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Abstract

Fatigue failure of bridges, as a form of failure that is difficult to detect, can easily cause serious cas-
ualties and property damage when it occurs. The fatigue reliability analysis method, as a scientific
means of preventing fatigue accidents, can effectively provide theoretical guidance for the mainte-
nance and repair of bridges. This article uses a vehicle bridge coupled vibration system to calculate
the stress response of bridge details under vehicle loads, and studies the variation of bridge relia-
bility indicators under the influence of traffic volume growth, road roughness level, and initial road
roughness index.
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Figure 1. Finite element model of bridge
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Figure 2. Numerical model of a 3-axis vehicle
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Table 1. The values and statistical characteristics of material detail constants K, in Eurocode 3
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Figure 3. Probability distribution model fitting results of fatigue stress amplitude and cycle number
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Table 2. Statistical characteristics of variables under uneven road surfaces
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Figure 4. Fatigue reliability indicators for various levels of road surfaces considering the impact of changes in traffic volume
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Table 4. The proportion of deterioration time and service life of road surfaces at all levels
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Figure 5. Fatigue reliability indicators of road surfaces at all levels considering the impact of traffic volume growth

5. FEXBEBEE KM SRBEE S A REET

4. &5ig

1) BT T AR FAAN S O 0 I B8, T8 SR, (ERFTIDRAS 9 A .7
P, BRI B 33 46, 12 46, 150 BTG KR BER IR, (ERFRE
Wi I WU AR Y, RIS RIS E 200 46 N 35 AR A 2 BK IR

2) EFRBTRA B IO T, SUBIIS AT SRR IR AP PO BT, S BCLE T O )4
S S KA TSR (R AN

DOI: 10.12677/hjce.2025.146164 1532 T AT


https://doi.org/10.12677/hjce.2025.146164

Mrigte &5

3) ¥ IR HEFEN 2.24, 1.86. 1.38. 0.734 MIUHE, 7 HTEE HIHT 4615 B2 45 BN AF A2 1l B K54 o
XPM GRS 5T P SEEEARAR AR G . AE R EIR, ABIEEEEKIETR N, 4 M IRI Mrg
55 A SEFEFRPRIAE] 1.65 FTas MBS 08 11.2 45, 13.8 4. 17 4E, 23.1 4. sC@EE MK HEK, 5%
IR SEREFR bR T BRI P bR, L AZ 3@ 1K e B S i e o FIRAS IS K 1 389 a2 K

SE

[11 EFHFL, B5E, TWAT. St R]. @iz TSR, 2024, 24(1): 9-42.

[2] Kwon, K. and Frangopol, D.M. (2010) Bridge Fatigue Reliability Assessment Using Probability Density Functions of
Equivalent Stress Range Based on Field Monitoring Data. International Journal of Fatigue, 32, 1221-1232.
https://doi.org/10.1016/].ijfatigue.2010.01.002

[3] Wirsching, P.H. (1984) Fatigue Reliability for Offshore Structures. Journal of Structural Engineering, 110, 2340-2356.
https://doi.org/10.1061/(asce)0733-9445(1984)110:10(2340)

[4] Paterson, W. (1986) International Roughness Index: Relationship to Other Measures of Roughness and Riding Quality.
65th Annual Meeting of the Transportation Research Board, Washington DC, 13-16 January 1986, 49-59.

DOI: 10.12677/hjce.2025.146164 1533 T AT


https://doi.org/10.12677/hjce.2025.146164
https://doi.org/10.1016/j.ijfatigue.2010.01.002
https://doi.org/10.1061/(asce)0733-9445(1984)110:10(2340)

	车桥耦合振动下的组合梁细节疲劳可靠度研究
	摘  要
	关键词
	Study on Detail Fatigue Reliability of Composite Beams under Vehicle Bridge Coupling Vibration
	Abstract
	Keywords
	1. 引言
	2. 车桥耦合振动分析系统
	2.1. 桥梁有限元模型
	2.2. 车桥耦合振动体系

	3. 桥梁细节疲劳可靠度分析
	3.1. 可靠度分析方法
	3.2. 随机变量的分布特征
	3.3. 考虑路面不平整度以及交通量增长的桥梁细节疲劳可靠度分析
	3.4. 考虑初始路面不平整指数的桥梁细节疲劳可靠度分析

	4. 结论
	参考文献

