designed to pass. 
 

4.2 Piping shall be properly supported on, or suspended from, stands, clamps, hangers as specified 

and as required. The contractor shall adequately design all the brackets, saddles, anchors, 

clamps and hangers, and be responsible for their structural sufficiency. 

 

4.3 Pipe supports shall be of steel, adjustable for height and primer coated with rust preventive 

paint and finish coated black. Where pipe and clamps are of dissimilar materials, a gasket shall 

be provided in between spacing of pipe supports shall not exceed the following: 

 
Pipe Size 
 
Up to 125mm 

ROD Diameter (mm) 
 

10 

Base 
Support 

 
clamp 
support 

150 mm to 200 mm 15 ISMC 75 
250 mm 20 ISMC 100 * 
300 mm 22 ISMC 150 * 
350, 400 mm 25 ISMC 150 * 
450, 500 mm 32 ISMC 150 * 
600 mm 32 ISMC 200 * 

 
* Floor mounted support shall be preferred. 

 

PIPE SIZE SPACING BETWEEN SUPPORTS 
 

Up to 40 mm 1.5 meter 
50 to 150 mm 2.0 meter 
Over 150mm 2.5 meter 

 

4.4 Vertical risers shall be parallel to walls and column lines and shall be straight and plumb. Risers 

passing from floor to floor shall be supported at each floor by clamps or collars attached to 

pipe and with a 15mm thick rubber pad or any resilient material. Where pipes pass through the 

terrace floor, suitable flashing shall be provided to prevent water leakage. Risers shall have a 

suitable clean out at the lowest point and air vent at the highest point. 
 

4.5 Pipe sleeves, 50mm larger diameter than pipes, shall be provided wherever pipes pass through 

walls and slabs, and annular space filled with fiber glass and finished with retainer rings. 
 

4.6 Insulated piping shall be supported in such a manner as not to put undue pressure on the 

insulation. 14 gauge metal sheets shall be provided between the insulation and the clamp, 

saddle or roller, extending atleast 15cm on both sides of the clamp, saddles or roller. 
 

4.7 All pipe work shall be carried out in a workman like manner, causing minimum disturbance to 

the existing services, buildings, rods and structure. The entire piping work shall be organized, 

in consultation with other agencies work, so that laying of pipe supports, pipe and pressure 

testing for each area shall be carried out in one stretch. 
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4.8 Cut-outs in the floor slab for installing the various pipes are indicated in the drawings. 

Contractor shall carefully examine the cut-outs provided and clearly point out where ever the 

cut- outs shown in the drawings, do not meet with the requirements. 
 

4.9 The contractor shall make sure that the clamps, brackets, clamps saddles and hangers provided 

for pipe supports are adequate. Piping layout shall take due care for expansion and contraction 

in pipes, and include expansion Loop where required. 
 

4.10 All pipes shall be accurately cut to the required sizes in accordance with IS 554 and burrs 

removed before laying. Open ends of the piping shall be closed as the pipe is installed to avoid 

entrance of foreign matter. Where reducers are to be made in horizontal runs, eccentric reducers 

shall be used for the piping to drain freely. In vertical pipes, concentric reducers shall be used. 
 

4.11 Flanged inspection pieces 1.5 meters long, with bolted flanges on both ends, shall be provided 

no more than 30 meters centre’s wherever shown in approved for construction to facilitate 

future cleaning of all welded pipes. 
 

4.12 All buried pipes shall be laid over 100 mm concrete bed and the pipes have to be insulated as 

per insulation section of the technical specification. 
 

4.13 The buried piping has to be sand filled by 300 mm from top of the pipe and then refilling of 

stone free soil has to take place and the same has to be compacted in order to strengthen the 

area. 
 

4.14 The valves for buried piping have to be provided with masonry valve chamber for proper 

maintenance. 
 

4.15 Auto/ Manual air vent valves shall be provided at all specified points in the piping system for 

air venting. All valves shall be of 20mm/15mm pipe size, provided with drain connection & 

non return valve for ease of maintenance. Discharge from the air valves shall be piped through 

an equal sized mild steel or galvanized steel pipe to the nearest drain or sump. All pipes shall 

be pitched towards drain points. 
 

4.16 Pressure gauges with gun metal gate valves as specified under section "Automatic Controls 

and Instruments", shall be provided at the suction and discharge of chilled water/condenser 

water pumps supply and return at air handling units, at chillers and at condensers, as shown on 

the drawings and included in schedule of quantities. Care shall be taken to protect  pressure 

gages during pressure testing. 
 

4.17 Temperature gauge as specified under section "Automatic Controls and Instruments" shall be 

provided at each Air handling units Supply & Return Chilled water line, at chillers, and 

condensers, as shown on drawings and included in schedule of quantities. 
 

5.0 TESTING & BALANCING 
 

5.1 All piping shall be tested to hydrostatic test pressure of at least two and half times the maximum 

operating pressure, but not less than 8 Kg per sq.cm. Gauge for a period of not less than 24 

hours.  All leaks and defects in joints revealed during the testing shall be rectified  and gotten 

approved at site. 
 

5.2 Piping repaired subsequent to the above pressure test shall be re-tested in the same manner. 
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5.3 System may be tested in sections and such sections shall be securely capped, then retested for 

entire system. 
 

5.4 The contractor shall give sufficient notice to all other agencies at site, of his intention to test a 

section or sections of piping and all testing shall be witnessed and recorded by Owner's site 

representative. 
 

5.5 The Contractor shall make sure that proper noiseless circulation of fluid is achieved through 

all coils and other heat exchange equipment in the system concerned. In case of improper 

circulations, the contractor shall rectify the defective connections. He shall bear all expenses 

for carrying out the above rectifications. He shall bear all expenses for carrying out the  above 

rectifications, including the tearing up and re-finishing of floors and walls as required. 
 

5.6 The contractor shall provide all materials, tools, equipment, instruments, services and labour 

required to perform the test and to remove water resulting from cleaning and after testing. 
 

5.7 After completion of the installation, all water system shall be adjusted and balanced to deliver 

the water quantities as specified, quoted or as directed, to individual air handling units and fan 

coil units cooling coil. 
 

5.8 Water circuit shall be adjusted by balancing cocks provided for balancing; these shall be 

permanently marked after balancing is completed so that they can be restored to their correct 

positions, if disturbed. 
 

5.9 Complete certified balancing report shall be submitted for evaluation and approval. Upon 

approval, four copies of the balancing report shall be submitted with complete drawings and 

documents. 

5.10 Exposed Pipes & insulation surface/cladding shall be provided the approved colour along 

with name & arrows marked distinctly in service areas. 
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1.0 GENERAL 

INSULATION 

 

Scope of this specification comprises of supplying, installing, testing and commissioning of insulation on 
duct, chilled water piping, AHU room and duct acoustic lining. 

 

2.0 THERMAL DUCT INSULATION 
 

2.1 Duct Insulation (Closed Cell) 

 
The material should be high quality closed cell nitrile rubber insulation. The thermal conductivity of 
insulation shall not exceed 0.038 W/M deg K (0.022 BTU/hr. ft. deg F) at 20oC (68 deg F) mean temperature 

and density shall not be less than 60 Kg/m3.Temperature range shall be – 50
o
C to + 116

o 
C and should be 

class ‘O’ self extinguishing type. All the adhesives employed should be VOC / SVOC free. 
 

2.2 THICKNESS OF INSULATION 
 

The thickness of the nitrile rubber shall be as shown on drawing or identified in the schedule of quantity. 
Following installation procedure should be adopted: 

 

2.3 APPLICATION – UNEXPOSED DUCT 
 

 Duct surfaces shall be cleaned to remove all grease, oil, dirt, etc. prior to carrying out 
insulation work. 

 Measurement of surface dimensions shall be taken properly to cut closed cell elastomeric 
rubbers sheets to size with sufficient allowance in dimension. 

 Material shall be fitted under compression and no stretching of material should be allowed. 

 A thin film of adhesive shall be applied on the back of the insulating material sheet and 
then on to the metal surface. 

 When adhesive is tack dry, insulating material sheet shall be placed in position and pressed 

firmly to achieve a good bond. 

 All longitudinal and transverse joints shall be sealed as per manufacturer recommendations. 

 The adhesive shall be strictly as recommended by the manufacturer. 
 

2.4 APPLICATION – EXPOSED DUCT 
 

 Duct surfaces shall be cleaned to remove all grease, oil, dirt, etc. prior to carrying out 

insulation work. 

 Measurement of surface dimensions shall be taken properly to cut closed cell elastomeric 

rubbers sheets to size with sufficient allowance in dimension. 

 Material shall be fitted under compression and no stretching of material should be allowed. 

 A thin film of adhesive shall be applied on the back of the insulating material sheet and 

then on to the metal surface. 

 When adhesive is tack dry, insulating material sheet shall be placed in position and pressed 
firmly to achieve a good bond. 

 All longitudinal and transverse joints shall be sealed as per manufacturer recommendations. 

 The adhesive shall be strictly as recommended by the manufacturer. 

 Apply 1st coat of UV resistant paint on the nitrile rubber insulation. 

 Then wrap 7 mm thick fiber glass cloth. 

 Apply 2nd coat of UV resistant paint over the fiber glass cloth. 
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3.0 ACCOUSTIC DUCT INSULATION 
 

3.1 Duct Insulation (Open Cell) 

 
The material should be high quality open cell nitrile rubber insulation. The thermal conductivity of 
insulation shall not exceed 0.043 W/M deg K (0.0248 BTU/hr. ft. deg F) at 20oC (68 deg F) mean temperature 

and density shall not be less than 180 Kg/m3.Temperature range shall be – 20
o
C to + 105

o 
C and should 

be class ‘1’ acoustic type. All the adhesives employed should be VOC / SVOC free. 
 

3.2 APPLICATION 
 

The inside surface for the ducts shall be covered with adhesive recommended by the manufacturer. Cut 
Foamed sheets into required sizes apply adhesive on the foam and stick it to the duct surface 

 

3.3 ACOUSTIC LINING OF AHU ROOM 
 

For acoustic lining of AHU room the material shall be resin bonded glass wool of density 48 kg/m
3
. The 

extent of insulation will be as shown in the drawing. 

 

3.4 THICKNESS OF INSULATION 
 

The thickness of the insulation shall be 50 mm. Following installation procedure should be adopted: 

 

3.5 APPLICATION 
 

 Masonry surface to be lined shall be dry and clean. 
 

 Fix 600 x 600 x 50 mm/100 mm thick 22 G GI Channel frameworks to masonry with rowl 
plugs. 

 

 Insulating material of specified thickness shall be fixed in GI frame of 600mm x 600mm 

dimension, covered with R.P. Tissue. 
 

 Cover the material with 22 gauge perforated GI sheet with perforation center to center with 

self tapping screws. 
 

 Perforated GI Sheet shall be sealed with 20 mm GI beading (25 mm x 3 mm) over all vertical 

channel frame work. GI screws with washer shall be fixed to horizontal channels. Perforated 
sheet shall be stretched tight over frame work. 

 

4.0 CHILLED WATER PIPES INSULATIONS 
 

4.1 INSULATION USING TF QUALITY EPS 

 
The insulation for chilled water piping shall be carried out from pre-moulded pipe section of rigid expanded 
polystyrene ‘TF quality’ having K valve of 0.027 Kcal/Hr. Sqmt/deg C at mean temperature of 10 deg C and 
a density shall not be less than 18 kg/cubic M. Premoulded pipe section shall be used for pipes up to and 
including 250 mm dia. 
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4.2 THICKNESS 
 

The Chilled water piping shall be insulated to the following thickness. 

 

Pipe Size in mm Thickness of Insulation in mm 

 

1) Chilled Water Pipes 

15 to 20 : 25 
25 to 40 : 40 
50 to 125 : 50 
150 and above : 75 

300 and above : 100 

 

4.3 APPLICATION – FOR INTERIOR, EXPOSED & TRENCH 

PIPING 
 

All chilled water pipes shall be insulated after pressure tested as follows: 

 

 Brush and clean all piping and fittings to remove all dust, rust, dirt, mortar and oil. Then 

provide 2 coats of zinc chromate primer of ASIAN Paints or approved equal. 
 

 Apply 2 coats of cold setting CPRX adhesive. 

 

 Apply pre-moulded pipe sections over the pipe before the adhesive dries up and seal all 

longitudinal and transverse joints with hot bitumen. Wrap 500g polythene sheet over the 

surface with 50 mm overlap in longitudinal and transverse joints. All joints shall be sealed with 

50 mm wide PVC/aluminum faced adhesive tape, to provide proper vapour barrier. 
 

 Final finish shall be made by cladding the Chilled Water pipe with 24 gauge aluminum sheet. 

The insulation shall be continuous over the entire run of piping fittings and valves. 
 

 Insulation pipes shall be marked with arrow to indicate the direction of flow. 

 
 

4.4 INSULATION USING NITRILE RUBBER SHEETS / ROLL 
 

The material should be high quality closed cell nitrile rubber insulation. The thermal conductivity of 

insulation shall not exceed 0.036 W/M
o
K (0.20 Btu. In/hr. ft.

2 
F

o
) at 0

o
C (32

o 
F) mean temperature and 

density shall not be less than 60 Kg/m
3
. Temperature range shall be – 50

o
C to + 116

o
C and should be 

class ‘O’ self extinguishing type. All the adhesives employed should be VOC / SVOC free. An air gap of 
100 mm shall be present between adjacent insulated surfaces carrying chilled water and also between 
the insulated surface and the wall to allow natural ventilation without affecting its external surface 
coefficient of heat transfer. 

 

4.5 THICKNESS OF INSULATION 
 

The thickness of the nitrile rubber shall be as shown on drawing or identified in the schedule of quantity. 
Following installation procedure should be adopted 
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4.6 APPLICATION – FOR INTERIOR PIPING 
 

All chilled water pipes shall be insulated after pressure tested as follows: 

 

 Brush and clean all piping and fittings to remove all dust, rust, dirt, mortar and oil. 
 

 Only Tubular Insulation (For 1st layer in case of multi-layered Insulation) shall be used up to 
80NB. Sheets may be used above 80NB in Single / Multiple layers to build insulation thickness 
to recommended levels. 

 

 On existing piping, slit opened tube of the insulating material (slit with a very sharp knife in a 

straight line) shall be placed over the pipe and adhesive shall be applied as suggested by the 
manufacturer. 

 

 Adhesive must be allowed to tack dry and then press surface firmly together starting from butt 

ends and working towards centre. 
 

 Wherever flat sheets shall be used it shall be cut out in correct dimension. All longitudinal and 

transverse joints shall be sealed as per manufacturer recommendations. 
 

 Final finish shall be made by cladding the Chilled Water pipe with 24 gauge aluminum sheet. 

The insulation shall be continuous over the entire run of piping fittings and valves. 
 

 All valves, fittings, joints, strainers, etc. in chilled water piping shall be insulated to the same 

thickness as specified for the main run of piping and application shall be same as above. Valves 

bonnet, yokes and spindles shall be insulated in such a manner as not to cause damage to 

insulation when the valve is used or serviced 
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STARTER PANEL 
 

1.0 GENERAL 
 

The switchboard shall be metal clad, totally enclosed, rigid, compartmentalized design, floor 
mounting, air insulated, extensible cubicle type for use on medium voltage power, 3 phase 4 
wire 50 cycles system. 

 
The equipment shall be designed for operation in high ambient temperature and high humidity 
tropical atmospheric conditions. Means shall be provided to facilitate ease of inspection, 
cleaning and repairs for use in installations where continuity of operation is of prime 
importance. 

 
One of the panels which are to be used for the project shall be CPRI tested. The selection of 
panel shall be decided during the negotiation. 

 
 

2.0 TYPE AND CONSTRUCTION 
 

The switchboard shall be of 

 
a. Sheet steel enclosed, indoor, floor mounted, free standing cubicle type. 

b. Made up of the requisite vertical sections modular type which when coupled 

together shall form continuous dead front switchboards. 

c. Dust, vermin and damp proof and enclosure protection of not less than IP 54. 

d. Each feeder/instrument compartment shall be provided with a hinged door 

interlocked with MCCB inside the compartment such that door can only be 

opened when MCCB in off position. 

e. Readily extendable as required by the addition of vertical sections after removal 

of the end covers. 

f. Switchboards shall have access to the feeders, bus bars, cable termination, cable 

alley, etc. as required. 

g. Main Breakers need to be lockable. 

h. Each panel shall be complete with all necessary accessories. 
 

EACH VERTICAL SECTION SHALL COMPRISE 
 

a. A front framed structure of rolled/folded CRCA sheet steel angle section of 

minimum 3 mm thickness rigidly bolted together. This structure shall house the 

components contributing to the major weight of the equipment such as circuit 

breaker cassettes, main horizontal bus bars, vertical risers and other front 

mounted accessories. 
 

b. The structure shall be mounted on a rigid base frame of folded CRCA sheet steel 

of minimum 6 mm thickness and 75 mm height. The design shall ensure that the 

weight of the components is adequately supported without deformation or loss of 

alignment during transit or during operation. 
 

c. A cable chamber housing the cable end connections and power or control cable 

terminations. The design shall ensure generous availability of space for ease of 

installation and maintenance of cabling and adequate safety for working in one 

vertical or horizontal section without coming into accidental contact with live 

parts of the adjacent section. 
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d. A cover plate at the top of the vertical section, provided with a ventilating hood 

where necessary. Any aperture for ventilation shall be covered with a perforated 

sheet having less than 1mm diameter perforations to prevent entry of vermin. 
 

e. Front and rear doors fitted with dust excluding neoprene gaskets with fasteners 

designed to ensure proper compression of the gaskets. When covers are provided 

in place of doors generous overlap shall be ensured between sheet steel surfaces 

with closely spaced fasteners to preclude the entry of dust. 
 

The height of the panel shall not be more than 2200 mm unless otherwise specified and 
maximum height of switch operating handle shall not be more than 1800mm from FFL. The total 
depth of the panel shall be adequate to cater for proper cabling space. 

 
Doors shall be of minimum 14 gauge sheet steel and covers and partitions of 160 sheet steel. 
All sheet steel work forming the exterior of switchboards shall be smoothly finished, levelled 
and free from flaws. The corners shall be rounded. 

 
The Components in the switchboards shall be so arranged as to facilitate ease of operation and 
maintenance and at the same time to ensure necessary degree of safety. 

 
Components forming part of the switchboards shall have the following minimum clearances: 

 

a. Between phases 25 mm 

b. Between phases and neutral 25 mm 

c. Between phases and earth 25 mm 

d. Between neutral and earth 19 mm 

 
When, for any reason, the above clearances are not available, suitable insulation 
barrier/shielding shall be provided. Clearances shall be maintained during normal service 
conditions. 

 
Creepage distances shall comply to those specified in relevant standards. 
All insulating material used in the construction of the equipment shall be of non- hygroscopic 
material treated to withstand the effects of high humidity, high temperature and tropical ambient 
service conditions. 

 
Functional units such as circuit breakers, MCCBs, etc. shall be arranged in multi- tier formation 
except that not more than two air circuit breakers shall be housed in a single vertical section. 

 
Metallic and/or insulated shrouding shall be provided within vertical sections and between 
adjacent sections to ensure prevention of accidental contact with: 

 

a. Main bus-bars and vertical risers during operation, inspection or maintenance  of 

functional units and front mounted accessories. 
 

b. Cable terminations of one functional unit, when working on those of adjacent 

units. 
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All covers providing access to live power equipment or circuits shall be provided with tool 
operated fasteners to prevent unauthorized access. Provision shall be made for permanently 
earthing the frames and other metal parts of the switch gear by two independent distinct 
connections. 

 
Only CRCA steel sheets shall be used for fabricating the cubicle. 

Thickness tolerance for sheets shall be as applicable in relevant IS. 

3.0 METAL TREATMENT AND FINISH 
 

Generally the treatment and finish of the metal surface shall be as per detailed specifications in 
Clause 8.4 Metal Treatment and Finish. 

 

4.0 BUS BARS 
 

The bus bars shall be made of high conductivity high strength E91E aluminium alloy suitable 
for 440 volts 3phase 4 wires 50 Hz 20KA unless otherwise specified. 

 
The bus bars shall be suitably supported with non-hygroscopic supports to provide a fault 
withstand capacity as specified. 

 
High tensile bolts and spring washers shall be provided at all bus bar joints. Fish 

plates of equal type and size shall be used at all joints. 

The bus bars shall have uniform cross section throughout and shall be capable of carrying the 
rated current at 433V continuously. The bus bars shall be designed to withstand a temperature 
rise of 45 Deg C above the ambient. A current density of 
1.00 Amp/Sqmm shall not be exceeded for copper bus bars. 

 
The neutral bus bars shall have a continuous rating of at least 100% of the phase bus bars, 
unless mentioned otherwise. 

 
Bus bars shall be fully sleeved using heat shrunk PVC sleeves appropriately colour coded to 
identify different phases and neutral bar. 

 
An earth bus of size not less than 40 x 6 mm aluminium shall run throughout the length of 
switchboard at top or bottom as required. 

 
 

5.0 MPCB – MOTOR PROTECTION CIRCUIT BREAKER 
 

The MPCB shall conform to IS: 13947 / IEC947 in all respects. The MPCB shall comprise of 
switching mechanism, contact system, arc extinguishing device, all mounted in a moulded case, 
made out of high strength heat resistant and flame retardant thermosetting insulating material. 

 
The MPCB shall be provided with Thermal Magnetic relay suitable for short circuit and overload 
protection and the over load protection shall be field settable. MPCB shall employ quick make 
and quick break switching mechanism independent of the speed of operation of the operating 
handle. The operating mechanism shall be trip free. The operating handle shall indicate the 
position of the MPCB in ON / OFF / 

Page 105 of 128



  

  

 

 

TRIPPED. The operating handle shall have provision for door interlock and padlocking. 

 

6.0 STARTERS 
 

The drive motor shall be provided with starters conforming to IS: 1822, IEC 60470:2000. The 
starters shall be totally enclosed metal clad and dust proof constructions. The motors of 5 hp 
and below shall be provided with DOL starters while those above 5 hp shall be provided with 
automatic star-delta starters and the starter shall have thermal overloads on all the phases, 
under voltage and single phasing protection. Suitable number of extra contacts for interlocking, 
indicating lamps, and ammeter with CTS shall be provided for starters of motors. 

 
Every AHU room will have wall mounting panel for accommodating the starter/MPCB of the AHU 
and the cabling between the AHU to Condensing unit will have to be carried out by the vendor. 
The condensing unit shall have their panel with microprocessor for sequencing and operation 
with energy saving. 

 
The modules shall be non draw out type. Each motor feeder shall be provided with combination 
starter comprising MCCB/MPCB, magnetic contactor and thermal overload relay and other 
accessories such as auxiliary relays, indicating lamps, push buttons, and control switches 
within the module. The front drive kit provided on the door for the MPCB / MCCB shall have 
padlocking facility with door interlocking feature, which shall, however, have defeat facility. 

 

7.0 CURRENT TRANSFORMERS (CT) 
 

Current transformers shall comply with the requirements of IS 2705. They shall have ratios, 
outputs and accuracy as specified/required. All CT's shall be of resin cast type unless otherwise 
specifically called for. 

 
All CTs shall be of bar type primary or suitable for the cable given type and size. 

 
For all the CTs suitable type and size clamps are to be supplied for mounting in the 
switchboards. 

 
Polarities and terminal markings of primary and secondary shall be clearly marked on all CTs. 

 

SPECIFICATIONS FOR CTS 
 

a) Current Ratios: 

1. Primary: As per feeder ratings 

2. Secondary: 5A 

 

b) Type: Resin Cast 
 

c) Class: PS-Differential Protection 

5P10-O/C,E/F, RPR 
Class 1 for metering 

 

d) System Voltage 

LT:415V, 3Ph, 50Hz 
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8.0 POTENTIAL TRANSFORMERS 
 

All the Potential Transformers shall comply with the requirements of IS 3156 latest edition. All 
PT's shall be resin cast type and shall have Voltage ratios, output and accuracy class as 
Specified in Data Sheet. 

 
All PT's shall be single phase, dry type suitable for mounting inside the panel or cubicles. 
Clamps, brackets and supports required for the mounting shall be supplied along with PT. 

 
Polarities and Terminal markings shall be clearly marked in all PT's. Name plate indicating, 
voltage ratio, burden, accuracy class, type, serial number, make and model plus other related 
data, shall be provided. 

 
A common earth terminal for earthing of core, bolts, clamps (non current carrying metal parts) 
etc., shall be provided. 

 
For 415V system, Specification of the PT's shall be as follows: 

 

a) Voltage ratio : 415V/110V 

b) Type : Resin cast 

c) Burden : 100VA 

d) Class (Metering/Protection) : 0.5/3P 
 

9.0 INSTRUMENTS AND METERS 
 

Measuring instrument shall be of digital type. They shall be capable of carrying the normal full 
load current (via CTs) and shall not be damaged by effects of rated fault current. The instruments 
shall have an accuracy class of 1.0 as per IS – 1248 & shall have RS 485 MODBUS RTU Half 
duplex interface for IBMS integration. 

 
All instruments and meters shall be enclosed in dust proof, moisture resistant black finished 
cases and shall be suitable for tropical use. They shall be calibrated to read directly the primary 
quantities. They shall be accurately adjusted and calibrated at Works and shall have means of 
calibration, check and adjustment at site. 

 
The Ammeter and Wattmeter current coils shall withstand 200% of rated current continuously 
and 10 times the rated current for 0.5 seconds without loss of accuracy. Voltmeter and 
Wattmeter potential coils shall withstand 120% of rated voltage continuously and twice the rated 
voltage for 0.5 sec. without loss of accuracy. 

 

10.0 VOLTMETER 
 

Voltmeter shall be suitable for operating directly on LT supply voltage 433V. 50Hz AC. with a 
scale indicating directly as for LT metering. 0-500V Voltmeter shall be used. 

 
All Voltmeters are 96mm x 96mm, suitable for mounting on the panel. 

 
Type, Serial Number, accuracy class and borders of the Voltmeter shall be indicated on the dial. 
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11.0 AMMETER 
 

All the ammeters shall be CT operated (5A) with a dial marked for line currents. Type, Serial 
Number, Accuracy class, Operating Current, Burden etc., shall be indicated on the dial. 

All Ammeter shall be digital, panel mounting type and shall be provided with zero adjustment. 
All ammeters shall b 96mm x 96mm, suitable for mounting on the panel. 

 

12.0 ENERGY METERS 
 

WATT HOUR AND VAR HOUR METERS shall be of the three phase two element type suitable for 
measurement of unbalanced loads in three phase four wire circuits. They shall be of draw out 
type and suitable for flush mounting with back connecting terminals. The meter shall have glass 
covers removable from the front of the panel, without dismantling the meter from the panel. All 
permanent magnets shall of the non-ageing type. The meter shall be fitted with a separate test 
block for testing of the reverse direction. They shall be provided with a separate test block for 
testing of the meters without disturbing the CT and PT secondary connections. They shall have 
cyclometer type of register. At least two sealing studs for sealing purposes shall be provided. 
The Energy Meter shall be connected to the secondary of potential transformers and current 
transformers rated for 110 3 Volts and 5 Amp. respectively. These meters shall conform to IS : 
13010 and have an accuracy of class 1.0 or better for KWH meter and 3.0 or better for LVARH 
meters. 

 
Meters shall be compensated for temperature errors and factory calibrated to directly read the 
primary quantities without the use of additional multiplying factor. Multiplying factor, if 
unavoidable shall be a multiple of 10. Number of digits provided shall be adequate to cover at 
least 1000hrs. of operations. 

 
The current coil of the meters shall have a continuous overload capacity of 200% for both 
accuracy and thermal limits. Also the current coils shall withstand at least 10 times the rated 
current for 0.5 seconds without loss of accuracy. 

 

13.0 PUSH BUTTONS 

Push buttons shall be of momentary contact type with rear terminal connection. These shall be 
suitably shrouded to prevent inadvertent operation. Integral inscription plates engraved with 
their functions shall be provided. All push buttons shall have two Normally Closed and two 
Normally. 

 
Open contacts comprising rivets of pure silver. The contacts shall be able to make and carry 5 
A and break up one amp inductive loads at 250V DC. 

 

PUSH BUTTON COLOR SHALL BE AS FOLLOWS: 
 

Stop/open/emergency-Red 
Start/close-Green 

Reset/test- Yellow/black/white 
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14.0 INDICATING INSTRUMENTS 
 

Indicating instruments shall be flush mounted with digital displays. The indicating instruments 
shall conform to IS:1248 and shall have on an accuracy class of 1.5 or better. 
Indicating lamps shall be LED type (Cluster Type). 

 

15.0 CABLE TERMINATIONS 
 

Cable entries and terminals shall be provided in the switchboard to suit the number, type and 
size of copper conductor power cables and copper conductor control cable specified in the 
detailed specifications. 

 
Provision shall be made for top or bottom entry of cables as required. Generous size of cabling 
chambers shall be provided with the position of cable gland and terminals such that cables can 
be easily and safely terminated. 

 
Barriers or shrouds shall be provided to permit safe working at the terminals of one circuit 
without accidentally touching that of another live circuit. 

 
Cable risers shall be adequately supported to withstand the effects of rated short circuit 
currents without damage and without causing secondary faults. 

 
Cable sockets shall be of tinned copper and of the crimping type. 

 

16.0 CONTROL WIRING 
 

All control wiring shall be carried out with 660/1100V grade single core PVC cable having 
stranded copper conductors with minimum cross section of 1.5Sqmm for potential circuits and 
2.5Sqmm for current transformer circuits. 

 
Wiring shall be neatly bunched, adequately supported and properly routed to allow for easy 
access and maintenance. 

 
Wires shall be identified by numbered ferrules at each end. The ferrules shall be of ring type 
and of non-deteriorating material. They shall be firmly located on each termination so as to 
prevent free movement. 

 
All control circuit fuses shall be mounted for easy accessibility. 

 

17.0 TERMINAL BLOCKS 
 

Terminal blocks shall be of 500 Volts grade and of stud/screw less type. 
 

Terminal blocks shall have a minimum current rating of 10 Amps and shall be shrouded. 
Provisions shall be made for label inscriptions. At least 20% spare terminals shall be provided 
on each panel and these spare terminals shall be uniformly distributed on all terminal blocks. 
Terminal blocks for current transformer and voltage transformer secondary leads shall be 
provided with test links and isolating facilities. Also current transformer secondary leads shall 
be provided with short circuiting and earthing facilities. 
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There shall be a minimum clearance of 250mm between the first row of terminal blocks and the 
associated cable @land plate. Also, the clearance between two rows of terminal blocks shall be 
a minimum of 150mm. 

 

18.0 RELAYS 
 

All Relays shall conform to the requirement of IS : 3231/IS 8686 or other applicable approved 
standards Relays 

 
All AC Relays shall be suitable for operation at 50Hz. AC Voltage operated relays shall be 
suitable for 110v 3 Volts PT secondary and Current operated relays for 5Amp CT secondary, as 
specified in this specification. Voltage operated relays shall have adequate thermal capacity for 
continuous operation. 

 
Auxiliary Relays and Timers, shall have pairs of contacts as required to complete the scheme. 
Contacts shall be silver faced with spring action. 

 
All Protective Relays, Auxiliary Relays and Timers except the lockout relays and Interlocking 
relays specified, shall be provided with self reset type contacts. All Trip relays and Timers shall 
be provided with externally hand reset positive action provided with inscription subject to 
Consultant/Client approval. Timers shall be of the electromagnetic or solid state type. 

 
Wherever solid state relays are used the following requirement shall be met: 

 
(a). All Relays shall be designed for operating under an ambient temperature 55 Deg; C 

and 100% relative humidity. 
 

(b) All accessories required for correct operation of each relay shall be supported 

by the Contractor without any extra cost. 
 

(c) The solid state relays shall be stable and suitably protected against transient or 

induced over voltages. The Bidder shall state clearly in his list special 

requirements, if any, for DC input arrangement or cabling considered necessary 

for satisfactory operation of solid state relays quoted by him. 
 

19.0 LABELLING 
 

19.1 General 
Every switchboard, switchboard control contactor, time switch, relay, indicator lamp, meter. 
motor starter, link and any control or protection equipment within or on a switchboard shall be 
clearly and accurately labelled. 

 
Labels shall be engraved laminated plastic or photo anodised rigid aluminium and shall comply 
with the following requirements. 

 
Except where otherwise required, labels shall be fixed adjacent to, but not on any item of 
equipment. 

 
Engraved lettering shall be black on a white background, except that the label for a main switch 
shall have red lettering on a white background, and warning and caution labels shall have white 
lettering on a red background. 

Page 110 of 128



  

  

 

 

The minimum height of lettering shall be 3mm and of sufficient definition to allow easy reading. 
 

19.2 FIXING OF LABELS 
 

Labels shall be securely fixed by: 
 

(a) Screws and adhesive, or 

(b) Fixed in an extruded aluminium section which shall be countersunk screw 

fixed or countersunk riveted to the panel. 
 

Screws shall be tightened with nuts or into tapped holes in the switchboard. Mechanically 
expanded plastic rivets of minimum 6mm head diameter are acceptable instead of screws. 
Aluminium rivets may be used to fix aluminium labels only. Self-tapping screws, thread-cutting 
screws or other fixings are not acceptable. 

 

19.3 LABELS ON EXTERIOR OF SWITCHBOARDS AND 

SCHEDULES 
 

All switchboards shall be labelled with the manufacturer's name. 
 

A switchboard designation label shall be provided. For other than main switchboards, the 
designation label shall also state the source of electrical supply. Separate sections of 
enclosures shall be identified. The label for any section or enclosure containing Supply 
Authority equipment shall be to the satisfaction of the Consultant / Client and the Supply 
Authority. 

 
Every switchboard control shall be labelled and shall include: 

 

(a) Circuit designation for all main switches, main controls and sub-main controls. 

(b) Details of the consumer's mains and all sub-mains. 

(c) Incoming busbar or cable rating to the first tee-off. 

 
The minimum height of lettering shall be 6 mm. 

 
For identification of final sub circuits, a typed schedule, cross-referenced to the lighting and 
power layout plans shall be provided. The schedule shall be protected by a plastic sheet and 
fixed in a suitable frame mounted on the inside of the relevant switchboard door or, if the 
switchboard has no door, on the wall immediately adjacent to the switchboard. 

 

19.4 LABELS ON INTERIORS OF SWITCHBOARDS 
 

Labels identifying equipment within a switchboard shall be located such that the item referred 
to is obvious and the lettering is not substantially obscured by the temporary or permanent 
position of any equipment or wiring. 

 
For plug-in equipment where items are physically but not functionally interchangeable, the label 
wording shall be expanded to clearly identify the removable section (e.g. to identify the contact 
configuration or timing range). Where this is not possible, a second identifying label shall be 
glue fixed to the removable section. 

 
The function and coding shown on the circuit diagram shall be used. 
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The Main link shall be labelled, or stamped and in-filled, `MAIN LINK' on the link. 
 

19.5 WARNING LABELS 
 

Where copolymer membrane coating is used anywhere on live conductors without further 
insulation, a warning label shall be provided on the front cover near the main switch or local 
main switch and in a prominent position within each section of the switchboard. The label shall 
have the following wording in 6mm high lettering: 

 

WARNING 
 

PAINTED COATING ON BUSBARS OR TERMINATIONS IS NOT INSULATION. 

If a stand-by power supply is installed, an appropriate warning label shall be fixed at the main 
switch or local main switch. An example of a typical label is: 

 

WARNING 
 

IN THE EVENT OF LOSS OF NORMAL SUPPLY GENERATOR SET WILL 

AUTOMATICALLY START AND BE CONNECTED TO THIS SWITCHBOARD 

When anti-condensation heaters are fitted, a label shall be provided at each heater reading 
 

WARNING 
 

THERMOSTATICALLY CONTROLLED ANTI-CONDENSATION HEATER-DO NOT 

SWITCH OFF 

 

20.0 Tests 

 

20.1 General 

 
The routine tests shall be conducted as per IS standards on each Power Control Center and 
shall comprise: 

 
Inspection of the Switchboards including inspection of wiring and electrical operational and 
functional tests where necessary. 

 
Checking of protective measures and electrical continuity of the protective circuits. 

 

20.2 DIELECTRIC TESTS 
 

Insulation resistance of the power circuit between each pole and the earth and that between the 
poles shall be measured. 

 
Insulation resistance of all secondary wiring between phase and earth shall be measured. 
Insulation test shall be carried out both before and after high voltage test. 
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20.3 HIGH VOLTAGE TEST 
 

A high voltage test with 2.5 kV for power circuit and 1.5kV for Control Circuit, Duration one 
minute shall be applied between each pole and earth and between poles. Test certificate shall 
be submitted along with panel. 

 
 

21.0 STORING, ERECTION AND COMMISSIONING 
 
 

21.1 Storing 

 
The panels shall be stored in a well ventilated dry place. 

 
Suitable polythene covers shall be pro-aided for necessary protection against moisture, dust, 
and vermin. 

 

21.2 ERECTION 
 

Switchboards shall be installed over trench/floor as required. Suitable grouping holes shall be 
provided in the flooring. Suitable MS base channel shall be  embedded in the flooring on which 
the panel can directly be installed The switchboards shall be properly aligned and bolted to the 
flooring by at least four bolts. Cables shall be terminated on the bottom plate or top plate as the 
case may  be, by using brass compression glands. The individual cables as shall then be led 
through the panel to the required feeder compartments for necessary terminations. The cables 
shall be clamped to the supporting arrangement. Either side, the switchboard earth bus shall 
be connected to the local earth grid. 

 
The base channel used for erection of panels shall form part of the cost of the panel and shall 
not be measured or paid separately. 

 

21.3 PRE-COMMISSIONING TESTS 
 

The panels shall be commissioned only after successful completion of the following tests. The 
tests shall be carried out in the presence of the Consultant / Client. 

 

(a) All main and auxiliary bus bar connections shall be checked and tightened. 
 

(b) All wiring terminations and bus bar joints shall be checked and tightened. 
 

(c) Wiring shall be checked to ensure that it is according to the approved drawing. 
 

(d) All wiring shall be tested for insulation resistance by a 500 volt megger 
 

(e) Phase rotation tests shall be conducted. 
 

(f) Suitable injection tests shall be applied to all the measuring instruments to 

establish the correctness and accuracy of calibration and working order if 

required by the Client. 
 

(g) All relays and protective devices shall be tested for correctness of settings and 
operation by introducing a current generator and an ammeter in the circuit or 
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shall produce calibration or test certificate as required by the inspectorate or Consultant / 
Client. 

 

(h) Functional tests on all feeders. 
 

(i) Make, type and ratings of all components shall be checked and verified as per 

the approved drawings. 

 
 

21.4 METAL TREATMENT AND FINISH 
 

All steel work used in this Contract shall in general, undergo the following process of treatment 
and finish. 

 

(a) Degreasing: by hot alkaline degreasing solution followed by cold water rinsing 

to remove traces of alkaline solution. 
 

(b) Phosphating: by a recognized phosphating process to facilitate durable coating 

of the paint on the metal surfaces and also to prevent the spread of rust in the 

event of the paint film being mechanically damaged. This again shall be 

followed by hot water rinsing to remove traces of phosphate solution. 
 

(c) Drying in dust-free atmosphere. 
 

(d) Primer: Primer coating with a coat of corrosion resistant primer applied on wet 

surface. 
 

(e) Finish coat: Two finishing coats of stoving synthetic enamel paint to the 

specified shade of IS 5. Both the finish coats shall be only spray painted. 
 

(f)  For outdoor units the finishing coat shall be of weather resistant stoving epoxy 

paint of specified shade of IS5. 

 
 

21.5 WARRANTY AND MAINTENANCE 
 

The installation shall be guaranteed against faulty workmanship for minimum of one year from 
the date of practical completion. All faulty workmanship shall be replaced and restored to full 
operation at no cost to the Client within the guarantee period. 

 
Manufacturer's guarantees and warranties shall be obtained in accordance with Clause 9.11 of 
the Preliminaries. The warranty period shall be for eighteen months commencing from the date 
of installation or twelve months from the date of practical completion, whichever is the first to 
occur. 
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AUTOMATIC CONTROL SYSTEM EQUIPMENT 
 
 

1.0 SCOPE 

 
The scope of this section comprises the supply, erection, testing and commissioning of automatic controls 
and instruments conforming to these specifications and in accordance with the requirements of Drawings 
and Schedule of Quantities. It is the Scope of the HVAC Contractor to provide sockets & nozzles for 
building automation system as required. 

 

2.0 TYPE 
 

Controls shall be as described in specifications & of listed makes. 

 

3.0 AUTOMATIC CONTROLS 
 

Automatic controls required for various types of machines have been described in the various sections of 
these Specifications. The individual safety controls and various automatic controls shall be installed 
within the machines by the manufacturers before shipment. However, the following automatic controls, if 
not already installed on the machines, may be installed at site by the Contractor, as per the Schedule of 
Quantities. 

 

4.0 AIR HANDLING UNIT 
 

Each air handling unit shall be provided with temperature sensor, 2 way valve and air flow sensors by BMS 
vendor. 2 way valve shall be installed by HVAC vendor. 

 

5.0 FAN COIL UNITS 
 

The thermostat shall be pulse duration modulated valve with thermal actuators line voltage type 
contemporary design mounted on a plate, suitable for heating and cooling, off/3-speed fan control, 
automatic and manual thermostat, a 2 way motorised valve in water line. 

 

6.0 FLOW SWITCHES 
 

Sockets or necessary arrangements to be made by HVAC Contractor for bellow type flow switches shall 
be provided in condensing water outlet and chilled water outlet at the water chilling machines, and at the 
water cooled condensing units for refrigeration load. The flow switch shall prevent the compressor from 
starting unless the water flow is established in condensing water lines, and chilled water flow is 
established chilled water lines. 

 

7.0 THERMOSTATS 
 

7.1 Shall be electric snap-acting fixed differential type as specified herein, with sensing element 

located in the return air stream. The profile, mounting arrangement and exact location of the 

thermostats shall be as included in Schedule of Quantities and as approved by the Project 

Manager. All thermostats shall supply with the standard mounting boxes, as recommended by 

the manufacturer. 
 

7.2 Instruments required for different types of machines have been described in the various 

sections of these specifications and shown on the Drawings. Following instruments shall be 

provided as per the Schedule of Quantities. 
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8.0 TEMPERATURE GAUGE 
 

Shall be dial type with centigrade & Fahrenheit scales Temperature gauge shall be of the separable socket 
type and shall have extended brass stem, where required, for insulated  pipes. Temperature gauge shall 
be installed at water supply and return at air handling units, chillers & condensers as shown on the 
Drawings. Range of scales shall be 30-120 deg.F (0- 50 deg. C) for air conditioning applications. 

 
 

9.0 PRESSURE GAUGES 
 

Shall be installed on suction and discharge of pumps, supply & return at air handling units, inlet and outlet 
at chillers, and condensers and cooling towers and included in Schedules of Quantities. Suction side 
gauges at pumps shall be compound gauges with 100 mm dia of the range 0-75cm. (0-30 inches) mercury 
vacuum and 0 - 4 Kg. per Sq.cm (0-60 psi) pressure. Discharge side gauges at pumps and at all other 
locations shall be 100 mm dia of the range 
0.5 Kg. per sq.cm (0-60 psi) pressure. Gauges shall be connected to the pipes by U-tube with gun metal 
gate valve, required for gauge protection during testing. 

 

10.0 ROOM THERMOMETERS 
 

The thermometer shall be mercury in glass type or electronic indicators, wall hung temperature indicators, 
of appropriate range, for A/C Space in accordance with the requirements of Drawings and as included in 
Schedule of Quantities. 

 

11.0 CALIBRATION AND TESTING 
 

All automatic controls and instruments shall be factory calibrated and provided with necessary 
instructions for site calibration and testing. Various items of the same type shall be completely 
interchangeable and their accuracy shall be guaranteed by the manufacturer. All automatic controls and 
instruments shall be tested at site for accuracy and reliability before commissioning the installation. 
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MODE OF MEASUREMENTS 

 
Mode of Measurement for payment of items of ducting and piping & their insulation shall be as follows: 

 

1.0 DUCTING 
 

Payment for ducting shall be on the basis of the external surface area of the ducting including all material 
and labor for installed duct. 

 
The rate per Sq.meter of the external surface shall include all wastage, flanges, gaskets for joints, bolts 
and nuts, duct supports and hanger vibration isolation pads or suspenders, flexible connections, 
inspection doors, dampers, turning vanes, straight vanes and any item which will be required to complete 
the external insulation and acoustic lining. 

 
The external area shall be calculated by measuring the over all width and depth (including the corner joints) 
in the center of the duct section from flange face to flange face in case of ducts length with uniform cross 
section. Total area will be arrived at by adding up the area of all duct sections. 

In case of taper pieces average width and depth will be worked out as follows: W 1

 = Width of small cross section 
W 2 =  Width of large cross section 
D 1 =  Depth of small cross section 
D 2 = Depth of large cross section 

 
Average Width = W 1 + W 2 

2 
 

Average Depth = D 1 + D 2 
2 

 
Width and depth in the case of taper pieces shall be measured at the edge of the collar of the flange for 
duct sections flatted with angle iron flanges, otherwise at the bottom of the flange where the flanges are 
of duct sheet. 

 
For circular pieces the diameter of the section midway between large and small diameters shall be 
measured and adopted as the mean diameter for calculating the surface area of the taper piece. Duct 
measurements for calculation of area shall be taken before applications of insulation. 

 
For the special pieces like bends, branches and tees etc, same principles of areas measurements as for 
liner and outer periphery along the curvature angle of the piece shall apply. 

 

2.0 PIPING 
 

Shall be measured in units of length along the center line of installed pipes including all pipe fittings, 
flanges (with gaskets and nuts and bolts for jointing), unions, bends, elbows, tees, concentric and 
eccentric reducers, inspection pieces, expansion loops, ceiling/floor mounted supports etc. The above 
accessories shall be measured as part of piping length along the center line of installed pipes and no 
special rates for these accessories shall be permitted. 
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The quoted unit rates for center line linear measurements of piping shall include all wastage allowances, 
pipe supports includes hangers, MS channel, wooden haunches, nuts and check nuts, vibration isolator 
suspension where specified or required, and cost of excavation, bedding, back filling and finishing as 
required to complete the piping installation as per the specification. None of these items will be separately 
measured nor paid for. However, all valves (gate/globe/butterfly/check/balancing/purge/drain etc.), 
strainers, orifice plates, temperature gauge, pressure gauges shall be separately measured and paid as 
per their individual unit rates, which shall also include their insulation as per specifications, piping 
measurements shall be taken before application of the insulation. 

 

3.0 PIPING INSULATION 
 

Shall be measured in units of length along the center line of the installed pipe, strictly on the same basis 
as the piping measurements described above. 

 
The linear measurements shall be taken before the application of the insulation, it may be noted that for 
piping measurements, all valves, orifice plates and strainers are separately measurable and their quoted 
unit rates shall include the insulation cost in the valve required and as specified. 

 

4.0 DUCT INSULATION/ACOUSTIC LINING 
 

This item is provided separately for various thickness and shall be paid for an area basis of uninsulated 
duct. The area of the duct to be insulated shall be measured before application of insulation 

 

5.0 GRIILS & DIFFUSERS 
 

Grills and dampers shall be measured on cross sectional area basis excluding flanges. 

 

6.0 CABLES 
 

Payment of LT armoured cables shall be on the basis of linear measurements measured from gland to 
gland. The rate shall include extra cables left in the panel. Measurement will be taken as straight runs 
along the route. No claims for balance cable remaining after the completion of work will be entertained. 
No joints in straight runs will be permitted. The contractor has to take the actual measurements based 
on approved route before procuring the cables. 

 
The rates quoted for the cables laid in underground trenches shall include excavation, sand cushioning, 
standard burnt brick protection, refilling consolidating, etc. as per specifications. 

 

7.0 CABLE TERMINATION 
 

The rate quoted for the termination shall include copper/ Al. lugs as applicable, brass compressed glands, 
copper earth clamps for glands, taping, crimping etc. 
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TECHNICAL DATA TO BE FURNISHED WITH THE TENDER 

 

 

VENTILATION & EXHAUST AIR FAN 

 
 

Sl.no Description FAN 1 FAN 2 FAN 3 FAN 4 FAN 5 

1 Manufacturer      

2 Model No      

3 Single / Double skin      

4 Size of the Unit      

5 Length      

6 Width      

7 Height      

8 Casing thickness      

9 Material of Insulation      

10 Thickness of outer skin      

11 Thickness of inner skin      

12 Sections offered      

 Fan      

1 Make of Fan      

2 Model no      

3 Type of fan      

4 Total static - mm wg      

5 External static - mm wg      

6 Efficiency      

7 Noise level      

8 Operating speed      

9 Critical speed      

10 BKW of fan      

11 Drive arrangement      

12 Motor efficiency      

13 Motor rating offered      

14 Degree of protection      

15 Operating voltage frequency and range      

 Filter      

1 Make of filter      

2 Thickness of filter      

3 Number of filters      

4 Pressure drop when clean – mm wg      

5 Pressure drop when dirty – mm wg      

6 Efficiency of filter      

 

CASSETTE UNITS 

 

 
Sl.no Description CU 1 CU 2 CU 3 CU 4 CU 5 

1 Manufacturer      

2 Model No      

3 Size of the Unit      

4 Length      

5 Width      

6 Height      

7 Sections offered      

 Fan      

1 Make of Fan      

2 Model no      

3 Type of fan      

4 Total static - mm wg      
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Sl.no Description CU 1 CU 2 CU 3 CU 4 CU 5 

5 External static - mm wg      

6 Efficiency      

7 Noise level      

8 Operating speed      

9 Critical speed      

10 BKW of fan      

11 Drive arrangement      

12 Motor efficiency      

13 Motor rating offered      

14 Degree of protection      

15 Operating voltage frequency and range      

 Cooling coil      

1 Make      

2 Size      

3 Coil face velocity      

4 Number of sections      

5 Number of rows      

6 Diameter of tube      

7 Fin density      

8 Coil capacity – TR      

9 Entering Water temperature – deg C      

10 Bypass factor of coil      

11 Leaving water temperature – deg C      

12 Pressure Drop – ft of wg      

 Filter      

1 Make of filter      

2 Thickness of filter      

3 Pressure drop when clean – mm wg      

4 Pressure drop when dirty – mm wg      

5 Efficiency of filter      

Page 120 of 128



  

  

 

 

READINGS TO BE FURNISHED DURING PERFORMANCE TESTING 

 

 

AMBIENT CONDITIONS 

 

a) Dry Bulb Temp – Deg C 

b) Wet Bulb Temp – Deg C 

c) Relative Humidity - % 
 

CASSETTE UNITS 

 

a) Total Air Quantity Across Filter – Cfm 

b) Air Entering DB Temperature – Deg C 

c) Air Entering WB Temperature – Deg C 

d) Air Leaving DB Temperature – Deg C 

e) Air Leaving WB Temperature – Deg C 

f) Water Entering Temperature – Deg C 

g) Water Leaving Temperature – Deg C 

h) Water Discharge Pressure – Kg / Sq cm 
a) Water Suction Pressure – Kg / Sq cm 

i) Water Flow Rate - GPM 

j) Fan Motor Current – Amps 

k) Fan Motor Voltage – Volts 

l) Fan Motor – RPM 
 

FRESH AIR INTAKES 

 

a) Face Area of Louvers – Sq m 

b) Air Quantity – CFM 
 

VENTILATION AIR UNITS 

 

a) Total Air Quantity Across Filter – Cfm 

b) Fan Motor Current – Amps 

c) Fan Motor Voltage – Volts 

d) Fan Motor – RPM 
 

EXHAUST AIR UNITS 

 

a) Total Air Quantity Across Opng – Cfm 

b) Fan Motor Current – Amps 

c) Fan Motor Voltage – Volts 

d) Fan Motor – RPM 
 

AIR BALANCING REPORT 

 

a) Floor 

b) Office Area Name 

c) Diffuser / Grill Number : 
(The numbers should be marked on the drawings too) 

d) Velocity across diffuser / Grill - FPM 

e) Neck Size of diffuser / Grill – M 

f) Attained air flow qty – CFM 
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g) Designed air flow qty – CFM 

h) Difference in air flow qty – % CFM 

 
 

CONDITIONED SPACE (for each zone) 

 

a) Average temperature in the conditioned 
space (Readings should be taken at 

various points in the Conditioned space 
and marked on the drawing). 

 
 

CONTROLS 

 

a) Function of each control shall be tested and report furnished. 
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GENERAL LIST OF APPROVED MAKE OF MATERIALS  

   
Sl 
No 

Description of Item Recommended Make / Manufacturer 

      

  CIVIL AND INTERIOR WORKS   

1 Ordinary Portland Cement   

  Grey Cement 
Acc / Bharthi/ Ultratech / Grasim Industries / 
Coromandel 

  White Cement Birla White / Jk 

2 Integrated Water Proofing Compound 
Fosroc / Sika / Hycrete Elite / Evercrete Dps / Myk 
Acqafin Admix 

3 Construction Chemicals 
Fosroc / Roffe / Mc Bauchamie / Krishna Conchem / 
Fairmate 

4 Expansion Joint Filler Sil Flex Of Supreme Industries Ltd 

5 Steel   

  Hysd Bars Tisco / Rinl / Jsw / Sail 

  Structural Steel Tata / Sail /Jsw 

  Stainless Steel Salem Steel / Indalco / Jindal /Sail 

6 Aluminium Extrusion Hindalco / Indal / Jindal / Bhorukha / Sapa 

7 Cement Concrete Blocks Apco / Prayosa / Conwood / Automatic 

8 Aotoclaved Aerated Concrete / Light Weight Blocks Shirke / Aerocon / Biltech 

9 Fire Retardant Paint Akzonobel / Promat 

10 High Tensile Bolts Unbrako / Gkw / Fischer / Hilti 

11 Mechanical Splicing Couplers 
Jianmao Bldg / Technology Pvt Ltd / G-Tech / Sha 
Martin 

12 Synthetic Enamel Paints & Primer 
Ici (Akzonobel) / Asian Paints / Goodlass Nerolac / 
Berger 

13 Crystalline Water Proofing Compound 
Krystol T1 & T2 / Krystalline / Peneseal Cwp / / 
Aquafin Ic / Vandrex / Basf / Zuba 

14 Epoxy Paint 
Ici (Akzonobel) / Asian Paints / Goodlass Nerolac / 
Jotun / Berger 

15 Acrylic Weather Shield Paint Ici (Akzonobel) / Asian Paints / Berger 

16 Plastic Emulsion & Acrylic Distemper 
Ici (Akzonobel) / Asian Paints / Goodlass Nerolac / 
Jotun / Berger 

17 Synthetic Textured Paint Spectrum / Asian Paints / Berger 

18 Premium Textured Exterior Paint Terraco India Ltd / Spectrum / Asian Paints / Berger 

19 Interior Textured Paints Oikas / Caprol / Spectrum / Asian,Berger /  Ici 

  Wall Putty Birla White,Jk White 

  Red Oxide & Pink Primers Ici,Asian,Berger,Nerolac 

  Melamine Polish Ici Dulux, Timberstone Melamine Coating, 

  Pu Polish /Paint Asian / Ici Dulux , Nerolac , Mrf (Aqua Fresh) 

20 Floor Hardeners - Dry Shake/Liquid Nonmetallic Fosroc / Roffe / Fairmate / Stp Ltd / Mc Bauchemie 

21 Membrane Water Proofing System 
Elastodek P4 / Myk Aquafin-2Km / Multiplas / / Iwl / 
Stp Ltd / Basf 

22 Concrete Paver Tiles Basant Beton / Conwood / Automatic 

23 Cobble Stone Basantbeton / Somani 

24 Rolling Shutter Swastik / Standard / Shubdwer 

25 Chemical / Mechanical Anchor Fastners Hilti / Fischer / Mkt (Germany) 

26 Metalic Fire Doors Steelage / Shakti Met-Dor 

27 Pvdf Coating, Polyester Powder Coating Akzonobel / Jotun 

28 Vitrified Tiles 
Johnson,Nitco,Kajaria,Orient,Somany, L Thai,Cotto 
Italia 

29 Tile Grouts, Joint Filler Laticrete, Bal Endura, Ge Bayer Silicon 
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30 Ceramic Tiles Johnson / Somany / Kajaria / Nitco 

31 Glass Mosaic Bizazza / Pixel Mosaic India Ltd / Italia / Palladio 

32 Mirror Modi Glass / Ashai / Saint Gobain 

33 Tile Adhesive Bal Adhesive / Laticrete / Pidilite 

34 False Flooring Kingspan 

35 Gypsum Board False Ceiling & Gypsum Partitions 
Saint Gobain India Gypsum Ltd / Lafarge / Ramco 
Industries / Usg 

36 Metal Ceiling Hunter Douglas / Armstrong 

37 Mineral Fibre Board Ceiling Saint Gobain India Gypsum Ltd / Armstrong 

38 Calcium Cilicate Board Ramco Industries 

39 Glass Wool Lloyds / Twiga 

40 Plywood (Bwp Marine Grade) 
Century / Anchor / Greenply / Kitply / Archidply / 
Mayur / Kenwood 

41 Marine Grade Block Board Century / Anchor / Greenply / Kitply / Kenwood 

42 Laminated Sheet 
Greenply / Formica / Decolam / Royal Touche / 
Signature / Merino 

43 Flush Doors Anchor / Kutty / Century / Greenply 

44 Mdf Boards 
Bajaj Eco-Tech / Anchor / Nuwud / Duro, Century 
Ply, Green Ply 

45 Veneers 
Century / Greenply / Durian / Anchor / Timex / 
Archidply 

46 
Mortice Lock, Multipurpose Lock, Handle, Tower Bolt, Hinges & Cp 
Fittings For Doors/ Windows 

Godrej, Dorset, Dorma, Hettich, Geze. 

47 Furniture Hardware Hettich, Dorset, Ebco, 

48 All Others Hardware Hettich , Doorset , Godrej ,Dorma, Ipsa, Geze 

49 Stainless Steel Hinges Hettich , Doorset , Godrej ,Dorma, Geze 

50 Pre Laminated Particle Board Century, Merino , Archidply 

51 Adhesive Fevicol Sh, Vamicol, Araldite Of Hindustan, Laticrete 

52 Wooden Fire Rated Doors Promat / Doors & Doors 

53 Galvalume Roof Sheeting 
Tata Blue Scope Steel / Jsw Steel / Ispat Industries / 
Bhushan Power & Steel 

54 Anti Termite / Pest Control Pest Control India Ltd / Bigico 

55 
Toughened Glass Laminated Glass Safety Glass Annealed Glass 
(Glass (Relevant Code Bs 952) Heat Strengthened Glass) 

Saint Gobain, Asahi India, Modi Glass 

  Glass Film 3M, Llumar 

56 Aluminium Extrusions Hindalco / Indal / Jindal / Bhorukha 

57 Stainless Steel Salem Steel / Indalco / Jindal 

58 Neoprene Amee / Bohra Rubbers 

59 Aluminium Composite Panels Alucobond, Alstrong , Alstone 

60 Expansion Anchors Hilti / Fischer / Mkt (Germany) 

61 Chemical Anchors Hilti / Fischer / Mkt (Germany) 

62 Bolts / Screws (Ss 316) Hilti / Fischer 

63 Structural Sealant Dow Corning / Ge 

64 Weather Sealant Dow Corning / Ge 

65 Polysulphide Sealant Fosroc, Choksey, Pidilite 

66 Silicone Sealant Ge Bayer Silicone, Dow Corning, Wacker. 

67 Double Sided Tape Norton / 3M 

68 Patch Fittings Dorma / D-Line 

69 Fixtures For Structural Glazing Dorma /Giesse / Cottswold 

70 Insulation Twiga / Lloyds / Rockwool 

71 Structural Steel Tisco / Rinl / Jsw / Sail / Apl Apollo Only For Shs) 

72 Pvdf Coating Akzonobel / Jotun 

73 Architectural Coating Applicators Sp Architectural Coatings / Radiant Coatings 
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74 Outdoor Furniture ( Sitting Bench, Dustbin) Approved Make 

75 Modular Furniture Godrej, Hni, Featherlite, 

76 Furniture-Chairs And Sofas, Table Bench Pouf Etc Godrej, Hni, Featherlite,  

77 Acoustical Panelling Absound Overseas, Anutone, Armstrong, Bose 

78 Acoustical False Ceiling Absound Overseas, Anutone, Armstrong 

79 Decking Sheet Tata Bluescope Corus 

80 Aac Block 
J.K Lakshmi Cement, Shree Cement, Ash Tech 
India Pvt. Ltd, Instablock 

81 Pop Sriram 

82 Wallpaper,Wall Covering Asian,Happy Walls,Kayra Décor,Tbc,Elitis 

83 Fabrics Bandhini Home ,Freedom Tree,Anhad,,Maharam 

84 Tile Grouts, Joint Filler Laticrete, Bal Endura, Ge Bayer Silicon 

85 Carpet/Rugs Maharaja Carpet,Rks,Royal Thai 

86 Laminated Wooden Flooring Armstrong, Rosselle, Floor Master 

  Plumbing Works   

  Pipeline Works:   

87 
Pvc Pipes And Fittings 

Supreme / Finolex / Prince / Oriplast / Or Approved 
Equivalent 

88 Hdpe Pipes And Fittings 
Manikya  /  Pioneer  Polyfeb  /  Hasti  /  Or Approved 
Equivalent 

89 Ci Pipes And Fittings 
Lanco Kalahasti / Kejriwal / Neco / Or Approved 
Equivalent 

90 Stoneware       Pipes       And Specials Mysore  Potteries  /  Tsl  /  Or  Approved Equivalent 

91 Sluice Valve Kirloskar  /   Ivc   /   Ivi   /   Or   Approved Equivalent 

  Vitreous China Items   

92 
Orissa Pan 580Mm X 440Mm 

Hindware     /   Cera   /   Parryware  /   Or Approved 
Equivalent 

93 Wall  Hung  European  Water Closet With Chair Brackets 
Hindware     /   Cera   /   Parryware  /   Or Approved 
Equivalent 

94 Wash  Basin  Oval  -  Counter Top 510Mm X 380Mm 
Hindware     /   Cera   /   Parryware  /   Or Approved 
Equivalent 

95 Wash   Basin   -   Rectangular 550Mm X 400Mm 
Hindware  / Cera / Parryware / Or Approved 
Equivalent 

96 Large Flat Back Urinals 
Hindware     /   Cera   /   Parryware  /   Or Approved 
Equivalent 

97 Urinal Partition 
Hindware     /   Cera   /   Parryware  /   Or Approved 
Equivalent 

98 Recessed  Soap  Tray  216Mm X 108Mm 
Hindware     /   Cera   /   Parryware  /   Or Approved 
Equivalent 

99 Toilet Paper Holder 
Hindware     /   Cera   /   Parryware  /   Or Approved 
Equivalent 

  Chromium Plated (Cp) Fittings   

100 Cp Pillar Tap With Long Neck - 15Mm Dia. Jaquar  / Nova / Or Approved Equivalent 

101 Cp  Long  Body  Bib  Cock  -  15 Mm Dia. Jaquar  / Nova / Or Approved Equivalent 

102 Cp Angle Cock – 15 Mm Dia. Jaquar  / Nova / Or Approved Equivalent 

103 Cp Concealed Stop Cock - 20 Mm Dia Jaquar  / Nova / Or Approved Equivalent 

104 Cp Sink Cock Jaquar  / Nova / Or Approved Equivalent 

105 Cp Shower Rose - 15 Mm Dia Jaquar  / Nova / Or Approved Equivalent 

106 Cp Shower Arm Jaquar  / Nova / Or Approved Equivalent 

107 Cp Bottle Trap - 32 Mm Dia Jaquar  / Nova / Or Approved Equivalent 

108 Cp  Waste  Coupling  -  32  Mm Dia Jaquar  / Nova / Or Approved Equivalent 

109 Toilet Seat And Cover 
Commander   Pelican   /   Prince   /   Or Approved 
Equivalent 
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110 32 Mm Dia Pc Flush Valve Jaquar  / Nova / Or Approved Equivalent 

111 32 Mm Dia Fp Flush Pipe Jaquar  / Nova / Or Approved Equivalent 

112 Pvc Flushing Cistern Prince   /   Commander  /   Or   Approved Equivalent 

113 Cp Wall Flange Jaquar  / Nova / Or Approved Equivalent 

114 Mirror 
Commander / Tulip / Nandi / Atul / Pilco / Or 
Approved Equivalent 

115 Cp Tower Rod Ess-Ess  / Or Approved Equivalent 

116 Cp Towel Ring Ess-Ess  / Or Approved Equivalent 

117 Cp Double Horn Coat Hook Ess-Ess  / Or Approved Equivalent 

118 Cp Liquid Soap Dispenser Sona  Or Approved Equivalent 

119 Cp Connection Tube Aryan / Or Approved Equivalent 

120 Pvc Connection Tube Kohinoor / Or Approved Equivalent 

121 Water Heater Racold  /  Venus  /  Usha  /  Or  Approved Equivalent 

122 Stainless Steel Sink 
Diamond  /  Nirali  /  Amc  /  Jayna  /  Or Approved 
Equivalent 

123 Toilet Seat Cover Commander  /   Prince   /   Or   Approved Equivalent 

  Pipes & Fittings   

124 Ci Pipes And Fittings Neco-Centri / Or Approved Equivalent 

125 Ci Manhole Cover And Frame Neco-Centri    /   Bic    /   Or    Approved Equivalent 

126 Gi Pipes Tata  /  Apollo /  Zenith  /  Or  Approvoed Equivalent 

127 Gi Fittings R  Brand  /  Unik  /  New  /  Or  Approved Equivalent 

128 Gm Gate Valves / Flat Valves / Non Return Valves Leader  /  Neta  /  Zolotto  /  Or  Approved Equivalent 

129 Butterfly Valves Intervalve / Or Approved Equivalent 

130 
A) Cpvc Pipes 
B) Pvc Pipes (Blue Threaded Pipes) 

Astral    /    Ashirwad        Or    Approved Equivalent 
Oriplast    /    Supreme     Or    Approved Equivalent 

131 Stoneware Pipes And Fittings 
Mysore Stoneware & Potteries / Tsl Or Approved 
Equivalent 

132 Ci Rungs Neco-Centri     /     Bic     Or     Approved Equivalent 

133 Ci Manhole Cover And Frame Neco-Centri/Bic         Or          Approved Equivalent 

134 Elastomeric Rings / Gaskets 
Prabhat Elastomers / Madras Industrial Products/ 
Approved Equivalent 

  Pumps & Accessories   

135 
Monoblock Pumps 

Grundfos  /  Kirloskar  /Beacon  /  Darling Or 
Approved Equivalent 

136 Water Meter Dasmesh  /  Anand  Asahi  Or  Approved Equivalent 

  Electrical Works   

  Ht Side:   

137 11Kv Ht Xlpe Cables Polycab /Kei/Havells 

138 Ht Cable Termination Kit Raychem / Birla-3M 

139 Oil Filled Transformer Volt Amp/ Kirloskar/Esennar 

140 Current Transformer Kappa / Kalpa/ Pragathi 

141 Voltage Transformer Kappa / Kalpa / Pragathi 

142 11Kv Ht Vcb Abb /  Schneider/ Siemens 

143 Ht Panel 
Pragathi Controls /Power Control Equipments / 
Lotus 

  Lt Side:   

144 
Bus Duct ( Air Insulated Type) 

Pragathi Controls /Power Control Equipments / 
Lotus Powergear 

145 Bus Duct ( Sandwitched Construction) C&S / Schneider 

146 Acb / Mccb Abb / Schneider/Indoasea 

147 Lt Panels / Amf /Apfc Panels 
Pragathi Controls /Power Control Equipments / 
Lotus Powergear 

148 Dg Sets Cummins / Caterpillar /Mtu 
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149 Batteries Amaron /Exide / Amco 

150 Ups Delta / Liebert / Emerson 

151 1.1Kv Lt Cables Avocab / Polycab / Havell’S / Kei 

152 Cable Glands Sunil / Smi / Cosmos 

153 Cable Lugs Dowell/3D 

154 Lt Cable Termination Kit Raychem / Safe Kit 

155 
Mcb / Rcbo /Elcb Mcb - Dbs For Lighting / Power / Emergency / 
Ups 

Abb / Schneider /Havells / L&T 

156 Mccb Schneider / Abb /L&T 

157 Apfcr  (Numeric Type) Beluk (Germany) / Enercon Sys. Pvt.Ltd / Alstom 

158 Cable Trays Profab / Indiana / Rico Steel 

159 Race Ways / Cable Management System Schneider / Mk / L&T 

160 Telephone Cable ( Indoor) Dooravani / Delton / Finolex 

161 Telephone Cable Outdoor (Jelly Filled) Finolex / Karnataka Telecables /  Vindhya 

162 Television Cable Rr Kabels/Finolex 

163 Advanced Lightning Abb / Erico / Indelec 

  Meters / Switches / Relays:   

164 Timers Abb / Legrand / Telemechanic 

165 Capacitors Universal / Meher / Epcos 

166 Selector Switches Siemens / L&T /  Kaycee 

167 Indicating Meters Conzerv 

168 Energy Meter Conzerv / Ae / Meco 

169 Push Buttons Siemens / L&T / Teknic 

170 Indicating Lamps Siemens / Alstom / Vaishno / Binay 

171 Protective Relays C&S / Abb / Siemens / Alstom / Easun 

172 Industrial Sockets Legrand / Abb / C&S 

173 Inverter Batteries Exide / Luminous /Amaron 

174 Cat 6 Cable For Data Amp 

175 Cat 6 Cable For Voice Amp 

176 Cat 6 Angled /Straight Jack Panel Data Amp 

177 Cat 6  Angled /Straight Jack Panel  Voice Amp 

178 Cat 6 Information Outlet Amp 

179 Face Plate ( Simplex ,Duplex, Quad) Amp 

180 9 U,12 U , 15 U And 45U Closed Rack Netrack 

181 Closed Circuit Tv System Honeywell / Pelco / Bosch  / Tyco 

182 Camera / Dvr Honeywell  / Bosch  / Ge  / Pelco 

  Light Fixtures / Conduits   

183 Light Fixtures Philips / Ge / Bajaj / Lvds (Induction Lamps Only) 

184 Led / Cfl Light Fixtures Havells / Philips / Wipro / Crompton 

185 Street Light Poles Shubham / Pipe Corporation / Keselec 

186 Ceiling / Exhaust Fans 
Havells/ Cg Almonard / Khaithan  / Crompton 
Greaves / Bajaj / Usha  

187 Frls Pvc Conduits Vip / Precision / Universal /  Nelco / Avon Plus 

188 Metal Conduits Tata / Bharath / Gb 

189 Frls Wires-1100V Grade 
Rr Kabels / Anchor / Finolex / Power Flex / Kei / 
Havells / Great White 

190 Light Switches 
Anchor Roma / Tresa / Mds Mosaic / Mk India / 
Schneider  / Havells  / Abb  

191 Db Legrand / Abb 

  Fire Fighting And Fire Protection   

192 Gi Pipes Tata "C" Class 

193 Gi Fittings "R" Brands 

194 Hydrants Newage 
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195 Portable Extinguishers Excellent 

196 Pumps (Electrical & Diesel) Kirloskar/Mather & Platt 

197 Detection System Notifier/Gent/Hochiki 

198 Public Address System Ahuja 

199 Valves Kirloskar 
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