GENERALTECHNICALSPECIFICATIONS

1.0 General:
Allmeasurementsshallbemadeinthemetricsystem.Differentitemsofworkshallbemeasuredinaccorda
ncewiththeproceduressetforthintherelevantsectionsreadinconjunctionwithGeneralConditionsofContract. Th
esameshallnothoweverapplyinthecaseoflump-
sumitems.Allmeasurementsandcomputationsunlessotherwiseindicatedshallbecarriednearesttothefollowin

glimits:

(i) lengthandbreadth.............cocooiiiii e 10mm

(i) height,depthorthicknessofearthwork,sub-
base,bases,surfacing,andstructuralmembers .............cc.c......... 5mm

(iii) AFCAS, ..veeveteiietietesteie et e sttt eteste st ete s bt et e st teebe b en et e b et seerensenaens 0.01Sqg.Metre

(iv) CUDICCONTENES......coviiiieiececeeeee e 0.01cubicmetre
inrecordingdimensionsofworkthesequenceoflength,widthandheightordepthorthicknessshallbefollo
wed.

2.0 MeasurementofleadforMaterials:

Whereleadisspecifiedinthecontractforconstructionmaterials,thesameshallbemeasuredasdescribe
dhereunder.

Leadshallbemeasuredovertheshortestpracticablerouteandnottheoneactuallytakenandthedecision
oftheEngineer-in-
chargeinthisregardshallbetakenasfinal.Distanceuptoandincluding100metersshallbemeasuredinunitsof50
metres,exceeding100metresbutnotexceeding1KM.inunitsof100metresandexceeding1km.inunitsof500met
res.Thehalfandgreaterthanhalfoftheunitsshallbereckonedasoneandlessthanhalfoftheunitsignored.Inthisre
gard,thesourceofthematerialshallbedividedintosuitableblocksandforeachblockthedistancefromthecentreoft
heblocktothecentreofplacingpertainingtothatblockshallbetakenastheleaddistance.

3. SurfaceRegularityofSubgrade&PavementCourses:

Thesurfaceregularityofcompletedsub-
basecoursesandwearingsurfacesinthelongitudinalandtransversedirectionsshallbewithinthetolerancesindic
atedinTablebelow.Thelongitudinalprofileshallbecheckedwitha3metrelongstraightedge,atthemiddleofeachtr
afficlanealongalineparalleltothecentrelineoftheroad.Thetransverseprofileshallbecheckedwithasetofthreeca
mberboardsatintervalsof10metres.

PERMITTEDTOLERANCESOFSURFACEREGULARITYFORPAVEMENTCOURSES

Sr. TypeofCons LongitudinalProfilewith3metrestraighted CrossProfile
No. truction ge
MaximumP | Maximumnumberofundulat | Maximumpermissiblevariatio
ermissibleu ionpermittedinany300m.le nfromspecifiedprofilecamber
ndulationin ngthexceedinginmm. template—mm
mm
18 12 10 6
1 2 3 4 5 6 7 8
EarthSubgrade 36 30 - - - 15
2 | Granular/lime/Ce 23 - 30 - - 12
mentStabilisedS
ub—
base.
3 | WaterBoundMac 18 - - 30 - 8
adamwithnominal
sizemetal(20-
50)mm
4 | Semi- 15 - - - 20 6
DenseCarpet@
Notes:-

1.Theseareformachinelaidsurfaces.Iflaidmanually,duetounavoidablereason,toleranceupto50percentabove
thesevaluesinthiscolumnmaybepermitted.However,thisrelaxationdoesnotapplytothevaluesofmaximumund
ulationforlongitudinalandcrossprofilesmentionedincolumns3and8inthetable.

2. Surfaceevennessrequirementsinrespectofboththelongitudinalandcrossprofilesshouldbesimultaneously
satisfied.



3. Rectification:Wherethesurfaceirregularityofsubgradeandthevariouspavementcoursesfalloutsidethespe
cifiedtolerances,thecontractorshallbeliabletorectifytheseinthemannerdescribedbelowandtothesatisfactiono
ftheEngineer-in-chargeathisowncost.

(i) Subgrade:Wherethesurfaceishigh,itsnailbetrimmedandsuitablycompacted.Wherethesameinlow,thedefi
ciencyshallbecorrectedbyaddingfreshmaterial. Thedegreeofcompactionandthetypeofmaterialtobeusedshal
Iconformtothespecifiedrequirements.

(ii) Granular/Sub-
base:Sameasat(i)aboveexceptthatthedegreeofcompactionandthetypeofmaterialtobeusedshallconformtot
hespecifiedrequirements.

(iii) Lime/Cementstabilizedsoilsub-
base:ForLime/Cementtreatedmaterialswherethesurfaceishigh,thesameshallbesuitablytrimmedwhiletaking
carethatthematerialbelowisnotdisturbedduetothisoperation.However,wherethesurfaceislow,thesameshallb
ecorrectedasdescribedhereinbelow.
Forcementtreatedmaterial,whenthetimeelapsedbetweendetectionofirregularityandthetimeofmixingofthema
terialislessthen2hours,thesurfaceshallbescarifiedtoadepthof50mm,supplementedwithfreshlymixedmaterial
asnecessaryandrecomposedtotherelevantspecification.Whenthistimeismorethan2hours,thefulldepthofthel
ayershallberemovedfromthepavementandreplacedwithfreshmaterialtospecification.Ineithercase,theareatr
eatedshallnotbelessthan5metreslongby2metreswide. Thisshallalsoapplytolimetreatedmaterialexceptthatth
etimecriterionshallbe3hoursinsteadof2hours.

(iv) WaterBoundMacadamBase:Wherethesurfaceishighorlow,thetop75mmshallbescarified,reshapedwit
haddedmaterialasnecessaryandrecompacted. Theareatreatedataplaceshallnotbelessthan5metreslongand
2metreswide.

(v) BituminousConstructions:Forbituminousconstructions,otherthanwearingcourse,wherethesurfaceisl
ow,thedeficiencyshallbecorrectedbyaddingfreshmaterialandrecompactiontospecifications.
Wherethissurfaceishigh,thefulldepthofthelayershallberemovedandreplacedwithfreshmaterialandcompacte
dtospecifications.Forwearingcourse,wherethesurfaceishighorlow;thefulldepthofthelayershallberemovedan
dreplacedwithfreshmaterialandcompactedtospecificationsinallcaseswheretheremovalandreplacementofa
bituminouslayerisinvolved,theareatreatedshallnotbelessthan5metrelongandnotlessthan1lanewide.

4, QualityControlTestsDuringConstruction:

ThematerialssuppliedandtheworkscarriedoutbytheContractorshallconformtotheenclosedrelevantspecificat
ions.Forensuringtherequisitequalityofconstruction,thematerialsandworksshallbesubjectedtoqualitycontrolt
estasdescribedhereinafter,bytheEngineer-in-
charge.ThetestingfrequenciessetfortharethedesirableminimumandtheEngineer-in-
chargeshallhavethefullauthoritytocarryouttestasfrequentlyashemaydeemnecessarytosatisfythatthemateria
Isatworkcomplywiththeappropriatespecifications. Testproceduresforthevariousqualitycontroltestsareindicat
edintherespectivesectionsofthespecificationsorforcertaintestswithinthissection.Wherenospecifictestingpro
cedureismentioned,thetestshallbecarriedoutasperprevalentacceptedengineeringpracticetothedirectionsoft
heEngineer-in-charge.

TestsonEarthworkforEmbankmentConstruction:

51 BorrowMaterial:

(a) SandContent(IS:2720PartlV)
Twotestper8000CubicMetresofsoil.

(b) PlasticityTest(I1S:2720Part-V)
Eachtypetobetested. Twotestsper8000CubicMetresofsoil.

(c) Densitytest(1S:2720PartVII)
Eachsoiltypetobetested. Twotestsper8000CubicMetresofsoil.

(d) MoistureContentTest(1S:2720Part-
II)Onetestforevery250CubicMetresofsoil.

5.2 CompactionControl:

Controlshallbeexercisedbytakingatleastonemeasurementofdensityforeach1000squaremetresofcompacted
area,orcloserasrequiredtoyieldtheminimumnumberoftestresultsforevaluatingday'sworkonstatisticalbasis. T
hedeterminationofdensityshallbeinaccordancewithlS.:2720(PartXXVMI).Testlocationsshallbechosenonlyt
hroughrandomsamplingtechniques.Controlshallnotbebasedontheresultofanyonetestbutonthemeanvalueof
asetofb-
10densitydeterminations.Thenumberoftestsinonesetofmeasurementsshallbe5aslongasitisfeltthatsufficient
controloverborrowmaterialandthemethodofcompactionsisbeingexercised.lfconsiderablevariationsareobse
rvedbetweenindividualdensityresults,theminimumnumberoftestsinonesetofmeasurementshallbeincreaset
010.Theacceptanceofworkshallbesubjecttotheconditionthatthemeandrydensityequalsorexceedsthespecifi
eddensityandthestandarddeviationforanysetofresultsisbelow
0.08gm/cc.Howeverforearthworkinshouldersandintop500mmportionoftheembankmentbelowthe



subgrade,atleastonedensitymeasurementshallbetakenforevery500squaremetersofthecompactedar
eaprovidedfurtherthatthenumberofthetestsineachset-
ofmeasurementshallbeatleast10.Inotherrespects,thecontrolshallbesimilartothatdescribedearlier.

6. FollowingmaterialsshallconformtothelndianStandardsshownagainstthem:

(1) ....Cement..................
(2) ....Sandformasonry.
(3)..... Sandforconcrete.
(4)..... Coarseaggregate.

(5).....MildSteel...

(6)..... Highyieldstrengthdeformedbars
(a) HotRolled.........cccoooveviieeeeee e, 1S:1139
(b) ColdTwisted........cceecverireriieeeeieeee e 1S:1786

7. Barrelthicknessofpipesofdifferentclassshallbeasunder:

Sr.No. | InternalDiameterofpipeinmm Barrelthickness(inmm).

NP1 NP2 NP2

1 80 25 25 -
2 100 25 25 -
3 150 25 25 -
4 250 25 25 -
5 300 30 30 -
6 350 32 32 75
7 400 32 32 75
8 450 35 35 75
9 500 - 35 75
10 600 - 40 80
11 700 - 40 80
12 800 - 45 90
13 900 - 50 100
14 1000 - 55 100
15 1100 - 60 115
16 1200 - 65 115




ItemNo.19:Excavationforfoundationupto1.50mt.depthincludingsortingoutandstacki
ngofusefulmaterialanddisposingofftheexcavatedstuffwithinallleadan

dliftforallsortsofsoil.

304.1 Scope

Excavationforstructuresshallconsistoftheremovalofmaterialfortheconstructionofothersimilar
structures,inaccordancewiththerequirementsoftheseSpecificationsandthelinesanddimensio
nsshownonthedrawingsorasindicatedbytheEngineer. Theworkshallincludeconstructionofthe
necessarycofferdamsandcribsandtheirsubsequentremoval;allnecessarysheeting,shoring,br
acing,drainingandpumping;theremovalofalllogs,stumps,grubsandotherdeleteriousmatteran
dobstruction,necessaryforplacingthefoundations,trimmingbottomsofexcavations;backfilling
andclearingupthesiteandthedisposalofallsurplusmaterial.

304.2 ClassificationofExcavation

301.2.1. Classification:AllmaterialsinvolvedinexcavationshallbeclassifiedbytheEngineerinth
efollowingmanner:

(a) Soil
Thisshallcomprisetopsoil,turf,sand,silt,loam,clay,mud,peat,blackcottonsoil,softshale
orloosemurrum,amixtureoftheseandsimilarmaterialwhichyields 10theordinaryapplica
tionofpick,spadeand/orshovel,rakeorotherordinarydiggingequipment.Removalofgra
veloranyothermodularmaterialhavingdimensioninanyonedirectionnotexceeding75m
mshallbedeemedtobecoveredunderthiscategory.

(b) OrdinaryRock(notrequiringblasting)thisshallinclude:

(i) Rocktypessuchaslaterites,shalesandconglomerates,varietiesoflimestoneand
sandstoneetc.,whichmaybequarriedorsplitwithcrowbars,alsoincludinganyroc
kwhichindrystatemaybehard,requiringblastingbutwhich,whenwet,becomess
oftandmanageablebymeansotherthanblasting;

(i) macadamsurfacessuchaswaterboundandbitumenbound;solingofroads,ceme
ntconcretepavement,coddlestoneetc.compactedmurrumorstabilizedsoilrequi
ringuseofpickaxeorshovelorboth.

(iii) limeconcrete,stonemasonryandbrickworkinlime/cementmortarbelowgroundl
evel,reinforcedcementconcretewhichmaybebrokenupwithcrowbarsorpicksan
dstonemasonryincementmortarbelowgroundlevel;and

(iv) boulderswhichdonotrequireblastingfoundlyinglooseonthesurfaceorembedde

dinriverbed,soil,talus,slopewashandterracematerialofdissimilarorigin.



(c) HardRock(requiringblasting)T
hisshallcomprise:

(i) anyrockorcementconcretefortheexcavationofwhichtheuseofmechanicalplant
and/orblastingisrequired;

(i) reinforcedcementconcretebelowgroundlevelandinbridge/ROB/RUB/flyoverpi
ersandabutments,

(iii) bouldersrequiringblasting.

(d) HardRock(usingcontrolledblasting)
Hardrockrequiringblastingasdescribedunder(c)butwherecontrolledblastingistobecarr
iedoutinlocationswherebuilt-uparea,hutsandaresituatedatwithin200moftheblastsite.

(e) HardRock(blastingprohibited)
Hardrockrequiringblastingasdescribedunder(c)butwhereblastingisprohibitedforanyr
easonlikepeoplelivingwithin20mofblastsitesetc.andexcavationhastobecarriedoutbyc
hiselling,wedgingoranyotheragreedmethod.

(f) MarshySoil
Thisshallincludesoilslikesoftclaysandpeatsexcavatedbelowtheoriginalgroundlevelof
marshesandswampsandsoilsexcavatedfromotherareasrequiringcontinuouspumping

orbailingoutofwater.

304.3 ConstructionOperations

304.3.1 SettingOut

AfterthesitehasbeenclearedaccordingtoClause201,thelimitsofexcavationshallbesetouttruet
olines,curvesandslopes,curves,slopes,gradesandsectionsasshownonthedrawingsorasdirectedbyth
eEngineer.TheContractorshallprovidealllabour,surveyinstrumentsandmaterialssuchasstrings,pegs,
nails,bamboos,stones,lime,mortar,concreteetc.requiredinconnectionwiththesettingoutofworksandt
heestablishmentofbenchmarks. TheContractorshallberesponsibleforthemaintenanceofbenchmarks

andothermarksandstakesaslongasintheopinionoftheEngineer,theyarerequiredforthework.

304.3.2 Excavation
Excavationshallbetakentothewidthoftheloweststepofthefootingincludingadditionalwidthasre

quiredforconstructionoperation.Thesidesshallbeleftplumbwherethenatureofsoilallowsit.Wherethena
tureofsoilorthedepthofthetrenchandseasonoftheyeardonotpermitverticalsides,theContractorathiso
wncostshallputupnecessaryshoring;struttingandplankingorcutslopestoasaferangleorbothwithduere

gardtothesafetyofpersonnelandworksandtothesatisfactionoftheEngineer.



Thedepthtowhichtheexcavationistobecarriedoutshallbeasshownonthedrawings,unlessthety
peofmaterialencounteredissuchastorequirechanges,inwhichcasethedepthshallbeasorderedbytheE
ngineer.Proppingshallbeundertakenwhenanyfoundationorstressedzonefromanadjoiningstructureis
withinalineof1verticalto2horizontalfromthebottomoftheexcavation.

Whereblastingistoberesortedto,thesameshallbecarriedoutinaccordancewithClause302anda
llprecautionsindicatedthereinobserved.Whereblastingislikelytoendangeradjoiningfoundationsoroth
erstructures,necessaryprecautionssuchascontrolledblasting,providingrubbermatcovertopreventflyi

ngofdebrisetc.shallbetakentopreventanydamage.

304.3.3 DewateringandProtection

Normally,openfoundationsshallbelaiddry.Wherewaterismetwithinexcavationduetostreamflow
,seepage,springs,rainorotherreasons,theContractorshalltakeadequatemeasuressuchasbailing,pum
ping,constructingdiversionchannels,drainagechannels,bunds,depressionofwaterlevelbywell-
pointsystem,cofferdamsandothernecessaryworkstokeepthefoundationtrenchesdrywhensorequireda
ndtoprotectthegreenconcrete/masonryagainstdamagebyerosionorsuddenrisingofwaterlevel. Themet
hodstobeadoptedinthisregardandotherdetailsthereofshallbelefttothechoiceoftheContractorbutsubjec
ttotheapprovaloftheEngineer.ApprovaloftheEngineershall,however,notrelievetheContractoroftheres
ponsibilityfortheadequacyofdewateringandprotectionarrangementsforthequalityandsafetyofthework
S.

Wherecofferdamsarerequired,theseshallbecarriedtoadequatedepthsandheights,besafelyde
signedandconstructedandbemadeaswatertightasisnecessaryforfacilitatingconstructiontobecarriedo
utinsidethem.Theinteriordimensionsofthecofferdamsshallbesuchastogivesufficientclearanceforthec
onstructionandinspectionandtopermitinstallationofpumpingequipment’setc.insidetheenclosedarea.

Ifitisdeterminedbeforehandthatthefoundationscannotbelaiddryorthesituationisfoundthatthep
ercolationistooheavyforkeepingthefoundationdry,thefoundationconcreteshallbelaidunderwaterbytre
miepipeonly.Incaseofflowingwaterorartesiansprings,theflowshallbestoppedorreducedasfaraspossi
bleatthetimeofplacingtheconcrete.

Pumpingfromtheinteriorofanyfoundationenclosureshallbedoneinsuchamannerastoprecludet
hepossibilityofthemovementofwaterthroughanyfreshconcrete.Nopumpingshallbepermittedduringth
eplacingofconcreteandforaperiodofatleast24hoursthereafter,unlessitisdonefromasuitablesumpsep
aratedfromtheconcreteworkbyawatertightwallorothersimilarmeans.

AtthediscretionoftheContractor,cementgroutingorotherapprovedmethodsmaybeusedtoprev
entorreduceseepageandtoprotecttheexcavationarea.

TheContractorshalltakeallprecautionsindivertingchannelsandindischargingthedrainedwater

asnottocausedamagetotheworks,cropsoranyotherproperty.

304.3.4 PreparationofFoundation

Thebottomofthefoundationshallbelevelledbothlongitudinallyandtransverselyor



steppedasdirectedbytheEngineer.Beforefootingislaid,thesurfaceshallbeslightlywateredandrammed
.Intheeventofexcavationhavingbeenmadedeeperthanthatshownonthedrawingsorasotherwiseorder

edbytheEngineer,theextradepthshallbemadeupwithconcreteasperClause2104.1atthecostoftheCon
tractor.Ordinaryfillingshallnotbepermittedtobringthefoundationtothedesignlevelasshowninthedrawin
g.

Whenrockorotherhardstrataisencountered,itshallbefreedofallsoftandloosematerial,cleaneda
ndcuttoafirmsurfaceeitherlevelorsteppedasdirectedbytheEngineer.Allseamsshallbecleanedoutandf
illedwithcementmortarorgrouttothesatisfactionoftheEngineer.Inthecaseofexcavationinrock,annulars
pacearoundfootingshallbefilledwithleanconcreteM15uptothetoplevelofrock.

Ifthedepthoffillrequiredismorethan1.5minsoftrockor0.6minhardrockabovethefoundationlevel
thefillinguptothislevelshallbedonewithM-
15concreteandportionaboveshallbefilledbyconcreteorbybouldersgroutedwithcement.

Whenfoundationpilesareused,theexcavationforpilecapshallbedoneafterdriving/castingofallp
ilesformingthegroup.Afterpiledrivingoperationsinagivenpitarecompleted,alllooseanddisplacedmater

ialsthereinshallberemovedtothelevelofthebottomofthepilecap.

304.3.5 SlipsandSlip-Outs

Ifthereareanyslipsorslip-

outsintheexcavation,theseshallberemovedbytheContractorathisowncost.

304.3.6 PublicSafety

Neartowns,villagesandallfrequentedplaces,trenchesandfoundationpitsshallbesecurelyfenced,provi
dedwithpropercautionsignsandmarkedwithredlightsatnighttoavoidaccidents. TheContractorshalltak
eadequateprotectivemeasurestoseethattheexcavationoperationsdonotaffectordamageadjoiningstr

uctures.Forsafetyprecautions,guidancemaybetakenfrom|S:3764.

304.3.7 Backfilling

Backfillingshallbedonewithapprovedmaterialafterconcreteormasonryisfullysetandcarriedoutinsucha
wayasnottocauseunduethrustonanypartofthestructure.Allspacebetweenfoundationmasonryorconcr
eteandthesidesofexcavationshallberefilledtotheoriginalsurfaceinlayersnotexceeding150mmcompa

ctedthickness.Thecompactionshallbedonewiththehelpofsuitableequipmentsuchastrenchcompactor
,mechanicaltamper,rammer,platevibratoretc.afternecessarywatering,soastoachievethemaximumdr

ydensity.

304.3.8 DisposalofSurplusExcavatedMaterials

AlltheexcavatedmaterialsshalleitherbereusedwiththeapprovaloftheEngineerordisposedoffwi

thallleadsandliftsasdirectedbyEngineerincharge.



304.4

MeasurementsforPayment

ExcavationforstructuresshallbemeasuredinCu.mforeachclassofmaterialencountered,limitedtothed

imensionsshownonthedrawingsorasdirectedbytheEngineer.Excavationoverincreasedwidth,cutting

ofslopes,production/supporttotheexistingstructuresshoring,shutteringandplankingshallbedeemeda

sincidentaltothemainworkandshallnotbemeasuredandpaidseparately.

304.5
304.5.1

Vi.

Vii.

Rates

TheContractunitratefortheitemsofexcavationforstructuresshallbepaymentinfullforcar
ryingouttherequiredoperationsincludingfullcompensationfor:

settingout;
transportingtheexcavatedmaterialsforuseordisposalwithallleadsandlifts;

constructionofnecessarycofferdams,cribs/sheeting,shoringandbracingandtheirsubs
equentremoval;

removalofalllogs,stumps,grubsandotherdeleteriousmatterandobstructions,forplacin
gthefoundationsincludingtrimmingofbottomsofexcavations;

foundationsealing,dewateringincludingpumpingwhennoseparateprovisionforitismad
eintheContract;

backfilling,clearingupthesiteanddisposalofallsurplusmaterialwithallleadsandliftsoras
otherwisespecified;and

alllabour,materials,tools,equipment,safetymeasures,diversionoftrafficandincidentals
necessarytocompletetheworktoSpecifications.

304.5.2 TheContractunitrateforpreparationofrockfoundationshallbefullcompensationforcutting,tri

mmingandcleaningthefoundationsurfaceandfilling/sealingofallseamswithcementgroutor

mortarincludingallmaterials,labourandincidentalsrequiredforcompletingthework.



ItemNo.21ProvidingandfillinginfoundationwithordinarycementconcreteM-

100mixandprovidingnecessaryverticalpinheadersincludingformwork,vibrati

ng,rammingandcuringcomplete.

Incaseofordinaryconcrete, mixisnotrequiredtobedesignedbypreliminarytestsandproportionsof
cementfineaggregateandcoarseaggregatesarespecifiedbyvolumeasgivenintablebelowfordiff
erentfourgradesdesignatedasordinaryM-100,M-150,M-200andM-250.
InthedesignationofaconcretemixletterMreferstothemixandthenumbertothespecified28daysw
orkscubecompressivestrengthofthatmixon100mmcubesexpressedinkg./cm.
Theordinaryconcretemixshallgenerallybespecifiedbyvolumeforcementwhichnormallycomesi
nbagsandisusedbyweight,volumeshallbeworkedouttaking50kg.ofcementas0.035cubicmetrei
nvolume.Whilemeasuringaggregatebyvolume,shakingrammingorhammeringshallnotbedone
proportioningofsandbeasperitsdryvolume.Incaseitisdam,allowanceforbulkingshallbemadeas
perlS:2386(Part-1l1).
Ingradientsrequiredforordinary/concretecontainingone50kg.bagofcementfordifferentproporti

onsofmixshallbeasgiveninTablebelow.

TABLE
Gradeofc Mixby Totalquantityofdryaggregatesb | Proportionoffineagg | Quantityofwa
oncrete volume yvolumeper50kg.cementtobet | regatetocoarseaggr | terper50kg.of
akenassumaggregateoftheindi egate cementmax.

vidualvolumesoffine&coarse
aggregates,maximum

(1cubicmetre:1000Liters)

1 2 3 4 5
Ordinary Litres Litres
M-100 1:3:6 300 General1:2forfinea 34
ggregatetoCoarsea
M-150 1:2:4 220 ggregatebyvdume 32
_ _ butsubjecttoaupper
M-200 | 1:1.1/2:3 160 limitof1:1.1/2&alow 30
M-250 11:2 100 erlimitof1:3. 27
Note:-

Theproportionoftheaggregatesshallbeadjustedfromupperlimittolowerlimitprogressgradingoft
hefinalaggregatebecomesfinerandthemaximumsizeofcoarseaggregatebecomeslarger.

Example:Foranaveragegradingoffineaggregate(thatiszonelloflS:383-

1963)theproportions1:11/2,1:2and1:3formaximumsizeofaggregates10mm,20mmand4
Ommrespectively(aftercarryingoutsieveanalysis).

Note:-AmixleanerthanM-

100(1:3:6)maybeusedfornonstructuralpart,ifprovidedinthecontract.Insuchcasesgradingofag
gregatesshallbebyvolume.Otherrequirementsformixing,placingandcuringshallthesame.

Followingshallbethemaximumnominalsizeofcoarseaggregateforthedifferentitemsofwork.



Sr. Itemofconstruction Maximumnominalsizeof
No. coarseaggregate
i R.C.C.wellcurb,R.C.C.wellsteiningand 40mm
R.C.C.Piles
i. R.C.C.wellsteining 63mm
ii Wellcaporpilecap,solidtypepiers,abutments
40mm
andwingwallsandtheirpercaps
iii R.C.C.worksincrossgirders,deckslab,wearing
20mm
coat,kerb,lightpost,blastwalls,approachslabetc.
andhollowtypepiers,abutments,wingwallsandtheirpie
rcaps
iv R.C.C.bearings 20mm
v Foranyotheritemofconstructionnotcovered

Asspecifiedonthedrawingbyit

ems(i)to(v) orasdesiredbytheEngineer
inchargeincaseitisnotspecifiedo
ndrawing.

Forheavilyreinforcedconcretemembersasinthecaseofribsofmainbeams,nominalmaximumsiz

eofaggregateshallusuallyberestrictedtoSmm.lessthantheminimumlateralcleardistancebetweenthem
ainbarsor5mm.lessthantheminimumcovertothereinforcementwhicheveristhesmaller.

6.

10.

1.

Fineaggregateshallbeclean,hard,coarsesand.ltshallbefreefromdustandsuchothersubstances
.ThesandshallbegotapprovedbytheEngineer-in-charge.

Allmaterialsshallbestoredastopreventtheirdeteriorationorintrusionoftheirqualityandfitnessfort
hework.Anymaterialwhichhasdeterioratedorhasbeendamagedorisotherwiseconsidereddefec
tivebytheEngineer-in-chargeshallnotbeusedinthework

Cementshallbestoreabovethegroundlevelinperfectlydryandwatertightshedsandshallbestock
ednotmorethaneightbagshigh.Whereverbulkstoragecontainersareused.theircapacityshouldb
esufficienttocatertotherequirementsatsiteandshouldbecleanedatleastonceevery3to4months.
Cementmorethan3to4monthsoldshallinvariablybetestedtoascertainthatRsatisfiestheascertai
nrequirements. Theaggregatesshallbestoredinsuchawayastopreventadmixtureofforeignmate
rials.Differentsizesofthefineorcoarseaggregateshallbestoredinseparatestockpilessufficientlyr
emovedfromeachothertopreventintermixingthematerials.

ThewaterformixingshallbeportablewatertothesatisfactionoftheEngineer-in-
charge.Thequantityofwatershallbejustsufficienttoproduceadenseconcreteofrequiredworkabili
tyforthejob.

Forallworkconcreteshallbemixedinamechanicalmixerwhichalongwithotheraccessoriesshallb
ekeptinfirstclassworkingconditionandsomaintainedthroughouttheconstruction.Mixingshallbe
continuedtillmaterialsareuniformlydistributedanduniformcolouroftheentiremassisobtainedan
deachindividualparticleofthecoarseaggregateshowscompletecoatingofmortarcontainingitspr
oportionateamountofcement.Innocaseshallthemixingbedoneforlessthan2minutesafterallingr
edientshavebeenputintothemixer.

WhenhandmixingispermittedbytheEngineer-in-
chargeforsmalljobsorforcertainotherreasons,itshallbedoneonasmoothwatertightplatformlarg
eenoughtoallowefficient. Turningoveroftheingredientsofconcretebeforeandafteraddingwater.
Mixingplatformshallbesoarrangedthatnoforeignmaterialshallgetmixedwithconcretenordoesth
emixingwaterflowout.Cementinrequirednumberofbagsshallbeplacedinauniformlayerontopoft
hemeasuredquantityoffineandcoarseaggregate.Whichshallalsobespreadinalayerofuniformth
icknessonthemixingplatform?Drycoarseandfineaggregateandcementthenshallbemixedthoro
ughlybyturningovertogetamixtureofuniformcolor.Enoughwatershallthenbeaddedgraduallythr
oughanoseandthemassturnedovertillamixofrequiredconsistencyisobtained.Inhandmixingqua
ntityofcementshallbeincreasedby10percentabovethatspecified.
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13.

14.

15.

16.

17.

18.

Mixerswhichhavebeenoutofuseformorethan30minutesshallbethoroughlycleanedbeforeputtin
ginanewbatch.UnlessotherwiseagreedtobytheEngineer-in-
chargethefirstbatchofconcretefromthemixershallcontainonlytwothirdofnormalquantityofcours
eaggregate.Mixingplantsshallbethoroughlycleanedbeforechangingfromonetypeofcementtoa
nother.

ThemethodoftransportingandplacingconcreteshallbeapprovedbytheEngineer-in-
charge.Concreteshallbesotransportedandplacedthatnocontamination,segregationorlossofits
constituentmaterialtakesplace.Allfromworkandreinforcementcontainedinitshallbecleanedand
madefreefromstandingwater,dust,snoworiceimmediatelybeforeplacingofconcrete.Noconcret
eshallbeplacedinanypartofthestructureuntiltheapprovaloftheEngineer-in-
chargehasbeenobtained.

Ifconcretingisnotstartedwith24hoursoftheapprovalbeinggiven,itshallhavetobeobtainedagainfr
omtheEngineer-in-
charge.Concretingthenshallproceedcontinuouslyovertheareabetweenconstructionjoints.Fres
hconcreteshallnotbeplacedagainstconcretewhichhasbeeninpositionformorethan30minutesu
nlessaproperconstructionjointisformed.Concreteshallbecompactedinitsfinalpositionwithin30
minutesofitsdischargefromthemixerunlesscarriedinproperlydesignedagitators,operatingconti
nuously,whenthistimeshallbewithinZhoursoftheadditionofcementtothemixandwithin30minute
sofitsdischargefromtheagitator.ExceptwhereotherwiseagreedtobytheEngineer-in-
charge,concreteshallbedisposedinhorizontallayertoacompacteddepthofnotmorethan0.45met
rewheninternalvibratorsareusedandnotexceeding0.30metreinallothercases.

UnlessotherwiseagreedtobytheEngineer-in-
chargeconcreteshallnotbedroppedintoplacefromaheightexceeding2metres.Whentruckingorc
hutesareusedtheyshallbekeptcleanandusedinsuchwayastoavoidsegregation.Whenconcretin
ghastoberesumedonasurfacewhichhashardened,itshallberoughenedsweptclean,thoroughly
wetted,andcleanedwitha13mm.thick-
layerofmortarcomposedofcementandsandinthesameratioasintheconcretemixitself. This13m
m.layerofmortarshallbefreshlymixedandplacedimmediatelybeforeplacingofnewconcrete.Wh
ereconcretehasnotfullyhardened,alllaitanceshallberemovedbyscrubbingthewetsurfacewithwi
reorbristlebrushed,carebeingtakentoavoiddislodgementofparticularsofcoarseaggregate.The
surfaceshallthenbethoroughlywetted.Allfreewaterremovedandthencoatedwithneatcementgro
ut. Thefirstlayerofconcretetobeplacedonthis,surfaceshallnotexceed150mm.inthicknessandsh
allbewellrammedagainstoldworkparticularattentionbeinggiventocornerandclosespots.

AllconcreteshallbecompactedtoproduceadensehomogenousmasswiththeassistanceofVibrat
ors,unlessotherwisepermittedbytheEngineer-in-
chargeforexceptionalcases,suchasconcretingUnderwater,wherevibratorscannotbeusedSuffi
cientvibratorsinserviceableconditionshallbekeptatsitesothatspareequipmentisalwaysavailabl
eintheevent,ofbreakdowns.

Immediatelyaftercompactionconcreteshallbeprotectedagainstharmfuleffectsofweatherincludi
ngrain,runningwatershocks,vibrationsduetotraffic,rapidtemperaturechanges.Fastdryingputpr
ocess,itshallbecoveredwithwetsackingHessianorothersimilarabsorbentmaterialapprovedbyt
heEngineer-in-
chargesoonaftertheinitialset.ltshallbekeptcontinuouslywetforaperiodofnotlessthan14daysfro
mthedateofplacement.Masonryworkoverthefoundationconcretemaybestartedafter48hoursofi
t'slayingbutthecuringofconcreteshallbecontinuedforaminimumperiodof14days.

Formworkshallincludealltemporaryorpermanentformsrequiredforformingtheconcrete,togethe
rwithalltemporaryconstructionrequiredfortheirsupport.Formworkshallhoweverbedeliveredinto
followingtwodistrictcategories:-

(1) Shutteringi.e.fromworkrequiredforformingtheconcrete
(2) Scaffoldingi.e.formworkrequiredforsupportingshuttering.



19.

20.

21.

22,

Formsforshutteringshallbeconstructedonly,inmetalsuitablylined.Formsforscaffoldingshallbec
onstructedofmetalortimber.Bothshutteringandscaffoldingshallbeorsubstantialrigidconstructio
nandshutteringshallbetruetoshapeanddimensionsshowonthedrawings.Allboltsandrevertssha
lIbecounter-suckandwellgroundtoprovideasmooth,planesurface.

Formsshallbemortartightandshallbemadesufficientlyrigidbytheuseoftiesandbracingstopreven
tanydisplacementorsaggingbetweensupports.Theyshallbestrongenoughtowithstandallpress
ure,rammingandvibration,withoutdeflectionfromtheprescribedlinesoccurringduringandafterpl
acingtheconcrete.Screwjacksofhardwoodwedgeswhererequiredshallbeprovidedtomakeupan
ysettlementintheformworkeitherbeforeorduringtheplacingofconcrete.Suitablecambershallbe
providedinhorizontalmembersofstructurespecialtyinlongspanstocounteracttheeffectsofanyde
flection. Theframeworkshallbesofixedastoprovideforsuchcamber.Formsshallbeasconstructed
astooremovableinsectionsinthedesiredsequence,withoutdamagingthesurfaceofconcreteordi
sturbingothersections.Unlessotherwisespecifiedordirected. Chamfersorfilletsofsize25mmx25
mmshallbeprovidedatallanglesofframeworktoavoidsharpcomers.

Theinsidesurfaceofformsshallexceptinthecaseofpermanentfromworkorwhereotherwiseagree
dtobytheengineer-in-
chargebecoatedwithanapprovedmaterialtopreventadhesionofconcretetothefromwork.Releas
eagentsshallbeappliedstrictlyinaccordancewiththemanufacture'sinstructionandshallnotbeallo
wedtocomeintocontactwithanyreinforcementofprestressingtendonsaandanchorageshallbeap
pliedstrictlyinaccordancewiththemanufacturersinstructionandshallnotbeallowedtocomeintoc
ontactwithanyreinforcementofprestressingtendonsandanchorage.Differentreleaseagentssha
lInotbeusedinfromworkofconcretewhichwillbevisibleinthefinishedworks.

Specialmeasuresshallbetakentoensurethattheframeworkdoesnohindertheshrinkageofconcre
tebecausewithoutthesecrackingcouldoccurbeforethefromworkisremoved.Whereverapplicabl
earrangementmustbemadetoensurethatthefromdoesnotrestraintheshorteningandhoggingoft
hebeamsorslabsduringtensioningofthetendons. Theformworkshouldtakedueaccountofthecal
culatedamountofpositiveornegativecambersoastoensurethecorrectfinalshapeofthestructures
havingregardtothedeformationoffalsework,scaffoldingorproppingandtheinstantaneousdefor
mationduetovariouscausesaffectingprestressedstructures.Wheretherearere-
entrantanglesintheconcretesection,theformworkshouldberemovedatthesesectionsassoonas
possibleaftertheconcretehassetinordertoavoidcrackingduetoshrinkingofconcrete. Formworks
hallbetightenoughtopreventanyappreciablelossofcementduringvibrations.Suitabletolerances
shouldbeprovidedintheformwork,immediatelybeforeconcretingallformsshallbethoroughlyclea
ned.ContractorshallgivetheEngineer-in-
chargeduenoticebeforeplacinganyconcreteintheformstopermithimtoinspectandacceptthefals
eworkandformsastotheirstrengthalignmentandgeneralfitness,butsuchinspectionshallnotrelie
vethecontractorofhisresponsibilityforsafetyofmachinerymaterialsandforresultsobtained.

TheEngineer-in-
chargeshallbeinformedinadvancebythecontractorofhisintentiontostrikeanyforwork.Whilefixin
gthetimeforremovalofformworks.Dueconsiderationshallbegiventolocalcondition,Characteroft
hestructure,theweatherandotherconditionthatinfluencethesettingofconcretetheremovalofthel
oadsupportingofsoffitftormsanycommencewhenconcretehasattainedstrengthandofthemateria
Isusedinthemix.Wherefieldoperationsarecontrolledbythestrengthtestofconcrete,theremovalof
theloadsupportingofsoffitformsmaycommencewhenconcretehasattainedstrengthequaltoatle
asttwicethestresstowhichtheconcretewillbesubjectatthetimeofstrikingpropsincludingtheeffect
ofanyfurtheradditionofloads.Whenfieldoperationsarenotcontrolledbystrengthtestofconcreteth
everticalformsofbeams,columnsandwallsmayberemovedafter2days. Thepropsofslabsandbea
msmayberemovedafteri4and21daysrespectively.Allfromworkshallberemovedwithoutcausin
ganydamagetotheconcrete.Centeringshallbegraduallyanduniformlyloweredinsuchamannera
stoavoidanystockorvibrations.Supportsshallberemovedinsuchamannerastopermitthecontrac
ttheconcretetotakestressesduetoitsownweightuniformlyandgradually.



Whereinternalmetaltiesarepermittedtheyortheirremovablepartsshallbeextractedwithoutcausi
nganydamagetotheconcreteandremainingholesfilledwithmortars.Nopermanentlyembedded
metalpartshallhavelessthan25m.covertothefinishedconcretesurface.Whereitisintendedtoreu
setheframeworkRshallbecleanedandmadegoodtothesatisfactionoftheEngineer-in-charge.

23Immediatelyaftertheremovalofforms,allexposedbarsorboltspassingthroughtheCementconcreteme

24.

25.

26.

27.

mberandusedforshutteringoranyotherpurposeshallbecutinsidetheCementConcretemembert
oadepthofatleast25mm.belowthesurfaceoftheconcreteandtheresultingholesfilledbycementm
ortar.Allfinscausebyfromjoints,allcavitiesproducedbytheremovaloffromtiesandallotherholesa
nddepressions,honeycombspots,brokenedgesorcornerandotherdefectsshallbethoroughlycle
aned,saturatedwithwaterandcarefullypointedandrenderedtruewithmortarofcementandfineag
gregatemixedintheproportionsusedinthegradeofconcretewithmortarorcementandfineaggreg
atemixedintheproportionsusedinthegradeofconcretethatisbeingfinishedandofasdryaconsiste
ncyasispossibletouse.Considerablepressureshallbeappliedinfillingandpointingtoensurethoro
ughfillinginallvoids.Surfacewhichhasbeenpointedshallbekeptmoistforaperiodof24hours.Ifroc
k,pockets/honeycombs,intheopinionoftheEngineer-in-
chargeareofsuchextentofandcharacterastoaffectmateriallyortoendangerthelifeofthestrengtho
rthesteelreinforcementhemaydeclaretheconcretedefectiveandrequiretheremovalandreplace
mentoftheportionsofthestructureaffected.

Inthecaseofreinforcedconcretework,workabilityshallbesuchthattheconcretesurroundsandpro
perlygripsallreinforcement. Thedegreeofconsistency,whichshalldependuponthenatureofwork
and.methodsofvibrationofconcreteshallbedeterminedregularslumptest.Followingslumpshallb
eadoptedfordifferenttypesofworks.

TypeofWork Slumpwherevibr Slumpwherevibra
atorisused torisnotused

1 | Massconc.InRCC,foundationfoot 10to25mm 80mm
ingandretainingwalls

2 | Beamslabandcolumnwithsimplyr 25t040mm 100to120mm
einforced

3 | ThinRCCsectionorcongestedste 40to50mm 125t0150mm
el

WorksstrengthtestsshallbemadeinaccordancewithlS:516.Eachtestshallbeconductedontensp
ecimensfiveofwhichshallbetestedatsevendaysandtheremainingfiveat28days.Thesamplesofc
oncreteshallbetakenoneachdayofconcretingand,cubesshallbemadeattherateofoneforevery5
cubicmeterofconcreteorapartthereof.Howeverifconcretingdoneinadayisthan15cubicmeter,th
eminimumnumberofcubescanbereducedtobwiththespecificpermissionoftheEngineer-in-
charge.Similarworkstestsshallbecarriedoutwheneverthequalityandgradingofmaterialsischan
gedirrespectiveofthequantityofconcretepoured, Thenumberofspecimensmaybesuitableincrea
sedasdeemednecessarybytheEngineer-in-
chargewhenproceduretotestsgivenaboverevealsapoorqualityofconcreteandinotherspecialca
ses.

Theaveragestrengthofthegroupofcubescastforeachdayshallnotbelessthanthespecifiedworks
cubestrength.20percentofthecubescasteachdaymayhavevalueslessthanthespecifiedstrengt
hprovidedthelowestvalueisnotlessthan85percentofthespecifiedstrength.

R.C.C.workshallhaveexposedconcretesurface.Centeringdesignanditserectionshallbeapprov
edbytheEngineer-in-
charge.Onecarpenterwithhelperwillinvariablybekeptthroughouttheperiodofconcreting.Move
mentoflabourandotherpersonsshallbetotallyprohibitedoverreinforcementlaidinposition.Forac
cesstodifferentparts,suitablemobileplatformsshallbeprovidedsothatsteelreinforcementinposit
ionasnotdisturbed.Forensuringpropercover,mortarblocksofsuitablesizeshallbecastandtiedtot
hereinforcement. Timber,kapachiormetalpiecesshallnotbeusedforthispurpose.Concretingofi
mportantstructuralmembersshallalwaysbedoneinthepresenceand



underthesupervisionofdepartmentalpersonnotbelowtherankofAsstt.Engineer/Addl. Asstt.Engi
neer/OverseerorasinstructedbytheEngineer-in-
charge.Afterremovalof'formworkandsuturing,theexecutiveEngineershallinspecttheworkands
atisfybyrandomchecksthatconcreteproducedisofgoodquality.Plasteringshallnotbeallowedtot
heexposedfacesofconcrete.

28. Inreinforcedconcretethevolumeoccupiedbyreinforcementshallnotbededucted. Theslabshallb
emeasuredasrunningcontinuouslythroughandthebeamastheportionbelowtheslab.

29. Allnecessarylabour,materials,equipmentetc.forsampling,preparingtestcubes,curingetc.shallb
eprovidedbytheContractor. TestingofthematerialsandconcretemaybearrangedbytheEngineer
-in-chargeinanapprovedlaboratoryatthecostofthecontractor.

30. Theunitrateforconcreteshallincludethecostofallmaterials,labour,toolsandplantrequiredformixi
ng,placinginposition,vibratingandcompactingfinishingasperdirectionsoftheEngineer-in-
charge,curingandallotherincidentalexpensesforproducingconcreteofspecifiedstrengthtocom
pletethestructureoritscomponentsasshownonthedrawingsandaccordingtothesespecification
s.Therateshallalsoincludethecostofmakingfixingandremovingofallcentersandformsrequiredfo
rthework.

31. Thepaymentwillbemadeoncumt.basisofthefinishedwork.

ItemNo.22:-ProvidingandcastinginsituordinarycementconcreteM-
150mixandprovidingnecessarypinheadersincludingshuttering,scaffolding,la
ying,vibrating,curingandfinishingcompletewithoutV-groove(A)height0.0to
5.0mt.

TheworkshallbeexecutedasperspecificationofltemNo.21excepttheworkisforprovidingandca
stinginsituordinarycementconcreteM-
150mixandprovidingnecessarypinheadersincludingshuttering,scaffolding,laying,vibrating,c
uringandfinishingcompletewithoutV-groove(A)height0.0to5.0mt.

MeasurementshallbetakenandpaidonCumbasis.

Providing and casting in situ controlled cement concrete M-250 mix with Trimix C.C. Road laid
as directed including vibrating, curing and filling in joints with bitumen
complete.

This work shall consist of furnishing and laying controlled cement concrete M-250 mix with Trimix C.C.
roadof the shape and dimensions shown on the drawings and conforming to these Specifications or as approved
by the Engineer in charge.

Prior to the start construction the contractor shall design the mix in case of design mix concrete or propose
nominal mix in case of nominal mix concrete and submit to the Engineer in charge for approval the proportions of
materials including admixtures to be used water reducing admixtures (including plasticizers or super plasticizers)
may be used at the contractors option subject to the approval of Engineer in charge Other types of admixtures
shall be prohibited unless specifically permitted by the Engineer in charge.

(o) For Cement Concrete grade M-250
1.0. Materials



1.1.
1.2
1.3.

2.0.
21.

2.2,

23.

Water shall conform to M-1. Cement shall conform to M-3. Sand shall conform to M-6. Grit shall
conform to M-8. Coarse aggregate shall conform M-12.

The shuttering to be provided shall be of ordinary timber plank and shall conform to M-26.

The dimensions of scantlings and battens shall conform to the design. The strength of the wood
shall not be less than that assumed in the design.

General

The concrete mix shall be designed from preliminary tests. The proportion of the concrete mix
shall be 1:2:4 (1 cement : 2 coarse sand : 4 graded stone aggregate 20 mm. nominal size) by
volume concrete work shall have exposed concrete surface or as specified in the item.

The proportioning of cement and aggregates shall be done by weight and necessary precautions
shall be taken in the production to ensure that the required work cube strength is attained and
maintained. The controlled concrete shall be in grades of M-100, M-150, M-200, M-250, M-300,
M-350 & M-400 with prefix controlled added to it. The letter M refers to mix and the numbers
specify 28 days works cube compressive strength of 250 mm. cubes of the mix expressed in
Kg./cm.

The proportion of cement, sand and coarse aggregate shall be determined of weight. The weigh
batch machine shall be used for maintaining proper control over the proportion of aggregates as
per mix design. The strength requirements of different grades of concrete shall be as under:

Grade of Concrete Compressive strength of 15
cms. cubes in kg/cmt. at 28 days, conducted in
accordance with I.S. 516-1959.
Preliminary test Min. Work Test Min.
M 150 200 150
M 200 260 200
M 250 320 250
M 300 380 300
M 350 440 350
M 400 500 400

In all cases, the 28 days compressive strength specified in above the criteria for acceptance or rejection of the
concrete. Where the strength of a concrete mix as indicated by tests, lies in between the strength of any
two grades specified in the above table, such concrete shall be classified in for purpose as concrete
belonging to the lower of the grades between which its strength lies.

3.0.
3.1.

3.2,

3.3.

Workmanship

The proportions for ingredients chosen shall be such that concrete has adequate workability for
conditions prevailing on the work question and can be property compacted with means available
except where it can be shown to the satisfaction of the Engineer-in-charge, that supply of
properly graded aggregate of uniform quality can be maintained till the completion of work,
grading of aggregate shall be controlled by obtaining the coarse aggregates in different sizes and
bending them in the right proportions as required. Aggregates of different sizes shall be stocked
in separate stock piles. The required quantity of material shall be stock piled several hours,
preferably a day before use. The grading of coarse and fine aggregate shall be checked as
frequently as possible, the frequency for a given job being determined by Engineer-in-charge to
ensure that the suppliers are maintaining the uniform grading as approved for samples used in
the preliminary tests.

In proportioning concrete, the quantity of both cement and aggregate shall be determined by
weight. Where the weight of cement is determined by accepting the maker's weight per bag, a
reasonable number of bags shall be weighted separately to check the net weight. Where cement
is weighted form bulk stocks at site and not by bags, it shall be weighed separately from the
aggregate. Water, shall either be measured by volume in calibrated tanks or weighed. All
measuring equipment shall be maintained in clean and serviceable condition. Their accuracy
shall be periodically checked.

It is most important to keep the specified water cement ratio constant and at its correct value. To
this end, moisture content in both fine and coarse aggregates shall be determined by the
Engineer-in-charge according to the weather conditions. The amount of mixing water shall then
be adjusted to compensate for variations in the moisture content. For the determination of
moisture content in the aggregates I.S. 2386 (Part-1ll) shall be referred to. Suitable adjustments



shall also be made in the weights of aggregates due to variation in their moisture content.
Minimum quantity of cement to be used in controlled concrete shall not be less than 220 kg./m3
in plain concrete and not less than 250 kg/m® in reinforced concrete.

3.4 The form work shall conform to the shape lines and dimensions as shown on the plans and be constructed
as to remain sufficiently rigid during the placing and compacting of the concrete. Adequate arrangements
shall be made by the contractor toe safe-guard against any settlement of the form-work during the course
of concreting and after concreting. The form work of shuttering, centering, scaffolding, bracing etc. shall
be as per design.

4.0.
41.

Clearing and Treatment of forms:

All rubbish, particularly chipping shaving and saw dust shall be removed from the
interior of the form before the concrete work is placed and the form in contact with
concrete shall be cleaned and thoroughly wetted or treated. The surface shall be
then coated with soap solution applied before concreting is done. Soap solution
for the purpose shaft prepared by dissolving yellow soap in water to get
consistency of paint. Alternatively a coat of raw linseed oil shall be applied after
thoroughly cleaning the surface. Care shall be taken that the coating does not get
on construction joint surface and reinforced bars.

5.0 Stripping time:
5.1. In normal circumstances and where ordinary cement is used forms may be struck after expire of following
periods.
(a) Sides of walls columns and vertical faces of beams........................... 24 to 48 hours.
(b) Beam soffits, (props, leftunder)..........ccoooiiiiiiii 7 days.
(c) Removal of props slabs:
(i) Slabs spanning UP t0 4.5. M. 7 days.
(i) Spanning Over 4.5 MM ... 14 days.
(d) Removal of props t beams and Arches:
(i) Spanning UP 10 6 MM.....oinie e 14 days.
(i) SPaNNING OVEI B M. ..iniiii e e 21 days.
6.0 Procedure when removing the form work :

6.1. All form work shall be removed without such shock or vibrations as would damage the reinforced concrete
surface. Before the soffits form work and struts are removed, the soffits and the concrete surface shall be
exposed where necessary in order to ascertain that the concrete has sufficiently hardened.

7.0

8.0

Centering:

71.

7.2,

7.3.

The centering to be provided shall be got approved. It shall be sufficiently strong to ensure
absolute safety of the form work and concrete work before, during and after pouring concrete.
Watch should be kept to see that behavior or centering and form work is satisfactory during
concreting. Erection should also he such that it would allow removal of forms in proper sequence
without damaging either the concrete or the forms to be removed.

The props of centering shall be provided on firm foundation or base of sufficient strength to carry
the loads without any settlement.

The centering and form work shall, be inspected and approved by the Engineer-in-charge before
concreting. But this will not relieve the contractor of his responsibility for strength, adequacy and
safety of form work and centering. If there is a failure of form work or centering, contractor shall
be responsible for the damages to property.

Scaffolding:

8.1.

8.2,

8.3.

All scaffolding, hoisting arrangements and ladders etc. required for the facilitating of conceding
shall be provided and removed on completion of work by contractor at his own expense. The
scaffolding, hoisting arrangements and ladders etc. shall be strong enough to with sand all live,
dead and impact loads expected to act and shall be subject to the approval of the Engineer-in-
charge. However contractor shall be solely responsible for the safety of the scaffolding, hoisting
arrangement, ladders, work and workman etc.

The scaffolding, hoisting arrangements and ladder shall allow easy approach to the work spot and
afford easy inspection.

The rate is applicable to all condition of working and height up to 4 mts. The rate shall include the
cost of materials and labour for various operations involved such as :



(a) Splayed edges, notching, allowance for overlaps and passing at angles, battens centering,
shuttering propping, bolting, wedging easing, striking and removal.

(b) Filleting to form stop chamfered edges or splayed external angles not exceeding 20 mm: width to
beams, columns and the like.
(c) Temporary openings in the forms for pouring concrete, if required removing rubbish etc. (d)
Dressing with oil to prevent adhesion of concrete with shuttering and. (e) Raking
or circular cutting.
9.0 Re-Use:

9.1. Before re-use, all from shall be inspected by Engineer-in-charge and their suitability ascertained. The forms
shall be scarred, cleaned and joints are gone over, repaired where required. Inside surface shall be
retreated to prevent adhesion of concrete.

(o] General

5.1 Prior to the start construction the contractor shall design the mix in case of design mix concrete or propose
nominal mix in case of nominal mix concrete and submit to the Engineer in charge for approval the
proportions of materials including admixtures to be used water reducing admixtures Before stating
concrete the bed of foundation trenches shall be cleared of all loose materials leveled watered and
rammed as directed.

1.2Complete including mixing plasticizer Conplast P - 211 @ 100 ML / bag including mixing shall be used
including making c channel size required to level and slope and thickness of the concrete road leveling of
placed concrete with surface vibrator and finishing with power floater shall be done Floater and trowel
light booming the surface shall be done expansions joints shall be cut as directed.

5.3 For sub base shall be leveled up prior to start the Trimix concrete.

The channel shall be placed on both side and shall be check by plumb & to spirit level in true level and
longitudinal slope and gradient and camber.

6.0 MIXING:
FOR MASS CONCRETE WORK :
6.1 Dry coarse and fine aggregate and cement shall then be mixed thoroughly by turning over to get

a mixture of uniform colour.

6.2 Enough water shall then be added gradually and the mass turned over till a mix of required
consistency is obtained. In case of hand mixing quantity of cement shall be increased by 10 per
cent above that specified. The quantity of water shall be just sufficient to produce a dense
concrete of required workability for the purpose.

6.3 The concrete shall be mixed in a mechanical mixer. At the site of work Hand mixing may
however be allowed for smaller quantity of work if approved by the Engineer-in-charge. When
hand mixing is permitted by the Engineer-in-charge in case of break-down of machineries and in
the interest of the work. Mixers which have been out of use for more than 30 minutes shall be
thoroughly cleaned before putting in a new batch. Unless otherwise agreed to be the Engineer in-
charge, the first batch of concrete from the mixer shall contain only two thirds of normal quantity
of coarse aggregate. Mixing plant shall be thoroughly cleaned before changing from one type of
cement to another.

6.4 The method of transporting and placing concrete shall be approved by the Engineer-in charge.
Concrete shall be so transported and placed so that no contamination, segregations or loss of its
constituent material takes place. All form work and reinforcement contained in it shall be cleaned
and made free from standing water, dust, snow or ice immediately before placing of concrete. No
concrete shall be placed in any part of the structure until the approval of the Engineer-in-charge
has been obtained.

6.5 Mixing shall be done on a smooth watertight platform large enough to allow efficient turning over
the ingredients of concrete before and after adding water, Mixing platform shall be so arranged
so that no foreign material shall get mixed with concrete nor does the mixing water flow out.

6.6 Cement in required number of bags shall be placed in a uniform layer on top of the measured
quantity of fine and coarse aggregate, which shall also be spread in a layer of uniform thickness
on the mixing platform.



6.7

6.8

6.9

Unless otherwise agreed to by the Engineer-in-charge, concrete shall not be dropped into place
from a height exceeding 2 meters. When chutes are used they shall be kept clean and used in
such a way as to avoid segregation. When concreting has to be resumed on a surface which has
hardened, it shall be roughened, kept clean, thoroughly wetted, and covered with a 13 mm. thick
layer of mortar composed of cement and sand in the same ratio as in the concrete mix itself. This
13 mm. layer of mortar shall be freshly mixed and placed immediately before placing of new
concrete. Where concrete has not fully hardened, all laitance shall be removed by scrubbing the
wet surface with wire or bristle brushes, care being taken to avoid dislodgement of any particles
of coarse aggregate. The Surface shall then be thoroughly wetted, all free water removed, and
the coated with neat cement grout. The first layer of concrete to be placed on this surface shall
not exceed 150 mm. in thickness, and shall be well rammed against old work particular attention
being given to corners arid Close spots.

If concreting is not started within 24 hours of the approval being given, it shall have to be
obtained again from the Engineer-in-charge. Concreting being given, t shall proceed continuously
over the Area between construction joints. Fresh concrete shall not be placed against concrete
which has been in position for more than 30 minutes unless a proper construction joint is formed.
Concrete shall be compacted in its final position within 30 minutes of its discharge from the mixer
unless carried in properly design agitators, operating continuously, when this time shall be within
2 hours of the addition of cement to the mix and within 30 minutes of its discharge from the
agitator. Except where otherwise agreed to be the Engineer-incharge, concrete shall be
deposited in horizontal layers to a compacted depth of not more than 0.4-S-metre when internal
vibrators are used and not exceeding 0.30 meter in all other cases

In the case of reinforced concrete work workability shall be such that the concrete surrounds and
properly grips all reinforcement. The degree of consistency which shall depend upon the nature
of work and methods of vibration of concrete shall be determined by regular slump, tests.
Following slump shall be adopted for different types of works.

Type of work vibrators used. Slu 1ps
Where vibrators Where
Are used are not

Mass concrete in R.C.C. foundations 10 - 25mm 80 mm

footings and retaining walls.

(ii)) Beams, slabs and columns simply 25 -40 mm 100-120 mm

reinforced

(iii) Thin R.C.C. section or section with mm. 40 — 50 mm 125-150 mm

congested steel

7.0
71

8.0
8.1

8.2
8.3

Segregation

When concreting has to be resumed on a surface which has hardened, it shall be
roughened, swept, clean, thoroughly wetted and covered with a 13 mm. thick
layer of mortar shall be freshly mixed and placed immediately before placing of'
new concrete. Where concrete has not fully hardened, allegiance shall be
removed by scrubbing the well surface with wire or bristle brushes, care being
taken to avoid dislodgement of any particles of coarse aggregate. The surface
shall then be thoroughly wetted, with neat cement grout. The first layer of
concrete to be placed on the surface shall not exceed 150mm in thickness and
shall be well rammed against old work particular attention being given to corners
and close spots.

Transporting & Placing the Concrete

The concrete shall be handed from the place of mixing to the final position in not more than 15
minutes by the method as directed and shall be placed into its final position compacted and
finished within 30 minutes of mixing with water i.e. before the setting commences.

The concrete shall be laid in layers of 15 cms to 20 cms.

All concrete shall be compacted to produce a dense homogeneous mass with the assistance of
vibrators, unless otherwise permitted by the Engineer-in-charge for exceptional cases, such as
concreting under water, where vibrators can not be used sufficient vibrators in serviceable
condition shall be kept at site so that spare equipment is always available in the event of break
downs. 8.4 After Placing

The mechanical vibrator shall be installed on channel and it shall be run in forwarded direction of concrete
placing. The vibrator shall be start and shall be use as per instruction of Engineer-in-charge.



The water shall be suck by dewaterization equipment by spreading vaccum sheet on concrete after sufficient
vibrator the floating water shall be sufficiently suck from concrete so that the sufficient strength of
concrete shall be achieved.

The mechanical trowel shall be start after dewatering from concrete. The trowel shall be run in such a way that
the required finish top surface of concrete shall be achieved mat finish or glossy finish.

9.0
9.1
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10.6

Curing :

Immediately after compaction, concrete shall. be protected against harmful effects of weather
including rain, running water, shocks, vibration, traffic, rapid temperature charges, frost and
driving out process shall be covered with wet jute bags or the similar absorbent material
approved by the Engineer-in-charge soon after the initial set and shall be kept continuously wet
for a period of not less than 14 days from the date of placement. Masonry work over the
foundation concrete may be started after 48 hours of its laying but the curing of concrete shall be
continued for a minimum period of 14 days.

After the final set, the concrete shall be kept continuously wet if required by pounding for a period
of not less then 7 days form the date of placement. Hard and bitter water shall not be used for
curing

The contraction joints shall be cut upto the required depth at the end of panel debonding strip
12mm thick shall be provided the contraction joints & construction joints of 10mm x 25mm by
using concrete cutter machine etc. complete as directed by Engineer in charge.

Mode of Measurement & Payment :

The payment will be made on Cum basis of the finished work.

In reinforced concrete the volume occupied by reinforcement shall not be deducted. The slab
shall be measured as running continuously through and the beam as the portion below the slab.

All necessary labour, materials equipment etc for sampling, preparing test cubes, curing etc.
shall be provided by the Contractor. Testing of the materials and concrete may be arranged by
the Engineer in charge in an approved laboratory at the cost of the contractor

The unit rate concrete shall include the cost of all materials, tools and plant required for mixing,
placing in position, compacting, and cost water reducing concrete and mixture at 100 ml per bag
of cement and making channel 75 mm x 75 mm required to level and slope and thickness of the
concrete road leveling of placed concrete with surface vibrator and finishing with power floater
and trowel light booming the surface and cutting Expansions joints by machine as directed by
The Engineer in chargeand finishing as per direction of the Engineer-in-charge, curing and all
other incidental expenses for producing concrete of specified strength to complete the structure
or its components as shown on the drawings and according to these specifications. They shall
also include the cost of making, fixing and removing of all centering and forms required for the
work.

The concrete shall be measured for its length breadth limiting dimensions to those specified on
plan or as directed.

The rate shall be for a unit of one Cum.



ItemNo.23:-Providingandfixingl.S.l.markT.M.T.BarFe-
500DreinforcementforR.C.C.workincludingbinding,bendingandplacinginposition

completeuptofloortwolevel.

1.0 GENERAL

Thisworkshallconsistoffurnishingandplacingcoated,oruncoatedorhighstrengthdeformedreinforcem
ent,bars(intentioned)oftheshapeanddimensionsshownonthedrawingsandconformingtotheseSpecificati
onsorasapprovedbytheEngineerincharge.

2.0 MATERIAL
21. TMTBars

ReinforcementsmaybeeitherT.M.T.tensilesteel,confirmstolS1786-
2008bars.Theymaybeuncoatedorcoatedwithepoxyorwithapprovedprotectivecoatings.

2.2. T.M.T.barsreinforcementforRCCworkshallconformIS432(Partll)1982(Reaffirmed1995)andshall
beoftestedquality.ltshallalsocomplywithrelevantpartoflS456-2000.

2.3. Allreinforcementshallbecleanandfreefromdirt,paint,greaseoroil,allscaleorlooseorthickrustatthetime
ofplacing.

2.4. Alisteelshallbeprocuredformoriginalproducersnore-rolledsteelshallbeincorporatedinthework.

2.5. Onlynewsteelshallbedeliveredtothesiteeverybarshallbeinspectedbeforeplacingtoitspositionanddef
ectivebrittleorburntbarshallbediscardedcrackedendsofbarsshallbediscarded.

3.0.Pitch

3.1.DistancebetweenbarsshallbeasspecifiedindrawingsandasdirectedbytheEngineerinChargeallbarss
hallbeplacedatanaccuratedistancefromeachotherandshallbebindtightlytomaintainthedesiredpitchSuita
blemeansshallbeprovidedforholdingbarssecurelyinposition

4.0. Bindingwire

4.1. Mildsteelbindingwireshallbeof1.63mmor1.22mm(16to18gaugediameterandshallconform|S280-
2006.

4.2. Theuseofblackwirewillbepermittedforbindingreinforcementbars.ltshallbefreeformfreefromdirt,paint
,greaseoroil,oilscaleorlooseorthickrustandanyotherundesirablecoatingwhichmaypreventadhesionofce
mentmortaratthetimeofbinding

4.3. Onlynewbindingwireshallbedeliveredtothesiteallbindingwireshallbeinspectedbeforebindingtoitspo
sitionanddefectivebrittle,rusted,usedwire,shallbediscarded

5.0 PROTECTIONOFREINFORCEMENT

5.1. Uncoatedreinforcingsteelshallbeprotectedfromrustingorchloridecontamination.Reinforcementssh
allbefreefromrust,mortar,loosemillscale,grease,oilorpaints. Thismaybeensuredeitherbyusingreinforcem
entfreshfromthefactoryorthoroughlycleaningallreinforcementtoremoverustusinganysuitablemethodsuc
hassandblasting,mechanicalwirebrushing,etc.asdirectedbytheEngineer.Reinforcementsshallbestoredo
nbricks,racksorplatformsandabovethegroundinacleananddryconditionandshallbesuitablymarkedtofacili
tateinspectionandidentification.

5.2. Portionsofuncoatedreinforcingsteelanddowelsprojectingfromconcreteshallbeprotectedwithinonew
eekafterinitialplacingofconcretewithabrushcoatofneatcementmixedwithwatertoaconsistency,ofthickpai
nt.Thiscoatingshallberemovedbylightlytappingwithahammerorothertoolnotmorethanoneweekbeforepla
cingoftheadjacentpourofconcrete.Coatedreinforcingsteelshallbeprotectedagainstdamagetothecoating.
Ifthecoatingonthebarsisdamagedduringtransportationorhandlingandcannotberepaired,thesameshallbe
rejected.



6.0. Workmanship

6.1. Theworkshallconsistoffurnishingandplacingreinforcementtotheshapeanddimensionsshownasonth
edrawingsorasdirectedbyTheEngineerincharge.

6.2. Reinforcingsteelshallconformaccuratetothedimensionsgiveninthebarbendingschedulesshownonre
levantdrawing

7.0. BENDINGOFREINFORCEMENT

7.1. BarbendgscheduleshallbefurnishedbytheContractorandgotapprovedbytheEngineerbeforestartofw
ork.

7.2. ReinforcingsteelshallconformtothedimensionsandshapesgivenintheapprovedbarbendingSchedule
S.

7.3. BarsshallbebentcoldtothespecifiedshapeanddimensionsordirectedbytheEngineerusingaproperb
arbenderoperatedbyhandpowertoobtainthecorrectradiusofbendsandshape.

Barsshallnotbebentorstraightenedinamannerthatwilldamageparentmaterialorthecoatingbarsbentduring
transportorhandlingshall,bestraightenedbeforebeinngusedonworkandshallnotbeheatedtofacilitatestrai
ghtening.

8.0. PLACINGOFREINFORCEMENT

8.1. Thereinforcementcageshouldgenerallybefabricatedintheyardatgroundlevel,andthenshiftedandpla
cedinposition. Thereinforcementshallbeplacedstrictly,inaccordancewiththedrawingsandshallbeassembl
edinposition,onlywhenstructureisotherwisereadyforplacingofconcrete.Prolongedtimegap,betweenasse
mblingofreinforcementsandcastingofconcrete,whichmayresultinrustformationonthesurface,shallnotbep
ermitted.

8.2. Reinforcementbarsshallbeplacedaccuratelyinpositionasshownonthedrawings.Thebars,crossingon
eanothershallbetiedtogetherateveryintersectionwithbindingwire(annealed),conformingtolS:280tomaket
heskeletonofthereinforcementrigidsuchthatthereinforcementdoesnotgetdisplacedduringplacingofconcr
ete,oranyotheroperation. Thediameterofbindingwireshallnotbelessthan1mm.

8.3. Barsshallbekeptinpositionusuallybythefollowingmethods:
Incaseofbeamanslabconstruction,industriallyproducedpolymercoverblocksofthicknessequaltothespecif
iedcovershallbeplacedbetweenthebarsandformworksubjecttoSatisfactoryevidencethatthepolymercom
positionisnotharmfultoconcreteandreinforcement.CoverblocksmadeofconcretemaybepermittedbytheE
ngineer,providedtheyhavethesamestrengthandspecificationasthoseofthemember.

8.4. IncaseofdowelsforColumnsandwallstheverticalreinforcementshallbekeptinpositionbymeansoftimb
ertemplateswithslotsinthemaccurately,orwithcoverblockstiedtothereinforcementtimbertemplatesshallb
eremovedaftertheconcretinghasprogresseduptoaleveljustbelowtheirlocation.

8.5. LayersofreinforcementsshallbeseparatedbyspacerbarsatapproximatelyOnemeterintervals. Themi
nimumdiameterofspacerbarsshallbe12mmor:equaltomaximumsizeofmainreinforcementormaximumsiz
eofcoarseaggregate,whicheverisgreater.Horizontalreinforcementshallnotbe,allowedtosagbetweensup
ports.

8.6. Necessarystays,blocks,metalchairs,spacers,metalhangerssupportingwiresetc,orothersubsidiary,r
einforcementshallbeprovidedtofixthereinforcementsfirmlyinitscorrectposition.

8.7. Useofpebbles,brokenstone,metalpipe,brick,mortarorwoodenblocksetcasdevicesforpositioningrein
forcementshallnotbepermitted.

8.8. Barscoatedwithepoxyoranyotherapprovedprotectivecoatingshallbeplacedonsupportsthatdonotda
magethecoating.Supportsshallbeinstalledinamannersuchthatplanesofweaknessarenotcreatedinharde
nedconcrete.Thecoatedreinforcingsteelshallbeheldinplacebyuseofplasticorplasticcoatedbindingwirese
speciallymanufacturedforthepurpose.

8.9. PlacingandfixingofreinforcementshallbeinspectedandapprovedbytheEngineerbeforeconcreteisde
posited.



9.0. Lapping

9.1. Allreinforcementshallbefurnishedinfulllengthsasindicatedonthedrawing.Nosplicingofbars,exceptw
hereshownonthedrawing;willbepermittedwithoutapprovaloftheEngineer.Thelengthsofthespliceshallbea
sindicatedondrawingorasapprovedbytheEngineer.Wherepracticable,overlappingbarsshallnottoucheac
hother,andshallbekeptapartby25mmor111/4timesthemaximumsizeofcoarseaggregate,whicheverisgre

ater Ifthisisnotfeasible,overlappingbarsshallbeboundwithannealedsteelbindingwire,notlessthan1mmdi

ameterandtwistedtightinsuchamannerastomaintainminimumclearcovertothereinforcementfromtheconc
retesurface.Lappedsplicesshallbestaggeredorlocatedatpoints,alongthespanwherestressesarelow.

10.0.Welding

10.1SplicingbyweldingofreinforcementwillbepermittedonlyifdetailedonthedrawingorapprovedbytheEngin
eer.Weldshalldevelopanultimatestrengthequaltoorgreaterthanthatofthebarsconnected.

10.2. WhileweldingmaybepermittedforT.M.T.reinforcingbarsconformingtolS:432,weldingofdeformedba
rsconformingtolS:1786shallingeneralbeprohibited.WeldingmaybepermittedincaseofbarsofotherthanS2
40gradeincludingspecial.WeldinggradeofS415gradebarsconformingtolS:1786,forwhichnecessaryche

micalanalysishasbeensecuredandthecarbonequivalent(CE)calculatedfromthechemicalcompositionusi
ngtheformula:

CE=C+Mn+Cr+Mg+V+Ni+Cu
6 5 15
isO.4orless.

10.3. ThemethodofweldingshallconformtolS:2751andIS:9417andtoanysupplementalspecificationstoth
esatisfactionoftheEngineer

10.4. BarsshallbebentcoldtothespecifiedshapeanddimensionsorasdirectedbyEngineerinchargeusingth
eproperbendertool,operatedbyhandorpowertoattainproperradiusofbends.Barsshallnotbebendorstraigh
tenedinamannerthatwillinjurethematerial.Barsbentduringtransportorhandlingshallbestraightenedbefore
beingusedinthework.Barsshallnotbeheatedtofacilatebending

10.5. Unlessotherwisespecifieda'U'typehookattheendofeachbarshallinvariablybeprovidedtomainreinfor
cement. Theradiusofthebaneshallnotbelessthentwicethediameteroftheroundbarandthelengthofthestraig
htpartofthebarbeyondtheendofthecurveshallbeatleastfourtimesofthediameteroftheroundbar.Incaseofba
rswhicharenotroundandincaseofdeformedbars,thediametershallbetakenasthediameterofcirclehavinga
nequivalenteffectivearea. Thehooksshallbesuitablyencasedtopreventanyspitingoftheconcrete

10.6. Allreinforcementbarsshallbeaccuratelyplacedinexactpositionshownonthedrawingsandshallbesec
urelyheldinpositionduringplacingofconcretebyannealedbindingwirenotlessthan1mminsizeandbyusings
ayblocksormetalchairsspacers,metalhangers,supportingwiresorotherapproveddevicesatsufficientlyclo
seintervals,Barsshallnotbeallowedtosagbetweensupportsnotdisplacedduringconcretingoranyotheroper
ationsoftheworkAlldevicesusedforpositioningshallbeofnotcorrodiblematerialwoodenandmetalsupportss
hallnotextendedtothesurfaceoftheconcrete,exceptwhereshownindrawings.Placingbarsonlayersoffreshl
ylaidconcreteastheworkprogressesforadjustingbarspacingshallnotbeallowed.Piecesofbrokenstoneorbr
ickandwoodenblocsshallnotbeusedLayersofbarsshallbeseparatedbyspacerbarspre-
castmortarblocksorotherapproveddevices.Reinforcementafterbendingplacedinpositionshallbemaintain
edinacleanconditionuntilcompletelyembeddedinconcrete,Specialcareshallbeexercisedtopreventanydis
placementofreinforcementinconcretealreadyplaced. Topreventreinforcementformcorrosion,concreteco
vershallbeprovidedasindicatedondrawings.Allbarsprotrudingfromconcreteandtowhichotherbarsaretobe
slicedandwhicharelikelytobeexposedforaperiodexceeding10daysshallbeprotectedbyathickcoatofneatc
ementgrout

10.7. Barscrossingeachotherwhererequiredshallbesecuredbybindingwire(annealed)ofsizenotlesstha
nimminsuchamannerthattheydonotslipoveratthetimeoffixingandconcreting
Asfarpossiblebarsoffulllengthshallbeusedincasethisisnotpossible,overlappingofbarsshallbedone
asdirectedbytheEngineerinchargeWhenpracticableoverlappingbarsshallnottoucheachother,butbekepta
partby25mmWherenofeasibleoverlappingbarsshallbeboundwith



annealedwiresnotlessthan1mmthicktwistedtightTheoverlapsshallbestaggeredfordifferentbarsandlocate
datpointsalongthespanwhereneithersheernotbendingmomentsismaximum.

10.8. WheneverindicatedondrawingordesiredtheEngineerinchargebarsshallbejointedbycouplingwhic
hshallhaveacrosssectionsufficienttotransmitthefullstressesofbarsTheendofthebarsthatarejointedbycou
plingshallbeupsetforsufficientlengthsothattheeffectivecrosssectionatthebaseofthreadsisnotlessthanthe
normalcrosssectionofthebar. ThreadsshallbestandardsthreadsSteelforcouplingshallconformtolS226.

10.9. Whenpermittedorspecifiedonthedrawingsjointsofreinforcementbarsshallbutt-
weldedsoastotransmittheirfullstressesWeldedjointsshallpreferablybelocatedatpointswhensteelwilinotb
esubjecttomorethan75percentofthemaximumpermissiblestressesandweldssostaggeredthatatanyones
ectionnotmorethan20percentoftherodsareweldedOnlyelectricareweldingusingaprocesswhichexcludes
airfformthemoltenmetalandconformstoanyorotherspecialprovisionsfortheworkshallbeacceptedSuitable
meansshallbeprovidedforholdingbarssecurelyinpositionduringweldingltshallbeensuredthatnovoidsarel
eftinweldingandwhenweldingisdoneintwoorthreestagesprevioussurfaceshallbecleanedproperlyEndsof
barsshallbecleanedofallloosescaleruststagespaintandotherforeignmatterbeforeweldingOnlycompetent
weldersshallbeemployedonthework.TheMSelectrodesusedforweldingshallconformIS814Weldedpieces
ofreinforcementshallbetested.Specimenshallbetakenformtheactualsiteandtheirnumbershallfrequencyt
otestshallbeasdirectedbytheEngineerincharge

11.0MODEOFMEASUREMENTS&PAYMENT

11.1.Forthepurposeofpaymentthebarshallbemeasuredcorrectupto10mmlengthandweightpayablework
soutattheratespecifiedbelow:

Sr. Diameterofsteel weightofsteel Sr.No Diameterofst weightofsteelper
No per eel running
runningmeter meter

1 6mm 0.22Kg/Rmt 8 20mm 2.47Kg/Rmt

2 8mm 0.39Kg/Rmt 9 22mm 2.98Kg/Rmt

3 10mm 0.62Kg/Rmt 10 25mm 3.85Kg/Rmt

4 12mm 0.89Kg/Rmt 11 28mm 4.83Kg/Rmt

5 14mm 1.21Kg/Rmt 12 32mm 6.31Kg/Rmt

6 16mm 1.58Kg/Rmt 13 36mm 7.99Kg/Rmt

7 18mm 2.00Kg/Rmt 14 40mm 9.86Kg/Rmt

11.1. Excessconsumptionover5%willbechargedatpenalrate.

11.2. Reinforcementshallbemeasuredinlengthincludinghooks,ifany,separatelyfordifferentdiametersasactu
allyusedinwork,excludingoverlaps.Fromthelengthsomeasured,theweightofreinforcementshallbecalc
ulatedintonnesonthebasisoflS:1732.Wastage,overlaps,couplings,weldedjoints,spacerbars,chairs,st
ays,hangersandannealedsteelwireorothermethodsforbindingandplacingshallnotbemeasuredandcos
toftheseitemsshallbedeemedtobeincludedintheratesforreinforcement.

11.3. Thecontractunitrateforcoated/uncoatedreinforcementshallcoverthecostofmaterial,fabricating,transp
orting,storing,bending,placing,bindingandfixinginpositionasshownonthedrawingsasperthesespecific
ationsandasdirectedbytheEngineer,includingalllabour,equipment,supplies,incidentals,sampling,testi
ngandsupervision.

TheunitRateforcoatedreinforcementshallbedeemedtoalsoincludecostofallmaterial,labour,toolsandpl
ant,royalty,transportationandexpertiserequiredtocarryoutthework. Therateshallalsocoversampling,te
stingandsupervisionrequiredforthework.

11.4. TherateshallbeforaunitofOneKg.

Item No. 4 Providing and laying ordinary cement concrete M-200 mix and curing
complete including the cost of formwork but excluding the cost of
reinforcement for reinforced concrete work in foundations, footing, base or



columns and mass concrete.

In case of ordinary concrete, mix is not required to be designed by preliminary tests
and proportions of cement. tine aggregate and coarse aggregates are specified by
volume as given in table below for different four grades designated as ordinary M-100,
M-150, M-200 and M-250.

In the designation of a concrete mix letter M refers to the mix and the number to the
specified 28 days works cube compressive strength of that mix on 200 mm cubes
expressed in kg./cm.

The ordinary concrete mix shall generally be specified by volume for cement which
normally comes in bags and is used by weight, volume shall be worked out taking 50
kg. of cement as 0.035 cubic meter in volume. While measuring aggregate by volume,
shaking ramming or hammering shall not be done proportioning of sand be as per its
dry volume. In case it is dam, allowance for bulking shall be made as per IS : 2386
(Part-111).

In gradients required for ordinary / concrete containing one 50 kg. bag ofcement for

different proportions of mix shall be as given in Table below.

TABLE
Grade of Mix by Total quantity of dry Proportion of fine Quantity of
concrete volume aggregates by volume per 50 | aggregate to coarse | water per 50
kg. cement to be taken as sum aggregate kg. of cement
aggregate of the individual max.

volumes of fine & coarse
aggregates, maximum

(1 cubic metre : 1000 Liters)

1 2 3 4 5
Ordinary Litres Litres
M-100 1:3:6 300 General 1:2 for fine 34

aggregate to
M-150 1:2:4 220 Coarse aggregate 32
. - by volume but
M-200 1:1.1/2:3 160 subject to a upper 30
N-250 112 100 limit of 1:1.1/2 & a 57

lower limit of 1:3.

Note :- Theproportion of the aggregates shall be adjusted from upper limit to lower limit

progress grading of the final aggregate becomes finer and the maximum size of coarse

aggregate becomes larger.

Example : For an average grading of fine aggregate (that is zone Il of IS : 383 - 1963) the

proportions 1:1 1/2,1:2and 1:3 for maximum size of aggregates 10mm, 20 mm

and 40mm respectively (after carrying out sieve analysis).

Note:- A mix leaner than M-100 (1:3:6) may be used for non structural part, if provided in the

contract. In such cases grading of aggregates shall be by volume. Other requirements

for mixing, placing and curing shall the same.

Following shall be the maximum nominal size of coarse aggregate for the different
items of work.



Sr. Item of construction Maximum nominal size of
No. coarse aggregate
i R.C.C. well curb, R.C.C. well steining and 40 mm
R.C.C. Piles
ii. R.C.C. well steining 63 mm
ii Well cap or pile cap, solid type piers, abutments 40 mm
and wing walls and their per caps
iii R.C.C. works in cross girders, deck slab, wearing 20mm
coat, kerb, light post, blast walls, approach slab etc.
and hollow type piers, abutments, wing walls and
their pier caps
iv R.C.C. bearings 20 mm
v For any other item of construction not covered As specified on the drawing
by items (i) to (v) or as desired by the Engineer

in charge in case it is not
specified on drawing.

For heavily reinforced concrete members as in the case of ribs of main beams, nominal
maximum size of aggregate shall usually be restricted to 5 mm. less than the minimum lateral
clear distance between the main bars or 5 mm. less than the minimum cover to the
reinforcement whichever is the smaller.

6.

10.

1.

Fine aggregate shall be clean, hard, coarse sand. It shall be free from dust and such
other substances. The sand shall be got approved by the Engineer-in-charge.

All materials shall be stored as to prevent their deterioration or intrusion of their quality
and fitness for the work. Any material which has deteriorated or has been damaged or
is otherwise considered defective by the Engineer-in-charge shall not be used in the
work

Cement shall be store above the ground level in perfectly dry and watertight sheds and
shall be stocked not more than eight bags high. Wherever bulk storage containers are
used. their capacity should be sufficient to cater to the requirements at site and should
be cleaned at least once every 3 to 4 months. Cement more than 3 to 4 months old
shall invariably be tested to ascertain that R satisfies the ascertain requirements. The
aggregates shall be stored in such a way as to prevent admixture of foreign materials.
Different sizes of the fine or coarse aggregate shall be stored in separate stock piles
sufficiently removed from each other to prevent intermixing the materials.

The water for mixing shall be portable water to the satisfaction of the Engineer-in-
charge. The quantity of water shall be just sufficient to produce a dense concrete of
required workability for the job.

For all work concrete shall be mixed in a mechanical mixer which along with other
accessories shall be kept in first class working condition and so maintained throughout
the construction. Mixing shall be continued till materials are uniformly distributed and
uniform colour of the entire mass is obtained and each individual particle of the coarse
aggregate shows complete coating of mortar containing its proportionate amount of
cement. In no case shall the mixing be done for less than 2 minutes after all
ingredients have been put into the mixer.

When hand mixing is permitted by the Engineer-in-charge for small jobs or for certain
other reasons, it shall be done on a smooth watertight platform large enough to allow
efficient. Turning over of the ingredients of concrete before and after adding water.
Mixing platform shall be so arranged that no foreign material shall get mixed with
concrete nor does the mixing water flow out. Cement in required number of bags shall
be placed in a uniform layer on top of the measured quantity of fine and coarse
aggregate. Which shall also be spread in a layer of uniform thickness on the mixing
platform ? Dry coarse and fine aggregate and cement then shall be mixed thoroughly
by turning over to get a mixture of uniform color. Enough water shall then be added
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gradually through a nose and the mass turned over till a mix of required consistency is
obtained. In hand mixing quantity of cement shall be increased by 10 percent above
that specified.

Mixers which have been out of use for more than 30 minutes shall be thoroughly
cleaned before putting in a new batch. Unless otherwise agreed to by the Engineer-in-
charge the first batch of concrete from the mixer shall contain only two third of normal
quantity of course aggregate. Mixing plants shall be thoroughly cleaned before
changing from one type of cement to another.

The method of transporting and placing concrete shall be approved by the Engineer-
incharge. Concrete shall be so transported and placed that no contamination,
segregation or loss of its constituent material takes place. All from work and
reinforcement contained in it shall be cleaned and made free from standing water, dust,
snow or ice immediately before placing of concrete. No concrete shall be placed in any
part of the structure until the approval of the Engineer-in-charge has been obtained.

If concreting is not started with 24 hours of the approval being given, it shall have to be
obtained again from theEngineer-in-charge. Concreting then shall proceed continuously
over the area between construction joints. Fresh concrete shall not be placed against
concrete which has been in position for more than 30 minutes unless a proper
construction joint is formed. Concrete shall be compacted in its final position within 30
minutes of its discharge from the mixer unless carried in properly designed agitators,
operating continuously, when this time shall be within 2 hours of the addition of cement
to the mix and within 30 minutes of its discharge from the agitator. Except where
otherwise agreed to by the Engineer-in-charge, concrete shall be disposed in horizontal
layer to a compacted depth of not more than 0.45 metre when internal vibrators are
used and not exceeding 0.30 metre in all other cases.

Unless otherwise agreed to by the Engineer-in-charge concrete shall not be dropped
into place from a height exceeding 2 metres. When trucking or chutes are used they
shall be kept clean and used in such way as to avoid segregation. When concreting
has to be resumed on a surface which has hardened, it shall be roughened swept
clean, thoroughly wetted, and cleaned with a 13 mm. thick -layer of mortar composed
of cement and sand in the same ratio as in the concrete mix itself. This 13 mm. layer of
mortar shall be freshly mixed and placed immediately before placing of new concrete.
Where concrete has not fully hardened, all laitance shall be removed by scrubbing the
wet surface with wire or bristle brushed, care being taken to avoid dislodgement of
particulars of coarse aggregate. The surface shall then be thoroughly wetted. All free
water removed and then coated with neat cement grout. The first layer of concrete to
be placed on this, surface shall not exceed 150 mm. in thickness and shall be well
rammed against old work particular attention being given to corner and close spots.

All concrete shall be compacted to produce a dense homogenous mass with the
assistance of Vibrators, unless otherwise permitted by the Engineer-in-charge for
exceptional cases, such as concreting Under water, where vibrators cannot be used
Sufficient vibrators in serviceable condition shall be kept at site so that spare
equipment is always available in the event, of break downs.

Immediately after compaction concrete shall be protected against harmful effects of
weather including rain, running water shocks, vibrations due to ftraffic, rapid
temperature changes. Fast drying put process, it shall be covered with wet sacking
Hessian or other similar absorbent material approved by the Engineer-in-charge soon
after the initial set. It shall be kept continuously wet for a period of not less than 14 days
from the date of placement. Masonry work over the foundation concrete may be started
after 48 hours of it's laying but the curing of concrete shall be continued for a minimum
period of 14 days.

Form work shall include all temporary or permanent forms required for forming the
concrete, together with all temporary construction required for their support. Formwork
shall however be delivered into following two district categories :-



(1) Shuttering i.e. from work required for forming the concrete
(2) Scaffolding i.e. formwork required for supporting shuttering.

Forms for shuttering shall be constructed only, in metal suitably lined. Forms for scaffolding

19.

20.

21.

22,

shall be constructed of metal or timber. Both shuttering and scaffolding shall be or
substantial rigid construction and shuttering shall be true to shape and dimensions show
on the drawings. All bolts and reverts shall be counter-suck and well ground to provide a
smooth, plane surface.

Forms shall be mortar tight and shall be made sufficiently rigid by the use of ties and
bracings to prevent any displacement or sagging between supports. They shall be
strong enough to withstand all pressure, ramming and vibration, without deflection from
the prescribed lines occurring during and after placing the concrete. Screw jacks of
hardwood wedges where required shall be provided to make up any settlement in the
form work either before or during the placing of concrete. Suitable camber shall be
provided in horizontal members of structure specialty in long spans to counteract the
effects of any deflection. The framework shall be so fixed as to provide for such
camber. Forms shall be as constructed as too removable in sections in the desired
sequence, without damaging the surface of concrete or disturbing other sections.
Unless otherwise specified or directed. Chamfers or fillets of size 25 mm x 25 mm shall
be provided at all angles of framework to avoid sharp comers.

The inside surface of forms shall except in the case of permanent from work or where
otherwise agreed to by the engineer-in-charge be coated with an approved material to
prevent adhesion of concrete to the from work. Release agents shall be applied strictly
in accordance with the manufacture's instruction and shall not be allowed to come into
contact with any reinforcement of prestressing tendons a and anchorage shall be
applied strictly in accordance with the manufacturers instruction and shall not be
allowed to come into contact with any reinforcement of prestressing tendons and
anchorage. Different release agents shall not be used in from work of concrete which
will be visible in the finished works.

Special measures shall be taken to ensure that the framework does no hinder the
shrinkage of concrete because without these cracking could occur before the from work
is removed. Wherever applicable arrangement must be made to ensure that the from
does not restrain the shortening and hogging of the beams or slabs during tensioning of
the tendons. The formwork should take due account of the calculated amount of
positive or negative camber so as to ensure the correct final shape of the structures
having regard to the deformation of false work, scaffolding or propping and the
instantaneous deformation due to various causes affecting prestressed structures.
Where there are re-entrant angles in the concrete section, the formwork should be
removed at these sections as soon as possible after the concrete has set in order to
avoid cracking due to shrinking of concrete. Formwork shall be tight enough to prevent
any appreciable loss of cement during vibrations. Suitable tolerances should be
provided in the formwork, immediately before concreting all forms shall be thoroughly
cleaned. Contractor shall give the Engineer-incharge due notice before placing any
concrete in the forms to permit him to inspect and accept the false work and forms as
to their strength alignment and general fitness, but such inspection shall not relieve the
contractor of his responsibility for safety of machinery materials and for results
obtained.

The Engineer-in-charge shall be informed in advance by the contractor of his intention
to strike any for work. While fixing the time for removal of formworks. Due consideration
shall be given to local condition, Character of the structure, the weather and other
condition that influence the setting of concrete the removal of The load supporting of
soffit forms any commence when concrete has attained strength and of the materials
used in the mix. Where field operations are controlled by the strength test of concrete,
the removal of the load supporting of soffit forms may commence when concrete has
attained strength equal to at least twice the stress to which the concrete will be subject
at the time of striking props including the effect of any further addition of loads. When



field operations are not controlled by strength test of concrete the vertical forms of
beams, columns and walls may be removed after 2 days. The props of slabs and
beams may be removed after 14 and 21 days respectively. All from work shall be
removed without causing any damage to the concrete. Centering shall be gradually and
uniformly lowered in such a manner as to avoid any stock or vibrations. Supports shall
be removed in such a manner as to permit the contract the concrete to take stresses
due to its own weight uniformly and gradually. Where internal metal ties are permitted
they or their removable parts shall be extracted without causing any damage to the
concrete and remaining holes filled with mortars. No permanently embedded metal part
shall have less than 25 m. cover to the finished concrete surface. Where it is intended
to reuse the framework R shall be cleaned and made good to the satisfaction of the
Engineer-in-charge.

23 Immediately after the removal of forms, all exposed bars or bolts passing through the
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Cement concrete member and used for shuttering or any other purpose shall be cut
inside the Cement Concrete member to a depth of at least 25 mm. below the surface of
the concrete and the resulting holes filled by cement mortar. All fins cause by from
joints, all cavities produced by the removal of from ties and all other holes and
depressions, honeycomb spots, broken edges or corner and other defects shall be
thoroughly cleaned, saturated with water and carefully pointed and rendered true with
mortar of cement and fine aggregate mixed in the proportions used in the grade of
concrete with mortar or cement and fine aggregate mixed in the proportions used in the
grade of concrete that is being finished and of as dry a consistency as is possible to
use. Considerable pressure shall be applied in filling and pointing to ensure thorough
filling in all voids. Surface which has been pointed shall be kept moist for a period of 24
hours. If rock, pockets/honeycombs, in the opinion of the Engineer-in-charge are of such
extent of and character as to affect materially or to endanger the life of the strength or
the steel reinforcement he may declare the concrete defective and require the removal
and replacement of the portions of the structure affected.

In the case of reinforced concrete work, workability shall be such that the concrete
surrounds and properly grips all reinforcement. The degree of consistency, which shall
depend upon the nature of work and. methods of vibration of concrete shall be
determined regular slump test. Following slump shall be adopted for different types of
works.

Type of Work Slump where Slump where
vibrator is used vibrator is not used

1 | Mass conc. In RCC, foundation 10 to 25 mm 80 mm
footing and retaining walls

2 | Beam slab and column with 251040 mm 100 to 120 mm
simply reinforced

3 | Thin RCC section or congested 40 to 50 mm 125 to 150 mm
steel

Works strength tests shall be made in accordance with IS : 516. Each test shall be
conducted on ten specimens five of which shall be tested at seven days and the
remaining five at 28 days. The samples of concrete shall be taken on each day of
concreting and, cubes shall be made at the rate of one for every 5 cubic meter of
concrete or a part thereof. However if concreting done in a day is than 15 cubic meter,
the minimum number of cubes can be reduced to 6 with the specific permission of the
Engineer-in-charge. Similar works tests shall be carried out when ever the quality and
grading of materials is changed irrespective of the quantity of concrete poured, The
number of specimens may be suitable increased as deemed necessary by the Engineer-
in-charge when procedure to tests given above reveals a poor quality of concrete and in
other special cases.

The average strength of the group of cubes cast for each day shall not be less than the
specified works cube strength. 20 per cent of the cubes cast each day may have values
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less than the specified strength provided the lowest value is not less than 85 percent of
the specified strength.

R.C.C. work shall have exposed concrete surface. Centering design and its erection
shall be approved by the Engineer-in- charge. One carpenter with helper will invariably
be kept throughout the period of concreting. Movement of labour and other persons shall
be totally prohibited over reinforcement laid in position. For access to different parts,
suitable mobile platforms shall be provided so that steel reinforcement in position as not
disturbed. For ensuring proper cover, mortar blocks of suitable size shall be cast and
tied to the reinforcement. Timber, kapachi or metal pieces shall not be used for this
purpose. Concreting of important structural members shall always be done in the
presence and under the supervision of departmental person not below the rank of Asstt.
Engineer / Addl. Asstt. Engineer / Overseer or as instructed by the Engineer-in-charge.
After removal of 'form work and suturing, the executive Engineer shall inspect the work
and satisfy by random checks that concrete produced is of good quality. Plastering shall
not be allowed to the exposed faces of concrete.

In reinforced concrete the volume occupied by reinforcement shall not be deducted. The
slab shall be measured as running continuously through and the beam as the portion
below the slab.

All necessary labour, materials, equipment etc. for sampling, preparing test cubes,
curing etc. shall be provided by the Contractor. Testing of the materials and concrete
may be arranged by the Engineer-in-charge in an approved laboratory at the cost of the
contractor.

The unit rate for concrete shall include the cost of all materials, labour, tools and plant
required for mixing, placing in position, vibrating and compacting finishing as per
directions of the Engineer-in-charge, curing and all other incidental expenses for
producing concrete of specified strength to complete the structure or its components as
shown on the drawings and according to these specifications. The rate shall also include
the cost of making fixing and removing of all centers and forms required for the work.

The payment will be made on cumt. basis of the finished work.



