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Research on the Influence of Impact Coefficients on Bridges
Under the Action of Vehicle Loads
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Abstract; Taking a three-span continuous box girder bridge as the research object, a bridge model and
a vehicle model are established to form a vehicle-bridge coupled dynamic model, and the impact coeffi-
cient of the bridge structure under the action of vehicle load is studied and analysed. The study shows
that; the number of transverse lanes increases the impact coefficient of the bridge, the greater the longi-
tudinal distance the smaller the impact coefficient of the bridge; the impact coefficient of the bridge in
the braking state of the vehicle is significantly greater than the impact coefficient of the vehicle at con-
stant speed, and when the vehicle brakes in the first half of the bridge mid-span, the power impact coe-
fficient is greater than the second half of the span; the vehicle in the jump impact effect, the impact co-
efficient of the bridge mid-span increases significantly, and in the mid-span jump when the vehicle The
bridge power impact coefficient is the largest.
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Fig. 1 Dynamic model of heavy-duty vehicle
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Tab. 1 Parameters of heavy-duty vehicles

BH W
W= M/t 50
ISR J,/ (kg - m?) 845 700
MBI 1/ (kg + m®) 34 050
il 3% K,/ (kg - m™") 26 460
i C,/(N-s-m™) 3500
JaHE K,/ (kg - m™) 35 561
JEMIRE C,/(N-s-m™) 13 658
NG M, /kg 98
AR O ES 1/ m 3.5
AR RO 1,/m 0.6
Je B O ES 1,/ m 2.0
KR/ m 1.9
%Rk K/m 6.5
ZEARTE/m 2.5
%3k R/m 1.75
#3%K/m 2.3
#5358/ m 2.4
HJESHEE/m 1.37
Ja it/ m 4.3
RrfFE I/ m 2.2
Je IR /m 0.36
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Fig. 2 Cross section of box girder bridge (unit: cm)
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Fig. 3 Finite element model of continuous box

girder bridge with variable section
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Fig. 5 Vehicle-bridge coupling dynamics mode
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Fig. 6 Impact coefficient of bridge with different number

of lanes under lateral load

1P 6 AT BB 4 Ay 23R8 1 i 2 4 TE K Y
BN A R vp S S e Bl g o I 0 O Gk sl
iy 2 KU A O S5 ol TR A AR BA A 28R R
[ 1028 4 3 5 F 3 T, % O 7K 2 1) A A 4
QLBEZ SN, 42490 2 ) AR A TR e R, BT A

EXGIRE WIRULS FEY 6L N
3.2.2 YL ZER%L

AT 3 A 1) 0 28 4 3 0K PR 2 e AR A T
B, 24T B H BE AR 20 ~ 60 km/h 3X — 3 il 22
1k, 383 10 km/h, 284 R 35 ¢ B4 T,
PRI VAL BN A 9, ) G380 i e B 1
.2 595 3, Sk R E N 10 m,

030 e HZEATIH
025) . R
020
0.15}
'
% 0.10}
0.05} .?Q'/’iz
000030 a0 50 0
ZERHAT BOE B/ (kmeh)
(a) BEREMT RAL
0251 —— AT
—.—xx%ﬂaz
020] T — =T
% T
% 015 T
& o10] ./-\/'\.
’]a /\
0.05F * — *

0.00

20 30 40 50 60
ZERAT O B/ (km-h)
(b) R REL
Bl 7 ASFEGha EECT B R b 25
Fig. 7 Impact coefficient of bridge under different

longitudinal vehicle number
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Fig. 8 Impact coefficient of bridge under different

longitudinal vehicle spacing
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Fig. 9 Impact coefficient of bridge at different initial velocities
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