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Research on reliability-based optimization of buckle cable tension of
steel truss arch bridge at construction stages
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Abstract: During the construction process of steel truss arch bridges, it is difficult to calculate the forc-
es of the buckle cable for consideration of both uncertainties and control criteria. In order to solve these
problems, a reliability-based buckle cable force optimization method based on multi-objective optimi-
zation method is proposed. This method uses support vector regression model as the agent model to fit
the relationship between random variables and each target variable, combining with First Order Second
Moment method to solve the reliability. Multi-objective particle swarm algorithm based on adaptive
grid method is used to optimize the target variables. Compared with the single objective optimization
method, this method considers more comprehensive factors. The Pareto optimal solution can be further
screened by decision makers based on experience. A plane truss structure is taken as an example to ver-
ify the effectiveness of the method. Several reliability calculation methods are compared in terms of ad-
vantages and disadvantages. This method is applied to a steel trussed arch bridge with a span of 70 m+
240 m+70 m. Both the alignment and stress is optimized, and the reliability of buckle cable is within
an acceptable range by optimizing the buckle cable forces.
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8 2189 1857 2110  23.04  137.59
9 2368 2231 2 699 26.70 135.75
10 2173 1 883 2102 23.07 137.57
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Fig. 7 Comparison of bridge line before and after optimization

MRS AT LIE H, TLAbfG = ARFNR M n] 5L 3
KF2.5, Ho#HNRWEEEH 1. 4773 in% 2. 616,
AIAE RS/ NI TR R BER R 0. 41%. PRALIE Y
RAMERIE 1% VAN, X FI0Z X B0 i 2544 7T 2L
TR TR ER, RE T TR 4. AR IE
ZOHRZH 29,3 em [EKE 21. 3 em, i AKHLEAL
R F1H 140. 6 MPa /N2 138. 7 MPa, 1813 301R W)
K IR DA AT IR A AR W R K, B
THRR R OEAL, 5] B 4R B O N 7 AR X T D T 28
WEA DN, A 1 AL R S5 ¥4 52 11k RE I R#AIG

*8  ATHRIRLALETE XS

Table 8  Comparison of indicators before and after optimization

AL SEBE bR wh RIBR
#H0R  2#41%  3#NR  MPa %/em

PefkRT  2.368 1.477  3.21 140. 6 29.3
ffbs 2.857  2.616 4.628 138.7 21.3
:I: >
4 zm l/t\,
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