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n1'"r1>til1l~fl111J'n~1L 11 !l1lJnil LLl~: ,: v: L 1i11m,ntJm'lJil~'J1LlJll" L l'Ilf""r1f'1UJ1f1' L 1 ~n 11n 11m LL<1:"r1OJlftJlJm~~,lJ 

LL,~1f~'lJil~~nlJlfllflJillm{'lJll1" 50 IJIJ. 101vm111~lmiittilJ~~nllIlJjjL~IJLL'n 1.5°, 25 a LLlIt 35° 'J1 

Abstract 

The influence of initial temperature upon setting and strength of Portland Cement containing 

accelerators were studied. The accelerators were the salts of calcium. These inorganic salts, viz 
calcium chloride, calcium carbonate and calcium sulphate and two organic salts, viz. calcium 

formate and calcium acetate were used. Normal consistency and setting time of cement paste 

and compressive strength of 50 mm. mortar cube were tested. The temperatures for moong and 

initial curing were 15°, 25 ° and 35 °c. 
, , 
~1"1 

, '~( ) 1~' ~ , ' ~, I d .. ~'" .!' 1~'''' 1f1'L1~m'ntJm Accelerator 'J!lf11l'lJL'~'tU.L1lnm1n1l<il1'lJtJ~'Illl'lfLlJll"llIL '1'l111 LLa: 'J!\fl1l'1.J1'~ 

1fm1m1 LL ii'~V11 (H ardening) 'lJil~<I11lln1.,lil1 "'jjril~~11.JLL 1~l hitll 1 llm~tlijif~~" Hn~L 1~mjn1lqrlL~1l.yD~ 
1 ~ d' ~ .. ~ "J' .; d 1~ il~" J', " ,~ "~ .. 

m1 lI<1illln1<i1n1l<il1LLiI:LL 'lJ~fl1L 11'1111L l'Iil"r1~t OIt1ilVlLLlJlJ OIL '1'lJll 1111:VtL1i111 llm'1JIJLLiI:lilIJ1,m 'J!~'lllI0l111 
X 3"" ... i,.r It...... "" ... olI .( ~ .. d 
'lJll llilmnnll~~ I 'J!>t1llnTm1l1~m'nom"lntJ"r11)'l'IiI'lJtJ~~mlllJlJlIj!l'illnIf1' ... IUJLl'IIJ'J!llVltJll [11. ~ 

1I11d~m1n1J4f1~Hnmnn 1~lLn 1f1jl.l1.n8lJ'lJil~ii"ilL .nUl! 1'WL\ll'llt<l~ ilL ojjmJflil811V1"t~L 1'JH4f~LL91lJ fl. fl. 

1885 [2] n1,1Iilf1,ii"ilL oJftJlJ<lllil 1 ,i~.lil111m11Jy\'11lmll.J1Iri1,nOln1iill'lJil~IfTj<D'ill Yl"iI'ila~ LLiI:L -rl1J 111mlf ' .ll 

n1'Ln>tl.1ijn7tJl1film'la-lJli1'llJ (Alkali-Aggregate Reaction) [3] lltJn"lnd'5ml\l'lJ1I~fla1l'l jvl1i~jjm~.Jilm' 
A A " 1 _I A ~A 'I" ~~ d "<~ d ~ ) LnOllflllJ'lJ1I~\'I\iln LLiI: 1l"r11~lJ!J1J"": IJ 1'J!<I11L 'J1Ul.J<lililI101nlJ~lll<l1lllm"ilOlIl'~ (Prestressed Concrete 

111 ilI'flJ~m 1Ii11 (Grout) 1 ll~lll,mlln1i11fOlLL 1~ n'11 L -i~n11n!JV111.,~nTlilOlm1IJL~~~91iln'mn.,IfiiIJ'II1J~\'I\i\(1 
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... .. VJ ~ , v .,; I I ..... .:M Id VI r d.... .,:t!l v ,.... d. r 0..- d 

LII11J 1I11J11111'11.~ '~!H'l!1I111-1I11JL1'jIJL'~m1ntlm1'1llJlJ!l~a "~1I1'1'1,.mlJ "n '01Lm!liU'lJtJIJWeJ1LlJ~ LL~",'I'lL'lJtJlJa" 

-nLOlOl [4] LLili~d'l.hdi1'1£!l1wjm~m1L'~011rimlh,ill~ln11ifm~tJlJ!ma'l1.r IIfln;l1nd'1I171.h:nil1j'j)a~!l1{ 
lm{L 1I0l LL!l:'j)t1~ojf!lL wOlii'jjmlllllJum 1101, L 1~01,rifl~hL 'lillnll lh:ff1'1,j !l11'j'j),HlIl1i -i~011ritl~ 1~:.f IIfl ~ nlJ 

1l11J1 C\I vtl oj' lIiJn ~lnd'~C\1 ~~jj L ~IJ LL 1n 1 II 'lil~011 "IIIJ 011 L 1'1 L ih" lJlJLLiI:"1i 1~~" fllln1 Ol rifl~T\ldj 1-I!l'lilWih~lJln 
, .- d 

Olfl~C\Il11JlJOl'lJtI~<IflllmOl 

'rmfJ LiJ\lm1tJ'I11'1'l1!II~ 1l.lj~1IJV fil\1Ld~LlJfl{ 16 

lnn~~m1riil~1 1i 5 'l!it~ 'l.1"ri 

3. m1'Y1"!lil~ m'1'1~lIalJ1:tJ:L1in011ri1J~1 1'101I1fllJ1:tJ:nil101,ritl~11:tJ:~\l lLI~:':tJ:i1~ltJ'lJtJ~~LIJ\l.r 
mll~1\il!J 1iL<I~t1~jjfl 'llLL<I~ O1'1'10111t1lJY110l11J1J1m jll1 AstM C191 1ul1mmlJ!11J~C\I~1Jjj 

.. ... ........ fi' r.. I $'''' , 'lI r 
O1~1lJLmtlO1'j)tJ~lJm~11 1'11011~!lm~":1'I~lIfllJlJmm1mIJIJ10l1~111 ASTM C191 'Yi!lfln~\l~n1J1!m 

If' fi' • ., ! "" ... dtJ 1 tJ 4 ~I .... ., q..-

IJtJ'0l1''lJ1I101 50 IJIJ. LL!l:lJIJ'"LLlJlJ~"il1'l~C\IW1IJ1'1Oltl~01' l.mtl~m1J!lIJtlC\I~{]lJLullnil1 24 'l!1 LIJ~ ~1I~ 
~ -; "11 " \l 

~lntltlO1LLlJlJLLtrlUIJ1\1ih~~C\I~1Jjj 20-25°'lJ 1'1~!l8lJrh!i~1lJL\1~ff\il~il1~ 1, 3, 7, 28 LL!l: 90 1\.1 
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3. fi1ir~i'Ubb ~~Ii~ 

fl<lnl'Wjll1'1JlJri1i(~1lJll,~Ei'il'lJ1J~lJij{m{ ~l'h;nn~",iillJ1-I9i'tI<I{'IlII@.rf<1\'IJ1I'1'11,ml'ri1Jii1ojj~'I'lri1JILII~tilJ 
ii1JnI'I'llJjj 15", 25° LIII: 35" 'lJ ,i'J1-IL1111 24 -i1114~ 1~LLII''iI~11l1-l,tI~ 3(n)-3(~) "'~Lll1-l1~-hff'I'I'l1UIJ1J{.n1' 

, ..lv! !"I ' I I .... 0 ... ..... .,! ; A ... \I l'.d ... J'..... .oS "'" 

n-11IJ'Ill'l'l UJIlI'lI'l'I'~f11'ntlmf11I1~'lJII'~'I'ltl:~mfltl 1 LLII: 3 11-1 ~:~~~1-ILlJeJSnl'l'lIJIJ~~~1-I 11"'I'ltll~lJlnfltl'l'l 

28 LLII: 90 ')1-1 rhi(~1lJLmEi'il'lJtI~lJtl{m{-Yi"nI'I'll1jja~ii1J 35°'lJ ~:!i';1.hrrh'l'ltlnl'l'll1ij.hn11ii1JYi 15° LLi!: 
-; \I \I \ " 

,tlYi 3 (n) LLII''iI~f<i!f11''I'l'ilIl'1JlJri'Ii(~1lJll ,~Ei'il'lJ1J~IJ1J{m{ fll\'lJlI'l'fllll -nVlJfli!1J 1,.1 1-3% l'i1V1! l'1'l,rn'lltl~ 
",,\If" R1VjlliJ ~.,. "II' 01'"''' ........ ..., ¥'f"~J'::.d.,;, 

~'I-I'lJIIJ'I-I91 ~:\'I'l1-l 1'iI11f11'fll\'lJlI'l,ii!!L'lJVlJlI!!1J 1''iI 1-3% ~:'I'l1 'I'lf11!!~'lJLL'~tl'il'lJ1J~IJil1mjL YilJ'lJ'I-I'I'l~'I'ltllm'lJ 
~ .J 1'" ~J' .......... ",;..1' ............ VI" ..:.1" 

91'1-1 LLll:'I'l til £JlJln 'ilU'I'lf11, I YilJ'lJ'I-I'lJ1Nf11i!~'lJIL '~~:LYilJ'lJ1-ImlJlhlJln1l1i! L'lfVlJlliitl L''iI ILil:f11' L YiIJ'lJ'I-I'lJtl~ 
" .... ..I ... ' A.d 0 ... ~ I d A.cO 0 " .... 

f11I!~'I'l~nI'I'lIJIJ~~fltl'l'l 35 'If Ln'il'lJ'I-IlJlnml'1'l~nI'I'llJlJ 2J LLII: 15 'lJ mlJi!l'i1lJ 

B lenkinso p (ill~/i~ 1'i1t1 Rixom [2]) 1~'I'l'illl'tllJ5'1'l1iml'lJtI~flllL -nuIJII!!tl1 ,<;iiLi!~YilJl1nl'''fflJ~1'flil 
L-nulJ,mtl1,., 2% 1'i1m!l'1'liln'lJtl~~'I-I-nLlJ1-I9i'Yh111l1tl'l-ln'i'll!irili(~1lJLL'~Ei'il~~~'I-I Neville LLi!: Brooks [3] 1~ . . , 

'1lJ11lJflllf11''I'l'illl'tllJflm 'i1t1lJlliltl1 ,lifnlJ~1-I-nLlJ1-I9i'tl1J{V1LLll'l-lIifYr~ 5 'l!11'i1 LLi!:'1lJl1Y\ill!~ 1-28 ')1-Irili(~1lJLL''; 
Ei'il'lJ1J~f11J'I-In191fli!lJlI'l,flIlL-nVlJfllI1J1,.r 2% ~~n11f11J1-In1'1ln-"lJ'illl'1l'l-ln'l-l 

~tlYi 3('lJ) LLII''iI~f<i!f11''I'l'illl'lIlJrili(~1lJLL,~Ei'il'lJil~lJ1J{m{fll\'lJ''ljflm-nUlJm{lJm'l-l91 1-3% 1'i1V1!l'1'liin 
, I'" r fit VI '" I .... Q " ~iJ ' , .... d • " ........... f" rd 

"lItl~'1 'I-I'lfUJ'I-I'iI '1):1 'I'l'l-l L'il1111'1,mU 'lWlJfl1'lJilL 1-I'ilL 1-I~l'L '~m'mJm'l'lim1-llJln mll~1lJLL '~il'il'lJil~lJil'm''I'lfll\'lJ 
.... .,. r t' , VL! I .... 

1I'1'lIllL'lftllJfI1'lJil'L'I-I'iI 0, 1, 2 Lli!: 3% ~:Lm:nlllJLlll: UJLI'Iln'll'Hmll,nn 
, , . 

~tlY\ 3(.,) LIII''iI~fjllm''I'l'ilIl'BlJrili(~111lmEi'il''ll1J~lJ1J{m{fll\'lJl\'1'ffllL-ntllJo/fmYl'll 1-3% lvJV1-h'l'l,rn~1-I 
..,. .. 'it VI 'lJ'1 .... d .... ..1 iJr;/ I I .... J Q , d ... Ado 0 
'lfllJ'I-I'iI ~:I'I'l'l-lL'iI11"11"1I1'lf!jlJ'lJm"''ilb 1-IW1'L'~f111n1Jm'l'l~Yi1JlI'lJm' L~tI'I'l8n1'1'll1lJ~~<Iil'l'l 25 II\'I~ 35 'If 

o ~ ........ .. 1"..& .....,..... ..1 I" f' I'a II\~..... ..i A ; AI d 
mll~ 1lJ LL 1~il~"lIil~lJil1 911, 'I'l flID11I'11!1 \'IL 'lftllJ'lfIU n'll~:"~mllJ1J1'i11'n-1 'lJ'ill iltll~ L 'I'l '1-1 L~'l!~ LL i!~'I'l ilnl'l'll1lJ'iI1!11J'I'l 

'" • 1 'U 

15° 'If rhi(~1lJIL' ~B'iI1~tI:w'i''I-I~: 111 LL'iln~ l~n'l-llJln II~ril~~1lJIL 1 ~B'iI1~ o:tlal!J"lIil~lJ 1J{m{-YiflmJlll,ff,wnulJ 
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VL! I r r ,..I ... 0 ...... ..... r .. ...1 .... d ~.I I' 
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.... " ... .1'..1 ~ ":.1' ............ I Iv '"" 
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<\I'HJ<\lJ b ~lJ L tJtl'H '!lU~ tl(JJl1JlilL~lJLI'1n , • 

15 Q-ti c c 
25 '!l 30 '!l 

- .. --

- - 0.67 0.72 0 . 72 

fl<1 L 'llu)JI'1'H)1'1~ 1 0.68 0 . 73 0.71 

2 0.68 0.74 0 .71 

3 0.68 0.74 0.71 

----

fl<lL'llUlJ 1 0.70 0.72 0.72 

" " 1'1'1'11)<)'1 L U~ 2 0.69 0.70 0.72 

3 0.69 0.70 0.73 

fl<l L 'llUlJ.jj<1LYl~ 1 0.67 0.65 0.69 

2 0.68 0.65 0 .70 

3 0.68 0.65 0.71 

- .- ----
• 'll .-1'1<1 L UlJvH)'1 L lJ~ 1 0.66 0.64 0.71 

2 0 .66 0.63 0.70 

3 0.66 0.63 0 .69 , 

fl<1 L 'llUlJtldl L ~~ 1 0.68 0.66 0.71 

2 0 .68 0.66 0 . 70 

3 0 .67 0.66 0.70 
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