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ApBHS T

FBLUBTLHHD  eusnTFHLILhG BIESsTd  GamhdBHDiiomed
BEMINHBLUL L. SUAGL HGHAT, WIeOHISHAT GUTsIDemal, HL Lo (pte bl
GnHu  srviumaled @Bebhd Culelmnd IHHAGCDTD. Boeu
B eusddd  anbdDid  SHeemwdmearl upPud  idHed
unaidb HOLUGWL  apeol QUL a1 uDdyd alend dwnad
GeHMUNNESHULIGH SHNTMD 1601 @ DeLID. Eevbisnd  CUTEID
QeI FSIWOL WD BTHHeNed GanhidBdm Galgn (pmpoHsT LDHIYD
BB SHEdIoSHarenl UpHYD Gsnmdbdpy Calimen G himaisd
vy fyd Gasmfeopil uafweonary wEHHTL Diflsy & DeunsGe
&TLUGDNDE. BSDS- @b WHHL &rTamD, QemhBBHmS
GHTPOHL UGS MMASHDUSSID LSHHHEHET  &nlpWHTE
D hBe0ESHC HIaILUBEUSTGD. SIHD GGG HMIsT SIS
SifignHalH o Hetpgt. BoH Geopaow P CHTFS GuDD GHNHed
Bl uslweonaTiseloL G fadd 6Flats BlusbsHoHHmd
GeuaufiBeugstt (e dw GPEGHTEGLD.

QenhdBddan apeoliGurHL safldr TLTIPD, Demsusafst S
Slaupeopl UNGFTHHGWD (PEIPHEBHD, 2 L eNHeohe G b
ST MIOSHEHD, ST QeHETHADD N Sadiod@Epld,
B euuTIreine smsoy e UNGSTEHSHSID (PDSHEHID SILLL L9 (H& Hehimen.
Beusamend GHMNULURGHIOGLIT (DS, B euddd oML T GHnemil_
Puohemenyd < hHTHCS AMPeLUESSILLH ASHDCHDU
MM EBRSEHD  SHTUUL Lo (H&HEDET.  (PIHFDLOWITEN 76N & HIhib 8l
BbPuwwis st Uideldh gl Litg UG apsold GUDMId G TsiTsnsoniD.
Do Huomiser Seogl @mUdayb, utrbufuwrs @bkl B
Guriuweonsanjsear  WigH STalw HAULRSDTU  ufels gl
UbHHHSDOWTID, 6T&HGHS CHmeuTen sTebsom L Wiidaflgd
Bevind  Huomisst  Gheveonsmoulsmad, Iidbsnalin Hiiohiss
FlUSTH HUUSSHSHD GO UL L9 (H B, eUTFbidel
Beommse  Huohsst SHmeG N whisalsd  DimalsHsmaTl
unsé &60mD.

GamhAdDNE SHsvmel a9SHTalEGD won HbHuTLD 7 Esd
AuToTedS STUUL I HeHamg. Sbwon Gfdstalu sltet.
svgTuedSHesd (Building Research Establishment, U.K) Gsneantiybg
“gngnren  GeThddhnd ssvmen olgmamb” (Design of Normal
Concrete Mixes, HMSO, 1988) s16tip <3 susmmib&Hed STiULL Le (H&HHDGI.
6 BeuambEHed STETLUGBLD AN L euenadst 7.1, 7.2, euedy



UL s 7.2, 7.30 Bhg SHTUUL Lo |mEHEamen. Bsmeudsit BhiG
UrsMliugng Spiod SHeOWLHE HbS MSTUMSHNG 616Gl
peiifeowd GHTNelsgId GoneTBsTGns.

Hev WHHAU afefwup GanpeEHD GITHOASTLTHEHW
D RHGHQID SHTULL 19 HE BT, BSAAPEVID UTEHFEHST BF
QETp&HsT ol |dHeehsaigud RuohSaNiad STERIDCUTIHSHI
106016 HCeLF 0N IS US DS LWsNILBID 6T6ml Bt Bed1Gmedt,

BUUSSH6HMmGH oeowwdHL IrHiedmba SLLESD
Urdunéd s e §a Gaud GFeal. 68, FHHUTTENGEGLD, AN Hsm et
Ubsed eallgalsd Dmwdsd udlurer] ewaglll  AHFFSHGHSTT
DaTHEHSGD, BUUSSESHH (PHI DLW HDWSHEHISSHS
6T W&o Sl & SHOEHT b. GFHBEGIOTMIHSGD 616Gl
LOAIOATHS HEHG6l.
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1 QasmmiBSBg

Concrete

&HLL LG, LTeohissT, uTfiu QpBiehImen o6, Hem b L (Hdb HeT GUTSIm e
Biowiudsd canhdhpny Hswreal utsselubdapg. SHmbdaid $Cs
ITHMITHS HIL L RISETUD LMsLRBATLD DHmodd (e uomusyib, Emiy
&ped  Jplusted QarhdBbiiar utaman dHefdgd CsTaN@sTaTEl,
HDHNSHED ABNHEHDNI ©_(HEGHH SIS, Banipst GUTIDEIDDD EeDamidbl,
il low  GaenmudBby  (reinforced concrete) @ saud, WaiB®HEHS
canhibpm (prestressed concrete) @asaun unelbeiLEHNDE.

2 (héG& &GS, Bmlpss WDSayD SLGLUTLHIL 601 B)HibL B e»evbHafsd
2 pusbd CELWILRDDTDET, — HHaed Seveusafedl HID HUIDRISEHEDHS
&L BUUL L eUILITH D, BT STTel ST UGN HEUD DHemndedimgy. G
Qungeuns Gelasv G mideTGen SHevdslul (B o uGWITGUILGBEHULG SN
D BUTe0T60 DisUGeusmer Gt Mibafled GUaMLLBL &L LU LD GuIDIS S
GaThHBDHS ST THLGD Hevsw sTHLE DG HDALTE! Hev G abisafied
QaThAHDIID owLlUGSSUILL L Bamevsealsd, BUbHT Fnsaobded sayb
BILUDNBES HHBUULEG Gausned B HeEhdHd BSHDOHM mInds eN16aL
md susiily Helled Ao GaseolLBID. BBEMATHTND CHTHBBHBEN HTHOS
SLHULGSIHU (papulsh sUTTGSSH dn o WSTHaYD 2 QISULGEGSHS En. 19 WHTHOD
B & B

CanHEBpMT STD g sh epeoliGUTHL Hafleht BTHmSL QUINISSEID,
- BeVEmel QLD QUG BLDEETSTITLLEBDL SLGUUTLHS STHM&U GUILISHEHID
SIOWYD. LG QEHILOBDD Hebev STOTE EMUIDID A0S HDSHSD
PDHEHD, HAMSUUNIIBSSHID, (WEHTISHSHE0 (WaPHEHD  CHMhEDD e
G HFWhm el Ui HG.  BHGIITHFURSEHGG 6IDU  SHEVE6L G
ASTeNEHSH60 CousiBID. SifhikdTF Qame0alsl, QHTRADDNE &HalenIDHaT e
HevemeudHansT sISTHNLILSE (AP EVIPID, Hevemal apeOlQUTIHL &efledt SHIhGamaTl
GUIIGEID, Dy HeobhGI ot 10TsLBHaND  Bmib@euamud, WHTHS S0
GUTSTIDEUDEDDUD QUITLDISSE! LOTHIUL. 60D,

GaThddvenn e lueLwrsd CHIGGINEUTHE!. WD SHWTEN DDV
QEWIDSUWITEDN L & IS0 B BenaTLh Gl (FHadiemin UTiibE QUITHemaTujd
GaTHS @H BV ULITSHEULD, &lg sMOHL- WD QU SDUTmD CLITEND EHId SO

GHTONL GQUTHATTHED GhITé & 60D, FTGHTTMIOTSH, UTedDHHDHT LTT60HDHST
BLITsMMeUDIIL63T, LS emNUYD UL 60! FIohsnSUD CaTHEID Hevbd GaThBBDDI
QFieIsmg B SHGeUND. Hevsmauulsd o sitem Fobgt b st CaThgy, HErHw

Sopgil)l umsWd, BUUMESSLIAITE HDHEETYD DSTEVLD 6D
CETHE DOMSHNDG. Bbdeoimal STelCLTHED Sl oL YD GUTWE
GaMHBBDDI LVID BN By He0smaullsh &DHENETILD LORTEDSOWD EEaNEGHID
sl dwbgils L1960 Hibg CUPLLBISTED, HTID GAPTE F0bG! HeoTeTed
L6l & 60 D&Y WP Aunb. QanhBBDHN S DiaTa) o HILGUTPGI, IS
2 L aGHDme] S GODPADG. DHamed GeusfiEaDDTL 60760 &IPLGID
STEH@DE G0 DagTe0 aanhbBDm Hai oreodHgl utalbapaub. sTeigi,
HEVEULIED G lpULIRKG LTETILSTEL Qo thiBBDMs afamen on HeugIoeLsONID6D,
gnlgll  GETHEDDNFSHMHHGE, onTHe GUILID GTHHHGEHD  EIHUL OTD.
Boveudoen iooneidg), CanhddDhd Holsred HaDOWDH Gl ®
UBDETEH  UEHHSODHS S0bH  DTDUSEHD Db oW SobHe
DMOaUGEHD Huiohiseied GBI LUL L héHedipam.

BEOEY HEEDLOEHDMETH AdbTaN QBThEDDmDS SHWINLLSDHG B apeoll
GUTHL &6 HELEL GSMTHFLHSDETUYD STHDSWYD CaHTaiaauuTd BbhdoHeD
GeuaiBID. Baupied, obg Soevsalsd swTfdaLLL®, MAeiaTomevdals
2 HBHTANSSHSIL 6  QUDDISGENeTenTD. FGalbmasmar  GHUDOSWLTES
@ DDLU HHaTe BHBGD UTHL SDHMTHGUT DAeDELG! HDUTEDHDET
2 OLHE  ObTHHAL HDSHATTEHGAT DH6VEVGHI GFLDMS (PEDHETE SWITHS
S0idbmEHMTHEUT  QUDDIGGHTETETELMND. HNGENGEmS DG LoD
QUPHBINS DD LRSS GBHSID, L. MhiG&afe0 dHibgId UGS
b utadd@in B » &hesn samy undedssilsn GamhBibpd SHemeasaled
unaldbaeond. Gemeu upd alfleutd Ged <TMUGsUTID.



2 Qur suba FIobha

Portland Cement

By B Lis1de b fiobg) AHTHBHNN LELETEHESTL B alhHHumL bgiabib
GeNPOBICUSHMNL TS  cueTThg, UMD bETSHD LTSS  Soba
GanhEBHaud uTTbs saD 69&6HUTFTOBIHD, MGALL. SIMIOHmETH
OBHNNILSHTHYD @ 6Tengl. CHTHEBDHmD Bile IUMLLINS BB &G DAUTHSE),
B HPBHOAUD WDOUYD C5THGHI BEPMUUSDES Fobg o LGLTHM L
uGADG. eTELALT uDPW BTLEHHD BPTEHL  GwTmITDOU Gyl
QUITTaL LTAIGETTHE. SpThdl SailammboL LaIGIL &1 Heobgl b
GaTmaINGS DigHamand QoG QUL HDema maidHg Gl gL e eussT
QI WS &sT. Gsodisnm oTsd G ariiLd S eemtosmill GLogLD GLOUTL e»L U B G630
DE0IDTS D0 TGS QaThImeL U OSSN HETUD, sTTIDEE HOdDUD CaTTdh ST Hs.
sTioeme hpy GUTGETELTENT sTENED BTETWAIL  QUIDHETH QBTN ST HaD,
BUeuThHeled Heddba, Mgudsm GuTsy STSNWUaMD QU HsTHGEN Bk S
WJeniited, EHemaniil LWTUGSHGID GUT g Bsmamiyy BHaD 98T 107d BHbs

BNHOYD, BNGT Cabd CHTENeUHS Ble IO ULD QUITEPG IBHEYD BHlosTDTHAD

LV &aYD oIpUL L&l (PSH6ipGevns BUAuTmaT BdHnciulsd GuisvEhTad
sTsmgi_ S Eed DL eTfliosmevbmed(hibgy) Gl &Smuismmed GuTGaneVTsT
slem QUi OuC L gy s160im S HHGID.

Bpsinien, sliplH GHMPsd eIpusiniest HoThEL  S@iauTbLL &t
gn_lpWaney Saflioad Helugned LG GaTamel Hpbsesem DfhHTsHs.
Bsaed BHGIWNDbUDIS,  GIm  SHOIDTOLD SELEDOYD  HeTlosiem LD
2 LS, HevbgIel @ Goenulsd eubgl s1ldHg), Faianmbys Heviidsd
Boéow  sfuboanymal CUIHH, diganed HoLbGn o pusbdil
QUIHDETHST6N Fibg) ol6iiy BHID UTETHBHCDID, Bliled B bHolGUDD
Swbgl, GLI1aD, Babevibg sTesud B SHd BHmEGL CuIL Vs
SNAMNDL S HEVeme0 &S hbuly WiI6L DG H MBI b CLTSH Btavtile e
sl601LIeUT GUTL svslL. Sobgyl 6Tsdimy GLILIIL L iy,

2.1 fwpm @ Busd axiigso (Manufacture of cement)

SN HOUD, Haflosigyd GaTbd Sevmanledmbes S
2 DubS  QELWILE DTG SEMNTIDLH S0 ©_ailen HeLAWIPID Hafioaisisd
2 siten Sle0dh &, Hgnfsmm GUIsHD ETSTWIL GUITHL S6T b aIheIEIST
Shg. 2 LSS FMINDYS S Safowyb 9T GO L »Hs
Daafled Hevbgl, HNMTSHGH DGHTen g @emaruied 1400 "C GsuliuBemeouied
s1ThgIb Sl UugIBsi inbgy) Baflhie. & mamuded sTNeGDAUTHE) SeNamITbyd
aaflseoimel  Bramwen (populsd Homambgl o Hafhe] UbgisaTTHL

QUDLLGEDsT. BHemd WOt 1WHed HIETOWLWTS @F SHidarsy LUaD
(gypsum) GaThat Somrdg fobg GuplLGADE.

S0l “2.00TbS” WODLMSGEUT DGDEVG “HOahG  (LHEODPUITH G
SWIiH &N, baMbhd (POPITL 2 OLHSULL Sl @Dy SedgIL
salooiignd 5 Catdg @i L MAdgs maled Sevsdeiwndsd @i
GRS aiLIERaIngG. BDeool I T Goemuisd uvbFuds  apeotd
GI b UG EDG. BFGmen 7.5 10 e L_gpaten 2 hébdemed GFLWILL @
2 LunagHsb alGaL & BSNhi®HHdn Lo GFRBDSHENTEL UASSLUL L o [hHnsmuind
B, Sy FTeL 61 GUTHGSUULL HNa BiHHGID. SnRemmioydHeHaf Gy
2 menatulsii  CpUN&HSHOHhG o L UsHHUULE, 2 hevatudsst il
UIHSH0 HbG S 611G MGHsit Qeulinbd & msmuied GLODUTSHEHES Hibg! aldhD
FONTINCLS  GIPsou Copndbd eagslLuBHding). iU 2 UUGD  &NDHki
Geuliub 1400-1500°C  @e BHb@w. B 61D Heanaamd HThm
SEONDBIATDLS G alSHg idsigsisn sTwifevsumyamey GeusfiCupyBDg:.
Bsuaunpid  @GCLIDUULL  SHevane, BTFTW  Weopuled s sl eiim
GaThgy o (md Halas] ubgsense wrimHHmay. HHH 96 Bafiusiy
@&Lé&sUuGHADE (Ln 2.1 a). f
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(a) Wet process plant Bulk transpo

ucib 2.1 a Fuby 2 Husd shenssil ULD - HOSTHS APD

2.60bs GFweLwPIsL (UL 2.1b) apeliCuT®mL SadL aalombys
SBE0GID HETODNTD 2L Sgi, GBI L alBHTEMSHHUL CHIHE! HIOTDIOWLTE
ADTHSULHDDGI. - DBsiTeil Gbsevameusmw pshalLwisd 800°C 6@
GLTEULILEH Apdd  “boamhsd” populsd GFUSEFIGUTEH o hHaans
Goanded UsSSLUBBIDE. Bowsondaub samer 1400 - 1500 °C
U adEG GCLDN g Lwans diobg Saliks] 65LWLILGSEDE.

Electrostatic
precipitators
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C=3\ Flow of gases

Packing
(b) Dry process . plant Bulk transport

ucib 2.1 b Fupa @ pudbsd shenssil ULID - ®_soThs ApsHED

GoDgn. B BT evpdaiiged e pusbd Galwiiu@b fobg Helhial
ST GOLILL Gophsate HUISEHIL M1 He0bEH HMTsHSUUGENDG. BUFD
GailuGTeL Shgl HmL sl HevdSGDEUTIHG ToTaled GigaIoToHMDED Bhdd
2 BB I.

2.2 Qunisubay FIDhPHOT Meraind emull]
(Composition of Portland Cement)

G TRBHHINeN U6V Dighsnat CITHGID 1NTBTe0 B S BN LEOSHESUID,
DIBHDSD G DB BEHHSID sTHLGBID ettty LSS O SUD QUTDIS S HEGLD.
C&HTHEDDD 2 oL YDLeUTWE, @died glembamasehd Fobgl UMD
Sl HAGID apl HoHafed Debsugy GIaidemammehhg Sal 18 2. 6L WD 516010
DITFNTAHHE AMUSS e USTE BbHbDNNG. B HdbanaHals
LLSHOMSWUD FIobGHIU LmEUTE UUSOSUD GUINIGG »1& dnloW LVDTS
2 GGGHT NUHEDNGHHSHGDLHAUTED 2 @L 8y shudi. bl ueaulsh LsoLD,
SupdHer GamndHsumiaamstl QUINIGS BbHEHGLID.

ShHsi  GeomTHIURBHAT  DASHDT  SOHHHEGD  BAG  (pdHuw
LBl QUIBL salllt Siemaoall GUINIGHHGHMNG. BHBIANG  WdHdw
UMb Mhig T eusl

i Flow of manufaciuring materials

op SHeuAWD HedHCDHM 3Ca0.Si0, . CS
oL Heufud HedhHCHD 2Ca0.8i0, . CS
DD SeLAD BgNOGHHD 3Ca0. ALO, . CA
Qrppr Hebdlub mguisonce (F) opp 4Ca0.AlO,.Fe,O, : C,AF

Goeumomand  amhawis CS, CS, CA, CAF arsiy @OUd@eunias.
Gwhan P Aggne &L GUGUITHL daetal, Hfw  dHanafed U
S LBLAUNBL&ST  CaTHhE BhdGD. Banunes, whafflub boab
(MQO),corpspsfiuib pobamal (TIO,) , wakhimaion phaa (MnO,),Gsmpuwid
phoal (Na,0), ounlLrdue gobmal (K,O) m@b. Haneudmat Sobda
Siansmeufsd BEayd Goophs MBSHWIGC HNmLBL. sTailsgd GImewid,
QuILLnfud Qémel saflamed &  TFFenHET  JDULGOMTD  6T6dID
PG L WSTE BhHeEng. Doma Hev A5s gwfidbmaoapL i Caibal
SMHGSHD AL UL GUTWFI, Beusbat 2 starl rhidu Flohdlammsd GFlwiuGD
GaTHBBD 2 LoD HH SHTaNH 19 WSNS BHSEHDE). BbHHTHGSH “HIID -
gaidme HibsnsGaed” (alkali - aggregate reaction) srsiim
GansbeolLIHBDGI.

2.3 Gunisuba Fnpba susmaseit (Types of Portland Cement)

uew HIUUL L. GUILevhg Fwbgiest LTaleEULESDaT. EemeuwiTole

angngen GUITL eulbgy Slohg OPC
GINBIONS Slgsmmn@Gid GUT eohgl Swbg RHPC
&b Qsulil CuTevihgyl diohg LHC
FeOGUL s1HlTh@D GuTL eobagy dinhg SRPC
GuTL subgy) 2 Geonad @Gamen ®a® (Slag) dwbg PBFC
Gumeobg Hevdaf Hoy Fobg PFCC
SnloWl Digubsnn Fobg HALC
sl (Masonry) dwhg ‘ MC
GeusiTemen GUTL subgl Fobg WC

SNBSS SHlpemongid GuTlsubgl dbg (RHPC) @igsd smeu
Bowy sigmyem Gutlevbg (OPC) &@F gowne Bonhastaud dsabd
BSOS HMTHHULGHDG. Baamsd OPC @aub uniéds Waaud sntpw
GHGUT0 LD GUDIADGEL.  ILETEL BB (PIPSHIOWTE LD GEFTHULDTHG6
OPC ®auib uniféed an @Hsiingl. BFfiohg HCTHOHID ApevdIHL LDFWTGD
GuTeg HeaIn elmraunsd Geuliudms GalalafHdng,.

Gonbs Qeuliu Gursusii Fobgy (LHC) angnyen Gurl sopag Suobdapid
unfbs elHHUTFOTE SiaTe] PadAW g HUOUTHL SHavsmd QBT G0
gngngsam SIhHeID UTTéHe 16D HIANIGSIOTE HTHSHHSHTEID, GPDeN el



S Ger ETFTLEN BLsuly Sev&aw (reactive) Guohaarstghdngl. HErvmoiED
(hydration) Qumpg Galiub Waeud GwgaTsGa  GaafiGwppll
UOSDG. GHThABDIHH 2 aampn GOPaMsGa QUDUILGSDS. <FbuLl
LBOIPID  (PUpevoTell  LsoWld  SngTgsm  Swbdamd utids GeopaunsGe
GuPLLE Heiipgy. <WTbu LG (initial setting time) gngnyen SwbHaub
UTTH &S SnloWBHTH BHHGID.

FOUL adisgl Gutleobgy dwbd (SRPC) snanyan dobansil
(OPC) oal GUIEDSTONEID BiGes an B0 QUi &afs  o9HSTMD
HpHungwnasiGb. Gopbheste; C A Gaiihdmé Hsiimuigwimed F6OGUL Henmed
undiy UL 1% G&HTHEDD QHTHH B Hen (@ WHIGID. T151 7600t SIDHHGUD LT &

2 926D NBHAD Coumhd GopaunaGal GeualiliLbd,&sngind, & pbs Geulu -

BuTeuibgy dobg (LHC) Bed e sen Gausdhdgid uimiibad gnlpwHnieGey
BHéGLD.

gngngem  Sophgih HalubmLd @ Geunab GaLuh @ aruiadmbal
QUPLLB BT H8G (slag) GaTbgl MoTHEIU GUDLLGD Finbg UL svibg

2 Baundd @Gevem &30 Jwbg sTeoluBD. DA &G LG GBS

soooealsd simuleb 65 MNHEHNGE GoOpbsaTaled BHbHeGaaTHLD.
Bbss dohgl sngmren SbdHand unidad srdadHns (reactivity) gonsauna
2 OLWSHIS BHHGWD. Usopld GGGl QUDHE LWHTE BhEHSID.

&nHn7a SIHHID LTTHSS GO PHE CauddHHed GauludHmd GasliLBSSIUCHTE

FOBUL s1HlToHesd gnloll FHEH CUITHD BHgid OON GaNTEHF WG EH
QHTaNL HIGLD.

Gumgundaiu’ L Beosdam by Swbg HeffbisdmL s GaTha ordbal
GupPLUBeugIBTsn Beod st b CuTeobg g (PFCC)@ygib. Bdsv stani
afdbgnangl ue 15660 35610 L LU Lsray QUILWTGSLUL L Heodh s
Boy GahHEmHHGD. Levth GUID Geusld SnGmyam CUTL. Vb SohHed UMTTdHHH
Gopanstal Hme&Gn. s1gnram  Sobgy @G GOUILLae| CpdHpoHIHU
(plasticizer) GuTpwWd sebg GLLL Sobg  GUDLLEGSDDE. Bded
BsBim Gpdpdd sl Comeddd GoHoaluns grhg (mortar)

QFLWYD QUITIPG! HNHDG Geualin CBAPEFSHoWS ABTHS BT

g towl gl Swhg ( HALC) Brstusantduns angnyam obhSHaun
uTyéHe NSHUTIOTMSTGHE. DG SHTHGHHDH dn b WEHTHAD, HHYD Snlgll
EHIOU LHLSDSHWD GHTHHHHTDEL. 2HaIMed TOL oL Gausbld 1HEyDW
Cur eubgy FuhGimalaud UMTdes GO DHeSTHG STaLUGHDE. Fe0CUL
urSlsu sl o Boeonsd sidTdod FnlWESTEaID D GUTHIDEIDMD
S1HIGSHEQWSTHYD BheTed STISHHMMED SMNSHULGELSTHOUD B LOUD.

RIS SO BHbGhounwg, 40 Do Bohg 100°C unoraeuisd
BFSIobHenmed GFULWLLED GaNBRBDLY Bl 261 Aol WTHeUSTed
UL S BTG,  DGBeiTed Hlllpl  Geumevd@Gl UTellug GsopeundGe
BHS v Dl

Qausitsman Slophgl nHMIam SIoboGl GUTEL E(HHSTEUD 6UP&HEHLDTE
JMDUsL DG DSHPRAUSDETE DG 2 DUSHUTHSD ApeolIGUT(HL. BT
0B Abg o1 B & LB Dstmen. FIOHGI <HemL WD GHILD, 3T LSOPLD, LT Suims
ueouptb BS 12 : 1989 e L6 Haniugausdnsd HemoyL.

2.4 Fupdeor geomPrumisst (Properties of cement)

Sioha oL sadslul @ Sobgibeel CFLYDALTWE BEansHEID
sehawenwil upHamg. Fobddg b CaTdGbeUTWE hCrppb (hydration)
GTen  QELIPODUTET apsOIDNd Bidbstled FheGD BTFTWsuEH an. L HUGELNHL BT
Biemed SIoHHIULH, Baomed alghid sMamsnGuIGL a1 eaGpl (hydrate)
s1e0ilu@ID. B BevAwD Haddss . (C,S, C,S) asdflub guicap (C,A)
Guisipauilslt  MlemenQUAHL &Gen  ITsnaonsd  samilu@n. HErhbiu
(hydrated) &inhftt  Gevemosst Fwupgl umsied BsuadamstOuImHL Hells
ANBBITNT DB QUINIGHHSTH BYhHHGID. QamhBBbd usun olmHéHumL wb
Geumid Jinihgg) (HETDD Wb Gaumdandl GUTLISHHHULGTE, Db M THGD
HISTIOWL QUGG Bl gD, < Hulsnted BHed DHieliafunTd
DTHSOUL L F10ih gl oTemgeuna HEIDPD H0L_6uBHTe0 eTDTEUTHU LeVS D& b
GHTHSEDEG. BHsdt TSI GHfGHInsHd GlpalorGh Cuileobg S0bg
(RHPC) Baayd pisgmdbaonsd HmidbaHhulmgd Smandeonb.

Jobdd pEbssme b shurleu (specific surface) senbugsit
apsvld DHBHCYTD. B &b HCeunHnisd @ sitem eTeueuaTs| &HIFODDIT
g BUUTLY 66l DAsThSULEID. aipdawns Gopurlaou BS 4550 : ugd
3: 1978 @& aufds Sy Cniab (Lee and Nurse) arpm
2 L yasi@erpulsmed (airpermeability) (UL ib 2.2) Sisbeug) G0 TdHTaT60
uteddalu@Gn Westufsit (Blaine) wopuiamsd  SisndasluBod. Hsuaigai®
PODSHSHD SKSTTH GHTMNDS sTaMQsuaied, RF GHUILL StaTey Sobend QI
o LLyswpop HoGH GOUILL Hmebe AHWwHH DnssSUULL (e
DIGMTLTHS HTHD 2 IS Gabdod ifausrgn. BS 12 1 1989 Gsd
ST GUIL evbdl Swbg Copurly GODhEE 225 JIB/HE Weaybd,
HNBOTES Sanon@hd GuT sobg SuwbdHdr Gopuriy 325 sb/HH &&sé
GOPWTOe0 (Hdd CaumTBIGIOEYD dn PLLGEDTDSI.



Ory air

Permeability
cell

Cement:
Capillary tube

&

Flow
Manometer ‘meter

B
ha
i ™ ‘i

Il

O O

uLib 2.2 «S.Grisd snpm P1 yseiis B ummsorb

STDEDIWEH HeUHD SInhdlar ATg s & s arTele

(i) usold (strength)
(i) oL CphssT (setting times)
(i) &mb (soundness)

2.41 Fuwpder usod (Strength of cement)

SohHi  GEEHESD UG (compressive strength) sifausing
B® (PODST 26T, i FbEHEF FTHoSWUD WhHdDUS HEFI0hamsU

UnelS Gidh HeVbS CHTHBDBDmDUYD uTaldaELUBD. FobgF FTHarel LUTaN&HESD |

SIS Wpuisd , 1: 3 ersip fobgdyt - el devemel UTedHSLUBBBTDEI.
(BS 4550 :ugd 3 : 1978 Fev afenibimbimst SIlUltehéHaipa). EdHsd
unslid@L el GeoudL.sir ugml (Leightonbuzzard) stadip Gréws HwsLISS
Gy GaLLULL_ L Walisni@. Bbs wel Gihdeonbdedmba GUDLILHISTED
Slnomissnen sTHTCHTHSE0MD. UHRIGTGHD GGG E6DOILITS (060N sm 6
BHbHML L G0GW FeHSHAIIGE0 SDbHHG!. GLoDan. HIL HeVsUSHE MGl Hsmpulsd
10 a9y Bevpwuarey HHLsl &b, dluel Guplu’ L grheng 7.7 04D,

saeuatoflsd FGITPH Sevghsafisd BT, wdHdH BodalULed GeusiBID.

24 wed GEISHDGU Tt BEsevghdamet  NDg, HoLdelGUDID
SbgFaThal bl e (Cube)bMed Diwed ameud s CauatiBID. i HeIs

10

3 prliasafiGeon 28 prlseliGeon Hoveusoar Geuafiifed eTESHL  Uevls
ufGaTHemsn B HEHEOID. '

{pstian. Al eIGFL_ 10eF Bl ULded ghibLhissiT sTPLRISTE, HDHTevEHEH
usomid SWwhad Q@NhGBDn e paw HbySaTpiTTsst. Beaiganyn b -
Swbg NHBD WPeopsw 0.60, 0.50 isvevgy 0.45 @ dwaupiied geiismnml
utafdameonp. BS 4550 1 ugdast 4,5 : 1978 Fev Ganidihph &Hevsmanuisd
utalhe  Geauwlipw Sobg, Guilu, nHialsiu geldboadels  ama|msl
STULL o b Belpen. GO L Seomalmw deubslsn 100 OB, SHenearey
FEITd seoghidalsd Hrld, Gupafu BuieddHed RO L ity dpsHdH
BnbeluLed CausmiBl. 24 walCHrsHear G Bboevghimansn afphHa
S SHsLGUYID CaThBdh sabsl 9emomer (cubes) Bl wWsdd aidbs
GouadiBn. GMUI L &Te0  Gousmsmulsd, HemeudensT Geualkisd  sTHS I
ueolIuNGaNGHmen BL HSH6UMD. Fhveudsit 3, 28 pildHafled S Geuaipwl
Gophs Uevld BS 12: 12: 1989 Fed sriul e héHngl.

2.4.2 sen Gurmser (Setting times)

Siob@Il UdE  GAHAPSYS SN BT Bl EIDTUDS ML
HMHSNUmBHCL  Sohdl  HOL G0 Gled1y S PUUGHDDE.  eupaNIOWTS
Gl dgiimist, Sinhail umd Gadingidg dinbgid SnCam® B HeusGD
GLuGHHNMIG M WeDF  (PHEPMDLITS  GH SIS HTDL  BHmiHeL
enmp  (initial setting time) wiabipii: M1t Tsdt SloaIOTGHE GUTWHE ETDUBID
Bnhadhos +Hompg eumb  (final setting time) stanad  @MLHIHDHICDID.
BN Emyhimaatii fune Human) Jiohgl umadsdmhbg (cement paste
of standard consistence) digidamdan 1pu1 (pedpse Fahdh Seipso.

Buip Henaa] FIDHHIILSOHSF
(Cement paste of standard consistence)

Blumgowd Sromaliugdg UL 2.3 e &rann oleeD e UHTamD
(Vicat apparatus) uneldslu@D. BSnTSTID @F GOUILL e1a) FObEID
B sdevbg U anidsd SHevenel GFLWLLEID. (MTsndHomGsT, (IPEDEHST
BS 4550 1 ugdsst 3: 1978 Eed srlul g (hdHdmean ) . Bbsevsel Qi
SodeiL i HFfed Brlulu’ @, A soGoed 101810, af L peven Huiomsm gy
2 (haeT MMOPSHSLUBL. BeiabHamen G unrdHds HOTSHSID AHlumaulsd
o mald &6 BHrh@l. v &P BHohgb ete] Swbgl usFuIsn
Apdipamaull GUTRISEHHSHGID. Sn oW GHAITS EBHEHSLAUTEDG BsLismHsmen
n_toWianaTsh EDhiBuD, G DbHeaTsd GHBPaITEH BhaHGD LamEuTed &mpend
BDHGOUDSULD SHTEMELNLD. PIT GO L sT6e| FBSIL 1 GeuslGauml aNHSHLomsm
b7 sevhg BUUNGSTHM bL GG GeuaiBiD. By &HambHHD GUTIGI, UDF
BophHmEGID HFHT SelunssHedmbg 51 (116, 2 WISHDE o (Hever
BohGID QUG BoL_GGID UmFoWw, Buin Boasas Jwbgi uods (cement
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paste of standard consistence) srsimm SOLIAGEHCpID. B U FUGed QuUTg)
s Shded 26 GsTLdbeib 33 MBS0 ey Bi &a)gb@@hbg{r& rﬂ'nmnmﬂé;‘&)h
u@c&m'@]. BbdT BB SHPIL 06 FCHTaamMID, Fmigliug e @pg;s@msu[bm)g)h
GUNDISSSME SBNMIDLD. £ GHT a2 g BIDGUT, FTRILS 6 GOPUID QUNPGID

G loi BT HevsH s Geuaniily U H@HIn.

Final Set
Needle

Plunger

Initial Set
Needle

Mould with [———n

Cement Paste

(e

uch 2.3 sfdsm . usysond

Qmbu Gmisso GBI Sirefssso
(Determination of initial set)

. B diotaldssadad 1.13+0.05 5.8, eI L_(psiTan o (hemsmeule euten omd
6)37&?&'@ 2 UBTISEHD ol Ledéalu@iD. B Bodey bl umFaru
(Bm‘man_@u_;um SMMSSULL L BoHLaT sunTdhg @il L FeGeMLT FHsd
LﬁULILIFJLIL@ SIS sIH Gsd 1L L IUGS S s0 GouaiiBID. (P&l dn L Lp QU Lish &

@m{mug;'m@& S0bBDG by B0SGID CLIGDSH GDGEIH Gaorsams CausiEHID.
BT 9F SHUI L HevpuTsin umrSPHed uama et Guopurinied G i
2SO DeUGE! M e BohiEalL. GeusiBID. 158 Do LN S Hakhibg
51.1 018, exd) FmhugbEuN gy, HEHISMSE GO 6D GeusTiGid. u'sow,
G&Lu‘sug)'m@ B &evhs GBS S0 HHa BbBHILDELDT THHGLD CbIT HNaTemeuanw
< JIby @@&Gb GBID eTemI @M LLELD. DHCHID F1gIen SobSHDGLE
gjrﬂg,.wmfb&: B OIOTGD  FobdHibend ©&oPhss 45 HibLworeug, BDhHéHe .
Geussi(Rid etsdiy Hwwsmd BS 12 : 1989 GG B,

12

rofme Gurb Snmolidzso (Determination of final set)

Gopan P 1.13 £ 0.05 b, el L emfly et BsusySufsd 5 (b,
AL psiter T 2 @Bovsmyd WLl ®madeh (e 2.3) e.usyamb
BoHdonaibHed utelbsULGD. @t 5 1. oML o mever, sxdiTar
Soeolfed mibg 0.5 1018, Weiremmisd WL LUl o oG s &TTD (e
QalIHE GuUTeLGe, HeGaiL.T MFfev Fww Bomsalumaow Hying, Gopugiy
Lt ordHuda, Gupurlisd endlmw eubdl NS UTTHE EHohisHai
Gouali(BILD. (PHE0EL ALy GIDMGHID QLI ondl GIDRIGOISHIL 601 D HEOL 601
DM@ 5 1010, L o @havenuh UsmdFuled BnhHiD. hamed @ GO L
Curdhdsnden  eadl  Gnhidanigud, © (hvem  FHDHSTIED  Copurlienub
AT HHOHTNG HimatB. Mg «)PUBD CuTWE us»gulst Gopuriisd
2_hooenusit SemLwrsmin sIHL gL SHEHID GMdslLL_ 60 GeuaiBD. Lmg
QaliIusDG BT Hevbd CHIHhEWhihg EHGLID ey 6THEGID ChT Henamnal
rHOnG GnuD  odig meddalu®ln. sreigamons  HEpyw 10
RS SHLTEOHS EHHGH SnlouiGna BHoHEeTETG!.

243 SwipPor mnb (Soundness of cement)

Siigg Dan od it QUIEPEI,  DiBEITeD  eJHUGBID  BETHDID
(hydration) migaatona, unilus meflenene N HoHiGsT s7HULTHHBUUG e,
AnébeBuntnnten, maotenent 6y aTdhmgd,adl MITOMDTDHES En L9 606D, Hlo aOTEN LD FUT6m 601
@ oL dehdhan M. HGHDmb  HITNonG  JPUBD  GUTHL SHafed  &nlgWere]

SGWdauisl gt (free lime) Gamind, Blule aibahoa @ HaiiL sme
Bitg LusmL_uTel) o)L 6L, e, Si0jbelladl &) dehavpay 6T GO LUGHDG.

Jiohdedt  BrdHemg, InGNIPeusdd Cevanppedwy (Le Chatelier)
2 LSBTGS LiTedhmeonh. Eibgsop Huiosnd BS 4550 :ugd 3:1978 Geb
GO LU 19 (hHEDE. BLa b G UL Gmng uL D 2.4 B STaumeoniD.
Bg Gabuted  GaLwNUCL @If » mman (hollow cylinder) aulg sulb GaTaiiL gy.
D6 CDUTSHSHL T Geul.(li, @silGiou’lpelt Bb Lphiseieud Ereai®
&DIeEHD  QUIHSSIINILg (hdhHadIpeo.

uLb 2.4 @soFnmmeSuiit © 1 gsoiDd
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BHelHOaTOW P HEed HHL 160 G @b MNSH@sT HLo SieTey
Subgl UDFW BHILUSE CauaRBLD. BILILNUIEN, Bigsh GoDUTEH WD &l Ty &
HOHULpaed APLeD GausiiBiD. BSId L GHOEYD UDSUYD SHaTETed
sa@safomed apLiul Lue 20 +1°Céeanageam bilsd ABDHH IS CeuaiBLd.
sbisafdr B Geusfenw BanboLle, AOPHEHHGD Haiad HEGF &CL-DHé
CETHSHMUGHH CausIBD. O WaNGHUTD AHTHSSI6N, 2 Haamybd
usEWbh aNemTed SeBaafamsd apLiulLue Gatdbleddbg GeauaiGw
CEHTAMTHE WPDUSHD GeuaiBb. < hBuwls, ndoaflsn oL Geuafamw
BEIED HendHs GeUaIBID. (1Pl DaThd DaDabGD BHHhGWw MGHunsd
10 BBIDMHES GODPbSS1HC B G, 10 BH.BpPHEGS
S loeiTed, LS Gelwll unelbalu L fobg &TOHEIL 7 BIL&HEhdGU
UTi9eneudSed GausiiBID. MBen 196 Gopen. B uffevemaeow  WaTGHD
SHWDD HOL PODUILES SO GeuaiiBLD. BIDWerD, BT DD ausEhHSD
o aten elGAHWTED 5 1DPIDHEGSS I LWUEHTE BDHSHHO S LG BTaid
wopyb sMNauTie Swbg UTUDMIEE 2 HhHHEV 616 HMdSHULGID.

14

3 QBNRIEND 0l shan®dHsIT

Concrete aggregates

GanhAODNS  GUHIDLGE  HITTNSHOBHMME  CHTIL &T60 &b U660
Dogbmesmaid  uaiy eupapluteddg QIWWLLGL  QamhidBDHBs
SHEMDDHENETUYD LTHH@SID. Gl endDHafelt Heiemin audedt BYerwen, el
QU s 2 aTaTL oD (Laiufl GsawLy), UTen D euGUINLED, LVLD, Lo 6Bid &6mLD,
ST TUY, GIUTTSSeNw, Eramuen, Gustds o nFhoes CuTaimabDedpll
QUTIDISHHEGD. HITNHmSH DL &TeD UTeuamsad@GMugndalDd Eyamwsn
uTefufed ggL-one  GUIHaTHEeYD HHHEHPHL MNauflud. CsTHABONGES
SIS &6 BTND Slarsmeudeied, QUi i hHaTTSa|D BTSN e
SaNN&aD, UTald UG s, 50lib. FebsoemL usb HHEHHLILIBLD Giaddsm o Sair
Quily gleidemmdst slsoieyld EF HELEVSOLUTTUILTE L[GHID BTN 0 BTt
BISTGINNHNBHHET TN S PUUBID. @ DL & 61, by ursd Guifiw
SINGH DB SHOENE FNTHBSTHUD, 1060 (HIsdT Gisofib e BWNGad  GEFTeLeLILEID.
GIis & Hafled el bsdHan taWeupified GQuilLieuperpll LNANlLG © &boHgI.
61Geoisiled, QUi goddhenadumeanll LIANEBGLELTWEI, GODhSaTe] bHhL 6
Signaug Geowbd dwhg - B Inwncrdan el GNdsUULL SmImald

Q@I GebTIbBBDO LD, Eghat LIEOSIIH &n Lo W DEOEEL W GanhidBhanpyb
QuDEpeWn. 401515, euemn «siten GaI160M_ QUL Gisodidsm & & enanii umald & eomib.
Snlpll BETDEUHSMNGD QUDLLGND DHedldIWNG GHphs Meney SwhEIUUmS
UMESLG6NTE0 SnloW) LISVID SO UG MG, B 601T60 T GHUIT L &a01dHNG,
BIG 606D DL TRGHLD FHIechem BT, Sifiusoren suwmuedt <dHeuDmlsit dn.i_ G Gm'murjl'.lu&:
S Lo WHTERYD, QUL WTLI6N &n @ CdUIlLG GODHheSTEaID EHHESLD.
(patign_ Mty , Q&THBBDMeN LoD Flldhmoamend CaTdgid & HD Fobgl
UduJsll UeLSmGSU GUINISHHUUSNED, Guiu gaddaesalss  Copuriyd
GODHHDHULSHOTED  HDeUbemend  GaAaiiy hHeGD CoThdBhdld  UsvD
GO DHAIHD. DS, Hsv HHeamhsaied QU gismdamssaied Lsvasihimsi
STEIUULLTED, BB SMTameTsayd Qesmhddddd Len G pbaei®Ib,
<260 SHUTDIEL, ETEDLOBHENSTID GePDEHENSTUD ETHNEBHL LTSt &6 e b &erfledl
D HHIlpU DaTmey  HranulsHed Mmoo, eugiaLltol  Q@THIABDHRID
(reinforced concrete), g asds GarmdBpiaun (prestressed conctete)
unslie@lb glaibameaalsd Gulpll SiaTey, Simeasalsd uTalbslLEID B)miby
sug s Lo Harflstl B Geuafanwill QUINIGSEID, DD eUBENsT ApBHIE  QbTHIEB D!
uUTGIBTLY Bieneveu (Cover) mwll GUIMIGSIGe Bramuibsii_ e GeushiHib.
UPHBHLNG Beudaled moddntewig 20 (0.5, Datevay GamaiiL  GQUlw
Bl HGeT UTaiidhSLUGILD.
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GamhBBHnIGEGL UTeleHLUBDL CUTL giemdamaoHalsdn saenu g
LOM&m LTS aTeus Heufis @ BheaudiD, Gopuriifs s (surface texture)
silusaEIssd (grading) eh. gmibmasald o Mmasdms 2 hHaloL,
QUEBDD DG CEHNEINGEDSTHE S DEOTD. )5 HINE 6o aflst
2 (HUSSOSL QUIDIGS OBTHEDD Heomaluls Bmaald SHDGS CH TN
S0l UDIYD  ANOWWYD. 2 STTMOTH, CT  ERegeaTsn QanhdEbhn

CELAISDE 2_HITEL. Qg QIHSRID LTTéd CHTIHBHEHOL L SHIFHHEDS S8 .

UTeld@D  GUIIYG! dnloWisTe] LUDE GHOUIUGEHDDII. QeAhABDNE LIsvD
P> GFTHAMGGD U Tsh BtaTefed SHANDBIUSTD GHTMIEIGHEHINL U
SORGOHHOMU LTAlSGD GUIHE CoTHEDDN LD Gmpud STJEmLD
67U,

FIib BBl COPLILIIEH SO auPaPLILITEIG MHeveogl HTH
PTG 61600y UGSHHEOMD.  STHUPILIE0 FlbmSHETL  UTaHGD
QUG dnigwl  SHGHILLDE CoHoalLBBapg. HGHUTDID  EGein
GpT& S LUNThHGD QUTIHG! STGWDTL M6 GHUTLIL| GIEHidheD & HEHHGD S10HGHIU
L EbEGID Gl &ulpw Boaiiy spuGasTEID BBamed Canha B
LoD &n(BeuGETed, HIHPTLMa SHisboden efbHIulLGSs0Da.

goibomasaldl SILUESSH Baaid pdHusgad ML HSMGLD.
S CeThEDD &evm el HEeosns Qb bHEITHGASHDNG DISME Couaiigw
Gomsa CaHOUILGHDGH. BEDG Dead Quhaisd SHTUUESSUUL L
(well-graded) giafiémaoe BeHUOLTADDE. SHSHIL 6 STOUBSSLL L,
Faibossaldn Gl Gaalas Gopans  EbHiuge e FIT 60 b BN
Boalusng Gouaigw SobGIL LSUTS BHeeyi G DUTEGLD. LOMIL|DLON &,
Gonhsaey STULGSSUL L (poorly - graded) gisibeaseenl UMel @D
QUTIDE) n Lo WaTey LDE GHaneUIUBBIDGL. EHEN SNTEIOTEH Bé Sl end
&Hevenll LTade@in GamhdBnMen Usuld @upihtd SIULBSSUULL EITHHED B HD6TH

GETEIL QaTHBBhHID LTTéoHs GODHESTHE SNBSS

Glogub augall oW GanhddpHgid (reinforced concrete) e s &5%
canhidbpdaid (prestressed concrete) aupsdsona 201048, 141615 DIELVGI
101515, Senapier QUL s S&Ga UTald&UUbHBED. B 60 & B 61Tlen
SisTa) OHTHABD @ T Bistensuyb, UTeIbGID eugaLL Lo U6 QBT HEDWIWYD
GUTIESI BoTaféSLUGD. (SBLILDTES, eUgaLL Lo Serfls Bl Gauelidan L ToHeD,
QgL Lo &GLD LOTHELIL L HEHHSID 2 6ren GeoL Cauafldan L THeD GF6060HEn. Lol
FibosH LTNGHUUL 6 Gauai®ib. Bebeorsiip s, QIgIsLL g HEHEG
o sTen B GauafldsT BILLOLLMOED HSHET eTeDeTauTs GaHThBHDISHGL
LevsSamb IDUL.GoMD. BoGaI  ugIRLL Lo SEhHEGHS CHemeULns UM gLy
(protective ‘cover) epuLmosd GUITEHETD. QUIGIITS, G&STHSBHD ® _mindsi
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GOoDhs demeldt H1ed  SemoedQId UTTHESEE GODbE DaTaleTen
Slafbme et unellugy Smsi meiim. Aluewidar eGrfasou@bd UMW
(compaction) GathdBD gLl Ly HErETE DB Pl DUPONGE Gn_lowl LTG
&TLU Biefld Deimgy.

3.1 sxfsmasafsy nf@Frsorsmasst

GanhbHDHsd goiboamHmar UTamabd 2 &besn 6 WwHIG
GFlisDE ULasTUULL UMNGSTSmadsT bl NGsULGD. BLuNGsTHamear
&afledhibgy GUDPLILIBLD (Lo 6yEET GMéb &L L LisvLD, B0 EsUSSHTEMLD, GeG SN evlD
2 OPEHGID HAEOID GUTHHHL GeThdbiDh &0 asmen o (hablBéEi Uwe
UBD. glsoildrem b abaiT GHLTUTe Nsieu L &b and Fnibg LNGETSamsmmsT
Bdad TSTaonsd GoTaTaTLL@HLD.

() ueutd (Strength)

(i) @smadtiyly (specific gravity)

(i) greungpsshiow. o Mehasd sememio (porosity and absorption)
(iv)  SIULEGSHI0 grading)

(v)

(
2 e, Gwpurinish ssmwowyb (Shape and surface texture)
(Vi) ensgoibo st HToHed (alkali - aggregate reaction)
Guwpsn plul’ L. ufGangaaast BS 812 : ugd 102 : 1984) Huwins Heo
GObalu’ L. Wopudsd Wrengh gnibomssain wiGleafss (samples)
GFLIWIL®ID.

BB CH1osE GHbsLULL gisidossaladthba INGSUUT B e
CB1eH0s0se0L L widNsaMGeY uNCsTgmamesn GFLWILGEL.
G0 &HaTEN DiaTeneUdHS Hhdeunm UNGEN Be6idG s CsavauTs wmdifluder
HEEGODHS Boma Gopsn fiu  HuwdHed GHUILLUL 1o ®Hé Hg.
SsmaoHals  GeHTmelsdhbg Coualiow Nemaell GUDILSHG S
aUflBmed oHWNaTeLND. GeveuiTeus, deunhoded (quartering) spiidsd
(riffling) @b, Wobadu WP, greRbmemusd Galdba, oIl
wlrwnéad, praersl 1905660 Cuai@h. Baaied sHiorprar  apeo
S L hsallgsTan LGS QanICFTHg) WHL D GsNbe CaaiiGb. H)6s
TSNS, GHUI L. CEHmauLTen SisTey CHMID 61emT B DD LI DEST
@sEHey CauaiBId. wpsopw wworpulsd enpindary (riffler) srsim @ piuGod @@
Gully ureddHaluGn (U 3.1).
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urd 3.1 eopinfenit Quc.1p

@beH Gulpuled, Degeuné BLGUpYd by HNoTeuTs BUELGILIDIPLD
AW En_ Lo WGTH SOTHSIOTE Fheumsot feyamei 81U SSHULIL e (HASID. GUL_Lg UTetT
Gusbaumiadsy  GaibBOWS GHTLHD  GUTIPS! DD emTeuns)
BL GbsWD B a1e0g ubswpTal TINyd. e Uil Aleud@sIL® o
Uflsves Guogad BCs LIS INGHgIH GHemeauLTan SO Senay wondif
BOL S@GDeumy HdWapeowl GLDPGHTSTSTGUTLD.

3.1.1 passnb eugurer ndinds (crushing value test)

oG Guin e HEedbos ol GELWHUBD.  EGemmed
AL HSLD (P10 6yHafiedhibgl UL HTULLL. 66 &I S 08 HaTsl LSS
STEOL CUTL S8l WSHTE BY)He DG, BGH6ed oL sesLuBD Wi aled®mbg!
B g s damerl LTl GupluBD QeETHAPDHS  GBHRGD LULSHDS
(compressive strength) grsedd WHLGL bén 9 LGS B &HSLD. Gb(HikibDLSOD

badhHe0 GUDILTNGS HDGS SOTEP NHHFOWTGE  HaNHHULGHLD.

BUUNGET SN UTeIdHGID Gl oal 14.0 1015, S6060ML& dn L&
GUT&HE LoD 10.0 1Bd. gebsvent uled ShGUSTHUD BHoHSe0 Cauai®LL.
@uuigsngomen BS812:ugd 110 :1990 Buiod &t 195STrONSS GaFlwLuL
GauiBD. geoidosdda Uyd GhdasluL opulsd BTUmaISSI6N, T
GHLIL L Se0aiLl o @heugpsian HFSL aIHEI BS 812 @ev @Ml Lig
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OphHobHH DalbsluLed GaalBb. UGN JAFmE T  CbHIHSS0L
afd&@h ucsTsmam Bubdrsds & oabgd GOLUILL HPodHSmSU
ubg PO heEhHE Dalhss CaiBb. Heanld, bhHéGSme HDidH,
Slib oo 2.36 101, F60emLuTeh GHL Ly Siflbe Gauaiibid. B FeLe0mL
A6t &1p G LULED giamibe s damen Bidg Sl d&b Hnaeaicw Sydulsn
Boienutsd WINSHT60 aubDd 180 WrHudsd smisans padbsso AugDTOID
TR QéMaTeTULIHID.

3.1.2 serefiiy (specific gravity)

GG BHaM60 2. L L& (e Wi HiumThesst SmbUudTed, BégleunThiss
SI_RBL geodiba el @eiclena] sIGILONE 6T0H SIS FdHSHDS.
BSiune DUl L geumyiiman b geofd e salld seefiilou CHThnd SHemeiiy
(apparent specific gravity) s SodslLEHopg. 100 / 110 °C
ECs1azam&bHs 24 nadd Wb @ AGLID (Oven) smruwimeldH I
oL bGn Irdudsit Heopsoul, gdd sl IHTH sadbHgs gwwrea Hid
Peovpwnsd WfGEIen Bl dgpih AASD CHMDIPS Sehatiiliy sTelD  sUadT
wRHSUILUGEGDG. BHCHIDDS HedsdTloul UTaldg @F GPUILL &ebd
CEBTHODD CLDIISTIGH ChmalLTel dinddem HoeTed GhHEGID H0EN ®SHMETLD
G Tidmafkd Ggiemasmuyh GUImhgG BHEG@ID. GUTGaTe EUGUDIOTENID
2.6 6@ 2.7 gl @oLuleb w silan@ioHd &afdelubHamgl.

3.1.3 snnpmhsaram, P (fishasw BHarenio
(porosity, absorption)

SIS 660 &NNLLIGID R 6ilGIeUN b TSNS SLLTNEHTHI0
2_gaBipg). BUUNCEISenNadhihg,) gnidbenaafsn ieunidgeemio, ubkhsued
saemo (permeability) o Hlehasd Hubemindsr GUDG LWSTS (HHEGDGI.
Floibooale  HIOUNTHSI0, © HoLTed BOHET  FIHDH O BHDEHHESD
S0p@Ill LUDFESGID 2 6ilen Bemlienull LTHLLIGNED, BeuaTamauiliis uLHoS
DANUBH DS BSSHADLH6N HHHEHULIG Y HWLOTSTDGI. SIS Haman
pled BODSEOOUTIE Spaoruled BHéGL gGeunrhseise 5
2 Mgh&LILL Lo hdbGID. GHieRbamasman Gaailsd a®SHL UTil BHEGD
BT 958 s1HSHS I Bd IS0 HeT “ILNIUDMLHES Weomed LIl STibHS”
(saturated surface dry) faveoudsd BplLsnes GatsveoluBHDG. BbHarev
EHAUOTSNGS SNTLUILD 616enGausTe0, G d el LTeldgidh GoThibDD
esiyD GuTgl. LTelden Hild QBHUES aidmoEseed o Mehslu’ B
GlibmEDHeT  HHHmeverw oL bg, Goed WBFFOTE BHEGD Hisrs
AIobgIL 1 HTHGS060 BLeUnIBipg). Sipamed B - fobg aledH ey
wnHbGDL GUTWE B BFsOTe BHmHeGL B emoaib e
e LLHHDDE!. LODILPLOTSE GFT60E06D, GBMHBBD Hevsmey GFLWLAUTIDS,
unadb@in SbdHdr isnameuiedHbHIn HT - Sobg 6%GHHNHHGSID CHemalTs
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57 aandA_luGHEDgG. DS HeomeulTed LTSS  Hieldhen &S0
2 MishalGUTGDL BoTyb &mISHLBHd W HoTeu SHevameaudsd uTsldHs

GausiHIn. 2 NehSHBID heord SendHLMwed oL med Iohgi-bi S1&EE5HDSHS

(reaction) Gaemeuwinen by LDPTEGOPUITHNBD. TS geidomsuls Hif
o Mishasamer Hramiiuspe BS 812 :usd 109 : 1990 Hed @il g
21(HUTe0 (oven) smwaie bul L gladdosomw Hnids 96, 24 waiehTdHid
Hisd OPSHE, BiHeht Wsi1 gl emamaflsn Geusfilugided Hiflsbevmoed oHd
61HGHS F6a 1BTHID Gemen Pde  CeusiiBID. HTan® Py susaledBHbhaib
sTamUuBD HHes Popow eTUHLL geldosuld Hopursd IS
QUPLUBID BB EHM S Gl Ui . Hohash claly ISOTSLTHE &aidHLLGI.
ST GanhBBD ®evameuuled uTaldsLuBID gisidsn & oHeT &iDifled 2 eoTbEbHbeTe,
Gladbamsaalsd LNCITHMe CLHABTINE HHeuDBei #Tedln|sTEmHmD WPHeded
safldbalul L 196018U DIEDGS dGbdang niibhbh deolilndd Guosudsd
Gopoaiute Hiflit Dsnevel  Seid A OUL 6L  Ceussd@ih.  Giuigliie B
2 fghged UNGINEevGemsn QLTI guoldhen S algud, [isoddysoldsma Hafgib

Saupiipg erppsuty BS 812 Bed @Al L.aumm CopesnsisTed GaleiiBm.

3.1.4 griupssow (grading)

Bunbébeiul L gedifled GLosd gsiinTée HBHHEW Fe0evemL S Bl s
S HHmer il aid GOUM L BN 2 6761 FeLLML SGTMIHE G 60EHD
OrdHufstr Sismemer SiHwlL’ G @F @GO L FlaldaauTst GTULBHES W
premuibseond. Bluled S HGD Sameudst (aldaranyiue) BS 882
B0 GPUILL 6T6LmSEHHG BMHbSTL BdHITNDHamSHGHemen GoHARBDHD
QLIPS o BboHg s1elim sTRSSHIG Ganeatareond. BS 882 : ugd 103: 1985
@b @MdalulL  Guiw  gioddhendHeNmGID, (b6 G e & & aflengId
BGaILMBHET DL aismeamisst 3.1 Baud. 3.2 Baud STULL e hdH st

ol Leusnsor 3.1 Oufu mswfdbamasalor sriiubGHib sTe0s60561T
BS 882 : ugsd 103 : 1985

Bufdslin’ L gebeosmLuled GFs0epDd alB@HTEMTD
FeLEVL (P euwaraien)
SSTEm6L

SIS HUTEN  BierTemey
40 Bub. - 5 OB 201040 ~ 5 OWD 14 BB~ 5 1B4D

37.5 b 95 — 100 100 : —
20 0ub 35 — 70 95 — 100 100
14 018 — - 90 — 100
10 BB 10 — 40 30 — 60 50 — 85
5 0 — 5 0 — 10 0 — 10
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ol Laiment 3.2 Hisvigsuiibmesafor SIiLbHSHID 6TE0MSN.

BS 882 ugs 103 : 1985

Hubdaiul L Fevsomiifed Gasbgid siBsTEngin
(Poymeuwianaish)

gei)a)m)l_- &‘m@)m . . . . 0 . . . . » ..
UGS STIESHD STUUGSSID H70UBSSID
DEFLeD | WAL 6D 2 WCEleuld 3 walleulb 4

10 1846 100 100 100 100

5 B 90 - 100 90 - 100 90 - 100 95 - 100
st 7 (2.36 BB) 60 -95 75-100 85- 100 95 - 100
s 14 (118 8p) 30-70 55-90 75- 100 90 - 100
s 25 (60 wB) 15-34 35-59 60-79 80 - 100
son 52 (300 ) 5-20 8-30 12-40 15-50
s 100 (150 ) O -10 0-10 0-10 0-15

10 Bup Dienedey GHTHIL b doHaMl  STULILSHHED U sTabET
wemt TATS e 3.2 e HILUL Lo dhdhRNma.
100 !

90

®
(o]

2 3
X

Percentage passing
8 2
\
N
A}
N

»n
[¢]

s

1BOum  300um 800um 118mm 2.386mm  5mm 10mm
(N0.100) (No. 52) (N025) (No14) (No7) 3m (im)

BS Sieve size
b 3.2 10 5.8, senemen 6 1a311 Genfbandsafor wasrso

o)

(o]

FHUTST aUHSTE]BSIT

b6 & & HTULGG S0 Hinev GHTHIBHDHD B b &0 0L
UTHEGID. Heved SIULGSS Hevsoulsh 2. aTem GIawidh e HaL RONESE)
CUTIPE! DG GaTHIH GUPLUGD GHTHEHD Wb B FUTHAYD
D0 BRGNS GODbSaeY 61HSMULL 60 BDHHHEn 19 WHTHAYD, &n_lpW
DILTHE 2 OLWSTHAD, SGa S1Tamond 9F GOuI L B - Sbg AHssH
HDG 2 WihHs LWL WSTHA|D Bl dHSLD.
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3.1.5 e maugpid GuBurinter seramwupb
(shape and surface texture)

QaMHABDIN G aalsi Gseninde gieoibessais o hauwplb Gopurilisr
SNDIOWYD SICFLIONSHE & Hed Qb Teien LUE Hedimen. gl s dbaflsin o_heuld
CHMHADDHED Devaunand o lpwse) BOSHIT6 I SGaHNHE 2_[IH16m 60l
wns HmoEngl. BSMal. »_ haRdL eUpaid CHTTIL IO HsHa D
&MTaSHEDSTH (E&JWGOGUE)IG)R)M'Jlu(DLSO)QJ\l‘ﬂ@)]I.D uniée aIGFL1oms sl miouluBEDg.
BS812: ugdast 105 Fe0 Bsusymeuiimeman 2_(HONL , DUHBHDD D60V
GamenihibeheLwems, b fusiaramey (€longated) stsmé SO LU 1 (HHEDG).

BS 812 @b oHul  Luw Bpdawts g QU LpuTgnyen B & e,
P® Urddst B wled ghuBb Gaumow B0 SHoigad Gamsateob.
Baldssms 67 Db Bbhd SIPSE D  Usved QUIHLD 6T e0dam 6ot
SIND BT CHNMSHTMD 616D sTHSEIG  GCdHTsTETEOND. 6160 QBT
& QLOUTWE HIOFHDS Snloli CHTNHDMOLUYDL LGS S HULUEID.

3.1.6 mxlEens - smssTEED
(alkali - aggregate reaction)

Flov QD HWTN GiaHidb e BEHSHSID S0 H(hL 6 B8 mHIDGLTG o_aiL MG

&MU GUTHL SEHHGID B 1I6eb sTHUGID BTFTWSNG ST ® SHBT60 GaidBiist
&6 afledSTomL uBHTed EHEHIHG: DSBS GBI Qaniddoisn uevd
UTHS SULBBDG!. Slev uanWITen Glefiéem®Hs Glute UL @SR FWIHID e6r b
OBTOILDILTE:  HBHUIMID  Himausome  GaheTayag Sl &S
GMMHURSDETS CHTANH dev GHiamsh@mesaied HoHoD sTPUL UMD STEvIY
@& M60EVEVN BLGWIMPIL LMTULBTED THETD DG HWITED LMiHBID sTDUID
sTeD GamebgIeug Slpad. ASTM : C 289 - 87 HuingHed Gudu srebHed
QFlwden ow @F ulGsnsmean SIUUL L HeBdng. BSeiLiy S
giambalul®G 80°c Fed GCampwd O&HOPTHDIL 196 (NaOH)
CpiIaL0b & T F CeuT([H CETHEGID QUTDG! CE1ILe WID D& SGDTSIL (9601 SIS MmLD
GDDUSIBHGID, HOTEHUL L Heod TN G166 mW i eyt ApeuIPLD
SINBDEHET HTEHDHD THILUGSSIOT STOD QTGS diHeuds e
SINNSD BB HHBHID THOSHION 616D TS DPLIGVMID. GLDG O L
BungHed QaBTBEHEGLUL L (BEGD 6T60mebEHTL Lo M6 elevg LUpddled @i
Ut 8mds UsTallmen AmInbST60, b SIaieome s LTaimaidbg 2_&HGE06UHSIT
B0V T TBdHGId GdnsTarlLEID. sty BULNCITS e (e DO
Ylanaignd aTHoHed GUsOTE).
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ASTM gwoib C 227-90 @ &AL nmégh  Sobg .uso)aujle'f)
GELuiL@D ufGsnsmen CuDa Pudeid uTidbs AICSLTIRTHE &HHU
UGB G, BUUNGST S aulev, Bb gsfidem s Haetil Lmslbgl Suohgid Hevamal
Gallg Sdbsevmaiowl UTIGSIE HDUSHST GFiw CausliGn. HDSHGU
UTeGLD dubds &1TdsdmL 0.62156HDGE GmPaITS @@@g;eu Geusm(HID.
Gehwiu L fobgid sbysoen 38°C B hilsh 20psHH UGG CeueidiBID.
BFECHNA2MSHCLCW  HDYSST & igWieney ST STID DL UDHTS
MHBHGTID. 3101 SHSEHHSL g, 6 W11 Bl @@L Nei@yD Béb DL SN
ADSG ANHBHed GeusBID. 3 onesHel I 0.05 saaidpwpn 6 widsd
Higl 9a 0.1 §6MESPD Hemeusnaied GUHBH NS, B GID D& el
LTEIOEIHE 2 Ghsael Disoen sTeim Huinddsv GBI LUt (hé Hpgy.
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4 Br

Water

CanbddD seomendsd Calbeln bl Saemwast QsTHBHDHsN GaH

SRS UTHEGD. Bgamed uTlbGid b Biadswrsm QUTHL &en
BBUIsH Mapey  QBNHBBDHS BHlg sDNGID EHID, LGOHTEOLI umsiiiy GumedT
aDmpl LTHEGD. Bfled o lIaImEHHaT, Dihis bl GUImHLGeT, GGThiHL S
QUTGBL &6 Bbhiden Beaveu UTHIOUS  GHIHHGD. TTSTIION S GenidHDH
BODUGGU LTSS b GLbl H15os0 CUIHDSTE Bhés GosiiGd
ST GFTELELLLBID. EBenTed  BibdhMed  HilemiLEID S 0GUTHL Sei
2000 ppM 6@ n Lo WBHTSH BbHHS60 GnL g 1000 pPmM by G Db HLILG)
IbEVBLGL. 16D Gailg WD, GUIL-LNEWID 2 (L jeushdae o sian b &AM LU 60
Coual®w. Sl HTSHMBU UDH FHEHBD GTDUIREN, DBLI LT ANG gld,
algsLlow Bl UTelsenn o ulGETHameidamsnd Qaiigl, Sobgil umE
BDSUG, BNGsi LoD GUTHIDUDBIHHEID Sl @& son Hawibisemsn Dby
Gsnaaneonis. AenCasdy @ uNGstsomen BS 3148 : 1980 BHed GHIL L
Ul le (hd gl Dty 10 50131 LedHsd sHunain HIDHS &HLILIBSDGI.
Bfled eusiiL6b BHUIET bdeoT ‘DmL WG oSG sTHHSHEL GeusmiHib.
2000 ppm 6@ & tpWwene| euai_sd Bmids i LT6UEa0IHE 6THIE SHéhen L TG

&LOBT angnyen OasmHAHHHd uTaldsdeond. LT UTailuSeTed
uwpded 15550850 ol sne0dHed GonHD). BISHGIL 601 HL_60 BT unalé
G GUG), BILSTINE b CanhudBD BhE GomTaIEL BDMEGD. SMTD
Buds gGLeIUSHE sTHIuTs EHUUGMTED, B)mHbiIemed sUEIG s
GanbiADDHS UTeumadd GLeOBT devanauudsd UnaléseD S & & CeuadiiBHID.

b1 oalibs S QUIGLsET 61GSL &Syl QUIL &aToHd
(Admixtures) GathiSBbL HOSHGWEUTWE  UTeldSULEGRipar.  Fsmey
“GamaSHDkh £lev @S whidams GLODUEH SIS 6 Eou umeddb & LB EBkiIDs.
Boupiied b7 GODULSDSD, BUGID CHISMSE L 9 GPUUSDESGLD, dnte W
Bosmaul GUIDIIGDEGD UTEISEGID B6VLiL GUTIHL. 8l I RIGID. B asHmeTil
upd aifeuTtd allpl GaHTHe [ usbdHed SFULGLD. '
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5 P 1L &r ®obdb
BB THRIBBMATOT HOTDIDIHBSIT
Properties of Fresh Concrete

QETHEBDOEL LTeNdg S oL HIGHansT LT UTeokSHmaTGLT BWLLSITEST
SOl bH GHTHADDHN LoD, HaiLdie 2 DPSHGD S, Qrbtﬂgp
USSHTWL  GUTSTIDEUDHEOSTED  HTlFamsnulemL e Hatidh @Lr.bé:cﬂsfn'mmja)'m.
STENGILD. &g AMOENL_HSH G THIERBDBRMN LISOUNID HI ML & 606D INHEHLD 2 L fiBHehD
carhddpm (freshconcrete)sisiaien i, BnidhoHins a;msmmn&a;ﬂu@euemg;n:j
QUTMISHCSH BHEGID. DGt eL 9 MFS6L punijhali’ L Genhdbbenp @éf)mm
BeuGasd HNsHEHEn oW E0geidh Goilail.Gitd B)Hasnbdbnm @@-uugil
SeuAWID. AU HUTsH 3 T tievinim. hg GomidBharpl Gudms
QEHTSTETEOND. <Bhend&HUTe0N6D © 1 o Mmevhg GanubiBdDilo Bevgeay e pdHUID.
BDFen QaThBBLRd GaliLGdmey oredyn NI somD.

5.1 o L& sspbs Sesmmidfinpier Oiubssa)
(Workability of Fresh Concrete)

G BDD (s UGG BT HsDsvg) BwbHTeDHaTTCN QI
TS0 BMIEHIHGUARY dinidammmealt Couy Sohgluma Geuprel IMbg
Guiailpew SHOUUGMLEG wgteutd Gnuieibpid  GsludssHey Spbal sﬁsnr:m&
GauaiBi. B iyupsmpdHented Emddalidaid LnThe walgeagiansd Bnbhd
Geueniig W QEHNHIABDDI Goginh & loul QaliBHH6| QUDPSTEHHSSH6D GeusiBID.
afigeigelTed BNHGHSHD AHIHHHILGIHELIIYE T alapluTsn &thjlujkmr.rsb
GSHSHE0MD. RBETD DS e UTaIh@GIDGLIHE GeudHIoTen HH&TeuTsd @g.)j&)@
&0  GHTHHSENID. s DL LTaTlGSIGID 6TI0g GBTdH&HID Q&m&@@p@a}
HbHHCaTaI_ STDHm6 QUGS EILEISN 6. BHDG @raTey PUDHOWHESs0
GaueaBHL. BHNdGHS GHETHS@SLOUTWE GIfibmoHaEhedde B uigib,
SIS HEHEGID HFSNGWHmLuigIDd eJPuBL 2 TTHGm6ev aflghd) SngLbUI_&:
o lpaTey @ sMGeUemey QFIW  Geusiip uNHaHGD. @66 Geusneoufsit SHeney
GTHREDDNG LU  QUTDISGSSTH BiHHGID. RGN LIS TID, Q& Tk
HBpdeit GFLLESSDme BNHGSHSH0 AHTHHGDOUTWSE BeIeYTMLISHe0HD6T
0ehd HCHem euITen 2 61GeUsMeLUTAT SaneGHTeondd &aMuLIL oD,

5.1.1 esliupssanail undessn srrsolsst
QEULGS Sl UTHSGL STTaRGaNed (1né SWILDTETEN 61 e T eLem
- BT 2 sTemon
- SleibnauTa BHHIn Lo D6y
- SeEas STULHGS W ) )
- GG mSUIN 2 (Heupid, BPUTLTs SHeELOWLD
- &DPIL636 26260
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GaTRRBhnd® Heomaids B 2 sTEhmDnd Fu.t lpsmTed BHsh QLG
&®Ha] S BID. (st alanb DLy Fobg Herpmi (hydration) e ausing ,o&é
GODhoHMe] GHUI L BT Camalu@Hiingl. BnEHall. Sevsmeaiuied s16hd)
DmedGn Hrmog GaMHBEDHHN  GaluGasabh@l LwsLGBDS!. 6Talmib,

BTt Daay Hevsmauudieh gn Lo &6l Sle 0Ll L GaThBBDNkT LeID G PGB -

STsTUGT60, BsGalghAuihb@ID Hiled Hsnsmal BHaD HauBHTsonsd &amiug)
S, BbhdAad CENod  Gnlpildmldsn, QaTHEDD Sl alLGILEUTHG
&iohg) HCTDDSHl CHmaid@ Gwed IDFFLTHEMHEGD BT 2haTund GeaafGwm
Apgl. Buug GeusfGupId QUG GHTRBBDHL  Goubm B kst &)
LUES ST GoHThEB DM Levih G DB GoThEDDRN by @ 61emhsdpuD,
DG 601 Bevsm T Bl smGbEhD HemsowimdeslulLTed, S  GFLLHSH6|
&6 6 B UTeH Bty b n. L WL &6 EUULD, TGS S s0WID, &_(HsuLD, Biopurliyd
SHODDLIYD QUIDIGSBN1d Sediowb. AP Fafibamssmalsd o @baupn, G
UTLILIS SO 6 Hevemeuudst HTSHGHMAUBMETE dn_le W AIBDTEHL LTHILSTE,
CaThbBDpRN  CsluGSHey uiu geldbaoaaals Sawmwaie by
EHDHHaN Hawowd GaeTEICL UTHHSIUGD. BHUTad Guifly
Goibomasalsd » hHaph, 2 HOTOLSSODUYD HauBals HTdhe P
GUilBNe HeEHaiDG.

oF P L BT -Jiohg HHBEHMSS CaTaiL Hevmealulst GFLLGSH6]
&I & ek HTULES 0D CUTRIGHHHGD. BT - F0bg! MBS LT Hwa) 65

WEILNTETES GisMdben s sHale HTUUGSSID (PBmLSHLGUDD G5 ILESHDUE -

GEHETHHSION LG, WoeWmisd @F sl @ GiuilL  Guiw
geoibme P Giedbomaula sdsHHNDGSTH b dHen oW 08I GHMmeul
GupeLMD. @F @GP L CSULDGHMaudH QEHTMIL Heuasuow algTamiHD
QUITIPG, ey BHTTEHGETSH Hausihde0 sTHGHS GauniBID. Semauwneas : b
-8 @) NBBID, GBS - inhg NBBD, (peowet By 28T EhdDULTESLD.
Baudled (i _s1EHOD HaRNFOM6N Libsnd 61 DODE). Hiaddbans -Sobg alboHD
GODEHSUULE, BT -S0bgaIHHD WIPPEL WAL LT6D, WipsdwrwTe by
2 6TEHOD Fn HHTDGI. BBAL Hevmaldsh GSUUGSDHD dn HEDGI. LI
USBIONS, (pipeowen i 2 6Tghap WIPTLED Fiaibod Fobg HESHmSHE
GOPEHSIYID, DG Wramb gpu@d B7 - fobg HBHD GODHSTRID.
seumaisd GF0 UBSHaTL UTEHUL ieleusTeumsd sTDULTE.

5.1.2 asimpssana nHingHzsso

GHIBABDOGT QFILHSSME HBMEW GHHHGSLEUTINEI CSHem eI
2 NBAUMEDMLIGGHTING  HNILTEID, BeUGHeUTHEUT DHeDEVG nloW
Geumevawll LNali$gl GbhoHGSD GELIWGMIBID TG DiGsi DT
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&6 LoD Penevd Sl oaLiyld CUTRIESETE BHBHGID. D F6USH SO
STelgID GUTIOE CBMHBDBDII sTelauane] BuGaTd WTLHaTEID QgL 196
SINBDATF GPHEID PLES 9L SHHOINDOWE GObBMDGI. HenevsHdsfianic
aaug GaThABHmD TOHSHE CIDHQUDELIWSID, GHHHGD GUTWHGID
Geibeme G Sobgilums Gaupial 137hg Guianoed o mfbonevulsd
(WEpWLTE BHLLD S GHHGID. < SHulsited GobThBBHDM GFOLHS DM
WHLIIBD LNCSTHD BT BRSO L. SeTOIODBEHL 601 GHTLTLGHTHINL STHGa
ST EMEPILD.

5.1.2.1 @nrisn Gansamer (Slump test)

BECaNGmapD  GHTMABDMA NemTeyd  HeNMWYD, Baneod
S OMWYD DsralBatiaid Gihdh@. Hevsmel SWITHGDALTWEI, &
Heoemauulsd OIMUNGGET sIDULRsH teuDsmD @ LGl SIBDNIUSIG BGI L
UG DB DOWP 0HHe HHens sl Gamsr B hoafsd
umafiéd sULE Ol

Bacangoenpsmp BS 1881 :uimin 102: 1983 G)sb elflsunad Sriul e bé
Bpgl. 1Honad sebd GanhiBdbn ¢ Gfbhalul L e LsTMSHSD BTG
UL WIS HIOUiuL 60 Geusti®ib. GeinlibrenDd gleiiedslu’ L GlPan b
o mannimayb, 300 10ib. e wygsiengnmeyd, Hroi® Hobsd UbSHIBHEHD
b 200 BaB. 1001648, sapn Edhd@ih. BetajsransdHsd Briulul L
petGaunm  GanuBdpel umeuyb 25 gnb BeHesain GO L
BB ESDILTED GHH THCU HBGS UdL BruuluBgsd Geuai®Lo. Fhiled,
Guopurlfgusten  UedH Gathddpn wlLwiddHuldt Helysiamsdomd
CoeLEHTH BWITD 2 WiTHS CeusiiBID. Sl ©.WiThHID QUTS, QT DHlr
IS HHOOOWL QUGS ey eTHUGBID. SiBTeugl, el S&Hed®Hbdl
300 1B.b. b GODHSSTHC 2 WD sranluGl. Bisfome Bphigeed
(stump) steiiy @eoud AL UGB

BEFGangomandst IgsTrD HoLdeslu@h Caniey aipss Mebevg siay
apeim eemsLUGD (U 5.1).

- o_anemiowne Bphgsed (frue slump)
- Gamiey BDhGSHed (shear slump)
— UGeD (collapse)

Qurgieuns, @BFCangapd JoHF W HOMAUDEHH G
BOFEL I HOMAUSEHHGCIL 2 BheBTE BhoHGD. BDPaPWITsy WHSHD
GODHS UDSWUDL W Hevaaisamer HUNHag asoubisoaneo.
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‘ 25-50mm (1"-2")
- Up to 125mm (57) Ep to 15, y(e")» 150- 255 mm{(6-10"),
| cumannaesad dbeilie ] {aaiaid i S of

True Slump Shear Collapse

uLb 5.1  apaim susmaswner srmdiig GpmGHeo

5.1.2.2 Rmdesso sy GFnganear
(Compacting Factor test)

BF Gangoaudal gpevld GaTHIBBDHE BNEGHBHO SO e
2L LuGEDE. BS 1881 : unsn 103: 1983 Beb gy sifleuna afenhisiuGd sl
UL g (& st .

B uteldslu@D e usTomd uLb 5.2 Bed ST LUUC o (hd Amgl.
B! HIPHICIED PeipTH Bl GIieSSUULL &n Difieule euTam Gl B EmhID,
BigLisd @7 HedalL Teugeuren sIhGIBeVIPLD GO P Bwed Eed @M L
B Geualmaied 9 CahGHHTen FU L S LUl L Bndh  Demndng.
Glanafsafish  Big LU s GHEHev QUG SHHOGET  GUTHEH SUUL Lo (hé &siipen.
GanFemaHG ML QaThbBep Ginsonmaysian giaafllied (BT Iun9st, Diggsaiien
CUTDESSmE Hpbg GaTHADDOD  EraiLTag gsaifed  GeoULDTH
MApGauaiiBD. G Nel  EranLTeug getelden GuiPsagmald Hpbgl
Canhddpon Sepusten sbgimeabHed oipei sd GausHIBID. 6Jhghievd el
GULIHLGHEHUTO HIEILUEHID GuBSevnsn GanhiBBD GsuafGWiDplLL @ sThdIsH eSS0
BN BSEIL_ 6 0L HULGSS6D CeusiBil. BHH0HOS Podba Siamysiaiih Lo
GamhdBpba Byea (A) SPUiLLed GanT®iD. Eygsila, B HEOG HeTTer
eanhBBH GauafGwppiul G, SiHanisd 4HH1e Heomaulcd®bal GanhdBDamD
6105 ULDL BaMe Bhbsgdde B, 3ide) wopunsGar B0V
g aigia Gam  WWOWWTS HDIGSS60 Gauamib. Bl  Smiddul
CanidBpOedr Hpeeuyd (B) @ifuiu s GeasiiGh. Sesiyan® Bosme
sald®Hhgid Bubese S17aNmWl QUPNISGHTETSTETD.

BNEGSHD SNy = %
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. @Eb@@@ LD SSDDeUTe  Heogsusafled QslUBGsma BPeusai
LWUESHUUGIG 2 ShS.

uLh 5.2 Qudbemed strend Garsmer B usmsyswonD

5.1.2.3. Vebe Gosaa 1o Ganpenar
(Vebe Consistometer test)

' @é@an@@m wop BS 1881 : utsn 104 : 1983 Fevo aifens s
g;r]uuu;z@é)@@g)@. Gpsn Hl BTOIH CHTSHEM (PDBEHID 7 GOUI L
CoHNHADD Seomaddl  QFLLGGSmal AL 2HHHSHTEH BLEVTIET (héhED
Hamevudsd b I7GWNSLILEGID.

.@g{m@u UTIS@L e usTaMhHiGaTN, BDHED CaTsamaulsd
UTEISSHGIGLITED HHCHLLIaTEY GHlsTg S&HLILL L G G DD SIS O_6TEML SH&En. Lol
240 018, 2 amef_Lgptb 200 BB, 2 Wypsiien SeOMILT ghgHiseoWld Gb.

BeuCabgseod 9 Sidia) G Gwed e omaend eb 5.3).
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Glass plate
rider

i 5.3 Vebe p_usgsord

gDl QUAITEN HEVHHE EMEUSSH 5.1.2.1 ®ed &mr@me}mg) [bl'.léfflc?
UL Gaflsd Ganiddpomp BT walgaigiaTed Bpdbs Col@@HILD. &@s?nﬁktln
- gn D9 W 2 WiTHE CaThHBDDTEN fmel Siandged GeauediBID. I_(!]GK.YT @_u&,r.]aomg.;él@
sipaud &l Lnelbg) 230048 eI (peiren Tensroig & S?Lw)l_.aa @Hn.ﬂ[bkﬁ@.[])@a‘ﬂ
GopuTiish HThGEGDNHID. HPEID D& BmidHEW e fz,n)rjg;eo)g-.as @@Q}Qt‘%
GaTan® ey Gl Bubs GHThEDD ST IES 6'1.[[)@] a;a{g;éﬂsu uqmu?.
S5GamBH JanmevigdHsL B S PphGLD. @@smmu_ma). {ﬂUul:Cﬂu_l et ﬁaﬁnmmé
SUlg@T Téd S0bGIUDSE S o6 ;&p @@Uun&@@@jm @muﬁl@uuw)g&
HTamevTD. BHEHISH, Coangulsi AHTeme PoiddH, meneuansq. (B[T)UU? (8\{3@15
SHTOUL LG T GHBHSED CousBb.  EHEHID Hevam el QaaL_mgag;a.n
DWW GUTDISSMHEGD. Fuloll 5L 19 S QEHTENL SHevamey GhevGaiev
BDbHIL W0 &rlow ChIHMS 6THHGID STALSTSID.

Bibapadm Wopsoayd LI Gé &1 HausTe L aman 5.1
HNDDHHH HDNDGI.
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i Lsusnswr 5.1

BV HEO IO GEY Bae| s1llp
(17ah) &ITyed (eemimig )
0 065 — 0.75 20
0 — 20 075 — 0.85 20 — 12
10 — 30 0.85 — 0.90 12 — 6
30 — 60 090 — 093 6 — 3
60 — 180 0.93 3 — 0

5.1.1.4 ugsusb Gusnz (Flow Table)

Dvps Gangoan wop GxTwst Huod DIN 1048 He aifamss
STUUC L (hHBTnG. Bbupop GuUuy Vemmsvigsasl (super plasticizer)
GalbS Gutlol UTeYD ASMHEDDH B pSHLOTem I &n Lo WsTauTHLI urmelil & LILIGHDG|.
BS 1881 :ugs 105 : 1984 @aub efunmimer IUUL Lp (héd Seipeor.

B5CanpombGl UTISSLLED L UGTMID IPHBWIOTS SHL. Lo OIMed
gpriucL 700 Bub. sgimonar GLOSLLDMSES &L oL HTIIL HT1dH
2eangl. Bdbol s Hoop 168.HpTD UG, HDCWOISH B BGamdh
Spsal GLadl Tmansamend  GaToIH Lol méApgy. ShdeHL o6
Sismemeuwyip 700 1618 sGHMONGD. oLl b HpSHSL1ea0mbg 40 1518
2 WTHE MNP S lowHnsh Uit Galwiul b medpg (LD 5.4).
CaTREBDODS HLlped eudhd Geuiigw G0 UOTCHTHESTTE S Loah
GLPUTHSEHD eUTWLUL g (b Bedingy.

YN

b 5.4  upsusd Qusne

BLOESB 16T COPUTSH S HTlasd [beaneig SN, <1 HsG0s0 2001518
2 wrd Spefl b 200 5.5 s b Gwed et b 130 1H16 eI L b
oI @ G DI SHIIE & HADABTOIL  LTHHTHms OGS
ST GOBMHADD DML H60 GouUTIBID. UTHETHH CopUTdGHHed 6Tehd
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Ganhddhap GeaeleupBuds 30 siamesst &bsIsN UTSHTSOS o_WTSHE
CaThEdDODS S e Uil CauamiBib. GLFHBHL ML 15 smiy 40
BIBDDMHES @ WTHE ASTFHumLwTg afipsi. GeuaiiBLD. G H (PENDPULD
4 afamiie Hafed syl afipedL GeuaiBIb. LU E GalDd GUTLPG HiDsi LTayD
SamowOmLL GUIRIGE CaThABDH Gwars Gwpurindsd urayb. Fiulel umey
CaThADDN  Smaabaer, Guomada pHalsL  Frai® QF TG S SHT6M
AU LBsale HoLEGD dnigll SeToeasalsn sgngfowd  GanhidBpls
“LTeued” sTetyl BB 60 BiemafiLL@EID. 2 Gramond ureed siad 400 BHSEST
BLb&Hédn ol SWYD, sTalt 500 svloW GFLLES Hevad SHT_HsUBTHaD
sIHBHGISH QBTaamevD.

5.1.3 GsuilBenso, HMsvId apBeSul HTTEOIRIBSTITEO
SIMIKHID BT BRISEIT

2 L aiisehs GaTHADD devaeal, GRID GFsb60E GFL BDIGL 60D
Gaiai_gl. BHDG DTG STIENHGST & pUUGHETDE. Qanhdadp
e a It b @MU GeuliLbHst STTIIDTHGAUT SISV STDHEL B_s0TEUSHEN
SIYaONDTHGaUT T BIPlLG @b SNTEID. FTAIL TSNS HTEVD G&60EFAT606V
FibmoaoH  soomaledmhbgl  Hor 2 piEhaamSLD DLV S
HCTODD AN QIDSUD En DD, HIEHUTEITED 2 L eNdahS GamiadHn M
GELLEBEHR &TGHCEHTH GODaHd  Bna)  Gladbe &aas RTea LS
HOOOWD GUTDIGSID, BGamed &Tihg HaHdH &S EhL 6 G L9 WG T HEUD
BHEGLD. :

o L 1BebhE GaTHABDHNMN CalLGSEH6 GHOTL.60M o adam Hevsuired
LA &UUGID. e HUTeed, 97 Geuliuons bisfied Gauliuh GG BIaldGF
SWIOTEN GEULHSSMeL GUNIIGIGS Gevaauls B o sTEhDDOWSH dn L
Gl WHTEH BHHSID. sTelgyld, B, TmilFSuded tpeoid S PSS hHe! W@ &siisv,
&pprLedsh snfriugsit 20-70 efdbgionsd @mindsn 40 *C o GalLBS Serjasin
Uiy Gopans Hohe@h. anfguugs 20 NHHHNGHE  GHOPHSTYND
2 npamBaen 50 ° Cé@ GuobulLrgib, Ganhadphdn sfay BoHad n o WSnoHs
afpFSWemL U GE HIONEOTD.

5.2 esmidinder Bfurs, (Segregation of concrete)

2 Hihd HNbGSHmeLL GLDIGEIDGS CHTHEBDD Bns e s BHSDH6L
GeuaiIBID. LIAUTL L9 601 STFEIILON &S QaEMhABDHsT Hevsmeaull QUTHL 6l GeuelGal
pr&i INeupamed, Sgamdd sevaal @O M6 EHSSLM_LIG. Sl
2 WTHHeSBhE QETRBBY Gam L LuGD GUTeHT 060G o FMaled
G&CLLUED GuTEEsT INUIG sTpul @ Guiin Ziemibasos Sl FH10EH 60 &
&afledmbaid SobHFsTbs  BaubHedmbID QeusiiGauptsl  IMUCHNGD.
ey dHulaned GaThEBDmDS QBT BILEUTWS T SHeImbg G (hH
BLsHDGH GETEIHEFeOID GUTPGHID &ilwmen (psopdenetll UTalGHSTed
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GanhADBD UM e & @ondsd b,
5.3 fsmmdnin smaunfszsso (Bleeding of concrete)

' Géf;ﬂrfﬂéfﬂﬁ'm 9T 2FHeL auTHSUUL G BnsHU Hov CHTHHDSIT M FHed
@_mem_as:aﬂm Bl 9 UGS GanhHBhen CPUTLILIDG WShE abg CHhG M
SNEGONLD. Boenans GaThBDD apsTUTTdSeD 616 GETELLLEID. GoHTHEBDmD
@g}j&;@m@un@@] S0pHGD HINIGEMSHE SHBHEHT 2 ST HSHploWns B
Beueunml CPUTUIDG sTIHIDLEDG.

CoHnhHADD &paTuTfGsed dnlowere] GalThaluL. CeuaiiBib. &JQsmaisd
G TRADDaDL LML UL WTE uTTeEGDeUTd! Splue il Gpumsé s
&;nao_mhu.@Lb B 9T @onha augiamLw GanhBbomn GopumL @ suGGEl
USDGE SIS FHEHGD. SHauet B bdoluGd b7, G D, afwungd
GUMPGI LR DLW GHTHHBD s7DUL_& Srrsmons Embo@n. Bbbhe @i
LGS Glsnii e & Herflsd &PULTSH HHC0N BeLeudy augiil- (Hib Gy HIDTbafsn
SuunesHeevn HaGausnsd, Hbhy Sy Gl JOUGID &GS SO oL
DT L@SeeT  QamhBPDDs Udeddd @Gopilgded BHITOIOTS
SBIELOWID. '

QaHIHABDIG  &pstnifdbaevevd @oplnibidg dohdsd Bl
&n_ L Lg Wb g Dol 1 gysi1 GLITdIMaIDEM DA BeusmanTed GaiTiLGIGND HeVenausmLE
#h.u@gj,g)m)ulh. Aobhgl anagul awsmalnalsy Jiohgl GODbLS &evaausaigid
Uizt @enphg hpsitinfidbgel Hirealu@GBeiipg).
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6. speriul L 6sThiSinfor
60T LD GIT
Properties of Hardened Concrete

CHTHABDHD SHHODEHAND NP6 UMD HaiL &Il LTaImH
oG  Hsa|d WHBLTSHE &HHSULOBs0Da.  BeauDsnpaiL., =Yl
2_STETL BB DiaFoL, S0, BaTd &S GaeiD, QUTuICaTsN aT& & GLITEIED UULD
0BTHADD DOLUSS L ksalsd WoHBUSGIOID GUDSTST .

6.1 asmidBnder eeSamw (Strength of Concrete)

G NHDBDHOsN eI 1Hs HIHSHDS D CHITeUN Gl CUANLILG DL
DI 60T LODIDDL BHTEPLOBST EUATaLOUfL 601 GHTTEBeUT BIELRVG! LDEDPUNHLOTEHGEUM
GHTLIY GaTelly (hdhHehipsat. G LEBDHHD ChHRGED ULSHMES GoHTaIGL
DT QUETEDID & HiHevTH SenailL LUGEEIDG). sTagID EHEUSTIEmLD, CUEDETWIED
Quedaln GaMilanIafento GUIHDENQID SoLlYSEHL L hisbaled utalédsuu@LD.

o @HUILL Geulugbded LaTLU@SSLUL L GanidBnia asdimw @Bl
YL geon (age) G oHafibGnEUTIng @7 H1ToisafiGetL SHhid
B ébBng). Beoeuwrels B -Fobo! NBBD, CHHEGSHE0 Ulg LS EULLOTELD.
GhmHBw GaHTABDN Sranlu@BID GeUDPIL H&HET Bigbalt suadiamoewl BHealD
GOPSGSD | 5HNHHn GauDPLhisHsT G GaThBdDHd el 30
E5HSHHN60 GOPEUTHAYD, 2 §HMNBGLD GeupHon@beunwg 10 6599650
GODAUTHD  STHNULGENIDGI. (PILHIDWTE GhmHHIEL  GathddhY  s1em
GaneLaIiL_GHg ®lgaoms GaNhiHBD o L GaHnallgmbGID Geuplhisst 1
55N BSEANGS GODPUTE  HDHSH CausiiBD.  iugwmen  Heneoudsd,
Gathdbphd  sedow Fwbg-bi HsSHDS ChTong  NHSSWLNEHE
STATLLHBTDE. BSHOEN (PSHIPSETE L1 e agmb (Duff Abrahm) stsiiueuiy
1919 @b GeMULLBGHea]. aedemio sTeeT) B - Sohg HHSECHTH
G&LILGsTaIGsTang) sTenm UL 6.1 60 suamevrid.

34

Vibration
Hand Compaction

Fully Compucicu
concrete

Compressive Strength ————»

| .
1 k Insufficiently
' Compacted concrete

Water /Cement Ratio —=

ucib 6.1 S@mnmAuiig suefamin, Bi-Founpba sidas Oam iy

B -dwhg) oNRgb  Gnmibniie euelmdg wphHHL  sTTERWLTS
BeninTenid Coupflar anmwlaghii aIaAmINMILL QTSTRIHES &mDauTHGalmID
Unddd  an 1gUihitd  ER0IbnIMNI 19 (hdhBsiipan. F GSOHUNLL  @eveneull
GUIHL. SHevanil LIald@id Guippg (Thalghtd Grrsdsst un g Hemps.

(@) giboa ~ diwbd Bl

(b) @eiboamTsd EHban Lo Deney

(©) goidmaelad SIUUOEGSHND, R (e, GOHLILNE SHaD,
QB9 &S BGLD.

BT -S0hmes &M HE BdEHTTaNDE 6TaIaUTI IsSMLOMILILI LTS EsmDen
16t AAPeuS NG e REBDHE suedemouTsi QUIBILEPOLIEUWD, HHgGsn (pHiaTs
GUIBILLLULD LTibg GoHT8TEhGHED HaIfALb. 9T GanhdHpmdsHeoameauisd
Sohg HETDPDL SOLWHAUTWE BHBeomsd GUDLUBID  &n L GLAUTHL. &6l
AL AL Gg6d (gel) @na wiydpgr. Bss BraTmh HETHOD SBLbHS Fobgil
LS UL ewinish BFCF, HETHmD BomLWis uhgEd HTNHMmoHHET,
BT By Wil gemstsst DL EdaNHdsma. fobgl Wawwie HETHDD
oL aiping 0.38 Hy-Siohg NP0 CHMULLBADG! eTshm HIMLFSEIEHEN
gpeutd BFRHICDMD. (upeowne BETHDD STEIDEUTWEI SWhG! PLPIGID
BEIDDD Mg N L srean, wlTdgmenast Gebeons Sohg GF6D
2_ILMeUSTHAD SHSUUGLD. B -Fohg HsH 0.38 @ Goed S HIbGUTIHS,
S10bg) (ppsownsd SGIDDID MO BSTED, sTehdw hilsh onyansored Fobdl
Gg606060 WWITHEIa B sIUL. eutdiln] Bdhd Eeiingl. BIDulys giemsn Herfei
DATUBET WIQIIL L STE BHLLIID, QML 61 Q6iim OSHTLTY GHNIL S5



35

Shgil UmsIdT S0l 9T aphdaopn Werpuled & aulL@EDsmpen.

Siued SranluGD LTSS SHleamorsd GenhdBDH 2 L ysaiGes .

enend (permeability) sn L Gousded STTaMonsH Btemindsims. HEIDDEL b
Suhgilumgow  BeGamB CaThdHmedD WwiTHgmadmaryd CaThe
SauuNDTans s eldsonsd Chréddsn, Haaldedme MFsh-srauie b adso
(gel - space ratio) sishim @HGHLLED. @ITLESNT dpeold GaNREDDH
el  euaTTFS BaaldasdHa  (plue CoTeldsswnns SmHLUUsTs
S HRGHGDTID.

SohgIFsnhg), OanhddDyes i Demolysamen <, Tmilashted Qo pidr
suedeoudstt eusnyFSeowll UpHldH &ntol MeTHSID GUDPHEL BID. CHTREDDHD
SuwpgFsnhdled udbs QUi GHITNEmIBHNE BTN FHIaNH Heusbos
(phase) @wluTed &GHGeMD. Sob&d S1hosUD HErDHL  SInpHEI
LD FUTD UHHS BITNSHITDDHBOMS GHTHNL. BTANDH HeUH & HNemloliunsHd
&HGSVMD. ASMO(HHG! HID BiHeUG) 5T60601GEU6MND, FTIOTEN LGHIID &Ly 601060
Swhgiiuaa, anpbgl, GanbiBPhns sl SHeninssr Gopdmdsuul L i@
BUSHMBHATEN BHEVENEU HETMEUBHMETULD SITEDLOSHSTULD GUTLIHHhHHSID
SIEUSIGID. QHNHEDDN Sl monGD WeDHL L HhiHallsd FobgHluams DHDHsn
Bl UMb 2 i 1GD epsudan by alemaudstt PIBESD &b S 6TalayD,
Boe 10SHuTed BTRIIUGID CUITW, BTGNS ®HEHEN &bl Tosd 6Tl
sned  Guily  geddbemsd - umdd HoLulsd BHHEGL  CUTHINSSHED

(interface) ey Gmiiie] HoHlDBST JDUBBNDe. EHe SyIDIh 6 -

BB, Bead QUGN gloidbanseallsil QUTGIWSSHH WSHRETT GallgliHaT
(micro -cracks) sjpu@deipsn. HUUUUL L  DHleodiGeulp LijbaT Q&GS
QUi gielidean e el — Snbglumaulsd QUIGI®SHs0 GanmidBmpdsi s
Quibmy (pedTsmBT BYHLLISIE M TrILdT H s O MULLIG G SHIDeTmen. B)elnIeu
Geutp U6 QETRIAHDHD  SdinGUDDLUEID  Guilwpgl, #+hoiFassmiouisd 30
BB 6uDT LOTDTOED E)ihISLD.

GaHIREDDNN  UETMWMU  HNPUSDGHT CINSHMA QFLWD GUIWEI,
GO HnFbGHE QFhGHSSTm Hoafsd BWaidso sl sIPUBHBDDIE.
B65meULsafan STTamoT&SaD, GUiius giofdamedeib SIbail L& oG psTsT
QUNGIPpHSHs Ul GUITDIGGID, Q&HTHHBHHL srauluGn Quifw
SN &HHaNs THBHNTTTHOSL  GUTDIGHID, CLopan. Ml QU BHILHSHITL 1
HBUT BMevevgl QUGS HHEHSH L THGUT HaUpsd aIDLBLD.

6.1.1 GsrmSninaier Sbdmmismusob
(Compressive Strength of Concrete)

GeTRADDDN STEHMS HIOTOIILSDE D GhHAGDHUGID 6T
SusLLGHIDG. GHTREDDN Mo wlysmar algTaiddLoUTWa LTaTHEGD
315601 SPULIWLISOLEDL- LI LISVID 28 [HTsiT SLe aumomsn FEHMIPE LIsoHEsi Bite LugLuTed
& eidHHULGEDG. Gamhddods 28 mravetw usod 150 15415, GanhddD FHiy
WwHE GangomauId®mbg GUPLUBGSEDSE. Uiy giidoasald ietsy 25
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BBEGS sl Lned, 150 Bubdel udeote 100818, sgiTBmwyd

utslidheeomd. Canbddh U CargomauTss UINHGD §&IT (pHmamand
SWIMEGID (pemHst Aiifleuta BS 1881 Geb @Il tphé Bebiment, MGIo T 760
63 x 123 (150 515 300 1018 ) HaS @i e GFGINEmandH@L LTsULTyHa.
g6 Aunhisst ASTM S C 39 Gsb gylul_ip ddBsmpsot. HodaiLisefladm g
GUPUUED GhmisDUsD §HITYEHaN0®Hhgy  GUPILUGEID GmhdhHisDhLsEHeD
70 @ev Bwbg 90 ssaipns Bmdei. BS 1881 :utain 4: 1971 G
FeOai TiedHbg GUDILBD  GhhhBDLELGMS 3G Hsa N GhilimDUsudHsd
75 §5MHHONE 51HHSEVND sledIml 8n_ LU g (heb Badipgy).  BeuaiyaiiLe g lb
SIPUGE aISHUTID CeT1gmen Galuh GuIBWTsi gnGmEhbGD  GesTREBD
W HMulsh  emsuisatlsit  GodUTHIDGIT 16D WPUGD 2 fide aHamasGst
STOMOTES dn PULBGBIDGI. B iaTema SHaflsdt HITo0N0TES G&INBDDL & EITepdiTsn
Meeug) FedlaiL Msl o I uG&uTsb LsLGIMIUL| HFMAUBDL W OB SHsioliy
2 (HalGHIDG. FHTWATD BB SUdhbid NG ILNGHL  LUTAITHE
ST LD, Sodsdifsdt enaaidoled awtpuis LGILGSHIDD GO DHGHID
BBuusts HPHEPTD. SO Mt » wyh - ol 1D oNGF & GILGLI LG
G601 HOLLGSHTD B gemmiin (malkdt gitdmip gpdpines dbdbamULG By, Gt
STTHNONE, GRT06d HwingFHsd 411 » wimb  Ameoypsiten QoHIHEDBDH DTwEmS
G BESDUSVID GLRIsUL DL Lnad i B Badipg.

GeamiBBinm widievuss Gandixgiheun g, mid seoulsh 50 6gi1_ &b
75 agBmhPed Qaiiuhdhdmiten Gang | wpUGBING. RO GLHFT Gitely
BRUBWODUITED &eWTdmevinD.  GoitGieitg 11 mell LIPLGID SendLY GUBHLDLITEID
Guill gyeoddsm ol @ dlaunbinmatls - GUINGEIST gL,  auupeIplLITen
2. (e HTneush gIlldema migthsitan GenlinhBDIY GonlambiaEHed LW Gisidh e
G&THABDNOD UnThmd Ganpihs Huvninded GouglugTa: HHDHEDTD. Fioh
&I SHEDGID QU gyl 6o b it HemLuled sIDLGID Aemaoiliy Bé g o
SMTONOTEEH Gn- DU Bedingyl. Gytetrilvhsemrsmufledl Glodiiging srEWTL T8 Gmids,
Ioly  en. BBy, lsflaiin, dynldemmmalsdl 2 heupld  GDUTLEs
SHEOEDIOUD BT LOUTEID LT Gib(hiiudhD USLSS G dhGel LTSLLGTEH
DI NBGPMD.

6.1.1.1 epmmsiuso Qaisemer

Wsiign P, QUT GG e BUht <, éh&a il SIS ULIGUTNIS B
Gh®HODUSL Bangoan 150 OB @isvsug 100 1015 g g&Iwpdsafsd GaliwsoTb.
QUPHBIONS Qb GH1GHID 3 sgwdHaalsd Gatsma HL15HS AGHeV6U (I
GuBLDIEaTst FTMeM BaldbsLUUGID. GHTHABD sgTwdss GsLYD o
B BS 1881 tunemin 108 : 1983 Geb alanbannad STiuL g dhdBsing,.
BBy CFNHOMHGH CHamanutsn CHThdBD widfast 150 108 s o 6
DASTEUBDSTS GHIMIL. BHDL WTebeaNed anfdsluGD. UHSETHH Hebhs
GanbEdhmD EbTO SN Apaim LDL SMTe aIMTdhdl HeGa, LsmL_ Wt
Bahensd sraulL 2508 agiy Gau Bupsd Ganaiie. 2 FbeLNH Careursd
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35 g;l_sm@&)sﬁ @m&@eﬁ GeusmIBID. G&TRIABHD SAOLYD QUTpdH idliey
@p@)g.pa»mg unei$g) Bybseond. sthe Wopowl uTalssTeud GuTH
BDESSHO HemL Wbeusn| Q% TL_TCeUsTBLD. i sdIeh euniyéh Bl L Qanaidbi
widMemar  bodabs  &né Sanred e 18-22°C Gsuliufism soufgud Qg

855988 SHNGE Gsopwuns anfiglugeaigun 24 LD LT ORI GG, <D FWITI06D -

&Jm@sﬂu:iuu@fé,g;si) Coueniihin. 24 W06l NI ORI G @y 1L Tt QahAB
Lorrg‘;]rﬂa:sn wﬂ@?&@ﬂ&ﬂ@ﬁ;@ GeusfiluB S S Gogud 9F GBHT L &n,eu &m@ﬁ?'m@m
19_-21 C Gi)sm_.luﬁso.)a)ujei) Bilsd UaTLGSSeD GousHBID. UIUBS SLILL L Breo
bT&JG(?)GUtib@UIj}SOT, B difieeflsit Lsvin BifieSibihgl sTBSE STwps Gande sl e0
Gmmm@m._@mgﬂ&lm&_@m Candaan aowsudmib 2fpn BS1881: Lnan 116:
1983 @61) @@a;;»um_L DEYSG BhSBed CeumiBID. s7Qensilsd Sn_ ol cﬁg,fo.
Sn_loll! ua)g;s-o@m@.@so)mfbg,oﬁgﬂb GDPHS LG GUD TeoPpuned  GaTHHE b,
&G@Lﬁ]nafnmo, BMibg lon@@uﬁ?@@&@ GUDLLGBID LSVID [bEedlh LTI b b
@;_JDLJ.U@LP ueug).ﬂg) LUMTSHE  Geopaunsd  EHbGD  6l16imgd &msmggﬁﬁ)
@a)nsni:neu .(BQJSUM@L'D. 100 10up ST pEsaleadmig 7, 28 HIC Saflgub 1
SUML-HHVID GUDLILL L Ghiimpusy BUEDSTTEYHAT LIL 1D 6.2 @6\3 HIAIGOMLD,

I B

Ordinary Portland cement

Rapid-hardening Portland
cement
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'ggmqpcﬁeo)wu U G@SDOUTWE, DGl TG eTSTypoTs
QpH @EWN  WoHHGda GFnsoal Guihlla s Ol uled
DU HHEM I WLSNE B HEHDNDG. Bemed Hedemiy wrHfaeflsnn @ (pemsa
HIOWI1s ( athds woar ) Bodlugned, widlows Candbs e
NP OW QWSO SLTEGHSE GasiiBD. aIpbsTE: BRDIPOaIHS b
algpheawiten  GHTOE GuIL LUED. Baupde elabadms ASTMBud C

39 Beb Bmhg APueorb.

6.1.2 Qasmiflnisr Gapsmen susSamip
(Tensile strength of Concrete)

CEnhBBpy Stewlysst afsrailudsd GanhibBhmsd Bpsmeal auednio
W& B Lk s eudhdBsipgl. Belsdsneiltisd, AaThdPDH praashd Gale L
SIDUL.  Sgodd sl Lrgib, SsuGeillydelsn  MAaTameud  HalLSDE
GaHahddpha Ruwsvel aedow CHMHHmHULS phHUD. Gatelt] GO L
DL DEG  BfeTed  GamkddDid  HalLsHre 2 mPSHGL  Seiemoub
undébSHILED. B aasiol  WHISmasHS CHTREBDD  BewlyHmaN
algneiludHaid WoHHULTES & HSULGDHDS!.

o wisoiownsn G Bwoes suedemwew  (direct tensile strength)
faig) Nmeph » BhGHSTE HHUOQID, 2 alobuta @b Fwoaiou
QamniRBHOs GHaig) HlesmpTanbLTeD, GoHTHBODND Chrebeons Epmeal
auedamosmw (indirect tensile strength) aifupn (evpasmen G LTaTH S Geusiie W

Arlubsn 6puGdHhimg.

6.1.2.1 Yste EuapsmensusSsmip
(Splitting Tensile Strength)

B e pulet  eapevtd  GohanBluuy GHTHASDBHG  Chredsutd
BHED AT &SN, LIPSO 1IBDST wed (Terney AadlsiLiy
gangsman (Brazilian split - cylinder test) sisiipib @HUIGeUGIOTNH. CFTHmem
weopsst BS Huwbd 1881 1 unsn 117 : 1983 Bayb ASTM fuwn C 496
BID HTUUL Lo (hd Hedrpent.
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bttty
ERRENNRR

}\\\\\ AY \\\\\\:1 TensilelCompf‘essive

F

(a) Fsrey Baiigans (b) an1_smer amainisr ugrbuso
ucib 6.3  Feuey upmmeu a1edaniv GFrpanar

Bipwerpulsit Tgangn 300 160 X 150 108 27 L warw GanhdBb
AedatiL T igsh AL SHnG CHITa SoWCUDOLLUGRpg. (Ui 6.3 a)
SEOWEWDHID GUTIGI &OWEWDDIE GLITHUNE B H®EhHd&ID e M GLosd
UTLADGL HoLules Hwb Guaub GO Cata] Slolly, dlasild  OHTHIL
pLLBUUSHE Sevhumalled HRATHGHD CouaiBID. HeUPed GahigS M6
AL SHaSHMITLNE sIPUBID. BT L SHDUTL 16 6JDUOID HedL_H&hemHLITs0
umbusd ulb 6.3 (b) Bed @teuln B, Yerey Bipoves SO0 f, eowil
WshieumLonml & ok & UGB

. 2P

oL
P P = Mewndss e dsFaomo (N)
D = &efavi_fsit ofL L1 (1BuB)
L = Sedai e pemibd (tilh)}

ANBTANHGID CHMeUDHEhHES, SHTPEHafadhbg GupliLi’L. suedwudsd
1/8 B0 Bmbgy 1/12 awedy Garay gy ecdmOWTHS &emidhasorib.

6.1.2.2 suamstisv susSsmmw (Flexural Strength)

aUETED suedsmawill Gupsisng BS 1881: urain 118 : 1983
BuodPano ASTMBwioib C78 Bguic ST g (hdG D (pedDasmaTil LTalleaHeuib.
Biyopaafisd 100 BB X 100108 Gnis@CaBips DsTeGaTaiL. Ailusyh
ondM LreadbsUL@ED. Sbwerputsd GUPLLBD auaaTwealadamip Hifiaol 6
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(modulus of rupture) steiigy Bievpd &LUELD. HMOCUDMID CUTWDE!, Bnidsuamy
GHTRBBDAN  Gudisdle  WBaFhHd sTebmevdhd 2L Ul L&Ms  EHUuSisHl
UTeusmemGIiligy)  Bheususdemio  Hatd HULGDNDG. sfslad F @GP
5T606MEVMGHLUL_GL QBTHHBDL Bad &b Hidesiemn QUDDSTEED NHSMG HIUTEH
Apell GpBipe| (plastic) sréme SoLbgy Dbusnaayb ImLESoHs
i einpeol.  hemauiaomed GerhdABDO  (phey BetghHd sTLMELBE
CUNPULLGL  eIoaugsmen, Sapol B sTaiy  GUPLUBIE Sely 9
SEoneldsUuL L HenadLuT®HGa Gonatareonn. ey WaTdhd) sTeDmeudH@D
DIIUMTED BIEMDEUSHEVITEID, HaiTe0 BaNFH IS Sl LTalihg suelianio
Biepnl B SexiésdLLIBESHTED, ELeUETMLD 2 MNMIOIITE NS LI 6TSHLOILI
L WSTHC BmdHsdingl. APauol G smail Werey susdaowouisd 1.5
WL BETS BHludGd STaNdHGpilr.

6.2 esmmdnfmiior 2 1 yseibhsHa|d
BSTIL.BIT6OII LTaNEHETHEHOT SHIDUJID
(Permeability and Durability of Concrete)

Qe mhRBB DBl HOTL BTeOL LT s0id &6 SHBa (p&H AW &simins afed
FHMDIHAYD, QBB DII Mol |&Bensm a9 sidGID e paoafgid, Hwiotmbaiann
dn QU1 D6NDIGN T HTEBID 97T HollDIUTHYD SHHSILIGEDSEI. Geustid&DpTL 606d
ORGSR 1IHIGROI . Mg odl @ slTaTL B SreaisenTGeon GaThdBbiisir e
Miteull Linausmetidl LIHUL 6IDUL UMD, Bddan W GeuliuBenev THRISST,
® CImehnmd e, @UiIDsmBHITeD VG 6 H SO NPe0SHaNsms0 sJDLIGLD SHFeuriger,
SUITLEUEM B MeTITAL ol ML it mIbiD s, Hils0HaneodHenied sJPUBLD San e emst,
Geualr &pmifL. &b @ityeailehaniiag Qenitsitaneomin. GaimiBBhdiaysien gism s e el
Swhals ULt @smemyd QUIHG B IS EHGHHMLUTED STHUL Lo
Branwenpsnp 61N G mibims, Wpod e euyeoite DS ulaud BmHe@D
GauliuBemso Gaupmeing  GaimININNEDd 6)DULSFn lgWl HE6USTE} LDTDDHRIGHST
o alenL_hidL STTafaenid Hempdshpan,

QaMhBBDN 0 L UsMHSHOUT GFIbdmIOWNh@aS:l apsuth Gealsid
FDPIL6VT6D sTHTCHTHGD SN DB GMDHSHEVID, 6TEUEUATE HEOULDTS
B wppe Hysukiest, aumudsst GHMHEHDOD ea@iheuple YD SHeepaWGL
BG6l 2. s8I0 sHmaIUTSE GDdHSULGHDGI. o SUIied @ U L&HaIhg ey
GanhBHDD BaiiLdreoll LUMeuaeG 0&aD GhHHEL GSHTLTUOL WSTS
3IEDG). 2 L 1&H5IHSHHID GO DbHHHGEHTE0 DGHs Hauiil ST eOLLIT e 6l
G (HEDDGL. CHTRADDPND CeupHihsHaT dn GLEUTWSH DG 2 L LS00
eoLYDd 1Be aforansd &.OHHng. SGeubdlmsst, GHTHEDHHH
He6Hd  QaTaiL STHNSGLOPSST  QeuafliGupid GUTWE eTDLGSISMIMEID,
& oWl By -doh g CanaiL. Ganhdbnms steh&w BT oaTwmd GeuslGumieLSTev
SIPUGUSTEID, 2 LLSHSHE dnlpd STELUGEDG. GUTGIUTSHS & DhiTed,
GEMhEdDN  uelmWwDdwsd LB SHTTHEHST S 2 L LHSHm6US
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GDDEHBID NG WTSTID DiGsi HeTI_BT6v1 UTeUmdWH dnl Loy » SHayb.
sTefigyd, HT-Swhg NASD Gopasd BHo@h GoTHAGDNN Flubs s
GOPAUSHTITEL  GhHHGSHED SlpMoTHayd  Gafhed GeThAHDy S Lug
&L 60IDTEHEYD B S6lT HTFMILOTS CahBBDi 2 U (H9G s utdHebsliubalsTed
DG HOTL SHT60L  UTEIDENS  HsDIOND GoDHdimgl. b Haiidbd
GIWUSHDHNSH GBTHEDD &even el aIHTafdEE DEUTWE) FhET & dEHmDbs
ey @GHUALULEDHNDg. . sryaawrs, BS 8110 Huind sy, GeusiGaim
SINGTEH OHMHERDDH &evmeDEhHHE, GHThBHDMNe GeusfiliLn gisriamLl GUITDIGE
Glpeoned UTHUY Gopauns EhéGnounwag Fobddr eane 180 Hd Ab
S BHAYD, Glpeored LTHUY @ SAwne EmbeD Gurwa 350 &&/ B oaud
GSMNLIL LU 1o (& Beiipgl. :

GanhBBDHN 5T 2.1 L5 &S0, HTHH, T 2. 115 &S May CLTImeUDa DS
SHIULS DG PPoHaT B Bsiipen. QanbidBpBsmnL 1 B, 2ol su@mbeajeug
&MDD ea@GhHayeusd sl GUTHICY BhHeGLD.

BIMEN0G SHTevhISHaled HIadHan s oEhHGID b LMo oL uied
SIDUBLD BISLsIed D sTATHSNHShmsT GHTREDD GHMPlsLnI unweunanTaeafls
P HUTGHG B&H6YD *THHHHBMDE. Beve FHEHEHmSHSHANED SisonUGID
faldan e mlysehd@L GoThddpy umaulsd Sismalu@on ergl GuImL
HEHHGOL. 1T60 sTPUBHD 6THTSHSTHBHHBE GID. B6ICeIHTEH S & & ihibefsn
SITNLTS  JDUBL  &MT-Hedban GFedar (gel) alfiesdan low  Geiemio
oWl QUDDSTL  BdUusssd, BT o mehd CoabGLEID  &emsuansmaud
S L OHsimg). sTaflanyd BFCFs0HaT SDIMUITHEGID FInhSHILUD FWTEL DL bl
GUDD BHUUSTEL, 2 6TaT b SHoALUYSET STHULEH, DD STTOIOTH
GeEThEDDY GUmHESLDL ba FDRL GealedHF HEnIBDGI.

BoDen P eTETSHBHTESID FHUBUSDSGE FbHe SHTEILUBD STTHH6
o aghon Head WoHHULhDS aubbD:ng. BBt AIBGD o GOLAUTWHSI
BICauSTSEH18H S ed GHTHSIDHEN GUMHHHD s BEDGI. BenHaIL., e
8116 66HH0 WadGaupp Fohgil umaulsdmbg GalsiCwp wiewns HMs
HESSHD UdIWIH 2 L ENBSHmauyd GUIGHHEGD. BsCaudHisTd
55IDG BT WHAULTE CHOUWMGID. Frlow Geuliubeey sTHIGHSHTHBHMS
Swaind GASLUBRSHID. FHCHELSLUEID gidamadamen damausdslsn s1El
s1655m& ASTM fwwd C 227-76 @ad 061Hes e pasfsiue ifiuaym
snhglirdest apevd. Pweomb. 3 wnesdHsr G 0.05 gaaidswd 6
onss P Gen 0.10 gaa1Bspld QUBHSSID DU N H SIS S SHai
ST GHTSTaTUUL DT L gy, sTalgd SUuiGsTamea (poDnéd@ Snloll ST
SsTemel GSHmeUlLBOUSTE, PT GUIHIL — 16w BaTa] uNGFTSmanpop ASTM
Buwo C 289 - 76 Bsv solLL g hbHeaingl. BUUTCITSDOIWED SHHID
(PloeyHel SDHTEOHHIONMGSTEL enTBlGULOSHNISDHG (Psiidn Pl LNCFTSHamam
PPUIETITEd (PLe 6 &6l ST GeuaiHID.
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6.3  amrmspub PuiImso seoramwugd (Shrinkage and Creep)
6.3.1 Qannfdn smmisso

QniiRdm Gl oL hG STYDELTWE SHUGD FHRHme STYD
amiiman (dry shrinkage) oisbsogy) smHhimHed eTaim HPdaLULELD. Sinbgil
vt inidgpeiar  Gasvedsil  UpdgiflesbAimbglo (adsorbed) b
GO TG I6LGL SHITEIION S BT S(HbSH) STHUBCISTES HHDBEBICDTLD. e dHudemmed
Gabaedl GO LT En Lo gD UTTHE NG QUsTSHE MNemwlaul GuIgibha
‘@n’)(h(”)lfxlﬂ)d) @DU@(@&@J

@3 amhiseded 1BaTple UG @HUSH eTDUGBDEI. <m0 b TDUSTUYD
amiimeb (initial drying shrinkage) stsoig sn_plUGID. sTeflaud GaThiBHDamD
BiileL ABpSHHevi 6L, BaTTHBLD Bi6LELGI GUHESID BHTDUSTUYD S(Hhidedsd 60
agNBSID ey sIHUL eOTD. BiGanTsd, Hiledmibg GeuafiGuDPLULL 1T &Tw
eGS0 Bemad  QUEHSHOLHSETEY SbhiGHed gDUBID. D
caIhEBhis sranlu@le rredly BaTey (moisture movement) et
Q& iTeveLULGHID.

ydsisd seohd GHSMREDDN, ChmHeHALIDm Hid Cahid meaudhoHTsD,
umaigaian  QFs0hmy o mshacusTed CHTHEDINN  QUBHHSD  SuBID.
Ganikhidy aNnitdhgm s @b aihLsHded BB WWLELHHSHSMSUD HmL WD,
obatilgnyin aitiigh oyl 1 wigdHeindsit Gflad B0 agsldawid 6 wnghimefsin Wsr 90
@B pih opIGID.

GBI adhhimed  dene] DGl HEGD Gl ®Hafs
MBS HOHUYD  auemderuigth  GrpdhHhh@In. dGHoRbaomafldn daToey,
STILOGSE  Shhimeded MNatemed LNEDBMIEL staleynd QUi disTaneud
SHITRHDHDHMNE Qi Mevsmal@a Jinhaiiema Gaonansd Gmiugbned
S(HRIBQID GHODEUTS sIDUBID. ¥ Gilganinis, GHinibaoHuTd Datmer 6 0D
@O hibgy 15008 1,8 nPRIDGLIT P!, il em & oHafi Ggilens Qambiddpbs
maeuanamauled 60 sH85HHO WG 80 IHMNHBINHS  GnBEUSIT6D,
HHHBED ApaIBGeNh UhiBTEE GODADGL HCHLODWIS, @ GO L
S GHETHABDHN, &rlw GFLUGGHOL GHNEIL. GHNRSDDNaID
UNTeEed Gonbe GFLLHSEO GHTREDDHD gnlpWens] giewdem s el
BBUugaTed BdHSTHABDON SHBIGD Daea| GonbEmHHGSD.

SIONBOBITT IOBUD ShhHmeLD LTHGGD. GUTLaobH60, LT,
&(HhIHED, SETENMIDUSHDSHET CUTID S(HEGTS HDEHIHNSMSHHMTdH GHMMIL
GEHTHADDB &(HESE DAl SALD, IDaiie6d, UFTEIL GUITEY &n ta W SH(HHSHED
Sensmown Hied @1fpbeurgl affiByd STYDELTWYE SHEGD SHhHmard
QoL GaMHABDB s(Hhsed g lould BMHEGD. GUTSIUTE DL TS
Ly GTOMEN Gn_Lo Wl 1BeNFHHIOLE 2 L SIidbadHeanl Lnaiibg  Gamhidbnde
SHHBMEVD GODHSH6D v,
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Gamhiddng @ MU Dsman D 2 (heuTdSHamGULD QUITIIGEID &iHhidhed
SIPLGLD. GaTREBHD 2 miss GauatiurTiyében G GuTWa ATedll| Q& dlufisd
GODEUSTE Fn (HRIGEID GnBHIE.

6.3.2 estmdninm exiyzso (Creep of Conctete,

97 CanhdBbm wndMuTed, TP SFMWEWDDID GUTIHS! SIHL PG (PSHeoTH
L6 ef®nmb sIpUlL 1T, GCogud SeoUNEl  SWEHSHSHM  STTEIONS
sTeolIGUTHAL IGeh o HSHT aIDUBHDG. BsiamEHTN] &TLSHEHTH
GODHBIGHTONH CFeLgID. 2 L 601 sJPUBID A1eTT&Hme Dstgdhd) afemmd s1em
SOPSHSUUGED. Bi&61T60 SHMeLGUTSED sTHLUBLDL AISBNTHm S 2aHed MlanIh
BI6VEVG| PNTHED 6T MNP BHULIEBID. SO HNSDIIRISHTEL, BsisTsTTSHSHed
B sTpuBBsgl. 2 L6l egpu@D By anrdimg Watehd B sTIDID,
ShBL 1B aHNTHme enTeHed BL1] 6TamID HDPSHHULELD. euph &SNS
hsgsd By Batadbd alenrhHaid GmpandGal &THILUGID. HCHBUTED
pmiT&Ha0 1Bt 29T &0 LThS 1T Bt GnarisGar Mm@, (UL 6.4)

T T T T T
|__Specimen under load _| No_loao
) -
80x10 |~
60x10°|-
~
£ .
2 40x10 |-
[N
g €
£ o |5
[ - w
£ 20 x10 F— ¢ -
v %
k]
u .
o 11 | L ! i |
o] 2 4 [} 8 10 12 1

Age (months)

ucip 6.4 SsimSfDm PmiEeo

QarhBdbnd &eoemeuuTen &amnAHFWHIHEHD & |P6d SHTTAMMHIBEDIL Hdhs
enHemeolt UTHSGD SHTToNSHeTTH@Da. 2 afiouled enliHed ShgGIL e
WGeCW eTHUB BT e & HaT UG H e UNHLUSTED HraTe|he
o THNHSS SO THUD DG s SHUITED 2uHEID Fi(HIhGHEMeVL GLIT6ID
Ganiddbmgsten Fbgill usnauds seamsusnalsmmed LTddsULIBETMEI. SHisben e
saflsh HANHBO eaTHmevll LTHSGSL GUTWGI, Deudelsdr oo GuaNdeS
SHEIEDIDSHEHD Fn o WG <, DRI, Snlowl 1B6TFHHIOL BeML.W SHisHendH
ST 2aTSHQISGID Fn ol HOLOWSH QBTHHETDE!. SIS0 6D S Herfsi
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HIOUTTH Seiemioupi Pt hee0d  In L HSUSTH b Baaﬂfﬂ!jl_‘ﬂLL_n@ub, Sl oL
HIQUITTE BN, Gyl 600 b Sheflsht BeasHoLH @opeuns BHUUGCSH WhHHw
SO MRID, 1 silghIlo, GISUTT S sTTemLoUsTeN F6d e & &eafamia Gen Aoy
LbDHanlpul  GUbIEn L BbHUUSTED, BlUuAiu-L srediyl  uforppepd
@0l Hama) A6 H 6)GIOUTE MDD STEPL G Db HITHDHED & BHeEa SGaHTEMI
GathRPfdl onijHed FTHTTON GITIHOESNME QoL Q& ThBB e
i1, D GUILD LN 8 b Lo WBIT B B HHGID. sTOLHON glald & sails el s &S
Q) IGBITen  g1s0uE 60 & SHermlsh Lﬁsﬁ&&@s@w%ﬁl_fi\ GHODEEEHTE BHULCS
@i BNTNDIGLD.

Q&I HBBDET aeSemID Digsh L] GHemevl) UTHSGD. QUTGIITE Gt sl
amOGUIDID CHTHEEL o aaT  UEIMIHS Sty HsFCILTE LaisHed
M B UUBID. SWHEHE aUmBWD DNGH6n miee? oWl QaniBBDilen enijsameols
L@, sieflsgd, esifpemeol UTHGGWL el syl Ganhddpmps
DN BHESD SIDMN FTITUUSEGD. GO PHA siftiiugafied  QamidAbDBs
21 BHED dn B, BT OSHTHAGHY sl SPeETUDOUTWS! s
R HED S GBDIDES. Flgl) HIHHIGHIE0H G&n_@&)@lb GoMhAHDHB 2mif&HeuDd
8.9 UM G6! Biyixhih. Bemel BTN g U sulei Sieminlid Seemiouled
SRR IGE  Gaehd i FaliD.



7/ S@sIRIBHDG Heosnal STBHISTID
Design of Concrete Mixes |

BLHS 20 Bebevgl 30 HaBoafled QeTREDDY Semeal MGTaID f
SR L oAU Fesms BADLBHHHEDG. DoDSG GaTHABDH
BLLolUYBaT60 Big6dt efLNhIGST GHLIIBGLD W DUD IS BIPID HTTEIhHSTT S S
GnpeVTID. e Geusmed  eunhiGeflsd GaETREDDNT B &HEHGHDDHS
suedmuTsl Bt maldh GHLUMSMIL. , B DG CLoTS GHTRBDHY &0 eusb®i
uneldesUu@ED 2 nilull QUITHL &6l aﬂﬁﬁnam@m GG eULLL 1. BDe»p
DAsLAUETE| 2 HHSH1H BHbHaTedanev. 6)Gsmsfsd, FHeauuITamiB 1P PSHEHID
08B0 5060060 BhHUNNID, b BN HLHGE0 (PODoHE Q6NGDNGL T
PIEILTLTS DHDOHSH. b &HWIenTe0, BUEUNWE B (papuled @(hbHESID
D STEIIGRISTED, GMDbhe GFaEILW Ll Garpaamand &b
wpdpL ASMHEDDD &L Gouevmalsd, QHIHEABDRN Db &HHEmDHS
QUERUT  BeTaD, MG Bl BTeLL LTeuEmsmuTedl HaNMIOWBID Gousmey
sk efleb &MU LuG BT, BSGIL 651 ASHNHDDD SevhGa i HmUBHbTomam
QFLLHS B GETMIL HTHYD 1oT60SH e HHUAGIIONS QNTHG  GbHhmHEn gL
SHEEOID ABMTATL ST sy BHhdh®CeusiIBID 6Tehm GHUILLLGID. BGe ganmD,
CaMbBBhmIS Heoaatmu s9&TalLUaT, O&THESULLL © Ml QUTIHL. &eT s
Q&NETH), g SUOTGHIDGLIT DG G eUULITeN UGS DEMIID HTIL_ SHTeOLI LTS
SHDDULD  GHTHIL HTHUYD, Hevbsay i HbiAeMonst GBS HaD,
Gb(h&BdHE LW SMOWYD CHTOIL. GHTHAIDNG Heamaumdu al&TaMs s
(Lo wid. SiDute. alGNeMSHLIet, . pIlyL QUIThL Safli CaipunBdan SiausTeaiHg!
SBISDEHDDEUTY HEVHSUDW LOTDHILLOSGID GEMHBBDHEN STHM S LTEISTUILE
SsuSId. A-pled, Hevenausmil eIBTalbEGD QUTLWE! GHLIIL L &IPS EhHDL LI
CoTREDBDNDE &1 HEOTaHL CLIISIGISTEN (LdHEL GNHEHTTGID. 2450 &HuTe 6,
GHTRBBDIS Hevamel sGNNI sT6lLG! SlBHENOTHRND CHIPEULITSN &HEEDLOMH 8N &
Gane  GeMhEHDopl CupsDHEe ° plyl CuTmL safd NEET1S0EmS
Bioredlug sty QaénsTameum.

Sluplu’ L eAHII L sdimwemad QanaiL Ga&MHEBDmDI Gumb
GUTDEI, BBl STWID &n_edlsmwsIL o pilih GuTHL Saflsl Giosd ShiBUTHdHED .
&I Beusalel  GHTHSHOW STEIAISTEY GHMHEB LY LGN BSHD
CaHHU HdHMOT SOl  QUDELTID. 6TeMgID & BGDHS SIohasd
dinemed QHTHHBD Hett  Howi L B&TOU  UTEUDNG & 6l 60 DWT 60
SLHLUTE  QeLLLLIGSTDEIOWTed, DD QU [HL. HarTd &memméa@&)
GOPHE® Galaiew HILUBSD HUGHGDG. sTaiigd GanmdDDBG Hywib
DG BT CougBD HNOW  sTelleusey MNDIDHGSULGEDG! TSI
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OUIMIS S MmB@ID. aUphENS, aTUTHSn DpHaflsd GHGHULLL H&HEHGHODHS
SR M6UL < DIDL_ fighitel GeniinBBinm SHUHSTOTOSTS STOMIS QHTsTaTULELD.
@I e meunes NG 10HSUUGD GUTE eusdDEHGD @ L dlde0h
GaninBpd GaTinHdseuben Bl uisy SToHidEl LUTTdg HSDEHDDaITL)
Aindhma Gali®Bih. v Cousmansafed, HbemQdy Poaba sea)b
QAT @hempbd Seosneusw BIFOTafGSTe0, SiUelulL  &evaealaw
Cituthy ey @IEISU 1ML & 60 A& SeLMIDW SHSHEIODPSTE B dHalL eomD
nlabiL g 616 HHED Cousi(hiD.

7.1 woevamen sitgneflintsr ougiiueni_& Osnsirans

o6 09ST6lh@ID GUTIPG TGN BTGB BTan® GMdHCHT6THmaTH
WA BNE  HDIOYD. CHIHEBDN  Sevbsa. sl MFassalled  anibgid
b d QoD HeEHL sl QbheEdHam Ll GFLUUGS SO UYDLWSTE
GhdhHaun, 6y Sl oo belbn GHUILL susla Lwppd Bl Sevll
LIT6UEmEnId GHETeD0 QBTAIL HTE B(HHSHID @@&Ga)nm&mn@@.

(i) GauifAdpdi  UOIDEGID HORL_BTOL  UTUalid  HET @G0
- Qo aHHG0 dHL  sTTeRuUTHGDG.  GoTHADDD
UM WD QLRGN Be suedemo B -Sohg NHsSHiG
G oBhaong wonmh.

(i) Gamindfh mevmauled  GaliHS®ey Hevaneuiasiar b @ sTghsmpeniil)
G A dxeyiin, an 19Ut Hi) an 1901 QLG GMemeud GoTHHELD. sTEMHID,
o uihd AT » siemmp  opDHHD  GabiBDbd  auedaminsmwd
GOPUUCHNT® el mnevit Lneuamanmu b L. Sinhgl HCTpPGHHNG
OS10sHE Bxm &t By st «ymTu iR GeunfiGupnd Guiepd! Ganhikbbdpmisd
QelphlL_fisstaf_Gd Gasuding). @Edunred GanbdBnmsi eucfsmwuyb
DiehHodien_ Lo W HEOTL ETEOL LN IM60id, dedminuph 1Ama D L dld s Uu® Ssiipen.

(i) ennnhBpyd seomandsdt B -Fohg ANDHHMES . GoDhoHaTAIE)
HDEUSHGHIBCSHTANEH Couaille W QLIS DHemaull GUIMIsIG G CHmalLEID
Wupowwrer By 2 sTehsmpawd @GO L D oHeHGOmDHES FoboHe
DS ED 6L LITATLLIG S APsVLD GLDDISH QSN STST6VTD. bl FHGHmDbS
Biene]  GHMhHBDIHe HahiL HTevd &emowL 6 GHIL T GHTIL STHaYD
eoLUGnss Guaigw Haensed Huwd BS 8110 Fed
SIUUL e (H&HEDGI.

(iv) gaisssmetl QUTHIGSATETED, Slg N0 bE GoHTHEBDNO aledmin
Bsupdein  UEGMWYD SHTSHOSUD QUINISSSTHOUD, HeVbHSHa 6
GaEMhHBBDOT GaULBSSH6 GlIatid s S afls 2 alD, CoPUTLILIG &smLD,
Siupfall  STUUGSSHE0 CUAGTD SHATOWEONTY  GQUINIGSSTHEYD
SnemluGHDD . ‘
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2 ST 6D, Hevamed GGG WDSHafsd GLopan. Mu uaiysar dTgnddl
unré&UUL 60 Geuai(HiD.

7.2 Qemdiiger stusdmm hm
(Concrete specification)

&bg @nevbimeled, GaenhBBDn aIurdHan ppdoeled Gt e il sHeTmsm
Quil  gueidans, A gealdomae, Sobg Hduapdda eIHsTaLD
GeTHeSLULLeam. e miyl  Quiml &afldl &I eIHUL L OTQH SO0
SMTILDTEH GMIIL L seflamoyd GaULHS S eutid QUDIPLY WTHEHL GHbion Hif
Prenlssiul L MNESTSON  GHTHI_  HOMIDHATE0 UL GHDUTHSET
sJDULL 601, [h6D6V ST W o mitil QUThL &6 UTal&Gbeunwpg SIDp pn
Gopemeupp SLBULIRGmeTS CHTHHINTSBHpg. HHeammed AW eurd dn Do
WPD&HST Eeueumpren &L HUUTGSmaTS &6y eime.

Afsgrafu s e Huow CP 110 Sigeands Huioio BS8110 b Ganiiddpmy
Solusailed Nenalss sevmeasaoarll (Designed mixes) unelé e
SodbHmpan. Huwow BS5328:1976 Gediue GaTHABD UTsuemssLTETT
SHEG GCoualligW SHHIDEHMTS QeI  QHTHEDDmOPE GOMUI L6,
3EDG . HbHauTn CsThEDDmD swumiiluay s o pinsald ssmeau
ABsnsnsmesd STomalluny. elalgud HaliL&Md HamWeSG  TDHD
S EHHGODHS SbG Denme DbHHmalled GFTSSULL 6D GauamBiD. &ev
Gausmeudsathibafied, QaThBBD UTalssULGD SieTay GammeuTs EhHESIDELTWE
Ppeiign fil ey WedpWTsL GOLILL Sl (pepWwl UTelHEHeumD.
Baiuphd HL Uiy ésGauaiielu devamaubals damemeusdst Huwn BS 5328:
1986 Gsv BIUUL L (b HeiTpem.

7.2.1 sgnaf sosg aueSsmmupd Fpinfuisd susdeniouyd
(Target mean strength and characteristic strength)

GanidEdpy Sowiysefd sigrean, Huwb BS 8110 Qystmd Bigen
SipLiwebl GBHGHHED 6UETIDW Do LI WITHSH GHTONL HNGLD. FpinTuisd
susdenio Lisitaflauraiuish Guréoons HmnbsSTHeD, Aanhdibn sumrillifed
SIPUL Hdn Lol IDTMISHELSHEHES 6IDU, Ystafaur weopsametll umeldbg Biged
Sipluomi-ilsd AoLdsluGdang. Do @reryn, smi DD He
QBB DUSLTSS HmLbHUEUNID G e (ploamalled gF UGS BFfHplnlwed
auefmUItHbE GiSeslulL NhgTaMTEHdG HHBWTE GHODHEMEH S0
S Lrgl. Huwd BS 8110 He wmoen 5 gaadsions HismdsdHsmg.
Deeille 28 BT euedennd Gangamended spudD Wieeydeisd 5 &g;aﬁ?sﬂg;m
peamoal ulGsTHeEGD CUTwWE, GHTHADHMN easdamin (Plee dameTi
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GFeueush LMDUED auemertiledl eutg aT6D &I Sn Lo WSTHEYD (L 7.1), ggrad
QUEODIGG 104 dhell I BIHEAD,  GUUHLDLITETEDOWITET (Plo SUSST EUETENDEHES
DD 116001 1 (B BHaYD SIDBEDTID. BH6it e UL UTEL GHSBULLL
Apinduied  wdeminimw  GaTREDDHS  sonell B Q165 M LOUL_ 651
OB T @A 1 baeonD.

dangemit rompalisd 5 s5aldsn, Hplued asdmnsGs (Gan@® AB)
st @oniiimned, Boweeaiest ub 7.1 Hev AB 4@ BLgLuboHddHed
i 1nindsb Sowdsipar. Gar® AB smsfapie; OC B Hmvba!
1,04 Huw wisumeomst slevdd STaOILLGID. B Irengo, syram [
s SpiTwsd el wid Fsiieubld s puisd QBITLJLN&&HEVMD.

Area to the right
fof OC= 3x1=05

Area of this
tail = 005

A 0 4
z -+
ut b 7.1 Qi eueSavnufer umnbuso
Al Guoden aielemip = Apinfuisdd aicdeon + 1.646 - . 7.1
e . O = el Gaigansal (pie et PuweNeus e,
At nTuish cueSeninudah Liniidhm agnaf Geodd aiedaoouls gn o w LFLOTOISMS

1.640 ¢ifienth. @mosn @ uGuinsddesier usssisosg (Current margin)
sedD GOUOLULED. Buinalevasd Ob NG HibSsIons o _LGWT S S EHgsTen
LbSBNHGD  Gamidbby swTTiTdCuTg SpEsNbaLLGD  GLDUTTm
(pep&afsh I HIHOGU U DISHHHSD. GODDS TSI W GLopuTTeanel
WwopsHalaieuigl Hunsfeumed &nlpWd, WDDIGOEOWTS UTTOE (PO DEHSIT
beiDTSHl CUENIDGUTWDE Huioaleomsd GODHEID BHESLD.
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7.3 D.O.E =svemen shignafiiy apenm

Bbpop UeLSTWLTSN Lelé dLuL L WYonssl udeons 1975 Febo

IS BTeMu @ lpsd UTEIBTII BeonaTeTsd (D.0.E) punfdb sl Lg. Blbpep
u@tufj)rru?‘ﬂg@nb, BB GBI EHHGST (WeiLeldHa (LPEDUTSTT B & Bl o (H)
@Umugpmmmebw. Boyopowl utldgd SoLHGD  Heamalll
Uon e e d Qb Ten(h) utl_anyss seomalmsnt QLW ), @MdeiuL 1
wslemo, QFILHSHE, Bl &Teoliumeusm s S0 GUTEHD Qb MhiBBDBss
@tfomrrfﬁamréja)sﬁ B & BUAUHEDT, D16 & evamauuTen Tionsiiasi L6 501G,
(ﬂm@]ﬁ;@&:rrmmm@m. rDileL, B daioumID &0 auds I BBTF0HBET iy
SBDT CBMHSHILLL  CoTHBBDHHE umsid SH0GD oMbyl GuTmHL &efld
BevpwsTaled  ABTHHHLLGID.

(psiGn HiLiLile , BV aW ISTaMbBGIL CUTIPG! GUATGAITIY W it ltiemL
GHem6US T 66T

(1) spaonen GamidbHHd Qb(HIbIheD UMD
(2) o Létt mevbs GEHMEOBDHN CelLGHDHe

Q&qliﬂfﬂﬁmg DADOULEST TS TeiléeDh QU G, @@J'uu&éﬂﬁfﬂ SIS AAGHID
DD MHe»eudailsit Qb ibiHBRsd Qb hIS DUGLG HBELGW SN & BedDgy.
20&UTN60 6Tingy WdHBW HNFamen @lo soiomen QRTRIBBDI & ettemiod aiflsh
CGBW  BHobHedingl. Fnsmyeam QeTRHBDY o miysHasn @ BIEVEVG
ms}ﬂygéﬁm CanhEBhy o miysamerGw SLELAUTWE, GsnhidBham
(E[bngfﬁturr'&u Gbh&d, Sigan TgeTyh DB STDLLSn Lot QeDIIL_ridem e d
@e.r»mg)@taa n-Lp WIS MIOWED LW Q&TRISDDOD DL UBS 610G &b Cbian.
njsue“o GEULBSSHa TN GaHTHBBDD WTedeamsd Plg, ueduymibend AamiiHBnmy
2 puysaflsy eualypidgid siofiamsndsph P, Daaid 0sfiibe Ganhdbnamp.
SO a.JgﬁG&u'mlb. HOSUIGNTED &l9 MOTGLOELT G O5 Db Qamidhihsmm
&smf__emg.;m@,m DSDITSTID Gl CbHiGH60 LTI QUDIHDSID
QaMhiBDH pilsir i GslLBS 6| Boad Btaifwib. QFILHGHM6US HaRSGD
CINB e (POPHST BASHWTWD 5 Gsd s9amdbsLL L 6o,

D.'.O.'E Yol ASTASGD GETHABImG &ameasesh unrelé@b
GbBEdPUSID 28 BT &6 SlomomL b Camddd sgrwd 1onHsaisn
CaNBHD (Plo e )maNsdbHibg SO HHUAUDID LGS GO UL
&Gg,@mﬁ;;ﬂd}, Sl Ul L &evepauufs QELILHS BTN BsTanaudan
@mrmc:ﬁ'm GaMBHaM Msvevg) Vebe Ghy Bevsasip UTIGHT S emsi (e D&
AsTaN® GHiILUuGHng,.
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ameomal Mgnindsh Gneoi® s SiEidbmessT UTaIDaIbEEG sTHSHIS
Gaisitanl i Rdipsar, G aiunicusn  GbIDIGIEW SIS SO BHEHT, CBTHLHTH
Dl GUIDRUN GIHAGBHST GLD. Waidn Bty GFLUBSH eIl
Lt m A tgu1 gofid s salsl HemnasT SaupBeit GHIDDID, GOPUTLIIST
goudtni iy 2y UEnID, HaTemiow HITiFfapeon b 2ANeUGH 660G euT6D
LB st GLIQIRELIE) Di6beg) BILIDISWITEE! 61600 Lo BID LTGUBHGHHEL
QU1 LIN G edILIHTEHLD.

D.0.E asvomean wopowl Weaumd Ligaiflmsuied W pULHS HeoTD
me 11 by - dwpg NEBEHmBHE BN SH60

QUPHBLONS ABTHAHDD IUTH . Doibsaled @ GO L auudsd Qe ph
Api19wed ewedamlo sTatauaTaITd BhdHsd CausmiGOMS GHHSUUL Ly (hEGLD.
BEOM JplUOL WSS GaTOIED, Caume B s BoLbobddnlow
GoPUTTE  (POD&als SITHIHOSL CQUIDSSHID HSDG o Sbdeunm
2 LCLTHSHsTen Ubsalevdbamd HpHIOTaESS 0, swdun® 7.1 gl utalsg
eaTHhEdhnIG devmandsr ginaf Gevde cUeTMWDILG BaSH&SETD.

ol Lamwn 7.1 B0, oFf @il awded, GpTQIHSL Bsbevgl
BUIDOSWTEN QLIQIHGTE &iexiic e oo EhLRID, STSHTION WHHILD s THHNIG
GUILeuaiil. B Breon® eumaswrsn Jwobgisalai gub 0.5 by -Swbag
NBHSHL M GUDLLGID GaNHdBDUD GaIHHHUILL L ®hdBdimg. uLd 7.2
Bsv GeusiGeum iy - diohgy aMBGhimenL il oL dHaLAUDID GbHhIGDUOSS
QUETAM ST HTTILL LG (héh Hdipsot. B Lsusmenn 7.1 gub UL b 7.2 b unaib g,
Wedian_Llp BenilbaUGLDD ai1aM Bevde auedamindGadp i -Sbgl IHsHmS
SIHLIBONID. @I Tsonond, 28 pil daflsd GUPLUGD arnsf aedomw 45 N/mm?
@M1, EWDEBWING GhIQIBEIS GINAdHmSaMTUYD TSI GUITL 6Vl
Spoayd untalhoied, i Learkmon 4.1860 0.5 H1- Jwubg NeHésd
AL dxdiD 28 prsit Ghdhhimhusuid 40 N/mm? steiimy HEGDTD. UL b 4.2 B0
40 N/mm? &@ o.sten Dol Gan® 0.5 By-dubsHs GohgdHgh GamlamL. .
QeulBD YsiteldbonLneds  Gaevgih eusmanslsdmbg 45 N/mm?ég epu
57 -dwbgy Oed 0.46 saimy SaNEEH M LUSTHW. eTal@yd.
HaL STLILTNGSHmD HOTSSWT6s GIdelUlL b -Sibgl g
0.46 636 GopaTsd GHids, GNdalu L Gopbs alGSHoweW unaldhged
GauaBIb. Biugwren Heosmioulsd  GeThBHDMEN Lsb GHemauTgud UTTeoHE

. lpWIHTEHER BHEGD.
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90 lll\llll[llllllllIllIll’llT

N \ starting line,using
80 \ data from Table 7.1

114y

70F A
N\

N
WO

N N

A
N
N N

0 AN

F N RN

NN
\

Compressive strength [ N/mm?2)

4

L.

—
o~

|
|

\\.
O U | 1111 | || | | 1111
03 04 05 06 o7 (o) -] o9

water /cement ratio

uLib 7.2 Sarmdihmg eusSenin, Bir-fowmher shdsd O\BIL Ty suenema|msIT
Building Research Establishment, (Crown copyright).
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ol Leusneot 7.1 1 0.5 Bir . Fups sfgdu o B ssidupn OstRSfhgd
seoansusaiisr &g wPinh' ¢ ppmisn uson (N/mm?) -
Building Research Establishment, (Crown copyright).

L Y Guity giaddbem s GnmRshusud (N/mm?)

G ol susma auigy (BT &)

3 7 28 90

éng;m]m QBTOINSTHS ' 18 27 40 48
GUITL susiL. GBMTRELg 23 33 47 55
- AIHHDE GBTNIRSHTSHE 25 34 46 53
(‘sunL'aJs&n; el ST 30 40 53 60

up 2: AT 2.6T@hop S0

DhdHanlow B oa@hon F &MU L Qslussnbe Guiw
NSO BHHaNI  HbHon gl NMTGUTH  WTNIUSTHD ~ GHisxidemamHalls
UMSOWL QUIMIGSHID BHbGW. WIPUL L GFULUGS G GEHHE GpToIhdL,
GpTORSTS  gleoibamdsehlama Sllw LHISH by o denmp kg/m?
SLLaan 7.2 @ Sr0ul®mbAngl.  Guilu  giedd oo aeho,
LN GiNHmHHEHD  UTEIBGL  GUIEID, Eemeoumst  GoumIaLem HILTNSNE
i Tgud, b7 e.dghmpow WAINGUGDGL Tdaimd Fwsun® 7.2 gl
UM & &6VILD. '

W=2/3 W+ 18W_ ... 7.2
B0 W = Gadiipw i e.61ghon

W, =@ilil L poigsmibosdd spu b o ignon

W =@fld L culw gieiéomade apu b o siehop

BITgNbmeHafst HDUTIY Svlpwsnsd GMHUUSTRID DS HITNSST60
ASULHSENTD FrloW BTHSHEDS  SIDLEGSHIUSTRID, (IS &GS
dnloll WPhHAUGGHIQID SWHUTL 160 GHTHEHSUIUL Lp (h&HEDE).
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sl Louenent 7.2 ! weo srhul L SFiubzan; Bmeosenssd Goaauunsar
Hlow wHuf’ ¢ B 2 stemenp (kg/md). Building Research Establish-
ment. (Crown copyright).

@phised (Mm) 0-10 10-30 30-60 60-180|,
Vebe ¢prib (Sec.) 12 126 6-3 3-0
F15018 60 & U601 1 6 Hustt
DB HEn_ LU b
Dara) (Mm)
10 ABTOIRSTSIHI 150 180 205 225
G mihidiLgy 180 205 230 250
20 QBMOIHISTS S 135 160 180 195
(SN E 170 190 210 225
40 N EY 115 140 160 175
GIbn Ik g) 155 175 190 205

mg 3! Swhg 2 MEHODPOWE &g S60
ug 1 s Bmbgl GupiulL b -Siohg ol HuTed mbgid
Ue 2 B HeooL.dal Gupp B o atghopledmba Fwsun® 7.3 gl
ureld g, Sbg L TEHMDOWE &6 He0TLD.
By esatghmn  (kg/m?)

SbG REMEHOP = T e 7.3

(kg/md) B - Swbhg fedH

poiLsreol uTauaWl GUINSE, SWhdHd oo ipW D6V

D HSGHOPHS HaTaaudeT GO LU 1 (hUT, Dedeudarenil QUIDISSI
Geuaiilg W OTHDhIGETT QIS0 ColsiBib.
up 4 @ seismeaald o sighmpWd &g 60

Dol TeteumL swUTLLU UTelbgid QaemsTareonDd :
&bl © &g P B 2 seno

T - Y

A ssl L 3150 kg/m?
1000 kg/m?®

gibeneaefcht Hameuane) =1 —

BP0 7= Sopddt A_THE
Y, = Bl S_isHH
(PUDSPOLOWHTET 160015 60> & b 61TledT
2 stgmeop (kg/md) Y, HeibosHald Hameuaney
Bdls0 = goibomasald TEHE

GG &SN SIS GHMUTSI Sgyi, GHTIIRISTS FHieudben e i
SILTdHE 2600 kg/m3 @ sayb, Cprpiidy giaidossauist 2700 kg/m3
2HD STHSSHIS CEHTETTEOND sTem A Peem suphis LGS
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me 5 1 Guilu greaidmesaisl alBsTFID &aidhsed

B GuGLLIED Ui gofdmassfigud UTTde  bIsgan o & el
SIUUGSHBOOU  GUINGES DAOWYD. BDEDG DWSTID  sTeTMGaTe0,
BN enBHaledl SNULGRHST6 HIOTED Snl b L DG GopuriiD
Sn{Ib. YO BUNIED, QEIHMMIYMLL CBTHEPDNS Sevdmasaisy s
TN Zhonfidendmalll (oWt AIHSTSIOn GOPUD  6T6ILGIGD.
Geuabgpnasnmsoal URMSDEG GesiGainy Guiw 16000 60 & & 1Tt
AT aInLEhH G  QHIHHSUU g HEGD U TUL R el unedd &,
(b1 6nd gy oodid m b Heflstt  ADBMTF0SHDSHU  GUDDIG GHTeTaTeuTD.  B6ll
suamTLIL fibafled, GeusiGaugy Bemevsaflsd 2 sien GFLLRSSHaHEHEE (BDHaLD,
Vebe ¢prid) 1, 2, 3, 4 siehiy (BS 882 @ Lip) GauciGouml LOSHL 00T
Wildauul e oG  Baligoidomassehol i NESTF0N  OHTHE Gl
ULl o Hsiingl. Beveaumallsd, @ 2 Siyamions, 10 108 et ShHdéen oW
GUTW GG HBHEHHGTIW umTULD uLD 7.3 G SHTUUL Lp (Hd Bedig).

Slump: O-1Omm 10-30mm 30-60mm 60~180mm
VB time: >12s I12- 6s 6-3s 3-0Os
80 80
3
o 70 7
4 &7 | °
o
L~

g 60 1| > ,ll/ 60
° P ] L 2
*T so [ 4T 7. o 4+ 150
- O ] 1A -
o, 40 =1 3 | 3 %’;l —;40
o |
- AP - 30
]
e 20 20
[
o

10 10
02 04 06 _O'B 04 06 O8 04 06 OB o4 O6 O8
water / cement ratio

i 7.3 :10 1518 pewflsensmendafiu AaistGaig: QFlLhB BB EHID,
S15BEBDU BT 50 1 Hunet piwrEnsmesssior A sneTImIsEHD.
Building Research Establishment, (Crown copyright).

Gupan P Wweopudsiiue, Fiohg, B, GUilugaNH e afs WwHHID
bisiBIenls &Skt sBH1106H0 & @I HONdHDT CHTHABODIS BHoveubEl
GUDDISGSTaTENEMD. B T WTDU HUISH 61UmSE HeuadHD G Tesnsd
CauaiiBn. B@eisn T a1Ths SaaubmaTS &eohg), SIS 60 & & EHéb G
DU GHOAUT INIGELSOMEF QFUIgI, GMdbadLuL L QFULBS Hemeuid
Slpemonandsd @HUA L OphReDULGMSUD GHETHSGD 0@ aIDmIL
Bironsiiod sHed Ceuami@Ib.



8 QaTmBNNBm BevdH6e0
Mixing of Concrete

pshiememil  &msumus afish, QaThADDD walsl UGG CamGw LOSNIG6UL Ly,
66D BLITSTDEUDEN DL LITaTld g &H0HSULLL 1. GaThEBnm ApEOLIGUT THL_SHenen
dohg, wai, UL FIONGDEHM GFbOWLLTES &6 &L L 196,
b dVDUSGS GO L Detey B CsTSGHIL Ieh@d oWt HEF
S SeHEDIDUDL I &evamal HOL SSDIDT & 60 & GeUamiHID. Bopopwnsd
HOHSWEAUTHGI 6n Lo (PWDHHWL) unaliis g T £11é apevlIGLT®HL e
&eolug) IBGaD ATob. Be HITmIoTaS SIDD  evsmaldeT sIDUB EsdIment.
SOUUSDGL  GUTHidsit BB &S0 )b BALL_ s Sibayadi L s sTsmevmib,
Qunilesfe o_seluL s 8T Eyrean evavausmsi HEVSH B 9 WS & B)hd Betimg).

8.1 eanmdlngs ®60snOU LI

CaThBBDmIG &evsmaul QIS LoV HISATT S BIE0BTIDen. e eud e
SOy CHTREBDD - &6vhd s GeuslEGWDDID  (pevpuled el Hunaore
BHSENDGI. FnloWSTHH uTelsHULEID euemsd FTIG 0Ll QUTHLIEGLD.
BOeuTHuIsd Bgstt SUuTaled SHUbS I SSLLTE U glis g GamhbBnm

GeualCGuppiu®o. BUliuné dsf  CuUT S ad DG G thaulg 6l

SIDWUDLWSTHYD B 2LUIBSHD Bd@D  HevGse (vanes)
Ll L DU L SiTesyd B)hd@ib. BeUIesuG BsiT APeLLIGUTIHL SHETH GEDOOLTHE
BHOLLSDG . BeBsia. &evibg) e bsay s, Siutmeud aMd g Qaniiddpemp
Baaid SMs0re Gausfuds Geml L SIGIUNETIDG. B HeL, FloHoHNG
QuNHls @b B)hé Bstimsn. Beubiflen STl g o L_SHmnEAsd BHh oG,
&e0bSIs1, BOEILTE Bsmen si@jeuansPed aifl Mebeug GenMeuni (chute)
uPwr s GeualGWHDLLGD. QIS S ST BT FOHT L GuUTddEmHLD LTaldh &eomid.
@ eusaled, GaThEBhy eIy ADLUYSCBTOI HTevsHed (pan)
B0HBULBID. B ST Hsd @@U@un@La&@mé CaTH&IF QFDMDWITSHE
&b, uUTlow Brsa, BMe0SDS Geouslied s1HS g6 OENDEY Tl
GeuallGwpy GeuaiHID.

Slunaded apeoliGuT L semen Bawd gy igandsi &R Lenay by CaT1dH 96,
Slunemey @ @B L CRISHDGE S1PDD CausBID. BbEDY BIsTemeU BEVMEY
BB iene| sTey @MU UUGLD. CanbHBDY SeobGLOLNWE 96T &ymam
HLME HOLLUSDEG GSODbsMe iy GHLI_L CBIsHDSs GDumosd
BHCHT ieey B Sed BeuaiIBD. GuITH CHIGLEIS SSHHHID GUTWL,
Soun 20 smoneugy s1pevsd GausHEID. 2 HITamons, 3.8 &ambhm DamaymLw
GUTH  BEESODbEE 2 Bibwneugs spdp  GeusIGn.  BHEHT SBiaTe)
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borsealThs wpeoluThL e GUITHUID BieThd BHWL GhY @E@@S]e@?@f[_)g
STl ULGID. sUpH Lo @HEHT Hamaled SIs0LGH S WEL- 6 @I
Sarey b GaThg Guoguh GuIH SpPDDUUL 6D CeuaiiiD.

greolGUI L mamanll QuIidsd Jhunelsd Binhg BB euflend > padWLl
LD Msiteusiteunt md @i UuGeHebenev. aupd ShibaT QUM BWidEbiTHaarTi

G oM@, Hevir, gpgeavitd Hiled g h LG Heowud QUi geiésm & osfs

Wil Lghdlowyd  Jiunalsd  weuhgd  spDiiudedt  61sh&Ww QUH@L&)GO)?TT:{
Gaflunme, @owperpudt  eufl, (psibevhbd  Hevsmaulsdt  SobhgE gn[b@
Juunafedt e L utdhHHL  HOLHANLETED HOBHSMDDIUSDHS 2 Hayb.
Suurdsafled &evd@beunpg, gnsds (skip) Biguied G»urﬂu@jfmﬂ&smaa&;amaj
oaibsITe AHHemNl WalQND HHDG Clsd GMbMmULLL  iemay 5@[’5@@
BLoul e, gTemew 2 Widd BibapeolGuighl hei 13 Lnalen @&Jﬂl...L.LflJ@L.D.
Silugd T ELEUTWES Juumelsd Bieulsd finhard DHDG GO,
“GUIlus Gienidem & Ha alaIsTeb, HevdGILauTg fwbg Geaualulsh Hgpned
BmliushE e $0UTE HHSLD.

8.2 zevbhas OmmrIS Do
(Ready-mixed concrete)

GnHu G sten  Coumed HLhiseled QeTREDIDNIGESGN unsﬁlfi@l?
gpeULIGUTIHL. Sanemd HaTehALLILBSSIBNG B Bsiismiowmed. Gaum o BL Hded
QanhEdbn &0ssLLLE Comew GLHeahbd GeonHluisd Qananieuy
Gauemipw BILUBSL sTDUBSODG. Bl d ASTEIGHD Geondost aiGFL TS
B LU L. BHaudE JDIHSULLL SM1S BHHEGD. He0bs B SHHedmhbg
Gamer B HHDNGF CHTIIHOSID GUIWE GaThBDBDoODS B
HHGHIOHTONCL Bslieuaiile B6l1  GFsLQID.

CopGHI_ L sebg GeTHEDDID RTATH eSLUGID. (PeHeD m@)&,uﬁlsi)
Ganidbppd sevamel @F eLWiILESSILLL GUHHT Seosa FrHasHe
Dead Seusmonsd &evdesUUL G s Galamsn B heehdd Gop @i L
B fld HEHGHEBHTMICL  GFLEUD auaiipuied GHTONH GFevalILEID. Halsm
SeLmaUPdDHaied, BluplulL HubHransambisaisd Sanal  (WaopWUTH
QanpaBpdis  qpelGUTHL &6 DeTHSUULH  DHapd  HH LTS
GupunTmeanled GaHTHAEIN SedsLLEEMDE. Guaub G&HNEIGH6EFOEID
aaie el Jhumdest T GHUILL afersulsd apdDiLGUSHTE, Hevamel
Bl smOTHINED Bsvevg ITLThH Febevnoshd QHMOIHEFLE &FulolGHTH
BdHenpgy. Reieusiiigl TUUTLSST aupdsTe RO SHDG 2 Bed BbHbg
6 wop@st ey SPPPULESDD. CBTHBBHI Slo MM WTDED BHnauTs
BBHULSDEG SHevensulL sl whaorddsear (retarders) Gsird oL@ Hspen.
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. BT Teugy e HiTsn, GaTANHESORID 6Ll 1TGEVE D61 TUUN afisd
Gr&,n@@ﬁ'm@j &H80d HUUGH s g). UPHHITE, Harrd SATHG  sTemsmw
@G\JI:IGVUH@L'_&GT.T ST wwiu’ L BubHr sevema SMTHMGHN  ApevIONS
c@ienn)Q suenio ufedr  Flunadsty U UL L 1F6, 6L Goem v B d
G@nm@@a@wbu@cﬂm@. QeMDi®H 560D CBITe s, SiiLTafsh GO 6mey
i (.‘.?&rjggj Slion SODILLGBTDE. oo IHSTULRBENED, ey Couanew
BLEDS DL beIiCU iy 871 & UG Dt gy, Bowpepudsin Gy&TTD eusig,
@g;ns@eu DL bsEHHGD O Tal[ Q6O GBS Dy U B dn_ 1o WSTEH
@@&@5&@@1. ST6smID, eusiite 196D FEILMETGouEY BEVLILSTED, (P6iian. Hlu (psomuded

Qa)nm@) Q&e‘b@mb &6VbG QBB DB Aenafgud UniTé e 3/4 Ukig SienGey
B piufed HEVHBHEI_ L LGNS BéBemg). Bl LU L Sevayey eusoILg BHarfled
6 aanbppr  GamudBbgy QaEnai® GFsvsvauLD.

&@&@)Q@u’o, DB I6i FphmID SiaTeydemid 300 SPDEADEHES CODUL 1060
g@@yug peim. Hwen BS 5328: 1976 DUy, Gevsneudbemar 2
u:mﬁg&mnm@&@é)@ Bsiaiailg s O eudh &\ d &svmib. P Fpmissd 6
WG Huineoitisa sy Blo.dsngib, &sevame Blp TOMLWITIOQND D1 g6t
UeOmID LTHULIEL WTogyb BmULsHe & DULH S0,
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O\ BTRIANBG [BUIDRIZGSIT
Cement
BS 12:1989 Portland Cement
BS 4550 Methods of Testing Cement

BS 4550 : Part 3:
BS 4550 : Part4;

BS 4550 : Part 5 :
BS 4550 : .Part 6:

Aggregate
BS 812

1978
1978

1978
1978

BS 812:Part1:1975

BS 812:Part2:1975

BS 812 : Part 101

: 1984

BS 812 : Part 102 : 1984
BS 812 : Part 103 : 1984

BS 812 : Part 105
BS 812 : Part 105.1: 1985

BS 812 : Part 105.2 : 1990

BS 812: Part 107 :

BS 812: Part 109

: 1990

BS:812 : Part 110 : 1990

BS 812 : Part 121

BS 812 : 1983

: 1989

Physical Tests

Standard Coarse Aggregate for Con-
crete Cubes

Standard Sand for Concrete Cubes
Standard Sand for Mortar Cubes

Testing Aggregates

Sampling, Shape, Size and Classifi-
cation

Physical Properties

Guide for Sampling and Testing
Methods for Sampling

Method for Determination of Particle
Size Distribution

Methods for Determination of Parti-
cle Shape

Methods for Determination of Flaki-
ness Index

Elongation of Coarse Aggregate
Method for Determination of Particle
Density and Water Absorption
Method for Determination of Mois-
ture Content

Method for Determination of Aggre-
gate Crushing Value

Method for Determination of Sound-
ness

Aggregates from Natural Sources
for Concrete
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Concrete

BS
BS
BS
BS

BS
BS

Bs

BS

BS

BS

BS

BS

BS

BS 3148:

1305 :

1881
1881

1881

1881
1881

1881
1881
1881
1881

1881

1881

1881

BS 5328

BS 5328:
BS 5328:

: Part 101

1974

:Part5:19

:Part 102 :
:Part 103 :

:Part 104 :

:Part 105 :

:Part 108 :

:Part 110 :

:Part 116

:Part 117 :

:Part 118 :

1980

70

1983

1983
1983

1983
1984
1983
1983

1983

1983 -

1983

Part 1:1990
Part 2 : 1990

ASTM : C227 - 90

ASTM: C 289 - 87

DIN : 1048

Batch Type Concrete Mixers
Testing Concrete

Methods of Testing Hardened Con-
crete for other than Strength
Methods of Sampling Fresh Con-
crete on Site

Method for Determination of Slump
Method for Determination of Com-
pacting Factor

Method for Determination of Vebe
Time :

Methods for Determination of Flow
of Fresh Concrete

Method for making Test Cubes from
Fresh Concrete

Method for Making Test Cylinders
from Fresh Concrete

Method for Determination of
Compressive  Strength  of Con-
crete Cubes

Method for Determination of Tensile
Splitting Strength

Method for Determination of Flexural
Strength

Tests for Water for Making Concrete
(Including Notes on the Suitability of
the Water)

Concrete

Guide to Specifying Concrete
Methods for Specifying Concrete
Mixes

Test for Potential Alkali Reactivity of
Cement - Aggregate Combinations
{Mortar Bar Method)

Test for Potential Reactivity of
Aggregates (Chemical Method)
Bestimmungen fur Betonprufungen
(Methods of Testing Concrete)
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