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Study on Optimal Layout of Strain Sensors for
Continuous Rigid Frame Bridges Based on Full-Life Cycle

YANG Ya-xun, CHAI Wen-hao, YANG Fu-li, YU Hai-bo

School of Highway , Chang’an University , Xi’an 710064 , China

Abstract: Aiming at the problems of the independent arrangement of strain sensors of continuous rigid
frame bridges in the construction and operation stages, we used shell elements instead of traditional beam
elements to establish a finite element model of continuous rigid frame bridges. We improved the traditional
genetic algorithm, using matching fitness and the key section method, and proposed a sensor optimization
method for continuous rigid frame bridges with a full life cycle. Taking a four-span continuous rigid-frame
bridge as an example of the optimal layout, the strain sensor optimization method proposed in this paper
was used to optimize the layout of the strain sensors of the bridge, and the strain modal criterion was used
as the evaluation criterion to compare it with other traditional methods. The results showed that the meth-
od described in this paper was superior to other methods and could be used as a strain sensor layout method
for continuous rigid frame bridges in full life cycle.

Key words: full-life cycle; matching fitness; strain modal guarantee criterion; genetic algorithm; key sec-

tionmethod
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