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Study on Lateral Load Distribution of Fire—damaged Bridge
Considering Stiffness Reduction of Main Girder

JU Sensen, QIAN Ruolin
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Abstract: In order to accurately evaluate the actual bearing capacity of the bridge after fire damage, it is necessary to estimate
the degree of stiffness damage of the concrete material based on the fire temperature value, introduce stiffness reduction factors to
correct their elastic modulus parameters, and derive a calculation method applicable to fire damaged bridges; Based on the
results of finite element simulation and real bridge load test, draw the lateral distribution influence lines and calculate the lateral
distribution coefficient. The results showed that for the test bridge, the traditional rigid beam method had a lateral distribution
coefficient of 0. 583, the finite element method had a calculation result of 0. 631, and the back calculation result of the real
bridge load test was 0. 77. However, the calculation results of the stiffness reduction coefficient interpolation method considering
the stiffness reduction effect and the formula method for the elastic modulus of concrete after high temperature were 0. 622 and
0. 598, respectively, which were closer to the results of finite element simulation and real bridge load test. The use of theoretical
values that consider the stiffness reduction effect can more accurately evaluate the bearing capacity of bridges damaged by fire,
better reflect the actual stress situation of the bridge, and provide scientific basis for effective repair and maintenance.
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Table 1 The relationship between fire temperature and
concrete appearance
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Table 2 Reduction coefficient of elastic modulus of concrete
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Fig. 1 Longitudinal stiffness distribution of fire—damaged girder
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Fig.2 Mid-span cross section
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Fig.3 Finite element model
HESLRE AR T AT T DO RO A B, SRR
[l T 00 F 25 B HE BE MR, 5 45 B2 R0 Wi 2k e
W

n=f) X (8)
A m, AURRABEARE; £ RS 0 A REE
{E, mm,

3.2 HHEKE

TEXT JAG Y 2 S PR AR 368 1 A 2 S AL T
T ) Ao 2 6 T FE I, N R S o A R 4 R 1) 4
P R fip 8 00T BN 7 BB FEAEL, LAk i 2%
W%, PG R RE

R R PR UE %, B 42 18 00 22 0 2804 — 91
I BHFE AT E N 5~ 10 min, FREIEERE
JEHATIEEOMC R . IS SR 5~ 10 min DK
SRR IE R T E S AR, ] BR IR/ B P R
AT R I ARG B By RZ e, oA 5 ST RE
A RTTly BT AR AT X L, SEAT 56 R AR 55 A
o0y MU R €7 S 78 78 VA R LUN7 W AT A RS AT o
30T, BEHURE R 10 =9 A5 rh T 00 v GRS rh
AT B BB TEAT X He oy T, 22 i A ) o A 52
M aniEl 4 frs, THEg5 R« 3,

0.29¢ —a— EGERI SR
028} : . e gg;
m 027f \— AR
‘ﬁ 0.26f /, ‘—‘\
¥ oz} # \\
R 024f / \W
ozl / \
0.22f : ‘ . :
1# 2 3 ax
VA

E4 #HESHHME

Fig. 4 Horizontal distribution of influence lines
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Table 3 The vertical scale value of the influence line of
the middle beam
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