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tcef; ( 1 ) 

vkyfief;ppfaq;jcif;ESif hvkyfief;ppf 

INSPECTION AND INSPECTOR 

 

vkyfief;ppfaq;jcif;qdkwmbmvJ? ( what is inspection? ) 

 a,bk,stm;jzifhqdk&vQif uGefu&pf aqmufvkyfa&;qdkif&m vkyfief;ppfaq;jcif;wGif 

atmufygwdkY yg0ifygonf/ 

 

 trsdK;trnfodatmifjyKvkyfjcif;?ppfaq;jcif;?vufcHjcif;ESifhaqmufvkyfa&; 

ypönf;rsm;udk vkyfief;cGifwGif prf;oyfjcif;/ 

 a&mpyfrnfh tcsdK;tpm;ESifh csdefwG,fpyfjcif;rsm;udk xdef;ausmif;ay;jcif;? 

uGefu&pftaysmhtrm ? avyg0ifrI ESifh wpf,lepftav;csdef wdkUudk prf;oyf 

&SmazGjcif;/ 

 oHacsmif;rsm;? jirf;rsm;? yHkpHcGufrsm;ESifh tjcm;aom uGefu&pfavmif;&ef 

jyifqifxm;rIrsm;udk ppfaq;jcif;/ 

 uGefu&pfa&mpyfjcif;? o,f,lydkUaqmifjcif;? ae&mcsjcif;(avmif;jcif;)? 

uspfvspfodyfonf;atmifjyKvkyfjcif;? tacsmudkifjcif;ESifh tom;aoatmif 

jyKvkyfjcif; wdkYudk qufvufppfaq;jcif;/ 

 "gwfcGJcef;prf;oyfrItwGuf vdktyfonfh owfrSwfuGefu&pf prf;oyfwHk;rsm; 

udk jyKvkyfjcif;/ 

 puf½Hktvkyf½HkESifhypönf;ud&d,mrsm;? vkyfief;cGiftajctaersm;? &moDOwk 

ESifh uGefu&pfudk MoZmvTrf;rdk;Edkifonfh tjcm;aom tcsuftvufrsm;udk 

a,bk,s tuJcwfavhvmjcif;/ 

 rSwfwrf;rSwf&mrsm;a&;om;jcif;?&v'frsm;udkwefbdk;jzwfjcif;ESifhtpD&ifcHpm 

a&;om;jcif;/ 

 wdkUyg0ifygonf/ 
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vkyfief;ppf ( inspector ) 

 vkyfief;ppfonf ormorwf &Sdaomol jzpf&rnf/ 4if;jyif vufawGUtawGUtBuHK 

&Sdonfhtjyif rdrdwm0efusaom vkyfief;ESifhywfoufonfh oabmw&m;rsm; ? pnf;rsOf; 

Oya'orsm;udkvnf; em;vnfoabmaygufxm;ol jzpfoifhonf/ 4if;onf vkyfief;wpfck 

tm; rnfuJhodkU aqmif&Guf&rnfqdkonfudk aomfvnf;aumif;? rnfonfh taMumif;aMumifh 

þuJhodkY aqmif&Gufoifhonf qdkonfudk aomfvnf;aumif; odoljzpfoifhonf/ ynm&yfqdkif&m 

oifwef;rsm; wufxm;olyif jzpfapumrl ydkrdktawGUtBuHK&ifhusufol wpfOD;\ BuD;MuyfrI 

atmufwGif tcsdefumvwpfckMumatmif vufawGUvkyfudkifaqmif&GufNyD;rSom vkyfief; 

ppfaq;jcif;udpöudk rdrdzmomoD;jcm; wm0efcHaqmif&Gufoifhygonf/ 

 vkyfief;ppfwpfOD;onf tjcm;olrsm;ESifhqufqH&mwGif NrJNrJNrHNrH odkYaomf rQrQww 

qufqH&ef ta&;BuD;onf/ xkdUjyif 4if;\wm0ef0wå&m;tay:wGif opöm&Sd&rnf/ vkyfief; 

aumif;wpfck jzpfay:vma&;ESifh tukeftus toufomqHk; jzpfapa&;twGuf tvkyform; 

rsm;ESifhaomfvnf;aumif;? vkyfief;Muyfrsm;ESifhaomfvnf;aumif; yl;aygif;aqmif&GufEdkifol 

jzpf&rnf/ vkyfief;ppfonf avhvmrItm;aumif;oljzpf&rnf/ ta&;BuD;onfh udpöudkydkí 

*½kpdkufEdkif&ef ta&;BuD;rI tcsdK;tpm;udk cHpm;odjrifEdkifonfh tm½Hk&SdvQif aumif;ygonf/ 

 vkyfief;onfyHkpH (plan) ESifh pHowfrSwfcsufrsm; (specifications) twdkif; wduspGm 

taumiftxnf azmfvsuf½Sdaeap&ef vkyfief;ppfu Munfhay;&rnfh wm0ef&Sdonf/ 4if;\ 

ayghavsmhrIaMumifh tjypftemtqmygonfh aqmufvkyfa&; vkyfief;wpfck jzpfoGm;Edkif 

ouJhodkU tcsdKUudpö&yfrsm;wGif vlUtoufudkyg xdcdkufonftxd jzpfoGm;apEdkifonf/ 4if;onf 

pHowfrSwfcsufrsm;udk aemausatmifodxm;&ef wm0ef&SdouJhodkU rSefuefaumif;rGefaom 

csifhcsdefqHk;jzwfrIudk jyKvkyfay;&efvnf; wm0ef&Sdonf/ &Hzef&Hcg qdkovdk vkyfief;ppfwpfOD;\ 

vkyfaqmifrIonf tqifhjrifhaom vkyfief;wpfckESifh tv,ftvwfwef;pm; (odkY) edrfhusaom 

vkyfief;wpfck Mum;wGif tqHk;tjzwf ay;Edkifonfh tcsufjzpfwwfonf/ 

 vkyfief;ppfwpfOD;u wpfckcktajymif;tvJvkyf&ef tBuHOmPfay; wdkufwGef;jcif;onf 

tmPmjy&efoufoufr[kwfyJ vkyfief;\ tusdK;twGufom jzpfap&rnf[laom pdwfoabm 

xm;rsdK;jzifhom tBuHay;wdkufwGef;oifhonf/ olonf txl;ojzifh tjcm;vlrsm;\tm;enf; 

csufrsm;tm; azmfxkwfEdkifjcif;udk *kPf,ljcif;rS a&SmifMuOfoifhonf/  
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 ñTefMum;csufrsm;udk vkyfief;Muyf (odkY) tvkyform;acgif;aqmif rsm;udkom 

wdkuf½dkufay;oifhNyD; omreftvkyform;rsm;udkrl ta&;rBuD;onfh or½dk;usvkyf½dk;vkyfpOf 

udpöESifhywfoufíom wdkuf½dkufñTefMum;oifhonf/ ñTefMum;csufrsm;ay;onfh tcgwGifvnf; 

ñHhzsif;onfhvkyfief;wpfckudk vufcHEdkifrnfr[kwfaMumif; BudKwiftoday;onfh oabmrsdK; 

jzpfygu ydkaumif;ygonf/ 

 tpaumif;&ef ta&;BuD;onf/ vkyfief;\ tpydkif;wGif NrJNrHpGm &yfwnfjcif;tm;jzifh 

aemifwGifawmufavsmuftcsif;yGm;ae&rnfh ta&;udka&SmifvTJEdkifp&m &Sdygonf/ trSm;wpfck 

udkjyif&mwGifyxrqHk;tBudrftrSm;jyKvkyfcsdefüjyifjcif;onftcsdeftwefMumtrSm;vkyfaqmif 

NyD;rS jyifjcif;xuf ydkí vG,fulonf/ 

 vkyfief;ppfonf uGefu&pfavmif;onfhtcsdefwdkif;wGif vkyfief;cGifü&Sdaeoifhonf/ 

wdkif;xGmrIwpfckudk rnfrQ*½kpdkufí aqmif&GufonfjzpfapwdusrI tjynfht0&SdEdkifrnf r[kwf 

onfudk vkyfief;ppftaejzifh todtrSwfjyK&rnfjzpfNyD; rnfonfhxl;jcm;aom udpöwGifrnfrQ 

twdkif;twmxd trSm;t,Gif;cHrnfqdkonfudk csifhcsdefqHk;jzwfwwf&ef vdkygonf/ Oyrm 

tkwfjrpfvkyfief; wpfckwGif oHacsmif;rsm; — vufr ae&m vGJrSm;aejcif;onf rsm;pGm ta&; 

rBuD;Edkifaomfvnf; yg;vTmaom uGefu&pfMurf;cif; wpfckwGif oHacsmif;rsm;  — vufr 

tedrfhtjrifh ae&mvGJaeygutqdkygMurf;cif;\ cHEdkif&nftm;udkrsm;pGm xdcdkufapEdkifygonf/ 

xdkUtwl ta&;rBuD;aom taqmuftOD;wpfck (odkU) 4if;\ tpdwftydkif;wpfckwGif ydkrdkí 

trSm;cHEdkifygonf/ Oyrmtm;jzifh jrifuGif;wGif rusa&mufaom tpdwftydkif;rsm; twGuf 

ydkítrSm;cHEdkifygonf/ tu,fí trSm;t,Gif; ygrnfqdkyguvnf; ydkí cdkifcefUonfhbufü 

rSm;,Gif;jcif;u rcdkifcHUonfhbufü rSm;,Gif;jcif;xuf ydkaumif;ao;onf [kqkdEdkifonf/ 

Oyrm tpdwftydkif;wpfckonf &Sdoifhonfxuf ao;i,fyg;vTm aejcif;xuf &Sdoifhonf 

xufydkí BuD;rm;xlxJaejcif;u cHomao;onf[k rSwf,l&ygrnf/vkyfief;ppfonf Oyg'f 

tEå&m,fjzpfEdkifonfh taMumif;&if;rsm;udk axmufjyjcif;tm;jzifh ydkívHkNcHKpdwfcs&aom 

vkyfief;cGif tavhtusifhrsm; zefwD;jcif;udk tm;ay;oifhygonf/ 
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tcef; ( 2 ) 

uGefu&pf\ tajccHtaMumif;t&mrsm; 

FUNDAMENTALS  OF  CONCRETE 

 

 

 þtcef;wGif uGefu&pfvkyfief;ppfaq;jcif;udk MoZmoufa&mufaponfh uGefu&pf 

\ tajccHvu©PmoGifjyifrsm;udk wifjyrnf jzpfonf/ 

 

uGefu&pf\ vdktyfcsufrsm; ( requirements of concrete ) 

rmNyD;uGefu&pfwpfcktaejzihf- 

(1)  vdktyfaomcHEdkif&nftm;&&Sd&ef (required strength) 

(2)  ae&mtESHtjym; wlnDrSI&Sd&ef ESifh a&vHk&ef ( uniform, watertight ) 

(3) &moDOwk'Pf?yGwfwdkufjcif;'PfESifhtjcm;zsufqD;wwfonfhtaMumif;rsm;udk 

cHEdkif&nf&Sd&ef ( resistant to weather, wear and other destructive 

agencies )  
(4)  at;aomtcg (odkY) ajcmufaoGYaomtcg rsm;wGif tvGeftuRH usHKU0ifjcif; 

r&Sdap&ef 

(5)  tcsdKUaomudpörsm;wGiftxl;vdktyfcsufrsm;taejzifh rD;avmifrIudkcHEdkif&nf 

&Sd&ef? "gwkaA' ypönf;rsm;\ "mwfjyK wdkufpm;jcif;udk cHEdkif&nf&Sdap&ef? 

tav;csdefaygYyg;aomuGefu&pfjzpfap&efESifhtxl;acsmarGUaom rsufESmjyif 

&&Sd&ef  

ponfY *kPfowådwdkUudk vdktyfvmEdkifygonf/ 

 

uGefu&pf\ obm0 

NATURE OF CONCRETE 
 

uGefu&pfudk t"du tpdwftydkif; ( major component ) ESpfrsdK;jzifh aygif;pyf 

zGJYpnf;xm;onf[k rSwf,lí&onf/ ¤if;wdkYrSm- 
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(1)  bdvyfajrtESpftzGJUtpnf; ( matrix of paste ) (4if;wGif bdvyfajr? av? 

a& ponfwdkUyg0ifonf/) ESifh 

(2)  wGif;xGufausmuf a&mpm (mineral aggregate) wdkUjzpfMuygonf/  

 a&mpmrsm;Mum; ae&mvGwfrsm;wGif bdvyfajrtESpf (paste) rsm;jzifh jynfYaejcif; 

jzpfonf/ ta&m (mix) wpfckvHk;\ xkxnfpkpkaygif;onf tESpf (paste) \ tom;xkxnf 

(solid volume) ? a&mpm\ tom;xkxnfESifh cdkatmif;aeaom av\ xkxnfpkpkaygif;ESifh 

wlnDonf/ ¤if;wdkY aygif;pyfyg0ifaeyHkrSm Oyrmtm;jzifh atmufygtwdkif;jzpfygonf/ 

 

 bdvyfajrtESpf (paste) "gwfrjyKonfhwGif;xGufausmuf 

  tjznfhypönf; (inert mineral filler) 

 
Fig. 1  Volume of components in a typical concrete mix 

 
avyg0ifrI ( air content ) 

rnfonfUuGefu&pfwGifrqdk avyg0ifrI&Sdonf/ aocsmpGm odyfonf;rIay;xm;aom 

(properly compacted) uGefu&pfwGifyif xkxnftm;jzifh 2% eD;yg; yg0ifEdkifonf/ 

avyg0ifrIESifhywfoufonfh *kPfowådtcsdKUrSm atmufygtwdkif; jzpfygonf/ 

(1)  tu,fí uGefu&pftaysmhtrm (consistency) ESifh a&mpmt&G,ftpm; 

rsm; a&mpyfyg0ifyHk (gradation) udk yHkao (constant) xm;cJUvQif 

bdvyfajr ESifU tjcm; ao;i,fonfUtrIefrsm; (fines) enf;avav 

avyg0ifrI rsm;avav jzpfonf/  

(2)  uGefu&pfta&m\ tcsdK;tpm; yg0ifyHkESifh a&mpm\p½dkufvu©Pmrsm;udk 

rlaoxm;cJUvQif azsmfNyD;p uGefu&pf rmcJavav (odkY) uGefu&pfttd 

enf;avav avyg0ifrI rsm;avavjzpfonf/ 

Air Water Cement Aggregate (Fine & Coarse ) 

5% 15% 10% 70% 
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(3) avcdkatmif;rIonf uGefu&pfta&mwpfckudk aysmhaysmif; (plastic) apí 

vkyf&udkif& aumif;ap&ef taxmuftuljyKonf/ 

þavyg0ifrIonf uGefu&pfxJwGif obm0tavsmuf cdkaeaomav odkYr[kwf 

ydwfrdaeaomav (entrapped air) ESifhom ywfoufí avcdk"gwkypönf; ( air-entraining 

agent ) xnfhNyD; wrifwum avcdkatmif;ap&ef jyKvkyfxm;aom av (entrained air) ESifh 

roufqdkifacs/  

 
tenfxdkifjcif; ( settlement ) 

 Settlement qdkonfrSm taESmiYft,Sufr&Sdonfh azsmfjyD;puGefu&pf (fresh 

concrete) wGifyg0ifaom 0wÅKypönf;rsm; wjznf;jznf;csif; tenfxdkifoGm;jcif; jzpfNyD; 

wcsdefwnf;wGif a&udk tay:,HwGif csefxm;cJhonf/ 4if;a&udk jrifEdkifNyD; þjzpf&yfudk 

a&xGufjcif; (bleeding) [kac:onf/ tenfxdkifjcif;aMumifh atmufajcrSpí tpdkiftcJrsm; 

wif;MuyfpGm odyfonf;jcif; (closely packed) jzpfvmonf/ atmufbufrsufESmjyifrSpí 

tay:odkU wjznf;jznf; odyfonf;vmjcif;jzpfonf/ 

 tenfxdkifjcif; (odkY) a&xGufjcif; tay: MoZmoufa&mufaom tcsufrsm;rSm 

 (1)  ausmufyHk;ESifhyGwfwdkufjcif; (friction against the form) 

 (2)  tylcsdef (temperature)  

 (3)  ta&m\ a&mpyfyg0ifyHkESifh uGefu&pftaysmhtrm (composition & 

consistency of the mix) 
omreftm;jzifY bleeding udk azsmufEdkifvQif aumif;onf/ tb,faMumifUqdkaomf 

bleeding jzpfaeygursufESmjyifacsmjcif; (finishing) udkvkyf&ef tcsdefaESmifhaES; apygonf/ 

pdkaeygu tacsmudkifvkyfief;rsm; vkyf&efroifhavsmfaomaMumifh jzpfonf/  

 a&rsm;tay:odkU wufvmjcif;jzifh a&mpmwHk;rsm;\ atmufbufem;wGif tufuGJ 

aMumif; (fissure) rsm;jzpfay:apwwfonf/ xdkUaMumifh uGefu&pf\ cHEkdif&nftm; 

(strength)ESifha&rpdrfhEdkifjcif;(impermeability) *kPfowÅdrsm;udkusqif;apEdkifonf/ pmawGU 

tm;jzifhqdk&vQif a&xGufjcif;aMumifh a&-bdvyfajrtcsdK; ( water-cement ratio ) udkus 

qif;apojzifh uGefu&pf\t&nftaoG;udkydkaumif;vmaprnf[k ,lq&aomfvnf; txuf 

azmfjyygtcsuftvufrsm;u a&xGufjcif;aMumifh tusdK;rrsm;EdkifaMumif; azmfjyaeygonf/ 
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bdvyfajrtESpf\a&mpyfyg0ifyH k ( composition of paste ) 

 uGefu&pfxJwGif yg0ifaom a&mpmwHk;rsm;Mum;wGif tESpf (paste) rsm;ESifh 0dkif;&H 

jynfhESufaeojzifh uGefu&pf\cHEdkif&nftm;onf tESpf\ cHEdkif&nftm;ay:wGif t"durlwnf 

aeonf[k qdkEdkifonf/ 

bdvyfajrtESpf (paste) \ cHEdkif&nftm;ESifhodyfonf;jcif;onf- 

(1) rlvu bdvyfajrtrIefUi,frsm; ywf0ef;usif&Sd a&jynfhaeaom ae&myrmP 
(original amount of water-filled space surrounding the cement 
grains ) 

(2) uGefu&pfazsmfcsdefrSpí "gwfjyKjcif;jzpfNyD;rI twdkif;twm (extent of 

hydration)  
 ay:wGifrlwnfygonf/ 

 a&jynfhaeaom ae&myrmPrnfrQxd cGifhjyKEdkifonf qdkonfudk a&-bdvyfajr tcsdK; 

jzifhowfrSwfavh&SdNyD; tedrfhqHk;vHkavmufrI&Sdonfh "gwfjyKrI aocsmayguf&ap&ef tom; 

aoatmif jyKvkyfonfh tpDtpOf (curing schedule) rsm; owfrSwfay;&onf/ 

 a&-bdvyfajrtcsdK;udk ,cifu gallon / sack of cement yHkpHjzifh owfrSwfcJhMu 

aomfvnf; lb/lb of cement yHkpHtav;csdeftm;jzifh owfrSwfjcif;u ydkaumif;ygonf/ 

 

rmrIjzpfpOf (the hardening process ) 

 Hydration ac: bdvyfajrrIefrsm;ESifYa&Mum; "gwfjyKrIaMumifY gel ac: cRJusdonfh 

ypönf;wpfrsdK;udk jzpfay:aponf/ þ"gwfjyKjcif;ESifh gel rsm;jzpfay:apjcif; jzpfpOfonf 

bdvyfajrtm;vHk;ukefqHk;onftxd (odkY) paste xJ&Sd rlvvpfvyfae&mtm;vHk; jynfhoGm;onf 

txd qufvufjzpfay:aernfjzpfonf/ oHk;aeus uGefu&pfta&mrsm;wGif bdvyfajr 

ukefoGm;jcif;aMumifh &yfwefUoGm;onfu rsm;onf/  Paste rsm;xJrS tpdk"gwfudk rxdef;odrf; 

xm;EdkifcJhvQif paste xJrSa&rsm; taiGUysHxGufoGm;jcif;aMumifh "gwfjyKrIjzpfpOf &yfwefU 

oGm;ygrnf/ xdkUaMumifh qHk;½IH;oGm;aom a&rsm;udk jyefvnfjznfhxnfhay;jcif;jzifh tom;        

aoatmif vHkavmufpGmjyKvkyfay;&efta&;MuD;ygonf(curing)/ jyD;jynfUpHkaom "gwfjyKjcif; 

jzpfajrmufap&ef Mumjrifhcsdef (the time required for complete hydration) onf - 

(1)  uGefu&pfxJüyg0ifaom bdvyfajrtenf;trsm; ( richness of mix ) 
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(2)  bdvyfajrtrsdK;tpm; ( type of cement ) 

(3)  ywf0ef;usiftylcsdef ( ambient temperature ) 

(4)  tu,fí w/c < 0. 55 by weight jzpfcJhvQif jyifya&&&Sdatmif yHhydk; 

ay;EdkifrI wdkUay:wGif rlwnfajymif;vJygonf/ 

 
Fig. 2  Concrete of lower water-cement ratio is stronger and more watertight.  
 (for illustration only, to show trends) 
 

 "gwfjyKjcif;onf prf;oyfcef; tajctaewGif jzpfygu wpfvtMumwGif pkpkaygif; 

bdvyfajr\ 80% txd "gwfjyKNyD;jzpfaomfvnf;?vufawGUvkyfief;cGifwGifrl &uftenf;i,f 

twGif;uGefu&pfonfwpfpdwfwpfa'otm;jzifhajcmufaoGYoGm;wwfonf/atmufcHajrMuD;

xJrS a&pdrfh0ifvmrI (odkU) rdk;&Gmcsdefrsm;wGif &&Sdaoma&rS tpdk"gwf &&SdrIaMumifh "gwfjyKjcif; 

qufvufjzpfay:onf/ xdkUaMumifh bdvyfajr\"gwfjyKrIonf a&ESifhxdawGUwdkif;jzpfay: 

aeaomaMumifh ESpfaygif;rsm;pGmMumonfUwdkifatmif qufvufjzpfay:aernf/  
"gwfcGJcef; tajctaersm; atmufwGif uGefu&pf\ tqHk;pGefcHEdkif&nftm; 

(ultimate strength)\ xuf0ufcefUudk yxrwpfywf tMumwGif &&SdEdkifjyD; wpfv tMumwGif 

av;yHkoHk;yHktxd &&SdEdkifygonf/ Paste \ cHEdkif&nftm;onf "gwfjyKrIay:wGif rlwnf 

aomaMumifU "gwfjyKrI jzpfaeorQ cHEdkif&nftm;wufí ajcmufaoGUoGm;aomaMumifh 

"gwfjyKrI &yfoGm;vQif cHEdkif&nftm; wufjcif;vnf; &yfoGm;rnfjzpfygonf/ 
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Fig. 3  Keeping concrete moist increases strength, especially at early ages 

 
 ywf0ef;usiftylcsdefudk jr§ifhay;jcif;jzifh "gwfjyKjcif;EIef;udkvnf; jr§ifhwifay;Edkifonf/ 

jrifhaomtylcsdefaMumifh gel udk jyKjyifajymif;vJap&m 4if;aMumifh uGefu&pf\ tqHk;pGef 

cHEdkif&nftm;udk usqif;apygonf/ 

 

tom;aoatmifjyKvkyfjcif; (curing) 

pHowfrSwfcsufrsm; (specifications) wGif ay;xm;onfh curing jyKvkyfcsdefonf 

uGefu&pf aysmhaysmif;aecsdefwGif a&csufcsif;qHk;½IH;rIaMumifh rsufESmjyiftufuGJaMumif;rsm; 

jzpfay:rIudk umuG,f&efESifh owfrSwfcHEdkif&nftm;udk aocsmpGm&&Sdap&ef &nf&G,fí 

ay;xm;jcif; jzpfonf/ Beam rsm; ? column rsm;ESifh pdkaeonfh ajrBuD;ESifhxdawGUrIr&Sdaom 

slab rsm;xJ&Sd bdvyfajronf wrifpDpOfjyKvkyfonfh curing vkyfNyD;onfESifh "gwfjyKrI &yfqdkif; 

oGm;rnfh jzpfEdkifajcrsm;pGm &Sdonf/ tu,fí taqmufttHk tpdwftydkif;(structural 

member) wpfckudk rdk;a&rS umuG,f xm;ygu pdkxdkif;q 80 &mcdkifEIef;ausmfrSom "gwfjyKrI 

ododomom qufvuf jzpfay:Edkifygonf/ odkYaomf ajrxdef;eH&H (retaining wall) ESifh 

vrf;uGefu&pfMurf;cif;jym;uJhodkY pdkaeaom ajrBuD;ESifh xdawGUaeonfh tpdwftydkif; rsm;rSmrl 

wrifpDpOf jyKvkyfonfh curing r&Sdaomfvnf; "gwfjyKjcif; aumif;pGm jzpfEdkifonf/ 
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ay;xm;aom tylcsdefwpfckwGif tjrifhqHk;EIef;jzifh "gwfjyKjcif;udk aocsmayguf jzpfap&ef 

bdvyfajrtESpf (cement paste) udk a&jynfh0EdkiforQ jynfh0atmifxm;&rnf/ 

þuJhodkUjyKvkyf&ef a&udkxnfhay;&mwGif rsufESmjyifrS taiGUysHoGm;onfh a&udk 

tpm;xdk;½Hk omru "gwfjyKrIaMumifh txJ&Sd taygufi,frsm; (pores) xJrS a&rsm; 

ukefcef;oGm;jcif; [4if;udk twGif;a&ukefcef;rIjzpfpOf (self-desiccation) [kac:onf/] 

udkvnf; tpm;xdk; ay;&ef a&udkxnfhay;&rnfjzpfonf/ or½dk;us ta&mwpfcktwGuf 

twGif; a&ukefcrf;rI jzpfpOfaMumifh ukefcef;oGm;onfh a&udk jyefjznfh&ef yxrtywfxJwGif 

a& 0. 044  lb/lb of cement ( —  gal./sack of cement ) cefUvdktyfygonf/ 

 
Fig. 4  At early ages, the higher the curing temperature the higher the strength. 

However, high curing temperature may result in relatively low strength at 
later ages 

 
tu,fí oufEkuGefu&pfwpfck\ rsufESmjyifudk zHk;ydwfrnf qdkygu tu,fí a&-

bdvyfajr tcsdK;onf 0. 4 (by weight) ( 4 — gal / sack ) xufenf;cJhvQif twGif; 

a&ukefcrf;rI jzpfpOf\ tusdK;quftjzpf "gwfjyKjcif;&yfqdkif;oGm;Edkifonf/ rlvu a&yg0ifrI 

jrifhrm;onfh tESpfrsm;twGufrl azmfjyyg twGif;a&ukefcef;rIjzpfpOfaMumifh "gwfjyKjcif; 

&yfqdkif;oGm;rnf r[kwfaomfvnf; aES;auG;oGm;Edkifonf/ 
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usHKUjcif;ESif hyGjcif; ( shrinkage & swelling ) 

uGefu&pfonf tjrJpGwfpdkaeygu ESpfaygif;rsm;pGmxd yGjcif;? &SnfxGufjcif;rsm; 

wjznf;jznf;csif; qufvufjzpfay:onf/ odkYaomf yGrIEIef;onf yrmPtvGefao;i,f 

aomaMumifh tajymif;tvJr&Sd[k ,lqí&onf/ vufawGYavmuwGif uGefu&pfudk tNrJwef; 

pdkpGwfaeatmif jyKvkyfay;xm;Edkifrnf r[kwfyg/ xdkYaMumifh uGefu&pfonf yGjcif; ? &Snfjcif; 

(expansion) jzpfjcif;xuf a&qHk;½IH;rIaMumifh usHKUjcif; (shrinkage) jzpf&ef ydkrsm;onf/ 

uGefu&pfonf ywf0ef;usif\vTrf;rdk;rIudk cHae&aomaMumifh ywf0ef;usif avxk 

xJ&Sd pdkxdkif;rI (humidity) yrmPusvQif uGefu&pfrS a&qHk;&HI;í avxkxJü pdkxdkif;rI rsm;vQif 

tpdk"gwf jyef0ifvmEdkifonf/ qdkvdkonfrSm a&yg0ifrI tenf;trsm; jzpfwdkif; uGefu&pf (odkU) 

paste onf usHKUvdkuf ? yGvdkuf jzpfaernf/ 

Oyrmtm;jzifh pdkxdkif;q (relative humidity) udk &mEIef;jynfh a&jynfh0aom 

(saturated) tajctaerS wpdwfa'oajcmufaoGUaomtajctae ( Oyrm pdkxdkif;q 50%) 

odkY avsmhcsvdkufvQif omrefuGefu&pfonf ay 100 vQif wpfvufr\ 3 yHk 2 yHkcefY usHKU0if 

oGm;rnf/ tylcsdefudk 100ºF rS 0ºF odkUavsmhcsvdkufvQif jzpfvmaom usHKU0ifrI onfvnf; 

ay 100 t&SnfvQif wpfvufr\ 3 yHk 2 yHkavmufom jzpfojzifh tMurf;tm;jzifh 

twlwlavmuf&Sdonf/ 

usHKUjcif; (shrinkage) udkMoZmanmif;aomtcsufrsm;rSm-  

(1) cJNyD; paste wpfckonf uspfvpfodyfonf;rI enf;avav tusHKUydkrsm; 

avav jzpfonf (the more porous the hardened paste, the greater 

the shrinkage.)/ 

(2) Paste trsdK;tpm;csif;wlvQif paste yg0ifrIrsm;avav tusHKUrsm; 

avav jzpfonf/ 

 azsmfjyD;puGefu&pf\ pkpkaygif;a&yg0ifrI (total water content) ESifhrmaMum 

NyD;aom tqdkyg uGefu&pf ajcmufoGm;pOf jzpfvmaom tusHKU-ajcmufaoGUtusHKU (drying 

shrinkage) Mum;wGif qufoG,fcsuf&Sdonfudk ta&mtcsdK; trsdK;rsdK;wGif awGY&onf/ 

pkpkaygif; a&yg0ifrI \ MoZmvTrf;rdk;rIrSm BuD;rm;aMumif;awGU&Sd&onf/ (Fig. 5) 



                                  

 12

 
 

Fig. 5  Interrelation of shrinkage, cement content, water-cement ratio, and water 
content of concrete 

 

 uGefu&pftaqmufttHk tpdwftydkif;wpfckudk atmufcHajrBuD;? oHacsmif; odkYr[kwf 

tjcm;tpdwftydkif;rsm;ESifh qufoG,fxm;rIwpfckcku rusHKUEdkifatmif xdef;csKyfxm;ygu 

ajcmufaoGYtusKHU jzpfvmaomtcg tqdkyg uGefu&pftaqmufttHk tpdwftydkif;ay:wGif 

tufuGJaMumif;rsm; jzpfay:vmwwfonf/ 4if;jyiftu,fítaqmufttHk tpdwftydkif; 

wpfck\tay:,HrsufESmjyifonftwGif;om;xufydkNyD;jrefjrefajcmufaoGUygu ½kwfw&uf'Pf 

(transient stress) rsm;jzpfay:vmNyD; tufuGJaMumif;uGef,uf (network of cracks) 

jzpfay:vmonf/ tufuGJaMumif;rsm;\teufonf rsufESmjyifrS tuGmta0; tenf;i,fodkY 

a&mufonfhwdkif ½SdEdkifonf/ 
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"gwfjyKtykl (heat of hydration) 

  bdvyfajrwGifygaom tcsdKUypönf;rsm;ESifh a&wdkY\"gwfjyKrIaMumifh tyl"gwfxGufay: 

vmonf/ xGufvmaomtylonf tvGefrsm;vmvQif uGefu&pf\cHEdkif&nftm; (strength)udk 

xdcdkufapEdkdifygonf/4if;jyiftufuGJaMumif;(crack) jzpfapEdkifaom'Pf (stress)rsm;udkvnf; 

jzpfay:apEdkifonf/uGefu&pftaqmuftOD;trsm;pkwGiftylxGufay:vmrIenf;ojzifhta&; 

rBuD;vSyg/  

 xkxnfMuD;rm;aom uGefu&pf (mass concrete) wGif uGefu&pftwGif;rS tylonf 

tjyifodkY wjznf;jznf;csif;om wdk;xGufvmEdkifNyD; tylcsdef jrifhwufvmyHkonf Fig. 6 wGif 

jyxm;ouJhodkY jzpfygonf/ tylcsdef jrifhwufvmrIonf bdvyfajrtrsdK;tpm;ay:wGif 

rlwnfaMumif; awGY&onf/ 4if;jyif bdvyfajr yg0ifrIESifhvnf; tMurf;tm;jzifh tcsdK;us 

aMumif; awGY&onf/ 

                                          
Fig. 6  Temperature rise of concrete, when no heat is lost, for various types of 

cement 
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 tcef; ( 3 ) 

ta&mrsm;\ tcsdK;tpm;yg0ifrIudk &Smjcif; 

PROPORTIONING OF MIXES 
 

owfrSwfxm;aom cHEd kif&nftm;twGuf tcsdK;tpm;&Smjcif; 

(proportioning for specified strength) 
toHk;jyKrnfh bdvyfajrtrsdK;tpm;tm; OD;pGma&G;cs,f&rnf/ omrefudpörsm;twGuf 

Type I bdvyfajrudk toHk;jyKNyD; xl;jcm;aom udpö&yfrsm;twGuf Type II rS Type V xd 

bdvyfajr rsm;udk oifhawmfovdk a&G;cs,ftoHk;jyKEdkifonf/ 

ASTM type: (I) &dk;&dk; bdvyfajr (normal portland cement)  
 (II) toifhwifh tylxGufaom bdvyfajr (moderate-heat cement)  

 (III) apmpD;pGm cHEdkif&nftm; wufaom bdvyfajr (high-early-

strength cement) 
 (IV) tyltenf;i,fomxGufaom bdvyfajr (low-heat cement) 

 (V) qmvzdwfcHEdkif&nftm;aumif;aombdvyfajr (sulphate-

resisting cement) 
4if;aemuf uGefu&pfazsmfpyf&mwGif vdkcsifaom uGefu&pfcHEdkif&nftm; (strength) 

udk aumif;pGm curing vkyfonfh taetxm;wGif&&Sd&eftwGuf uGefu&pf 1 yd3
 azsmfpyf&mü 

xnfh&rnfh bdvyfajryrmP (lb or sack) udk od&Sd&ef vdkonf/ 

bdvyfajrvdktyfcsufonf atmufygtcsufrsm;ay:wGif rlwnfonf/ 

(1) a&mpm\t&G,ftpm;ESifht&G,ftpm;rsm; a&mpyfyg0ifyHk 

 (size and gradation of aggregate) 
(2) wGif;xGufausmuf"gwfa&mpyfyg0ifyHk ? yHko@mef ESifh rsufESmjyiftMurf; 

tacsm ponfh a&mpm\ p½dkufvu©Pmrsm; (aggregate characteristics 

such as mineral composition, shape, texture)                   
(3)  ta&m\ a&yg0ifrItwdkif;twm (odkU) uGefu&pftaysmhtrm 

(consistency of mix) 
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rsm;aomtm;jzifh eHygwf(2)tcsufonf tif*sifeD,m\ xdef;csKyfrI atmufwGif 

r&SdwwfMuaomfvnf; tBuD;qHk;t&G,ftpm;? t&G,ftpm;rsm;a&mpyfyg0ifyHk ESifh 

uGefu&pftaysmhtrm wdkUonf tif*sifeD,m\ xdef;csKyfrIatmufwGif &Sdonf/ 

tu,fí t&G,ftpm;rsm; a&mpyfyg0ifyHk (gradation) ESifh tBuD;qHk;t&G,ftpm; 

(maximum size) udkajymif;vJjcif;rvkyf? a&mpmudkvnf; Zpfjrpfwpfae&mxJrS yHkao&onf 

qdkMuygpdkU/ xdktajctaewGif a&-bdvyfajrtcsdK; (water-cement ratio) udk yHkaoxm;rnf 

qdkygu &&Sdvmrnfh uGefu&pf\ cHEdkif&nftm; tvm;tvmonfvnf; yHkaoeD;yg;avmuf 

jzpfaMumif;awGY&onf/ odkU&mwGifrdrdvdkcsifaomcHEdkif&nftm; (strength) ESifh ttd (slump) 

udk&&Sd&eftwGuf water-cement ratio tm; a&mpmay:rlwnfí toifhtwifh ajymif;vJ 

ay;&onf/ txl;ojzifh a&mpm\ t&G,ftpm;rsm; a&mpyfyg0ifyHk (grading) ESifh tBuD;qHk; 

t&G,ftpm; (maximum size) wdkUay:wGif tweftoifh rlwnfonf/  

 

Table 1  Compressive strength of concrete for various water-cement ratios     
 (Non-air-entrained concrete) 

Water-cement ratio 
by weight 

Probable comp. strength at 28 days, psi   
(Non-air-entrained concrete) 

0.35 
0.44 
0.46 
0.53 
0.57 
0.62 
0.69 
0.71 
0.80 

6100 
5000 
4800 
4000 
3600 
3200 
2700 
2550 
2050 

 

rnfodkYqdkap uGefu&pf\ cHEdkif&nftm;ESifh a&-bdvyfajr tcsdK;wdkUMum; wnf&Sdaom 

ysrf;rQqufoG,frIudk tprf;ta&m (trial mix) jyKvkyf&mwGifjzpfap ueOD;ta&m (starting 

mix) jyKvkyf&mwGifjzpfap toHk;jyKEdkifonf/ xkwfa0xm;onfh w/c ESifh cHEdkif&nftm;Mum; 

qufoG,frIZ,m;rsm;rS rdrdvdkcsifaom cHEdkif&nftm;udk&&ef toHk;jyK&rnfh cefUrSef; w/c udk 

&&SdEdkifonf/ Oyrm Table 1 rS w/c wpfcktwGufarQmfrSef;Edkifaom tjrifhqHk;cHEdkif&nftm;udk 
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&&SdEdkifonf/ ysrf;rQa&mpmtaetxm;twGuf ay;xm;jcif;jzpfonf/ rnfodkYqdkap Z,m;yg 

wefbdk;rsm; rSef-rrSefod&Sd&efESifh vdktyfonfhñSd,lrIrsm;jyKvkyfEdkif&ef prf;oyfrIrsm; jyKvkyfoifh 

ygonf/ 

4if;aemuf a&mpm\ t&G,ftpm;rsm; a&mpyfyg0ifyHkESifh a&mpmao;ESifh 

a&mpmBuD;wdkY\ tcsdK;wdkYudk &SmazG&efjzpfonf/ xdkodkY&SmazG&mwGif vdktyfaom W/C wGif 

bdvyfajrtESpf (paste) tenf;qHk;udkoHk;NyD; vkyf&udkif&aumif;onfh ta&mudk &&Sd&ef 

OD;wnf&rnfjzpfonf/ ta&mwpfck\ tcsdK;tpm;yg0ifrIudk &SmazG&mwGif &&SdEdkifonfh 

ypönf;rsm;udk oHk;í jyKvkyfaom prf;oyfrIrsm;tay:tajccHoifhonf/ vkyf&udkif& 

aumif;onfh ta&mrsm;rS&&Sdaom cHEdkif&nftm; prf;oyfrIrsm;rS vdktyfonfh tcsuftvuf 

(data) rsm;udk&&SdEdkifonf/ tu,fí prf;oyfrIrsm; jyKvkyf&ef rjzpfEdkifygu tawGUtBuHKay: 

rlwnfonfh axmufcHcsufrsm;ESifh pmay (literature) xJ&Sd axmufcHcsufrsm;udk tajccH&rnf 

jzpfygonf/ a&mpmwpfrsdK;pDtwGuf gradation rsdK;pHkjzifh prf;oyfoifhonf/ txl;ojzifh 

oJyg0ifrI tcsdK;ESifh ywfoufí rsdK;pHkprf;oyfoifhonf/ ay;xm;aom ypönf;rsm;twGuf 

taumif;qHk; ta&mqdkonfrSm ay;xm;aom bdvyfajryg0ifrIwpfcktwGuf vkyf&udkif& 

aumif;onfh uGefu&pf wpfukAxkxnfxGuf&Sd&ef a&tenf;qHk;vdktyfonfh ta&myif 

jzpfonf/ wenf;qdk&vQif tu,fí a&-bdvyfajr tcsdK;udk yHkaoxm;ygu paste 

tenf;qHk;udk vdktyfaprnfh ta&mrsdK;udkqdkvdkonf/ uGefu&pfwGif tESpf (paste) onf 

aps;tMuD;qHk; jzpfaomaMumifh paste tenf;qHk;toHk;jyKjcif;tay: tajccHxm;jcif; 

jzpfonf/ xdkYaMumifh paste udkvdktyfonfxufydkoHk;vQif uGefu&pf \wefzdk;rSm rvdktyfbJ 

wufvmrnf/ odkUjzpf&m vdktyfaom strength (odkY) W/C udk tenf;qHk; paste yrmPudk 

toHk;jyKjcif;jzifh &&SdEdkifrnfh a&mpmt&G,ftpm;rsm; a&mpyfyg0ifyHkudk &SmazG&ef vdktyf 

ygonf/  
bdvyfajr tESpf (paste) rsm;rsm;oHk;ygu aiGukefusrIrsm;&Hk oufoufomr[kwf  

ajcmufvdkufpdkvdkuf jzpfaomtcg xkxnfajymif;vJjcif; (volume change) rsm;ESifh tyl 

xGufjcif; (heat of hydration) wdkUudkvnf; jzpfay:apEdkifonf/ xdkYaMumifh rvdkvm; 

tyfaom tylcsdefwufjcif;udkvnf; jzpfay:apEdkifygonf/ 

 uGefu&pf wpfukAxkxnf&&Sd&ef vdktyfonfh tESpf (paste) yrmPonf atmufygwdkY 

ay:wGif t"durlwnfaeonf/ 
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(1)  tESpf (paste) wGifyg0ifaom a&-bdvyfajr tcsdK;tpm;(w/c of paste) 

 (4if;onf tMurf;tm;jzifh vdktyfonfhcHEdkif&nftm;udk jyonf) 

(2)  azsmfjyD;p uGefu&pf\ taysmhtrm (consistency of fresh conc.) 

 (4if;onf uGefu&pfvkyf&udkif&aumif;rGefrI tajctaeudkjyonf) 

(3)  a&mpmt&G,ftpm;rsm; a&mpyfyg0ifyHk (gradation of agg.) 

(4)  a&mpmrsm;\ yHkoP²mefESifh rsufESmjyiftMurf;? tacsm (shape & texture 

of agg.)  
 

  Concrete \ consistency udk yHkaoowfrSwfxm;vQif a&-bdvyfajr tcsdK;ay: 

rlwnfí uGefu&pfxJtESpf(paste)yg0ifrItcsdK;tpm;ESifh toHk;jyK&rnfh bdvyfajr yrmPwdkU 

ajymif;vJyHkwdkUudk atmufyg Z,m;wGif Oyrm tjzpf awGU&dSEdkifygonf/ 

 

Water-cement ratio 
of paste by weight 

Paste fraction in a unit volume of concrete
Cement 
(lb/yd3) 

0.45 
0.57 
0.69 

0.29 
0.26 
0.25 

650 
490 
415 

 
 W/C enf;vQifvdktyfaom consistency &&efa&rsm;rsm; xnfh&onf/a&rsm;rsm; 

xnfhygu bdvyfajrvnf;tcsdK;usrsm;rsm;xnfhay;&rnf/ xdkUaMumifh tESpf (paste) yg0ifrI 

tcsdK;rsm;vmrnf/ W/C enf;vQif a&yg0ifrIESifhEIdif;pmvQif bdvyfajr yg0ifrIursm;onf/ 

wenf;qdk&aomf ay;xm;aom uGefu&pf taysmhtrm wpfcktwGuf w/c edrfhaom uGefu&pf 

wGif bdvyfajryg0ifrIjrifhrm;onf/ 

W/C (odkY) cHEdkif&nftm; udk yHkaoxm;ygu uGefu&pf taysmhtrm (consistency) 

ay:rlwnfí paste yg0ifrI tcsdK;tpm;ESifh toHk;jyK&rnfh bdvyfajryrmPwdkY ajymif;vJyHkudk 

atmufygZ,m;wGif Oyrmtjzpf awGU&SdEdkif ygonf/ 
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Consistency Paste fraction in a unit volume of concrete
Cement * 
(lb/yd3) 

Stiff 
Medium 

Soft 

0.27 
0.28 
0.30 

510 
525 
565 

 

* a&-bdvyfajrtcsdK; 0. 58 by weight 

 
Soft consistency jzpfavav a&rsm;rsm;vdkavav jzpfonf/ odkUaomf w/c yHkao 

jzpf&ef bdvyfajrudkvnf; tcsdK;usrsm;rsm;xnfh&onf/ xdkUaMumifh tESpf (paste) yg0ifrI 

tcsdK;tpm;vnf; rsm;vmonf/ 

a&mpm\ oGifjyifvu©Pmrsm;xJwGif tBuD;qHk;t&G,ftpm; (maximum size) 

onf paste vdktyfcsufudk tqHk;tjzwfay;onfh t"dutcsufjzpfonf/ a&-bdvyfajr (odkY) 

cHEdkif&nftm;ESifh uGefu&pf taysmhtrmudk yHkaoxm;onfh udpötwGuf pHjyqufoG,frI 

wpf&yfudk Oyrmtjzpf azmfjyxm;ygonf/ 

W/C ESifh consistency wdkYudk yHkaoxm;vQif tBuD;qHk;a&mpm t&G,ftpm; 

MuD;vmavav bdvyfajr vdktyfcsufenf;vmavav jzpfygonf/ tESpf (paste) \ 

yg0ifrI tcsdK;vnf; enf;oGm;avav jzpfonf/ 
 

Max  size of aggregate 
(in.) 

Paste fraction in a unit 
volume of concrete 

Cement * 
( lb/yd3 ) 

¼ 0.40 750 

¾ 0.30 565 

1 ½ 0.26 490 

3 0.22 415 

6 0.21 395 

 
* a&-bdvyfajrtcsdK;  0. 58 by weight 
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 tjcm;tcsufrsm;wlnDaevQif rsufESmjyifMurf;wrf;í axmifhcRefrsm;ygaom a&mpm 

rsm;onf rsufESmjyifacsmarGUí vHk;0ef;aom yrmPwla&mpmrsm;xuf paste vdktyfcsuf 

ydkygonf/ 

cHEdkif&nftm;udkrlwnfí qHk;jzwfrnfqdkygu acsmarGUvHk;0ef;aomobm0a&mpmrsm; 

xuf cGJa&mpmrsm;u strength ydkaumif;onfvnf;&Sdwwfonf/tu,fí w/c udk twlwl 

xm;aomfvnf;obm0a&mpmxufcGJa&mpmucHEdkif&nftm; ydkaumif;onfudk prf;oyfrIrsm;rS 

awGU&ygu cGJa&mpgtwGuf w/c udkwdk;íoHk;Edkifonf/ qdkvdkonfrSmwlnDaom strength udk&&Sd 

&ef uGJjym;jcm;em;aom a&mpmrsm;twGuf uGJjym;jcm;em;aom w/c udkoHk;&ef vdktyfaumif; 

vdktyfygrnf/ 

t&G,ftpm;rsm; a&mpyfyg0ifyHk (gradation) ESifhywfoufí toHk;jyKrnfh a&mpm 

ao;ESifh a&mpmBuD; ta&mwpfpHkpDtwGuf toifhawmfqHk; (optimum) tcsdK;tpm;udk &SmazG 

azmfxkwfxm;&efvdktyfonf/þae&mütoifhawmfqHk;tcsdK;tpm;[kqdk&mwGifay;xm;aom 

w/c wpfckwGif uGefu&pf wpfukAxkxnf&&Sda&;twGuf a&yg0ifrI tenf;qHk;jzifh vkyf&udkif& 

aumif;onfh uGefu&pfudk &&Sdaponfh tcsdK;tpm;udk qdkvdkjcif; jzpfonf/  



                                  

 20

tcef; ( 4 ) 

ta&m\ tcsdK;tpm;yg0ifrIrsm;udk xdef;ausmif;jcif; 

CONTROL OF MIX PROPORTIONS 
           

rdrdvdkcsifaom *kPfowÅd&Sdonfh concrete wpfckudk&&Sd&ef bdvyfajr ? a& ? 

a&mpmao; ? a&mpmBuD;ESifh ta&m"gwkypönf; (admixture) wdkUudk tcsdK;tpm;rQwpGm 

a&mpyf&ef vdkonf/ vdkcsifaom *kPfowÅdrsm;rSm -  

(1) azsmfNyD;ptajctaewGif tvGeftuRHt&nfrusJbJ ae&mtESHU *kPfowÅd 

wlnDpGm&&Sdatmif avmif;Edkifonfh workability &Sdaom uGefu&pf 

jzpfapa&; ? 

(2) rmoGm;aomtcg vdktyfaom cHEdkif&nftm;&SdjyD; wm&SnfcHEkdifonfhuGefu&pf 

jzpfapa&;? 

(3) ypönf;ESifh tvkyform;ukefusp&dwf tenf;qHk;jzifh azmfjyyg *kPfowådrsm;udk 

&&Sda&; 

 wdkU jzpfMuygonf/ 

 
ta&m\ tcsdK;tpm;yg0ifrIrsm;udk owfrSwfyH kenf;vrf;rsm; 

METHODS OF SPECIFYING MIX PROPORTIONS 
 
 uGefu&pfta&m\ vdktyfcsufrsm;udk owfrSwfonfh enf;vrf;trsdK;rsdK;&Sdygonf/ 

4if;wdkUudk tMurf;tm;jzifh (4)rsdK;cGJjcm;Edkifygonf/ 

(1) tcsdK;tpm; yg0ifrIrsm; (proportions) ESifh vkdtyfonfh uGefu&pftaysmh 

trme,f (consistency range) udkowfrSwfjcif; 

 (vdktyfonfh consistency udk &&Sd&ef a&yg0ifrIudk t"duxm;ñSday;&rnf) 

(2) uGefu&pf\cHEdkif&nftm; (strength) ESifhvdktyfonf huGefu&pf taysmhtrm 

e,fudk owfrSwfjcif; 

 (w/c udk xdef;ay;&efvdkonf/ xdkYaMumifh vdktyfonfh consistency udk &&ef 

a&a&mbdvyfajrudkyg wNydKifwnf; twdk;tavsmhvkyfay;&efvdkonf/) 
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(3) tedrfhqHk;bdvyfajryg0ifrI (minimum cement content) odkYr[kwfowfrSwf 

bdvyfajryg0ifrI ESifh vdktyfonfh uGefu&pftaysmhtrme,fudk owfrSwfjcif; 

 (vdktyfonfh consistency udk&&Sd&ef a&yg0ifrIudk t"duxm; ñSday;&rnf) 

(4) tjrifhqHk; a&-bdvyfajrtcsdK;ESifhvdktyfonfh uGefu&pf\ taysmhtrm 

e,fudk owfrSwfjcif; 

 (vdktyfonfh consistency udk &&ef a&a&mbdvyfajrudkyg owfrSwfabmif 

twGif; wNydKifwnf; twdk; tavsmh  vkyfay;&efvdkonf/) 

 ponfwdkUjzpfygonf/ 

 

 'DZdkif;cHEdkif&nftm; wpfckudk owfrSwfay;aomtcgwGif 4if;onfuGefu&pf prf;oyfrI 

&v'frsm;xJrStedrfhqHk;wefbdk;udkqdkvdkjcif;r[kwfyg/ uGefu&pf\ta&mtcsdK;tpm; yg0ifrIudk 

&SmazG&mwGifprf;oyf&mrS&&SdonfhcHEdkif&nftm;&v'frsm;onf'DZdkif;cHEdkif&nftm;\atmufodkU 

owfrSwfta&twGufxufydkrusa&mufap&ef ta&m\ysrf;rQcHEdkif&nftm;wefbdk;udk vdktyf 

ovdk jr§ifhxm;ay;&ef vdktyfonf/ vufawGUqHk;jzwfEdkifonfh tajccHwpfckrSm prf;oyf&mrS 

&&Sdaom cHEdkif&nftm; &v'fpkpkaygif;\ 80% onf 'DZdkif;cHEdkif&nftm;\txufwGif 

&Sd&rnf[kowfrSwfjcif;jzpfonf/tcsdKUaomuGefu&pfrsm;twGuf 90% yifowfrSwfMuonf/ 

,ckacwfwGif pm&if;tif;ynmudk tajccHonfh enf;vrf;rsm; (statistical methods) udk 

toHk;jyKMuonf/4if;wGif prf;oyf&mrS &&SdonfhcHEdkif&nftm; &v'frsm;\ ysrf;rQwefbdk;onf 

'DZdkif;cHEdkif&nftm;xuf standard deviation ESifh probability tajccHpOf;pm;rIrS &&Sdonfh 

udef;aowefbdk;wpfckwdkY\ ajr§muf&udef;avmuf tenf;qHk;ydk&rnf[lí jzpfygonf/ Oyrm 

tm;jzifh ysrf;rQwefbdk;onf σ 34 . 1 +'
cf  jzpf&rnf[k owfrSwfjcif;rsdK; jzpfonf/ 4if;wGif 

'
cf  onf 'DZdkif;cHEdkif&nftm;jzpfNyD; σ onfwlnDaomypönf;rsm;ESifh tcsdK;tpm;udk toHk; 

jyKxm;onfh uGefu&pftwef;tpm;wpfcktwGuf&,lxm;aom tck (30)xuf renf;onfh 

cHEdkif&nftm;&v'frsm;udk rlwnfumwGufcsuf&,lxm;aom standard deviation jzpf&rnf[k 

owfrSwfxm;onf/ 1. 34 onf probability tajccHrS&aom udef;aowefbdk;wpfckjzpfonf/ 
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a&G;cs,fNyD;tcsdK;tpm;yg0ifrIrsm;udk xdef;ausmif;jcif; 

CONTROL OF PROPORTIONS SELECTED 
 

 uGefu&pftaysmhtrm (consistency) udkowfrSwf&mwGif uGefu&pfavmif;&mü 

awGUBuHK&rnfh vdktyfcsuftay:rlwnfí owfrSwf&onf/ yg0ifypönf;rsm; ? &moDOwkESifh 

vkyfief;cGif&Sd tjcm;tajctaersm;\a&SmifvTJír&Edkifonfh ajymif;vJrIrsm;aMumifh rnfrQyif 

wdwdusus BudK;pm;xdef;ausmif;xm;onf[k qdkapumrluGefu&pftaysmhtrmonf worwf 

wnf; tNrJ rwnf&SdEdkifyg/ rnfodkYqdkap a&mpm\ t&G,ftpm;rsm; a&mpyfyg0ifrI (grading) 

ESifh tpdk"gwfyg0ifrI (moisture content) ydkínDnmavav ñSd,l&efvdktyfcsuf enf;avav 

jzpfygrnf/ vufawGUwGifvkyfief;cGifodkY wwfEdkiforQ nDnmaom consistency &Sdonfh 

uGefu&pfudkykdYaqmifay;&rnfhwm0ef&Sdonfjzpf&mazsmfpufudkifol(mixer operator) taejzifh 

vdktyfonfh a&tenf;trsm;ñSd,lrI (adjustment) udk pHepfwusjyKvkyf ay;oifhonf/ 

 csdefwG,fxnfhaom a&mpm(txl;ojzifhoJ)\tpdk"gwfyg0ifrIudk tcsdefawmfawmfMum 

wpfcgpDjzpfap tpdk"gwftajymif;tvJ &Sdonf[k oHo,&Sdaomtcgwdkif;wGifjzpfap vkyf½dk; 

vkyfpOf vkyfief;wpf&yftaejzifh &SmazGoifhonf/ þ&v'fay: rlwnfNyD;rSom nDnmaom 

ta&mudk tNrJxdef;xm;Edkif&ef ñSd,lrIrsm;udk vdktyfovdk jyKvkyfEdkifrnf jzpfonf/ xdkuJhodkU 

a&mpm wpfrsdK;pD\ tpdk"gwftajymif;tvJtwGuf jzpfay:vmonfh tav;csdef tajymif; 

tvJudk xnfhoGif;pOf;pm;ay;rSom rlvowfrSwfxm;aom tcsdK;tpm;yg0ifrItwdkif; nDnm 

pGm xdef;xm;Edkifayvdrhfrnf/ 

 tyGxkxnf (loose volume) jzifh csdefwG,fxnfhjcif;udk wcgw&H owfrSwfwwfMu 

aomfvnf; 4if;rSmauseyfzG,faumif;aom enf;vrf;r[kwfojzifh a&SmifMuOfoifhygonf/ 

a&mpmao;\yGjcif; (bulking) onf a&yg0ifrIay:rlwnfí tajymif;tvJrsm;pGm jzpfEdkif 

onf/ 4if;*kPfowådaMumifhta&mxJodkYtrSefwu,f 0ifa&mufvmonfh a&mpmao;\ yrmP 

uGmjcm;oGm;Edkifygonf/ 
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tom;xkxnftm;jzifh tcsdK;tpm;yg0ifrIrsm;udk&SmazGjcif; 

PROPORTIONS BY SOLID VOLUME 
 

 ay;xm;onfh a&mpm\ NcHKiHkxkxnf (overall volume) xJwGif trSefwu,f 

yg0ifaeaomtom;xnf (solid material) \yrmPonfa&mpm\t&G,ftpm;rsm; a&mpyf 

yg0ifyHk (gradation) ESifh odyfonf;jcif;tqifh wdkUay:wGif rlwnfonf/ 

ay;xm;onfhtav;csdef&Sdonhfa&mpm odkUr[kwf bdvyfajrxJwGiftrSefwu,f yg0if 

aeaomtom;xn (solid material)\yrmPonf¤if;a&mpm(odkU)bdvyfajr\odyfonf;q 

(specific gravity) ay:wGif rlwnfonf/ tqdkyg raocsmra&&mrIrsm;udk y,fazsmuf&ef 

wcgw&HwGiftcsdK;tpm;yg0ifrIudktom;xkxnf(odkY) particle tm;vHk;\trSefwu,f&Sdaom 

xkxnftm;jzifh azmfjywwfonf/ tom;xkxnfudk absolute volume, apparent volume, 

particles volume, displacement volume [lívnf;ac:onf/ a&twGufqdkvQif NcHKiHk 

xkxnf (overall volume) onfyuwdxkxnf (absolute volume) ESifhtwlwlyifjzpfonf/ 

odkUaomf vufawGUwGif a&mpm odkYr[kwf bdvyfajrudk tom;xkxnf jzifh wdkuf½dkufcsdefwG,f 

xnfh&ef rjzpfEdkifojzifh rdrdvdkcsifaom tom;xkxnfudkwlnDaomtav;csdeftjzpf ajymif;vJ 

í csdefwG,fxnfhEdkifonf/ ajymif;jyefoabmtm;jzifh tav;csdef tcsdK;tpm;rsm;udk tom; 

xkxnf tjzpfajymif;vJNyD; txGufEIef; (yeild) udkvnf; wGufcsuf Edkifonf/  

ypönf; (material) wpfck\tom;xkxnf (solid volume) udk tav;csdefESifh odyf 

onf;qrS &Smvdkaomf  (a&mpmrsm;twGuf odyfonf;qonf saturated surface-dry 

conditon-SSD condition  udktajccHoifhonf) 

Solid volume (ft3) = 
4 . 62×(SSD)gravity  specific

(lb)weight                                  

 

Oyrm 112 lb tav;csdef&Sdaom bdvyfajrtdwf wpftdwfwGif yg0ifonfh tom;xkxnf 

(solid material)  rSm (bdvyfajr\ odyfonf;qudk 3. 12 [k,lqcJhvQif)                                                 

=  
4 . 62 12 . 3

 112

×
=  0. 575 ft3    jzpfonf/ 
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Percentage of solids   = 100

4 . 62

×
×s.g. SSD

(lb) ft overallper  weight SSD 3
                                                       

                                                  
Percentage of voids udkvdkcsifvQif 100 % rS percentage of solids udk EIwfvQif&onf/  

Percentage of voids = 100 – percentage of solids 

Oyrm 110 lb/ft3
 tav;csdef&Sdonfh dry-rodded aggregate wGifyg0ifaom percentage 

of solids rSm (SSD specific gravity of aggregate udk 2. 65 [k ,lqcJhvQif) 

=  
62.4 2.65

110

 ×
 ×  100 = 66. 6%  jzpfjyD;  percentage of voids rSm 100 – 66. 6 = 

33. 4% jzpfonf/ 

 

tcsdK;tpm;yg0ifrIudk wGufcsufjcif; 

COMPUTATIONS FOR PROPORTIONING 
 
a&mpmt&G,ftpm;rsm;a&mpyfyg0ifyH k (grading of aggregate) 

 yxrtqifhwGif a&mpmudk ZumcsNyD; &&SdonfhZumwiftav;csdefrsm;udk rSwfom; 

xm;um 4if;rSZumwpfckpDudk jzpfoGm;aom&mcdkifEIef; ?ZumwpfckpDwGif wifusefcJhonfh &mcdkif 

EIef; odkYr[kwf qufwdkufZumESpfckMum;wGif usa&mufonfh &mcdkifEIef; ponfhjzifh vdktyfovdk 

ajymif;vJwGufcsufEdkifonf/ 4if;aemuf a&mpmwrsdK;pD\ Fineness Modulus udk wGufcsuf 

Edkifonf/ (aemufydkif;wGif OyrmxJü wGufjyxm;onf) a&mpyfxm;aom a&mpmta&m 

(mixed aggregate) xJwGifyg0ifaom t&G,ftpm;rsm; a&mpyfyg0ifyHkonf owfrSwfcsu 

abmiftwGif; usa&mufrI &Sd-r&Sd odEdkif&ef atmufyguJhodkY Z,m;wpfckudk a&;qGJNyD; qufvuf 

wGufcsufEdkifonf/atmufyg tcsdK;tpm;twdkif; a&mpyfrnf qdkygpkdU/ 
40 % oJ 

20 % a&mpmBuD; A 

40 % a&mpmBuD; B 

a&mpyf vdkufjyD;vQif xGufay:vmaom aemufqHk; column &Sd mixed aggregate \ 

sieve size wpfrsdK;pDtwGuf yg0ifrIudk txufygtwdkif; &SmazGum standard graph ay:wGif 

wifvdkufjyD;MudKwifa&G;cs,fxm;aom (pH)*&yfESifhEdIif;,SOfíwae&m&mwGif 1%txuf  uGJvGJ 
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csuf&Sdaeygu'kwd,tBudrfprf;oyfwGufcsuf&ef yg0ifrItcsdK;udk vdktyfovdk tajymif;tvJ 

vkyfay;&rnf/ cGifhvTwfEdkifonfh abmiftwGif; a&mufonftxd prf;oyfwGufcsufrIrsm; udk 

jyKvkyfEdkifonf/ 

 
Table 2  Computation of percentage of each sieve size in mixed aggregate 

Sieve 
Size 
or 

No. 

Sieve analysis , % 
of each sieve size 

% of each sieve size in mixed 
aggregate 

Sand Coarse 
Agg. A 

Coarse 
Agg. B 

Sand Coarse 
Agg. A 

Coarse 
Agg. B 

Actual 
mixed 
agg. 

(1) (2) (3) (4) (5) (6) (7) (8) 
 
0-100 
100-50 
50-30 
30-16 
16-8 
8-4 
4-⅜" 

⅜"- ¾" 
¾"-1 ½" 
1 ½"-3" 

 
2 
10 
25 
22 
22 
18 
1 

 
 
 
 
 
 

10 
30 
55 
5 

 
 
 
 
 
 
 
 

15 
80 
5 

 
0.8 
4.0 
10.0 
8.8 
8.8 
7.2 
0.4 

 
 
 
 
 
 

2.0 
6.0 

11.0 
1.0 

 
 
 
 
 
 
 
 

6.0 
32.0 
2.0 

 
0.8 
4.0 
10.0 
8.8 
8.8 
9.2 
6.4 
17.0 
33.0 
2.0 

 

Total 100 100 100 40.0 20.0 40.0 100.0 

 

rSwfcsuf/ Sieve No. 4 xufBuD;vQif a&mpmBuD;[k a,bk,stm;jzifh owfrSwfEdkifonf/ 

 

tpyfwGifyg0ifaom ypönf;rsm;yrmP (batch quantities) 

,ciftcsdefu 94 lb &Sdaom U.S. bdvyfajr wpftdwfvQif oJ?ausmuf ponfh 

ypönf;rsm; rnfrQpDxnfh&rnfudk wGufí ¤if;rS xGufvmrnfh uGefu&pfxkxnfyrmPudk 

txGufEIef; (yield) [kac:onf/ xdkUaMumifh yield udk ASTM C138 u t"dyÜg,f 

owfrSwf&mwGif 94 aygif av;aom bdvyfajrwpftdwfudk azsmfpyfvQif xGufvmrnfh 
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uGefu&pf ukAay [kowfrSwfxm;ygonf/ rnfodkYqdkap wGufcsufrItm;vHk;udk tav;csdefay: 

tajccHí jyKvkyfygu ydkí vG,fulygonf/ 

 
Table 3  Computation of batch quantities (by weight) for 1-sack batch  
 (with aggregate moisture content correction)  

Property Cement Water Sand 
Coarse agg. 

Total 
A B 

(1) (2) (3) (4) (5) (6) (7) 

Proportions by weight (Aggregate SSD) 1.00 0.57 2.36 1.18 2.36  

Wt. in 1-sack batch, lb (Aggregate SSD) 94.0 53.6 222.0 111.0 222.0 702.6 

Total moisture in agg., % by wt. 
(determined by drying with heat) 

  4.0 1.0 0.0  

Absorption capacity of agg.,% by wt. 
(determined by test) 

 
 
 

 1.0 0.5 0.5  

Surface moisture in agg., % by wt.  
(total moisture minus absorbed moisture) 

  3.0 0.5 -0.5  

Surface moisture in agg., lb 
(% ×  wt. of agg. ÷  100) 

  6.7 0.5 -1.1 6.1 

Batch weight, lb 94.0 47.5 228.7 111.5 220.9 702.6 

 

 e.g: 6.7 

100

222.0  3.0

=
×

lb for surface moisture in sand.           

         222. 0 + 6. 7 = 228. 7 lb – batch weight of sand 
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 tpyfxJodkY xnfh&rnfh a&yrmPonf vdktyfaom pkpkaygif;yrmP (53. 6 aygif) rS 

a&mpm\ rsufESmjyifay:wGif uyfaeaom tom;wifa& ( 6. 1 aygif) udkEIwfjcif;ESifh 

nDrQonf (47. 5 aygif) / 

uGefu&pf 1yd3 wGifyg0ifaom bdvyfajrtav;csdefESifU w/c tm; owfrSwf 

ay;xm;rnfqdkvQif uGefu&pf 1yd3 
wGifyg0ifaom aggregate tav;csdef? ta&mxJwGif 

tav;csdeft& yg0ifrI tcsdK;tpm; ESifUuGefu&pf\ wpf,lepf tav;csdefwdkUtm; atmufyg 

twdkif; wGufcsuf&&SdEkdifygonf/ 

Assume 2% air void; s.g. of cement =3.12; s.g. of agg: =2.65; agg:              
A /agg: B =1:2 by wt.; specified cement content per cubic yard of concrete = 500 
lb/yd3; water-cement ratio = 0.57 
Cement = 500 lb/yd3 of conc. 
W/C    = 0. 57 
Weight of water      = 0. 57 ×  500 = 285 lb/yd3 of conc. 

Volume of water    =  4.567

62.4

285 =  ft3/yd3 of conc.  

Total solid vol. of aggregate /yd3 of conc. 

  = 27-4. 567 (water) – 
62.4 _ 3.12

500

( cement ) – 
100

27  2 ×
(air) 

  = 27 - 4. 567 - 2. 568 - 0. 54 =   19. 325  ft3/yd3 of conc. 
Wt. of water = 4. 567 ×   62. 4 = 285 lb/yd3 
Wt. of cement = 500 lb/yd3 (given) 
Wt. of aggregate = 19. 325  ×  2. 65  ×   62. 4  =  3196 lb/yd3 
Wt. of aggregate (A) = 0. 333  ×   3196  =  1064 lb/yd3 
Wt. of aggregate (B) = 0. 667  ×   3196  = 2132 lb/yd3  
 

     W      C   Agg.(A) Agg. (B) Air Total 
By solid vol. (ft3/yd3) 4. 567 2. 568 19. 325  0. 54 27 
By weight (lb/yd3) 285 500 1064 2132 0 3981 
Mix proportion by wt. 0. 57 1 2. 13 4. 26 0 

Unit weight of fresh concrete = 
27

3981

 = 147. 4 lb/ft3 
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txGufEIef; (yield) 

bdvyfajrwpftdwfudk azsmfpyfvQifxGufvmrnfh uGefu&pfxkxnf(ft3)udk txGufEIef; 

(yield) [k t"dyÜm,f owfrSwfNyD; ? tpyfwpfckrS xGufvmrnfh uGefu&pf xkxnfudk&Sm&ef 

atmufyg enf;vrf;ESpfrsdK; &Sdygonf/ 
enf;vrf; (1) tom;xkxnfenf;vrf; (solid volume method)  

 (2) wpf,lepftav;csdefenf;vrf; (unit weight method)  
 

tom;xkxnfenf;vrf; (yield by soild volume method) 

 tom;xkxnfenf;vrf;jzifh txGufEIef;udk ypönf;rsm; (SSD condition) \ 

tav;csdefESifh 4if;ypönf;rsm;\ odyfonf;qrsm;rS wGufcsufEdkifonf/ a&ESifhav tygt0if 

ypönf;rsm;tm;vHk;\ tom;xkxnftm;vHk;udk aygif;,lí wGufcsufenf;jzpfNyD; Oyrm 

wpfckjzifh &Sif;vif;azmfjyay;xm;ygonf/ 

ta&mtcsdK;tpm; (by weight) ESifh bdvyfajr ? a&mpmwdkY\ odyfonf;q rsm;udk 

ay;xm;onf/ txGufEIef;udk &SmazG&efjzpfonf/ 

  
Table 4  Computation of yield by solid volume method 
 

Property Cement Water Sand 
Coarse  agg: 

Total 
A B 

Mix proportion by wt. (agg. SSD) 1.00 0.57 2.36 
3.54 

(1:2) 
7.47 

Wt. in 1-sack batch, lb (agg. SSD) 94.0 53.6 222.0 111.0 222.0 702.6 

s.g. (assumed for cement and 

determined by test for agg. ) 
3.12 1.00 2.65 2.60 2.70 - 

Solid vol., ft3  = 
62.4  s.g.

weight
×

 0.48 0.86 1.34 0.68 1.31 4.67 

Mix proportion by solid volume 1.00 1.79 2.79 1.42 2.73 9.92 
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Yield = cu. ft. of concrete per sack of cement = 4. 67 cu. ft. 

Sack of cement per cu. yd. of concrete = 27^4. 67 = 5. 78 

If air void is 1%, vol. of air ≅  0. 01 ×  4. 67 = 0. 05 ft3/sack 

Then, yield = 4. 67 + 0. 05 = 4. 72 ft3/sack 

and sacks/yd3 = 27^4. 72 = 5. 72 

tu,fí ta&m"gwkypönf;rsm; toHk;jyKrnfqdkvQif uGefu&pfazsmfpyf&mwGif 

yg0ifaomtjcm;ypönf;rsm;uJUodkU ¤if;udkvnf;wGufcsufjyD; tcsdK;us yg0ifa&mpyf&rnf / 

 
wpf,lepftav;csdefenf;vrf; (yield by unit weight method – ASTM C 138) 
 þenf;vrf;wGif "gwfcGJcef;ü &SmazGí&aom uGefu&pf\ wpf,lepf tav;csdefudk 

tajccHxm;jcif; jzpfonf/avudk tvdktavsmuf xnfhoGif; pOf;pm;xm;NyD; jzpfonf/ 

uGefu&pf udk prf;oyftdk;xJwGifxnfhNyD; vkyfief;cGifwGif odyfonf;atmif jyKvkyfonfhenf;ESifh 

qifwlap&ef oH'kwfjzifhxdk;íjzpfap? wkefcgpufoHk;íjzpfap odyfonf;atmif jyKvkyf 

onf/4if;aemuf bdvyfajr wpftdwfrS xGufrnfh uGefu&pfxkxnf (ukAay) udk atmufyg 

twdkif; &SmazGonf/ 

3
3

lb/ft conc., of Unit wt.
lb/sack batch,sack   1 ain  materials of  wt.Total  /sack)(ft Yield −

=  











=× /sackft

lb
ft

sack
lb 3

3
 

No. of sacks / yd3 = 27 / yield  

 
Oyrm (example) 

bdvyfajrwpftdwfvQif a& 7 gal xnfUí unit weight 150 lb/ft3
 &SdjyD; mix proportion 

1: 2
2
1  : 3

2
1  (by weight) &Sdonfh uGefu&pf\ xkxnf 1 ukAudkuf twGuf xnfhazsmf&rnfU 

bdvyfajrtdwf ta&twGufudk &Smyg (wpf,lepftav;csdefudk prf;oyfrIrS &&Sdonf/) 
 The weight of materials in a 1-sack batch are: 
 Cement -------------------------------------   94 lb 
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 SSD sand (2 

2
1

 ×  94) ---------------------   235 lb 

 SSD coarse aggregate (3
2
1

 ×  94) ------  329 lb 

 Water (7 gal. at 8 lb/gal.) ------------                58 lb 

  Total                    716 lb  

 Yield = 
150

716

 = 4. 77 cu.ft. of concrete per sack of cement 

  Then, the cement content is 27/4. 77 = 5. 66 sacks/yd3 

  [ ft3/yd3 ×  sack/ft3 = sack/yd3 ] 
vkyfief;cGifwGif toHk;jyKEdkifonfh vG,fulatmifjyKvkyfxm;aom enf;vrf;wGif 

bdvyfajryg0ifrIESifhtxGufEIef;udk uGefu&pf\ wpf,lepftav;csdef (prf;oyfrIrsm;rS 

&SmazGonf) ESifh ypönf;rsm;\ tav;csdef (wdkif;wm,lonf) udk tajccHí wGuf,lonf/ 

For any size mixer batch,  

Yield per batch = 







×=

lb
ft

batch
lb

batch
ft

lb/ft concrete, of unit wt.Fresh 
lb batch,in  materials all ofwt.Total 33

3

 and cement content in lb/yd3 is 

= 
batch of weight Total

concrete oft unit weighbatch per cement  ofWeight ××27

  

   









×××=

lb
batch

ft
lb

batch
lb

yd
ft

yd
lb

33

3

3  

 = 
batch) / (ft Yield

batchper cement  ofWeight 
3

×27

 

ydkrdkwdusrSefuefaom uGefu&pf\ wpf,lepftav;csdefudk odvdkvQif tenf;qHk; 

oHk;cgysrf;rQudk ,loifhonf/tenf;qHk; 

2
1  ft3 &Sdprf;oyfcsifcGufudk oHk;Edkif&ef uGefu&pferlem 

,lonfUtcgwGifvnf; yrmP rsm;rsm;pm;pm; ,loifhonf/ uGefu&pf azsmfpyfaom azsmfpuf 

(mixer) rS (odkU) t&Hoifh uGefu&pf (ready-mixed-concrete) tm; o,faqmifvmaom 
AG  um;rS uGefu&pftm; oGefcspOfwGif ¤if;pkpkaygif;yrmPudk pdwfrSef;jzifU oHk;yHkyHkum 

wpfMudrfpDvQif tqdkygoHk;yHk yHkxm;onfhtyHk\tv,f (mid point) rS,lí prf;oyfoifhonf/  
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tcef;( 5 ) 

ypönf;rsm;tm; ppfaq;jcif;ESif h prf;oyfjcif; 

INSPECTION AND TESTING OF MATERIALS 
 

bdvyfajr 

CEMENT 
twkta,mifcJjcif; (false set) 

bdvyfajr a&ESifhxdawGUNyD; rdepftenf;i,ftwGif;wGif xHk;pHr[kwfapmpD;pGm cJoGm; 

jcif;udk twkta,mifcJjcif; (false set) [kac:onf/ uGefu&pfonf false set aMumifU 

tcsdefrwefrD (premature) cJjcif;jzpfygu uGefu&pfxJodkU a&xyfrxnfUyJ azsmfpuf twGif; 

jyefxnfUíarTjyD;aysmhaysmif;aom (plastic) taetxm;wpfckudk jyefvnf&&Sdatmif jyKvkyf 

Edkifonf/ þodkU jyKvkyfygu ¤if;uGefu&pfonf vkyf&udkif& jyefaumif;vmjyD; rlv cHEdkif&nf 

tm;udkvnf; rxdcdkufapyg/ omref uGefu&pfuJhodkYyif avmif;Edkifonf/ bdvyfajr wGif false 

set jzpfEdkif rjzpfEdkifudk lab. test jzifUaocsmatmif prf;oyfí&Edkifonf/ False set jzpfay: 

jcif; &Sd r&Sd qdkonfudk atmufyg enf;vrf;(2)vrf;jzifU prf;oyf &SmazGEdkifonf/ 

(1) ASTM C 359 Mortar Method  

(2)  ASTM C 451 Paste Method  

odkU&mwGif uGefu&pf jrefqefpGmcJjcif; (fast setting) ESifh ttd (slump) tvGeftuRH 

avsmhenf;oGm;jcif;rsm;onf false set wpfckwnf;aMumifUr[kwfbJ azsmfNyD;p uGefu&pf 

(fresh concrete) \tylcsdef rsm;vGef;aevQifvnf;jzpfEdkifygonf/ wcgw&HuGefu&pfwGif 

yg0ifaom yHkrSefxuf a&pkyf,lrI aumif;onfh a&mpmrsm; (absorptive aggregates) 
aMumifUaomfvnf;aumif;?atmufcHajrom;(subgrade) ua&pkyf,lvQif aomfvnf;aumif;? 

aexdk;rIESifU avwdkufrI wdkUaMumifhaomfvnf;aumif; tajctaeudk ydkrdkqdk;0g;apygonf/ 

 

odkavSmifjcif;ESifhudkifwG,fjcif; (storage & handling) 
bdvyfajr odkavSmifaomuefrsm;udk &moDOwk'PfumuG,fEdkif&ef &moD'PfcHatmif 

(weather–proof) jyKvkyfpDrHxm;&rnf/ bdvyfajrrsm;udk tdwfjzifUodkavSmif&mü bdvyf 
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ajrtdwfrsm;udk zHk;tkyfumuG,fxm;jyD; ajrMuD;ESifU wdkuf&dkufrxdawGUapbJ odkavSmif&rnf/ 

odkavSmifxm;aombdvyfajrudkroHk;bJ tMumBuD;usefraeap&eftwGuf rMumcP vJvS,fí 

toHk;jyKay;&rnf/ avxJwGiftpdk"gwf(mositure)rsm; yg0ifaeaomaMumifUbdvyfajrtdwf 

rsm; avESifUwdkuf&dkuf rxdawGUap&ef tkyfrdk;xm;&rnf/ avxJwGifyg0ifaom tpdk"gwf 

(moisture) aMumifU bdvyfajr wpfpdwfwpfa'o"gwfjyKjcif; (partial hydration) jzpfjyD; 

tpdkiftcJwHk; (lump) rsm;jzpfvmEdkifonf/ þuJodkUjzpfvmygu tpdkiftcJwHk;rsm; rmaMumrI 

&Sd-r&Sdudk vufrESifh vufacsmif;rsm;Mum;wGif xm;um zdNyD; acszsufMunfUEdkifonf/ 

acszsufí aMuoGm;vQif(odkU) rmcJaeaom twHk;rsm;ukd Zumpdwfjzifhcsí xkwfy,fypfjyD; 

usefbdvyfajr tajctae aumif;ao;ygu 4if;udk toHk;jyK&ef cGifhjyKEdkfifonf/ 

 

csdefwG,fpyfjcif; (batching) 

 wpfcsufwpfcsufpDwGif bdvyfajrtdwfrsm;\ tav;csdefnDnmrI &Sd-r&Sd ESifhysrf;rQ 

tav;csdef rSefuefrI&Sd-r&Sdudk ppfaq;Edkif&ef wpftdwfcsif;\tav;csdefudk csdefwG,foifhonf/ 

ASTM pHowfrSwfcsufrsm;t& wpftdwfcsif;pD\ tav;csdefonf pHcsdeftav;csdef jzpfaom 

tom;wif 94 aygif \ atmuf 5% xd usa&mufcGifhjyKonf/ odkUaomf BuHK&m a&G;xm;aom 

tdwf 50 \ ysrf;rQtav;csdefonf 94 aygif atmufrus&yg/ 

rsm;rsm;pm;pm;avSmifxm;aom bdvyfajr (bulk cement) rsm;udk tav;csdef 

jzifhomcsdefwG,foifhNyD;trSm;t,Gif;jzpfcGifU (tolerance) rSm 1% omjzpfygonf/ tav;csdef 

jzifh csdefwG,fjcif;jzifh xkxnfjzifhcsdefwG,fjcif;aMumifh jzpfwwfaomuGm[rIrsm;udk tawmfyif 

a&Smif&Sm;Edkifonf/ csdefwG,fonfUud&d,mrsm; rSefrrSefudk vkyfief;ppfu rMumcPppfaq;oifh 

onf/ tav;rygbJ okntaetxm; ñSdjcif; (zero-setting) udkjyKvkyfoifhonf/ prf;oyf 

tav;wHk; (test weight) rsm;oHk;ívnf; csdefcGifuwåm;rsm; rSef-rrSefudk vdktyfonfhtcg 

ppfaq;oifhonf/ 

a&mpmrsm; 

AGGREGATES 
 

 a,bk,sqdk&vQif a&mpmrsm;onf oefU&Sif;&ef? rm&ef ESifh wm&SnfcH&ef vdktyfonf/ 

4if;jyif t&G,ftpm;rsm;udkowfrSwfabmiftwGif;0ifatmif a&mpyfxm;&efESifh a&G;cs,fxm; 
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onfht&G,ftpm;rsm; a&mpyfyg0ifyHk (gradation) udk wnDwnmwnf; xdef;odrf;xm;&ef 

vnf; vdktyfygonf/ trsdK;rsdK;aom aumif;usdK;ray;onfh 0w¬Kypönf;rsm;udk &mcdkifEIef; 

tenf;i,f xuf ydkrygap&ef [efUwm;oifhonf/ 

 

erlemaumuf,ljcif; ( sampling ) 

erlemrsm;udk ywfvnfa&GU&Sm;cg;ywfjym;rsm; (conveyor belts), avSmifuefrsm; 

(bins), um;rsm;? avSrsm; ? tyHkrsm; (stockpiles) rS ,lEdkifonf/ trsm;qHk; udk,fpm;jyKaom 

erlemudk&&Sd&ef taumif;qHk;enf;rSm conveyor belt rSaumuf,ljcif; jzpfonf/ oJerlem 

twGufqdkvQif a&GUvsm;aeaom conveyor belt ay:rSvufudkifcGuf (scoop) jzifUcyfíyHk; 

wpfyHk;xJwGiftjynfhpkaqmif;jyD;¤if;rS prf;oyferlem (test sample) udk &,l&rnf/ prf;oyf 

&eftwGuf erlem,laomtcgwGif av;ydkif;ydkif;í &Smonfh enf;vrf; (quartering method) 
jzifh &,lEdkifonf/ a&mpmBuD;twGuf erlemudk conveyor belt rS,lygu 4if;udk &yfwefUí,lrS 

om oifhawmfaom erlemudk&Edkifonf/ vufawGUrjzpfEdkifyguavsm (chute) (odkU) avSmifuef 

*dwf0 (bin gate) rS,lEdkifonf/ ukAxkxnf awmfawmfrsm;rsm;,lNyD; 4if;rSav;ydkif;ydkif;onfh 

enf;vrf;jzifherlemudk &&SdEdkifygonf/ oJrsm;prf;oyf&eftwGuf erlem,lvQif pdkaeaom tae 

txm;&SdoJudk,líprf;oyfoifhonf/ tb,faMumifhqdkaomfajcmufaoGUaeaomoJonft&G,f 

tpm;tvdkufuGJoGm;jcif; (segregation) jzpfwwfaomaMumifhjzpfonf/ oJyHkrS prf;oyferlem 

oJudk,l&mwGifvnf; tay:,H rsufESmjyifem;rS r,lbJ erlem,l>yef(sampling tube) udkdtoHk; 

jyKí ae&mrsm;pGmrS ,ljcif;uydkí oihfawmf ygonf/ oJwGifyg0ifaom tpdk"gwfyg0ifrI 
(moisture content) ukdprf;oyfrnfqdkvQif pdkpGwfaeaomoJxJ&Sd tpdk"gwfonf em&D 

tenf;i,f Mumaomtcg atmufajcbufwGif pkoGm;wwfonf qdkonfhtcsufudk xnfhoGif; 

pOf;pm; oifhonf/ 
ESpfrsdK; (odkU) ESpfrsdK;xufydkaom oJrsm; (odkU) a&mpmBuD;rsm;udk oD;jcm;pDcsdefwG,f 

NyD;rS a&mpyf&ef&Sdygu tqdkygoJ (odkU) a&mpmBuD;rsm;udk oD;jcm;pDerlem,lí prf;oyfjyD; 

&&Sdaom&v'frsm;udk tajccHum wGufcsuf,ljcif;tm;jzifh rdrda&mpyfvdkonfh ta&mwGif 

yg0ifrnfh tcsdK;tpm;rsm;udk &&SdEdkifonf/ rdrd&&Sdvdkonfh t&G,ftpm;rsm; a&mpyfyg0ifyHkudk 

&onftxd tcsdK;tpm;udk vdktyfovdk ñSd,loGm;&rnfjzpfygonf/ erlemt&G,ftpm;onf 
prf;oyfrItrsdK;tpm; ESifh ta&twGufay:wGif rlwnfonf/ a,bk,stm;jzifh oJerlemonf 
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aygif 20 xufrenf;apoifhyg/ xdkUtwl tBuD;qHk;t&G,ftpm; (max. size) 1— vufr &Sd 

a&mpmBuD; erlemonfvnf; aygif 50 xufrenf;oifhyg/ 

Quartering Method ac:av;ydkif;ydkif;onfh enf;vrf;wGif a&mpmudkoefU&Sif; nDnm 

aomrsufESmjyifwpfckay:wGif wifí aocsmESHUpyfatmif a&mpyfyg/ ¤if;aemuf tv,fwGif 

uawmhyHko@mef pkyHkyg/ jyD;vQif ¤if;tyHkudkjym;jym;jzefUí oHvuf (odkY) a*:jym;jzifh av;ydkif; 

ydkif;vdkufyg/ NyD;vQif rsufESmcsif;qdkif tydkif;ESpfydkif;udk y,fvdkufyg/ usefESpfydkif;udk wzef 

jyefvnfa&mpyfNyD; erlemt&G,ftpm;udk ydkíao;apvdkygu txuf az:jyyg enf;vrf; 

twdkif; qufvufaqmif&Gufyg/ Quartering wpfBudrfNyD;wdkif; erlem\ t&G,ftpm;onf 

wpf0ufcefY ao;i,foGm;ygrnf/ 

xnfhp&m (container) ay:wGif erlemrsm;udk trsdK;trnf cGJjcm;azmfjy oifhonf/ 

aeUpGJ ? a&mpmtrsdK;tpm; ? erlemu udk,fpm;jyKaom rlva&mpm\ yrmP ? erlem,laom 

ae&mESifhtjcm;tajctaersm; ? prf;oyf&jcif; taMumif;&if; ESifh prf;oyfrI trsdK;trnf 

ponfh owif;tcsufrsm;udkyg ay;oifhonf/ 

 

t"duprf;oyfrIrsm; (principal tests) 

 t"dutm;jzifh uGefu&pfprf;oyfjcif;ESifh ywfoufaeonfh taxGaxGa&mpmprf;oyf 

enf; (3)rsdK;&Sdygonf/ 

(1) ueOD;tqifh"gwfcGJcef;prf;oyfrIrsm;jzifha&mpmudk oifhawmfrI&Sd-r&Sd prf;oyf 

NyD; vufcHoifh-roifh qHk;jzwf&efjzpfonf (initial laboratory acceptance tests)/ 

t&G,ftpm;rsm;a&mpyfyg0ifyHk ? oefU&Sif;rI (EHk; ? owå0gtnpftaMu; ? opfaqG; 

ponfwdkU yg0ifrI twdkif;twm)? cHEdkif&nftm;? wm&SnfcHEdkifrI? tcsdKUudpörsm;wGif 

yGwfwdkufrIcHEdkif&nf ? jyify 0w¬Kypönf;rsm; ESifh yg0ifzGJUpnf;yHk ponfwdkY yg0ifonf/ 

(2) oabmwlvufcHNyD; erlemrsm;udk 'kwd,tqifh "gwfcGJcef;prf;oyfrIrsm; 

jyKvkyfjcif;jzpfonf (secondary laboratory tests)/ þ"gwfcGJcef; prf;oyfrIrsm; 

onf a&mpm erlemrsm;\ ½kyfydkif;qdkif&m*kPfowådrsm; (physical properties) udk 

prf;oyfjcif; jzpfonf/ 4if;wGif a&pkyf,ljcif; (absorption)? odyfonf;q (specific 
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gravity)? wpf,lepftav;csdef (unit weight)? avckdaygufrsm; yrmP (voids) ESifh 

yGjcif; (bulking) wdkUyg0ifonf/ 
(3) 'kwd,tqifh vufcH&efESifh xdef;csKyf&ef twGuf vkyfief;cGif prf;oyfrIrsm; 

jyKvkyfjcif;jzpfonf (field tests for secondary acceptance and control) / 

4if;wGif a&mpm\ t&G,ftpm; a&mpyfyg0ifyHk (gradation) ? oefU&Sif;rI ? tpdk"gwf 

yg0ifrI ESifh wpf,lepf tav;csdef ponfwdkU yg0ifonf/  

 

t&G,ftpm;rsm;a&mpyfyg0ifyH kudkprf;oyfjcif; (test for grading)  

a&mpmwpfckcsif;tm; ZumcscGJjcrf;jcif; (sieve analysis) NyD;aemuf t&G,ftpm; 

rsm;udk tcsdK;tpm;wpfckjzifh aygif;pyfvdkufaomtcg rdrdvdkcsifonfh t&G,ftpm;rsm;a&mpyf 

yg0ifyHkESifh teD;pyfqHk; &&Sdap&efjzpfonf/ pHowfrSwfxm;aom prf;oyfyHkenf;pOf ( standard 

test procedure ) udk ASTM C 136 wGif azmfjyxm;onf/ 

Zumcs cGJjcrf;pdwfjzm&eftwGuf oJerlem,l&mwGif ¤if;oJerlemonf ajcmufaoGUNyD; 

taewGif tav;csdef 1 aygifcefU &Sdoifhonf/ a&mpmBuD;erlem,l&mwGifvnf; a&mpm\ 

tBuD;qHk; t&G,ftpm;(vufr)\ tqESpfq,fcefU&Sdaom tav;csdef(aygif)udkprf;oyfoifh 

onf/Oyrmtm;jzifha&mpm\tBuD;qHk;t&G,ftpm;onf — vufrjzpfcJhvQif — × 20 = 10 

aygif cefU,l&rnf/ Zumcs cGJjcrf;&mwGif a&mpmBuD;rsm;onf ajcmufaoGU ae&efrvdktyfyg ? 

a&mpm\ tBuD;qHk;t&G,ftpm; 

2
1

 vufrxuf ri,fcJhvQif tpdk"gwf tenf;i,fyg0ifaomf 

vnf; &v'fudkrxdcdkufapEkdkifyg/ Zumcs&mwGif pHowfrSwfxm;onfhZumwGJudkoHk;oifhygonf/ 

a&mpmrsm;ZumcsaomtcgwGifvnf; Zumtm;txufatmufa&m ab;wdkufyg aygif;pyfí 

vIyfcgay;&ef vdktyfonf/ 

Fineness Modulus (FM) onf tñTef;udef;*Pef; wpfckjzpfonf/ ¤if;onf 

ay;xm;aom a&mpmwpfck\ ysrf;rQ t&G,ftpm;ESifh tMurf;tm;jzihf tcsdK;usonf[k 

qdkEdkifonf/ FM wefbdk;BuD; avav a&mpm \ t&G,ftpm; MuD;avav [kqdkEdkifonf/ 

FM udkwGufcsuf&mwGif tar&duefpHcsdef owfrSwfxm;onhf ZumtoD;oD;jzifh ay; 

xm;aoma&mpmudk Zumcsí &vmaomtajzrSZumt&G,ftpm;wpfckcsif;twGuf 4if;xuf 
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ydkMuD;aom pkpkaygif;&mcdkifEIef; (cumulative percentages coarser) rsm;tm;vHk;udkaygif; 

jyD; 100 jzifh pm;jcif;jzifh wGuf,l&&SdEdkifonf/ 

 

Table 5  Typical computations of fineness modulus 

Sr. Sieve (US) 
Percentage Coarser 

Sand Coarse Agg. 
* Mixture, 40% Sand and 

60% Coarse Agg. 
1 3 in. - 0 0 

2 1
2
1  in. - 3 2 

3 4
3  in. - 49 29 

4 8
3  in. 0 77 46 

5 # 4 (
16
3 in.) 4 96 59 

6 # 8 (
32
3 in.) 15 100 66 

7 # 16 (
64
3 in.) 37 100 75 

8 # 30 (
128

3 in.) 62 100 85 

9 # 50 (
256

3 in.) 85 100 94 

10 # 100 (
512

3 in.) 98 100 99 

Total 301 725 555 
Fineness Modulus 3.01 7.25 55.55 

* 0. 40 ×  % of sand plus 0. 60 ×  % of coarse aggregate  

 

pHZumeHygwfESifh t&G,ftpm;rsm;rSm 3 vufr ? 1

2
1

 vufr ? 

4

3
 vufr ? 

8

3
 vufr ? 

No.4 , No.8 , No.16 , No.30 , No. 50 ESifh No.100 wdkUjzpfMuonf/ FM onf 
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a&mpmwpfck\ grading udk rñTefjyEdkifaomfvnf; a&mpm wpfckESifhwpfck tMuD;tao;udk 

NcHKiHkEIdif;,SOf&mü toHk;0ifonf/ 

tcsdKU pHowfrSwfcsufrsm;t& vmydkUaomypönf;rS erlem,l prf;oyfppfaq;í 

&&Sdaom FM wefbdk;onf yxr tMudrf udk,fpm;jyKprf;oyf vufcH,lxm;onfh FM 
wefbdk;ESifh ,SOfvQif 0. 2 xuf tydktvdkr&Sdap&yg/  

a&mpmtyHkrsm;ESifh odkavSmifuefrsm; twGif;wGif&Sdaom txl;ojzifh a&mpmBuD;rsm; 

onf odompGmajymif;vJEdkifonfudk todtrSwfjyK&rnf/ xdkaMumifhwpfMudrfwnf;jyKvkyf aom 

rnfonfhprf;oyfrIrqdkta&;ygrIwGiftuefUtowf&Sdonf/ odkUjzpf&m topfprf;oyf&mrS& 

aom tajzwdkif;udk¤if;rwdkifrDuyfí prf;oyfonfhtajz tenf;qHk;ESpfckESifhaygif;í 3 ck\ 

yQrf;rQudk,lNyD;rS tqHk;tjzwf wpfckudkcsoifhonf/ a,bk,stm;jzifh tv,ftvwfwef; 

t&G,f&Sdonfh vkyfief;cGifwpfckwGifZumcscGJjcrf;jcif; (sieve analysis) udkwpfaeUvQif 

wpfMudrf? ESpfMudrf vkyfavhvkyfx&Sdonf/ odkUr[kwf grading tajymif;tvJ&Sdonf[k 

,lq&onfh tcgwdkif; vkyf&onf/ 

 

Ek H;yg0ifrIudk prf;oyf&SmazGjcif; (test for silt) 

a&mpmtrsm;pkwGif wG,fuyfaeaom tvGeftuRHao;EIyfonfh ypönf; (&THU ? EHk; ? zHk) 

rsm;aMumifh a&mpyf&rnfha&yrmPydkrsm;vmonf/ ¤if;wdkUonfuGefu&pf\ rsufESmjyifay:odkY 

wufvmjyD; ajcmufaoGUvmpOfwGif usHKUaomaMumifh rsufESmjyiftufuGJaMumif;rsm;udk jzpf 

ay:aponf/ xdkUtjyif ¤if;onf a&mpmESifhbdvyfajr tESpf (paste) wdkUMum;wGif &Sdaeonfh 

wG,fuyfrI (bond) udk aESmifh,SufEdkifonf/ pHowfrSwfcsufrsm; (specifications) u ypönf; 

rsm;wGif wG,fuyfaeonfhEHk;\ yg0ifEdkifrIudk &mcdkifEIef; tenf;i,fxdom uefUowfay; 

Muonf/ # 200 Zumxuf ao;Ekwfonfh trIefrsm;udk teD;pyfqHk;EHk;yg0ifrI tjzpf rSwf,l 

Muonf/ ASTM C 117 \prf;oyfcsuft& #16 ZumESifh # 200 ZumESpfcsyftm; xyf 

xm;jyD;tay:wGifajcmufaoGUNyD; tav;csdef csdefwG,f rSwfom; xm;onfhh a&mpm erlemudk 

xnfh&rnf/ ¤if;aemuf tqdkyg a&mpmerlemtm; a&jzifhaq;csNyD; oefUpifypf&rnf/ xdktcg 

yg0ifaomEHk;rsm;onfZumudkjzwfí atmufodkUusvmrnf/ jyD;vQif tqdkygoefUpifa&aq;cs 
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jyD; a&mpmrsm;udk tajcmufcHí jyefvnfcsdefwG,fum rlvcsdefxm;cJhaom a&mpm tav;csdef 

ESifhEdIif;,SOfí EHk;&mcdkifEIef;udk wGufcsuf az:jyEdkifonf/ 

oJwGifyg0ifaom EHk;rsm;\teD;pyfqHk; yg0ifrIyrmPudkf od&SdEdkif&eftenfxdkif prf;oyf 

enf; (sedimentation  test) udk vkyfief;cGifwGif rMumcPprf;oyf toHk;jyKMuonf/ 

¤if;prf;oyfenf;t& xGif;azgufíjrifEdkifjyD; tpdwfrsm;pdwfxm;onfh 32 atmifp 

qefUaom oefU&Sif;onfh zefcGuf(odkU) ykvif; twGif;odkU prf;oyfrnfhoJtm; wpf0ufcefU xnfh 

&rnf/ jyD;vQifoefUpifaoma&udk ¤if;cGuftwGif;odkU xnfh&rnf/ a&rsufESmjyifonf a&jrKyf 

aeaomoJ\ ESpfqcefUa&mufonfhtxd a&udkxnfhay;&rnf/ ¤if;aemuf cGuftm; jyif;pGm 

vIyfay;&rnf/ 4if;aemuf oJwGifyg0ifaom EHk;rsm;tenfxdkifap&ef wpfem&DcefU jidrfoufpGm 

xm;ay;&rnf/ wpfem&Djynfhaomtcg oJrsufESmjyiftay:&Sd EHk;\yg0ifrIudk wdkif;xGm&rnf/  

oJwGifyg0ifaom EHk;yrmPonf cGifhjyKyrmPxufrsm;ygu ydkjyD;wdusaom enf;pepf 

jzifh EkH;yg0ifrIudk &SmazGoifhonf/ tMurf;tm;jzifh oJwGifyg0ifaom EkH;yrmPonf xkxnf 

tm;jzifh 2 % &SdvQif tav;csdeftm;jzifh 1% cefU &Sdonf[k rSwf,lEdkifonf/ 

oJwGifyg0ifonfh EHk;yrmPprf;oyfcsufudk yHkrSefvkyf½dk;vkyfpOf wpfcktaejzifh wpfaeU 

vQif wpfMudrfEIef; prf;oyfoifhonf/ 

 

oJ\atmf*Jepf tnpftaMu; yg0ifrIudk prf;oyf&SmazGjcif;  

(test for organic impurities in sand) 

 oJwGifygaom atmf*JepftnpftaMu;tenf;i,fonfyif uGefu&pf\ rmaMumjcif; 

jzpfpOfudk aESmifhaES; ( odkU ) [efUwm;EdkifNyD; uGefu&pf\ cHEdkif&nftm; udkrsm;pGm xdcdkuf 

apEdkifygonf/oJwGifygaomatmf*Jepf tnpftaMu;onf rsm;aomtm;jzifh opfyif?opf&Guf 

rsm; aqG;ajrUjcif;aMumifh jzpfay:vmaom tnpftaMu;rsm;jzpfonf/ 4if;yg0ifrI &Sd-r&Sd 

ESifh ¤if;yg0iffrIyrmPtm; cefUrSef;ajc &SmazG&ef ASTM u prf;oyfenf;wpfck jzpfonfh 

colorimetric test udk az:jyxm;onf/ ¤if;enf;vrf;tm; ASTM C 40 wGif tao;pdwf 

awGU&Sd Edkifygonf/ 
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tpdk"gwfyg0ifrSKESif h a&pkyf,lrSKudk prf;oyf&SmazGjcif;rsm;  

(tests for moisture and absorption) 

a&mpm\ tpkd"gwfyg0ifrIESifh a&pkyf,lrIudk atmufygudpörsm;twGuf prf;oyf&SmazG&onf/ 

(1) uGefu&pfazsmfpyfrIwpfckwGifausmufupkyf,lvkdufaoma&yrmPudk&SmazG&ef 

(odkU)ausmufrS a&rnfrQ uGefu&pfxJ ygoGm;onfudk &SmazG&ef ? oJwGifyg0if 

aomtpdk"gwfyg0ifrSK 1% uGmcJhvQif ¤if;udkjyefrñd§,lyguuGefu&pf\ ttd 

(slump) onf 1— vufrxd usEdkifonf/ uGefu&pf\ cHEdkif&nftm; 

(strength) udkvnf; 300 psi xd xdcdkufEdkifonf/  

(2) a&mpmudk tav;csdeftm;jzifh csdefwG,fa&mpyf&aom udpörsm;wGif tpyf 

(batch)xJwGifcsdefwG,fxnhf&rnfh equivalent dry ( odkU )SSD tajctae 

a&mpm\tav;csdefrsm;udk &&Sdap&ef a&mpm\ tav;csdefrsm;udk tpdk"gwf 

yg0ifrIESifh a&pkyf,lrIrsm; twGuf twdk;tavsmhvkyfñd§ay;&ef vdktyfonf/ 

 a&mpmrsm;wGif tpdk"gwfyg0ifrIESifh ywfoufí atmufaz:jyyg tajctae rsm;xJrS 

wpfrsdK;rsdK;ESifh tusHK;0ifrnfjzpfygonf/ 

(u) Oven xJwGif xnhfítajcmufcHonfh tajctae ( oven-dry ) ? 

a&tjynfht0 pkyf,lEdkif aom taetxm;/ 

(c) avjzifh tajcmufcHonfhtajctae ( air-dry ) ? rsufESmjyif 

ajcmufaoGUí twGif;ydkif;wGifa&toifhtwifh&Sdaeonf/ tawmftoifh 

a&pkyf,lEdkifaom taetxm;/ 

(*) rsufESmjyifajcmufaoGUí twGif;ydkif;wGif tpdk"gwfjzifh jynfh0aeaom 

tajctae ( SSD ) ? a&pkyf,lrSKvnf;r&Sd ydkaeaom a&vnf;r&Sdaom 

taetxm;/ 

(C) rsufESmjyif wGif a&ydk&Sdaeaom tajctae (damp or wet) / 
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Fig. 7  Range of moisture content in aggregates 

 

 wGufcsufrIrsm;udk jyKvkyf&mwGif SSD udk tajccHí wGufoifhonf/ vufawGU 

aqmufvkyfa&; (construction) jyKvkyf&mürla&mpmrsm;tm; þtajctaewGif awGU&Sd&ef 

rvG,fulay/ odkUaomf wGufcsuf jcif;jzifh vG,fulpGmajymif;vJ,lEdkifonf/ pdkpGwfaom a&mpm 

( odkU ) ajcmufaoGUaom a&mpmrsm;rS&onfh tav;csdefrsm;udkwlnDonfh SSD tajctae 

a&mpm tav;csdefodkU ajymif;vJEdkifonf/ pkpkaygif; tpdk"gwfyg0ifrSK ( total moisture 

content ) ESifh a&pkyf,lEdkifpGrf; (  absorption capacity )wdkUudk od&efomvdktyfonf/  

Surface or free moisture = Total moisture – Absorption capacity  

prf;oyfcef;xJwGif tpdk"gwfyg0ifrI ESifh a&pkyf,lEdkifpGrf;wdkUudk &SmazGEdkifonfh prf;oyfrI 

rsm;pGm&Sdygonf (ASTM C 127 ? C 128 ESifh C 70) /  

 prf;oyfcef;wGif 0. 1% txd rSefuefaom tajzudk&&SdEdkifonfh wdusaom wdkif;wmrI 

rsdK;jyKvkyfoifhonf/ &mcdkifEIef;rsm;ay;aomtcgwGif oven dry ESifh air dry tajctaexuf 

SSD tajctaeudk tajccHNyD; ay;oifhygonf/ vkyfief;cGifwGif oJxJü yg0ifaom tpdk"gwf 

tm; &SmazGaomtcg wdusrItwGuf tEkpdwfjcif;xuf jrefjrefqefqef tajz&jcif;u ydkí 

ta&;BuD;onf/tpdk"gwfyg0ifrI tajymif;tvJESifhywfoufonfh owif;tcsuf tvuf 

rsm;udk tcsdefrD r&&Sdojzifh vdktyfonfh tavsmhtwif;ñd§rI rvkyfvdkuf&ygu &nf&G,fcsuf 

atmifjrifrnf r[kwfay/ oJwGif yg0ifaom tpkd"gwfudk jyoonfh vQyfppfwdkif;xGma&; 

ypönf;rsm;&Sdygonf/ ¤if;ypönf;rsm;udk oHk;jcif;tm;jzifh oJxJüyg0ifaom awmfawmfwefwef 
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rsm;onfh tpdk"gwf tajymif;tvJudk csufcsif; od&SdEdkifygonf/ odkUaomf prf;oyfcef;wGif 

jyKvkyfaom wdkif;wmrIavmuf rwdusEdkifay/ 

a&pkyf,lrI (absorption) - a&mpm\a&pkyf,lEdkifpGrf; (absorption capacity) onf omref 

a&mpmrsm;wGif a&mpmtav;csdef\ 1% odkUr[kwf  4if;xufenf;onf/ wnfaqmufa&; 

vkyfief;i,frsm;wGif a&mpmrsm;rS a&pkyf,lrIwefbdk;tm; cefUrSef;,lwwfMuonf/ odkUaomf 

taotcsm t&nftaoG;xdef;ausmif;&rnf qdkygu a&pkyf,lrIudk rSefuefpGm &SmazG&rnf/ 

 a&mpmBuD;rsm;\tpkd"gwftm; ASTM C 127 udkrSDjirf;NyD; &SmazGEdkifonf/ wdkuf½dkuf 

&SmazGonfh enf;vrf;udkvnf; oHk;Edkifonf/ 4if;wGifpdkpGwfonfh a&mpmerlemtm; ,lí SSD 

tajctaeodkUajymif;yg/ ¤if;a&mpmtm; tav;csdefcsdefNyD; rSwfom;yg/ SSD tajc 

tae&Sdaom a&mpmtm;tyljzifh ajcmufaoGUaom taetxm;txd ajymif;vJyg/ ajymif;vJ 

NyD;aoma&mpmtm;xyfí tav;csdefcsdefyg/ ajcmufaoGUaoma&mpmtm; csdefwG,f tNyD;wGif 

awGU&Sd&onfh qHk;½IH;oGm;aoma&yrmPonfa&mpmupkyf,lEdkifaom a&yrmPyifjzpfonf/ 

SSD tajctaeudk&&Sd&ef pdkpGwfaom a&mpmrsm;tm; a&pkyf,lEdkifaomt0wfjzifh okwf,l 

jcif;jzifh &&SdEdkifonf/ odkUr[kwf pdkpGwfaoma&mpmtm;rJnpfaomta&miftaoG;rS azsmhonfh 

ta&miftaoG;a&mufonfhwdkifatmifavjzifhtajcmufcHxm;jcif;jzifhvnf;&&SdEdkifygonf/ 

 a&mpmao; (fine aggregate) twGuf ASTM C 128 ( odkUr[kwf ) atmufygenf; 

twdkif; a&pkyf,lrIudk prf;oyf&SmazGEdkifygonf/ 

 pdkpGwfaom a&mpmerlemudk,lí SSD tajctaeodkUajymif;yg/¤if;a&mpm\ tav; 

csdefudk csdefwG,fyg/ ¤if;aemufa&mpmudk tajcmufcHaowåm (oven) jzifhtajcmufcHyg/ NyD; 

aemuf tav;csdefjyefvnfcsdefwG,fyg/ SSD tajctae a&muf-ra&mufudk ASTM C 128 

yg cone test jzifh qHk;jzwfEdkifonf/ 

 pdkpGwfaeaomoJudkuawmhjywfo@mefyHkpHcGuf (conical mold) xJwGifxnfhítcsif; 

1vufr &SdNyD;tav;csdef 12 atmifp av;um xdyf0jym;aeaom axmif;wHjzifh axmif;í 

yHkpHoGif; (mold) &rnf/ tpdk"gwfyg0ifaeygupHyHkpHcGuf (mold) udk rvdkufaomtcg¤if;oJ 

onf rlvyHkpH twdkif;&Sdaernf/ ¤if;oJudk aemufxyftajcmufcHí txufygtwdkif; jyefvnf 

prf;oyf&rnf/ yHkpHpwifysufonfh tajctaea&mufonhfwdkifatmif xyfwvJvJ tajcmuf 
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cHvdkuf prf;oyfvdkufjyKvkyf&rnf/ yHkpHpysufonfh tajctaeudk SSD tajctae[k rSwf,l 

Edkifonf/ 

 

tpdk"gwf (moisture) 

 a&mpmao;\ rsufESmjyiftpdk"gwfudk Chapman flask jzifh ASTM C 70 udk oHk;í 

&SmazGEdkifonf/ a&mpmao; ( odkUr[kwf ) a&mpmBuD;rsm;\ rsufESmjyiftpdk"gwftm; 

“pdkpGwfaom a&mpmerlemtm; tav;csdefcsdefwG,fjcif; ? SSD tajctaea&mufatmif 

avjzihftajcmufcHjcif; ESifh jyefvnf csdefwG,fjcif; enf;vrf;” jzifh wdkuf½dkuf&SmazGEdkifonf/  

 ydkíjrefqefaomenf;vrf;rSm pdkpGwfaom a&mpmerlemtm; tav;csdefcsdefwG,fNyD; 

vQiftylay;jcif;jzihf ajcmufaoGUatmif jyKvkyfNyD; jyefvnfcsdefwG,fyg/ avsmhoGm;aom 

tav;csdefudk rSwfom;yg/ avsmhoGm;aomtav;csdefonf a&mpmrsm;xJ&Sd pkpkaygif; tpdk"gwf 

( total moisture ) jzpfonf/ ¤if;wefbkd;xJrS a&mpm\ a&pkyf,lEdkifpGrf;udk ESKwfvdkufvQif 

rsufESmjyifa&  ( surface moisture ) udk &&Sdonf/ a&pkyf,lEdkifpGrf;udkrl BudKwifodxm;&rnf 

jzpfonf/ tpdk"gwfyg0ifrSKudk BudrfEIef;rnfrQvkyf&rnf qdkonfrSm ypönf;\ orrIay:wGif 

rlwnfonf/ omrmef tm;jzifh waeUwGif prf;oyfrI ESpfBudrf jyKvkyfoifhonf/ ododomom 

ajymif;vJrI&SdvQif aemufxyf prf;oyfrI jyKvkyfoifhonf/ 

 

odyfonf;qudk prf;oyf&SmazGjcif;rsm; (tests for specific gravity) 

 ay;xm;aom a&mpm\tav;csdefrS a&mpmtom;xkxnf ( solid volume ) odkU 

ajymif;NyD; uGefu&pf\ txGufEIef; (yield) udk wGuf&mü toHk;jyK&ef ( odkUr[kwf ) a&mpm\ 

tom;xkxnf ( solid volume ) rS tav;csdefodkU ajymif;vJ&mü toHk;jyK&eftwGuf 

odyfonf;qudk &SmazG&ef vdktyfygonf/ a&mpmtrsm;pk\ odyfonf;qonf teD;pyfqHk; 

wefbdk; 2. 65 jzpfaomfvnf; xHk;ausmuf\ odyfonf;qonf 2. 5 odkUr[kwf 2. 5 xuf 

enf;onf/ a&mpmrsm;\ odyfonf;qudk wpfywfvQifwpfcg vkyf½kd;vkyfpOftaejzifh &SmazG 

&rnf/ a&mpmBuD;\ odyfonf;q udk ASTM C 127 jzifh &SmazGEdkifonf/ ASTM C 127 

wGif SSD tajctae&Sdaom a&mpmerlemudk avxJwGifcsdefyg/ ¤if;erlemtm; 0dkif,mBudK; 
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(wire) jzifh jyKvkyfxm;aomtaygufrsm;ygonfhjcif;xJwGifxnhfNyD; csdefcGifESifhcsdwfqGJum 

a&xJwGifESpfjr§Kyfxm;onfh taetxm;wGif tav;csdefcsdefyg/ xdkUaemuf ¤if;a&mpmrsm;tm; 

tylay;í tajcmufcHNyD; jyefcsdefyg/ a&mpmBuD;twGuf,lonfh erlemyrmPonf tav;csdef 

tm;jzifh tBuD;qHk; a&mpmt&G,ftpm; ( vufr ) \ 10 q ( aygif )  tenf;qHk; &Sd&rnf/ 

Oyrm - —vufr maximum size &Sdaom a&mpmtwGuf vdktyfaom erlem,l&rnfh 

tav;csdefonf tenf;qHk; 5 aygif jzpfonf/ 

 SSD   s.g . = 
S - I

S  

 OVEN- DRY s.g . =  
IS

D
−

   

4if;wGif S = SSD weight of sample  

 I  = immersed weight of sample 

 D = oven-dry weight of sample jzpfygonf/ 

 a&mpmao;\ odyfonf;q &SmazGjcif;udk ASTM C 128 wGifawGU&SdEdkifonf/ 

tav;csdefodxm;NyD;jzpfonfha&mpmao;rsm;aMumifh a&yrmPrnfrQ z,f&Sm;cH&onfqdkonfh 

prf;oyfrIudk trSwftom;rsm;jyKvkyfxm;onYf flask jzifh prf;oyfEdkifonf/ SSD tajctae 

&Sd tav;csdefod&SdNyD; a&mpmao; erlemudk,lítrSwftom;ygaom flask xJxnfhfyg/ z,f&Sm; 

vdkufaom a&yrmPudk wdkif;xGmrSwfom;yg/ a&mpmudk tylay;jcif;jzihf ajcmufaoGUatmif 

jyKvkyfNyD;tav;csdefcsdefyg/ ¤if;aemufodyfonf;qudk wGuf,lyg/ a&mpmao;\odyfonf;q 

udk&Smrnfh aemufwpfenf;rSm a&mpmudk avxJwGif tav;csdef csdefyg/ ¤if;aemuf a&mpmBuD; 

twGuf a&xJwGif tav;csdefcsdefouJhodkU a&xJwGifcsdefyg/ ¤if;aemuf odyfonf;q udk &Smyg/ 

SSD tajctae a&mpmrsm;twGuf toHk;jyK&ef SSD s.g. udk &Sm&ef vdktyfNyD; oven-dry 

tajctae a&mpmrsm;twGuf toHk;jyK&ef oven-dry s.g. udk &Sm&efvdktyfonf/  
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avcdkaygufrsm;yrmPudk prf;oyf&SmazGjcif; (test for voids) 

 t&G,ftpm;rsm; a&mpyfyg0ifaeonfh a&mpmrsm;Mum;wGif avcdkaygufrsm; yrmP 

enf;oifhayonf/ xdkodkUr[kwfygu vkyf&udkif&aumif;&eftwGuf bdvyfajrESifha& aygif;pyf 

xm;onhf bdvyfajrtESpf (paste) yrmP tvGeftrif; vdktyfvdrfhrnf/ avcdkayguf (void) 

rsm;avavtESpf (paste) vdktyfcsufrsm;avavyif jzpfonf/ 

 Percentage of void =  100

62.4

1   ×










×
−

  sp.gr.
cu.ft.(lb)per weight  

 a&mpm\ tpdk"gwfyg0ifrIESifh odyfonf;rI ( compactness ) tajctaewdkUudkvnf; 

avcdkayguf (void) yrmPESifh tNrJqufpyf,SOfwGJí az:jyoifhonf/ 

 

wpf,lepftav;csdefudkprf;oyf&SmazGjcif; (tests for unit weight)  

 a&mpm\ wpf,lepftav;csdefudk a&mpmrsm;twGif;wGif&Sdonfh avcdkayguf (void) 

rsm;wGufcsufonfhae&mwGifvnf;aumif;? ypönf;rsm;\ tcsdK;tpm;yg0ifrI wGufcsuf&mwGif 

vnf;aumif;?a&mpmrsm;\xkxnfrStav;csdefodkUajymif;vJwGufcsuf&mwGifvnf;aumif;? 

tav;csdefrSxkxnfodkUajymif;vJwGufcsuf&mwGifvnf;aumif; toHk;jyKonf/ vkyfief;cGifwGif 

toHk;jyKrnfh ay;xm;aoma&mpmrsm;\ wpf,lepftav;csdefonf a&mpm\ odyfonf;rI 

tqifhESifh tpkd"gwf yg0ifrIay:wGif rlwnfonf/ a&mpmao;rsm;yGvmrI ( bulking ) aMumifh 

wpf,lepftav;csddefwGif 25%txd avsmh enf;apEdkifonf/ 

 tajcmufaxmif;xm;aom ( dry-rodded ) a&mpm\wpf,lepf tav;csdefudk&Sm&ef 

twGuf pHowfrSwfxm;aom prf;oyfenf;udk ASTM C 29 wGif ay;xm;onf/ ¤if; 

prf;oyfenf;wGif ajcmufaeaom ( a&mpmrsufESmjyifwGif ajcmufaoGUNyD;twGif;ydkif;wGif a& 

jynfh0aeaomtaetxm;- SSD condition ( odkU ) tyljzifh tajcmufcHxm;aom tae 

txm;- oven-dry condition ) a&mpmtm; qvif'gyHkpH csifcGuftwGif;odkU oHk;vTmjznfhNyD; 

wvTmpDudk (25) Budrf axmif;&onf/ aemufqHk;vTmudk qvif'gcsifcGufxdyf rsufESmjyifESifh 

wnDwnf; jzpfap&ef oyfcsNyD; tav;csdefcsdefonf/ 4if;aemuf wpf,lepftav;csdefudk wGuf 

csuf,lonf/xnfhp&m csifcGufrsm;\pHowfrSwfxm;onfht&G,ftpm;rsm;rSmatmufazmfjyyg 

twdkif;jzpfonf/ 
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Maximum Size 
of Agg. 

Container 

Capacity , ft3 Inside Dia.,  in.  Inside Height ,  in. 

½ in. or less 1/10 6.00 6.10 

¾ to 1½ in. ½ 10.00 11.00 

2 to 4 in. 1 14.00 11.23 

  
 pHwGufcsufenf;wGif twdtusazmfjyrxm;aomfvnf; “dry” [laom pum;vHk;udk 

oHk;onfhtcg wGufcsuf&mwGiftoHk;jyKonfhtajccHudkvdkufí saturated surface dry (odkY) 

oven-dry jzpfEdkifonf/ 

 ajcmufNyD;yGaeaom a&mpm ( dry-loose agg. ) \ wpf,lepftav;csdef (odkUr[kwf) 

pdkNyD;yGaeaom a&mpm ( damp-loose agg. ) \ wpf,lepftav;csdefudk &Sm&mwGif a&mpmudk 

csifcGufxJodkU wpfcgwnf;jznfhjcif;tm;jzifh wGufcsuf&SmazGonf/ csifcGuf\ xdyfrsufESmjyif 

wGif ydkaeaoma&mpmtm; oyfcsNyD; tav;csdeftm;csdef,lonf/ a&mpm\ wpf,lepf 

tav;csdef wefbdk;udk 1% ESifh —% Mum;wGif rSefuefpGm&SmazGEdkifonf[k a,bk,s tm;jzifh 

rSwf,lEdkifonf/ a&mpm\ wpf,lepftav;csdef prf;oyf&SmazGjcif;udk a&mpm\ 

t&G,ftpm;rsm; ajymif;vJonf[k ,lqonfh tcsdefwdkif; jyKvkyfoifhayonf/ 

 
yGjcif; (bulking)  

 xkxnftm;jzifh csdefwG,fpyfjcif;udk jzpfEdkiforQ a&Smifoifhonf/ tb,faMumifh 

qdkaomf tajymif;tvJrsm;pGm jzpfEdkifaomaMumifh jzpfonf/ xkxnftm;jzifh ( by volume ) 

azsmfpyf&ef a&SmifvGJír&onfhtcg pdkíyGaom (damp loose) ? ajcmufíyGaom (dry loose)? 

tajcmufaxmif;xm;aom ( dry-rodded ) ponfh tajccHxm;onfh wdkif;wmyHk 

tajctaeudk pHowfrSwfcsufrsm;u wdwdususaz:jyoifhonf/ tajcmufaxmif;xm;aom 

(dry-rodded) a&mpm 1 ukAay ESifhoufqdkifonfh pdkíyGaom (damp loose) ukAay 

(4if;tcsdK;udk bulking factor [kac:onf)udk&Sm&ef azmfjyyg tajctaeESpfrsdK;pvHk; 

atmufwGif wpf,lepf tav;csdef rsm;udk&SmNyD;aemuf pdkpGwfaeaom a&mpm\tpdk"gwf 

yg0ifrI (moisture content) udk&Sm&ef vdktyfygonf/ 
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Unit weight of surface –  dry-rodded aggregate  
Unit weight of                weight of surface moisture 

       damp-loose agg.             in unit volume of damp-loose aggregate 
 
 
odkavSmifjcif;ESifh ukdifwG,fjcif; (storage and handling) 

 a&mpmrsm;\ t&G,ftpm;rsm; a&mpyfyg0ifyHk (grading) ESifh tpdk"gwfyg0ifrI 

(moisture content) wdkYudk nDnmatmifxm;oifhNyD; npfnrf;rI (contamination) rjzpf 

atmifxm;oifhonf/ a&mpmrsm;udk ajray:wGiftyHkvdkuf odkavSmifvdkvQifatmufajcwGif 

ysOfjym; cif;xm;oihfonf/ xdkodkUr[kwfvQif ausmuf\atmufqHk;tvTm (vufrawmfawmf 

rsm;rsm;) udk roHk;oifhyg/ 4if;jyif ajrBuD;udk ñd§í Budwfxm;oifhonf/ 

 ae&mrsdK;pHkrSvmaomoJudka&maESmíwpfyHkwnf;ryHkoifhyg/tqdkyg or½dk;usenf;jzifh 

yHkvQif uGefu&pfxJwGif rvdkvm;tyfaom tajymif;tvJrsm; jzpfay:Edkifonf/ oJwpfyHkpD 

wpfyHkpDudk ukefonftxd oHk;oifhonf/ oJyHkwpfyHkukefí aemufwpfyHktm; pwiftoHk;rjyKrD 

tcsdK;tpm; yg0ifrIwGif oifhavsmfaom ñ§d,lrIrsm; ( adjustments ) udk jyKvkyfoifhygonf/ 

 a&aq;NyD;aomoJudk nDnmaom a&yg0ifrI&&ef vdktyfoavmuf a&ppfxm;oifh 

onf/ pHowfrSwfcsufrsm; (specifications) u¤if;tcsdeftm; (24)em&D[k owfrSwfonf/ 

odkU&mwGif tenf;qHk;(2)&uf rS (3)&uf twGif;xm;oifhonf/ odkavSmifuef (odkU) yHkxm; 

onfhae&mwGif a&yg0ifrI uGmjcm;jcif; avsmhenf;ap&ef txnfMurf;jzifh tkyfxm;Edkifonf/ 

 

csdefwG,fpyfjcif; (batching)  

 pHowfrSwfcsufrsm;u a&mpmESifh ywfoufNyD; trSm;t,Gif;jzpfcGifhudk 1% to 2% 

twGif;om owfrSwfxm;onf/ csdefcGif,Eå&m;pepfudk csdefwG,fpyfol (batcherman) a&m 

vkyfief;ppfyg tqifwajy Munf½IEdkifatmif pDpOfxm;oifhonf/ 4if;jyif rdrdxnhfvdkaom 

tav;csdeftrSef uawmhyHko@mefxnfhp&m (hopper) xJodkY a&muf&SdaeaMumif;udk jyoonfh 

ypönf;ud&d,mrsm; wyfqifxm;oifhonf/ csdefaom tav;csdef\ trsm;qHk;twdk;tavsmh 

yrmP 0. 2%  rS  0. 4% twGif; rSefuefatmif csdefcGifrsm;udk xdef;odrf;xm;oifhonf/ 

–
Bulking factor =  
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 toHk;jyKaeaom waeUwm tvkyfcsdeftwGif; csdefcGiftm; tenf;qHk; ESpfBudrf 

okntaetxm; jyefñSdjcif; (zero setting) jyKvkyfoifhonf/ ypönf;rsm;udk yHkrSefcsdefwG,f 

xnfhpyfaepOf tcsdeftwGif; cut-off mechanism ac: jzwfawmufonfh ,EÅm;&m;rsm; 

tm;prf;oyfppfaq;oifhonf/ csdefwG,f&mwGifrSm;,Gif;rI (weighing error) ( 'dkifcGufrS 

jyonfh tav;csdefESifh trSefwu,f&Sdonfh tav;csdefwdkY\jcm;em;csuf ) ESifh tpma<u;jcif; 

rSm;,Gif;rI ( feeding error ) ( pufrSjzwf&efcsdefxm;onfh tav;csdefESifh 'dkifcGufrS 

zwfí&onfhtav;csdefjcm;em;csuf ) wdkUudk aygif;vdkufygu pkpkaygif;tpyfrSm;,Gif;rI ( total 

batching error ) udk &&Sdrnf/ tqdkyg pkpkaygif; tpyfrSm;,Gif;rI ESifh pHowfrSwfcsufrsm;u 

cGifhjyKxm;aom trSm;wdkUudk EIdif;,SOfMunfh&rnf/ 

 xkxnftm;jzifh pyfjcif;udk toHk;jyKenf;vmNyD; ydkíwajy;nDjzpfaom tav;csdefjzifh 

pyfjcif;udk vkyfief;i,frsm;wGifyifydkí oHk;vmMuonf/ tav;csdefjzifhpyfaom udpörsm; 

twGuf tpyfwGifxnfhrnfh a&mpmrsm;wGif yg0ifaom tpdk"gwftwGuf a&mpm tav;csdef 

rsm;udk tcgtm;avsmfpGm vkdtyfovdk ñ§d,l&rnf/ pHowfrSwfcsufrsm; (specifications) ESifh 

aemufqufwGJvrf;ñTefcsufrsm; (supplementary instructions) udk&Sif;vif;pGmaz:jy&rnf/ 

Oyrmtm;jzihf  “dry” [kqdk&mwGif tylay;í ajcmufaoGUaom tajctae ( oven- dry 

condition ) ? avjzifh ajcmufaoGUaomtajctae ( air-dry condition ) ? tjyifrsufESm 

jyifay:wGifajcmufaoGUNyD; twGif;ydkif;wGifa&jynfh0aeaom tajctae ( SSD condition ) 

ponfwdkUudk &Sif;vif;pGm az:jy&efvdkonf/ 

 a&mpmao;rsm;twGuf xkxnftm;jzifh (by volume) csdefwG,fpyfjcif;udk jyKvkyf 

ygu a&mpm\ysrf;rQa&yg0ifrI twGufaxrdap&ef tcgtm;avsmfpGm vdktyfovdk ppfaq;NyD; 

ñ§d,loifhonf/ oJrsm;yGjcif; (bulking) twGufvnf; trSefjyifjcif; (correction) jyKvkyfay; 

jcif;tm;jzifh xnfh&rnfhyrmP worwfwnf;jzpfatmif xdef;odrf;ay;&rnf/ a&mpmBuD;rsm; 

twGuf tpdk"gwf tajymif;tvJaMumifh xkxnfajymif;vJjcif;rSm tvGefenf;aomaMumifh 

rsm;aom tm;jzihf 4if;udkvspfvsL½IEdkifygonf/ 

 tvkyfpcsdefwGif a&mpmüyg0ifonfh tpdk"gwfyrmPonf ysrf;rQwefbdk;ESifh uGmjcm; 

Edkifygonf/ tb,fhaMumifhqkdaomf a&mpmavSmifuefatmufajcwGif&Sdaom a&mpmudk xkwf,l 
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oHk;rdjcif; (odkU) vkyfief;tao;pm;rsm;wGif a&mpmtyHk\tpGef;tzsm;ESifh tay:,HwGif 

&Sdaom a&mpmtm; ,lí toHk;jyKrdjcif;wdkUaMumifhyifjzpfonf/ 

 

a& 

WATER 
 uGefu&pfazsmf&mütoHk;jyKaoma&wGifygvmEdkifonfhOyg'fjzpfapEdkifaom0w¬Kypönf; 

rsm;rSmt,f(v)umvDrsm; ? opf&Guf? opfudkif;aqG;rsm;? qD? pGefUypf tnpftaMu;rsm; ESifh 

EkH;wdkUjzpfonf/ pHowfrSwfcsuftrsm;pkwGif uGefu&pfazsmfpyf&efa&udkwdkif;wm&mü 1% cefU 

xdomtrSm;cHonf/ rsm;aomtm;jzifh trSwftom;rsm; jyKvkyfxm;onfh avSmifuef xJwGif 

xnfhNyD; xkxnftm;jzifh wdkif;wmum tav;csdef ( odkU ) rDwm jzifhvnf; wdkif;wmEdkifonf/ 

 uGefu&pf\ pD;qif;EdkifrI (flowability) tm;jr§ifhwif&eftwGuf a&udkvdktyfonf 

xufydkí xnfhcsifwwfMuaomfvnf; ¤if;udk cGifhrjyKoifhyg/ tb,fhaMumifhqdkaomf uGefu&pf 

\ cHEdkif&nftm;ESifh t&nftaoG;udk usqif;apaomaMumifhjzpfonf/ odkU&mwGif tu,fí 

ypönf;rsm;wGif csufcsif;jzpfay:vmonfh tajymif;tvJaMumifh a&udk csdefwG,fxnfhapumrl 

ttdenf;aeao;ygu a&udk aemufxyfxnfhjcif;jzifh rdrdvdkcsifaom uGefu&pftaysmhtrm 

(consistency) udk &&Sdatmif jyKvkyf&efvdktyfvmygonf/ xdktcgwGif aemufxyfxnfh&onfh 

a&yrmPudk rSwfom;xm;&ygrnf/ a&udk xnfhaomtcg tpyfwpfckvHk;wGif aumif;pGmysHUESHY 

atmifxnfhrSomuGefu&pftwGif; ae&mtESHUa&a&muf&Sdrnfjzpfonf/ arTcsdefudkvnf;xyfwdk; 

ay;&ygrnf/ pD;qif;rIaumif;&ef[laom &nf&G,fcsuf wpfckwnf;twGuf a&udk twdkif;tq 

r&Sd xyfxnfhjcif;udk cGifhrjyKoifhyg/ txl;ojzifh a&-bdvyfajr tcsdK;taejzifh cGifhjyK 

owfrSwfcsuf teD;uyfaeonfhtcgwGif jzpfonf/ 

 

ta&m"gwkypönf;rsm; 

ADMIXURES 

 uGefu&pfxJwGif yg0ifaom bdvyfajr? a&mpmESifh a&rSty tjcm;yg0ifaom ypönf; 

rsm;udkta&m"gwkypönf; (admixture) [kac:onf/ ta&m"gwkypönf;rsm;udk uGefu&pfxJodkU 

atmufaz:jyygxJrS wpfck (odkU) wpfckxufydkaom &nf&G,fcsufrsm;twGuf xnfhoGif;toHk; 

jyK&ef pHowfrSwfcsufrsm;u owfrSwfMuonf (odkY) cGifhjyKMuonf/ 



                                  

 49

(1) avckdatmif;&ef(tvGefat;aomEdkifiHrsm;wGifoHk;onf? ) Air entrainment 

(2) vkyf&udkif&aumif;ap&ef ( vdkcsifaom slump &&ef? ) Workability 

(3) tjrefcJNyD; tjref strength wufap&ef? Accelerator 

(4) uGefu&pf cJjcif;udk aES;auG;ap&ef? Retardation 

(5) a&vHkap&ef? Water proofing 

(6) uGefu&pf udk ta&mifwif&ef  

 [ ta&mifqdk;aq;(colour pigment) oHk;onf] Colour 

 ponfwdkUjzpfygonf/ 

 ta&m"gwkypönf;wpfckudk vufcHtoHk;jyKoifh-roifh qHk;jzwf&eftwGuf prf;oyfcef; 

wGifvufawGUprf;oyfEdkifonf(odkUr[kwf) xkwfvkyfol\az:jycsufrsm;tay:wGifrSDí qHk;jzwf 

Edkifonf/ ¤if;tm; wduspGmcsdefwG,fNyD; owfrSwfcsufrsm;ESifhtnD uGefu&pf azsmfpyf &mwGif 

rSefuefpGm xnfhoGif;oifhonf/ 

 ta&m"gwkypönf;onf t&nfjzpfygu tav;csdef ( odkU ) xkxnftm;jzifh wdkif;wmí 

azsmfpuf (mixer) xJodkUxnfhoGif;&rnf/ 4if;onf trIefUjzpfygutav;csdefjzifhom wdkif;wm 

oifhonf/ tb,fhaMumifhqdkaomfxkxnfjzifhwdkif;wmygutwuftusyrmP ( fluctuation ) 

rsm;pGm jzpfEdkifaomaMumifhjzpfonf/ 
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tcef; ( 6 ) 

uGefu&pfravmif;rDppfaq;jcif; 

INSPECTION BEFORE CONCRETING 
 

yPmravhvmrI ( preliminary study ) 

 vkyfief;ppf( inspector )onfvkyfief;cGifodkUyxrOD;pGma&muf½Sdvmaomtcg yHkpHrsm; 

( plans ) ESifh pHowfrSwfcsufrsm; ( specifications ) udk tjrefqkH; tuRrf;w0if jzpfatmif 

avhvmoifhygonf/4if;jyif bmom&yfESifh qufpyfvsuf½Sdonfh pHowfrSwfcsuf rsm;ESifh 

taqmuftOD; usifhxHk;rsm; (building codes) \ t"du vdktyfcsufrsm;udk tuRrf;w0if 

jzpfatmif avhvmxm;oifhygonf/ 

 vkyfief;ppfonf vkyfief;\ a,bk,s tMurf;zsif; taetxm;udk avhvmxm;oifh 

onf/ csdefwG,fpyfonfhae&m ( batching plant ) ESifh tjcm;pufypönf; ud&d,m wefqm 

yvmrsm;? txl;ojzifh csdefwG,fpyfjcif;? azsmfpyfjcif;? o,f,lydkUaqmifjcif;ESifh uspfvspf 

atmifjyKvkyfjcif; (compacting) ESifhqdkifonfh ud&d,mrsm;udkavhvmoifhygonf/ vkyfief;ppf 

onf vkyfief;cGiftajctaeESifh tuRrf;w0if jzpfoifhygonf/vrf;e,frsm; (rights of way)? 

vrf;? acsmif;i,f ajrmif;i,frsm;? rdv’mydkufESifh tjcm;ydkufvdkif;rsm;? "gwfwdkif zkef;wdkifrsm;? 

0dkif,mMudK;rsm;ponfh aqmufvkyfa&;aMumifhh xdcdkufEkdifonfh taMumif;t&m rsm;udkyg 

avhvmoifhygonf/ ab;tEÅ&m,fumuG,fa&; pnf;rsOf;rsm;udkvnf; avhvmoifhonf/ 

 

jyifqifxm;rIrsm;udkppfaq;jcif; ( inspection of preparations) 

 ppfaq;jcif;udkvkyfief;cGifwGif atmufazmfjyyg tqifh(3)qifhjzifh qufwdkuf vkyfoGm; 

oifhonf/ 

yPmrtqifh (preliminary) - ajrMuD;wl;jyD;onfh tajctae (odkU) ausmufyHk;vkyfief; 

(formwork) wnfaqmufNyD;onfh tajctaejzpfonf/ vkyfief;ppfonf usif;rsm;(odkU) 

ausmufyHk;rsm; ( forms) \ twdkif;twm rSefuefrI ½Sd-r½Sd? ESifh wl;NyD;onfhajrBuD;rsm; (odkY) 

ausmufyHk;rsm; wnfNidrfrI ½Sd-r½Sd udkppfaq;&rnf/ ppfaq;rIrsm; auseyfzG,f&m ½Sdygu 
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uefx½dkufwmutkwfjrpf ( foundation ) ae&mudk oefU½Sif;a&;vkyfEkdifonf (odkU) ausmuf 

yHk;rsm;udk qDokwfNyD; oHacsmif;rsm;ESifh tjcm;jr§KyfESHxm;rnfh wyfqifypönf;rsm; (fixtures)udk 

wyfqifEkdifonf/ 

Mum;tqifh ( semifinal or “cleanup” ) – 4if;wdkUtm;vkH;udk wyfqifNyD;vQif 

uGefu&pfravmif;rD tkwfjrpf( foundation ) ? ausmufyHk;rsm; ( forms ) ESifh uGefu&pfxJwGif 

jrKyfESHxm;rnfh wyfqifypönf; tpdwftydkif;rsm;tm;vkH;udk aocsmrI½Sd-r½Sd tao;pdwf 

ppfaq;&rnf/ wyfqifrIrsm;tm;vkH; auseyfzG,f&m½SdNyDqdkvQif aemufqkH;ydwf oefU½Sif;a&; 

vkyf&ef tqifoifhjzpfNyD jzpfonf/ 

aemufqkH;tqifh ( final ) – uGefu&pfravmif;rD tcsdefav;wGif jyKvkyf&rnfhudpörsm; 

jzpfonf/ ausmufyHk;rsm;ESifhjrSyfESHxm;rnfh wyfqifypönf;rsm;tm;vkH; ae&ma&GU-ra&GU ppf& 

ygrnf/ uGefu&pfavmif;rnfh rsufESmjyifrsm;udk oefU½Sif;a&;vkyf&rnf/owfrSwfxm;ygu a& 

jzifh pdkpGwfatmifjyKvkyf&rnf/  

 uGefu&pfyg ypönf;rsm; tm;vkH;onf oifhawmfonfh ypönf;rsm;jzpf-rjzpf? oifhawmf  

onfh tcsdK;tpm; yg0ifrIudkvnf; a&G;xm;jcif; &Sd-r&Sd ? tvkyfvkyfrnfh tajctae             

( rdk;av0o ? tcsdef? tvif;a&mifay;jcif; ESifh ud&d,m wefqmyvmrsm; ponfjzifh ) 

tqifoifhjzpfjcif; ½Sd-r½Sd tp ½Sdonfh vdktyfcsufrsm; tm;vHk;udk ppfaq;NyD;í tqifoifh 

jzpfaeNyD[k ,lqvQif uefx½kdufwmuuGefu&pfavmif;jcif;udk  aqmif½GufEdkifNyDjzpfonf/ 

 

ajrwl;vkyfief;ESif htkwfjrpf( excavation and foundation ) 

 vrf;cif;&eftwGuf atmufcHajrom;udk vrf;Budwfpuf (roller) oHk;ívnf;aumif;? 

'ifjzifhaqmifhjcif; (tamping)  jzifhvnf;aumif;? odyfonf;atmif jyKvkyfoifhonf/ ajr 

aysmhuGuf ( soft spot ) rsm;udkz,f½Sm;oifhonf/ usif;ESifhajrmif;i,frsm;xJodkY jyefjznfhonfh 

ajrrsm;udk ESHYESYHpyfpyf odyfonf;atmif vkyf&efvdkygonf/ tkwfjrpfrsm;twGuf ajrBuD;wl;onfh 

tcg atmufcHajrom;aumif;onftxd wl;&ef vdktyfygonf/ wdkifzdeyf(footing)\atmuf 

wGif½Sdonfh ajrBuD;onf rysufpD;ao;onfhrlvajrBuD; (original undisturbed soil) jzpfoifh 

onf/ Footing \atmufcHajrBuD;onf ta&;tBuD;qHk; jzpfonf/ tkwfjrpfcsonfhatmufcH 

ajrBuD;onf aumif;pGmodyfonf;xm;onfh ajrBuD;jzpf&ef vdkonf/ 
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 rlvu uGefu&pfavmif;NyD;onfh rsufESmjyifay: uGefu&pftopf xyfrHavmif;rnf 

qdk vQif 4if;tay:wGif tjcm;jyify ypönf;rsm; r½Sdap&ef z,f½Sm;NyD;oefY½Sif;a&;vkyf&rnf/  

 a&atmufwGif uGefu&pf avmif;rnfqdkvQif pHowfrSwfcsufrsm; (specifications) 

(odkY) tif*sifeD,m\ wdwdusus cGifhjyKcsuf ½SdrSom avmif;oifhonf/ 

 ydkifwdkif (pile) jzifhuGefu&pfudk yifhrxm;rnf qdkygu ydkifwdkif ESifh yufoufonfh ta& 

twGuf? wnfae&m ESifh t½Snf(teuf) wdkYudk ppfaq;oifhonf/ ½kdufNyD;ydkifwdkif tm;vHk;\ 

tNrJwrf;rSwfwrf;udk xdeff;odrf;xm;jcif;onf vkyf½dk;vkyfpOf jzpfonf/ ydkifwdkifrsm;\ 

½dkufoGif;ykH pepf? ½kdufwl (hammer) trsdK;tpm;ESifh tav;csdef? aemufqHk;½kdufcsuf (5) csuf 

(odkY) owfrSwfxm;aom ½dkufcsuftwGuf hammer usvmonfhtjrifhESifh ydkifwdkif\ ajrt0if 

ponfwdkYudk rSwfwrf; xm;&rnf/ ½dkufNyD;om; ydkifwdkif ta&twGuf? owfrSwfydkifwdkif 

ta&twGufESifh jzwfrnfha&csdeftrSwf (level) atmuf½Sd ydkifwdkif\tvsm; wdkYudkvnf; 

rSwfwrf;wif&rnf/ 

 

ausmufyHk;rsm; (forms)  

 uGefu&pfavmif;&ef cGifhrjyKao;rD ausmufyHk;rsm; ae&mrSefuefrI &Sd-r&SdESifh twdkif; 

twm rSefuefrI &Sd-r&Sdudk ppfaq;oifhonf/ rSefuefwdusaom rsOf;wH&Snfudk teD;tem;wGif 

tNrJxm;&Sdoifhonf/ rsufaphjzifh aocsmpGm ppfjcif;tm;jzifhvnf; rnDrnm rrSefruef 

jzpfaeonfrsm;udk awGUEdkifonf/ csdefoD;BudK;ESifh BudK;wef;rsm;udkvnf; tcsdKUae&m rsm;wGif 

toHk;jyKEdkifonf/ aESmifhaES;rI tenf;qkH;jzifh trSm;jyifEdkifap&ef ausmufyHk;rsm;udk apmapm 

pD;pD; ppfaq;oifhonf/ 

 uGefu&pfravmif;rD ESifh avmif;NyD; taetxm;Mum;wGif ausmufyHk;onf ae&ma&m 

twdkif;twmygrSefcsifrSrSefawmhrnfjzpfonf/uGefu&pf?vlESifhypönf;rsm;\tav;csdefaMumifh 

ausmufykH;onf edrfhjcif;? cGufjcif;? yljcif;rsm; jzpfay:vmEdkifonf/ xdkUaMumifh txl;ojzifh 

ajrBuD;ay:wGif wdkuf½dkufaxmuf&rnfh a'gufwdkifrsm;\ atmufcH{&d,m us,foifhonf/ 

tu,fí edrfh&ef? cGuf&ef tvm;tvm &Sdygu Murf;cif;jym; (slab) odkUr[kwf ,ufr(beam) 

\ ykHpHcGufrsm;udk tv,fwGif tckH; (camber) xm;ay;wwfMuonf/ tMurf;tm;jzifh 
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cef;zGifh (span) 10 ayvQif 

4
1

 vufrEIef;avmuf cHk;ay;xm;wwfMuonf/ odkUaomf rSef;q 

&ef cufojzifh tydktvdk jzpfwwfonf/ trmcH&atmif jyKjyifzefwD;í 4if;tay:wGif a'guf 

wdkifrsm; wifaxmuffjcif;uydkí aumif;ygonf/ ab;tapmif;a'guf (bracing) rsm;ESifh 

csnfaESmif xm;rIrsm;udk aocsmpGmppfaq;&rnf/ tb,faMumifhqdkaomf AdkufylNyD;om; 

uGefu&pfudk wGef;zdjcif;tm;jzifh jyefjyif&ef rvG,fulawmhaomaMumifh jzpfonf/ ykHpHcGuf 

rsufESmjyif rsm;onf acsmrGwfNyD; rqvm (mortar) vHk&rnf/ taygufrsm;? tpyffrsm;rS 

rqvm r,dkap&ef owdjyK&rnf/ txl;ojzifh wkefcgpuf (vibrator) oHk;í oddyfonf;atmif 

vkyf&onfhudpörsm; twGufydkí ta&;MuD;onf/ 

opfom;ausmufyHk;rsm;udk a&vHkatmif xdef;odrf;&ef ESifh ausmufyHk;tjym;rsm; vdrf 

roGm;&ef umuG,frnfhenf;vrf;aumif; wpfckrSm uGefu&pfravmif;rD ausmufyHk;rsm;udk 

tquf rjywf pGwfpdkatmif jyKvkyfay;jcif;yif jzpfonf/ uGefu&pfavmif;onfhtcsdefwGif 

opfom; rsm;yGvmNyD; ausmufykHk;rsm; a&GUvsm;rIudkumuG,f&ef jzpfonf/ ausmufyHk;rsm; 

jyKvkyfonfh opfonfopf½dkif;jzpfNyD; pdrf;aevQif uGefu&pfravmif;rD usHKUoGm;Edkifonf/ 

odkUaomf opfonf vHk;0 ajcmufaejyefvQifvnf; uGefu&pfavmif;NyD; pdkpGwfvmaomtcg 

vdrfaumuf oGm;Edkifonf/ toifhtwifh tom;aoatmif jyKvkyfxm;onfh (moderately 

seasoned) opfonf ausmufyHk;rsm;jyKvkyf&ef taumif;qHk;jzpfonf/ opfom;onf 

uGefu&pfudk ta&mif rpGef;xif;apoifhyg/ 

 uGefu&pfravmif;rD ausmufyHk;\rsufESmjyifudk pdkpGwfatmifjyKvkyfoifhonf? qDokwf 

ay;oifhonf odkYr[kwf oifhawmfonfh ypönf;udkoHk;í ausmufyHk;udk tvTmwifjcif; (coating) 

jyKvkyfoifhonf/ owfrSwfcsufrsm;t& qDokwf&efvdktyfvQif oHrqifrDokwf&rnf/ odkYr[kwf 

ygu oHacsmif;rsm;wGif qDayNyD; wG,fuyfrI (bond) udk ysufpD; apEdkifonf/ ausmufyHk;rsm;\ 

tvTmwif okwfaq;rsm;onf uGefu&pfudk ta&mif rpGef;xif;apoifhyg/ 

 tydkif;tprsm;(chips), twHk;rsm;(blocks), vTpmrIefU(sawdust) ESifh rqvmajcmuf 

(dried mortar) wdkUuJhodkY jyifyrS a&muf½Sdvmonfh ypönf;rsm;udk ausmufyHk;rsm;twGif;rS 

z,f&Sm; oifhonf/ jyifyrS a&muf½Sdvmonfh trIdufrsm;onf axmifhtwGif;ESifh ESdKufxkwf&ef 

cufcJonfh ae&mrsm;wGif pkpnf;aewwfonf/ 
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oHacsmif;ae&mcsjcif; ( placing reinforcement ) 

 oHacsmif;rsm;\t½G,ftpm;? tauG;? tuGmta0;? wnfae&m? NrJjrHpGm csnfaESmif 

xm;rI&Sd-r&SdESifhrsufESmjyiftajctaersm;udk ppfaq;oifhonf/ jzwfawmufauG;aumufjcif; 

jyKvkyf&mwGif tvsm;? teuf ESifh tauG; tcsif;0uf wdkYudk ykHwGifjyxm;onfhtwdkif; rSef 

uefpGm xkwfvkyfoifhonf/ oHacsmif;udk 'Pf&m&&SdapEdkifonfh auG;vdkuf ajzmifhvdkuf vkyfjcif; 

rsdK;rjyKvkyfoifhyg/ vkyfief;cGifwGif oHacsmif;tauG;yHkpH wpfrsdK;twGuf auG;&rnfhoHacsmif; 

ta&twGufrsm;vQif yxrqHk;auG;NyD; oHacsmif; wpfacsmif;udk pHtjzpfxm;í 

vufawGUae&m csMunfhNyD; tqifajyrS usefoHacsmif;rsm;udk qufvuf auG;oifhonf/ 

 

odkavSmifjcif;ESifhudkifwG,fjcif; (storage and handling) 

odkavSmifxm;onfh oHacsmif;tm; tvGeftuRH oHacs;wufrnfh tajctaersdK;rjzpf 

atmif a½Smif½Sm;oifhygonf/ oHacsmif;rpDrD oHacsmif;rsm;\ rsufESmjyifwGif tvGeftuRH 

oHacs;wufjcif; &Sd-r&Sd *½kjyK&ygrnf/ txl;ojzifh tjyifwGifxm;aomaMumifh tvGeftuRH 

oHacs;wufjcif;rsdK;udkqdkvdkjcif;jzpfonf/ oHacs;onfoHacsmif;rsufESmjyifay:wGif yg;yg;om 

uyfaevQif 4if;tcsufonf uGefu&pfESifhoHwdkU\ wG,fuyfrIcHEdkif&nftm; (bond strength) 

udkyiftenf;i,fwdk;apEdkifojzifhaumif;onf[kyifajymEdkifonf/ odkYaomf oHacsmif;\rsufESm 

jyifwGif oHacs;onftvTmvdkufjzpfaevQif wdkufcRwfjcif;jzifh z,f½Sm;&rnf/ oHacsmif;ay: 

wGif tjcm;ypönf;rsm; uyfaevQifvnf; z,f½Sm;&rnf/ okwfaq;? qD? trJqD? ½THUajcmuf? 

tm;aysmhaom rqvm tajcmufrsm; onfvnf; oHacsmif;ay:wGif r½Sdoifhyg/ 

 oHacsmif;rsm;\ wpfacsmif; ESifh wpfacsmif;Mum; tuGmta0;? wpfacsmif;ESifh 

wpfacsmif; ydk;qufjcif; (splice) ? uGefu&pfxkxJwGif jr§Kyfxm;onfh csdwft½Snf? oHacsmif;\ 

rsufESmjyifESifhuGefu&pfrsufESmjyifMum;tumtuG,fxk? ae&mtaetxm;? csnfaESmifxm;rI 

ponfwdkYudk aumif;rGefrSefuefpGm vkyfxm;jcif; &Sd-r&Sd ppfaq;oifhonf/ 

 vkyfief;ppfonf oHacsmif;rsm;awmfawmfrsm;rsm; qifNyD;onfhtcsdefxd apmifhqdkif; 

raeoifhyg/ oHqifaepOftrSm;awGUvQif tcsdefrykyfbJjyKjyifEdkifatmif wwfEdkiforQapmpD;pGm 

pwifppfaq; oifhonf/ 4if;onf oHacsmif; t&G,ftpm;rsm;ESifh tuGmta0;rsm; rSefuefrI 

½Sd-r½Sd? tauG;rsm;rSefuefrI½Sd-r½Sd? oHacsmif;rsm;ESihfausmufyHk;rsm;Mum;tuGmta0;rSefuefrI 

½Sd-r½Sd? axmufrsm;ESifhcsnfaESmifxm;rIrsm; pdwfcs&rI½Sd-r½Sd wdkYudkppfaq;oifhonf/ uGefu&pf 

xJwGifyg½Sdonfh tBuD;qHk; a&mpm t½G,ftpm;onf oHacsmif; ( 2 ) ckMum;wGif ½Sdonfh tuGm 
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ta0;\ 

4

3
 xufrydkoifhyg/ oHacsmif;ESifh ausmufyHk;Mum; &Sdoifhonfh tenf;qHk; tuGm 

ta0;onf rsm;pGm ta&;rBuD;yg/ tb,faMumifh qdkaomf uGefu&pfonf ausmufyHk; 

twGif;wGif wpfae&mrS wpfae&modkY ab;wdkufa½GUvsm; EdkifaomaMumifh jzpfonf/ 

 yHkpHrsm; (plans) wGifjyxm;onfrSwyg; 'DZdkif;tif*sifeD,m(design engineer)\ cGifh 

jyKcsufrygbJ oHacsmif;rsm;udk ydk;qufjcif; ( splice ) rjyKvkyf&yg/ oHacsmif;tquf rsm;udk 

wpfae&mxJwGif xyfumwvJvJrqufbJ ae&mvTJíqufoifhygonf/ wdkifuGGif; (column tie) 

\ tzsm;wGif½Sdonfh csdwf (hook) rsm;tm; wdkif (column) axmifhwpfaxmifh xJwGif wpfck 

ay:wpfck wnfhwnfhxm;rnfhtpm; axmifhav;ckwGif wpfae&mpD vSnfhí vTJxm;oifhygonf/ 

 

a'gufrsm; (supports) 

oHacsmif;rsm;tm;vHk;udk ausmufyHk;twGif; ra½GU½Sm;Edkifatmif aocsmpGm csnfaESmif 

&rnf/ uGefu&pf ravmif;rDwGif uGefu&pfwHk; (concrete block), owåKa'guf (metallic 

support), jcm;oHacsmif;rsm; (spacer bars) ? 0dkif,mBudK;ESifh tjcm;ypönf;rsm;udk toHk;jyKí 

yHkpHcGuftwGif; oHacsmif;rsm;udkae&mra&GUatmifESifh ausmufyHk;rStuGmta0; rSefuefatmif 

aocsmpGm csnfaESmifxm;oifhonf/ ausmufwHk;rsm;? opfom;wHk;rsm;ESifh tjcm; toHk;rjyK 

oifhonfh t&m0w¬Krsm;jzifh oHacsmif;ESifhausmufyHk; wdkYMum; axmufjcif;? ckjcif;udk cGifhrjyK 

oifhyg/ 0dkif,mBudK;rsm;jzifh csnfaESmif&mwGif 4if; 0dkif,mBudK; onf 18 8dwf (18 gage) 

xufri,foifhyg/ 0dkif,mBudK;rsm;jzifh csnfaESmif&mwGif 0dkif,mBudK; tpudk tjyifbufodkU 

vSnfhrxm;bJ twGif;bufodkY vSnfhxm;oifhonf/ 

 uGefu&pfavmif;aepOftcsdeftwGif;wGif oHacsmif;i,frsm;? txl;ojzifh tylcsdef 

oHacsmif; (temperature steel) rsm;a½GUvsm;wwfonf/4if;oHacsmif;i,frsm;onf uGefu&pf 

avmif;onfhtcg uGefu&pf tav;csdef? uGefu&pfavmif;&mwGifoHk;onfhud&d,mwefqmyvm 

rsm;\tav;csdef ESifh vlrsm;\ tav;csdef aMumifhvnf; ae&ma½GUwwfonf/ rnfonfh 

taMumif;aMumifhrS oHacsmif;a½GUvsm;rIrjzpfatmifESifh ae&mrSefuefrI ½Sdatmif *½kwpdkuf 

jyKjyifay;oifhygonf/ 
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jr§KyfES Hxm;rnfhwyfqifypönf;rsm; (embedded fixtures)  

 jr§KyfbdkYrsm; (anchor bolts) ? jrKyfxm;rnfhtcHwHk;rsm; (inserts) ? ydkufrsm; (pipes)? 

0dkif,mBudK;rsm; (wiring) ? vl0ifaygufabmifrsm; (manhole frames)ESifh tjcm;jr§KyfESHxm; 

rnfhwyfqifypönf;rsm; (fixtures) udkae&mra½GUEdkifatmif aocsmpGm csnfaESmifNyD; uGefu&pf 

ravmif;rD ae&mwus xm;oifhonf/ 1 vufr tcsif; xufi,faom ydkufrsm; (conduits) 

aMumifh uGefu&pf\zdtm;cHEdkif&nfudk rxdcdkuf[k ,lqEdkifygonf/ jr§KyfESHxm;rnfh opfom;wHk; 

rsm;udk uGefu&pf ravmif;rDf a&pdrfxm;oifhonf/ xdkodkY r[kwfygu 4if;opfom;wHk;rsm; 

yGvmNyD; uGefu&pfudk wGef;uefojzifh tufuGJrI jzpfapEdkifonf/ 

 

uGefu&pfazsmfpyf&efESif h avmif;&efjyifqifjcif; (preparation for mixing and 

placing concrete)  
 ypönf;yhHydk;rI vHkavmufrI½Sd-r½Sd ESifh azsmfpyfrnfh ypönf;rsm;oifhawmfrI &Sd-r&Sdudk 

ppfaq;oifhonf/ csdefwG,fpyfrnfh ypönf;ud&d,mrsm; rSefuefrI &Sd-r&Sd ? aocsmatmif 

ppfaq;oifhonf/ o,f,lydkUaqmifjcif; ? udkifwG,fjcif;ESifh uGefu&pfavmif;jcif;wdkUudk 

t&G,ftpm; tvdkuf uGJoGm;jcif; (segregation) rjzpfatmifESifh uGefu&pf taysmhtrmudk 

xdef;ausmif;&mü tm;enf;csuf r&Sd&eftwGuf toHk;jyKrnfh enf;vrf;rsm;udk jyefvnfpDppf 

oifhonf/ uGefu&pfwkefcgpuf (vibrator) \ tajctaeaumif;-raumif;ESifh ta&twGuf 

vHkavmufrI &Sd-r&Sd wdkUudkaocsmpGm ppfaq;oifhonf/ tenf;qHk; vibrator (1)ck (2)ck udk 

t&Htjzpf xm;oifhonf/ uGefu&pftom;aoatmif jyKvkyfjcif; (curing) twGuf 

vdktyfonfh ypönf;rsm; jyifqifxm;rI &Sd-r&Sd ? rdk;&GmvQifumuG,f&ef jyifqifxm;rI &Sd-r&Sd ? 

aetvGefylaomtcg umuG,f&ef jyifqifxm;rI &Sd-r&Sd wdkUudk aocsmpGm ppfaq;NyD; 

vdktyfonfhypönf; rsm;udk tqifoifhxm;&Sd&efvdktyfonf/ &yfem;tqufrsm; (construction 

joints) xm;&Sd&ef twGuf tpDtpOfrsm;udk aocsmpGm jyKvkyfxm;oifhonf/ 
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tcef; ( 7 ) 

uGefu&pfavmif;aepOfppfaq;jcif; 

INSPECTION OF CONCRETING 
 
 
 auseyfzG,f&m aumif;aom uGefu&pfavmif;jcif; vkyfief;wpfck[k owfrSwfEdkif&ef 

r&Sdrjzpf vdktyfaom tcsufrsm;rSm- 

(1) uGefu&pfonf or rQwpGm &Sd&rnfh tjyif vkyf&udkif& aumif;jcif; 

(workability) ESifh a&-bdvyfajrtcsdK; (water-cement ratio) wdkUESifh 

ywfoufí pHowfrSwfcsufrsm; (specifications) ESifh vkyfief; vdktyfcsuf 

wdkYudk jynfhrD&rnf/ 

(2) ay;xm;aom ta&mwpfckwGif yg0ifaom ypönf;rsm;\ yrmPonf tpyf 

(batch) wpfckESifhwpfckMum; wajy;nD wlnD&rnf/ 

(3) azsmfpyf&mwGif yg0ifaom ypönf;rsm;udk ae&mtESHUnDrQpGm ysHUESHUNyD; 

bdvyfajrtESpf (cement-water paste) rsm; a&mpmrsufESmjyifay:wGif 

nDnmpGmysHUESHU a&muf&Sdap&ef aoaocsmcsm arTay;&rnf/ 

(4) uGefu&pfudk o,f,l&mwGif vnf;aumif;? avmif;&mwGif vnf;aumif;? 

wkefcgrI ay;&mwGif vnf;aumif;? t&G,ftpm;tvdkuf uGJoGm;jcif; 

(segregation) rjzpf&efESifh uGefu&pfonf ausmufyHk;\ ae&mtoD;oD;odkU 

a&muf&SdEdkif&ef ? avESifha&mpmrsm; tuGufvdkuf pkraeap&efESifh eD;pyf&m 

uGefu&pf ? oHacsmif; wdkUESifh wG,fuyfrI aumif;pGm &&Sd&ef wkefcgrIudk 

ESHUpyfpGmay;&rnf/ 

(5) uGefu&pfudk aumif;pGm tom;aoatmif jyKvkyfay;&rnf/ 

 ponfwdkUjzpfygonf/ 

uGefu&pfonf vdktyfaom yrmPESifh t&nftaoG;wdkUESifh jynfhrD½HkrQru orrQwrI 

( uniformity ) udkvnf; &&Sd&ef ta&;BuD;onf/ t&nftaoG;nDnDnmnm&Sdaom uGefu&pf 
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udk&&Sd&eftwGuf a&mpmao;\tpdk"gwftajymif;tvJ rjzpfap&efESifh a&mpmBuD;rsm; t&G,f 

tpm;tvdkuf uGJroGm;&ef wdkYonf ta&;BuD;aomtcsufrsm; jzpfygonf/ 

 vkyfief;ppfonf uGefu&pf wGif yg0ifaom a&ESifhbdvyfajryrmP ? azsmfpyfcsdef ? 

uGefu&pf \ taysmhtrm ESifh t&G,ftpm;tvdkuf uGJoGm;Edkifaom tajctaeESifh enf;vrf; 

rsm;udk *½kwpdkuf avhvmppfaq;jcif;tm;jzifh tusdK;&SdaMumif; awGU&ayvdrfhrnf/ 

 

vkyfief;cGiftajctae ( working condition )  

 ausmufyHk; ESifh oHacsmif; wdkU\ ae&mESifh tajctae? azsmfpyf&mwGifoHk;rnfh ypönf; 

ud&d,mrsm;\tajctaeESifh vHkavmufrI? avmif;rnfh uGefu&pfudko,f,l&ef?  avmif;xnfh 

&ef ? tacsmoyf&efESifh avmif;NyD; {&d,m wpfckvHk;tm; tom;aoatmif curing jyKvkyf&ef 

vdktyfrnfhtajctaeESifhypönf;ud&d,mvHkavmufrI? 4if;jyifta&mwGiftoHk;jyKrnfhypönf;wdkU 

\oifhawmfrIESifh tcsdK;tpm;tjyif vHkavmufaom vkyfom;tiftm;&&SdrIponfh vkyfief;cGif 

jyifqifrIESifh ywfoufonfh pHowfrSwfcsufrsm;? vdktyfcsufrsm;ESifh udkufnDaomtcg usrSom 

uGefu&pfavmif;jcif;udk pwifoifhygonf/ tcsdKUpHowfrSwfcsufrsm;t& ntcsdef uGefu&pf 

avmif;jcif;? tvGeftuRHylvGef;? at;vGef;aomtajctaeESifh rdk;&Gmaomtcsdefrsm;wGif 

owfrSwfxm;aom umuG,frI ( protection ) rsm; rjynfhpHkbJ uGefu&pfavmif;jcif; rjyK&ef 

wm;jrpfxm;ygonf/ ntcsdef uGefu&pf avmif;rnf qdkygu tvif;a&mif vHkavmufpGm 

ay;xm;&ygrnf/ uGefu&pfudk aumif;pGm odyfonf;rI&&Sdatmif wkefcgpuf (vibrator) jzifh 

ESHUpyfpGmxdk;&ef vdktyfaomtcsdef xufydkí  vQifjrefpGm uGefu&pfavmif;jcif; rjyKoifhyg/  

 

ypönf;rsm;csdefwG,fpyfjcif; ( batching of materials ) 

 ypönf;rsm;vmydkUpOf t&G,ftpm;rsm;a&mpyfyg0ifyHk (grading) tajymif;tvJ rnfrQ 

yif&Sdaeapumrl vdktyfaom tcsdK;tpm;trSefudk tpyfwdkif;wGif wlnDpGm &&Sda&;onf txl; 

ta&;BuD;ygonf/ Oyrmtm;jzifha&mpyfxm;onfh(composite grading)wpfckwGifa&mpmBuD; 

t&G,ftpm;ESpfrsdK;udka&moHk;xm;ygu4if;a&mpmwpfrsdK;pD\ grading upm;jcif;udkaxrdap 

&ef4if;a&mpmESpfrsdK;\EIdif;&tcsdK;tpm;yg0ifrI (relative proportion) udkvdktyfovdkvdkufí 

ñSday;jcif;jzifhrdrdvdktyfaom grading udkwajy;nD&&Sdatmif xdef;odrf;xm;oifhonf/ 
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 tcsdeftydkif;tjcm;tvdkuf tpdk"gwfyg0ifrI prf;oyfjcif; (moisture content test)  

rsm;?a&mpmwdkU\ grading prf;oyfrIESifhodyfonf;qprf;oyfrIwdkUudkyg jyKvkyfoifhonf/ tpyf 

tcsdK;tpm;rsm;udkvnf; yg0ifypönf;rsm;\yrmP worwfwnf;jzpfap&ef ñSday;&rnf/ 

csdefwG,fpyf&mwGif oHk;aomud&d,mrsm;\tvkyfvkyfyHk ? tajctaeESifh rSefuefrI wdkUudk wcg 

wcgpD ppfaq;ay;&rnf/  

 

azsmfpyfjcif; ( mixing )  

 uGefu&pfazsmfpyf&mwGifyg0ifypönf;rsm; orrQwpGm ysHUESHUap&efESifh a&mpm\ rsufESm 

jyifrsm;ay:wGifbdvyfajrtESpf (cement paste) rsm; nDnmrQwpGm zHk;vTrf;aeap&ef wdkYonf 

auseyfzG,f&maumif;aom azsmfpyfjcif;wpfck&&Sda&;twGuf t"duvdktyfcsufrsm; jzpfonf/ 

tcsdefwdkwdkESifh &nf&G,fcsufatmifjrifap&ef oHk;rnfh azsmfpuf (mixer) rsm;\tajctae 

aumif;rGef&rnf/ txl;ojzifhtoGm;jym; (blade) rsm;udk aumif;pGm'DZdkif; vkyfxm;&ef? cGifhjyK 

onf xufydkaom0efydkrsm; rxnfh&ef ? azsmfpufxJodkU ypönf;rsm;tzdwftpifr&SdyJxnfhay;Edkif 

&efESifhxkwfvkyfolucGifhjyKaom toifhawmfqHk; tjrefEIef;jzifh vnfywf&efwdkYudk *½kpdkuf&rnff/ 

 azsmfpyfrIrjyKvkyfrD azsmfpuf\ twGif;ydkif;ESifh toGm;jym; (blade) rsm;oefU&Sif;rI 

&Sd-r&Sd ? toGm;jym;rsm;yGef;yJhaerI &SdcJhvQifvnf; 10% cefUxufydk-rydkppfaq;&rnf/azsmftdk; 

(drum) onfa&vHk&rnf/ tcsdKUpHowfrSwfcsufrsm; (specifications) utpyfwpfck\yrmP 

udk azsmfpuf\owfrSwftqHUyrmP (capacity) xufrydkap&efuefUowfay;xm;onf/ tcsdKU 

url owfrSwftqHUyrmPxuf rnfrQydkoHk;Edkifonfqdkonfudk &mcdkifEIef;jzifh owfrSwfay;xm; 

onf (rsm;aomtm;jzifh 10 &mcdkifEIef;)/ azsmfpuf\owfrSwftqHUyrmPudk4if;\trnfjym; 

(nameplate)ay:wGif azmfjyrxm;ygu 4if;\ twdkif;txGmudk MunfhNyD; xkwfvkyfol\uuf 

wavmuf (catalog) pmtkyfwGif &SmazGazmfxkwfEdkifonf/ odkUr[kwfygu azsmftdk; (drum) \ 

twkdif;txGmrsm;udk ,lí xkxnfwGufcsufjcif; jyKvkyf&rnf/ azsmftdk; xkxnfESifh 

owfrSwftqHU yrmP (rated capacity) onf azsmfpuftrsdK;tpm;ESifh t&G,ftpm;ay: 

rlwnfí 

2

1

2  ; 1 rS 

2

1

4   ; 1 twGif; &Sdwwfonf/  
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a&udk ypönf;tajcmufrsm; pxnfhcsdefrS xnfhNyD;oGm;onfhwdkif wpfavQmufvHk; azsmf 

pufxJodkY xnfhay;oifhonf/ ypönf;tajcmufrsm;udk wNydKifwnf; xnfhoifhNyD; zdwfpifrI udk 

cGifhrjyKoifhyg/ 

 tylcsdef 140° F xufausmfaoma&ylrsm;udk bdvyfajrESifh xdawGYapygu bdvyfajr 

rsm; csufcsif;cJoGm;jcif; (odkY) bdvyfajrtvHk;rsm; jzpfay:jcif;wdkU &SdvmEkdifojzifh rokH;oifh 

ay/ bdvyfajr tvkH;rsm;jzpfapEkdifaomtjcm;tcsufrsm;rSm ausmufrsm;t&if bdvyfajrudk 

BudKxnfhrdjcif;? azsmfpuf\ toGm;jym;rsm; (mixer blades) yGef;yJhaejcif;ESifh ylaeaom 

ausmufESifh bdvyfajrrsm;udk okH;rdjcif; wdkUjzpfEkdifonf/  

 azsmfpyffcsdef ( mixing time ) onfazsmfpuft&G,ftpm;ESifh trsKd;tpm;ay: rlwnf 

í ajymif;vJEkdifonf/ tawGUtBuKHt& 1 ukAudkuf ESifh 4if;xufi,fonfh tqefYyrmP 

(capacity) ½Sdaom azsmfpufrsm;twGuf tenf;qkH;azsmf pyfcsdef 1 rdepf [k owfrSwfxm; 

onf/ 

2

1  ukAudkufydkvmwdkif;tenf;qkH;azsmfpyfcsdefudk 15 puúefU ydkay;oifhonf/  

 wpfcgwpf&HwGif mixer ESifh rqdkifonfhtjcm;aom jyifyaESmifhaES;MuefUMumrI 

rsm;aMumifh azsmfpufxJwGifrdepfaygif;rsm;pGmqufvufíarTay;ae&wwfonf/ rdepf tenf; 

i,fcefUydkí azsmfpyfjcif;onf cHEdkif&nftm;ESifh orrQwrI wdkYtwGuf ydkaumif;apaomfvnf; 

tvGeftuRHMumjrifhygu txl;ojzifh aysmhaom a&mpmrsm;udk BudwfacsouJhodkU jzpfEkdifaom 

aMumifh grading udkxdcdkufapEkdif ygonf/  

 tcsdKU pHowfrSwfcsufrsm; taejzifh azsmfpyfNyD;aemuf tokH;jyK&rnfh tcsdeftuefU 

towfudk ay;wwfMuaomfvnf; uGefu&pfwpfckonf a&xyfxnfhp&m rvdkbJ aumif;pGm 

avmif;EdkifNyD; tjynfht0 odyfonf;atmif jyKvkyfEkdifonfh tajctae &Sdaeao;ygu4if;uGef 

u&pfudk qufvuf okH;Ekdifygonf/ a&xyfxnfhNyD; azsmfpyfjcif;udk a&xdk;jcif; (retempering) 

[kac:NyD; tqifhtwef; ½Sdonfh pHowfrSwfcsufrsm;u 4if;udkwm;jrpfMuygonf/  

 uGefu&pfudkk vufjzifhazsmfpyf&rnfqdkygu aoaocsmcsmtcsdef,lí ESHUpyfatmif 

azsmf&ef vkyfief;ppfu twif;wdkufwGef;oifhonf/a&mpmrsm;udk tajcmuftwdkif; t&ifOD;pGm 

a&mpyfNyD;rS a&xnfhum txufatmuf ESYHkpyfatmif tenf;qkH; okH;BudrfcefU (odkUr[kwf) 

vdktyfaom uGefu&pftaysmhtrm (consistency) &½SdNyD; orrQwonfhta&mwpfck 

jzpfvmonfh wdkifatmif azskmfpyfoifhygonf/ 
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uGefu&pftaysmhtrmudkxdef;ausmif;jcif; (control of consistency) 

 uGefu&pf taysmhtrm (consistency) udk azsmfpufae&mwGifvnf;aumif; ? o,f,l 

ydkYaqmifonfh ypönf;ud&d,mrsm; ae&mwGif vnf;aumif;? txl;ojzifh ausmufyHk;rsm; xJodkU 

xnfhonfhae&mwGifvnf;aumif;avhvmtuJcwfjcif;onf vkyfief;ppfwpfOD;vkyf&rnfhta&; 

tBuD;qHk; wm0efrsm;xJrS wpfckjzpfonf/ 4if;avhvmrIrsm;udk tajccHí vufawGUvkyfudkif& 

vG,fulonfh tajcmufqkH; consistency udkausmufyHk;xJ vkyf&udkif&onfh tajctaeay: rl 

wnfNyD; a&G;cs,fowfrSwfay;&rnf/ xdkUaMumifh txl;ojzifhEId;qGx&yfum; (agitator truck) 

rsm;udkokH;ygu consistency udktaumif;qHk; xdef;ausmif;Edkif&ef vkyfief;cGifESifh csdefwG,fpyf 

puf (batching plant) wdkYMum; vsifjrefpGmqufoG,f owif;ay;Edkif&ef vdktyfonf/  

 rsm;aomtm;jzifh uGefu&pfazsmfaomvkyfom;rsm;taejzifh tokH;jyK&onfh vkyftm; 

udk avsmhcsEdkifonf[laom txifjzifh a&rsm;rsm;ygaom uGefu&pf aysmhaysmh udkom vkdvm; 

Muonf/ odkUaomfuGefu&pfwpfckonf a&yg0ifrI rsm;aomaMumifh aysmhavav 4if;\t&nf 

taoG; usqif;avavjzpfNyD; t&G,ftpm;tvdkufuGJoGm;rI (segregation) jzpfEdkifacs ydkrsm; 

vmayonf/ xdkUaMumifhuGefu&pf onf ysm;ovuftHko@ef (honeycomb) rjzpfay:apbJ 

aumif;rGefpGm avmif; Edkif½kH r&Sdrjzpf vdktyfonfh a&udkom azsmfpyf&mwGif xnfhoifhygonf/ 

 Consistency worwfwnf;&ap&ef,ciffjyKvkyfcJhaomtpyfrsm;ay: tajccHí a& 

yrmPtwdk;tavsmhvkyfxdef;ausmif;NyD;azsmfpufxJhodkUxnfhay;&onf/ a&mpmrsm; grading 

ESifhtpdk"gwfyg0ifrI(moisture content)wajy;nDjzpfaeygua&yrmPudkajymif;vJ&ef tenf; 

tusOf;om vdktyfygrnf/ rnfodkUyifjzpfap a&yrmPudk ykHaojzpfap&ef &nf&G,fcsufjzifh 

a&csdefwG,fxnfhonfhud&d,mrsm;udktaoydwfrxm;oifhay/xdkodkYydwfxm;ygua&mpm\tpdk

"gwfyg0ifrItajymif;tvJaMumifhuGefu&pf\ consistency ygvdkufíajymif;vJvmrnf/  

 Consistency udk ttdprf;oyfenf; (slump test) jzifhtrsm;qkH; wdkif;wmMuonf/ 

odkUaomf wpfckwnf;aom slump test tajzay: rlwnfí uGefu&pfudk y,foifh-roifh 

rqkH;jzwfoifhay/ tb,fhaMumifhqdkaomf 4if;prf;oyfrIonfyifvQif wpfpHkwpf&m trSm; 

t,Gif; ½SdEdkifaomaMumifhjzpfonf/ 

 ½kd;½Sif;vG,fuljrefqefaom consistency wdkif;onfhtjcm; prf;oyfrIwpfckrSm ball 
penetration test jzpfonf/ 4if;onf 6 vufr tcsif;½SdNyD; 30 aygif av;aom owåK 



                                  

 62

abmvkH;jcrf;udk azsmfNyD;puGefu&pf xJodkU jznf;n§if;pGm ESpfjr§Kyfapjcif;tm;jzifh wdkif;wmonfh 

enf;vrf; jzpfonf/ ASTM C60 wGif tao;pdwfazmfjyxm;onf/  

 avyg0ifrI prf;oyfjcif; (air content test) ESifh consistency prf;oyfjcif; wdkUudk 

wpfNydKifwnf;jyKvkyfoifhonf/ tb,fhaMumifhqdkaomf avyg0ifrI tajymif;tvJonf 

consistency udk rsm;pGmMoZm oufa&mufapaomaMumifh jzpfonf/  

 x&yfum; azsmfpuf (truck mixer) rsm;oHk;aomudpörsm;wGif consistency 

tajymif;tvJudk avsmhenf;ap&ef azsmfpyfjcif;udk wwfEdkiforQaemufusNyD; rSpwif jyKvkyf 

Edkifonf/ arT&rnfharTcsdef\ yxr 90% cefYwGif azsmfpyfa& (mixing water) \ 75% cefY 

udkxnfharTNyD; usefaoma&yrmPudkrl uGefu&pfravmif;rDuyfvQuf ( odkY ) vkyfief;cGifodkY 

a&mufcsdefrSom xnfhNyD;usefarTcsdeftwGif; tNyD;owf arT&efjzpfonf/ 

 yxrqHk; tpyfrsm;wGiftajctaersm; rwnfNidrfao;jcif;ESifh rqvmrsm;azsmftdk; 

ESifh o,f,lydkYaqmifonfh ypönf;ud&d,m (conveying device) wdkYwGif uyfusefaejcif; 

wdkYaMumifh trSm;t,Gif; jzpfEdkifonf/ 

 uGefu&pf azsmfpyfcsdefESifh avmif;csdefMum; tcsdef tvGefMumygu uGefu&pfonf 

rmoGm;NyD; uspfvpfodyfonf;rI (consolidation) aumif;pGm r&Edkifawmhay/ tenf;i,f 

avmuf xufydkí cJjcif;udkjzpfay:apaom uGefu&pfudk jyefvnfjyKjyif wnfhrwfay;&ef 

vdktyfonf/ uGefu&pfrsm; cJoGm;onfh taMumif;&if;rsm;rSm aeESifh avwdkYaMumifh 

azsmfpyfa& ( mixing water ) tvGeftuRH taiGYysHjcif;aMumifh vnf;aumif;? a&mpmrsm;u 

azsmfpyfa&udk rsm;jym;pGm pkyf,lrIaMumihf vnf;aumif;? yg0ifaom ypönf;wpfckck\ 

jrifhrm;aom tylcsdefaMumifh vnf;aumif;? "gwfjyKjref"gwkypönf; (accelerator) wpfrsdK;rsdK; 

rodvdkufbJ yg0ifoGm;jcif;aMumifh vnf;aumif;? apmpD;pGm rmapEdkifaom *kPfowåd½Sdonfh 

bdvyfajrudk oHk;rdjcif;aMumifh vnf;aumif; jzpfEdkifonf/ a&xyfxnfhNyD; xyfrHarT,lNyD;rSom 

avmif;Edkifonfh tajctaeodkU a&muf½Sdavmufatmif rmcJaeonfh uGefu&pfudk 

wnfaqmufa&; wGif roHk;oifhay/ 

 

o,f,lyd kUaqmifjcif; ( conveying ) 

 uGefu&pf azsmfpuf rS ausmufyHk;twGif;odkUta&muf uGefu&pfo,f,lydkUaqmifonfh 

enf;vrf;onf ttd (slump) qHk;½IHl;rI tenf;qHk;jzifh ausmufyHk; twGif;wGif uGefu&pf nDnD 

nmnm &&Sdaprnfh enf;vrf;jzpfoifhonf/ 
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 uGefu&pf avmif;onfhtcg uGefu&pf usqif;onfh vm;&mt&yf (direction) onf 

vnf;tay:atmufwnfhwnfh (vertical) jzpfoifhonf/ xdkodkUr[kwfvQif a&mpmBuD;rsm; 

uGJxGufoGm;Edkifonf/ 

 o,f,lydkYaqmifa&; ud&d,m trsdK;rsdK;udk toHk;jyKMuonf/ oHk;aomtcg wpfrsdK; 

wnf;jzpfap? twGJvdkufjzpfap toHk;jyKMuonf/ odkY&mwGif t"dutm;jzifh tokwfvdkuf 

o,fydkY&ef xnfhp&mrsm; (batch containers) [ Oyrm - yHk; (bucket)? vSnf; (cart)? 

vufwGef;vSnf; (wheel barrow)? x&yfum; (truck) ponf]? avQmrsm; ( chutes )? 

ywfvnf a&GU&Sm;cg;ywfjym;rsm; (conveyor belts)? ydkufo,f,l ydkUaqmifpHepf (pipe 

conveyer) ponfwdkUjzpfMuonf/ 

 

tokwfvdkufo,fydk Y&efxnhfp&mrsm; ( batch containers ) – wpfae&mrSwpfae&m 

odkUa&TUonfh tuGmta0;&SnfvQif segregation udk umuG,f&ef EId;qGx&yfum; (agitator 

truck) udk oHk;oifhygonf/  

avsmrsm;ESif hywfvnfa&GU&Sm;cg;ywfjym;rsm; ( chutes and belts ) –  avQmrsm;\ 

jzwfydkif;yHkwGif a'gifhcsdK;rygoifhyg/ a'gifhcsdK; ( corner ) wGif uGefu&pfrsm; pkjcif;udk a&Smif&ef 

jzpfonf/ avsm\ tapmif; (slope) onf uGefu&pfavmif;&eftwGuf vdktyfonfh (odkY) 

owfrSwfxm;onfh  ttd (slump) xufydkrvdkapbJ uGefu&pf aumif;pGm qif;oGm;Edkifonfh 

rwfapmufrI &Sdoifhonf ( slope udk 1 vertical wGif 2 (or) 
2

1

2  horizontal EIef;jyKvkyf 

Muonf )/ 

 rmonfhuGefu&pfudk o,faqmif&eftwGuf aumif;rGefpGm 'DZdkif;jyKvkyfxm;aom? 

aumif;pGmxdef;odrf;xm;aom? aumif;pGmtvkyfvkyfaeaom ywfvnffa&GU&Sm;cg;ywfjym;rsm; 

(conveyor belts) onf oifhawmfygonf/ yljyif; ajcmufaoGU avwdkufonfh&moDwGif 

uGefu&pfrsm; tvGeftuRH rmcJroGm;atmif avsm (odkU) ywfvnfa&TU&Sm; cg;ywfjym; 

rsm;ay:wGif trdk;tum vkyfxm;oifhygonf/ 

yd kufvHk;rsm; ( pipes ) –  ydkufudk jzwfNyD; yefUjzifhwdkuf½dkufarmif;ay;jcif;tm;jzifh 

uGefu&pfavmif;jcif;onfvnf; xda&mufonfh o,f,lydkUaqmifa&;enf;vrf;wpfckjzpfonf/ 

4if;uGefu&pfonf orrQwrI &Sdaom ? aysmhaysmif;aom ? tv,ftvwf taysmhtrm&SdNyD; 

vkyf&udkif& aumif;aom? tqufrjywf ay;ydkUEdkifaom uGefu&pfjzpf&ef vdktyfygonf/ 
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yljyif;onfh &moDtwGif; uGefu&pfavmif;csdefwGif o,faqmifonfh ydkufudk pdkpGwfonfh 

ypönf;jzifh zHk;tkyfívnf;aumif;? tjzLa&mif aq;okwfay;jcif;jzifh vnf;aumif;? slump 

avsmhusrIudk oufomap&efESifh uGefu&pftylcsdefwufrI tenf;qHk;jzpfap&ef aqmif&Gufoifh 

ygonf/ Pump jzifh uGefu&pfravmif;rD yefYESifhydkufrsm;twGif; uGefu&pfwGif ygonfh 

tcsdK;wl rqvmjzifh okwfvdrf;jcif; jyKvkyfMuonf/ uGefu&pfavmif; NyD;oGm;aomtcg 

yefYESifhydkuf rsm;udk taotcsm aq;aMum&ef vkdtyfygonf/ 

 

ae&mcsjcif; ( placing ) 

 uGefu&pfavmif;aepOf uGefu&pfudkae&mcsjcif; vkyfief;onf t"duusNyD; tvGef 

ta&;BuD;aom udpöwpfckjzpfygonf/ t&G,ftpm;tvdkuf uGJoGm;jcif; (segregation) udk 

a&Smif&ef uGefu&pfusrnfh vm;&mt&yf (direction) onf tay:atmufwnfhwnfh 

(vertical) jzpfoifhonf/ uGefu&pfavmif;vdkonfh a&csdefrSwf (level) txuf&Sd yHkpHcGuf \ 

ab;wbufwcsuf (odkU) oHacsmif;rsm;udk uGefu&pf½dkufcwfNyD; segregation jzpfjcif;udk 

a&Smif&ef oifhawmfonfh avsmudk toHk;jyKí avmif;oifhonf/ uGefu&pfavmif;onfhtcg 

uGefu&pf xGufonfh tayguf0udk tay:atmufwnfhwnfh (vertical) jzpfatmif udkifxm; 

ay;oifhonf/ xdkodkUr[kwfygu BuD;rm;onfh segregation jzpfwwfonf/ 

 uGefu&pfudk 4if;\aemufqHk; &Sdoifhonfhae&mteD;wGifom csoifhonf/ uGefu&pfudk 

a0;onfhae&mü csNyD; ab;wdkufa&TUjcif;udk ta0;BuD;rvkyfoifhyg/ Oyrm uGefu&pfudk            

2' - 3' xufydkNyD; ab;wdkufrpD;apoifhyg/ rnfonfh uGefu&pf trsdK;tpm;udk avmif;onfh 

tcgwGifjzpfap xGefjcpfudkoHk;í uGefu&pfudk rjzefUap&yg/ 

 uGefu&pftopfavmif;onfhtcg avmif;NyD;om; uGefu&pfudk jyefvnfwkefcgapjcif; 

(revibration) jyKvkyfoifh-roifh ESifhywfoufí pufEId;xm;onfh wkefcgpuf (vibrator) \ 

udk,fydkiftav;csdefjzifh rlvuGefu&pfxJodkU epfjr§Kyf0ifa&mufEdkifonfh teuftxdudk jyefvnf 

wkefcgjcif;jyKvkyfoifhygonf/ wkefcgpufudk uGefu&pfxJrS qGJ,lonfhtcgwGifvnf; wkefcgae 

onfh taetxm;jzifh jznf;ñSif;pGm qGJxkwfoifhygonf/ 

 tvkyform;rsm; avmif;NyD;p uGefu&pfay:wGif (odkY) qifxm;onfh oHacsmif;rsm; 

ay:wGif vrf;avQmufjcif;udk wwfEdkiforQ a&SmifMuOfoifhygonf/ 
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odyfonf;atmifjyKvkyfjcif; ( consolidation ) 

 uGefu&pfavmif;aepOf uGefu&pfudk ae&mwdkif;wGif ESHUESHUpyfpyfESifh nDnDrQrQ 

odyfonf;rI&atmif jyKvkyfoifhygonf/ vufESifhxdk;onfh ud&d,mrsm; ( hand tools ) ? 

wkefcgpufrsm; (vibrators) (ydkaumif;onf) odkYr[kwf tacsmudkifpufrsm; (finishing 

machines) jzifh odyfonf;atmifvkyfjcif;jzifh uGefu&pfESifhoHacsmif;rsm;Mum; ESifh acsmarGU 

aeonfh uGefu&pfta[mif;ESifhtopfMum; wG,fuyfrI (bond) aumif;rGefpGm &&Sd&ef 

jyKvkyfoifhygonf/ oHacsmif;rsm;w0dkufESifh jr§KyfESHxm;rnfh wyfqifypönf;rsm; (embedded 

fixture ) w0dkuftjyif yHkpHcGufrsm;\ axmifhrsm;odkU uGefu&pfaumif;pGma&muf&Sdap&ef 

vibrator udk ae&mESHUatmif xdk;ay;oifhonf/ odkYaomf vibrator udk vdktyfonfxuf 

ydkMumMum roHk;oifhyg/ Vibrator udk vdktyfonfxufydkí MumMumtoHk;jyKygu segregation 

jzpfjcif; ? a&ESifhtrIefrsm;tay:odkU wufvmjcif;rsm; jzpfwwfonf/ tay:odkUwufvmonfh 

a&rsm;onf oHacsmif;rsm; ESifh a&mpmBuD;rsm;\ atmufwGif vma&mufpkae wwfojzifh 

uGefu&pfESifhoHacsmif;wdkUMum; wG,fuyfjcif; (bond) udkxdcdkufapygonf/ xdkodkU jzpfay: 

vmaom ajrmif;i,frsm;aMumifh uGefu&pf a&pdrfhjcif; ( leakage ) jzpfay:wwf ygonf/ 

 vHkavmufonfh ud&d,mwefqmyvmrsm;ESifh udkifwG,fol (operator) rsm;xm;ay; 

jcif;jzifh azsmfNyD; uGefu&pf udk udkifwG,f&mwGif aESmifhaES;rIr&Sdap&ef axmufyHhay;xm;&rnf/ 

odkYr[kwfyguuGefu&pfonf uspfvpfodyfonf;rIudkae&mtESHUr&ao;rDESifhrsufESmjyif tacsm 

udkifrI rNyD;ao;rDwGif tvGeftuRH cJoGm;Edkifonf/ 

 

'kwfacsmif;jzifhxdk;jcif; ( hand tamping ) - aysmhaysmif;onfh uGefu&pftwGuf vufjzifh 

xdk;onfhfhud&d,m ('kwfacsmif;) onfavmif;rnfh uGefu&pftvTm (layer) \atmufzuf txd 

xdk;azmuf 0ifa&muf&ef vdktyfygonf/ ajcmufonfh uGefu&pftwGuf vufESifhxkaxmif; 

&rnfqdkvQif uGefu&pfavmif;onfh rsufESmjyifay:wGif rqvm (odkU) bdvyfajr tESpf rsm; 

cyfyg;yg; ay:aygufvmNyD; pdkpGwfvmonftxd av;vHNyD; xdyf0tjym;&Sd ypönf;jzifh 

rsufESmjyifudk xkay;&ygrnf/ 

wkefcgjcif; ( vibration ) - a,bk,stm;jzifh uGefu&pf ta&mwpfckudk vufjzifh 

xkaxmif;jcif; ? xdk;jcif; jyKvkyfjcif;jzifh odyfonf;atmif vkyfr&aomtcg wkefcgpufudkoHk;í 

odyfonf;atmif jyKvkyfjcif;jzpfonf/ 
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 Vibrator udk a,bk,stm;jzifh twGif; (internal) ? rsufESmjyif (surface) ESifh 

ausmufyHk; (form) vibrator [lí (3)rsdK;cGJjcm;xm;onf/ xdkoHk;rsdK;xJrSrnfonfhtrsdK;tpm; 

udkrqdk pepfwus oHk;wwf&ef vdktyfonf/ wdkawmif;aom tuGmta0;rsm;udk taotcsm 

owfrSwfí wkefcgrI\tusdK;oufa&mufrI wpfae&mESihfwpfae&mtenf;i,f xyffrdap&efESifh 

ae&mvGwfrusefap&ef vibrator udk pHepfwustoHk;jyK&rnf/ Vibrator udkuGefu&pf ESHU 

pyfpGmodyfonf;rI&onfhwdkifatmif txdom qufvuf oHk;oifhonf/ 4if;xufydkí vibration 

qufvufjyKvkyfvQif a&mpmBuD;rsm; atmufzufwGiftenfxdkifíbdvyfajrtESpfrsm; tay: 

wufvmwwfonf/ rnfodkUqdkap tvGeftuRHwkefcgrIay;jcif; (overvibration) tvG,fwul 

jzpfwwfaomuGefu&pfonfa&rsm;aeojzifh4if;\slump udkavsmhay;oifhygonf/ Vibrator 

udk tuGmta0; 18 vufr rS 30 vufr Mum;ydkif;jcm;í wae&mwGif 5 puúefU rS 15 puúefU 

tMumxdomxdk;oifhonf/Vibrator udkae&mtus,fBuD;jcm;í tcsdefMumjrifhpGm rxdk;oifhyg/ 

 twGif;wkefcgpuf (internal vibrator) wpfckudk oHk;onfhtcg uGefu&pf twGif;odkU 

tay:atmuf wnfhwnfhxdk;oifhonf/ uGefu&pfudk uefUvefUjzwfí qGJroGm;oifhyg/ 4if;udk 

uGefu&pf twGif;odkU xdk;í jyefqGJEIwfonfhtcgjznf;jznf;csif;omjyKvkyfoifhonf/ qGJEIwfpOf 

tcsdeftwGif; vibrator udk wkefcgrIay;xm;&ygrnf/ odkUr[kwfygu EIwfonfhae&mwGif 

taygufjzpfíusefcJhEdkifonf/ Vibrator udk toHk;jyKNyD; uGefu&pfudk wpfae&mrStjcm; 

wpfae&modkU [dka&TU'Da&TU rvkyfoifhyg/ Segregation jzpfwwfygonf/ 

 rsufESmjyifwkefcgpuf (surface vibrator) wpfckudkoHk;onfhtcg tvTm (layer) \ 

atmufzufqHk;xd odyfonf;rI &atmif vkyfoifhygonf/ vdktyfonfhae&mtxd vibrator \ 

tusdK;oufa&mufrI ra&muf&Sdygu uGefu&pf avmif;onfh tvTm\ txludk avsmh&ef (odkY) 

puf\pGrf;tifudk jr§ifhay;&efvdktyfygonf/ 

 uGefu&pfavmif;rnfh taqmuftOD; tpdwftydkif;onf twGif;wkefcgpuff r0ifEdkif 

avmufatmif yg;yg;vTmvTm jzpfaeonfhtcg ausmufyHk;wkefcgpuf (form vibrator) udk 

oHk;oifhygonf/ 

 cJpjyKaeaomuGefu&pfudk jyefí wkefcgaomtcg uGefu&pfjyefvnf aysmhaysmif; 

vmEdkifonfh taetxm;&Sdao;ygu tusdK;&SdpGmtoHk;jyKEdkifygonf/ þudpörsdK;wGif wkefcg 

aeaom vibrator \ udk,fydkiftav;csdefjzifh uGefu&pftwGif; 0ifa&mufEdkifonfh ae&mtxd 

wkefcgrIay;ygu tusdK;oufa&mufrI&Sdygonf/ 
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&yfem;tquf ( construction joint ) 

 wpfokwfavmif;NyD;onfhtcgESifh wpfaeUwmvkyfief; NyD;onfhtcgrsm;wGif &yfem; 

tquf (construction joint) jzpfay:wwfygonf/ &yfem;tquf (construction joint) 

ae&mrsm;onf a&vHkrItm;aysmhonfhae&mrsm; jzpfojzifh 4if;tqufrsm;udk wwfEdkiforQ 

a&Smif&Sm;oifhonf/ rjzpfrae construction joint xm;&rnfqdkvQif rSefuefonfhae&mjzpfNyD; 

oyfoyf&yf&yfESifh wG,fuyfrIaumif;&ef vdktyfygonf/ 

 Construction joint udk ae&ma&G;&mESifh jyKvkyfpDrH&mwGif taqmuftOD;\ cHEdkif 

&nftm;(structure strength) udktenf;qHk;om xdcdkufap&efjyKvkyfoifhygonf/ Oyrmtm; 

jzihf Murf;cif;jym; (slab) ESifh,ufr (beam) wdkUwGif construction joint xm;ygu cef;zGifh 

(span) \tv,fteD;tem;wGif slab ESifh beam 0if½dk;udk a'gifhrwfusvsuf jzpfoifhygonf/ 

avmif;xm;NyD;uGefu&pf ESifh topfavmif;rnfh uGefu&pf ESpfckMum; bond aumif;&ef 

twGuf uGefu&pf ta[mif;udk taxGtxl; jyifqif&ef tNrJwrf; rvdktyfyg/ rsufESmjyif 

ta[mif;udkoeYf&Sif;ap&efESifhpdkpGwfap&efrlum;vdktyfygonf/ 4if;rsufESmjyifta[mif;onf 

ajcmufaoGUnpfax;raeygu ta[mif;ESifh topfqHkonfh ae&mw0dkuf ESUHpyfpGmcyfpdyfpdyf 

wkefcgay;jcif;jzifh bond udkaumif;apygonf/ Bond aumif;aumif;&&eftwGuf tquf 

(joint) rsufESmjyifudk Murf;atmif vkyfay;&ef tNrJrvdktyfygf/ xdkodkY Murf;atmif jyKvkyf 

vdkufvQif joint rsufESmjyifudkoefU&Sif;atmifaq;aMum&müyiftaESmifht,SufjzpfEdkifygonf/ 

 uGefu&pfta[mif;wpfckay:odkUuGefu&pftopfxyfavmif;vQif uGefu&pfravmif; 

rD uGefu&pfta[mif;ay:wGif avmif;rnfh uGefu&pfwGif yg0ifonfhrqvmESifhtrsdK;tpm;wl 

rqvmjzifh zHk;tkyfNyD;jzefUMuufay;oifhygonf/ uGefu&pfta[mif;udk tcsdefMumjrifhpGm pdkpGwf 

aeapNyD;rSom txufazmfjyygtwdkif; rqvm jzifh zHk;tkyfjzefUMuufay;jcif; jyKvkyfoifhonf/  

 a'gifvdkuf (odkY) rwfapmufpGm apmif;aeonfh tavsmrsufESmjyifay:wGif uGefu&pf 

avmif;rnfqdkyguuGefu&pfxJwGif rqvmrsm;rsm;ygatmifa&mpyfoifhonf (odkU) ta[mif; 

rsufESmjyifay:wGif uGefu&pf ravmif;rDtcsdefuyfvsuf rqvm uyfoifhonf/ wG,fuyfrI 

aumif;ap&ef rqvm (odkU) tjznfhvTm (grout coating) udk tcsdeftMumBuD; BudKí 

ruyfxm;oifhyg/ cJoGm;Edkifonf  odkUr[kwf ajcmufoGm;Edkifonf/ 
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tcef;( 8 ) 

uGefu&pfavmif;NyD;aemufppfaq;jcif; 

INSPECTION AFTER CONCRETING 
 
 
 vkyfief; ppfaq;jcif; udpöonf uGefu&pf avmif;NyD;½HkESifh rNyD;ao;yg/ uGefu&pf 

rsufESmjyifrsm; rysufpD;atmif umuG,frIrsm; jyKvkyfap&efESifhaumif;pGm tom;aoatmif 

jyKvkyfap&ef vdktyfygao;onf/ 

 uGefu&pf taqmufttHktpdwftydkif; (structural member) udk,fwdkif 4if;\ 

udk,fydkif tav;csdefESifh wnfaqmufa&; 0ef&Sif (live load) udk tenf;qHk; pdwfcs&udef; 

(safety factor) 2 avmufjzifh xrf;Edkifonftxd a'gufrsm;udk rjzKwfyJxm;&Sd&rnf/ 

a,bk,s tm;jzifh omreftylcsdefwGif a'gifvdkuf ausmufyHk; (vertical form) rsm;udk 

uGefu&pf avmif;NyD; aemufwpf&ufwGif z,f&Sm;Edkifonf/ uGefu&pftav;csdefudk xrf; 

xm;onfh ausmufyHk;rsm;udkrl tcsdefMum&SnfpGm xm;&rnf/ taqmufttkH tpdwftydkif; 

taejzifh 4if;xrf;&rnfh 0efrsm;udk rQrQwwESifh wjznf;jznf;csif;ydkí ydkíxrf;ap&ef 

a'gufrsm;udk wjznf;jznf;cGJjcm;í z,f&Sm;oifhonf/ ausmufyHk;rsm;udk apmpD;pGmcGmjcif;onf 

tacsmudkifjcif; (finishing) ESifh curing ½IaxmifhuMunfhvQif aumif;ygonf/ txl;ojzifh 

ajcmufaoGUaom&moDwGifuGefu&pfavmif;NyD;aemuftapmqHk;jzpfEdkifonfhtcsdefwGifausmuf 

ykH;udk cGmNyD; owfrSwfxm;onfh tom;aoatmif jyKvkyfonfh enf;pOf (curing procedure) 

udk pwifoifhygonf/ ausmufyHk;rsm; rcGmEdkifrDumvwGif tom;ay:aeonfh uGefu&pf 

rsufESmjyifudk tNrJpdkpGwfaeatmif pDrHxm;oifhonf/ avmif;vdkufaom a&onf uGefu&pfESifh 

ausmufyHk;rsm;Mum; xJodkU vnf;pD;0if EdkifatmifjyKvkyfEdkifvQif ydkaumif; ygonf/  

 

tom;aoatmifjyKvkyfjcif; ( curing ) 

 uGefu&pfudk curing jyKvkyfjcif; qdkonfrSm 4if;udk pdkpGwfatmif xdef;odrf;xm;jcif; 

ESifh vdktyfvQif aEG;axG;pGm xm;jcif;jzifh uGefu&pf\ "mwfjyKjcif; (hydration) udkqufvuf 

jzpfapjcif;udk qdkvdkygonf/ Curing onf uGefu&pf\ rsufESmjyiftajctae ESifh taxGaxG 

t&nftaoG; udk BuD;rm;pGm jr§ifhwifay;Edkifonf/ 
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 pHowfrSwfcsuf trsm;pkt& omrefbdvyfajrudkoHk;í avmif;xm;aom uGefu&pf\ 

tom;ay:aeaom rsufESmjyifudk (7)&uf qufwdkuf curing vkyf&efjzpfygonf/ awmfawmf 

rsm;rsm; pHowfrSwfcsufrsm;u (14)&uf curing vkyfay;&efowfrSwfonf/ apmpD;pGm 

cHEdkif&nftm; wufaom bdvyfajr (high-early-strength cement) twGuf txufazmfjyyg 

tcsdefw0ufavmufom curing vkyfay;&ef vdktyfygonf/ wjznf;jznf;csif;rmaom 

bdvyfajr (slow-hardening cement) twGufrl omref normal bdvyfajrxuf curing 

vkyfcsdefydk ay;&ef vdktyfygonf/ 

 aumif;onfh curing enf;vrf;rsm;rSm a&udkqufwdkufjzef;ay;jcif;? pD;aeaoma& 

(odkU)tdkifaeaoma&jzifhtNrJxdawGUay;jcif;odkUr[kwfoJjzifhzkH;NyD;a&jynfh0aeapjcif;?a&vHk;0 

pdkpGwfaeonfh zsifMurf; (odkU) a&udk pkyfEdkifaomtp ( material ) rsm;jzifhzHk;tkyf xm; 

jcif;wdkUjzpfonf/ avmif;NyD; uGefu&pf rsufESmjyif rysufpD;Edkifonfh tcsdeffrSpí uGefu&pf 

\tom;ay:aeaom rsufESmjyifudk a&avmif;ay;oifhonf/ ausmufykH;uyfxm;aombuf 

rsm;wGifrlausmufykH;udkcGmNyD;NyD;jcif;?a&jzifhqufwdkufpdkpGwfaeatmifjyKvkyfay;oifhonf/ 

 a&pdkpGwfaeonfh opfom; ausmufyHk;rsm;ESiYf owåKykHpHcGuf (metal form) rsm;onf 

uGefu&pf rsufESmjyifrS a&qHk;½IH;jcif;udk umuG,fxm;Edkifygonf/ odkUaomf tom;ay:aeonfh 

rsufESmjyifay:odkU a&avmif;ay;NyD; 4if;a&onf uGefu&pfESifh ausmufyHk;rsm;Mum;xJodkU 

pD;0ifEdkifatmif pDrHxm;&ef vdktyfygonf/ þtaetxm;twdkif; xm;EdkifvQifrl ausmufyHk; 

udk rcGmbJ awmfawmfMumMumxm;Edkifygonf/ odkUr[kwfygu aESmifhaES;rIr&SdapyJ ausmufyHk; 

rsm;udk tjrefqHk; z,f&Sm;NyD; aocsmpGm curing vkyf&rnf/ a&ydwfvTm (seal coat) 

toHk;jyKrnfqdkvQif seal coat rxnfhrD24 em&D vHk;vHk; a&pdkpGwfaeatmif vkyfxm;oifhonf/ 

a&jynfh0atmifjyKvkyfjcif; (soaking)  onf txl;ojzifh bdvyfajr rsm;onhf ta&mrsm; 

(rich mixes) twGuf ta&;BuD;onf/ 

 pdkpGwfaeaomzsifMurf; ( wet burlap ) jzifh uGefu&pf avmif;NyD;p rsufESmjyif 

rsm;udk zHk;tkyfNyD; pdkpGwfatmif vkyfay;Edkifonf/ tb,faMumifhqdkaomf zsifMurf;onf 

tacsmudkifNyD; uGefu&pf\ rsufESmjyifudk rysufpD;apEdkifaomaMumifhjzpfonf/ 

 pd kpGwfaeaomajr (odkU) oJ ( wet earth or sand ) udk curing agent tjzpf 

toHk;jyKrnfqdkygu 4if;ajrBuD; (odkU) oJxJwGif twHk;tcJrsm; ausmufcJrsm; rygoifhyg/ 

tb,faMumifhqdkaomf 4if;ae&mrsm;wGif vQifjrefpGmajcmufaoGUwwfaomaMumifhjzpfonf/ 
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 a&vHkydwfypönf; (sealing compound) udk uGefu&pf rsufESmjyifay:wGif jzef;ay; 

jcif;jzifh azsmfpyfa& (mixing water) \ a&aiGUysHrIudk umuG,fEdkifvdrfhrnf/ txl;ojzifh wet 

curing vkyfxm;aom uGefu&pf rsufESmjyifudk a&vkHydwfypönf; toHk;jyKí curing vkyfygu 

auseyfzG,f&m½SdfaMumif; od&Sd&onf/ 

 yljyif;onfh &moDwGif uGefu&pftouf Ekao;csdefü aea&mifxdk;rIrS umuG,foifh 

ygonf/ Seal vkyfrnfh rsufESmjyifonf pdkpGwfaeonfh taetxm; jzpfoifhonf/ a&vkHydwf 

ypönf; (sealing compound) udk nDnm acsmarGUpGm zsef;ay;Edkifonfh ud&d,mjzifh zsef;ay; 

oifhonf/ omreftm;jzifh wpfvTmom vdktyfygonf/ odkUaomf tvGefajcmufaoGUonfh tajc 

taewGif ESpfvTm vkyfoifhygonf/ yxrtvTmwGif tayguftao;rsm; (pin holes) ygoGm; 

ygu a&aiGUysHrI jzpfEkdifaomaMumifh 'kwd,tvTm jyKvkyfjcif;u pdwfcs&ygonf/ vkyfief;ppf 

onf a&vkHydwfvTm &mEIef;jynfh vTrf;NcHKrI&Sdovm; ? nDnmpGm zkH;tkyfxm;rI &Sdovm; qdkonfudk 

ppfaq;oifhonf/  

 a&vkHpuúL (odkU) yvyfpwpftvTmrsm; (waterproof paper  or plastic 

sheets) – onfvnf; auseyfzG,f&m curing agent rsm;jzpfMuonf/ jyifnDvkyfief; (flat 

work) rsm;twGuf tqdkyg sheet rsm;udk uGefu&pf rsufESmjyifay:wGif uyfvsuf 

zHk;tkyfxm;&rnf/ 4if; sheet rsm;udk wpfvTmESifhwpfvTmMum; tpyffae&mwavsmufrS 

a&aiGUrxGufEdkifatmif zkH;zd xm;&rnf/ 4if;yvyfpwpf sheet rsm;onf uGefu&pfxJrS a&udk 

a&aiGUysHjcif; (evaporation) rjzpfatmif umuG,f½Hkru aqmufvkyfaepOfumvtawm 

twGif; uGefu&pf udk rxdcdkufatmifvnf; umuG,fay;Edkifonf/ puúL (odkU) sheet rsm;onf 

tpGef;txif; rjzpfapaom ypönf;rsm; jzpfoifhonf/ Sheet rsm;\ atmufwGif 

a&ajcmufaeovm; qdkonfudkod&ef rMumrMum vSefMunfhNyD; ajcmufpjyKNyDqdkvQif 

a&jyefavmif;xnfhay;NyD; a&vkHatmif jyefydwfoifhonf/ txl;ojzifh 

yljyif;ajcmufaoGUonfh&moDwGif a& (odkU) a&vkH ydwfvTm (sealing coat) udktokH;jyKjcif; 

tm;jzifh curing vkyf&eff pHowfrSwfcsufrsm; (specifications) wGif a&;om;azmfjy 

xm;avh&Sdygonf/ 
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tcef;( 9 ) 

uGefu&pfukdprf;oyfjcif; 

TESTING OF CONCRETE  
 
  cHEdkif&nfprf;oyfjcif; (strength test) rsm;udk jyKvkyf&mwGif (1)uGefu&pf \ 

t&nftaoG; tvm;tvmudk &SmazG&efESifh (2) wu,fhtaqmufttkH (structure) xJwGif 

owfrSwfxm;onfh tcsdefwpfckü jzpfvmEdkifbG,f&Sdaom cHEkdif&nftm; (strength) wdkUudk 

od&SdEdkif&ef [laom &nf&G,fcsufESpfcktwGuf jyKvkyfMuygonf/ 

 vkyfief;ppfonfprf;oyfrI jyKvkyf&efuGefu&pferlem (sample) aumuf,ljcif;? ,lvm 

aomerlem concrete rsm;rS prf;oyfwHk;yHkpHoGef;jcif; (molding) ? 4if;prf;oyfwHk;rsm;udk prf; 

oyfrIjyKvkyfcsdefxd (odkY) prf;oyfrIjyKvkyf&ef ,loGm;csdefxd curing jyKvkyfjcif;ESifh "gwfcGJcef; 

odkYydkUumprf;oyfjcif; (odkY)vkyfief;cGifrSmyifowfrSwfxm;onfhtwdkif;prf;oyfjcif;? ponfwdkYudk 

jyKvkyf&ygrnf/ prf;oyf&mwGifvnf;udk,fpm;rjyKaom (nonrepresentative) &v'frsm;r&&Sd 

ap&ef twGuf pHowfrSwfxm;onfh enf;vrf;rsm;udk *½kwpdkuf vdkufem&ef vdktyfygonf/ 

 

erlemaumuf,ljcif;  

SAMPLING 
 t&nftaoG;xdef;ausmif;ay;&ef &nf&G,fcsufjzifh prf;oyfrnfh uGefu&pf erlemudk 

,l&mwGifwu,ftoHk;jyKrnfhaemufqHk;ae&mESifhwwfEdkiforQeD;pyfonfhae&mrS,loifhygonf/ 

jzpfEdkifygu uGefu&pf udk ausmufyHk;xJodkY avmif;xnfhNyD;aemuf odyfonf;atmif rvkyfrDwGif 

erlemaumuf,lEdkifygu ydkí aumif;onf/ yefUjzifhavmif;aom uGefu&pfrsm;wGif yefYpepfudk 

jzwfí xGufvmaom uGefu&pfudkomvQif erlemaumuf,l oifhygonf/  

 azsmfpuf (mixer) rsm; ? uawmhyHko@mefxnfhp&m (hopper) rsm; ESifh tjcm;aom 

uGefu&pf o,fydkUpepfrsm;rS erlem,lyHkenf;vrf;rsm;udk ASTM C172 wGif atmufygtwdkif; 

axmufcH azmfjyxm;onf/ 

 (1) vkyfief;cGifoHk;azsmfpufrsm; ( construction mixers ) azsmfpufjzifh 

azsmfpyfaomuGefu&pfudk erlem,lrnfqdkygu azsmftdk;rSuGefu&pfudk oGefcs 

aepOftv,fae&mavmufrScHcGuf(',f)jzifhcHíerlem aumuf,loifhygonf/ 
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 (2) vrf;cif;azsmfpufrsm; ( paving mixers ) 

  4if;azsmfpufrS uGefu&pfrsm;udk oGefcsNyD;onfhaemuf udk,fpm;jyKaom  

(representative) uGefu&pferlem udk&&Sdap&ef wpfae&mwnf;rSr,lyJ ae&m 

awmfawmfrsm;rsm;rSjzefUíuGefu&pferlemrsm;udkvHkavmufpGm,lípk&ygrnf/ 

(3) vnfywfaeaomazsmftdk;ygonfhx&yfum; (odk Y) EI d;qGx&yfum; 

(revolving-drum truck mixers or agitators) 
EId;qGx&yfum; (agitator) rsm;rSuGefu&pfudkqufwdkufoGefcsaepOf wGif 

oHk;ydkif;ESifh txufae&mcGJí ae&mtESHUtjym;rS erlem,loifh ygonf/ 

vkyfief;ppfonf erlemaumuf,ljcif;udk udk,fwdkifaqmif&Guf oifhonf/ oGefcsaepOf 

erlemaumuf,ljcif; r[kwfygu uGefu&pfudk ae&mtawmfrsm;rsm;rS a*:jym;jzifh rQrQww 

vdkufvHpk,l&ygrnf/ prf;oyfwHk;,l&eftwGuf vdktyfonfxuf ydkaomyrmP&atmif aumuf 

,loifhygonf/ ASTM C172 t& 1 cu.ft. xufrenf;atmif,l&ygrnf/ xdkuJhodkY pk,l 

vmaomerlemrsm;udk wzef a*:jym;jzifhjyefa&mpyfNyD;csufcsif;yifprf;oyfjcif; (odkY) erlemwHk; 

,ljcif; jyKvkyfoifhygonf/ 

erlem,lonfhuGefu&pfudk taqmuftOD;wGif rnfonfhae&m (location) ütoHk;jyK 

onfudk rSwfom;xm;oifhonf/ 4if;jyif ta&m\ toGiftjyif ? tqdkyg uGefu&pf ESifh avxk 

wkdU\ tylcsdefponfwdkUudkyg wGJzuf rSwfom;xm; oifhygonf/ 

 tpyfrsm;rS uGefu&pf erlem,l&mwGif yHkaopepf (odkU) yHkpHwpfck twdkif; 

r[kwfyJ BuHKovdkom ,loifhygonf/ yHkaopepfwpfckjzifh wm&SnfBudKwifjyifqifNyD;rS erlem 

aumuf,lygu csdefwG,fpyfolESifh azsmfpyfolwdkYu&dyfrdoGm;NyD; rvdkvm;tyfaom jyifqifrIrsm; 

BudKwifjyKvkyf xm;EdkifaomaMumifhjzpfonf/ 

 

azsmfNyD;p uGefu&pfudkprf;oyfjcif;rsm; 

TESTS FOR FRESH CONCRETE 
 

uGefu&pftaysmhtrm ( consistency ) 

 uGefu&pf toD;oD;twGuf taysmhtrm (consistency) rnfrQ&Sd&rnf[k owfrSwf 

xm;csufrsm; &Sdwwfygonf/ Consistency udktpOfwpdkuf tuJcwfaeoifhygonf/ yHkrSef 
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tjyif txl;ojzifh uGefu&pf\toGiftjyifonf odyfrmvGef;? odyfaysmhvGef;onfh tae 

txm; jzpfvmonf[k oHo,jzpfonfh tcgwdkif;wGifvnf; prf;oyfrI jyKvkyfoifhonf/ 

uGefu&pf cHEdkif&nftm;?  avyg0ifrIESifh a&mpyftcsdK;tpm;yg0ifrI ( mix proportion ) 

wdkUudk prf;oyf&efwGuf erlemaumuf,lonfhtcgwdkif; consistency prf;oyfrIudk 

jyKvkyfoifhygonf/ ttdprf;oyfrI  (slump test)(ASTM C143) udkrsm;aomtm;jzifh toHk; 

jyKMuNyD; tjcm;aom consistency prf;oyfrIrsm; jzpfonfh ball penetration test ( ASTM 

C360 ) uJhokdUaom prf;oyfrIrsm;udkvnf; owfrSwfay;Edkifonf (odkU) cGifhjyKay;Edkifonf/ 

 

ttdprf;oyfjcif; (slump test) –  Slump test jyKvkyf&eftwGuf pHyHkpHcGuf (mold) onf 

xdyf0jzwfxm;aom uawmh yHko@ef&SdNyD; tjrifh 12 vufr&Sdonf/ usOf;aom t0udk 

tay:bufwGif xm;í axmifxm; &ygrnf/ B.S 1881: Part 2:1970 t& slump prf;rnfh 

uGefu&pfudk 4 vTmcGJxnfhNyD; wpfvTm vQif 25 csuf axmif;&ygrnf/ axmif;rnfhwkwfonf 

tcsif; 

8

5

 vufr &SdNyD; xdyfvHk; xm;aom oHacsmif; jzpf&ygrnf/ uGefu&pf jznfhNyD;aemuf 

xdyf0rsufESmjyifudk oHvufjzifh nDnmatmif oyfcsNyD; ñSday;&rnf/ oHwkwfjzifh 

axmif;aepOf pHyHkpHcGuf (mold)\ tajcudk ra&GUatmifcdkifNrJpGmudkifxm;&rnf/ xdkuJhodkU 

udkifxm;&eftwGuf pHyHkpHcGufwGif vufudkifuGif; (odkY) ajceif;jym;rsm;udkwyfqifxm;&ygrnf/ 

uGefu&pf jznfhNyD;vQif pHyHkpHcGufudk jznf;nif;pGm r,l&ygrnf/ tdusoGm;aomuGefu&pfyHkrS 

tjrifhqHk;ae&m\tdusrIudk wdkif;wm&ygrnf/ 4if;udk ttd (slump) [kac:onf/ wdkif;wm 

aomtcgwGif 

4

1

 vufrtxdteD;qHk; zwf,l&ygrnf/ Slump wdkif;wm&mwGif yGwfwdkufrI\ 

MoZmvTrf;rdk;rI enf;ap&ef yHkpHcGuf\twGif;eH&Hrsm;ESifhatmufcHjym;wdkUudkprf;oyfrI rjyKvkyfrD 

wdkif; tenf;i,fpdkpGwfaeatmifjyKvkyfay;xm;&rnf/ yHkpHcGufudk r, rcif 4if;\ atmuf ajc 

ywf0ef;usifwGif uGefu&pf tptersm;jzifh ayusHaejcif;r&Sdatmif oefU&Sif;xm;&rnf/ 

 ASTM C143-74 t&rl tpyf wpfckvHk;udk udk,fpm;jyKonfh erlemrsm; 

&atmif,lNyD; pHyHkpHcGuf xJodkU 3 vTmcGJxnfh&rnf/ wpfvTmpDonf yHkpHcGufxkxnf\ 

3

1

cefU 

&Sd&rnf ( yxr 

3

1  xkxnf onf yHkpHcGuf\atmufajcrS 

8

5

2  vufr tjrifhxd&SdNyD; 

3

2

 

xkxnfonf 

8

1

6 vufr cefU tjrifh&Sdonf )/ wpfvTmpDudk tvsm; 24 vufr &SnfNyD; tcsif; 
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8

5

vufr&Sdaom vHk;0ef;ajzmifhwef;onfh axmif;wkwf ( tamping rod ) jzifh 25 csuf 

axmif;&rnf/ axmif;onfhtcg wpfvTmvHk;rsufESmjyifay: nDnmpGmysHUESHU a&muf&Sdatmif 

axmif;&rnf/ atmufqHk;vTmudkaxmif;aomtcg axmif;wkwfudk tenf;i,f apmif;NyD; 

pHyHkpHcGuf ab;ywfywfvnfwavsmufudk pkpkaygif; axmif;&rnfh tBudrf ta&twGuf \ 

xuf0ufcefU axmif;ay; &rnf/ aemufrS tv,fydkif;qDodkYa&mufatmif c½kywfvSnfh&if; 

axmif;wHudk wjznf;jznf;csif; rwfvmapNyD; usefBudrfa& wpf0ufudk axmif;ay;&ygrnf/ 

atmufqHk;vTmudk axmif;&mwGif atmufajcxda&mufatmif axmif;NyD; 'kwd,ESifhwwd, 

tvTmrsm;udk axmif;&mwGif rdrdaxmif;aeaom tvTmatmuf&SdtvTmxJodkU 0ifrd½Hkom 

axmif;ay;&ygrnf/ azmufxGufoGm;atmif raxmif;&yg/ uGefu&pfpxnfhcsdefrS pHyHkpHcGuf udk 

z,fNyD;csdefxd prf;oyf&ef Mumjrifhcsdef pkpkaygif;onf 

2

1

2   rdepf twGif;om jzpfoifhygonf/ 

 

avyg0ifrI ( air content ) 

 azsmfNyD;p uGefu&pfwGifyg0ifaom avyrmPudk enf;trsdK;rsdK;jzifh prf;oyfEdkifonf/ 

ASTM  ( American Society for Testing and Materials ) rS pHowfrSwfxm;aom 

prf;oyfenf; (3) ck&Sdygonf/ 4if;wdkUrSm- 

 (1) avzdtm;oHk;enf; (pressure method) ( ASTM C231 ) 

 (2) xkxnfenf; (volumetric method) ( ASTM C173 ) 

 (3) tav;csdefenf; (gravimetric method) ( ASTM C138 )  

wdkUjzpfMuonf/ 

 toHk;rsm;aom yxrenf;vrf;udk aqG;aEG;azmfjyoGm;rnfjzpfNyD; usefenf;vrf; 

ESpfrsdK;udk tao;pdwfraqG;aEG;awmhay/ 

avzdtm;oHk;enf; ( pressure method ) – þenf;wGif "mwfaiGU\xkxnf (þae&mwGif 

avudkqdkvdkonf) onf 4if;tay: oufa&mufaom pressure (zdtm;) ESifh ajymif;jyeftcsdK; 

usonf[laomed,mrudk tajccHxm;jcif;jzpfonf/ 4if;enf;vrf;wGif ta>ct&Hud&d,mrsm; 

wyfqifxm;aomavvHkonfh xnfhp&mcGufwpfckyg0ifNyD; 4if;cGufxJ&Sd uGefu&pf\ xkxnfudk 

twdtus odEdkifonf/ 4if;xnfhp&mcGufxJodkU uGefu&pfudk jznfhvdkufNyD; vufzdyefU(hand 

pump) jzifhavzdtm;udkoufa&mufapyguuGefu&pfwGifyg0ifaomavrsm;udk zdtm;ay;jcif; 
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jzpfay:vmrnf/ 4if;tcsdefwGif xkxnfudkzwfxm;NyD; zdtm;udk wjznf;jznf;csif; avsmhcsum 

xkxnfudk wcgjyefzwf&ygrnf/ xkxnf ESpfckMum; jcm;em;csufrS avyg0ifrI &mcdkifEIef;udk 

wdkuf½dkuf ay;&eftwGuf ud&d,mudk wdkufxm;ygonf (calibrate)/ þenf;vrf;onf tvGef 

a&pdrfhEdkifaoma&mpmrsm;oHk;onfhuGefu&pf rSwyg; tjcm;aom omrefuGefu&pf ESifh rqvm 

rsm;twGuf vHkavmufaom rSefuefrI&Sdonf[k ,lqEdkifygonf/ 

 

wpf,lepftav;csdef (unit weight) – azsmfNyD;puGefu&pfwpf,lepftav;csdefudkprf;oyf 

wdkif;wm&efpHenf;vrf; (ASTM C138)onfa&mpm\wpf,lepftav;csdefudk prf;oyfonfh 

enf;vrf; (ASTM C29) ESifhqifwlonf/ wlnDaomwdkif;wmonfhxnfhp&mcGuf rsm;udktoHk; 

jyKNyD; uGefu&pfprf;oyfrItwGuf xnfhp&mcGuf\ t&G,ftpm;onf tBuD;qHk; a&mpmt&G,f 

tpm; 2 vufrxuf rydkygu 

2

1

 ukAay xnfhp&mcGufudk toHk;jyKjcif;om uGmjcm;onf/ 

 xnfhp&mcGufxJodkUuGefu&pfudktvTm 3 vTmtnDtrQavmufpD cGJxnfhyg/ tvTmwdkif; 

udk wkwfjzifhaxmif;NyD;cGuf\ab;ywfvnfudkwkwfjzifh 10 Budrf 15 BudrfcefU (odkY) avylazmif; 

BuD;rsm; wufrvmawmhonftxd acgufay;yg/ 4if;aemuf tzHk;jym;jzifh a&csdefnD (level) 

tjynfhwdkufcsyg/ ydkaeaomuGefu&pfrsm;udk z,f&Sm;NyD;aemuf uGefu&pf\tom;wiftav; 

csdef ( net weight ) udkwdkif;wmyg/ xnfhp&mcGufudk a&tjynfhtwdxnfhNyD; a&\ 

tav;csdefESifh wdkufay;Edkifonf/  

 

cHEd kif&nftm;prf;oyfrIrsm; 

STRENGTH TESTS 

prf;oyfwHk;ta&twGuf ( number of specimens ) 

 prf;oyfrIrsm;jyKvkyf&mwGif pHcsdefpHñTef;ESifhtnD cure vkyfxm;aom prf;oyfwHk; 

(specimen) rsm;udk vnf;aumif;? wu,fh vkyfief;cGif tajctaewGif cure vkyfxm;aom 

prf;oyfwHk; rsm;udk vnf;aumif;? (odkY) 4if;wdkYESpfrsdK;pvHk;udk vnf;aumif;? jyKvkyfEdkifonf/ 

prf;oyfrIwpfckpDonf prf;oyfwHk; tenf;qHk; 3 ck\ ysrf;rQwefbdk;udkudk,fpm;jyKygu tawmf 

pdwfcs&ygonf/ odkYaomftcsdKUuRrf;usifolrsm;urlwpfae&mxJrSprf;oyfwHk; 3 ck ,lonfxuf 

taqmufttHktpdwftydkif;\ ae&mtoD;oD;rS pkpkaygif;ta&twGufwlprf;oyfwHk; wpfckpD 

,ljcif;udk ydkESpfNcdKufMuonf/ þenf;jzifh ydkítoHk;0ifaom tcsuftvufrsm; &&SdEdkifonf[k 
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,lqMuaomaMumifhjzpfonf/rnfodkUyifjzpfapprf;oyfwHk;wpfckxJrSay;aom&v'fudkrnfonfh 

tcgrQ tm;rudk;oifhyg/ ACI 318 t& taqmuftOD;rsm;ESifh oHuluGefu&pf vkyfief;rsm; 

twGuf a,bk,stm;jzifh uGefu&pf 150 ukAudkufwdkif;wGif prf;oyfrI wpfBudrftenf;qkH; 

jyKvkyf&rnfjzpfNyD; prf;oyfrI wpfBudrfwGif prf;oyfwHk;ESpfckyg&rnf[k owfrSwfxm;ygonf/ 

odkUr[kwf wu,favmif;onfh rsufESmjyif {&d,m 5000 pwk&ef;ay &Sdwdkif; prf;oyfrI 

wpfBudrf tenf;qkH; jyKvkyf&rnf/ odkYaomf uGefu&pfvkyfief;&Sdonfh aeUwpfaeUvQif 

tenf;qHk; wpfBudrf prf;oyfrI jyKvkyf&rnf[kvnf; owfrSwfxm;ygonf/  

 

prf;oyfwkH;trsdK;tpm;rsm; ( types of specimens ) 

 ASTM u uGefu&pfcHEdkif&nftm; prf;oyfjcif;ESifhywfoufí pHtjzpfowfrSwf 

xm;onfh atmufyg enf;vrf;tcsdKUudk azmfjyxm;onf/ 

 (1) Making and curing specimens in the field ( ASTM C31 ) 

 (2) Making and curing specimens in the laboratory ( ASTM C192 ) 

 (3) Compression tests of molded cylinders ( ASTM C39 ) 

qvif'gwHk;rsm; ( cylinders ) – uGefu&pf \ tzdcHEdkif&nftm; (compressive strength) 

prf;&ef prf;oyfwkH;jyKvkyfaom pHyHkpHcGufonf rsm;aomtm;jzifh tcsif;xuf ESpfqtjrifh 

&Sdaom qvif'g (cylinder) yHkjzpfonf/  

 yHkrSeftm;jzifh a&mpm \ tBuD;qHk;t&G,f 2 vufr txdoHk;Edkifaom qvif'g onf                  

6"×12" twdkif;twm&Sdfonf/ uGefu&pfxJwGif yg0ifaoma&mpm udk rlaoxm;NyD; qvif'g 

t&G,ftpm; udkom trsdK;rsdK; ajymif;vJ prf;oyfygu tzdcHEdkif&nftm; (compressive 

strength) tay: atmufygtwdkif; MoZmoufa&mufrI&Sdonfudk awGU&onf/ 

Size of cylinder, 
in. 

Relative compressive 
strength, percent 

Size of 
cylinder, in. 

Relative compressive 
strength, percent 

2 ×  4 109 12 ×  24 91 

3 ×  6 106 18 ×  36 86 

6 ×  12 100 24 ×  48 84 

8 ×  16 96 36 ×  72 82 
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 qvif'g\tjrifhESifhtcsif; tcsdK; (l/d) rsm;avavzdtm;prf;oyfrI (compression 

test) rS&&Sdaom cHEdkif&nftm; enf;avavjzpfonf/ 

 xdkUaMumifh pHowfrSwfyHkpHr[kwfaom qvif'g (odkU) wl;,lprf;oyfwHk; (core) rsm;jzifh 

prf;oyfygu pHowfrSwfxm;aom qvif'gcHEdkif&nftm; (cylinder strength) ESifh tvm;wl 

wefbdk;rsm; &&Sdatmif prf;oyfí&onfh tzdcHEdkif&nftm;rsm;udk ASTM C42 wGif azmfjy 

xm;aom atmufazmfjyyg udef; (factor) toD;oD;jzifh ajr§muf,lEdkifonf/ 

 

Ratio of length of cylinder to diameter 
( l/d ) 

Strength correction factor 

1.75 0.98 

1.5 0.96 

1.25 0.90 

1.00 0.89 

 

ukAprf;oyfwHk;rsm; ( cubes ) – erlem ,lvmaom uGefu&pf udk rsm;aomtm;jzifh                

6 vufr t&G,ftpm;&Sdaom oHrPd (odkY) oH<uwfjzifh jyKvkyfonfh ukAwHk;pHyHkpHcGuf (cube) 

rsm;wGif yHkpHoGef;avmif;Muonf/ tBuD;qHk;a&mpm t&G,ftpm; 3^4 vufr xufi,fygu 

4 vufr ukAwHk; pHyHkpHcGuf (cube) rsm;wGif oGef;avmif;Edkifonf/ 

B.S. 1881 : 1970 wGifpHyHkpHcGuf (mold) udk 3 vTm cGJavmif;&ef owfrSwf xm;onf/ 

B.S. 1881 t& vufjzifh aomfvnf;aumif;? wkefcgpufjzifh aomfvnf;aumif;? odyfonf;rI 

&atmif vkyfEdkifonf/ 2 vufrjrifhaom tvTm wvTmpD twGuf 1 vufr pwk&ef;jzwfydkif;ykH 

'kwfjzifh axmif;&rnfhtcsuf ta&twGufonf uGefu&pftrsdK;tpm;ay: rlwnfaomfvnf; 

6 vufr ukAwHk;yHkp H yHkpHcGuf (cube) twGuf 35 csuf ESifh 4 vufr cube twGuf 25 

csufxufrenf;&Sdoifhonf/ wkefcgpufudktoHk;jyKygu vufjzifhaxmif;ouJhodkUtvTmrsm; 

cGJum toHk;jyKoifhygonf/ yHkpHavmif;,lNyD;aom prf;oyfwHk;\ rsufESmjyifwGif trsdK;trnf 

cGJjcm;Edkifonfh eHygwfrsm; a&;rSwfxm;oifhygonf/ 
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prf;oyfwHk;rsm;yH kpHoGef;avmif;jcif; ( molding specimens ) 

 pHyHkpHcGufrsm;onf prf;oyfwHk;rS a&rsm; qHk;½IH;rI r&Sdap&ef a&vHk;0 vHk&rnf/ aumuf 

,l xm;aom uGefu&pf erlem (sample) rsm;udk a&rpkyfaom a&vHkonfh Aef;wGif xnfhum 

oratmif jyefarT&rnf/ Consistency prf;oyfrI vkyf&ef vdktyfygu 4if;udk vkyfNyD; aemuf 

prf;oyfwHk;yHkpH avmif;,l&rnf/  

 pHyHkpHcGufxJodkU uGefu&pfavmif;xnfh&mwGif xnfh&rnfh tvTm ta&twGufonf 

uspfvspf odyfonf;atmifvkyfonfh enf;vrf;ESifh prf;oyfwHk;\ t&G,ftpm;ay:wGif rlwnf 

onf/ tjrifh 1 ay &Sdaom pHyHkpHcGufrsm;twGuf wkwfjzifh axmif;ygu 3 vTm tnD cGJxnfhNyD; ? 

wkefcgpufudk oHk;ygu 2 vTm tnDtrQ cGJxnfh &ygrnf/ 4if;xuf t&G,ftpm; BuD;aom 

pHyHkpHcGuf rsm;wGif tvTmta&twGuf ydkí rsm;rsm; cGJxnfh&ygrnf/  

 auseyfzG,f&maumif;onfh prf;oyfwHk;rsm; &&ef uspfvspfodyfonf;atmif vkyfaom 

enf;vrf;trsdK;rsdK;['kwfjzifhxdk;jcif;(rodding)?twGif;wkefcgrIay;jcif; (internal vibration) 

tjyifwkefcgrIay;jcif;(external vibration)]wdkUudkoHk;Edkifonf/ rnfonfhenf;udktoHk;jyK& 

rnf[lík twdtusowfrSwfazmfjyxm;jcif;r&Sdygu slump ay:rlwnfqHk;jzwf&rnf/ Slump 

3 vufrxuf rsm;ygu wkwfudk oHk;&rnfjzpfNyD;? slump 1 vufr rS 3 vufr twGif;&Sd 

uGefu&pftwGuf wkwfjzifhaomfvnf;aumif;? wkefcgpufjzifhaomfvnf;aumif; toHk;jyK 

EdkifNyD;? slump 1 vufr xufenf;aomuGefu&pftwGufrl wkefcgpufudkom toHk; jyK&rnf/ 

 wpfvTmwGif tcsufrnfrQaxmif;&rnfqdkonfrSm qvif'g\tcsif;ay:rlwnfonf/ 

6 vufr ? 8 vufr ESifh 10 vufr tcsif;&Sdqvif'gwdkUtwGufwpfvTmvQif 25 csuf? 50 csuf 

ESifh 75 csuf toD;oD;axmif;&ef vdktyfonf/ wkefcgpuf oHk;ygu wpfvTmvQif wkefcgpufjzifh 

3 csufcefUae&mjzeUfí xdk;ay;&onf/ xdkUaemuf xdyf0rsufESmjyifudk oyfcsNyD; a&aiGUrysH 

ap&ef rSefjym;? ow¬Kjym; wpfckckjzifh zHk;tkyfxm;oifhygonf/ 

 

prf;oyfwHk;rsm;udktom;aoatmifjyKvkyfjcif; ( curing specimens ) 

 owfrSwfpHcsdefpHñTef;ESifhtnD curing jyKvkyfxm;aomprf;oyfwHk;rsm;u uGefu&pf\ 

&&Sd&eftvm;tvm&Sdaom cHEdkif&nftm;udk azmfjyonf/ 4if;wdkUudktoHk;jyKí ta&m tcsdK; 

tpm;yg0ifrl (mix proportion) vHkavmufjcif; &Sd-r&Sd ppfaq;&efESifh uGefu&pf\t&nf 



                                  

 79

taoG; vufcHEdkifbG,f &Sd-r&SdwdkUudk qHk;jzwf&efjzpfonf/ odkUaomf vkyfief;cGifwGif tom; 

aoatmifjyKvkyfxm;aom (field-cured) prf;oyfwHk;rsm;onf taqmufttHk trSefwu,f 

&ifqdkifBuHKawGU&aom tylcsdefESifh tpdk"gwftajctaewdkUwGif uGefu&pf\ cHEdkif&nftm;udk 

rnfuJhodkY MoZmanmif;Edkifonfudk ñTefjyaeNyD; 4if; taqmufttHktm; pwif toHk;jyK 

Edkifrnfh tcsdefudk qHk;jzwf&mü toHk;jyKygonf/  

 

pHcsdefpHñTef;ESif htnD tom;aoatmifjyKvkyfjcif; ( standard curing ) – ASTM 

C31 t& standard curing jyKvkyfrnfh prf;oyfwHk;rsm;udk vkyfief;cGifwGif yHkpHavmif;,lygu 

4if; yHkpHcGufrsm;udk yxr 24 em&D twGif;wGif tylcsdef 60°F ESifh 80°F Mum;&Sdatmif pDrHxm; 

aomodkavSmifaowåm (storage box) rsm;xJwGif xnfhoGif;NyD; vkyfief;cGifwGif xm;&rnf/ 

 prf;oyfwHk;rsm;udk 24 em&D jynfhrSom pHyHkpHcGufudk cGmxkwfí "gwfcGJprf;oyfcef; 

xJwGif prf;oyfrI jyKvkyfrnfhtcsdeftxd 65°F rS 75°F twGif; pdkpGwfaom tajctae 

(moist condition) atmufü curing jyKvkyfxm;&ygrnf/ Curing jyKvkyfxm;csdefwGif 

prf;oyfwHk;rsm;\ rsufESmjyifay:wGif a&ydktNrJ&Sdaeatmif zefwD;xm;jcif;udk pdkpGwfaom 

tajctae (moist condition) [kowfrSwfonf/ 

 

vkyfief;cGifwGif tom;aoatmifjyKvkyfjcif; ( field curing ) - taqmufttHk tm; 

pwiftoHk;jyK Edkifonfh tajctaeodkU a&muf&Sdcsdefudk od&Sd&eftwGuf prf;oyfrI jyKvkyfrnfh 

pHyHkpHcGufrsm;udk yxr 12 em&D twGif;wGif odkavSmifaowåm (storage box) twGif;xnfhum 

xdef;odrf; xm;&rnf/ 4if;aemuf pHyHkpHcGufrsm;udk cGmítaqmufttHkrS erlem,laomae&m 

ESifh teD;qHk;ae&mwGif xm;um taqmufttHk tpdwftydkif;tm; curing jyKvkyfouJhodkU 

prf;oyfwHk;tm;vnf;  curing wlnDpGm jyKvkyfay;&ygrnf/ xdkprf;oyfwHk;udk þtaetxm; 

wGif pkpkaygif; tom;aoatmif jyKvkyf&rnfh tcsdef (curing period) pkpkaygif;\ av;yHk 

oHk;yHkcefUtcsdefxdxm;&ygrnf/ xdkUaemuf "gwfcGJprf;oyfcef;odkYa&TUNyD;prf;oyfcef; tylcsdefwGif 

prf;oyfrI rvkyfrD 24 em&D rS 48 em&D xdxm;NyD;rS prf;oyfrI rjyKvkyfrDtcsdefxd prf;oyfcef; 

tylcsdefwGif a&pdrfxm;ay;&ygrnf/ 
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prf;oyfwHk;rsm;udk udkifwG,fjcif;ESif hyd k Yaqmifjcif; ( handling and shipping 

specimens ) 
 pHcsdefpHñTef;twdkif; cure vkyfrnfh prf;oyfwHk;rsm;udk odkavSmifaowåmrS wpf&uf 

tMumwGifxkwfum "gwfcGJprf;oyfcef;odkU ydkU&ygrnf/ ydkUonfhtcgwGifprf;oyfwHk;rsm;udk pdkpGwf 

aeaom vTpmrIefU ? t0wfMurf; paomaysmhtdonfh ypönf;rsm;cHum o,faqmif&ygrnf/ 

 Specimen rsm;tm; o,f,lwdkif;wGifoufqdkif&m trsdK;trnf cGJjcm;jcif;ESifh tjcm; 

qDavsmfaom tcsuftvuf tjynfhtpHkudkyg ay;vdkuf&ygrnf/ a,bk,stm;jzifh tcsuf 

tvuf rsm;xJwGif erlem,lonfh taqmufttHk tpdwftydkif;\ ae&m? ta&m\ 

consistency ? uGefu&pf ESifhavxktylcsdef? curing jyKvkyfyHk ? jyKvkyfrnfh prf;oyfrI 

trsdK;tpm; ESifh prf;oyfrI jyKvkyfrnfhtouf ponfwdkUyg0ifoifhygonf/  

 

prf;oyfcsdeftouf ( age of test ) 

 txl;ojzifh vkyfief;wpfck\ tpydkif;wGif prf;oyfrIrsm;udk apmpD;pGm jyKvkyfEdkifygu 

vkyfief;wGifoHk;aom ta&mrsm;\ tm;enf;csufrsm;udk apmapmod&Sdum vdktyfonfhjyKjyifrI 

rsm;jrefjrefjyKvkyfEdkifrnf jzpfonf/ cHEdkif&nftm;twGuf prf;oyfrIjyKvkyfonfhoufwrf;onf 

yHkrSeftm;jzifh 28 &uf jzpfaomfvnf; 7 &uf jzifhyif prf;oyfrI jyKvkyfMu onfvnf;&Sdygonf/ 

owfrSwfxm;aom tajctaersm;wGif 7 &uf ESifh  28 &ufMum; cHEdkif&nftm; qufoG,frIudk 

&SmazGxm;NyD; 7 &ufwGif&&Sdaom cHEdkif&nftm;udk toHk;jyKum xdef;ausmif; jcif;jyKvkyfEdkif 

ygonf/ apmpD;pGm cHEdkif&nftm;wufaom bdvyfajr (high-early-strength cement) udk 

oHk;aom uGefu&pfwGif  1 &uf (odkY) 3 &uf prf;oyfrI&v'frsm;udk oHk;í jzpfvmEdkifonfh 

tqHk;pGef cHEdkif&nftm;udk cefUrSef;Edkifonf/ 

 

acgif;pGyfjcif; ( capping ) 

 tzdcHEdkif&nftm; prf;oyfjcif; jyKvkyfrnfh qvif'gyHk prf;oyfwHk;rsm;twGuf 

acgif;pGyf (cap) onf vHk;0jyifnD (true plane) jzpf&rnf/ odkUr[kwfygu rsufESmjyifrnDrnm 

jzpfrIrsm;aMumifh enf;NyD; rSm;,Gif;aom &v'frsm;udk &&SdapEdkifygonf/ xdkacgif;pGyfrsm;onf 

yg;EdkiforQyg;NyD; prf;oyfrnfh uGefu&pfxuf ydkrdk cHEdkif&nftm; aumif;&ygrnf/ 
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 trsdK;rsdK;aomtzGJUtpnf;rsm;u acgif;pGyftjzpfjyKvkyf&ef toHk;jyKaomypönf;rsm; 

xJwGif "gwfjyKjref"gwkypönf; (accelarator) tjzpf calcium chloride yg0ifaom bdvyfajr 

tESpf (cement paste) ? apmpD;pGmcHEdkif&nftm; wufaom bdvyfajr (high-early-strength 

cement) ? ½dk;½dk;bdvyfajr (portland cement) ESifh o½dk;yvmpwmjzL (plaster of paris) 

wdkUudk qwl rS 1 ; 4 tcsdK;xd avQmhí a&mpyfxm;aomta&m ESifh txl;cHEdkif&nfjrifh 

(special high-strength) gypsum wdkUyg0ifonf/ 

 acgif;pGyfroHk;bJ prf;oyfwHk;\rsufESmjyifudk nDnmatmifwdkufpm;ay;jcif;jzifhvnf; 

prf;oyfEdkifonf/ þenf;onf cHEdkif&nfjrifhonfh uGefu&pf (high-strength concrete) rsm; 

twGuf txl;oifhavsmfonf/ 

 

cHEd kif&nftm; prf;oyfjcif;rsm; ( strength tests ) 

 cHEdkif&nftm; prf;oyfrI jyKvkyfcsdefwGif uGefu&pfprf;oyfwHk;wGif yg0ifaoma&yrmP 

onf&&Sdvmaom cHEdkif&nftm;tay:wGif MoZmoufa&mufrI&Sdygonf/ pdkaeaomtajctae 

wGif prf;oyfonfxufajcmufaoGUaeaomtajctaewGifprf;oyfonfu 15% xd cHEdkif&nf 

tm; ydkrsm;Edkifonfudk awGU&onf/ 

 prf;oyfrI jyKvkyfcsdefwGif prf;oyfwHk;\ tylcsdef enf;avav cHEdkif&nftm; ydkrsm; 

avav jzpfonf/ odkUaomf yHkrSef tcef;wGif; tylcsdefwGif tylcsdefaMumifh cHEdkif&nftm; 

tajymif;tvJjzpfrI odyfrrsm;ay/ 

 0efzdEIef; (rate of loading)tjreftaES;ay:rlwnfívnf;cHEdkif&nftm; ajymif;vJrI 

&Sdonf/ 0efzdEIef;jrefavav &&Sdaom cHEdkif&nftm; jrifhavavjzpfonf/ Screw-power 

pufrsm;wGif a&GU½Sm;aeaomacgif; (moving head) \ tjrefEIef;onf 1 rdepf vQif 0. 05 

vufr &Sd&rnf[k ASTM uowfrSwfxm;onf/ [dkuf'a&mvpf trsKd;tpm;puf (hydraulic 

- type machine) rsm;wGif zdtm;oufa&mufrIEIef;udk 1 puúefUvQif 35 ± 15 psi EIef; 

pHowfrSwfxm;onf/ 

 qvif'gpHykHpHcGuf jzifh jyKvkyfxm;aom prf;oyfwkH;rsm;\ tcsif; tjzpf prf;oyfwkH; 

tjrihf\ tv,fem;wGif a'gifhrSefusonfhvm;&mbuf (direction) ESpfckwGif wdkif;í&aom 

tcsif; ESpfck\ ysrf;rQwefbdk;udk,l&efESifh 0. 01 vufr  txd teD;qHk; ,loifhonf/ 
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 ododomomysufpD;aeaomerlemwkH;rsm;udk z,f½Sm;oifhonf/ 4if;tjyif tkyfpkwpfck 

\ yQrf;rQcHEdkif&nftm;rS twdk;tavsmh 15% xufydkuGmaom&v'frsm;udk z,fxm;oifhonf 

[laom pnf;rsOf;wpfckvnf; ½Sdao;onf/ a,bk,stm;jzifh uGefu&pfprf;oyfwkH; wpfckcsif; 

\ prf;oyfrl&v'fonf 10% ESifh 20% twGif;om rSefuefonf[k ,lqEdkifonf/ xdkUaMumifh 

prf;oyfrI wpfckwnf;\ &v'ftay:wGif tvGeftuRH tm;xm;jcif; rjyKoifhyg/ 

 

cHEd kif&nftm;vdktyfcsufrsm;ESif hjy|mef;csuf  

(strength requirements and enforcement) 
 cHEdkif&nftm;udktajccHíuGefu&pfwpfckudkvufcH-rcHqHk;jzwfMu&mwGif prf;oyf&mrS 

&&Sdvmaom tenf;qkH; cHEdkif&nftm; (minimum strength) onf 'DZkdif; cHEdkif&nftm; 

(design strength) xufrenf;oifh[k tcsdKUu owfrSwfwwfMuonf/ xdkodkY owfrSwfjcif; 

onf vufawGUrqefaom owfrSwfcsufrQom jzpfonf/ tb,faMumifhqdkaomf ysrf;rQ 

cHEdkif&nftm; (average strength) onf 'DZdkif;cHEdkif&nftm; (design strength) '
cf  xuf 

tvGefjrifhrm;pGm½SdaerSom þowfrSwfcsufESifh udkufnDrnf jzpfaomaMumifh jzpfonf/ 

 ACI taqmuftOD;usifhxkH; (ACI building code) url uGefu&pft&nftaoG; 

ESifh ywfoufí (1) cHEdkif&nftm;prf;oyfrI (strength test) &v'fwpfck ( cylinder test 

ESpfck\ ysrf;rQ&v'fwefbdk; ) onf owfrSwfxm;aom 

'
cf  atmuf 500 psi xuf edrfhrnfh 

jzpfEdkifajconf owfrSwfcsuf wpfckxuf rydkcJhvQif (2) qufwdkuf,laom strength test &v'f 

3 ck \ ysrf;rQwefbdk;onf 

'
cf  xuf edrfhrnfh jzpfEdkifajconf owfrSwfcsuf wpfckxuf 

rydkcJhvQif auseyfzG,f&m &Sdonf[k owfrSwfonf/ xdkUaMumifh uGefu&pf\ysrf;rQcHEdkif&nftm; 

(concrete mean strength) '
crf  onf 'DZdkif;cHEdkif&nftm; (design strength) '

cf  xuf 

vHkavmufonfh yrmPxd ydkírsm;&ef vdktyfonf/ xdkowfrSwfcsuf (2)ckESifh udkufnDap&ef 

'
cf wefbdk;xuf rskm;oifhoavmuf rsm;aom 

'
crf wefbdk;udk &&SdEdkifa&;twGuf ta&m 

\tcsKd;tpm;yg0ifrI (mix proportion) udk jyKjyif ay;&rnf/ jyefUBuJaeaom prf;oyfrI 

&v'f (test result) rsm;udk udkifwG,f&jcif;  jzpfojzifh pm&if;tif;ynmudk toHk;jyKNyD; 

'
cf wefbdk;xuf ysrf;rQ cHEdkif&nftm; (mean strength) '

crf wefbdk;u tenf;qHk;rnfrQ 

ydkBuD;&rnf qdkonfudk wGufcsufEdkifonf/ ocsFmenf;tm;jzifh 
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  σtff '
c

'
cr +=  jzpfonf/ 

 4if;wGif t onf 

'
cf  wefbdk;atmuf edrfh&ef cGifhjyKaom owfrSwfcsufay: rlwnfí 

statistical Z,m;wGif &SmazG&aom udef;aowefbdk;jzpfonf/ 

 σ  onf test results rsm;rS wGufcsuf,l&onfh standard deviation jzpfonf/ 

 xdkUaMumifh t = 2. 33 [ tBudrf 100 vQif 1 Budrf owfrSwfcsuf ( '
cf  – 500 psi ) 

xufedrfhus&ef cGifhjyKonf[k ,lqcJhvQif ] udk toHk;jyKygu 

  

'
crf  = '

cf  – 500 + 2. 33 σ    -------------  ( a ) 

 nDrQjcif; (a) onf owfrSwf 

'
cf atmuf 500 psi xufydkedrfhaom test result 

rsm;onf tBudrf 100 wGif 1 Budrfom&SdEdkifaom jzpfEdkifajctay: tajccHxm;jcif; jzpfonf/ 

 xdkUjyif  

n
tff '

c
'
cr

σ
+=       ------------- ( b ) 

4if;wGif t = 2. 33 ESifh n = 3 (qufwdkuf 3 Budrf \ ysrf;rQtwGuf) udkoHk;ygu 

 '
crf  = '

cf  + 1. 34 σ           -------------  ( c ) 

4if;nDrQjcif; (c) onf qufwdkuf test result oHk;ck\ ysrf;rQwefbdk;onfoufrSwf        

'
cf  atmufESdrfh&ef  tBudrf 100 wGif 1 Budrfom ½SdEdkifaomjzpfEdkifajctay:tajccHxm;jcif; 

jzpfonf/ 

Standard deviation wefbdk;onf uGefu&pf trsdK;tpm;wpfrsdK;twGuf qufwdkuf 

jyKvkyfaom prf;oyfrI&v'f tenf;qHk; ( 30 ) udk udk,fpm;jyKaom ( representative ) 

wefbdk;jzpfoifhonf/  

tu,fí "mwfcGJprf;oyfcef; wGif pHcsdefpHñTef;owfrSwfcsufrsm;ESifhtnD curing 

vkyfxm;aom prf;oyfwkH;rsm;udk prf;oyf&mwGif arQmfrSef;xm;onfxuf cHEdkif&nftm; 

edrfhaeygu bdvyfajryg0ifrIudk oifhawmfovdk wdk;jr§ifhay;&efvdktyfygrnf/ vkyfief;cGif 

tajctaewGif curing jyKvkyfjcif;jzpfygu  arQmfrSef;xm;onfxuf edrfhaom cHEdkif&nftm; 

rsm;&&Sdonfudk awGU&vQif vkyfief;cGifuGefu&pf udk curing jyKvkyfyHkESifh tumuG,f jyKvkyfyHk 

enf;pepfrsm;udk ydkrdkaumif;atmif aqmif&Gufay;oifhonf/ 

taqmufttkH \ ta&;BuD;aom tpdwftydkif;rsm;jzpfonfh ,ufrrsm; (beams) ? 

wdkifrsm; (columns) ponfwdkUwGif owfrSwfcHEdkif&nftm; xufedrfhaom uGefu&pf rsm;yg&Sd 



                                  

 84

aeaMumif; awGU&Sd&ygu Schmidt rebound hammer tests ?core tests ESifh load tests 

wpfckckudkoHk;í prf;oyf&efvdktyfvmEdkifygonf/ 

 

prf;oyfwljzifhprf;oyfenf; ( hammer test ) 

 prf;oyfwl (test hammer) xJwGif wyfqifxm;aom py&def (spring) ESifh 

qufxm;onfh 0if½dk;wH (plunger) jzifh uGefu&pf rsufESmjyifudk ½dkufcwfapNyD;aemuf 

plunger rnfrQ jyefuefxGufvmonfudk wdkif;wmjcif; jzpfonf/ jyefuefxGufvmaom tuGm 

ta0;ESifh uGefu&pf \ cHEdkif&nftm;wdkUMum; qufoG,frI ( correlation ) wpfck ½SdEdkifaMumif; 

prf;oyfrIrsm;rS &onfh tcsuftvufrsm; (test data) t& awGU&Sd&ygonf/ owfrSwf 

tajctaeatmufwGif aumif;pGmcsdefwdkuf (calibrate) NyD;ygu þud&d,mudk toHk;jyKNyD; 

taqmuftOD;½Sd uGefu&pf\ cHEdkif&nftm;udk  taqmuftOD;tm; rysufpD;apbJ ½dk;&Sif; 

vG,fulpGm cefUrSef;Edkifygonf/ odkYaomf odyfwdusonfawmh r[kwfyg/  
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tcef; ( 10 ) 

uGefu&pfavmif;onfh txl;enf;vrf;rsm; 

SPECIAL METHODS OF CONCRETING 
 
yljyif;csdefwGifwnfaqmufjcif; (hot-weather construction)   

 yljyif;csdefwGif uGefu&pfavmif;&mü tcuftcJrsm;pGm ½Sdygonf/ avmif;NyD;onfh 

uGefu&pftm; odyfonf;atmifrjyKvkyfEdkifrD cJoGm;Edkifonf/ bdvyfajrtcJ jrefaomaMumifh 

vnf;aumif;? uGefu&pf azsmfpyf&mwGif yg0ifonfha&udk tvGeftuRH pkyf,lrIaMumifh 

vnf;aumif;? tvGeftuRH a&aiGUysHjcif;aMumifhvnf;aumif; jzpfEdkifygonf/ uGefu&pf 

vQifjrefpGmcJjcif;ESifh azsmfpyfa&udkwdk;jrkifhay;&ef vdktyfjcif;wdkUudk oifhawmfonfh "mwfjyKaES; 

aponfh ta&m"mwkypönf; (retarding admixture) udk okH;í xdef;ausmif; Edkifygonf/ 

a&pkyf,ljcif;ESifh taiGUysHjcif;aMumifh uGefu&pfoufwrf; Eke,fpOfwGif usKHUjcif;ESifh uGefu&pf 

rsufESmjyiftufuGJjcif;rsm; jzpfay:wwfonf/ 

 ntcsdefuGefu&pfavmif;jcif;jzifh uGefu&pfavmif;onfhtylcsdefudk avsmhenf;apEdkif 

onf/ azsmfpyf&mwGifokH;onfh a&xJwGif a&cJxnfhay;jcif;? a&mpmrsm;udk a&jzifhjzef;ay; 

jcif;ESifh zHk;umxm;jcif;? ylaombdvyfajrudk a&Smif½Sm;jcif;wdkYudkvnf; jyKvkyfay;Edkifygonf/ 

uGefu&pf azsmfpyfonfha&udk pkyf,lrI avsmhenf;ap&ef a&mpmrsm;? opfom; ausmufyHk;rsm;? 

atmufcHajrom; (subgrade) ? tkwfjrpf (foundation) odkYr[kwf tjcm;a&pkyf,lrI½Sdaom 

rsufESmjyifrsm;udk uGefu&pfravmif;rDBudKwifí pdkpGwfatmifjyKvkyfxm;oifhonf/ taiGUysHrI 

avsmhenf;ap&ef jrifhrm;aom avxk tylcsdefESifh ajcmufaoGYapaom avwdkufjcif;wkdUudk 

oufwrf;EkcsdefrSpwifNyD; umuG,fxm;oifhonf/ tvGef yljyif;onfh &moDOwkwGif a&tdkif 

atmifjyKvkyfjcif;jzifh vnf;aumif;? pdkpGwfonfhoJ (odkY) tzHk;ttkyfrsm;jzifh zkH;tkyfxm; 

jcif;jzifh vnf;aumif;? a&jzef;ay;jcif;jzifh vnf;aumif; curing jyKvkyfEdkifygonf/ 

 

t&Hoifhazsmfxm;aomuGefu&pf (ready-mixed concrete) 

 vkyfief;cGifwGif t&HoifhtoHk;jyK&eff vma&mufydkYaqmifonfh azsmfpyfNyD; uGefu&pfudk 

ready-mixed concrete [kac:onf/ t&Hoifhazsmfxm;aom uGefu&pf (ready-mixed 
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concrete) udk A[dkwGif azsmfpyfjcif; (central-mixed)? vrf;wGifazsmfpyfjcif; (transit-

mixed) ? wpfydkif;pD azsmfpyfjcif; (shrink-mixed) [lícGJjcm;Edkifygonf/ 

 

pyfpufudkppfaq;jcif; (plant inspection) - owfrSwfxm;aom bdvyfajrtrsdK; 

tpm;udk oHk;-roHk; ESifh ypönf;trsdK;tpm;rsm; vufcHEdkifzG,f  ½Sd-r½Sdudk twnfjyK ppfaq; 

oifhonf/ pyfonfhtcsdK;tpm;yg0ifrIrsm;udkvnf; vdktyfonfh ajymif;vJrIrsm;jyKvkyf&ef 

vdktyfygonf/ csdefwG,fpyfjcif;? A[dkpyfpufwGif azsmfjcif; wdkYudk avhvm&efvnf; 

vdktyfygonf/ 4if;tjyif csdefwG,fpyfonfhud&d,mrsm;? wdusrSefuefrSK ½Sd-r½Sdudkvnf; 

ppfaq;oifhonf/ a&uef (water-tank)rSa&onf azsmfpuf(mixer)twGif;odkY 

0ifa&mufonfhvrf;wGif ,dkpdrfhrI ½Sd-r½Sd udkvnf; ppfaq;oifhygonf/ 

uGefu&pfavmif;&mwGifppfaq;jcif; (placing inspection) - Truck-mixer \ 

vnfywfESKef;onf 1 rdepf vQif tywfa& 70 ESifh 100 Mum; ½Sd-r½SdESifh razsmfpyfonfhtcsdef 

wGifrl EId;qGEIef; (agitating speed) jzifhom vnfywfjcif; ½Sd-r½SdwdkYudk ppfaq;&rnf/ ydkY 

aqmifay;onfhuGefu&pf\ taysmhtrm (consistency) udk½SmazG&rnf/ 4if;jyif prf;oyfwHk; 

(test specimen)rsm;vnf;,l&ygrnf/ tjcm;udpörsm;rSmrlvkyfief;cGifwGifazsmfonfh uGefu&pf 

ESifh twlwlomjzpfonf/ w,fvDzkef; odkYr[kwf a&'D,dk qufoG,fa&;ud&d,mrsm;jzifhuGefu&pf 

avmif;onfhae&mESifh azsmfpyfonfh ae&mMum; qufoG,fEdkifatmif jyKvkyfxm;oifhonf/  

azsmfpufrsm; (mixers) - azsmfpuf (mixer) ESifh EdI;qGpuf (agitator) toD;oD;wGif 

owåKjym; ( metal plate ) rsm;½Sdoifhonf/ 4if; owåKjym;rsm;ay:wGif azsmfNyD; uGefu&pf 

qefUonfhxkxnfudkazmfjyonfh tqefUyrmP ( capacity ) ESifh azsmftdk; ( drum ) (odkYr[kwf) 

toGm;jym; ( blade ) rsm;\ vnfywfEIef;udkvnf; a&;om;xm;wwfonf/ x&yfum; xJodkY 

ypönf;rsm;Edkifonfxuf ydkNyD;rxnfhoifhyg/ azsmfNyD;uGefu&pfudk t&G,ftpm;tvdkufuGJoGm; 

jcif; (segregation) rjzpfapbJ oGefxkwfay;EdkifpGrf;vnf; ½Sd&rnf/  

a&yg0ifrI ( water content ) - a&udkA[dkpyfpuf (central plant) wGifcsdefwG,fNyD;  

4if;ae&mwGifxnfhjcif;jzpfap? x&yfum;wGifygaom trSwftom;rsm;ygonfh wdkifuDxJwGif 

xnfhí o,faqmifoGm;NyD;aemufrSazsmfpyf&mwGifxnfhjcif;jzpfap jyKvkyfEdkifonf/ x&yfum; 

azsmfpuf (truck mixer) udk aq;aMum&efvdktyfonfha&udk azsmfpyfa&  ( mixing water ) 
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tjzpf oHk;&efcGifhjyKonf qdkygu 4if;twGuf oHk;onfha&udk oD;jcm;wdkifuD wpfckxJwGif wdwd 

usus csdefwG,f xnfhxm;oifhonf/  

 xnfhxm;aom a&onf cGifhjyKxm;onfh a&yrmPxuf enf;aeao;aomaMumifh 

tvGefajcmufaoGYNyD; a&mufvmaom uGefu&pfudk cGifhjyKyrmPabmiftwGif; a&xyfxnfhNyD; 

jyefvnf azsmfay;jcif; tm;jzifh jyKjyifay;Edkifonf/ odkUaomf a&muf½Sdvmonfh azsmfNyD;om; 

uGefu&pfwGif a&tvGefrsm;aevQif 4if;uGefu&pfudk ypfy,f&rnf/ xdkYtjyif uGefu&pfonf 

cGifhjyK a&yrmP txd xnfhxm;NyD;jzpfvsufESifh tvGefajcmufaoGYaeao;ygu 4if;uGefu&pf 

udkvnf; ypfy,f&rnf/ owfrSwfxm;onfh trsm;qkH; cGifhjyK a&jzifh azsmfxm;aomfvnf; 

taMumif;aMumif;aom aESmifhaES; MuefUMumrIrsm;aMumifh tvGef ajcmufaoGUaeygu 4if; 

uGefu&pfudkvnf; ypfy,f&rnf/    tvGefcJaeaomuGefu&pfukd a&xyfxnfhNyD; xyfarTum 

toHk;jyKjcif;udk a&xdk;jcif; ( retempering ) [kac:NyD; aumif;rGefonfh pHowfrSwfcsufrsm; 

(specifications) tm;vHk;u 4if;udk wm;jrpfMuygonf/ uGefu&pf wpfckudk a&rxdk;bJ 

aumif;pGm avmif;Edkifum aumif;pGm odyfonf;rI vnf; ay;EdkiforQ umvywfvHk; 4if; 

uGefu&pf udk toHk;jyKEdkifojzifh uGefu&pfwpfckudk azsmfpyfNyD; tcsdefrnfrQ twGif; 

avmif;&rnf[k tcsdef owfrSwfcsufr½Sdyg/ 

 Slump usqif;jcif;onf &Hzef&Hcg ta&;BuD;onfh jyóemwpfckjzpfonf/ tb,f 

aMumifhqdkaomf 4if;aMumifh wpf,lepf a&yg0ifrIudk wdk;vmapEdkifaomaMumifh jzpfonf/ tcsdKU 

pHowfrSwfcsufrsm;t& slump usqif;jcif;onf 1 vufrxuf rydk&[k qdkonf/ 4if;xuf 

ydkonfh slump usqif;rIudk vufrcHyg/ tb,faMumifhqdkaomf ueOD;a&yg0ifrIudk awmf 

awmfrsm;rsm; jr§ifhxm;rSom Mum;xJwGif slump qkH;½IH;rIjzpfNyD; uGefu&pf avmif;csdefwGif rdrd 

vdkcsifaom vkyf&udkif& aumif;rItqifh (workability) udk vufuseftjzpf &½Sdrnf 

jzpfaomaMumifh jzpfonf/ azsmfcsdefESifh avmif;csdefMum; c&D;tuGmta0; aMumifhjzpfap? 

tjcm; aESmifhaES;MuefYMumrIwpfckck aMumifhjzpfap? tcsdefydkMumavav ttdqkH;½IH;rI (slump 

loss) rsm;avav jzpfonf/ tylcsdefrsm;jcif;? a&pkyf,lrIrsm;onfh a&mpmrsm;yg0ifjcif;? 

bdvyfajr twkta,mifcJjcif; (false set) ESifh bdvyfajrrsm;onfh a&mpyfrIrsm; (rich 

mixes) aMumifh tajctaeudk ydkrdk qdk;0g;aponf/ 
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  uGefu&pfudk c&D;½Snf o,faqmif&jcif;onf jyóemwpfckjzpfcJhvQif avmif;rnfhae&m 

a&mufNyD;rS x&yfum; azsmfpufxJodkY a&xnfhíazsmfjcif; odkYr[kwf avmif;rnfh ae&modkY  

a&mufcgeD; rdepftenf;i,f vdkonfh tcsdefusrS uGefu&pfudk pwifazsmfpyfjcif; wdkYudk 

jyKvkyfEdkifonf/ tpyfwpfck\yxrqHk;ESifhaemufqHk;tokwfydkYaqmifrIwdkYMum; tvGefMuefYMum 

rnfqdkygu tpyf \t½G,ftpm;yrmPudk avQmhay;Edkifonf/ bdvyfajrudk wwfEdkiforQ 

at;atmifxm;NyD; twkta,mifcJrI r½Sd&efvnf; vdktyfonf/ a&-bdvyfajr tcsdkK;udk 

*½kwpdkuf pDppfNyD; w,lepfa&yg0ifrIudk wdk;rnf[k qHk;jzwfvQif bdvyfajr yg0ifrIudkvnf; 

tcsKd;us wdk;ay;&ef vdktyfonf/ 

erlemrsm; ( samples ) - vrf;wGifazsmfpyf&müazsmftdk;\ tvsm;½SnfaomaMumifh 

azsmfpyfrIjyKvkyf&mwGif azsmftdk; (drum) \wpfae&m½Sd uGefu&pfESifh tjcm;wpfae&m½Sd 

uGefu&pfwdkYMum; rnDrnmjzpfEdkifygonf/ odkY&mwGif consistency ½IaxmifhrS Munfhygu 

oGefxkwfvdkufaom uGefu&pf\ yxr 4 yHk 1 yHk rS xkwf,laom uGefu&pf\ slump onf 4 yHk 

3 yHk ae&mrS xkwf,laomuGefu&pf\ slump ESifh 1 vufr twGif;omuGmjcm;rI½Sdygu 4if; 

consistency udk vufcHEdkifonf[k rSwf,lEdkifonf/ cHEdkif&nftm;prf;oyfrIrsm; twGuf 

erlem,l&ef tpyf \ 3 ae&m (odkYr[kwf) 3 ae&mxufydkonfhae&mrS 1 ukAayxuf 

reJonfherlemrsm;udk ,l&rnf/ erlem udk x&yfum; rS uGefu&pf yxrqHk;csonfh tcsdefESifh 

aemufqHk;csonfhtcsdefrSwyg; useftcsdefrsm;wGif,l&rnf/ tb,faMumifhqdkaomf 4if;tcsdef 

rsm;wGif segregation jzpfEdkifaomaMumifhjzpfonf/  

 

avzdtm;jzifhjznfhodyfjcif; ( pressure grouting )  

 omreftm;jzifh grouting [kqdkvQif avzdtm;jzifhhjznfhodyfjcif; (pressure grouting)  

udk qdkvdkjcif;jzpfonf/ Pressure grouting udk omrefzdtm;jzifh jznfh&efcufcJonfh 

ae&mrsm;jzpfonfhtuGJrsm; (cracks), avcdkaygufrsm; (voids) ? tqufrsm; (joints) ESifh 

tjcm;ae&mrsm;tm; bdvyfajrtESpf (cement-water paste) odkUr[kwf rqvm (mortar) 

udk zdtm;jzifhjznfhodyf&mü oHk;onf/ oifhawmfonfh grouting udkjyKvkyf&ef tif*sifeD,m 

ynmqdkif&m csifhcsdef qHk;jzwfrI (engineering judgement) tawmftoifh jyKvkyfwwf&efESifh 

uRrf;usifrI½Sd&ef vdktyfonf/  
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 Grouting ppfaq;jcif;wGifatmufygudpö&yfrsm;a,bk,stm;jzifhyg0ifonf/ owfrSwf 

xm;onfh t0if&½Sdap&ef vGefoGm; (drill) jzifhazgufonfh taygufonfvHkavmufonfhteuf 

odkUa&muf½Sdjcif; ½Sd-r½Sd? taygufrsm;(odkUr[kwf) ydkuf (pipe) rsm;udkaemufqHk;ydwfjynfhonf 

txdzGifhNyD; ½Sif;½Sif;vif;vif; xm;oifhonf/ a,bk,stm;jzifh jznfhrnfhtaygufrsm;udk 

rjznfhrD a& (odkU) a&-av ta&mjzifh ESHYpyfpGm aq;aMumoifhonf/ Grouting jznfhrnfh 

a½SUaemuftpDtpOfudk qGJ&mwGif eD;pyf&mtaygufrsm;Mum; (odkYr[kwf) ta0;wGif½Sdonfh 

axmifhrsm;xJwGif zdtm;ay;xm;onfhav (compressed air) rsm; cdkraeap&efowdjyK 

&rnf/ tcsdKUae&mrsm;wGif avxGufayguf wyfxm;&ef vdktyfygrnf/ 4if;avxGufayguf 

t0odkY grout a&mufvmonfhtcg taygufudk ydwfypfEdkifonf/  

 tjznfhypönf;  (grout) udk azsmfpyfonfhtcg jyif;jyif;xefxef vSKyfcgay;oifhonf/ 

4if;udk bdvyfajrpwifpdkpGwfNyD; (2) em&DtwGif; toHk;jyKoifhonf/ (1) em&DtwGif;oHk;vQif 

ydkaumif;onf/ bdvyfajronf rIefoifhonf/ odkYaomf vQifjrefpGmcJrIrjzpfap&yg/ 

64
1

vufr 

xufi,fonfh tuGJaMumif;rsm;twGuf tvGefrIefonfh bdvyfajrudkoHk;&ef vdktyfygonf/ 

Grout onf tuGJaMumif;xJodkU 0ifa&mufEdkifonfhtaetxm; xufydkí BuJ&ef 

roifhaomfvnf; yspfaom grout onf taygufxJwGifydwfqdfkUEdkifonf/ 4if;jyif tayguf 

jynfhoGm;NyD;NyD[k rSm;,Gif;pGm txifa&mufwwfonf/ oJudktoHk;jyKrnfqdkvQif ao;i,fí 

rIefoifhonf/ BuD;onfh trIefrsm;onf tpyfaMumif;rsm;udk ydwfqdkYEdkifonf/     

 

ypfavmif;uGefu&pf ( shotcrete ) 

 Shotcrete udk sprayed mortar, sprayed concrete, gunite [lívnf; ac:NyD; 

ajymif;0 (nozzle) rS avtm;jzifhwGef;vTwfNyD; uGefu&pfavmif;jcif;jzpfonf/ Concrete 

avmif;onfh ae&mrS tuGmta0;wdkwdk twGif; nozzle udkudkifxm;NyD; teD;uyfypfxnfhum 

uGefu&pf avmif;jcif; jzpfonf/ 

  Shotcrete udk trsdK;rsdK;aom wnfaqmufa&;vkyfief;rsm;wGif us,fus,fjyefYjyefY 

toHk;jyKonf/ yg;vTmí acgif;ay:wGif½SdonfhrsufESmjyifrsm;? a'gifvdkuf odkYr[kwf a&jyifnD 

vdkuf½Sdonfh rsufESmjyifrsm; txl;ojzifh tauG;rsufESmjyifrsm;ESifh axmifhcsdK;ygrsufESmjyif 

rsm;ygonfh vdyfcHk;yHko@mefESifh (shell) ESifh acgufcsdK;jym;yHko@ef (folded plate) rsm;? 



                                  

 90

wl;ajrmif;rsm;? a&avSmifuefrsm;? OrifvIdPfacgif; tay:,HvTm (lining) rsm;? a&ul; 

uefrsm;ESifh tjcm;a&xdef;taqmufttHkrsm;wGif toHk;jyKonf/ Shotcrete udk uGefu&pf 

taqmufttHkrsm; jyefvnfjyKjyifa&; vkyfief;rsm;? rD;avmifíysufpD;aeonfh taqmuf 

ttHk jyKjyifjcif;vkyfief;rsm;ESifh a&vHkeH&Hrsm;jyKvkyf&mwGif toHk;0ifonf/ Shotcrete udk 

ausmufawmif tavsmrsm;udk wnfjidrfrI½Sdaeap&ef xdef;ay;&müvnf; atmifjrifpGm 

toHk;jyKMuonf/ taqmufttHkoHk; oHrPdabmif (structural steel) rsm;udk rD;ab; 

umuG,f&ef ywfywfvnfyHkavmif;&müvnf; toHk;jyKonf/  

 Shotcrete udk toHk;jyK&mwGif uRrf;usifrIESifh tawGUtMuHKtawmfrsm;rsm; vdktyf 

onf/ 4if;\ t&nftaoG;onf udkifwG,folrsm; (operators) \vkyfaqmifcsuf txl; 

ojzifh ajymif;0 (nozzle) udkudkifítrSefwu,f uGefu&pfavmif;onfhae&mudk xdef;csKyfEdkifrI 

tay:wGif rsm;pGmrlwnfonf/  

 Shotcrete onf aemufcHrsufESmjyifodkY uGefu&pfypfoGif;NyD; wjznf;jznf;csif; 

zdkU,ljcif;jzifh avmif;onfhenf;pepf jzpfonf/ xdkYaMumifh ausmufyHk;udkvnf; wpfbufxJ 

wGifomvdktyfonf/ txl;ojzifh ausmufyHk;tcsnftaESmifrsm; (form ties) ponfwdkY 

rvdkojzifh p&dwfpu oufomEdkiffp&m ½Sdonf/ odkYaomf tjcm;wpfzufrS MunfhvQif shotcrete 

\ bdvyfajr vdktyfcsufonf jrifhrm;onfhtjyif uGefu&pfypfoGif;rnfh ud&d,m wefqmyvm 

rsm;ESifh avmif;yHkavmif;enf; (mode of placing) rsm;aMumifh omrefxHk;pHtwdkif; 

avmif;onfh uGefu&pfxuf aps;ydkBuD;onf/ 4if;taMumif;rsm;aMumifh shotcrete udk yg;í 

oHenf;onfh taqmufttHk rsm;wGif toHk;rsm; onf/ a,bk,stm;jzifh shotcrete udk txl   

4 vufr avmufom toHk;rsm;onf/ 4if;wGif tajccH enf;pOf (process) (2) ck ½Sdonf/ 

ydkítoHk;rsm;aom tajcmufa&menf;pOf (dry mix process) wGif bdvyfajrESifh pdkpGwfonfh 

a&mpmrsm;udk ESHYpyfpGm a&mí tpmauR;puf (mechanical feeder) (odkU) gun xJ 

odkYxnfhonf/ 4if;ta&mudk avzdtm;jzifh nozzle ½Sd&modkYydkYonf/ xdktcg zdtm;ay;xm;onfh 

a&onf nozzle udk jzwfí az:jyygypönf;rsm;ESifh a&mpyfonf/ 4if;aemuf ta&mudk 

jrifhrm;onfhtvsifjzifh rdrd uGefu&pf avmif;vdkonfh rsufESmjyifay:odkY ypfxnfh&rnf/  

 tpdka&menf;pOf ( wet mix process ) \ tajccHtcsufrsm;rSm a&tygt0if a&mpyf 

rnfhypönf;rsm; tm;vHk;udk OD;pGma&mpyf&rnf/ 4if;ta&mtaESmudk o,faqmifrnfh ud&d,m 
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wefqmyvm (delivery equipment) \tcef;i,f (chamber) twGif;odkY xnfhoGif;&rnf/ 

4if;aemuf avzdtm;jzifho,fydkUay;rnf/ zdtm;oGif;xm;onfhavudk nozzle xJodkYxdk;oGif; 

í a&mNyD;ypönf;rsm;udk jrifhrm;onfh tvsifjzifh rdrd uGefu&pf avmif;vdkonfh rsufESmjyif 

ay:odkYypfxnfh&rnf/ tMurf;xnf (odkY) BuD;rm;onfhtvkyf [rough (odkY) heavy work] rsm; 

twGuf nozzle ½Sd avzdtm;onf (50-60 psi) vdktyfonf/ jrifhaomae&mü uGefu&pf 

avmif;vdkvQifjzpfap? ay (100) xuf ydka0;aomae&mü uGefu&pfavmif;vdkvQif jzpfap? 

zdtm;udk 75 psi odkY wdk;jr§ifhay;oifhonf? odkYrSom ydwfqdkY rIrS pdwfcs&rnf/  

 azsmfpyf&mwGifyg0ifonfh a&udkajymif;0udkifol (nozzle operator) utajcmufa&m 

enf;pOf (dry mix process) wGif wdkuf½kdufxdef;csKyfEdkifonf/ cHEdkif&nftm; 7000 psi udkyif 

&½SdEdkifonf/ tpdka&menf;pOf (wet mix process) wGif a&mrnfha& ESifhta&m "mwkypönf; 

(admixture) yrmP udk ykdrdkaumif;rGefpGm xdef;csKyfay;Ekdkifonf/ 4if;tjyifwet process wGif 

zkHxoufomNyD; jyefuefrI (rebound) vnf;avsmhenf;Edkifonf/ ypfoGif;onfhuGefu&pf\ jrifh 

rm;onfhtvQifaMumifhrsufESmjyifwGiftukefruyfbJtcsKdUjyefxGufvmwwfonf (rebound)/ 

Rebound yrmPonf dry mix (odkY) wet mix ay:wGif vnf;aumif;? a&jyifnD?tapmif; 

(sloping) ?axmifvdkuf (odkU) acgif;ay: (overhead) ponfh rsufESmjyif ae&mtaetxm; 

rsm;ay:wGifvnf;aumif; rlwnfonf/ Rebound yrmPonf dry mix wGif 5 - 50%  ESifh 

wet mix wGif 0 - 20% jzpfEdkfifonf/ ypfavmif;vdkufaom shorcrete \ a&yg0ifrIonf 

material rsm; rdrdtav;csdefudk rdrd xdef;xm;Edkifonfh taetxm;avmuf½Sd&rnf/ 

wcsdefxJwGifrIwffvdkufonfh avzdtm;aMumifh odyfonf;rI (compaction) udk&½SdEdkifNyD; 

tvGeftuRH rebound rjzpfap&yg/ a&-bdvyfajr tcsdK;onf dry mix wGif 0. 30 rS 0. 50 

jzpfNyD; wet mix wGiff 0. 40 rS 0. 55 txd jzpfavh½Sdonf/ 

 a,bk,stm;jzifh bdvyfajr tav;csdef\ 10-15% cefY silica fume xnfhay; 

jcif;jzifh shotcrete \ap;uyfrI (cohesion) ESifhwG,fuyfrI (adhesion) udk jrifhrm;vmapNyD; 

rebound  jzpfrIvnf;avsmhenf;oGm;rnf/ 

 a&mpm\tBuD;qHk;t½G,ftpm;onf 

8

1

 vufr ?  
2

1

 vufr (odkYf)  

4

3

 vufr jzpfEdkifNyD; 

aumif;rGefonfh grading  ½Sdoifhonf/ 
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tcef; ( 11 ) 

ppfaq;&rnfhpm&if; 

CHECK LIST OF INSPECTION 
 
 atmufwGif xnfhoGif;aqmiff&Gufoifhonhf vkyfief;ppfaq;jcif; vkyfief;pOfrsm;udk 

atmufwGif pkaqmif;xm;ygonff/ 

(1)  csdefwG,fpyfjcif; (batching) ESifh azsmfpyfjcif; (mixing) vkyfonfh ypönf;ud&d,m 

rsm;udk ppfaq;jcif;ESifh oabmwlvufcHjcif; 

(2)  uGefu&pf ta&mrsm;\tcsKd;tpm;yg0ifrIudk xdef;ausmif;jcif; 

(3)  ypönf;rsm;csdefwG,f pyfonfhpyfpuf (batching plant) udkppfaq;jcif; 

(4)  tokH;jyKrnfh ypönf;rsm;udk ppfaq;jcif;? prf;oyfjcif;ESifh oabmwlvufcHjcif; 

(5)  ausmufyHk; (form) rsm;? oHacsmif;rsm;? a'gufwdkifrsm;? ab;axmufrsm;? jr§KyfESH 

xm;rnfh ypönf;rsm;? tquf (joint) rsm; ponfh wkdUudk ppfaq;jcif; 

(6)  ykH;rsm; (buckets) ? avsmrsm; (chutes) ? vufwGef;vSnf;rsm; (buggies)? uawmhykH 

xnfhp&mrsm; (hoppers)? wkefcgpufrsm; (vibrators) ? yefYrsm; (pumps) ponfh 

udkifwG,f&efESifh avmif;&eftokH;jyKaom ud&d,m wefqmyvmrsm;udk  ppfaq;jcif; 

(7)  uGefu&pfudkifwG,fjcif;? avmif;jcif;? uspfvpfodyfonf;atmif jyKvkyfjcif; 

(consolidation) ? tacsmudkifjcif; (finishing) tom;aoatmifjyKvkyfjcif; 

(curing) umuG,fjcif; (protection) ESifh jyKjyifjcif; (repair) (odkY) zgax;jcif; 

(patching) rsm;udk ppfaq;jcif; 

(8) BudKwifzdtm;oGif;xm;aom (prestressed) vkyfief;tygt0if BudKwifoGef;avmif; 

onfh (precast) tpdwftydkif;rsm;twGuf cHEdkif&nftm; (strength) ? twdkif;twm 

ESifh txl;*kPfowdårsm; (special properties) udk ppfaq;jcif;  

(9) ausmufyHk; (form) rsm; cGmpOfESifh axmufrsm;jzKwfpOf ppfaq;jcif; 

(10)  uGefu&pfcHEdkif&nftm;udk prf;oyfrnfhprf;oyffwHk;rsm;udk jyifqifjcif;ESifhprf;oyf jcif;  

(11) azmfjyyg items tm;vkH;twGuf tpD&ifcHpmrsm;a&;om;jcif; 

 wdkYjzpfMuonf/ 
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 atmufaz:jyyg item rsm;onfvkyfief;ppfaq;jcif;wGifyg0ifEdkifonfh trsdK;rsdK;aom 

acgif;pOfrsm; jzpfonf/ tm;vHk;udk aeYpOfppfaq;&ef r[kwfyg/ &Hzef&Hcg rSDjirf;jyKEdkif&ef 

twGuf jynfhjynfhpHkpHkaz:jyay;xm;jcif;om jzpfonf/ vkyfief;ppfonfrdrdvkyfief;ESifhfhoufqdkif 

onfhacgif;pOfrsm;udkompHepfwusa½G;xkwfpm&if;jyKvkyfNyDf;ppfaq;oGm;&efjzpfygonf/  

 

yPmr (preliminary) 

 yH kpHrsm; (plans)ESif h pHowfrSwfcsufrsm; (specifications) ? taqmuftOD; 

usifhxHk;rsm; (building codes) udk avhvm&ef  

 tif*sifeD,mtoD;oD;Mum;wGif wm0efcG Ja0rI 

 wdkif;wm&mwGif trSm;cHEd kifrIyrmP (tolerance) rsm; 

 rSwfwrf;rsm; (records) ESifh tpD&ifcHpmrsm; (reports) udk rnfuJhodk Yxm;onf 

qdkonfh tcsuf  

 uefx½dkufwm\ plant ? ud&d,m wefqmyvmrsm;? tzGJUtpnf;yHkpH 

(organization)  ESif h toHk;jyKonfhenf;vrf;rsm; (methods )  

 vrf;e,fedrdwfrsm;? toHk;taqmifrsm;ESif h qufpyfaeonfh yd kifqdkifrIrsm; 

(properties) ESif h taESmiYft,Suf½S d-r½Sd  

 

tcsKd;tpm;yg0ifrIudk½SmazGjcif; (proportioning) 

 a&mpmrsm;udk xdef;ausmif; prf;oyfrIrsm; jyKvkyfjcif; 

 ta&m\ tcsKd;tpm;yg0ifrI½SmazGjcif; 

 a&mpyfrI Iqdkif&m wGufcsufrIrsm; 

[ a&mpmta&m\t½G,ftpm;rsm; a&mpyfyg0ifyHk (grading), tpyf (batch) wGif 

xnfh&rnfh yrmPrsm;? txGufEIef; (yield) ? avyg0ifrI ] 
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ypönf;rsm; (materials) 

 a,bk,stajctae ( ypönf;tm;vHk;twGuf ) 

 [ trsKd;trnfcGJjcm;jcif;? yrmP (okHH;NyD;? vufusef)? vufcHEdkifrI½Sd-r½Sd? ypönf;rsm; 

nDnmorrQwrI ½Sd-r½Sd? odkavSmifxm;rItajctaersm;? udkifwG,fyHk enf;vrf;rsm; 

tavtvGifh (waste) ? prf;oyfrItpDtpOf (test schedule) ] 

 bdvyfajr  

 [ "gwfcGJcef; prf;oyf&ef erlem,ljcif; (sampling)? pdkpGwfrIrS umuG,fjcif;?    

trsm;qHk; odkavSmifrI tcsdeftwdkif;twm ]  

 a&mpm (aggregate)  

 [ vufcHEdkifrI ½Sd-r½Sd prf;oyfjcif;rsm;? EkH;yg0ifrl? opf&GufaqG; ponfh atmf*Jepf 

(organic) ypönf;rsm;yg-ryg? tjcm;rvdkvm;tyfaom ypönf;rsm;yg0ifrI½Sd-r½Sd?  

wm½SnfcHEdkif&nf ½Sd-r½Sd? yGwfwdkufrlcHEdkif&nf aumif;-raumif;? rqvm odkYr[kwf 

uGefu&pf\ tzdcHEdkif&nftm; ]  

 [ xdef;ausmif;prf;oyfrIrsm; (control tests) :  

 tpdk"gwfyg0ifrl? a&pkyf,lrIyrmP? odyfonf;q? wpf,lepftav;csdef? avcdkayguf 

yg0ifrI]    

 [ odkavSmifxm;ykH ]  

 a&ESif hta&m"gwkypönf; (admixture) rsm;  

 oHacsmif; (reinforcing steel)  

 [ t½G,ftpm; (size); tauG; (bending); rsufESmjyiftajctae (surface 

condition) ]  

 ta>ct&H ypönf;rsm; (accessories)  

 jrKyfES Hwyfqifxm;rnfh ypönf;rsm; (fixtures)  

 tjcm;ypönf;rsm; 
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uGefu&pfravmif;rDppfaq;jcif; (before concreting) 

line rsm;ajzmifh-rajzmifh? tedrf htjrifh rSefuefrl½S d-r½Sd  

ajrwl;vkyfief; (excavation)? tkyfjrpfvkyfief; (foundation) 

[ ae&m (location) ? twdkif;twmrsm;? ykHo@ef? a&qif;ajrmif; (drainage)? 

rsufESmjyif jyifqifxm;rI ] 

ausmufyHk;rsm; (forms) 

[ ae&m (location) ? ajzmifhwef;rI (alignment) ? ESdrfhqif;Ekdif&efpOf;pm;xm;½Sdrl 

(provision for settlement)  
wnfjidrfrl (atmufcH? a'gufwdkif? csnfaESmifxm;rl? ESifh jcm;wkH;xm;½Sdrl)  

ppfaq;aygufrsm;? rsufESmjyifrsm; udkjyifqifjcif;? aemufqkH;ydwf oefU½Sif;a&; 

jyKvkyfjcif; ] 

oHacsmif;qifjcif; 

[ oHacsmif;t½G,ftpm; (tcsif;) ? t½Snf? tauG; (bending) ESifh tzsm;ydkif;wGif 

csdwfxm;rI (end anchorage) ? oHacsmif;ae&m (ta&twGuf? tenf;qkH;uGmjcm;rl? 

tenf;qkH;tzHk;xk ) 

ydk;qufjcif; (splicing) 

wnfjidrfrl (stability) (0g,mESifhcsnfxm;onfrSm aocsmrl ½Sd-r½Sd? atmufcHpifrsm;? 

jcm;wkH;rsm;)  

 rsufESmjyifoefY½Sif;rI (oHacsmif;rsm;wGif oHacs;rsm;½Sd-r½Sd? qDaq;? rqvm 

tajcmufrsm; uyfaerI½Sd-r½Sd? ponf ) ]  

 jrKyfES Hrnfhwyfqifypönf;rsm; (fixtures) (ae&mrSefuefrI? wnfNidrfrI? oefU½Sif;rI) 

 plan wGif jyrxm;onfh taygufrsm; (openings) 

 csdefwG,fonfh ud&d,mrsm; (batching devices) udk csdefwdkufxm;rl (calibration)  

 azsmfpuf (mixer) \ tajctaeESifh vnfywfEIef; (speed) 

 wqufwnf; uGefu&pfavmif;Ekdif&ef twGuf pDpOfxm;½Sdrl 

 tom;aoatmifjyKvkyf&ef (curing) twGuf pDpOfxm;½Sdrl 

 aeylvQif? rdk;½GmvQif? avt&rf;wdkufvQifumuG,frnfhypönf;rsm; pDpOfxm;½Sdrl  
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 vkHavmufonfh ypönf;ud&d,m wefqmyvmrsm;ESifh tvkyform;OD;a& xm;½Sdrl 

(odyfonf;jcif;(compaction)?tacsmudkifjcif;(finishing) ESifh curing wdkUtwGuf)  

uGefu&pfavmif;aepOfppfaq;jcif; (concreting) 

 vkyfief;cGiftajctaersm; 

 [ rdk;av0o ? jyifqifrIrsm;jynfhpHkrI½Sd-r½Sd? ,cifavmif;cJhonfhtBudrfESifh ,cktBudrf 

Mum; tcsdeffuGmjcm;csufESifhowfrSwfcsuf? uGefu&pfavmif;onfhtcsdefonf ntcsdef 

jzpfygu avmif;aepOftwGif; rD;a&mifvkHavmufrI½Sd-r½Sd? zkH;tkyfrIESifh umuG,frI ] 

  csdefwG,fpyfjcif; (batching) 

 [ bdvyfajr? a&mpm? a&ESifhta&m"gwkypönf;  (admixture)  

 csdefwG,fpyfonf ud&d,mwefqmyvmrsm;ppfaq;rI  

 uGefu&pftxGufEIef; (yield) ]  

 azsmfjcif; (mixing) 

 [tenf;qkH;azsmfcsdef? azsmftdk;xJwGif tpyfrsm; aESmifhaES;aerl? 0efydkxnfhrI 

(overloading) ]  
 uGefu&pftaysmhtrm xdef;ausmif;jcif; (control of consistency) 

 [ avmif;aepOf uGefu&pfudkavhvmjcif;? prf;oyfjcif;rsm; ? ta&mn§d,ljcif;rsm; 

(adjustments) ]  
 avyg0ifrl udk xdef;ausmif;jcif; 

 o,f,lyd k Yaqmifjcif; (conveying) 

 [ ypönf;rsm; t½G,ftpm;tvdkuf uGJoGm;jcif; (segregation) rjzpf&ef? cJrIESifh 

ajcmufaoGUrI tvGeftuRHrjzpf&ef? tcsdeftuefUtowfrsm; ] 

 uGefu&pfavmif;jcif; (placing) 

 [ uGefu&pfonforrQwNyD; odyfonf;rI½Sd-r½Sd? uGefu&pfudk qufwdkufavmif;EdkifrI    

½Sd -r½Sd? xdawGUrnfh rsufESmjyifrsm;jyifqifxm;rI? uGefu&pfravmif;rD rqvmjzifh 

rsufESmjyifudk zdkUoxm;jcif;? uGefu&pfudktay:atmufvm;&m (vertical direction) 

twkdif;csjcif; &Sd-r&Sd? oHacsmif;(odkU)ausmufyHk;rsm; (forms) udkwdkufNyD;rSusvmjcif; 

rsdK;½Sd-r½Sd? uGefu&pfavmif;NyD;aomtcg ab;wdkufpD;qif;rI enf;-renf;? uGefu&pf 

tvTmtxl? a&tay:odkUwufvmrI½Sd-r½Sd? ausmufrsm;wpfae&mxJpkaerI½Sd-r½Sd? 
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,m,DcsnfaESmifxm;onfY tie ESifhjcm;wkH;rsm;(spacers)udkz,f½Sm;jcif;? y,fvdkufonfh 

tpyf (rejected batch) rsm; pGefUypfrnfhae&m? a&atmufwGif uGefu&pfavmif;vQif 

rnfodkUavmif;rnf/ ] 

 odyfonf;atmifjyKvkyfjcif; (compacting) 

 [ ESHYpyfrI ½Sd-r½SdESifh nDnmpGmodyfonf;rI ½Sd-r½Sd? wkefcgpuf (vibrator) udkvdkonfxuf 

ydkrxdk; ap&ef ] 

 &yfem;tqufrsm; (construction joints) 

 [ ae&m ?rsufESmjyifta[mif;udk jyifqifjcif; ] 

 usHKUyGtqufrsm; (expansion joints) 

   [ tqufwGif xnfhrnfhypönf; (joint material) ? ae&m? ajzmifhwef;rI? wnfNidrfrI? 

aemifjzpfvmrnfh a½GUvsm;rItwGuf taESmuft,Sufuif;rI ]  

 ausmufyHk;r&SdaomrsufESmjyiftacsmoyfjcif; (finishing of unformed 

surfaces) 

 [ yg;vTmaomtay:,H rqvmvTm½Sd-r½Sd? rsufESmjyifay:a&wufvmjcif;? tacsm 

udkif&mwGif vdkonfxufydkí rvkyfrdap&ef? yxrtBudrf vufyGwfESifh yGwfjcif;? 

rsufESmjyif rSefuefrI ½Sd-r½Sd ppfaq;jcif;? aemufqkH;tBudrf oHvufESifh yGwfjcif;? 

ao;i,faom tuGJaMumif;rsm; (hair cracks)? rdk;a&usrI ] 

 ausmufyHk;ESif huyfxm;aomrsufESmjyiftacsmoyfjcif; [ finishing of formed 

surfaces) 
 [ ausmufyHk;udk z,f½Sm;vdkufonfhtcg rsufESmjyiftajctae ? ysm;ovuftHko@mef 

(honeycomb) ? tvTmvdkufuGmrI (peeling)? tie aygufrsm;? ausmufyHk;t&mrsm;)? 

tjypftemtqmudkjyKjyifjcif;? rsufESmjyifjyKjyifjcif;? rsufESmjyif rajcmufaoGU 

ap&ef ] 

 prf;oyfrnfhtpDtpOf ( Schedule of testing ) 

 
uGefu&pfavmif;NyD;aemufppfaq;jcif; (after concreting)  

 tysuftpD;r½Sdap&efumuG,fjcif; 
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 [ wdkfufrdjcif; (impact)?0efudktvGeftuRHwifjcif; (overloading) ? rsufESmjyif 

'Pf&m 'Pfcsuf½Sdjcif; ] 

 ausmufyHk;cGmrnfhtcsdef ( time of removal of forms ) 

 tom;aoatmifjyKvkyfjcif; (curing) 

[ rsufESmjyifudk qufwdkufpGwfpdkap&ef? curing pwifjyKvkyfay;rnfhtcsdef? curing 

jyKvkyfay;rnfhtcsdeftwdkif;twm ] 

 
uGefu&pfudkprf;oyfjcif; (testing of  concrete) 

 uGefu&pftaysmhtrm (consistency) udk prf;oyf½SmazGjcif; 

 avyg0ifrIudk prf;oyf½SmazGjcif; 

 azsmfNyD;puGefu&pf\ wpf,lepf tav;csdefudk prf;oyf½SmazGjcif; 

 azsmfNyD;puGefu&pf tcsKd;tpm;yg0ifrIudk cG Jjcrf;pdwfjzm½SmazGjcif;  

 cHEd kif&nftm; prf;oyfjcif;rsm; 

 [ prf;oyfwkH;rsm;yHkpHoGef;avmif;jcif; (molding specimens) ? prf;oyfwkH;rsm;udk 

odkavSmifjcif;(storing specimens) ? pHtajctae? vkyfief;cGif (field) tajctae? 

vkyfief;cGif prf;oyfrIrsm;(field tests)  ? prf;oyfwkH;rsm;udk "gwfcGJprf;oyfcef; 

odkYydkYjcif;] 

 [rmNyD;uGefu&pf prf;oyfwkH;rsm;udk taqmuftOD;rS xkwf,ljcif;(core rsm;,beam 

rsm;)] 

 tjcm;prf;oyfrIrsm; 

rSwfwrf;rsm;ESif h tpD&ifcHpmrsm; (records and reports) 

 Records: ypönf;rsm;? a&mpyfrIwGufcsufjcif;rsm;? csdefwG,fpyfjcif;ESifh azsmfpyfjcif;? 

uGefu&pfavmif;jcif; ESifh curing jyKvkyfjcif;? xl;jcm;csufrsm;  

 Reports: aeUpOftpD&ifcHpm? twdkcsKyftpD&ifcHpm 

 aeUpOfrSwfwrf; ( diary ) 

 "gwfyk Hrsm; ( photographs ) 
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yljyif;csdefwGif wnfaqmufjcif; (hot-weather construction) 

 ypönf;rsm;udktat;cHjcif;? azsmfpyfrnfh a&mpmrsm;ESif h uGefu&pfxdawGUrnfh 

rsufESmjyifrsm;udk BudKwifa&avmif;ay;jcif;? uGefu&pfudk zk H;tkyfxm;jcif;?  

t&Hoifhazsmfpyfxm;aomuGefu&pf (ready-mixed concrete) 

 yifrpyfpuf (plant)  

 [pyfrnfhypönf;rsm;?pyfjcif;?azsmfpuf\tqefYyrmP(capacity) ESifhtajctae]  

 vkyfief;cGif (job)  

 [ uGefu&pf pavmif;onfhtcsdefrSpíS MumjrifhcJhaomtcsdef? azsmftdk; (drum) \ 

vnfywfrIEIef;? a&tokH;jyKrI? uGefu&pfyrmP? taysmhtrmESifh avyg0ifrIudk 

prf;oyfjcif;? cHEdkif&nftm;udk prf;oyfrnfh prf;oyfwkH;rsm; (specimens) ] 

avzdtm;jzihfjznfhodyfjcif; (pressure grouting)  

 taygufrsm; (holes) (teuf?tuGmta0;? ydwfqdkUrIr½Sdjcif;) 

 ypönf;rsm; (vufcHEdkifrI½Sd-r½Sd? okH;NyD;yrmP)  

 xnfhoGif;jcif;(injection) ( a½SUaemuftpDpOf (sequence)? zdtm;? tcsdef? 

tvkH;pHk0ifjcif;? taqmufttHktysuftpD; r½Sdjcif;)  

ypfavmif;uGefu&pf [ shotcrete (sprayed concrete) ] 

  ypönf;rsm; (vufcHEdkifrI½Sd-r½Sd? yrmP)? ud&d,m wefqmyvmrsm;\ 

tajctae? yPmr azsmfpyfjcif;? zdtm; (av?a&)? rsufESmjyif jyifqifrI? 

ypfavmif;jcif; (application) {txl? tdwGJusvmrI r½Sdjcif;? &yfem;tquf 

(construction joint)} ? rsufESmjyiftacsmudkifjcif; ( surface finish ) 
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tcef; ( 12 ) 

uGefu&pfta&m'DZd kif;jyKvkyfjcif; ( ACI enf;vrf; ) 

CONCRETE MIX DESIGN ( ACI  METHOD ) 
 

enf;pOf ( ACI 211.1) ? Procedure ( ACI 211.1 ) 

 
tqifh(1) ttdudka&G;cs,fjcif; (choice of slump) 

 ACI enf;vrf;jzifh uGefu&pfta&m'DZdkif; jyKvkyfygu yxrtqifhtaejzifh 

oifhavsmfaom ttd (slump) udk a&G;cs,f&ygrnf/ BudKwifowfrSwfxm;aom slump 

r&Sdygu Table 6 Recommended slumps for various types of construction rS Munfhí 

a&G;cs,fEdkifygonf/ 

 Table wGifygaom slump onfuGefu&pfudk wkefcgpufjzifhxdk;í uspfvpfodyfonf; 

atmifvkyfrnfhudpötwGuf,l&aom slump jzpfygonf/ Vibrator jzifhrxdk;yJtjcm;enf;vrf; 

jzihfodyfonf;atmifjyKvkyfrnfqdkygu¤if; slump xuf 1 vufrydkwdk;í ,lEdkifonf/ 

 uGefu&pfta&m udk a&G;cs,f&mwGifaumif;rGefpGm avmif;í&aom trmqHk;ta&mudk 

a&G;cs,foifhonf/ 

 

tqifh(2) tBuD;qHk; a&mpmt&G,ftpm;udka&G;cs,fjcif; (choice of maximum size 

of aggregate) 
 t&G,ftpm;rsm;udkaumif;rGefpGma&mpyfxm;aoma&mpm(well-graded aggregate) 

rsm;xJwGif tBuD;qHk;a&mpm t&G,ftpm;BuD;onfh ta&mwpfckonf tBuD;qHk;a&mpmt&G,f 

tpm;i,fonfhta&mwpfckxuf avcdkayguf (void) ydkenf;ygonf/ xdkUaMumifh a&mpmt&G,f 

tpm;tBuD;rsm;jzihf azsmfpyfxm;aom uGefu&pf\ wpf,lepf xkxnfwGif yg0ifaom rqvm 

yrmPonfa&mpmt&G,ftpm;ti,frsm;jzihfjyKvkyfxm;aomuGefu&pfwGifyg0ifonfhrqvm 

yrmP ESifh EIdif;,SOfvQif ydkíenf;ygonf/ a,bk,stm;jzifh tBuD;qHk;a&mpm t&G,ftpm;udk 

a&G;cs,f&mwGif p&dwfpuoufompGmESifh&&SdEdkifNyD;uGefu&pfavmif;rnfh taqmufttHktpdwf 

tydkif;\twdkif;twmESifhvnf;tqifajyaomtBuD;qHk;a&mpm t&G,ftpm;udk a&G;cs,foifh 
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onf/ rnfonhftajctaewGifjzpfap tBuD;qHk;a&mpm t&G,ftpm;onf ausmufyHk;ab; 

awmifjym; (2) ck Mum;&Sd tusOf;qHk;twdkif;twm\

 

5

1

 xufvnf;aumif;? Murf;cif;jym; 

(slab) xk\ 

3

1

xufvnf;aumif; ? oHacsmif; ESpfacsmif;Mum;(odkU) oHacsmif;xkwf ESpfxkwf 

Mum;½Sd tom;wif tuGmta0; (clear spacing) \ 
4

3

 xufvnf;aumif; rMuD;oifhay/ 

tu,fí uGefu&pfwGif ysm;ovuftkH o@mef (honeycomb) (odkU) avcdkayguf (void) rsm; 

rjzpfay:Edkifavmufatmif vkyf&udkif& aumif;aom uGefu&pfudk aumif;rGefonfh odyfonf; 

jcif;enf;vrf; (compaction method) rsm;udk toHk;jyKNyD; odyfonf;atmif jyKvkyfEdkifygu 

tqdkyg owfrSwfcsufrsm;udk wpfcgw&H a&Smifz,fEdkifonf/ cHEdkif&nftm;jrifhuGefu&pf (high-

strength concrete) udk vdkcsifygu ay;xm;aom w/c wpfckwGif tBuD;qkH; a&mpmt&G,f 

tpm;udk avsmhay;jcif;tm;jzihf taumif;qkH; &v'fudk &½SdEdkifp&m ½Sdygonf/  
 
tqifh(3) azsmfpyfa&ESif h avyg0ifrIudkcefUrSef;jcif; (estimation of mixing water 

and air content) 
 ay;xm;aom slump udk&&ef uGefu&pf wpf,lepfxkxnfwGif xnfh&efvdktyfonfh 

a&yrmPonf tBuD;qkH;a&mpm t&G,ftpm;? a&mpmcJrsm;\ yHkyef;o@mefESifh t½G,ftpm;? 

a&mpmt&G,ftpm;rsm; a&mpyfyg0ifyHkESifh cdkatmif;aeaom avyrmP wdkYay:wGif 

rlwnfonf/ bdvyfajr yg0ifrIyrmPtaejzifh rsm;pGmBoZmvTrf;rdk;rI r½Sday/ Table 7 rS 

tMuD;qHk;a&mpmt½G,ftpm;rsdK;pHkESifh jyKvkyfxm;aom uGefu&pfrsm; twGuf vdktyfonfh 

azsmfpyfa&yrmPudk&Edkifonf(wrifavcdkatmif vkyfrxm;aomuGefu&pfrsm;twGufom )/ 

 a&mpm\ rsufESmjyiftMurf;tacsmESifh yHkyef;o@mef ( texture & shape ) 

ay:rlwnfí azsmfpyfa&vdktyfcsufonf Z,m;xJwGif az:jyxm;onfh wefbdk;xuf 

tweftoifh enf;jcif;? rsm;jcif; jzpfEdkifonf/ odkYaomf yxrtqifh cefYrSef; wGufcsuf&ef 

twGufrl Z,m;wGif ay;xm;aom tcsuftvufrsm;onf vHkavmufrI&Sdygonf/ 
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Table 6  Recommended slump for various types of construction 
 

Type of construction 
Slump, in 

Max. Min. 
Reinforced foundation walls and footings 
Plain footings, caissons and substructure walls 
Beams and reinforced walls 
Building columns 
Pavement and slabs 
Mass concrete 

3 
3 
4 
4 
3 
2 

1 
1 
1 
1 
1 
1 

 
Table 7  Approximate mixing water and air content requirements for different 

slumps and nominal maximum sizes of aggregates (when aggregate is in 
SSD condition )* 

 
Slump 

in. 
Water, lb/yd3 of conc. for indicated nominal max. size of agg. 

( Agg. is in SSD condition ) 

 
1 – 2 
3 – 4 
6 – 7 
Approximate 
amount of  
entrapped air, 
% 

3/8 in. ½ in. ¾ in. 1 in. 1 ½ in. 2 in.+ 3 in. + 6 in. + 

350 
385 
410 

 
 
 

3 

335 
365 
385 

 
 
 

2.5 

315 
340 
360 

 
 
 
2 

300 
325 
340 

 
 
 

1.5 

375 
300 
315 

 
 
 
1 

260 
285 
300 

 
 
 

0.5 

240 
265 
285 

 
 
 

0.3 

210 
230 

 
 
 
 

0.2 

 
 
tqifh (4)  a&-bdvyfajr tcsdK;udka½G;cs,fjcif;  (selection of water – cement 

ratio)  
 vdktyfonfha&-bdvyfajrtcsdK;udk a&G;cs,f&mwGif cHEdkif&nftm;ESifhwm½SnfcHrI 

vdktyfcsufrsm;udk tajccHía&G;cs,fEdkifonf/ rwlnDaom a&mpmrsm;ESifh bdvyfajrrsm;udk 

oHk;ygu wlnDaom w/c üyif uGJjym;aom&v'frsm;udk &wwfay&m trSefwu,ftoHk;jyKrnfh 

ypönf;rsm;udkoHk;í cHEdkif&nftm;ESifh w/c wdkUMum;qufoG,frIudk ½Smxm;oifhygonf/ 
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xdkowif;tcsuftvufrsm; r½Sdao;ygu omrefbdvyfajroHk; uGefu&pfrsm;twGuf           

Table 8 wGif ay;xm;aom ydkípdwfcs&aombufwGif½Sdonfh (conservative) cefYrSef;ajc 

wefbdk;rsm;udk ,loHk;Edkifonf/ þqufoG,frIrsm;wGif tBuD;qHk;a&mpm t½G,ftpm;udk             

4

3

 

- 1 vufr[k ,lqxm;onf/ a&-bdvyfajrtcsdK;udk yHkaoxm;ygu avyg0ifrI rsm;vQif 

cHEdkif&nftm; usqif;NyD; ay;xm;aom w/c wpfcktwGuf tBuD;qHk;a&mpm t½G,ftpm; 

i,fvQif cHEdkif&nftm; wufvmygonf/  

 

Table 8  Relationship between water-cement ratio and compressive strength of 
concrete 

 
Compressive strength 

at 28 days, psi 
Water-cement ratio by weight 
(Non air-entrained concrete) 

6000 
5000 
4000 
3000 
2000 

0.41 
0.48 
0.57 
0.68 
0.82 

 
    qdk;&Gm;aom ywf0ef;usifESifh xdawGYonfhudpörsm;twGufrl cHEdkif&nftm; (strength)  

twGuf rvdktyfonfhwdkif w/c udk enf;atmif xdef;xm;oifhonf/ xdkodkY qdk;&Gm;aom 

tajctaersm;twGuf trsm;qHk;cGifhjyKEdkifaom w/c udk Table (4) wGif az:jyxm;onf/ 

 

tqifh (5) bdvyfajr vdktyfcsufudk wGufcsufjcif; (calculation of cement content) 

 Mix design wGifvdktyfaom cement yrmPudk tqifh (3) ESifh tqifh (4) 

wdkUNyD;vQif wGuf,l&½SdEdkifygonf/ tqifh(3) rS&aom azsmfpyfa&yrmPudk  tqifh (4) wGif 

&SmcJhaom w/c jzifh pm;ygu bdvyfajryrmPudk &&SdEdkifonf/  

 odkY&mwGif cHEdkif&nftm; (strength) ESifh wm½SnfcHrI (durability) vdktyfcsuft& 

tenf;qHk;xnfh&rnfh bdvyfajryrmPudk pHowfrSwfcsufrsm;u oD;jcm;owfrSwf ay;xm;yg 
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u? 4if; owfrSwfcsuf yrmP ESifh txufyg twdkif; wGufí&aom yrmP 2 ckxJrS ydkí 

BuD;aom yrmPudk tajccHí qufwGuf&rnf/ 

 
Table 9  Maximum permissible water-cement ratios for concrete in severe 

exposures  
 

Type of structure 
Structure – wet continuously 
or frequently and exposed to 

freezing and thawing 

Exposed to sea 
water or sulphates 

Thin sections and sections with 
less than 1 in. cover over steel  
 
All other structures 

 
0.45 

 
0.50 

 
0.40 

 
0.45 

 
  
tqifh(6) a&mpmBuD;yg0ifrIudkcefUrSef;jcif; (estimation of coarse aggregate 

content) 

 a&mpmBuD;yg0ifrIudk odfvdkygu Table 10 rS&½SdEdkifygonf/ 4if; Table t& tu,fí 

vkyf&udkif&aumif;jcif;tqifh (workability) udk twlwlxm;vQif uGefu&pf xkxnf 

wpf,lepfwGif yg0ifaom a&mpmBuD;xkxnfonf tBuD;qkH;a&mpmt&G,ftpm;ESifh 

a&mpmao;\ Fineness Modulus wdkUay:wGifom rlwnfaeaMumif;awGUEdkifygonf/ 

wpfukA*dkuf xkxnfwGifyg0ifaom a&mpmxkxnf (ukAay) udk vdkcsifvQif Table 10 rS 

&onfhwefbdk;udk 27 jzifh ajrSmuf,l&ef jzpfonf/ 4if;xkxnfudk a&mpmtajcmuftav;csdef 

(wpfukAudkuf xkxnftwGuf) odkUajymif;,l&ef 4if;udk a&mpmBuD;\ tajcmufaxmif; 

xm;aom wpf,lepf tav;csdef (wpfukAay tav;csdef) ESifh ajrSmuf,l&rnf/  

 vkyfudkif&ydkvG,fulaom ( more workable ) uGefu&pfrsm; twGufqdkvQif 

a&mpmBuD; yg0ifrIyrmPudk Table 10 rSay;aomwefbdk;xuf 10% avsmh,lí? vkyfudkif& 

ydkcufaom  ( less workable ) uGefu&pftwGufrI 4if;yrmPudk Table 10 rS ay;aom 

wefbdk;xuf 10% ydk,lEdkifonf/ odkUaomf&½Sdvmonfh ttd (slump)? a&-bdvyfajr 

tcskKd;ESifh uGefu&pf\ cHEdkif&nftm; ponfh*kPfowdåwdkUonf pDrHudef;pHowfrSwfcsufrsm; 

(specifications) wGif ay;xm;aom vdktyfcsufrsm;ESifh udkufnDap&ef owdjyK&rnf/ 
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 Table 10  Volume of coarse aggregate per unit of volume of concrete 
 

Maximum 
size of 

aggregate  
in. 

Volume of (oven)dry- rodded coarse aggregate per unit volume of 
concrete for different F.M. of sand 

2.40 2.60 2.80 3.00 

 
3/8 
½ 
¾ 
1 

1 ½ 
2 
3 
6 

 
0.5 
0.59 
0.66 
0.71 
0.75 
0.78 
0.82 
0.87 

 
0.48 
0.57 
0.64 
0.69 
0.73 
0.76 
0.80 
0.85 

 
0.46 
0.55 
0.62 
0.67 
0.71 
0.74 
0.78 
0.83 

 
0.44 
0.53 
0.60 
0.65 
0.69 
0.72 
0.76 
0.81 

 

tqifh(7) a&mpmao;yg0ifrIudkcefUrSef;jcif;(estimation of fine aggregate content) 

 ,ck taetxm;wGif? a&mpmao;rSvTJí usefyg0ifypönf;rsm;tm;vkH;udk cefYrSef;NyD; 

jzpfonf/ a&mpmao;\ yg0ifrIudk tav;csdefenf;vrf; (weight method) (odkY) 

yuwdxkxnf enf;vrf; (absolute volume method) wpfckckjzifh cefYrSef;&SmazGEdkifonf/  

 uGefu&pf \ wpf,lepftav;csdefESifh ywfoufí ,lqcsuf (assumption) wpf&yf 

jyKvkyfEdkifvQif (odkY) tawGYtMuHKt& rSef;qEdkifcJhvQif vdktyfaoma&mpmao;\ tav;csdef 

udk&Smvdkygu azsmfpyfNyD;puGefu&pf (fresh concrete) \ wpf,lepftav;csdefESifha&mpmao; 

rStytjcm;yg0ifypönf;rsm;tm;vkH;\ pkpkaygif; tav;csdefwdkY\ jcm;em;jcif;rS &Edkifygonf/  

 vkyfief;tawGYtBuHKt& uGefu&pf \ wpf,lepf tav;csdefudk tawmftoifh 

rSefuefpGm rSef;qEdkifonf/ þuJhodkUaom tcsuftvufrsm; pkaqmif;xm;jcif; r&Sdygu          

Table 11 udkokH;í yxrqHk;tqifh cefYrSef;rIudkjyKvkyfEdkifonf/ uGefu&pf wpfukA*dkuf\ 

tav;csdef cefUrSef;rIonfcyfMurf;Murf;jzpfcJhvQifyif ta&mtcsKd;tpm;a&mpyfyg0ifykH (mix 

proportion) udktawmfrSefuefpGm &SmazGEdkifygonf/ 4if;aemufwGif prf;oyfrIay: tajccHí 

ñSd,ljcif;rsm; udkvG,fulpGm jyKvkyfEdkifygonf/ 
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Table 11  First estimate of weight of fresh concrete ( Non air-entrained concrete ) 
 

Maximum size of aggregate 
in. 

First estimate of concrete weight 

lb/yd3 lb/ft3 

⅜ 
½ 
¾ 
1 

1 ½ 
2 
3 
6 

3840 
3890 
3960 
4010 
4070 
4120 
4160 
4230 

142.2 
144.1 
146.7 
148.5 
150.7 
152.6 
154.1 
156.7 

 

  

 vdktyfaom a&mpmao;yrmPudk wGufcsufonfh ydkrdkwdusaom enf;pOfrSm yg0if 

ypönf;rsm;\ xkxnfudk rlwnfí wGufcsufaom yuwdxkxnfenf;vrf; (absolute volume 

method) jzpfonf/ 

 þenf;wGifyg0ifypönf;rsm;\ od&SdNyD; pkpkaygif;xkxnf (a&? av? bdvyfajr ESifh 

a&mpmBuD;)udk uGefu&pf\ wpf,lepfxkxnfxJrS EIwfvdkufjcif;jzifh a&mpmao;\xkxnf 

yrmPudk&&Sdjcif;jzpfygonf/   

 yg0ifypönf;wpfckcsif;\ xkxnfudk&vdkygu 4if;\tav;csdefudk odyfonf;jcif;jzifh 

pm;ygu&Edkifonf/ (odyfonf;jcif;qdkonfrSm odyfonf;qESifh a&\wpf,lepftav;csdefwdkU\  

ajrSmuf&udef;jzpfonf/ ) 

 

tqifh(8)  a&mpmwGif yg0ifaom tpdk"gwftwGuf ñSd,ljcif;  (adjustments for 

aggregate moisture) 
 a&mpmrsm;wGif wG,fuyfaeonfh a&yrmPESifh wlnDrI&Sdonfh a&yrmP (a&mpm\ 

pkpkaygif;yg0ifaomtpdk"gwf-a&mpm\a&pkyf,lEdkifpGrf;) udk pkpkaygif;vdktyfonfh azsmfpyfa& 

(mixing water) yrmPxJrS EIwf,ljcif;tm;jzifh azsmfpyf&mwGif trSefwu,f xnfh&rnfha&          

( added water ) udk &&SdEdkifonf/ 
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tqifh( 9 )  tprf;pyfjcif;jzif hñSd,ljcif;rsm; (trial batch adjustments) 

 tcsKd;tpm;a&mpyfyg0ifrIwGufcsufjcif;udk"mwfcGJprf;oyfcef;wGifaomfvnf;aumif;? 

vufawGUtpyfBuD;rsm; (full-sized batches) tm;jzifh aomfvnf;aumif; ? prf;oyf twnf 

jyKoifhonf/ 4if;prf;oyfcsufrS uGefu&pf\wpf,lepf tav;csdef ? txGufEIef; (yield) ? 

xnfh&rnfh a&yrmP ESifh slump wdkYudk &SmazGEdkifonf/ tprf;azsmfpyfrIrS &&Sdonfh slump 

onf taeawmf r[kwfao;vQif slump 1 vufr twdk;tavQmhtwGuf a&udk 10 lb/yd3 

EIef;jzifh twdk;tavQmh vkyfay;Edkifonf/ 

 

Oyrm ( example ) 
 avcdkatmifwrifjyKvkyfxm;jcif; r&Sdaom (non-air-entrained) Type I ½dk;½dk; 

bdvyfajrudk toHk;jyKrnf/ 4if;\ odyfonf;qudk 3. 15 [k,lq&ef jzpfonf/ a&mpmBuD;ESifh 

a&mpmao;onf vufcHEdkifaom t&nftaoG;&SdNyD; grading rsm;onfvnf; a,bk,s 

vufcHEdkifaom owfrSwfcsufabmiftwGif; usa&mufonf/ a&mpmBuD;\ vHk;0tajcmuf        

( oven-dry ) odyfonf;qonf 2. 68  jzpfNyD; a&pkyf,lEdkifpGrf;onf 0. 5% jzpfonf/ 

a&mpmao;\ ( oven-dry ) odyfonf;qonf 2. 64 jzpfNyD; a&pkwf,lEdkifpGrf;onf 0. 7% 
jzpfonf/ a&mpmao;\ Fineness Modulus onf 2. 8 jzpfonf/ a&mpmBuD;ESifh 

a&mpmao;wGif yg0ifaom pkpkaygif;a&yg0ifrIonf (oven-dry tav;csdefay: tajccHí) 

2% ESifh 6% toD;oD;jzpfonf/ uGefu&pfonf jyif;xefonfh ywf0ef;usif'Pfudk rcH&onfh 

column twGuf vdktyfaom uGefu&pf jzpfonf/ uGefu&pf\ vdktyfaom ysrf;rQqvif'g 

cHEdkif&nftm; ( cylinder strength ) onf 3500 psi jzpfonf/ 4if;uGefu&pf \ slump 

onf  3
2
1

vufr  jzpfoifhonf[k qHk;jzwfxm;onf/ pD;yGm;a&;wGufajcudkufpGm tvG,fwul 

&&SdEdkifonfh max. size of aggregate 1
2
1

 vufr &Sdaom pdkpGwfaeonfh a&mpmBuD;udkoHkH;&ef 

jzpfonf/ a&mpmBuD;\ tajcmufaxmif;xm;onfh (oven-dry-rodded)  wpf,lepf 

tav;csdefonf wpfukAaywGif 100 lb/ft3 ½Sdonf/ uGefu&pfxkxnf 0. 03 yd3 
½Sd"mwfcGJprf;oyfcef;wGif  jyKvkyfxm;onfh tprf;pyfwGif a& 7 aygif xnfhaomtcg slump  
2 vufr &&Sdonf/ uGefu&pf \ wpf,lepftav;csdef 149 aygif &&Sdonf ( 149 lb/ft3 ) / 

ACI enf;vrf;udktokH;jyKí azsmfpyfNyD;p uGefu&pf wpfukAudkufwGif yg0if&rnfh 

ypönf;rsm;\ tav;csdef(aygif)udk &Smyg/ a&mpmwGif yg0ifaom a&yg0ifrI rsm;twGuf 

vdktyfonfh ñSd,lrIrsm;udk jyKvkyfyg/ 
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tajz ( solution ) 

tqifh(1) 

 Slump udk 3

2
1

 vufr [lí owfrSwfxm;NyD; jzpfonf/ 

tqifh(2) 

 tBuD;qHk;a&mpmt&G,ftpm;udk 1

2
1

 vufr [ka&G;cs,fxm;NyD; jzpfonf/ 

tqifh(3)    

 xnfhoGif;azsmfpyf&rnfh a&yrmPESifhpyfvsOf;í slump 3— vufr ESifh tBuD;qHk; 

a&mpm t&G,ftpm; 1

2
1

 vufr wdkUtwGuf Table 7 wGif azmfjyxm;onfh wefbdk;rSm         

300 lb/yd3 jzpfonf/ 4if;a&yrmPrSm a&mpm\ tajctae onf SSD tajctae 

twGufjzpfNyD; cefUrSef;ajc avyg0ifrIyrmPonf Table 7 t&  1%  jzpfonf/ 

tqifh(4) 

 Table 8 rS uGefu&pf\ cHEdkif&nftm; 3500 psi twGufvdktyfaom a&-bdvyfajr 

tcsdK;onf 0. 62 jzpfaMumif; awGU&onf/ taqmuftOD;onf jyif;xefaom ywf0ef;usif 

tajctaeESifh rxdawGUojzifh Table 9 udk toHk;jyK&efrvdkyg/ 

tqifh(5) 

 vdktyfonfh bdvyfajryrmPonf 

  Cement = 
 62. 0

300
 = 484 lb/yd3 jzpfonf/ 

tqifh(6)    

 Table 10 wGif a&mpmao; \ F.M. 2. 8 ESifh tBuD;qHk; a&mpm t&G,ftpm; 1

2
1

 

vufr wdkYtwGuf a&mpmBuD; ( tajcmufaxmif;xm;aom oven-dry tajctae ) 

xkxnfonf azsmfpyfNyD;puGefu&pfw,lepfxkxnfvQif 0. 71 &Sdonf/ xdkUaMumifha&mpmBuD;\ 

tajcmufaxmif;xm;onfh xkxnfonf azsmfpyfNyD;p uGefu&pf 1 yd3 wGif 

a&mpmBuD;xkxnf = 27 ×  0. 71 = 19. 17 ft3/yd3 

a&mpmBuD; ( oven-dry ) tav;csdef = 19. 17 ×  100 = 1917 lb/yd3 
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a&mpmBuD; ( SSD ) tav;csdef = 1917 ×  1. 005 = 1927 lb/yd3     

jzpfonf/ 

tqifh ( 7 ) 

tav;csdefenf;vrf; ( weight method ) 

 tBuD;qHk;a&mpmt&G,ftpm; 1

2
1

 vufrtwGuf azsmfNyD;om;uGefu&pf wpf,lepf 

tav;csdefonf 4070 lb/yd3  
jzpfonf  [ Table 11 ] 

 

 od½SdNyD;tav;csdfefrsm;rSm- 

 a& ( a&mpm SSD tajctae twGuf ) = 300 lb/yd3 

 bdvyfajr = 484 lb/yd3 

 a&mpmBuD; ( SSD tajctae twGuf ) =  1927 lb/yd3 

   pkpkaygif;tav;csdef =  2711 lb 

 xdkUaMumifh fresh concrete wGif yg0ifaom a&mpm tm;vHk;onf a&jynfh0aeonf    

( saturated ) [k,lqvQif a&mpmao;\ tav;csdefrSm  

a&mpmao;\tav;csdef ( SSD tajctae twGuf) =  4070 -2711  = 1359 lb 

a&mpmao;\tav;csdef (oven-dry tajctae twGuf) = 

 007. 1
1359

 = 1350 lb 

yuwdxkxnfenf;vrf; (absolute volume method)  
 

a&\xkxnf =       =   4. 81 ft3/yd3  ( a&mpm SSD tajctae twGuf ) 

bdvyfajr\xkxnf =  
4 . 6215 . 3

484
×

 =  2. 46 ft3/yd3 

  a&mpmBuD;\tom;xkxnf = 

4 . 62 86. 2
 1917

×

)( dry-oven
=   11. 46 ft3/yd3 

ydwfrdaeaomav\xkxnf (1%)  =   0. 01 ×  27   = 0. 27 ft3/yd3 

xdkUaMumifha&mpmao;rStyusefyg0ifaom ypönf;rsm;tm;vkH;\ tom;xkxnf    

 = 4. 81 + 2. 46 + 11. 46 + 0. 27 

 = 19. 00 ft3/yd3 

300 

62. 4 
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xdkUaMumifh a&mpmao;\tom;xkxnf = 27. 00-19. 00 = 8. 00 ft3/yd3
 

a&mpmao;\tav;csdef ( oven-dry tajctae ) = 8. 00 ×  2. 64 ×  62. 4 

 = 1318 lb/yd3 

a&mpmao;\tav;csdef ( SSD tajctae ) = 1318 ×  1. 007 = 1327 lb/yd3 

tcsKyftm;jzifh enf;vrf; 2 rsKd;udktokH;jyKNyD;&½Sdaom azsmfNyD;p wpfukAudkufwGifyg0if&rnhf 

tpyftav;csdefrsm;rSm- 

Ingredients 
Weight Method Abs. Vol. Method 

SSD Oven-dry SSD Oven-dry 

Water ( to be added ) 300 319 
( 300 + 19* ) 

300 319 
( 300 + 19* ) 

Cement 484 484 484 484 

Coarse agg. 1927 1917 1927 1917 

Fine agg. 1359 1350 1327 1318 

 
4070 4070 4038 4038 

* a&mpmrsm;\ a&pkyf,lEdkifpGrf; ( absorption capacity ) twGuf ñSdxm;jcif; 

 
a&mpmwGifyg0ifaom a&yg0ifrIyrmPrsm;twGufñSd,ljcif;  

tav;csdefenf;vrf; ( weight method ) 

tqifh(8) 

 ñSdxm;NyD;a&mpmtpdk\tav;csdefrsm;rSm-  

a&mpmBuD; ( tpdk ) = 1917 ×  1. 02 = 1955 lb/yd3 

a&mpmao; ( tpdk ) = 1350 ×  1. 06 = 1431 lb/yd3 

a&mpmBuD;rsufESmjyifwGif&Sdaoma& = 2 - 0. 5 = 1. 5 % 

a&mpmao;rsufESmjyifwGif&Sdaoma& = 6 – 0. 7 = 5 . 3 % 

xdkYaMumifhazsmfpyf&mwGif xnfhoGif;azsmfpyf&rnfha& = 300–1917×0. 015 – 1350×0. 053 

 = 200 lb/yd3  

    (pdkpGwfaoma&mpmtajctae) 
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xdkYaMumifh uGefu&pf 1 yd3
 twGufcefUrSef;ajcazsmfpyf&rnfhtav;csdefrsm;rSm- 

 a& (to be added ) = 200 lb/yd3  

            
( pdkpGwfaoma&mpmtajctae ) 

 bdvyfajr = 484 lb/yd3 

 a&mpmBuD; ( tpdk ) = 1955 lb/yd3 

 a&mpmao; ( tpdk ) = 1431 lb/yd3 

tqifh(9)  

 "gwfcGJcef;wGif jyKvkyfrnfh 0. 03 ukAudkuf ( 0. 81 ft3 ) &Sdonfh prf;oyfazsmfpyfrI 

twGuf vdktyfonfhyg0ifypönf;rsm;rSm- 

 a& (to be added) = 6. 0 lb (pdkpGwfaoma&mpmtajctae) 

 bdvyfajr = 14. 52 lb  

 a&mpmBuD; ( tpdk ) = 58. 65 lb  

 a&mpmao; ( tpdk) = 43. 53 lb 

 rnfodkUyifjzpfap yxrtBudrf"gwfcGJcef; prf;oyfazsmfpyf&mwGif a& 7 lb udk 

xnfhoGif; azsmfpyfonfhwdkifatmif slump  2 vufrom &&SdaMumif;awGU&onf/ uGefu&pf\ 

wpf,lepf tav;csdefonf 149. 0 ft3 jzpfaMumif;udkvnf; awGU& onf (ay;xm;csuf)/ 

xdkUaMumifh yxrtBudrfprf;oyfazsmfpyfrItwGuf - 

Yield =  
 0. 149

53 . 43   65. 58  52 . 14  0. 7 +++
 =  0. 830 ft3/batch  

a&mpmBuD;rsufESmjyifay:½Sdaeaoma&ydk(free water) = 58. 65 - 

 02. 1

 65. 58

 ×  1. 005

     =  0. 86 lb 

a&mpmao;\rsufESmjyifwGif&Sdaoma&ydk(free water)  = 43. 53  - 

06.1

53 . 43

×  1. 007    

  =    2. 18 lb 

uGefu&pfazsmfpyf&mwGifyg0ifrnfha& = 7 + 0. 86 + 2. 18 = 10. 04 lb 

( effective mixing water ) 
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∴ slump 2 vufr twGuf uGefu&pf 1 yd3
 wGifyg0ifrnfh( effective ) a& =

 83. 0

27 04. 10 ×
    

   
 = 327 lb/yd3 

Slump udk 2 vufr rS 3

2
1

 vufrodkU wdk;ap&ef xyfrHxnfh&rnfh a&yrmPrSm 15 lb 

jzpfonf/ 

 xdkUaMumifh azsmfpyf&mwGif yg0ifrnfh ( effective ) a& = 327 + 15  = 342 lb/yd3 

 4if;txJwGif xnfhonfha& (added water) ? agg. wGifygonfha&ydkESifh slump jyif&ef 

twGuf xyfwdk;a& tm;vHk;yg0ifonf/ 

 a&udkwdk;vQif bdvyfajrvnf; tcsKd;uswdk;í azsmfpyfrSom a&ESifhbdvyfajr tcsdK; 

0. 62 udk xdef;xm;Edkifrnf jzpfygonf/ 

 a&ESifhbdvyfajrtcsdK;  =  0. 62 

 bdvyfajryg0ifrI (topf)  =  

 62. 0

342

 =     552 lb/yd3   

1yd3 twGuf a&mpmBuD;(tpdk)tav;csdef  =  
 83. 0

27 65. 58 ×
  =  1908 lb/yd3 

1yd3 twGuf a&mpmBuD; (SSD) tav;csdef = 
 02. 1

 005. 11908 ×
  =   1880 lb/yd3  

1yd3 twGuf a&mpmBuD;(oven-dry)tav;csdef = 
 005. 1

1880

  =   1871 lb/yd3
 

azsmfpyfNyD;puGefu&pf\ cefUrSef;w,lepftav;csdef = 149. 0 ×  27 = 4023 lb/yd3  

 (prf;oyfrIudktajccHí) 

a&mpmao;\tav;csdef ( SSD ) =  4023 – ( 342 + 552 + 1880 ) 

 =  1249 lb/yd3 

 

a&mpmao;\tav;csdef ( oven-dry ) =  
 007. 1

1249

 =  1240 lb/yd3 
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a&mpmao;\tav;csdef ( tpdk ) =  1240 ×  1. 06 = 1314 lb/yd3
 

 

xdk YaMumifh ñd§NyD; tpyftav;csdefrsm;rSm ( by Weight Method ): 

 

Ingredients 
Aggregate ( wet ) 

lb/yd3 
Aggregate (SSD) 

lb/yd3 
Aggregate ( oven-dry ) 

lb/yd3 
Water 249 ( added ) 

( 342 – 93 ) 
342 ( effective ) 

360 ( added ) 
( 342 + 18 ) 

Cement 552 552 552 

Coarse Agg. 1908 1880 1871 

Fine Agg. 1314 1249 1240 

Total 4023 4023 4023 

 
rSwfcsuf /vufawGUazsmfpyf&mwGif txufygZ,m;rS 'kwd,aumfvH (Aggregate-wet) yg 

tcsuftvuf rsm;onf rsm;aomtm;jzifh toHk;usrnf jzpfygonf/ 

 

a&mpmwGifyg0ifaoma&yg0ifrIyrmPtwGufñd§,ljcif; 

yuwdxkxnfenf;vrf; (absolute volume method) 

tqifh ( 8 ) 

 ñSdNyD;om;a&mpmtav;csdefrsm;rSm- 

 

 a&mpmBuD; ( tpdk )  = 1917 ×  1. 02  = 1955 lb/yd3 

 a&mpmao; ( tpdk ) = 1318 ×  1. 06 =  1397 lb/yd3 

 
a&mpmBuD;rsufESmjyifwGif½Sdaoma&    =  2 - 0. 5 = 1. 5% 

 a&mpmao;rsufESmjyifwGif½Sdaoma&   =  6 - 0. 7 = 5. 3% 

 

a&mpm\ SSD tajctaexufydkaeao;onfha&udkygxnfhpOf;pm;vQif 

azsmfpyf&mwGifxnfhoGif;azsmfpyf&rnfha& (added water)  

  = 300 – 1917 ×  0. 015 – 1318 ×  0. 053 

  = 201 lb (pdkpGwfaoma&mpmtajctae ) 
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xdkUaMumifh uGefu&pf 1 yd3 twGuf cefUrSef;ajcazsmfpyf&rnfhtav;csdefrsm;rSm- 

 a& ( to be added )  = 201 lb/yd3 
(pdkpGwfaoma&mpmtajctae) 

 bdvyfajr = 484 lb/yd3
  

 a&mpmBuD; (tpdk) = 1955 lb/yd3 

 
a&mpmao; (tpdk) = 1397 lb/yd3 

tqifh ( 9 )  

 "gwfcGJcef;wGif jyKvkyfrnfh prf;oyfazsmfpyfrI 0. 03 yd3 (0. 81 ft3
) twGuf vdktyf 

onfhyg0ifypönf;rsm;rSm- 

 a& ( to be added ) = 6. 03 lb (pdkpGwfaoma&mpmtajctae) 

 bdvyfajr = 14. 52 lb 

 a&mpmBuD; (tpdk) = 58. 65 lb 

 a&mpmao; (tpdk) = 41. 91 lb 

 
 rnfodkUyifjzpfap yxrtBudrf"gwfcGJcef; prf;oyfazsmfpyf&mwGif a& 7 lb udk xnfh 

oGif;azsmfpyfonfh wdkifatmif slump onf 2 vufr om&&SdaMumif; awGU&onf/ 

trSefwu,fvdktyfonhf slump onf 3

2
1

 vufr jzpfonf/ uGefu&pf\ wpf,lepf 

tav;csdefonf 149. 0 lb/ft3 
jzpfonf udkvnf; awGU&onf (ay;xm;csuf) / 

 xdkYaMumifhyxrtBudrf prf;oyfazsmfpyfrItwGuf- 

 

 Yield  = 
149

 9141. 65. 5852 . 14 0. 7 +++
 =  0. 819 ft3/batch  

 

a&mpmBuD;\ rsufESmjyifay:&Sdaeaoma&ydk ( free water ) rSm- 

Free water =   005. 1
 02. 1
 65. 58

- 65. 58 ×  =  0. 86 lb jzpfonf 

a&mpmao;\ rsufESmjyifay:wGif&Sdaoma&ydk ( free water ) rSm- 

 

Free water = 
06.1

 007. 1 91. 41

    -....91 . 41

×
 = 2. 10 lb jzpfonf/ 
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xdkUaMumifh uGefu&pfazsmfpyf&mwGif yg0ifrnfha& (effective mixing water) 

   = 7. 00 + 0. 86 + 2. 10  = 9. 96 lb    

2 vufr slump twGuf uGefu&pf 1 yd3 wGif xnhfoGif;azsmfpyf&rnfha& 

 

  = 27

 819. 0

 96. 9

×  = 328 lb/yd3   

3— vufr slump ESifh uGefu&pf 1 yd3 wGif xnfhoGif;azsmfpyf&rnfha& 

 

   = 328 + 15  = 343 lb/yd3    

 

a&ESifhbdvyfajrtcsdK;udk 0. 62 wGif xdef;xm;&rnfjzpfaomaMumifh bdvyfajryrmPudkvnf; 

tcsKd;us jyif&rnf/ 

 Cement ( new )  =  
 62. 0

343

  = 553 lb/yd3
 

uGefu&pf 1 yd3 
twGuf a&mpmBuD;\yg0ifrI tav;csdef 

 

 a&mpmBuD; (tpdk) tav;csdef=

27

 819. 0

 65. 58

×      = 1934 lb/yd3  

     
SSD tajctaewGuf a&mpmBuD;\yg0ifrI tav;csdef 

 a&mpmBuD; (SSD) tav;csdef =   

 005. 1

 02. 1

1934

×  = 1906 lb/yd3 

 tylay;ítajcmufcHxm;onfh tajctae ( oven-dry )twGuf a&mpmBuD;\ 

yg0ifrI tav;csdef  

 a&mpmBuD;(oven-dry) av;csdef  = 
 005. 1

1906

  =  1897 lb/yd3    

prf;oyfcef;wGif prf;oyfonfh uGefu&pf azsmfpyfrIwGif avrnfrQyg0ifonfudk &SmazG&ef 

a&\xkxnf  =  
4 . 62

 96. 9

  =  0. 160 ft3 
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bdvyfajr\xkxnf = 
4 .  62 15 . 3

52 . 14

×  = 0. 074 ft3
 

a&mpmBuD;\xkxnf = 
4 .  62  68. 2  02. 1

 65. 58

××
 = 0. 344 ft3 

a&mpmao;\xkxnf =  
4 .  62  61. 2  06. 1

 9141.

××  = 0. 240 ft3 

 

avrSvGJí uGefu&pfazsmfpyfrIwGifyg0ifaom ypönf;rsm;\pkpkaygif;xkxnf = 0. 818 ft3 

xdkUaMumifh 0. 819 ft3 yield udk oHk;vQif avyg0ifrIrSm 

  

 

100

 819. 0

 818.  0- 8190.

×
   =  0. 12 percent jzpfonf/      

þavyg0ifrI twdkif;qufvuf½Sdae rnf[k ,lqrnfqdkygvQif -  

1 yd3 twGuf a&mpmao;rSvGJí uGefu&pftwGif;yg0ifaom ypönf;rsm;rSm- 

 

a& ( effective ) =  
4 .  62

343

  = 5. 50 ft3/ yd3 

bdvyfajr = 
4 . 6215 . 3 

553

×  = 2. 81 ft3/ yd3 

av (cefUrSef;ajc) =     0. 0012 ×  27 = 0. 03 ft3/ yd3 

a&mpmBuD; =  
4 . 62 68. 2 

1897

×  = 11. 34 ft3/ yd3  

 Total = 19. 68 ft3 / yd3 

 
xdkUaMumifh a&mpmao; \ xkxnf = 27 – 19. 68 

  = 7. 32 ft3 / yd3 

a&mpmao;\ tav;csdef (oven – dry) = 7. 32 ×  2. 64 ×  62. 4 

  = 1206 lb /yd3  

a&mpmao;\tav;csdef (SSD) = 1206 ×  1. 007 = 1214 lb/yd3 
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 a&mpmao;\tav;csdef (tpdk) = 1206 ×  1. 06 

  = 1278 lb/yd3 

 
xdkUaMumif h ñd§NyD;tpyftav;csdefrsm;rSm ( by Absolute Volume Method ): 

 

Ingredients 
Aggregate (wet) 

lb/yd3 
Aggregate ( SSD ) 

lb/yd3 
Aggregate ( oven-dry ) 

lb/yd3 

Water 
251 ( added ) 
( 343 – 92 ) 

343 ( effective ) 360 ( added ) 
( 343 + 17 ) 

Cement 553 553 553 
Coarse Agg. 1934 1906 1897 
Fine Agg. 1278 1214 1206 

Total 4016 4016 4016 

 

rSwfcsuf/ vufawGUazsmfpyf&mwGif txufygZ,m;rS 'kwd, aumfvH (Aggregate-wet) yg 

tcsuftvufrsm;onf rsm;aomtm;jzifh toHk;usrnfjzpfygonf/  

 

 tav;csdefenf;vrf; ESifh yuwdxkxnf enf;vrf; 2 rsdK;udk EIdif;,SOfMunfhvQif 

a&mpmao;ESifh a&mpmBuD;wdkU yg0ifrIESifh ywfoufí tav;csdefuGmjcm;rI tenf;i,f&Sd 

onfudk awGU&ygrnf/ ¤if;jyif rnfonfhenf;vrf;udk oHk;onfjzpfap aemufxyf 

tprf;azsmfpyf rIwpfck xyfvkyfvQif aemufwzef tenf;i,f xyfñ§day;&ef vdktyfaMumif; 

awGU&Sdrnf jzpfygonf/ 
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tcef; ( 13 ) 

uGefu&pfta&m'DZd kif;jyKvkyfjcif; ( NAdwdoQenf;vrf; ) 

CONCRETE MIX DESIGN ( BRITISH METHOD ) 
 

enf;pOf (Procedure) 

tqifh ( 1 )  

 owfrSwfxm;onfh bdvyfajr trsdK;tpm; ? owfrSwfxm;onfh a&mpmtrsdK;     

tpm; ESifh a&-bdvyfajrtcsdK; 0. 5 jzifh jyKvkyfrnfh uGefu&pftwGuf zdtm;cHEdkif&nf                     

( compressive strength )  udk Table 12 rS &Smyg/ xdkUaemuf Table 12 rS &&Sdvmaom 

strength ESifh a&-bdvyfajrtcsdK; (w/c) 0. 5 wdkUESifh oufqdkifonfh trSwf ( point ) udk   

Fig. 8 ay:wGif rSwfom;yg/ tqdkyg Fig. 8 wGif rSwfom;xm;onfh trSwfudkjzwfí ¤if;teD; 

tem;wGif&Sdonfh curve rsm;ESifhtNydKif curve wpfck qGJ,lyg/ ¤if; curve rS rdrdarQmfrSef;xm; 

aom ysrf;rQcHEdkif&nftm; (target mean strength) ESifh qdkifonfh free w/c ( a&-bdvyfajr 

tcsdK;) udkzwfyg/ ¤if; w/c onf arQmfrSef;owfrSwfxm;onfh mean strength ESifh oufqdkif 

onhf wefzdk;jzpfonf/ odkU&mwGif wm&SnfcHEdkifrI ( durability ) vkdtyfcsuftwGuf 

owfrSwfxm; onfh a&-bdvyfajrtcsdK; (w/c) xufjrifhír,l&aMumif; rarhavsmhoifhyg/ 

tqifh ( 2 )  

 Slump odkUr[kwf Vebe time taejzifh az:jyxm;aom vdktyfonfh workability 

twGuf xnfhoGif;azsmfpyf&rnfh a&ydk ( free water ) udk &SmazG&efjzpfonf/ tBuD;qHk; 

a&mpmt&G,ftpm;ESifha&mpmtrsdK;tpm; (cGJa&mpm (odkU) obm0a&mpm)wkdUonf a&yg0ifrI 

udk MoZmoufa&mufygonf/ Table 13 udk toHk;jyKEdkifygonf/ 

tqifh ( 3 )  

 a&yg0ifrIudk w/c jzifh pm;jcif;jzifh bdvyfajryg0ifrIudk wGufcsufEdkifonf/ xdk 

bdvyfajr yg0ifrIonf wm&SnfcHEdkifrI ( durability ) twGuf owfrSwfxm;onfh tenf;qHk; 

bdvyfajr yg0ifrI ( minimum cement content )ESifh qefUusifrI rjzpfap&yg/ tvm;wl 

tylxGufrI ( heat development ) taMumif;aMumifh owfrSwfxm;onfh trsm;qHk; 

bdvyfajr yg0ifrI ( maximum cement content ) ESifhvnf; qefUusifrI rjzpfap&yg/ 
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Table 12  Approximate compressive strengths of concretes made with a free 
water-cement ratio of 0.5 

Type of 
cement 

Type of 
coarse 

aggregate 

Compressive strength MPa ( psi ) at the age ( days ) 
( cube strength ) 

3 7 28 91 

Ord. Portland 

(Type I ) 

Sulphate-Resisting 

Portland (Type IV) 

Uncrushed 22( 3200 ) 30 ( 4400 ) 42 ( 6100 ) 49 ( 7100 ) 

Crushed 27 ( 3900 ) 36 ( 5200 ) 49 ( 7100 ) 56 ( 8100 ) 

Rapid-Hardening 

Portland (Type III ) 

Uncrushed 29 ( 4200 ) 37 ( 5400 ) 48 ( 7000 ) 54 ( 7800 ) 

Crushed 34 ( 4900 ) 43 ( 6200 ) 55 ( 8000 ) 61 ( 8900 ) 

 

 
Fig. 8  Relation between compressive strength and free water-cement ratio for use 

in the British mix selection method 
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Table 13  Approximate free water contents required to give various levels of 

workability 

Aggregate Free water content, kg/m3 ( lb/yd3 ) for 

Max. size 
mm ( in ) 

Type 

Slump, mm  0-10mm 10 - 30 30 - 60 60 - 180 

Vebe time  
(sec)            > 12 sec 

 
6 - 12 

 
3 - 6 

 
0 - 3 

10 (⅜ ) Uncrushed 150 ( 255 ) 180 ( 305 ) 205 ( 345 ) 225 ( 380 ) 

 Crushed 180 ( 305 ) 205 ( 345 ) 230 ( 390 ) 250 ( 420 ) 

20 ( ¾ ) Uncrushed 135 ( 230 ) 160 ( 270 ) 180 ( 305 ) 195 ( 330 ) 

 Crushed 170 ( 285 ) 190 ( 320 ) 210 ( 355 ) 225 ( 380 ) 

40 ( 1 ½ ) Uncrushed 115 ( 195 ) 140 ( 235 ) 160 ( 270 ) 175 ( 295 ) 

 Crushed 155 ( 260 ) 175 ( 295 ) 190 ( 320 ) 205 ( 345 ) 

 
tqifh ( 4 ) 

 pkpkaygif; a&mpmyg0ifrIudk &Sm&rnf/ yxrtqifhtaejzifh aumif;pGmodyfonf;rI 

ay;xm;onfh azsmfNyD;puGefu&pf\ odyfonf;jcif; ( wpf,lepftav;csdef ) udk &Sm&rnf/ 

¤if;odyfonf;jcif; udk tqifh ( 2 ) wGif &SmcJhaom a&yg0ifrIESifh a&mpm\odyfonf;q 

wefbdk;udk toHk;jyKí Fig. 9 rS zwf,lEdkifygonf/ a&mpm\ odyfonf;qudk rodvQif 

¤if;wefbdk;twGuf ,lqrIwpf&yfjyKvkyf&rnf (assumption) / obm0a&mpm ( uncrushed 

agg.) \ odyfonf;qudk 2. 6 [k ,lqNyD;vQif cGJa&mpm ( crushed agg. ) \ odyfonf;qudk 

2. 7 [k ,lqEdkifonf/ a&mpm\yg0ifrIudk azsmfNyD;puGefu&pf\ odyfonf;jcif; (wpf,lepf 

tav;csdef) xJrS bdvyfajryg0ifrIESifh a&yg0ifrI wdkUudkEIwfjcif; tm;jzihf wGuf,lEdkifygonf/ 
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Fig. 9  Estimated wet density for fully compacted concrete 
 

tqifh ( 5 ) 

 pkpkaygif;a&mpmyg0ifrIxJrS a&mpmao;\tcsdK;yg0ifrIudk Fig. 10 tm; toHk;jyKNyD; 

&Sm,lEdkifonf/ ¤if; Fig. 10 wGif tBuD;qHk;a&mpm t&G,ftpm; 20 mm  (3^4 vufr)ESifh  

40mm (1
2

1

 vufr) ESpfrsdK;twGufom azmfjyxm;onf/ MoZmvTrf;rdk;aeonfh tcsufrsm; 

(factors) rSm tBuD;qHk;t&G,ftpm; ? vkyf&udkif&aumif;jcif;tqifh (level of workability) 

[ slump ( or ) Vebe time ] ? a&-bdvyfajrtcsdK;tpm;( water-cement ratio ) ? 600µm 

Zum ( 0. 0234 vufr , BS No. 25 , ASTM No. 30) udk jzwfoGm;onfh a&mpmao;\ 

&mcdkifEIef;wkdUjzpfonf/ a&mpmBuD;ESifh a&mpmao;wdkU\ grading qdkif&mtjcm;½IaxmifhwdkU 

udkrl xnfhoGif; pOf;pm;jcif; rjyKbJ vQpfvsL½Ixm;onf/ a&mpmao;\ yg0ifrI tcsdK;udk 

&&SdNyD;vQif pkpkaygif; a&mpmyg0ifrI yrmPwefbdk;udk a&mpmao;yg0ifrItcsdK;jzi fhajr§mufygu 

a&mpmao; yg0ifrIyrmPudk &rnf/ 
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 xdkUaemuf a&mpmBuD; yg0ifrIyrmPudk pkpkaygif;a&mpmyg0ifrIyrmPxJrS a&mpmao; 

\yg0ifrIyrmPudk EIwfjcif;tm;jzifh &Sm,lEdkifonf/ ¤if;wdkUudk &SmNyD;vQif a&mpmBuD;\t&G,f 

tpm; tkyfpktvdkufyg0ifrIudk &SmEdkifonf/ ¤if;udk Table 14 tm;vrf;ñTeftjzpf toHk;jyKí 

vnf; &SmEdkifonf/ 

 

 
Fig. 10  Recommended proportion of fine aggregate (expressed as percentage of 

total aggregate) (numbers shown are % age of fine agg. passing 600 µm 
sieve) 
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Table 14  Proportion of coarse aggregate fractions ( 1988 British Method ) 
 

Total Coarse 
Aggregate 

5 - 10 mm 

(
16
3  - 8

3 in ) 

10 - 20 mm 

(
8
3  - 

4
3  in ) 

20 - 40 mm 

(
4
3  - 

2
1

1  in ) 

100 33 67 - 

100 18 27 55 

  
 txufyg wGufcsufrIrsm;NyD;vQif "gwfcGJprf;oyfcef;wGif prf;oyfazsmfpyfrIrsm;udk 

jyKvkyf&rnf/ txufaz:jyyg wGufcsufrIrsm;onf British Method jzpfaomaMumifh 

British material rsm;udk tajccHxm;jcif; jzpfonfudk owdjyK&rnf/ urÇmU tjcm; 

ae&mrsm;&Sd ypönf;rsm; twGuf az:jyyg Z,m;rsm;ESifh yHkrsm;udk wdkuf½dkuf toHk;jyKí 

&csifrS&rnf jzpfygonf/  

 

Oyrm ( example ) 

 atmufyg vdktyfcsufrsm;udk jynfhrDonfh ta&m (mix)wpfckudk a&G;cs,fyg/  

ay;csuf 

28-day mean strength ( cube ) = 44 MPa ( 6400 psi ) 

Slump = 50 mm ( 2 vufr ) 

a&mpm\trsdK;tpm; = uncrushed 

tBuD;qHk;a&mpmt&G,ftpm; = 20 mm ( 3^4 vufr ) 

a&mpm\odyfonf;q (specific gravity) ( SSD ) = 2. 64 

600 µm sieve udk jzwfoGm;onfh a&mpmao;&mcdkifEIef; = 60% 

bdvyfajrtrsdK;tpm; = ordinary Portland cement 
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tajz ( solution ) 

tqifh ( 1 ) 

 ½dk;½dk;bdvyfajrESifh obm0a&mpm ( uncrushed ) wkdUudk toHk;jyKNyD; Table 12 rS 

zwf,lonfh 28-day strength wefbdk;onf 42 MPa ( 6100 psi ) jzpfonf/ 42 MPa ESifh 

w/c = 0. 5 wdkUudk tokHk;jyKNyD; Fig 8 wGif A trSwftom;udkrSwfyg/ ¤if;trSwfudkjzwfí 

teD;qHk; curve ESifh tNydKifqGJyg/ ¤if; qGJvdkufonfh curve ay:odkU rdrdvdktyfonfh 44 MPa 

(6400 psi) ae&mrS x-axis ESifh tNydKifvdkif;qGJygu curve udk jzwfaomae&mudk B [k 

owfrSwfyg/ tqdkyg point B rS y-axis ESifh tNydKif atmufwnhfwnfhodkU vdkif;qGJygu        

a&-bdvyfajrtcsdK; 0. 48 udk &&Sdygrnf/ 

tqifh ( 2 ) 

 Table 13 rS a&mpm\ tBuD;qHk;t&G,ftpm; 20 mm ( 
4

3
vufr ) ? uncrushed 

agg. ESifh slump = 50 mm ( 2 vufr ) udk toHk;jyKNyD; a&yg0ifrIudk zwf,lonfhtcg 

vdktyfonhf a&rSm 180 kg/m3 ( 305 lb/yd3 ) jzpfaMumif; awGU&onf/ 

tqifh ( 3 ) 

 bdvyfajryg0ifrIrSm 

48 . 0
180  = 375 kg/m3 ( 631 lb/yd3 ) jzpfonf/ 

tqifh ( 4 ) 

 Fig. 9 rS a&yg0ifrI 180 kg/m3 ESifh a&mpm\ s.g. ( SSD tajctae ) 2. 64 wdkUudk 

toHk;jyKNyD; azsmfNyD;puGefu&pf\ odyfonf;jcif;udk zwf,lEdkifonf/ ¤if;wefbdk;rSm 2400 

kg/m3 ( 4039 lb/yd3 ) jzpfonf/ pkpkaygif; a&mpmyg0ifrIrSm 

 2400 – 375 – 180 = 1845 kg/m3 ( 3105 lb/yd3 ) jzpfonf/ 

tqifh ( 5 ) 

 Fig. 10 rS a&mpm\tBuD;qHk;t&G,ftpm; 20 mm (
4

3
 vufr ) ? slump   50 mm 

(2 vufr) ? 600 µm sieve udkjzwfoGm;onfh a&mpmao; 60 &mcdkifEIef;ESihf                      
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a&-bdvyfajrtcsdK; ( w/c ) 0. 48 wdkUudk toHk;jyKNyD; a&mpmao; \yg0ifrItcsdK;udk 

zwf,lygu &&Sdonfhwefbdk;onf 32% ( by wt. ) jzpfonf/ xdkUaMumifh a&mpmao;\yg0ifrI 

wefbdk;rSm 0. 32 ×  1845 = 590 kg/m3 ( 993 lb/yd3 ) jzpfNyD;  

a&mpmBuD;\ yg0ifrI wefbdk;rSm 

 1845 – 590 = 1255 kg/m3 ( 2112 lb/yd3 ) jzpfonf/ 

xdkUaMumifh yg0ifonfh ypönf;rsm;\yrmPrsm;rSm 

a& ( a&mpm\tajctae SSDtwGuf ) ............. 180 kg/m3 ( 305 lb/yd3 ) 

bdvyfajr ............. 375 kg/m3 ( 631 lb/yd3 ) 

a&mpmBuD; ( SSD tajctae ) ............. 1255 kg/m3 ( 2112 lb/yd3 ) 

a&mpmao; ( SSD tajctae ) ............. 590 kg/m3 ( 993 lb/yd3 ) 

 Total ............. 2400 kg/m3 ( 4041 lb/yd3 ) 

Table 14 udk toHk;jyKjcif;jzifh a&mpmBuD;udk atmufygtwdkif; 2 ydkif; cGJjcm;Edkifygonf/ 

5 – 10 mm (3^16 –3 ^8 vuffr) - 0. 33 ×  1255 =  414 kg/m3 ( 697 lb/yd3 ) 

10 – 20 mm (3^8 –3^4 vufr) - 0. 67 ×  1255 =  841 kg/m3 ( 1415 lb/yd3 ) 

 ¤if;wdkUtm;vHk;udk wGufcsufNyD;vQif prf;oyfcef;wGif vufawGUprf;oyf azsmfpyfrI 

jyKvkyfNyD; vkdtyfovdk a&yg0ifrIudk ñd§,l&OD;rnfjzpfygonf/ 
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tcef;( 14 ) 

ttdrJh uGefu&pftwGuf ta&mtcsdK;tpm;a&G;cs,fjcif;  

( ACI enf;vrf; ) 

MIX SELECTION FOR NO-SLUMP CONCRETE 

(ACI METHOD) 
 ACI 211.1 enf;jzifh uGefu&pfazsmfpyfrI tcsdK;tpm;yg0ifyHkudk a&G;cs,fjcif;onf 

tenf;qHk; slump 1 vufr &Sdonfh uGefu&pftwGufomjzpfNyD; no-slump concrete udk 

toHk;jyKrnfqdkygu txufygenf;vrf;\ tcsdKUae&mrsm;wGif jyKjyifrIrsm;jyKvkyf&ef 

vdktyfygonf/ ¤if;wkdUwGif  rlvtajccHusonfh jyKjyifrItaejzifh ,cifuaz:jycJhonfh ACI 

Method wGif ay;xm;onfh Table 7 rS a&vdktyfcsufudk jyKjyif&efvdktyfonf/ Slump       

3 vufr rS 4 vufr xd &Sdonfh uGefu&pftwGuf Table 7 wGif ay;xm;onfh wefbdk;udk 

reference taejzifh ,lyg/ ¤ifd;udk 100 &mcdkifEIef;[k rSwf,lyg/ tjcm;aom workability 

rsm;twGuf xnfhoGif;azsmfpyf&rnfh a&yg0ifrIwefbdk;ukd reference vkyfxm;onfh a&yg0ifrI 

wefbdk;\ &mcdkifEIef;taejzifh Table 15 wGif az:jyxm;onf/ No-slump uGefu&pfudk 

tajctae 3 rsdK; cGJjcm;Edkifonf/ tvGefUtvGefajcmufaoGUonfh uGefu&pf ( extremely 

dry ) ? tvGefrmonfh uGefu&pf ( very stiff ) ESifh rmonfhuGefu&pf ( stiff ) wdkUjzpfonf/ 

¤if;wdkU\a&yg0ifrI EIdif;&&mcdkifEIef;udk tqdkyg Table rSyif&&SdEdkifygonf/ ydkí jrifhaom 

workability rsm;twGuf EIdif;&&mcdkifEIef; wefbdk;rsm;udkvnf; 4if;Z,m;rSyif &&SdEdkifygonf/ 

 No-slump uGefu&pftwGuf ACI 211.1 \'kwd,jyKjyifrI taejzifh  Table 10 

wGif ay;xm;onfh uGefu&pf wpf,lepfxkxnfwGif yg0ifonfh a&mpmBuD;\ xkxnfwefbdk;udk   

Table 16 wGif ay;xm;onfhwefbdk;jzifh ajr§muf&efjzpfygonf/ tqdkyg jyKjyifrI 2 ckrSvGJí 

usefvkyfief;pOftqifhqifhonf ACI 211.1 wGif yg0ifonfh vkyfief;pOftqifhqifh ESifh 

wlnDonf/ 
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Table 15  Relative mixing water requirements for concrete with different 
workabilities 

Consistency 
Description 

Workability Relative Value 
of Water Content 

percent 
Slump 
( in. ) 

Vebe Time 
( second ) 

Compacting 
Factor * 

Extremely dry - 32-18 - 78 

Very Stiff - 18-10 0.70 83 

Stiff 0-1 10-5 0.75 88 

Stiff plastic 1-3 5-3 0.85 92 

Plastic ( reference ) 3-5 3-0 0.90 100 

Flowing 5-7 - 0.95 106 

* prf;oyfrIwGif &&Sdaom odyfonf;jcif;ESifh vHk;0odyfonf;atmifjyKvkyfxm;onfh ( fully-compacted ) 

uGefu&pf \odyfonf;jcif; tcsdK;jzpfNyD; compacting factor test rS &&dSEdkifonf/ 

 

Table 16  Factors to be applied to the volume of coarse aggregate calculated on 
the basis of Table 10 for mixes of different workabilities 

Consistency 

Description 

Factor for Max. Size of Aggregate of 

⅜ in ½ in. ¾  in. 1 in. 1 ½ in. 

Extremely dry 1.90 1.70 1.45 1.40 1.30 

Very stiff 1.60 1.45 1.30 1.25 1.25 

Stiff 1.35 1.30 1.15 1.15 1.20 

Stiff plastic 1.08 1.06 1.04 1.06 1.09 

Plastic ( reference ) 1.00 1.00 1.00 1.00 1.00 

Flowing 0.97 0.98 1.00 1.00 1.00 
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tcef;( 15 ) 

pD;qif;uGefu&pftwGufta&mtcsdK;tpm;a&G;cs,fjcif; 

MIX SELECTION FOR FLOWING CONCRETE 
 

 Flowing concrete ESifhywfoufonfh txl; rSwfcsuftcsdKUudk az:jyoifhygonf/ 

ASTM C 1017 wGif az:jyxm;aom flowing concrete qdkonfrSm slump 7— vufr 

txuf&SdNyD; ap;uyfrIobm0vnf;&Sdaom ( cohesive nature ) uGefu&pfudk qdkvdkonf/ 

a,bk,stm;jzifh flowing concrete\ slump rSm 8 vufr odkUr[kwf flow ( pD;qif;rI 

twdkif;twm ) 20-24 vufr  odkUr[kwf compacting factor 0. 96 rS 0. 98 avmuf 

&Sd&onf/ Flowing concrete twGuf ta&m tcsdK;tpm; a&G;onfh jzpfpOfwGif ? yxrOD;pGm 

a&jzifh 3 vufr slump &atmif jyKvkyfNyD;rS txl;aysmhta&m"gwkypönf; 

(superplasticizer) udk toHk;jyKí ydkjrifhaom slump udk &atmifjyKvkyfjcif;jzpfonf/ 

Flowing concrete onf aysmhNyJaeaomfvnf; tay:,Ha&wufvmjcif; (odkY) a&xGufjcif; 

(bleeding) rSmr&SdoavmufomjzpfíykHrSefr[kwfonfha&mpmt&G,ftpm;tvdkuf uGJoGm;jcif; 

(abnormal segregation) rjzpfyg/ xdkuJhodkUrjzpfap&ef tvGeftrif;cRefaeaom? jym;ae 

aom? &Snfaeaom a&mpmBuD;rsm;udk roHk;oifhyg/ a&mpmao;\yg0ifrIudkyHkrSefxuf 5% wdk; 

vdkufNyD; wpfcsdefwnf;wGif a&mpmBuD;udk avsmhcsvdkufvQif ap;uyfrI ( cohesion ) ydkaumif; 

vmygrnf/ a&mpmao; onf t&G,fBuD;ygu  ( oJMurf;jzpfygu ) ¤if;\yg0ifrIudk ydkíwdk;ay; 

&efyif vdktyfonf/ uGefu&pftxGufEIef; (yield)udkwGufcsuf&mwGifa&yg0ifrIavsmhenf;jcif; 

udkvnf;xnfhoGif;pOf;pm;&efvdktyfygonf/ 

 Flowing concrete wGif ap;uyfrI (cohesion) aumif;&efta&;BuD;aomaMumifh 

a&mpmao; udk a&G;cs,f&mwGif wG,fuyfwwfaom ypönf;rsm; ( cementitious materials ) 

tygt0if 300 µm xufi,faom particle rsm;\ pkpkaygif; tav;csdefonf tBuD;qHk; 

a&mpm\ yrmP 

4

3
  vufr jzpfaomtcgwGif tenf;qHk; 750 lb/yd3 &Sdoifhonf/ a&mpm 

\ tBuD;qHk; t&G,ftpm; onf  1

2
1

 vufrjzpfygu txl;EkwftrIefrsm; (ultra-fines) \ 
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yg0ifrI onf 675 lb/yd3 &Sdoifhonf/ ta&mxJwGifygaom ultra-fines ESifhbdvyfajrwdkUudk 

qufpyf az:jyrnfhtpm; ¤if;wdkU\yg0ifrIudk tBuD;qHk;a&mpm t&G,ftpm;ESifh qufoG,fí 

az:jyMu onf/ t&Hoifhazsmfpyfxm;aom uGefu&pf (ready-mixed concrete) twGuf 

tDwvDEdkifiHrS owfrSwfxm;aom pHEIef;wGif 250 µm xufi,faom ypönf;rsm;\ pkpkaygif; 

tav;csdefonf tBuD;qHk; a&mpmt&G,ftpm; 

8

5
 vufr jzpfaomtcg 750 lb/yd3 &Sd&rnf 

jzpfNyD; tBuD;qHk;a&mpm t&G,ftpm; 

4

3
 vuffr jzpfygu 725 lb/yd3 &Sd&rnf[k qdkygonf/ 

 Flowing concrete onf omrefuGefu&pfxuf ckcHrIenf;NyD;ydkrdkvG,fulpGm pD;qif;Edkif 

aomaMumifh yefU (pump) udktoHk;jyKí uGefu&pfavmif;aom vkyfief;rsm;twGuf txl; 

oifhavsmfygonf/ Flowing concrete wGif txl;aysmhta&m"gwkypönf; (superplasticizer) 

yg0ifojzifha&ESifh bdvyfajryg0ifrIenf;aomaMumifh tylxGufrIESifh usHKUrIudkvnf;enf;ap 

ygonf/ xdkUaMumifh xkxnfBuD;rm;aom vkyfief;rsm;wGif toHk;jyKoifh ygonf/ ASTM 

C494 t& Type G ac: "gwfjyKrIaES;aom (retarding) superplasticizer trsdK;tpm; 

rsm;udk toHk;jyKygu tusdK;&Sd Edkifygonf/ 

 Superplasticizer yg0ifaom uGefu&pfudk azsmfpyf&mwGif bdvyfajrESifhoJudk 

t&ifa&mpyfygu slump rsm;í bdvyfajrESifha&udk t&ifa&mpyfvQif slump enf;ygonf/ 

ypönf;tm;vHk;udk wNydKifwnf;a&mpyfygu oifhwifhaom slump udk &&Sdygonf/ odkU&mwGif 

bdvyfajrESifhoJudk t&ifa&mpyfygu slump rsm;aomfvnf; slump qHk;½IH;rIEIef;jrefonf/ 

tm;vHk;udk wNydKifwnf;a&mpyfvQif slump qHk;½IH;rItenf;qHk;jzpfaMumif;awGU&onf/ 

xdkUaMumifh slump qHk;½IH;rIudk tenf;qHk;jzpfapvdkvQif or½dk;us a&mpyfenf;udk oHk;jcif;u 

taumif;qHk;jzpfygonf/ 

 Flowing concrete udk azsmfpyf&mwGif ta&monf t&nfuJhodkU jzpfaeojzifh 

rsufpdtjrifjzifhMunfhí uGefu&pf\ taysmhtrm ( consistency ) udk qHk;jzwf&ef rvG,fyg/ 

 

 

 



                                  

 130

tcef; ( 16 ) 

cHEd kif&nftm;jrifh uGefu&pfta&m'DZd kif;jyKvkyfyH k 

DESIGN OF HIGH-STRENGTH MIXES 
 

 cHEdkif&nftm;jrifh uGefu&pf (high-strength concrete) udk &&Sdap&ef tjcm;aom 

txl;enf;vrf;rsm;udk roHk;bJ omrefuGefu&pfudkyifoifhawmfaom tcsdK;tpm; ajymif;vJ 

jcif;tm;jzifh cHEdkif&nftm;tjrifhudk &atmifjyKvkyfxm;onfh uGefu&pfrsm; taMumif;udk 

aqG;aEG; rnfjzpfonf/ uGefu&pf\ vkyf&udkif& aumif;rItqifh ( workability ) ? a&mpm\ 

trsdK;tpm;ESifht&G,ftpm;? ESifh vdktyfaom strength yrmPwdkUonf a&-bdvyfajr tcsdK; 

(water-cement ratio) a&G;cs,f&mwGifMoZmvTrf;rdk;aeonfh ta&;ygaomtcsufrsm; 

jzpfygonf/ a&mpm-bdvyfajr tcsdK; onf medium ESifh high-strength concrete rsm;      

(strength 5000 psi ESifh txufuGefu&pfrsm;)\ strength tay:wGif oufa&mufrI&Sd 

aomfvnf; a&-bdvyfajr tcsdK; avmuf ta&;rygay/ ¤if; a&mpm-bdvyfajrtcsdK;onf 

'kwd,ae&mwGifom&Sdygonf/ odkU&mwGif a&-bdvyfajrtcsdK;udk yHkaoxm;aomta&mrsm; 

wGif a&mpm-bdvyfajrtcsdK; rsm;aomf strength ydkrsm;aMumif; awGU&ygonf/ taMumif;rSm 

a&mpmyrmPydkrsm;ygua&mpmrS pkyf,laom a&yrmPydkrsm;NyD; xda&mufaom a&-bdvyfajr 

tcsdK;udk avsmhenf;apjcif;aMumifh strength ydk&jcif; jzpfonf[k ,lqEdkifp&m&Sdygonf/ 

 Erntroy ESifh Shacklock wdkUwifjyaom cHEdkif&nftm;jrifh ta&m (high-strength 
mix) &atmif a&G;cs,fonfh vkyfaqmifcsuf tpDtpOfrSm atmufygtwdkif;jzpfygonf/ 

yxrOD;pGm Fig. 11 or Fig. 12 rS reference number udk t&if&Sm&ygrnf/ Graph rsm;wGif 

vdktyfaom compressive strength ( cube ) ESifh oHk;rnfh a&mpmtrsdK;tpm; ( irregular 
gravel odkUr[kwf crushed granite ) rsm;t& reference number rsm;udk&&SdEdkifygonf/ 

Reference no. udk &NyD;aemuf vdktyfaom workability udk ay;Edkifonfh w/c ( water-

cement tcsdK; ) udk Fig. 13 rS &&SdEdkifygonf/ ¤if; Fig. 13 onf max. agg. size 
4

3
 vufr 

twGufom jzpfonf/ rSDjirf;&efay;xm;onfh Tabel (12) rS max. size of agg. 
4

3
vufr 

(odkU) 

2
1  vufrtwGuf workability ESifh oufqdkif&m slump range wkdUudk &&SdEdkifygonf/ 

¤if;aemuf a&mpm-bdvyfajrtcsdK;udk Table 18 rS &&SdEdkifygonf/ ¤if; Table rS 
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wefbdk;rsm;onf B.S. sieve 
16

3
 vufr jzifh ZumcsvQif 30% usoGm;aom material 

rsm;yg0ifonfh a&mpmrsm;twGufjzpfonf/ tjcm; grading rsm; twGufrl vdktyfaom 

ñd§,lrIrsm; jyKvkyf&rnf/ tprf;ta&m (trial mix) rsm; trsdK;rsdK;jyKvkyfprf;oyf&rnf/ 

ta&mwGif xnhf&rnfh a&udk wGufcsuf&eftwGuf a&mpmwGifyg0ifaom tpdk"gwfyrmP 

udkvnf; xnfhoGif;pOf;pm;&rnf/ 

 owdjyK&eftcsufrSm ay;xm;aom ta&mwpfck\ cHEdkif&nftm;udk 

rajymif;yJ workability udkom ajymif;apcsifygu w/c udk yHkaoxm;í a&mpm-bdvyfajr 

tcsdK; ( odkU ) a&mpm\ grading udk ajymif;vJrIrsm; jyKvkyfEdkifonf/ a&mpm-bdvyfajr 
tcsdK;enf;ygu workability ydkaumif;apygonf/ Particles rsm;\ rsufESmjyif{&d,mESifh 

¤if;wdkU\ xkxnftcsdK;udk specific surface [kac:onf/ ¤if; specific surface enf;aom 

a&mpm rsm;yg0ifonhf grading curve onf ydkaumif;aom workability udk ay;rnf/ 

ajymif;jyeftm;jzifh workability rajymif;bJ cHEdkif&nftm;udkom ajymif;apcsifygu ta&m 

wGif yg0ifaom a&yrmPudk rajymif;apbJ water-cement tcsdK;udkom ajymif;ay;&rnf/  

 
Fig. 11  Relation between compressive strength and reference number for mixes 

containing irregular gravel coarse aggregate, natural sand and ordinary 
Portland cement 
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Fig. 12  Relation between compressive strength and reference number for mixes 

containing crushed granite coarse aggregate, natural sand and ordinary 
Portland cement 

 
Fig. 13  Relation between water-cement ratio and reference number for ¾ in.   

maximum size aggregate 
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Table 17  Workability and slump of concretes with ¾ in. or 1½ in.  maximum 

size of aggregate 
 

Degree of 
workability 

Slump ( in ) Use for which concrete is suitable 

Extremely low 0 Sections subjected to extremely intensive 
vibration 

Very low 0 - 1 Roads vibrated by power-operated machines. At 
the more workable end, concrete may be 
compacted in certain cases with hand-operated 
machines 

Low 1 - 2 Roads vibrated by hand-operated machines. 
Mass concrete foundations without vibration or 
lightly reinforced sections with vibration 

Medium 2 - 4 At the less workable end, manually compacted 
flat slabs. Normal reinforced concrete manually 
compacted and heavily reinforced section with 
vibrations 

 
vdktyfaom workability tajctaewGif  water-cement ratio toD;oD; twGuf 

aggregate-cement ratio  udk  Table 18 rS &&SdEdkifygonf/ 

* EL = Extremely low 
 VL = Very low 
 L = Low 
 M = Medium 
 

 

 

 

as defined in Table 17 
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Table 18  Aggregate-cement ratio (by weight) required to give four degrees of 

workability with different water-cement ratios using ordinary portland 
cement 

 
Type and max.  size of aggregate Irregular gravel ( ¾ in. ) Crushed granite ( ¾ in. ) 

Degree of workability* EL VL L M EL VL L M 

( Free ) water-cement ratio (by wt.) Aggregate-cement ratio ( by wt.) 

0.3 3.0 - - - 3.3 - - - 

0.32 3.8 2.5 - - 4.0 2.6 - - 

0.34 4.5 3.0 2.5 - 4.6 3.2 2.6 - 

Type and max.  size of aggregate Irregular gravel ( ¾ in. ) Crushed granite ( ¾ in. ) 

Degree of workability* EL VL L M EL VL L M 

( Free ) water-cement ratio (by wt.) Aggregate – cement ratio ( by wt.) 

0.36 5.2 3.5 3.0 2.5 5.2 3.6 3.1 2.6 

0.38 - 4.0 3.4 2.9 - 4.1 3.5 2.9 

0.40 - 4.4 3.8 3.2 - 4.5 3.8 3.2 

0.42 - 4.9 4.1 3.5 - 4.9 4.2 3.5 

0.44 - 5.3 4.5 3.8 - 5.3 4.5 3.7 

0.46 - - 4.8 4.1 - - 4.8 4.0 

0.48 - - 5.2 4.4 - - 5.1 4.2 

0.50 - - 5.5 4.7 - - 5.4 4.5 
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Oyrm ( example ) 

 Mean 28-day compressive strength ( cube ) 7500 psi &&Sd&ef ordinary 

cement ESifh max. size 
4

3
vufr &Sdaom irregular gravel coarse aggregate rsm;udk 

admixture roHk;bJ low workability mix wpfck&&Sdatmif a&mpyfygu xnfh&rnfh 

bdvyfajr ? a&mpm ESifh a& yrmPwdkYudk &SmazG&efjzpfonf/ uGefu&pf\ avyg0ifrIudk           

1 &mcdkifEIef; [k,lq&efjzpfNyD; s.g. of cement rSm 3. 15 , s.g. of coarse aggregate           

( SSD ) rSm 2. 68 , s.g. of fine aggregate ( SSD ) rSm 2. 64 jzpfonf/ a&mpmBuD; ESifh 

a&mpmao; wdkY\ tav;csdeftcsdK;udk 2 [k,lqyg/ 

tajz ( solution ) 

 Fig. 11 rS compressive strength 7500 psi twGuf  

 reference no. =  30 udkvnf;aumif; 

 Fig. 13 rS low workability twGuf W/C = 0. 37 udkvnf;aumif; 

 Aggregate-cement ratio 3 . 2 udk Table 18 rS vnf;aumif; &&Sdygonf/ 

 Absolute Volume Method t& 

  )

100

1

 - 1 ( 27

 62.4 62.4 62.462.4

 

   

=
×

+
×

+
×

+
2

2

1

1
ρρρ aac

AACW
 

  
 4if;wGif W = weight of water ( lb/yd3 ) 

  C = weight of cement ( lb/yd3 ) 
  A1 = weight of fine aggregate ( lb/yd3 ) 
  A2 = weight of coarse aggregate ( lb/yd3 ) 
 ρc , ρa1 , ρa2 = s.g. values of cement , fine aggregate and 

coarse aggregate, respectively 

 4if; eqn. tm;   

C
62.4

  jzifh ajr§mufaomf  

 

CC
A

C
A

C
W

aac

62.4  26.73

1

×
=

×
+

×
++

2

2

1

1
ρ  ρ  ρ
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CC
A

C
A 1667.95

2.68

1

2.64

1

3.15

1

0.37 =+++ 21      

CC
A

C
A 1667.95

0.74620.3788  0.3175  0.37     =+++ 11  

1.067 3.2

3

3.2  

 

   ===
+

C
A

C
A

C
 A A 1121 or     or   

xdkUaMumifh 

 0. 37 + 0. 3175 + ( 0. 3788 + 0. 7462 ) ×1. 067 = 

C
1667.95

 

 C =  
1.8875

1667.95

 = 883. 7 lb/yd3 

 W = 327. 0 lb/yd3 (SSD condition aggregates) ( 0.37=
C
W

Q  ) 

 A1 = 942. 9 lb/yd3 (SSD) ( 1.067=
C
A1Q  ) 

 A2 = 1885. 8 lb/yd3 (SSD) ( 2=
1

2
A
A

Q  ) 

 a&mpmwGif yg0ifaom tpdk"gwft& ta&mxJodkY xnfh&rnfh a&yrmPudk wGufcsufí 

ñSday;&ygrnf/ 
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tcef; ( 17 ) 

tqifhjrif h uGefu&pftwGuf ta&mtcsdK;tpm;a&G;cs,fjcif; 

MIX SELECTION FOR HIGH-PERFORMANCE CONCRETE 
 

 High strength [laom a0g[m&udk ,cifu 6000 psi txuf[kvnf;aumif; ? 

aemufydkif;wGif 9000 psi txuf[kvnf;aumif; owfrSwfpOf;pm;cJhMuygonf/ odkYaomf 

,cktcgwGif concrete \ tzdcHEdkif&nftm; (compressive strength) taejzifhMunfhvQif 

12000 psi txuf&SdrSom tqifhjrifh uGefu&pf (high-performance concrete) [k 

owfrSwfMuonf/  

 4if;tjyif tvGefjrifhrm;aom strength &Sdonfh uGefu&pfrsm;twGuf cube strength 

ESifh cylinder strength jcm;em;csufrSm r&Sdoavmufjzpfonfudk od&Sdxm;&ygrnf/ xdkYaMumifh 

test specimen trsdK;tpm;rsm;Mum; ododomom uGmjcm;rIr&Sdawmhay/ 

 High-performance concrete wGif yg0ifaom ypönf;rsm;rSm- 

(1) t&nftaoG; aumif;rGefaom oHk;aeus a&mpmrsm; (common good quality 

aggregates) 
(2) omrefxufyrmPydkrsm;aom ordinary Portland cement ( 1 yd3 wGif 760 lb rS 

930 lb txdyg0ifonf/ ) 

(3) bdvyfajrrIefUrsm;xuf ao;i,faom silica fume ( pkpkaygif; cementitious 

material rsm;\ 5% rS 15% xd ( by wt. ) ) 

(4) wcgw&HwGif fly ash (odkY) Budwfacsxm;aom granulated blast furnace slag 

(ggbs) uJhodkYaom tjcm; cementitious material rsm; 

(5) tNrJwrf;tm;jzifh txl;aysmh ta&m"gwkypönf; (superplasticizer) ( 0. 135 – 0. 4 

ft3/yd3 cefYyg0ifonf ) 

 wdkYjzpfMuonf/ 

 4if;ypönf;rsm;yg0ifrItcsdK;tpm;onf a&yg0ifrIudk 75-125 lb/yd3 xd avsmhus 

apEdkifonf/ tqifhjrifh uGefu&pf (high-performance concrete) wGif a&-bdvyfajrtcsdK; 

( w/c ) onf tNrJwrf; 0. 35 atmufwGif om&Sdonf/ rMumcPqdkovdk  w/c udk 0. 25 cefY 
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ESifh &Hzef&Hcg 0. 2 txd avsmhoHk;onf/ High-performance concrete onf silica fume ESifh 

superplasticizer rsm;udk toHk;jyKjcif;aMumifh &&Sdvmonfhenf;ynm wdk;wufrIwpf&yf 

jzpfonf/ Oyrmtm;jzifh w/c 0. 2 ESifh 0. 3 Mum;xm;NyD; mix vkyfaomfvnf; slump 7-8 

vufr &&SdEdkifonf/ omref concrete wGif slump 4-5 vufr &&efyifa&yg0ifrIudk       

290-340 lb/yd3 
xd xnfh&aomfvnf; high-performance concrete wGifrl 220-240 

lb/yd3 xnfh½HkrQjzifh slump 7-8 vufr xd &&SdEdkifonf/ 

 odkUaomf cementitious material rsm;udk tvGeftuRHrxnfhoifhay/ Cementitious 

material rsm;ygu usHKUjcif; (shrinkage) jzpfaomaMumifh tufuGJaMumif; (crack) rsm; 

ay:Edkifonf/ xdkYaMumifh 4if;wdkYudk 850 lb/yd3 rS 930 lb/yd3  txdomxnfhí 4if;yrmP\ 

10% cefY onf silica fume jzpfonf/ toHk;jyKaom bdvyfajr\ fineness onfvnf; 

jrifhygu ydkaumif; ygonf/ txl;ojzifh oHk;aom bdvyfajr ESifh superplasticizer rsm;onf 

wpfckESifhwpfck vdkufavsmnDaxGjzpfap&ef (compatible) txl;*½kpdkuf&ygrnf/ 

 High-performance concrete ESifhywfoufí pepfusaom mix proportion 

a&G;cs,frIenf;vrf; wpfck rowfrSwfEdkifao;aomfvnf; EdkifiHtoD;oD;wGif prf;oyfxm;aom 

mix tcsdK; toD;oD;ESifh &v'frsm;udk Table 19 wGif azmfjyxm;ygonf/ 
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tcef; ( 18 ) 

vufawGUoHk;a&mpmt&G,ftpm;rsm;yg0ifyH kjyrsOf;rsm; 

PRACTICAL GRADING CURVES 
 

obm0oJrsm;yg0ifonfh a&mpmrsm;twGuf tqifoifhjyKvkyfxm;onfh grading 
curves rsm;rSm EIdif;,SOf&rnfh tajccHwpfcktaejzifh toHk;0ifygonf/ uGefu&pfazsmfpyfrI 

'DZdkif;jyKvkyf&eftwGuf vrf;okawoe (Road Research) Note No.4 \ curve rsm;udk 

toHk;jyKEdkifonf/ 4if; Road Note No. 4 \tBuD;qHk;a&mpmt&G,ftpm; 
4

3
vufr ESifh 

1

2
1

vufr wdkUtwGuf curve rsm;udk Fig. 14 ESifh Fig. 15 wGif toD;oD;azmfjyxm;onf/ 

tBuD;qHk;a&mpmt&G,fyrmP 
8

3
 vufr twGuf McIntosh ESifh Erntroy wdkY &SmazGwifjy 

xm;onfh curve rsm;udk Fig. 16 wGifazmfjy xm;onf/ 

tBuD;qHk;a&mpmt&G,ftpm;toD;oD;twGuf ay;xm;onfh Fig. rsm;wGif curve 
(4) ckpDudk azmfjyxm;onf/ odkYaomf vufawGU uGefu&pfazsmfpyfrI 'DZdkif;jyKvkyf&mü tqdkyg 
curve rsm;ESifhtwdtus xyfwljzpfatmif a&G;&efrvG,fulyg/ vufawGUa&mpm\ grading 
onf tqdkyg grading curve rsm;\ywf0ef;usif teD;tem;w0dkufwGifom&Sdrnf 

jzpfygonf/ xdkYaMumifh grading curve rsm;Mum;xJ&Sd zone xJwGif 0if&efudkom 

pOf;pm;oifhygonf/ 

 
Fig. 14  Road Note No.4 type grading curves for 19.05mm ( ¾ in.) aggregate 
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Fig. 15  Road Note No.4 type grading curves for 38.1 mm ( 1 ½ in. ) aggregate 
 

 
 

Fig. 16  McIntosh and Erntroy’s type grading curves for 9.52 mm (⅜ in.) 
aggregate 
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yHkwGif azmfjyxm;onfh curve (4)ckteuf curve no.1 onf tMuD;qHk;a&mpm\ 
grading udkazmfjyonf/ 4if;udktoHk;jyKNyD; azsmfpyfxm;aom uGefu&pfudk vkyf&udkif& 

aumif;í w/c enf;onfh uGefu&pfazsmfpyfrIwGif (odkYr[kwf) bdvyfajrrsm;onfh uGefu&pf 

azsmfpyfrIwGif oHk;onf/ rnfodkYyifjzpfap segregation rjzpfap&ef *½kpdkufbdkY vdktyfonf/ 

tpGef;wzufwGif &Sdonfh curve no. 4 onf ao;i,fonfh a&mpm\ grading udk 
azmfjyonfh curve jzpfonf/ 4if;onf ap;uyfrI ( cohesion ) &Sdaomfvnf; 

vkyfief;cGifwGif vkyf&udkif& odyfraumif;yg/ No. 16 ESifh 

16

3
vufr Mum; material 

rsm;aeaom grading jzifhjyKvkyfonfh uGefu&pfonf zG,faewwfonf/ 4if;uGefu&pfonf 

wkefcgrI (vibration) oHk;NyD; odyfonf;atmifjyKvkyf&ef twGuf ydkíoifhawmfonf/ odkYaomf 

vufjzifh odyfonf;atmifjyKvkyf&eftcuftcJ&Sdonf/ uGefu&pfazsmfpyfrIwGifwlnDonfh 
workability &Sdaomfvnf; curve no.1 udk oHk;jyD; azsmfxm;onfh uGefu&pf ESifh curve no. 

4 udkoHk;NyD; azsmfxm;onfh uGefu&pfwdkUudk EIdif;,SOfvQif curve no. 4 udkoHk;NyD; 
azsmfxm;onfh uGefu&pftwGuf a&ydkí vdktyfonf/ xdkYaMumifh 4if;uGefu&pf 2 ck \ 
a&mpm-bdvyfajr tcsdK;wlnDvQif 'kwd,uGefu&pfu strength usonf/ odkYr[kwfbJ 
strength twlwl vdktyfvQif a&mpmao;ESifh jyKvkyfonfh uGefu&pftwGuf bdvyfajr 

ydkrdkvdktyfonf/ Oyrm tm;jzifh uGefu&pf 1 yd3 wGif bdvyfajr yg0ifrIonf curve no.1 udk 

oHk;xm; onfxuf curve no. 4 udkoHk;xm;onfu ydkrsm;onf/ 
a&mpm\ grading rsOf;onf ZHkwpfckESifhwpfckudk jzwfoGm;NyD; tv,ftvwf t&G,f 

tpm;&Sdaom a&mpmtcsKdU aysmufaeygu segregation jzpfEdkifonfhtEÅ&m,f &SdEdkifygonf/ 

tv,ftvwf t&G,ftpm;&Sdonfha&mpmrsm; vdktyfonfxufydkaeyguvnf; uGefu&pf 

onf zG,fíaewwfNyD; vufjzifh odyfonf;atmifvkyf&ef rvG,f½Hkru wkefcgrIoHk;NyD;  
odyfonf;atmif vkyf&efyif cufcJwwfygonf/ xdkYaMumifh ay;xm;aom pHjy grading curve 

rsm;ESifh teD;pyfqHk;jzpfonfh grading udk&atmifjyKvkyfjcif;u vHk;0uGJjym;jcm;em;onfh 
grading rsm;udkoHk;jcif;xufydkí tqifajyp&m&Sdygonf/ 
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a&mpmao;ESif h a&mpmBuD;wdkU\ t&G,ftpm;rsm; a&mpyfyg0ifyk H (grading of fine 

and coarse aggregate) 
ta&;rBuD;onfh vkyfief;rsm;rSvGJí usefvkyfief;rsm;wGif oHk;rnfh azsmfpyfrIrsm; 

jyKvkyf&mwGif a&mpmao; ESifh a&mpmBuD;rsm;udk cGJjcm;xm;NyD; a&mpyfaomtcgusrS 

tcsdK;tvdkuf xnfhoGif;toHk;jyKygonf/ xdkYaMumifh a&mpm toD;oD;\ grading udk 

cGJjcm;od&efESifh xdef;ausmif;&ef  (control) vdktyfygonf/ 

BS 882 : 1992 t& rnfonfh a&mpmao;\ grading rqdk Table 20 wGif 
azmfjyxm;onfh overall grading limit abmiftwGif;usa&muf&rnf/ 4if;jyif Table 20 
wGif ay;xm;onfh aemufxyf grading (3)ckteuf wpfckckudkvnf; satisfy jzpf&efvdkonf/ 

4if; grading (3)ckrS vGJacsmfrIudk (10)Budrf qufwdkuf prf;oyfrIwGif wpfBudrfom 

vufcHonf/ ASTM C 33-93 \ vdktyfcsufudk EIdif;,SOfEdkif&ef xnfhoGif; 

azmfjyxm;ygonf/ ASTM C 33-93 t&toHk;jyKrnfh a&mpmao;onf Fineness 

Modulus 2. 3 ESifh 3. 1 Mum; &Sd&efvnf;vdktyfonf/ Table 21 wGif US Bureau of 

Reclamation \vdktyfcsufudkvnf;ay;xm;onf/ toHk;jyKrnfha&mpmao;\ rsufESmjyif 

onf cyfvHk;vHk;&SdNyD; acsmrGwfvQif workability ydkí aumif;onf/ a&udk avQmhtoHk;jyKí 

&ojzifh tusdK;aus;Zl;&SdEdkifonf/ a,bk,stm;jzifh a&mpmBuD;ESifha&mpmao;\ tcsdK;onf 

a&mpmao;\ grading ydkao;avav ydkjrifhavav jzpfoifhonf/ tu,fí cGJa&mpmBuD;udk 

toHk;jyKvQifobm0ausmuf (gravel) a&mpmBuD;udktoHk;jyKonfxuf a&mpmao;\tcsdK; 

udkjr§ifhbdkUvdktyfonf/ taMumif;rSm rsufESmjyifMurf;onfh a&mpmudk toHk;jyKjcif;aMumifh 

workability usqif;jcif;udk axrd&ef twGufjzpfonf/ 

BS 882-1992 \a&mpmBuD;twGuf vdktyfcsufrsm;udk Table 22 wGif ay;xm; 

onf/ ASTM   C 33-93 \vdktyfcsufrsm;udk Table 23 wGif azmfjyxm;onf/ t&G,fpHk 

yg0ifonfh a&mpm ( all-in aggregate ) twGuf BS 882-1992 \ owfrSwfcsuf rsm;udk 
Table 24 wGif azmfjyxm;ygonf/ þa&mpmtrsdK;tpm;udk ao;i,fNyD; ta&;ryg onfh 

vkyfief;i,frsm;rSvGJvQiftoHk;rjyKyg/  tb,faMumifhqdkaomf a&mpmrsm; yHkonfh ae&mwGif 
segregation jzpfrIudka&Smif&ef cufcJaomaMumifh jzpfonf/ 
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Table 20  BS and ASTM grading requirements for fine aggregate 
 

  Percentage by mass passing sieves 

ASTM 
C 33-

93 

Sieve 
Size  BS 882:1992 

BS 
ASTM 

No. 
Overall 
grading 

Coarse 
grading 

Medium 
grading 

Fine 
grading 

10.0 mm 
8
3  in. 100    100 

5.0 mm 
16
3  in. 89-100    95-100 

2.36 mm 8 60-100 60-100 65-100 80-100 80-100 

1.18 mm 16 30-100 30-90 45-100 70-100 50-85 

600 µm 30 15-100 15-54 25-80 55-100 25-60 

300 µm 50 5-70 5-40 5-48 5-70 10-30 

150 µm 100 0-15*    2-10 

* For crushed stone fine aggregate, the permissible limit is increased to 20 percent 
except for heavy duty floors. 
 
Table 21  U.S. Bureau of Reclamation grading requirements for fine aggregate 
 

Sieve Size   

BS ASTM No. Individual percentage by mass retained 

4.75 mm 4 0-5 

2.36 mm 8 5-15       (or)      5-20 

1.18 mm 16 10-25     (or)     10-20 

600 µm 30 10-30 

300 µm 50 15-35 

150 µm 100 12-20 

< 150 µm < 100 3-7 
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Table 22  Grading requirements for coarse aggregate according to BS 882:1992 
 

  Percentage by mass passing BS sieves 

Sieve size Nominal size of graded aggregate Nominal size of single-sized aggregate 

mm in. 
40 to 5mm 

1½" to 3/16" 
20 to 5mm 
¾" to 3/16" 

14to5mm 
½" to 3/16" 

40mm 
1½ " 

20mm 
¾ " 

14mm 
½ " 

10mm 
⅜" 

50.0 2 100 - - 100 - - - 

37.5 1 ½ 90-100 100 - 85-100 100 - - 

20.0 ¾ 35-70 90-100 100 0-25 85-100 100 - 

14.0 ½ 25-55 40-80 90-100 - 0-70 85-100 100 

10.0 ⅜ 10-40 30-60 50-85 0-5 0-25 0-50 85-100 

5.0 3/16 0-5 0-10 0-10 - 0-5 0-10 0-25 

2.36 No. 8 - - - - - - 0-5 

 
Table 23  Grading requirements for coarse aggregate according to ASTM C33-93 
 

Sieve size 
Percentage by mass passing sieves 

Nominal size of graded aggregate Nominal size of 
single-sized aggregate 

mm in. 

37.5 to 
4.75mm 
1½ in. to 

3/16 in. 

19.0 to 
4.75 mm 
¾ in. to 
3/16 in. 

12.5 to 
4.75 mm 
½ in. to 
3/16 in. 

63 mm 
2 ½ in. 

37.5 mm 
1 ½ in. 

75 3 - - - 100 - 
63.0 2 ½ - - - 90-100 - 
50.0 2 100 - - 35-70 100 
38.1 1 ½ 95-100 - - 0-15 90-100 
25.0 1 - 100 - - 20-55 
19.0 ¾ 35-70 90-100 100 0-5 0-15 
12.5 ½ - - 90-100 - - 
9.5 ⅜ 10-30 20-55 40-70 - 0-5 
4.75 3/16 0-5 0-10 0-15 - - 
2.36 No. 8 - 0-5 0-5 - - 



                                  

 146

Table 24  Grading requirements for all-in aggregate according to BS 882:1992 
 

Sieve size 

Percentage by mass passing sieves 

40mm (1½ in.) 
nominal size 

20mm ( ¾ in.) 
nominal size 

10mm (⅜ in.) 
nominal size 

50.0 mm 2 in. 100 - - 

37.5 mm 1 ½ in. 95-100 100 - 

20.0 mm ¾ in. 45-80 95-100 - 

14.0 mm ½ in. - - 100 

10.0 mm ⅜in. - - 95-100 

5.0 mm 3/16 in. 25-50 35-55 30-65 
2.36 mm No.8 - - 20-50 
1.18 mm No.16 - - 15-40 
600 µm No.30 8-30 10-35 10-30 
300 µm No.50 - - 5-15 
150 µm No.100 0-8* 0-8* 0-8* 

* Increased to 10 percent for crushed rock fine aggregate 
 
Mum;vyfa&mpm ( gap-graded aggregate ) 

 Gap-grading qdkonfrSm Mum;t&G,ftpm; ( intermediate size ) wpfck odkYr[kwf 

wpfck xufydkí vpfvyffaeonfh grading udkqdkvdkonf/ a&SUwGifazmfjycJhonfh orm;½dk;us 
grading udk t½G,fpHkyga&mpm ( continuously-graded ) [kac:onf/ 

 Mum; size rygcYJvQif vdktyfonfha&mpmtyHk ta&twGufudk avsmhenf;ap 

aomaMumifh p&dwfpuoufomapEdkifonf ( economical ) ? Oyrm Fig. 17 wGifazmfjy 

xm;onfh grading twGuf 
4

3
vufr  – 

8

3
 vufr tyHkwpfyHkESifh ASTM No.16 

Zumxufao;i,fonfh tyHkwpfyHk aygif; tyHk 2 yHkom vdktyfonf/ a&mpmxJwGif yg0ifaom 

No.16 Zumxufao;i,fonfh particle rsm;onf a&mpmBuD;rsm;Mum;xJ&Sd void rsm;xJodkY 
tvG,fwul 0ifa&mufEdkifonf/ xdkUaMumifh uGefu&pfazsmfpyfrIwpfck\ workability onf 

a&mpmao;yg0ifrIcsif; wlnDvQif Mum;vyf ( gap-graded ) a&mpmtwGuf t½G,fpHkyg        
( continuously-graded ) a&mpmxufydkí aumif;onf/ ay;xm;onfh aggregate-cement 
tcsdK;ESifh w/c tcsdK;rsm;twGuf gap-graded a&mpmudkoHk;jcif;u continuously-graded 
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a&mpmudkoHk;jcif;xuf a&mpmtao;yg0ifrI edrfhvQif workability jrifhjcif;udk ydkjzpfaponf/ 

odkY&mwGif workability tvGefaumif;aom azsmfpyfrIrsm;wGif gap-graded a&mpm 

oHk;jcif;jzifh segregation jzpf&ef tcGifhtvrf;rsm;onf/ xkdUaMumifh workability edrfhonfh 

concrete udk toHk;jyKrnfqdkvQif gap-graded a&mpmudk oHk;&efydkoifhavsmfonf/ 

  Gap-graded a&mpmoHk;uGefu&pfudk yefY ( pump ) toHk;jyKNyD; uGefu&pf 

avmif;&mwGif tcuftcJ&SdEdkifonf/ Segregation jzpfEdkifajc&SdaomaMumifh jzpfonf/ 
Strength udkrl xl;xl;jcm;jcm; tusdK;oufa&mufrI rjzpfay:apyg/ ay;xm;onfh material 
rsm;udktoHk;jyKNyD; aggregate-cement tcsdK;udk yHkaovkyfxm;ygu gap-graded 

(odkYr[kwf) continuously- graded a&mpmudk oHk;jcif;jzifh &&Sdonfh workability ESifh 
strength wefbdk; rsm;rSm twlwlavmufyifjzpfonf/ 

 

tBuD;qHk;a&mpm t½G,ftpm; ( maximum size of aggregate ) 
 wpf,lepf tav;csdefcsif; wlnDonfh a&mpmt&G,ftao;ESifh a&mpmt&G,ftBuD; 

wdkU\ rsufESmjyif{&d,mcsif;EIdif;,SOfvQif a&mpmt&G,ftpm; BuD;avav rsufESmjyif{&d,m 

eJavav jzpfygonf/ ydkí t&G,ftpm;BuD;onfh a&mpmydkxnfhav xnfhoGif;azsmfpyf&rnfh 

a&yrmPavQmhavav jzpfrnf/ owfrSwfxm;onfh workability ESifh bdvyfajryg0ifrI 

twGuf w/c udk avsmhí&ojzifh strength ydkwufvmvdrfhrnf/ 

 
Fig. 17  Typical gap gradings 
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ay;xm;onfh uGefu&pf\ strength (odkYr[kwf) ay;xm;onfh w/c twGuf 

toifhawmfqHk; tBuD;qHk;a&mpmt&G,ftpm; [lí &Sdonf/ 4if;onf ta&mxJwGif 
bdvyfajryg0ifrI ay:wGif rlwnfonf ( Fig. 18 ) / bdvyfajryg0ifrIonf 1 yd3 wGif            
280 lb omyg0ifygu tBuD;qHk;a&mpmt&G,ftpm; 6 vufr udk toHk;jyKjcif;jzifh 

cHEdkif&nftm; ½Ia'gifh (strength point of view) rSMunfhvQif tusdK;&Sdygonf/ odkY&mwGif 
a&mpyfaeus omreftcsdK;tpm;rsm;twGufrl tBuD;qHk; a&mpmt&G,ftpm; 1 vufr 

odkYr[kwf 1— vufr xufydkí toHk;jyKjcif;jzifh tusdK;r&SdEdkifyg/ 

 

pHjyt½G,ftpm;rsm; a&mpyfyg0ifyH kwpfcktwdkif;&½Sd&ef a&mpmrsm;udkaygif;pyfjcif; 

(combining aggregates to obtain a type grading ) 
 aygif;pyfxm;onfha&mpm\ grading udk rdrdvdkcsifonfh grading limit twGif;wGif 

&Sdap&ef ay;xm;onfha&mpmao;ESifh a&mpmBuD;wdkYudk pepfwus aygif;pyf,lwwf&ef 

vdktyfrnf jzpfygonf/ 

 
Fig. 18  Influence of maximum size of aggregate on the 28-day compressive 

strength of concretes of different richness 
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Oyrm ( example ) 

 Table 25 wGifay;xm;onfh a&mpmao;\ grading 1 ck ESifha&mpmBuD; 2 rsdK;\ 
grading 2 ck wdkYudk Fig. 15 \ grading curve (1) ESifhqifwlonfh combined aggregate 

&&Sdatmif aygif;pyf&efjzpfonf/ 

 

tajz ( solution ) 

Fig. 15 \ curve (1) wGif a&mpmpkpkaygif;\ 24% onf 3^16 vufr Zumudk 

jzwfNyD; pkpkaygif;\ 50% onf 3^4 vufr ZumudkjzwfaMumif;awGU&onf/ 

a&mpmao; ( oJ ) yg0ifrItcsdK; = x 
a&mpmBuD; (3^4 – 3^16 vufr ) yg0ifrItcsdK; = y 
a&mpmBuD; ( 1— vufr -3^4 vufr ) yg0ifrItcsdK; = z                              

jzpfygap/  

a&mpmrsm;tm;vHk;aygif;\ 50% onf 3^4 vufr sieve udk jzwfaomaMumifh 
1. 0 x + 0. 99 y + 0. 13 z = 0. 5 ( x + y + z )           --------------- ( 1 ) 

a&mpmrsm;tm;vHk;aygif;\ 24% onf  3^16 vufr sieve udkjzwfaomaMumifh 

0. 99 x + 0. 05 y + 0. 02 z = 0. 24 ( x + y + z )       --------------- ( 2 ) 
4if;nDrQjcif; 2 cktm; ajz&Sif;&mwGif 

x : y : z = 1 : 0. 94 : 2. 59        jzpfonfudkawGU&onf/ 

xdkUaMumifh a&mpm 3 rsdK;udk 1 : 0. 94 : 2. 59  tcsdK;tpm;jzifhaygif;pyf&rnf/ 
 Table 25 \ column (4) , (5) ESifh (6) udkaygif;vQif column (7)  &rnf/ 4if;udk   

( 1 + 1. 94 + 2. 59 = 4. 53 ) jzifhpm;vQif column (8) udk&rnf/ column (8) 
\tajzonf aygif;pyfa&mpm ( combined aggregate ) \ grading jzpfonf/ Fig. 19 
onf aygif;pyfa&mpm\ grading udkjyonfh curve jzpfonf/ 4if; curve udk &SmazGaeonfh  

pHgrading curve ESifhtwlwGJí azmfjyxm;ygonf/ Deviation jzpfay:rIudk a&SmifvTJír&yg/ 

tenf;ESifhtrsm; qdkovdk &Sdrnfjzpfygonf/ tb,faMumifhqdkaomf owfrSwfae&mrsm;                   

( specified points ) wGifom wdwdusus rSefuefrnfjzpfNyD; usefae&mrsm;wGifrl tenf; 

tusOf; uGJvGJrI &Sdrnf jzpfygonf/ 
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Table 25  Example of combining aggregates to obtain a type grading 
 

Sieve size Cumulative percentage passing for 
(1) 
×  1 

(2) ×  
0.94 

(3) ×  
2.59 

(4)+(5) 

+(6) 

Grading 
of 

combined 
aggregate 
(7) ÷ 4.53 

 

(8) 

mm 

or 

µm 

in. 

or 

No. 

Fine 

agg. 

(1) 

19.0 to 
4.75mm 

(¾ to 3/16 in.) 

(2) 

38.1 to 
19.0mm 

(1½ to ¾ in.) 

(3) (4) (5) (6) (7) 

38.1 1½ 100 100 100 100 94 259 453 100 

19.0 ¾ 100 99 13 100 93 34 227 50 

9.50 ⅜ 100 33 8 100 31 21 152 34 

4.75 3/16 99 5 2 99 5 5 109 24 

2.36 8 76 0 0 76 0 0 76 17 

1.18 16 58   58   58 13 

600 30 40   40   40 9 

300 50 12   12   12 3 

150 100 2   2   2 ½  
 

 
Fig. 19  Grading of the aggregate for the example of Table 25 


