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Thermal Analysis of Reinforced Concrete Members at High Temperature
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ABSTRACT

In this paper, the prediction method of internal temperature for high strength concrete members at high
temperature is presented. Finite element method is employed to facilitate thermal analysis for any position of
member. In case of water evaporates inside the concrete member by high temperature, the evaporation heat that
absorb surrounding temperature is occurred. This effect of the evaporation heet is applied. And the model equations
of the material characteristics of high strength concrete by high temperature are proposed.

To demongtrate the validity of this numerical procedure, the prediction by the proposed algorithm is compared
with the test results of other researchers. The proposed algorithm is good agreement with experimental results
including the phenomenon that temperature by the evaporation heat is lost.

1.4 &
ZAYEE HExHE FRERET At BEX FxE AF FxE 5 EE FEREA YA 4850 A
£33 k. 53] 2ol B9 4F FE2E dEs FAd we Fu, SFud, 15 155 5o
| & o] oo wil uPE 2 uAT ZAYESY Algo] AFEH o FHojrla e FA

d(safety) & WHRAI7IE 23A AAE 8 HAT, 143 ZAYEY
3 0] J

3 |
A7) 5 gl ool wheh Aol e bAA (fire safety)
B ATAE B9 2 e Wi doaae FAd 0g

ki
of\
fo
o = g
il
)
PN
n

2. 71814 & 18 2=

:°,‘=,E
1

2.1 gA¢ H7}

A2EAYE 7)Fe] SAel wHHE Foko AW 54 el B ASAsSE B 64
o aedAY GAEE, NG, GYFE 5 And BUA 54 B GEYE ALAF, AT
ARAS, ¢U-MEE T4 @ Ax WY § ARe] 993 54 Wbt gas, ol|d gEe
B sto] AALR, #F B Al BARAI FUS 2N 2AYE R Yoo Be @
A A% o] a7

£ SETtn AR T, 439
E-mail ! tglee@wsu.ac.kr
TEL : (042)629-6714 FAX : (042)636-2672

1102



=

R AN ZAYE W] o] AL Wk HH, o] 25E F7]ske] LA st
A ek A7 7)skete] ZA= WstE W e A& FehA Hed ol #Zo] FHE FH S5
g d2 VIstdolet Fn ARt or 100C9 & lkgs FS7IUADE w=s o 2.3 7std
539kcaleltt. 713t A 9] EAt Apolo] 3
7= 8

rlo
o
fu
ro,
Q‘L
-9
olN

AAste] EAE mEWR o]AA717] 8l ARg-shs

bl

qUA el B 2EF FFA F7F e w2 4o dFoiy, &k wet vi WstEE e
oA Stk ol o] AXEHE do] xFE dAdY HIWA A vl (transient) & FH
FAo® yYehd tE3 g
ML T 0Ty s, 0T 0 (2.1)
oz’ ay* 8z° T TPy ot '

O

A A HAAA A5 =822 =} 4
I 19 YERd FAES AREetler, a2 A o] WstEES EuroCode 29 EEA[1]E& A &3l3lth
T 1L AR 944 543
EA A EF=2E(20T)0 2 gk Lo A o] Wtk
Z/\q; * Y
A= ermal

gdATg (A71A, ALy A AR RS
A

A= 1.17 0117(—T )+0 0049(—T )2
77 ;‘@]7(-1 = . — 0. .
(kcal/m-hr- C) 7 A 100 100
v Zag e AAAA
" final : —E_:-i‘:q‘l—_:‘—gl %,]%—— ‘{l:il'E
1
¢ = 5 lrinn (cowetepuyte, w,) 0.215 0< 7<100C
+c, w,t+ c, w
M ety g ) 0.191+2.39% 10" % 7 100 < T'= 200
¢ A7IM, ¢,y w; *ZF AR vE ¢ =
(kcal/kg- C) 0.215+1.19x10"* 77 200 < T < 400
=
0.263 7> 400C
p ZLaYES] GHTH

Naae neld 2aAE FAY LEAAS £As] AN 2 SNl EAse 2ade
We) #EFS GHAs setsts o] WS Fastth uebd Fickel FAYHY 2AR MEe &
R A4 TR Adstel Agsglon, olzyE oo SEaA B 2aHE A

o°
u%*’jrﬂ 7F Q1] o A €] E#li—%k% AHgstaL o] %k% ARG F7hA] ALkt
3. 7FEAE 2 Ava
3.1 e

stAle] o ATFAYES] FAU 2EREE Fotaly] flate] B3 29 22 AFNTE AHEal

1103



Ao =

Y Z =224 (PP) /=
80MPa® A A&t}

hyA Al
ar =

2

il

i)

AEA Z71(mm)| (%) | =T 7H4 (mm) 5

H

N
o,
Floi

&

2.1
2.0
2.0

150
150
150

305%305%700
500x500%700
700700700

40pm 0.2vol%

¥ 3 Z3IYE ujFH]

unit weight (kg/m")
FA SF

99 46

A 74] 7OL_1,:_

(MPa)
80

S/a
(%)

42.0

W/B
(%)

25

SP

165 515 629 878 132

¥ 4 Z23dE EAA

air content

compressive strength (MPa)

(mm)

slump flow
(cm)

(%)

28 day

test (91 day)

56/57

111

wAe
el

6(‘)]:

ohH 305X305mme] 7
500<500mm<e] 7%

-y

Ju

[e)
o
™ ]

R

700<700mme] %
HZ7% 40mmeo]tH 2].

=
=1

A

3.2 7td 4%

)

=

A

= BHE A3t
A" AR F B
9] W7k A

w7 erE ]

F32
FAS

g 7t

wn

3.3 A3 v

RV

ol Z7]e] wEt FAYE WHEe 2EWEE
ANXFH FAHYE FTLFAA F
7t & oF 1608 A=A £27
A7FS] 18087 A & EA T E
H 3}

=Bl Ay Aehe

o
s
i

rr o
S

9H 700X700mmol A= A3

ok o o o) 2
i des & Aok

atv, ofol wel FAZE W
ATE. ol

=

=]

ho A

0

s
a

1104



AATN AR o5} o] AAHoz WARE Asde] o AxW Aol Fol Bl o
W, AAA ot FARE AES KHolal v Aow yrhal gt
800
& Test(1)
= Test (2 L
A Test(3) ’
)

=
o
o
o
T
[ ]
4
@
28
S

—— Analysis (
—— Analysis (
(
(

Analysis
Analysis

60 90 120 150 180
Elapsed Time (min.)

* W
-* o
Temperature (C)
Ny S
o o
o o
T T
[ )
[ ]
[ ]
° TRz
[ )
[ ]
[ @
[} &
[} *
[ ] *
[ ] *
] *
[ ] *
*
*
] *
*
*
[ ] *
[ ] *
[ ] *
[} *
[ 3 *
[ ] d *
[ ] > *
[ ] >
[ ] >
>

H
e
=
SR )
1l
fo

o

w

o

a9 2 % EE(305%305mm)

800 800
& Test(1) & Test(1)
m Test(2) m Test (2
A Test(3) ; A Test(3)
600 || ® Test(4 600 1 ® Test (4)
6\ —— Analysis (1) 8 —— Analysis (
—~ Analysis (2) < —— Analysis (
Qo Analysis (3) * o ——Analysis (
% 400 + ——Analysis ( T:S; 200 - Analysis (
o] o)
: -
= 200 = 200
®
0 ¢ 0
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Elapsed Time (min.) Elapsed Time (min.)
a9 3 % #¥(500x500mm) a9 4 % X (700<700mm)
4, 4 &

&
M
off

& Bgstd 448 kol 91
A

3) A Aol e W V)5 g 247 Age # d3ei 9k Aow v

lo
rd'
L
;g

1EF

n}L

1. British Standard Institution, "EuroCode 2 : Design of Concrete Structures", 2002.
2. "AHFEE AMEE 2FE ZAYE 759 Wsds NAAT, A EAHEF) AR, 2006.

1105





