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Analysis of Impact Effect of Vehicle Load on Hanger System of Half-though Arch Bridge

SHAO Yuan, SUN Zong-guang, CHEN Yi-fei, LI Huan-lan
(Road and Bridge Engineering Institute, Dalian Maritime University, Dalian Liaoning 116026, China )

Abstract: Among the destruction instances of half-through arch bridges, the shorter hangers are more likely
to be ruined. To thoroughly investigate the hanger system durability of half-through arch bridges, the vehicle
impact effect on a hanger system of a half-through CFST arch bridge under vehicle load is numerically
simulated by using vehicle-bridge coupling method. The variation of dynamic internal force ( stress) in
hangers under different vehicle speeds and road surface roughnesses are analysed. The characteristics and
differences in impact effect on the hangers with different lengths ( positions) under vehicle load are
compared. The weighted analysis and the comprehensive evaluation are conducted to research the impact
effects of different vehicle speeds on the hangers based on the vehicle speed distribution model. The result
shows that (1) the influence of bridge surface roughness on impact effect of hangers is significant under the
vehicle load; (2) the dynamic internal forces in the shorter hangers induced by moving vehicles are
significantly greater than those in the longer ones, the largest difference of dynamic internal forces among the
hangers could be as high as 28%.
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Fig. 1 Photos of collapsed Nanmen Bridge in Yibin
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Fig. 2 Photos of collapsed Kongquehe Bridge in Korla
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Fig. 3 Photos of collapsed Gongguan Bridge in Wuyishan
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Fig. 4 Elevation view of layout of arch bridge
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Fig. 5 Model of vehicle
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Fig. 6 Road surface roughness
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Fig. 7 Flowchart of iteration of vehicle-bridge coupling
1.5 Bh&0m Rz

B C M AP BETH B S S W R, 4= 4y
ARAE FITEMT 2 1) vho O B B 2 1) A 5 A T gk ok
A, FEHILE N 10 ~60 km/ho i 1155 245 2R
A, e A B, TEE I AR R BUE D B
0.03 s, JEX AR AT IE . ARSI SIS0 %
WA 8 Frzn o AR R AR 00 17 SO AR, A
Ml RN . A RUAR I, LB b il R AR
TSR G IEY) & B, @i s, KRG
AR ThT 5 1] 4R 2l BE A0 4 T 5 R R S D0 (R AR W)

W1,

0.001 -
0.000
-0.001
-0.002
-0.003
-0.004
-0.005
-0.006
5

TS AL /m

6 7 8 9 10 11 12 13
I 1A /s
(a) 1%

0.001
0.000
-0.001
-0.002
-0.003
-0.004 -

115 5 A% /m

-0.005

-0.006
0 3
IR a)/s
(b) i85
B8 MEMBEHRE
Fig. 8 Deflection at bridge mid-span
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Tab.1 Impact coefficient and frequency of deflection
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Fig. 9 Hanger stresses of main span
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Fig. 10 Influence of roughness on hangers’ impact coefficient
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Fig. 11 Stress impact coefficients of hangers
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different lengths
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