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Abstract

For the state assessment of a certain continuous rigid-frame bridge, combined with the time-vary-
ing reliability research method, factors such as the time-varying effect of concrete strength and the
time-varying effect of prestressed tendon strength are considered to establish its time-varying relia-
bility model. Simulation analysis is conducted through finite-element software. Uncertainty analysis
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methods are used to sample the relevant statistical parameters of the bridge, and calculations are
made for its continuous rigid-frame section to calculate the bridge failure probability considering
time-varying factors and to study the impact of time-varying effects on the bridge failure probability.
The relationship between the service time within the design service life and the reliability index is
obtained to evaluate the bridge state. Research shows that when evaluating the state of existing
bridges based on the reliability method, the slopes of the failure probability curves calculated by
considering the time-varying effects of concrete strength and prestressed tendon strength are both
greater than those of the curves without considering the time-varying effects, and the results of
bridge state prediction are more reliable.
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Figure 1. Cross section of midspan for main bridge
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Figure 3. Cumulative failure probability considering the time-
varying effect of concrete strength

B 3. ZRRRTEENTNN TR RRKR

DOI: 10.12677/hjce.2025.141017 136 T AT


https://doi.org/10.12677/hjce.2025.141017

v

= = BIETNL) BRI AR RN .
—— DB TETIUN 7 s 55 I 2R R4 y

Rt R AP

0 20 40 60 80 100

HRARIN 1] (4D

Figure 4. Cumulative failure probability considering the time-
varying effect of prestressed reinforcement strength
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Figure 5. Reliability index of main beam

5. ERAEEER

DOI: 10.12677/hjce.2025.141017 137 T AT


https://doi.org/10.12677/hjce.2025.141017

Eat 5

4. g

AICHESL T Midas B8, WEEEE T SEUABIURS G, W SEHraE TR VR, A BT &g

5k,

1) JEF AR IS R, 25 RR R e 0 R I AR RN A TN 7 7 9 B I AR RONE, 1B 1 BRI B AT

SERLARbR, M T HAA A

2) 25 RS Tt 1% 568 R IS A I R TN 3 13 56 P N A8 5 I I (R AR R i 24 A 4 K AN R I AR RN

OB 2, T 28 P SRR SRS VP 35, VA S 7 AR B 4 T S A
S5

(6]
(7]

(8]
(]
[10]

(1]

[12]

[13]

TEW, R, sk ERNATRE L T A8 R 0 S T SRR U [0]. BSR4, 2018, 48(S1): 611-
616.

XM, S48, FHAE, & B TWNHES JC 456 1K AT S E T [0]. MR, 2022, 52(4): 32-38.
AN, BERF, R, S ST SR RS RS R A TS T VERT AL )], AR IE RS, 2017, 34(4):
87-92.

Bian, X., Chen, X., Yang, H. and You, C. (2019) Improved Nonprobabilistic Global Optimal Solution Method and Its
Application in Bridge Reliability Assessment. Advances in Civil Engineering, 8, Article ID: 8290317.
https://doi.org/10.1155/2019/8290317

Lu, N, Liu, Y., Noori, M. and Xiao, X. (2020) System Reliability Assessment of Cable-Supported Bridges under Sto-
chastic Traffic Loads Based on Deep Belief Networks. Applied Sciences, 10, Article 8049.
https://doi.org/10.3390/app10228049

TR, BB e TR TR EERM RS BArdid sk i), TS, 2020, 34(4): 767-769.
e N R E 3. GB/T 50283-1999 A g T AR L5 W] 5 B BT 48— hrdE[S]. dbaT: e N LA E ZE 15,
1999.

sk, X4, TRE AR BRI RL ). KD E TR 4R (H AR HAR), 2004, 1(1): 27-33.
B, kG, FPOR. NS T BRI A T[], BB T K, 2002, 29(8): 8-10.

SR, BIRTR, SREAT. BRI SRR T S T TR VR - R AR T SRR A (0], KUDE TR
SE(EARELERR), 2010, 7(2): 33-42.

@A, LK, F&. A RSECNHE TSRS A EE ] PR KA R (A R EER), 2014,
45(2): 542-549.

TREAT, IO, XA, TREE I A G A A N AR AR R TS TR KD EE TR R (A R R,
2006, 3(3): 54-60.

RIS, daF. He T R TE IR B E S N M KA TE T [J]. A TR 2A4R, 2011, 44(8): 102-106.

DOI: 10.12677/hjce.2025.141017 138 T AT


https://doi.org/10.12677/hjce.2025.141017
https://doi.org/10.1155/2019/8290317
https://doi.org/10.3390/app10228049

	基于时变可靠度理论的桥梁状态评估
	摘  要
	关键词
	Condition Assessment of Bridge Based on Time-Varying Reliability Theory
	Abstract
	Keywords
	1. 引言
	2. 模型建立
	2.1. 传统可靠度评估方法
	2.2. 混凝土强度的时变模型
	2.3. 预应力损失的时变模型
	2.4. 预应力筋截面面积退化时变模型
	2.5. 结构时变抗力模型
	2.5.1. 结构几何参数不确定
	2.5.2. 计算模式不确定性
	2.5.3. 抗力时变模型

	2.6. 结构可靠度

	3. 工程算例
	3.1. 算例参数
	3.2. 可靠度时变模型
	3.3. 结果分析

	4. 结论
	参考文献

