HaE H1 X @ B = 5 I # Vol.41 No.l
20254F 2 A JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Feb. 2025

DOI:10.16544/j.cnki.cn43-1494/u.20250105001 NEHRS :1674-599X(2025)01-0020-10
S| A, B, RS AR R S P EIR M RS AR LR (1], 3@ B TR, 2025,41(1) :20-29.
Citation: LIN Zhiwei, YANG Tao, YU Geji. Causes of bridge collapse and approaches to improve anti-collapse performance: a review[J]. Journal

of Transport Science and Engineering, 2025, 41(1): 20-29.

R EISER E S A e T B R ik

WEAR, MiF 2, BARL!
(1.5 BRY L REFAIEFR,H T 530004;2.)7 KT TEGRSGEHNEAHAFTHRELEZRET, B
BT 530004;3.) BAF KALBHELEMHEHAEMAEGELARERELELT,H 4T 530004)

BB REIR S R R S T E R TRI R o RERRRARZ ST S B0 BRI 0 32
BRI, IG5E W B KA AR I i RS R BB R B R A A T X, B0, AT E N AN R 5 85
L), X R A R AT T RSS2, AT R IR T B it T T A RS B AR A 4 5 R Y SR ] g
T U AR, AR o MR O MR AE 2 R AR A AR T E ™ T A A e Ao RS N B AE R i
WAUT B A AL B IR T A 2 IR TY T AR L0 XU i B 45 642 . B b PSS R IR 5 | (R W S 480 38 22 40 T 60, A [m]
SRR AE BT 2 B0 T R 19 32 S RRAE - 0 () 050058 5 5 8 PR oy 2 sl A T PR 58 25 PR 385 e 1) 45 40 S s 4 A
ST G s HE ) () 3500308 5 5 4 R B 4 L HL P A R e R A R A OC s B R A2 R T ik R 5 1407 45 P 2R S
L3/ N B V1 ATA= s I i ARG (87 7 51 U B2 B | a0 N 7 S T e S R L T DV s w0 o 2 N A N 2N
WA 5 1 O R R T sl R B . R B A R B REOR (R ST TR A A0 T A TR A RN AR A B R
Tt , AR5 B BLE R G SR PR A AR R E RO S PiVE R ARG S, WIS NER B TR e R {5 5
T8 I b GRS A B R T HR AL

SRR R B 5 (R R BIRAT N s BRI IR s USRI ; 2558

RE S ES U447 LERFRRG : A
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Abstract: Bridge collapses occasionally happen and lead to serious casualties and property losses. As
there are amounts of bridges in China, it is of great significance to analyze the primary causes of bridge
collapse and explore the technical approaches to prevent collapse based on research progress in disaster
prevention technology of bridges. The causes of bridge collapse were summarized and categorized
according to both Chinese and international cases. The analysis indicates that issues like design flaws,
irrational construction processes, and inadequate in-service maintenance may result in the bridge
collapse, while such emergencies as ship impact, explosion, fire, earthquake, or natural disasters also

seriously threaten the safety of bridges. The risk prevention and control approaches to bridge collapse
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were then discussed from the perspectives of damages to both the superstructure and the substructure.
From the collapse cases involving damage to the superstructure, it is found that different types of
bridges exhibit unique stress characteristics before collapse. Specifically, the collapse of girder bridges
is often linked to the accumulation of localized structural damage due to overloading or environmental
erosion; the collapse of arch bridges is typically associated with localized damage and the stability of
the arch ring; suspension bridges are significantly affected by corrosion of the main cables and fatigue
damage; fractures in tension cables or damage to the anchorage zones in cable-stayed bridges can lead
to collapse. Additionally, damage to the substructure caused by foundation settlement, scour, or
impact can easily give rise to either localized or total collapse of the bridge. Finally, based on the
progress in bridge disaster prevention technologies, several technical measures were summarized for
improving the anti-collapse performance of bridges, including damping systems, self-resetting
swinging abutments, and limiting and anti-falling girder systems. These findings contribute to a
comprehensive understanding of bridge collapse behavior and provide valuable insights for the design
of anti-collapse bridge structures.

Key words: bridge collapse; collapse cause; collapse behavior; collapse damage; anti-collapse
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Fig. 1 Collapse of the Kutai-Kartanegara Bridge'?’
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Fig.2 Collapse of the Chirajara Bridge'**’
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Fig.3 Collapse of the Nanfang'ao Sea-Crossing Bridge

[19]

B3 FH R TR B o AR e
Fig. 4 Collapse of ramp bridge at south exit of Heyuan City

4

on Yuegan Expressway'>"’

REEH

P AR o 45 2% A R AR T S R Y A Y
B4 o M BRI S AR S W TR AR 2k Ay 2 ) DG BRE A5 A, —
L 3 A A A A R o A S S A A T e R AR B
PR IR , F 105 SO0 2 3 2k AR e ) 8 B
2024 4, — AR REFE MR T T AR A I 0 VD R R Y
B, ORI AT 51 R M 55 8 B B
TOAZFFRR Y, A 5 pirs s [[l4E 8 T 1977 4F
(1) 3 [ Francis Scott Key K 8 7E 1 32 Wi A4 o
S MRS N, B2 AVR K, IF I i TN B
I (11 3 WY AN 0 N 17 £ i rp N s = e 1
77 A g U A 2P R OCHEERA AR I SR R AR B
it R AR ZE R 3K, 1980 4F , 78 32 [ & HLiA
P BE G 8 S B A RS A TER
(il 7, S B0 T 24155 55 5 2001 4 7R SR
15 5 B B M BP0 DURE 52 5 RO i o o, H s e
Hi A 0 AT AE e 45 5 i o T R S SO L R B, AT
SIEMRIIEE S, Lk — R MR E G S
BB PO T X R B R S T B
R B

1.3

A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home



%14

WA, AR RER AR 5 BRI R R 4

5 S I RAREIR FE R
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Fig. 6 Collapse of Francis Scott Key Bridge
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