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Fire affects concrete in extreme ways, some of

which are listed below:

1. Uneven volume changes in affected members,

resulting in distortion, buckling, and cracking.

The temperature gradients are extreme: from

ambient 70of (21°C),to higherthan 1500 of

(800°C) at the source of the fire and near the

surface.

2. Spalling of rapidly expanding concrete surfaces

from extreme heat near the source of the

fire. Some aggregates expand in bursts,

spalling the adjacent matrix. Moisture

rapidly changes to steam, causing localized

bursting of small pieces of concrete

3. The cement mortar converts to quicklime

at temperatures of 750 of (400°C), thereby

causing disintegration of the concrete.

4. Reinforcing steel loses tensile capacity as

the temperature rises.

5. Once the reinforcing steel is exposed by

the spalling action, the steel expands more

rapidly than the surrounding concrete, causing

buckling and loss of bond to adjacent concrete

where the reinforcement is fully encased.
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f1l'Ulrnb<iil'lfl~

bb 'U» 1'Y11<3n1'3i1'3:b3j'U»~11a.1 ba!J'VI1!J1iI1n 1 v.J1'VI3J

1m'l~~l'l~1~~1Jml:J-J b~~'VIl ~'OJln 1 'V'Jl'VI3Jbbiilii'l1;w

~'I'Yl~l~,x'U r1€J'U~'OJ::;51f1l".iloii'll'U~€J 1l1~€J'Il~Wf1l".ill".i::;b51'U

tl'li.1m'l"lml:J-J b~~'VIl ~'OJln1 mm~~1J tj<?1'1i€J1Jr1€J'U ~l'VI~1J"
1m'li.1~'I"€J'Un~<?lbm:J-Jb'VI~n~t:)n 1'V'Jl'V13J,x'U51bb'Ud'Yll'll'Uf1l".i"
lI".i::;b51'Uml:J-Jb~~'VIl~<J1'1d

1) ';1m'i~1~'U.~b "'3.11::83.1

1m'li.1~l'l~t:)fll 'V'Jl'VI3J,x'U 1m'l~~l'lm'OJ€JtJl 'Ui.1m'l"l" "

~1;w b~ii ~".i'VI1€Jln~'OJ <?11iJ~ <J1'1,x'Ur1€J'U~'OJ::;b<ihrilfll".iq



<il'J1'OJG'ff)lJ'lim-Jbb'1f~~'U m'Jj'Jfm'VhJ1~'U l'U'OJ<?i~u1'OJ::;lJi1lJ,
m1~b~tJVl1mb~::;j'J~~Giml1~~ 1m~G'f;:1~lJi

2) 1J"3:~&i\l,A11a..1"3\1,~~ ";HI'lIiI<@1vJ1"aj,

1 m m 0/1f)~'V11f11'Jlh::; d1'Um1 ~'J'Ubb 'J~'/Jf)~1yjl VIiil1,
1yjl Vlii'J'Ubb'J~~lf1Uf)m'Vl1h 'J::;tJ::;b1m~l yjl Vlii'U 1'Ubb~1VI'U,

641'U'/Jf)~1m~G'f;:1~~lJi1lJ~~m::;'VllJmn'U641'U l<?ith~ 1<?itJm'OJ"

loiibb'U1'Vl1~Gif)l1Jdl'Uf11'Jlh::;d1'U

"'.. ,~ 6A. G'ff)lJm~'OJ1f1~'Vlf)tJ b'UbVl<ilf11'Jrubl~'J::;tJ::;b1m"" ,
~1 bbVlU~'/Jf)~bVl<ilb'\AI~~ lV1ii,

. <il'J1'OJG'ff)lJ'lIU<?ibb~::;m~lru'/Jf)~b:;;m'\AI~~~bn<?ilyjlV1ii

b~m,bl1Jf11'U1ruFire Load bb~::;1J'J::;d~'Uf)ruVl.f1ij~~1'/Jf)~, "
1m~G'f;:1~~f)'Uf1~<il'/Jru::;bn<?i b'\AI~~1VIii

. <il'J1'OJG'ff)lJG'fm'\AI1<?itJvf111J b'lf'U ~'/Jf)~~f)'Uf1~<il

f11'JVI~f)~'/Jf)~lG'f<?i~'U~mjlf1~b~tJ~ b~f) loiidJ'Ubbm'Vl1~f11'J, "

1J'J::;~lruf)ru VI.f1ij'/Jru::;bn<?ib'\AI~~1VIii, "

)
0 '" "'.. J!t .. a

3 't11f11"31<P1~mi{a..IlI(p1'W\I,f1\1,'lIiI<@AiI\I,n"3em~:~ "~n

biJ'U f11'J bf1lJoi]f) ~~'/J f)~ ~ ruG'f~lJ~'/J f)~ ~f)'U f1~<il bb~::;bVI~ f1" ,
b~f) loii1'Uf11'J1bm1::;'V1V11fh~~~bVl~f)'/Jf)~ 1m~G'f;:1~ 1<?itJf11'J

bf1lJoi]f)~~m'OJ'V111Ji1<?itJ"

. f11'Jl<?ifh~~'/Jf)~~f)'Uf1~<ilbblJlJhi'V11mtJ b'lf'U

Schmidt Hammer

. f11'Jl<?ifh~~'/Jf)~~f)'Uf1~<il1<?itJ loii1TIb'OJ1::; (Coring)

. f1l'J'Vl<?iG'ff)lJ<ihmh~'/Jf)~bVl~m~~

)
0

M . J!t..l 9
4 't11f11"3 applng 'W\I,'t1~6t!J"1!m~:'lIillI~'lI(p1A11a..1

~a!J"1!J~<@"a..I<PI

dJ 'U f11'JlJ'U Y1f1'J1 tJ ~::; b5 tJ <?i'/Jf)~ m1 ~ b~ tJVl1 tJ 1'U

1m~G'f;:1~641'UGi1~'l b~f) lVibiJ'Um'\AI'J1~'/Jmm1~b~tJVl1tJbb~::;

loiib.u'Ubb'U1'Vl1~ l'Uf11'J1mm1::;'V11'U~'UGif) l1J

5) 't;'fI1"31J"3:~&i\l,'W~ein"3"3a..1'l1i1<@ LA"3<@i{-i1<@ : Strength

and Serviceability

b.u'Uf11'J1 bm1::;'V1 b~ f)1J'J::; bij'U '\AI~ ~m'J~'/J f)~ 1m~G'f;:1~

1<?itJ1J'J::;bij'U~~ l'U641'UVI~f1G'ff)~Ji1'U ~f)

. Ji1'Uri1~~'/Jf)~ 1m~G'f;:1~ (Strength) b~f)1J'J::;~lru

ri1~~'/Jf)~1m~G'f;:1~~~~~~bVl~f)mj 1<?itJY1'OJ1'Jru1'OJ1f1ri1~~"

'/Jf)~1G'f<?i~~<?i~~l'U641'U~lJi1lJ~~m::;'VllJ'OJ1f11yjlV1ii ~~m'OJ,
lJi~l'OJ1f1f11'J1 bm1 ::;'V1V11ri1~~~ bVI~ f)'OJ1 f1 f)ru VI.f1ij G'f~G'f<?i, "'"
~1m~G'f;:1~ lJi1lJ VI~f)'OJ1f1~~f11'J'Vl<?iG'ff)lJri1~~'/Jf)~1m~G'f;:1~

.. '"
'OJ'J~<il1~'/Jf) 3

. Ji1'Uf11'Jloii~l'U'/Jf)~1m~G'f;:1~ (Serviceability)

b~f)1J'J::;~lru'\AI~~m'J~'/Jf)~ 1m~G'f;:1~ l'UG'fm'\AIf11'Jloii~l'U b'lf'U

f11'JbbeJ'UGl1 f11'JbbeJwih l'U'J::;tJ::;m1 f11'Ji:1f)~n'Uf11'J~f11f)'U

'/Jf)~bVl~m~~

6) ~i{\I,iI~~\I,1't11<@ t\l,fI1"3'1iila..l~~~:~Ma..Ifh~<@

'OJ1f1f11'J1J'J::; bij'U '\AI~~ m'J~'/J f)~ 1m~ G'f;:1~1 m m 0/1f)~

'V11f11'JbG'f'Umbm'Vll~ l'Uf11'J'lif)~bb'1f~ 1m~G'f~~ 'J1~~~f11'Jb~~

ri1~~ l'Umrn~1m~G'f~~b&1~ 1~m~1'Jblw~lVlUf11'Uf11'J loii~l'U

lJi 1<?itJ~'U<ilf)'U 1 'Uf11'J'lif)~ bb'1f~~ 'Uj'J1<?itJG'f'J1J~~d,
. b~f)f11G'f<?i'lif)~'¥ibVl~1::;G'f~,
1<?itJ1G'f<?i~1 oii'OJ::;b.u'UlG'f<?i'lif)~~ bVl~l::;G'f~ ~~Ji1'Uri1~~, ,

bb'J~~<?ibVl~m 1TIf11'J Apply ~bVl~1::;G'f~~lVl1lJG'fm'\AIf11'J

1oii~l'U

. f11'Jb<il~tJ~~f)~f)'Uf1~<il6'i1'U~lJi1lJm1~ b~tJVl1tJ

f)f)mb~::;b<il~tJ~~1

0/If)~'V11f11'J~f)~f)'Uf1~<il~ b~tJG'fm'\AIlyjl Vli!f)f)f11 ViVl~<?i

bb~::;'V11m1~G'f::;m<?i~1~f)'Uf1~<il641'U~bVl~f) b~f) lViG'f1~1'JbI

~<?ibf11::;nlJ1G'f<?i'lif)~lJif) ~1~~,

. 'V11m1~G'f::;m<?ibVl~m~~VI~m1J~tJ'UbVl~mG'f1~~

lJi1lJ~11M~tJVl1 tJ~lf1

'V11m1~G'f::;m<?ibVl~mG'f1~b&1~b~f) lVimm'JbI~GJ.J'U1

bb'J~~<?ibf11::;nlJ1G'f<?i'lif)~lJi l'Umrn~ bVl~m~~j'J~11~ b~tJVl1tJ,
'OJ1f11yjl'Viiib'lf'U f1l'Jb~tJG'fm'\AI1ri~~f) m'OJo/If)~j'Jf11'Jb1J~tJ'U

VI~f)16'ibVl~m~~b~~

. 1641G'f<?i'lif)~,
b.u'Uf1l'J't,blG'f<?i'lif)~ 164bb'Vl'U~f)'Uf1~<il~~f)f)f)f111J 1<?itJ,

loii1TI~bVl~1::;G'f~nlJG'fm'\AI~1'U b'lf'U %llJJi1tJj'Jf) loiibb'J~fi<?i

loiibblJlJ Spray b.u'Uo/I'U

. f11'Jb~~ri1~~

1'UlJ1~mrnm'OJ0/If)~j'Jf11'Jb~~ri1~~ b~~ 1Vi1m~G'f;:l~

~~m'OJ'V111JiVlmtJ1TI b'lf'U f11'Jloii External Reinforcement

b'lf'U bb~'U~l~lJf)'U lyjblJf)~ 'J::;lJlJfi<?ibb'J~ VI~f)f11'J'V11'/J'U1<?i'/Jf)~

~'U641'UlVi1V1~~'U f)~1~hf1<il1~ o/If)~f1l'U~i1~f11'Ji:1f)~n'U lyj

1Vinm::;lJlJ~l oiil'Uf11'Jb~~ri1~~ b~~Ji1 tJ
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