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1 'Unl l~m~l~:;~ llillf) ~l ~"r1I?l~f)U l1Jle-Jll~ml~~f)'U l'UlCillle-Jl~~l~llbl mu~~ • 
~ruVl1Jnl~ 11?l~le-Jl~l:;~u~ruVl1Jn 200, 300, 400, 500 , 600, 700 m~:; 800 8~flll'lfm;~S1 
mll~ml~~m.~~:;mJ~~18~1~f)f)mtJ'U 2 ~I?l ~f) 1~ml~1f)'UltJ'Unm 1 ~lllN blR:; 2 ~1 

~~ ~~dl~8~:;"r1'flUe-J~'lJf)~nm l'Um11-Xml~~8'Ul#imll~~'lJf)\I~8'\.m~~W)1~ 

djf)~f)'Un~~ 1~-ruml~~8'U1:;~UG\I'l:;vill-Xnl~~'lJ8~~f)'Un~~~I?l~~ ~lnm1~m~1~ 
Y1Ul1m11~ml~~8'ULln<il18~1~"r1I?l@U~1:;~U~ruVl1Jn 400-500 8\1fllL'lfm~~~ btJ'Unm 1 

lb~:; 2 ~1~~ ~:;'Yil1""nlf:l~'lJf)~~f)'Un~~~I?l61~f1~~VI~~ 
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ABSTRACT 

This study aims to study the effect of heat on concrete strength for short 

term period, i.e. the specimens were tested after 1 hour cooled down. 

The test specimens were heated in the controlled temperature furnace for 

200, 300, 400, 500, 600, 700 and 800 degree celcius. Two sets of specimens were 

heated, one for 1 hour and the other for 2 hours . This is for the purpose of study 

of the effect of time on concrete strength. 

Concrete strength dramatically decreases under high temperture. From 

this experiment it was found that the concrete strength under 400-500 °C will 

be 50 percent strength reduction after subjected to heat for 1 hour and 2 hours. 
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U<il~1Jummll'V1rl!'1 'vl~B~B ~m f1m1m :-;~-n>l~1~~BUf)1(j)Lm~L'v1~f) ~.:l~lLtJtril:-; 
11 d t.J w: ~.., a ~"..e. 

~m.:l ffm"l 'lrn~J.JU(j}'Yll.:lC;)lumlJ.JLL'lJ>lL LJ>l'YlU'YllU tll~m~ L~.J1U'lJtl.JfltlW1J"(j}m':-;l'VIflnl·.;jJ.J 

tllfltlUn1(j}tl~1~~mY1LL1c;)~mJ~'1JJ~LL~.J L~ ~8Un11i1~:-; ciitl .:l ffJ.J~~nu~m~li1lilRtlC;)llm~.J 

'iH;;J<il :-;~ll~~BUf)11i1~.m~tl~L ~hLL~L~tlU l'lJ-t'l.:l~~L ~lnmJ.Jllm'Jtl .Jn~ L~c;)~mjL~tln 1~'lfitc;) • 
'lJfl .:l~~;LJ.J~1i11YiLVlJ.Jl:-;~~nu~mVjLL1(i1~B~ 1~ UIi11~ul.Jmru~lm.J~-n.J~B~f)1(j} L~J.JL'vl~n 
<il:-;~ltl,:j1..h:-;~unu~~?'i.nu ;~\11UU<il,utU1~r;rnmjLil(i1ii~~.nu'J.J~~ l~Ul,:j\L~'J1l~LL'l.J~ln 
LL~Ul'lLL~.Jn'W~LLj.Ji{n lC;)~J.Jlmdln~ldj~~1J .J~mltl~lm.J~-n~~uL~U LYm:-;'Wij~.Ju~if\4 
n.J m l J.JmlW.m hmjWlLJ.J~C;)~l'VI~tl tl ~'lJB,:j~tlUn1(j} Ul.J LL \A.:lnir.J l~m.Jn'-n.:l~~n l~L'VIti 

~~~tllu ~,:j m<ilLtJ~~lL'vl~'lJtl.Jmjlu~'lJtl,:jlm.J~l1.:lm~'VI~.J<illnmll~m~lJ~.:ln~ll~tl ih 

rl1JUn1(j}~~'JqJL~tJfil~.JWLLJ,:jiic;) luJ.Jln 
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mTI1'll'f1eJu'<\J~ l~ml~-reJ'U~qrn'VjJJ~ 200, 300, 400, 500, 600, 700 LL&1~ 800 eJ-:l~l 

L~m;~'f1 *-:l LLU-ldjt.t 2 ~~wi"mn'U 

- "q~~ 1 Ol~linml""ml~~eJ'ULLri~lmh"LtJ'Unm 1 ~1~" 
- ~~~ 2 '<\J~linml""ml~~eJ'ULLri~leJ~l-:lLtJ'Unm 2 il~" 

1~ ~ 1~~1/) ~l"~ lm'U 1 0 ~leJ ~l" L'ULLq]~~~ rn'\ll1;]~ LL~lvil fW~Lm~UL ~~Unl~"TIJ LL'l-:l 

~'~'1JeJ"f18'Un1~~t-Jl'Um~ L";f1'Jl~~f)'U nU~18~l"~Yl~~f)U~QrnW:J~lt18" 

fhi~"il~AilUn;Gl ... i~~1m,hun1~ t \4~YnJJ;il\4 
~eJ 'tJ1vilm'lYl~m)ULL~lUJln~t:-Jn~"LL~~-:ll'U(fil~"~ 1 ~ " 1" " l Vl"ruj~~~nm 'Vwm~'lf)'U 

1 ~1 'kJ" L LG' ~~lll"~ 2 ~l'\llTIJJ~~~n~ll";ml~~f)'U 2 ~lGJ" 
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Ihft~;1Ju.,uiil~D~i'lD!h~"ilitD1J~~'\4n1' t"~'l'aI;ilw.flw.·nn 1 i'l bJ~ 
Sample Strength Heated Temp °c 

No. (ksc) 

Ream 200 300 400 500 600 700 800 

Temp 

Strength after cool cjown (ksc) 

311 291 228 206 163 106 102 49 

2 317 264 243 187 113 95 76 74 

3 '328. 264 221 181 106 85 96 42 

4 278 245 229 191 138 112 70 44 

5 285 254 248 181 121 78 107 57 

6 331 254 234 207 118 93 83 52 

7 284 244 259 149 162 104 120 57 

8 298 257 212 192 133 125 106 59 

9 289 257 244 183 106 120 74 63 

10 289 249 245 169 178 131 72 

mean 301 258 236 185 134 105 91 56 
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';1i"-il.lU,,,iii\'J!il,,i1illh""Mftill.l~~Um' t"fl111J;i1WilW1fl1 2 i1 'taJ" 
Sample Strength Heated Temp °c 

No. (kse) 

Room 200 300 400 500 600 700 800 

Temp 

Strength after cool down (Jwe) 

271 259 200 149 85 93 67 51 

" 266 252 207 169 88 89 63 39 .:. 

3 296 244 231 136 105 84 58 48 

4 300 274 233 120 136 85 75 46 

5 300 260 211 136 94 95 70 52 

6 271 255 236 111 102 89 88 54 

7 265 253 228 152 101 109 65 43 

8 284 274 233 175 115 101 75 

9 266 84 192 ~22 107 97 65 

10 290 273 226 174 116 104 52 

mean 281 263 220 144 105 94 68 48 

if~nJNifl1'''Glifil1J • 
'JlmmmJYl~~8tJ~,)8 ~1~~,J1~md 1~~'Jl 3.J1m.~~1::~u~mW,1lj 200, 300, 400, 500, 

600, 700 m~:: 800 tl~mL~~L;~~ ~11l'1~~~~ 

'::!J::L'lirlt~n"t~~'l1~i)~ 1 i'l1s.~ 
"illflTIJ~ 1 lwrll\li)rnV111lj 200-300 t)\lm L~~L;~~ fi l ~.rllt)\lcihf)~Wr1~~f)U'l~~<1l~-l 

~ ~ ~ 

1'v\8(j1il~~1 l~il~qrnV11:Ji'j 300-600 t)\lm L~m;~~ fil~\l'lJtl~~ltl ~1\l"r1 <1l~tlU'l::~<1lm11<1l 
L11 lb~:: l'v\'lh\lqrnVl1Jij 600-800 tl~mL~m;~m fil~\l'l~G1<1l~\ltl~l\l~l'l 

mdr-1<1lG1~'lJ8\lfil~~'lItl\l~ltl~1~"r1<1lntlUl1GrnV11Jij~1~'l l<1l~L~tJUnufil~\l'!lt)-l~lf)~l~ 

"r1<1lf18U~QruV11JiJ~8\l LL~<1l\l L~~-.l'1it) 'tUe 
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fi uW'lJ;J °C fh~~'lI~-l~~"m~~m~~.JL""~t) % 

200 85 7 

300 78.6 

400 61.4 

500 44.5 

600 34.8 

700 30.1 

800 16.7 

~lnnl~-l-fuLLj-l!Y~Vi1~,"Cil1'fl-l~ 1 m~~Cilljl-l~ 2 ~1~l'nlLL~~-lml~t{~~,"th~11~ 
nl~.J-fuLLj.J!Y~'lJt) -l~1t) ~l.JV1~~t)lJ~~l,"mj 't~ml~1t1~LL~~firnW;];J't~ ~-l~~ 1 
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1:lJ::L'un Lun11 L~~.13J;i)U 2 i.1sJ~ 
mJ~Ci1~-j'lJ1)-jnl~\l'1J1)-jC;l1tl~l\lmTI1Ci1ReJu~~l~nur..J~mTI1~ReJu ~lViml~~eJ'Ulu'U 

n m 1 ~1'GJ-j fleJ'lll \lQrn'VI.l;] S1 200-300 eJ-jml~m;~R mJr1Ci1~-j'lJeJ-jril~\l~I?I~\ll'U!J~J)~~l 
l'U'lfl\lQru'Vl1Jii 300-600 eJ\lm L'ZfnL;~~ mJnl?l~\I'lJPJ\lril~\l Lth.~ 'ttl~PJwih\lL11 lwdl\1~ruVl1JS1 

600-800 eJ\l~ll~m;~~ mJ~Ci1~\llU\.l 'ttJl\.1 e)~Jl~~l~n~i\l 

mJ~~~\I'lJe:hlrh ~-l '1J r.)\j(;i1e)~l\l,\,lCi1~i)1Jl1~ru'Vl1JS1~l\l'l lCi1 ~ Ll1 ~1Jn1Jril~\I'lJv\l~ltl~l,J 

'\'1Ci1~i)1J~~ru'VI1JS1VieJ\I. L L~~-ll~I1l-l q)eJ 'ttl~ 

tlrnw, S1 °C 
. tJ .a ttl 

m~\l'lJtl\lfl tl'UmCi1~I1l~,' L'VI~eJ % . \I 

200 93.5 

300 782 

400 51.4 

500 37.3 

600 336 

700 24.1 

800 170 

if' 11 'I 

n~111Ci1 ~~1tl'<\) :;L~'U 1~11 ril~\I-ruLLd\ltJmtJ\l~eJ'Un1Ci10J:;LltlJe-Jn e.J~n1JQt\4'Vl1JijLm:; 

nm l~md'\'1~~eJu ~e:l~eJ Pl rn'VIflij~\l~\.IOJ~Yh lVinl~-l'lJtl\l~eJ~n1~~Ci1~\lLL~:;L 1m l~mJ tVi 'i \I \l 

l~J\l~~l\l'Vl~eJeJ\lrfim m';lq)l\l'l L'll~nl'Vllnnm~lJ l~Lfm l~-ruml~~eJ'UOJlnmJdl~L'W~\ll'Vl~ 

LL~:;L Jl~l~lJn'\'1Jl1JJ:;411J'1JeJ-lQ ruVl1JS1LL~:;J:;~:;nm'1J~dl~ L'W~\ll VI~ L J)nm~lJnf)l Ci1 f):;l ~ 

ril~\lTIJJ1Vli{n'lJeJ-j lm\l~-n\lVl~eJeJ\lrfimf)lJq)w'-1 ~~ t~ 'VI1eJeJ~l\l'\Xemnm~1';lnUeJn l~ll 
ril~\l'lJeJ\lf)v~n1Ci10J:;~Ci1~\l~ln L~eJ 1~TIJml~1eJ'ULu'Unm'Ul'U'l eJ~l \l'tdn~n~ l'Umd'\'1~~eJ\I 
Ut~m:;Yill~b1me)wihnCi1 ~J\.ImJJeJ lVif)eJ~n1fil L~'U~1~\l ~\ll~L1~liieJ~ 'Inn l.Vinm 1~ 



8 THE EFFECT OF HEAT ON CONCRETE STRENGTH 

nljLWcifl'lJfl-.lf1f) .... n11il'\..n .... ~ ril~-.l"lJ€l-.lf1f)'\.m1Iilnm~ :;LU~lI""LLU ~-.l LU'OJln~m,.~.:] ~,m 1 .... nl"l 

vWlntl-.ldnL~ 

A ~ 8. '-" I 

l~rmTI~~l"'lilj ~~l1l1mnll'lftl ""lLn .... , 252B. 

2 '~lJl~qt~ 11Nrn1n~n'OJ ·t1Dvim,.rilfJrifJiI;'~· 'Ilt)'\.mriu 

3 Nevile A.M. , ·Propert/es of Concrete· , Pitman , 1977. 

4. Robert E. Philleo, ·Concrete and Temperature" , American Concrete Institute, 

Detroit, Michigan, USA, 1968. 

5 George Earl TroxeU, Harmer E. Davis, and Joe W. KiIly, HComposition and 

Properties of Concrete·, 2nd_ Edition, McGRAW-HILL, USA, 1968. 


