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Influence of Section Selection on Mechanical Performance of Corrugated Steel Box Culvert

ZHANG Shun'?, LIU Baodong'", GAO Meng*, WU Fei', WANG Zhihong’

('1.School of Civil Engineering, Beijing Jiaotong University , Beijing 100044, China; 2.Shandong Provincial Communications Planning and

Design Institute Group Co., Ltd., Jinan, Shandong 250031, China; 3. Hengshui Yitong Pipe Industry Co., Ltd., Hengshui, Hebei 053000, China)

Abstract: Corrugated steel box culverts exhibit a higher section utilization rate compared with circular,
arched, and pipe-arch corrugated steel structures, making them more suitable for for scenarios with restricted
embankment height. While numerous studies focus on strengthening strategies for corrugated steel box
culverts, research on selecting cross-sectional forms is scarce. This study utilized the finite element analysis
software Abaqus to develop finite element models of corrugated steel box culverts with sidewall inclination
angles of 0°, 5°, 10°, 15° and 20° respectively. The impact of these inclination angles on the structural stress
and deformation outcomes was analyzed. The results indicate that increasing the sidewall inclination angles can
effectively reduce vertical deformation and maximum stress within the structure. Selecting sidewalls with
inclination angles ranging between 5° and 10° is recommended to optimize the high section utilization rate of
corrugated steel box culverts.
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Figure 1 Finite element model of test bridge and culverts
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Figure 2 Comparison between the measured vertical

displacement and that of finite element model
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Figure 3 Dimensions of the sections(unit:mm)
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Figure 4 Finite Element Calculation Model
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Table 1 Material parameters in finite element models
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Figure 5 Schematic diagram of applied load
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Figure 6 Measuring point locations(unit:mm)
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Figure 7 Crests and valleys of corrugated steel
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Figure 8 Displacement of different section forms

under symmetric loads
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Figure 9 Displacement of different section forms

under eccentric loads
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Figure 10 Internal force of different section forms

under symmetric loads
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different section forms
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Figure 13 Crest and valley stress of different section

forms under symmetric loads
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Figure 14 Crest and valley stress of different section

forms under eccentric loads
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