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Abstract: To study the mechanical performance of reinforced
concrete continuous beams after fire, a theoretical analysis on
test results was carried out and a simplified algorithm was
proposed for engineering practice. The experiment included
standard IS0834 fire test on a two-span beam and subsequent
static load tests at ambient temperature on the fire damaged
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beam and a reference beam. Based on the measured
temperature curve, the temperature distribution of the fire
exposed beam was computed by the finite element method.
According to the stress-strain relationship of fire-damaged
concrete and rebar, the moment-curvature relationship of the
beam section and the bending stiffness of the beam were
obtained.
deformation performance of both the reference beam and fire

Furthermore, the moment distribution and
damaged beam were predicted. The computing results
demonstrate that, when the compressive region of beam is
subjected to elevated temperatures, bending stiffness and
flexural strength will be both decreased and bending stiffness
will decline more significantly; however, when the tensile
region of the beam is subjected to fire, bending stiffness and
flexural strength will decrease much slightly. Compared to the
reference beam, the fire damaged beam is found in computing
transiting more moment to the mid-span. Additionally,
computing result shows the plastic hinge appears firstly at the
mid-span point and then near the middle support point of two-
span beam, which is totally different from the reference
beam. The computing results have excellent agreements with
the test observation. Also it is proved the traditional algorithm
for continuous beam in ambient is not suitable in predicting
the behavior of fire-damaged counterpart.

Key words; fire damage; reinforced concrete; continuous

beam; moment redistribution; finite element
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Fig.1 Moment redistribution concept

AR, TR —A S i RA R R

SRR CK IO R AR BE 2 TS
REECE MR 2. W 1b— le iR, Wi TAEER
A, REEAT AR, HIE BRI EEAIE SR R
P RE MR, (BERE TR&EE, i THER
A I BV ) — AR Y RS TR Az B 22 1 HO R BE A
[5]. MAELF B S8 SRR 27 W] A1, 52 e Y2 V) 1R
TR AHBRNS L, —EBRE ERHN
YU DL BE K AR B AR Al , o A B
e R . ERTRE - R 1, S0 o7 L AR E —
AR BEFE P R B, A KR /N T 400°CHY , %8
HEMEEAARLE. JORPRSRE T RAEERT
HR3Z K, HAKTE IR B 0 A JBL T 1B 2 B B 1 L.
T%ﬁﬁﬁ%& EEBHERAEHEMERT, B EREE

e, HGT S NI BE ks A .

M B BB SCIRY T, A BT SR B Y
TR REE LR (LR R SCR) K9 Hh W BE R 24K
. Xt TR KB I # AR RRRET
B 2R, TS W IR RE 0, RS R E £
ST,

ET R BROIR & B9 BUTE 2 JR k0 A 4 B
gl B e R S AR R PR 25 4 VT LA R 5 K
K5 EE AR IRARE T, IR B B e 45 N
DU P-4 2 AF » (H% 7 ¥ T v A5 ) T F I BE
B, RGN T8 2 KRG B EEWFNE



18 B B K 2 2 (8 A B2

ERRE

844102
119x102

9.174x102
8.492x102
7.811x102
7.129x102 *
6.447x 102

E2 HEEREZE

Fig.2 Section Temperature counter

5.

W RSO 23R TR B TR B S A R s MR L
B BT DR AT IR BE - A R AR, B
BEAT R 69 BT R 2, A R O AT AR BT LR
TR, MELMABLIE S P15 R B 1 R
M. BEAT %o 52 K B M 1 AT BT TG vk B iR
BEE AR A T 722 MBI AR 1.

R Sei BT AT AR 2 WL AR 400 32 KR T 22
PEREAEAK. (SR BT AL B THR AU i 8 LA
3 .

LA, A B E 3 R A 4R B on R Bl R 1L

J5 PR BE L RE SR G5 I ) 2 SRS S b B vk
BEBBTERBLIE | (AT 2 I BE , S REAS 101 BE 3 A i 2
M. £ 4E BT T BRI K T8 A R 454, (B
INFER BT, B RTEBOLRE , B BA TR
0 Y YRR - S A 3 P O T R K1

TR WA ERE  HLS %k BA BR
S A E. SCRR 26 181 R £ 4E b4 R 15 59 #9517
BELESREM T MR IES AT 2 MRIERE
oI BZINERBET 2 MR, ik
A o A BB B L TO kT A IR Bk
BELERE RS

AR SCHR Y — b AT AL SR » o AR TR BE 7 58
HeARBRSZ K 5 BT A - R AL, HTEE IR
T W BE 52 R 6 il b % TR K I A 1
TR A YRR AT 2 AR P

1 AR

LARTH 58 B 32 K SR AR TR 5 1 7 2 2 i iR I8
SR EEME , SR HR IR B , il Bk A AU

SCRROILTHEAT T 7 AR SE+ W E R R K
5 AN XU FE SR I R FRES. AR SO B Hvp 32 k35
B AR EE 2 L3 Bl A E IR X btk Lo
BEAL. NARSE S R E R 2.6 m,
HEK 584378 200 mm, 300 mm. 35 T £ Lk T
B, AR R T B ESEE , RELRE R
900 mm, J& 80 mm, {NFE 3 Frzw. IREE 1 KA & iR
TR 1. L3 =2k, # IR 1SO834 AR FHE
i £k 4T K UIRTR , B 60 min.

TR THR P8@165  $8@200
(22 2
TG payi e
= %s
& FKE 4914 ?i
ﬁ A B T —— BB ﬁ $8@100
IS Ttk 350 200, 350
190 1 560 | 1 040 1 040 l 1560 90 !
! 2600 " 2600 '
® ® ©

3 EEREHREER T (BA:mm)

Fig.3 Reinforcement layout and section dimension of continuous hbeams(unit: mm)
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