% 44 B 38 T RE5 xR ¥E IR FROP RO Vol. 44 No. 3
2022 % 6 A Journal of Civil and Environmental Engineering Jun. 2022

[0
"

q

2

i oK & 087 2K 2 g e ol S50 B R B 35 F 5

sRR Tl AR R AR TR TR, FRRp
(1. BEAAMEKT o ERATRFR;b SHIREAEHFTHRESLLRE, % 710055;
2. WL T A RAY A PR E] AL 310051)

B E AR T AMXEERNREN R RNER TSI AT ER R, AL EZ OB ERHAY
FLA TR EAMIZIEE S 1:80 094 ROXISHEA AT RRREN B RGBT &30 h ok H a0 m AR
K, KIEER AW RE R P R 5| A6k E 2w KRR BT R A7 AL s & RN E %)
FAAR T R RN S AN ES A LF ok H2w A 2 5B 2 RAHRT R P.RKP R
#zh k& R (DIF) A3 A K 2 (DAP) ¥ K L350 h b H 2 p fo ok FA4F A BRI E 55 8%
B TOUTF 69 M k35 h 3 Ave REERb R AT Sk ) 2 4500 B, ke %A RARK, ABAT
TRAEBRAERN T AP ER DR H, EAATREERBREFRG MY TR ELERE X,
PEZ AN RERA,

KB AR EER B RBERRE AR S PR R A

RE S5 ES U446, 1 R ERE: A XERS:2096-6717(2022)03-0001-09

Model testing research of impact effect on self-anchored suspension
bridge subjected to hangers fracture
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Abstract: In order to examine the dynamic impact effect of the self-anchored suspension bridge subjected to
hangers fracture, model test for suspension hangers fracture was carried out. A 1: 80 test model was
developed based on the stiffness similarity theory. The test results indicate: the dynamic impact effects of
hangers fracture in different regions are dissimilar. The tensile forces of the adjacent hangers on the same-
side and same-span are dynamically redistributed after hangers fracture. Compared with shorter hanger that
is adjacent to the broken suspension hanger, the Dynamic Impact Factor ( DIF) and the Dynamic
Amplification Factor(DAF) of the longer one is greater. The dynamic impact effect is obvious and dynamic

impact sensitivity is higher. The peak values of dynamic tension forces of the hangers would be more than
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twice of the original values generally, and the safety reserve is obviously reduced. The dynamic impact

effects of hangers fracture is significant, and it will lead to continuous hangers fracture easily on occurrence

of corrosion or other defects of the adjacent hangers and affects the safety of bridges seriously.

Keywords: self-anchored suspension bridge; scale model test; hanger fracture; dynamic impact effect;

bridge safety
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Fig. 1 Elevation drawing of the self-anchored suspension bridge (unit: mm)
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Fig.2 Test model of self-anchored suspension bridge
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Fig. 3 Response time history of remainder after

hanger L6* fracture
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Fig. 4 Stress increment of remainder after

single hanger fracture
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adjacent hangers fracture
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Table 1 Damage case of hanger fracture test
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Table 2 The value of test measure and theoretical analysis of

hangers force under bridge-finished state
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Fig. 7 The value of test measure and theoretical analysis of

hangers force in quasi-static impact test
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Fig. 8 The increment of hangers force in dynamic impact test
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Table 3 Dynamic responses of the adjacent hangers in

different damage cases
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Table 4 Measured values of girder deflections

in different damage cases mm

T80 A B C D E

2-1 —0.012 —0.024 —0.031 —0.019 —0. 008
2-2 0.001  —0.007 —0.016 —0.011 0. 003
2-3 —0.014 —0.030 —0.043 —0.007 —0.016
2-4 —0.007 —0.028 —0.042 —0.029 —0.014
2-5 —0.032 —0.073 —0. 104 —0.073 —0. 019
2-6 —0.019 —0. 061 —0.076 —0. 054 —0.013
2-7 —0. 024 —0. 085 —0.110 —0.082 —0.016
2-8 —0.021 —0.091 —0.116  —0.086 —0.018
2-9 —0.022 —0.057 —0.082 —0.054 —0.012
2-10 —0.032 —0.094 —0.117 —0.083 —0.020
2-11  —0.023 —0.091 —0.116  —0.087 —0. 017
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