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Comparative Analysis of Mechanical Properties of Three Types of
Large Span Corrugated Steel Pipe Culverts

SHEN Binbin
( Fyjian Communications Planning and Design Institute Co. ,Lid. , Fuzhou, Fujian 350000, China)

Abstract; There are fewer systematic studies on the mechanical properties of large-span corrugated steel pipe culverts.
To achieve this goal, this work employs the finite element method to comparatively analyze the mechanical behavior of
three large-span steel culvert structures: circular culverts, arch culverts, and box culverts, under varying working con-
ditions. The analysis focuses on deformation characteristics, vertical earth pressure on the culvert crown, lateral earth
pressure, and the structural safety of the culverts. The results are as follows. Three kinds of structures in the distribu-
tion of force and deformation characteristics are not too different, just in the stress and horizontal deformation of the
most unfavorable point location; culvert top vertical earth pressure are presented in the middle of small, two sides of
the large distribution; with the increase of filling height, culvert top center and culvert side vertical earth pressure are
increased and the trend is the same; culvert side earth pressure distribution has its own characteristics, but the three
wave peak, wave valley culvert side earth pressure distribution is similar. Box culvert equivalent stress is larger at the
beginning, the growth rate is faster, and it is easiest to reach the yield stress, while there is no big gap between arch
culvert and round culvert. In terms of horizontal displacement, the differences among the three structures are minimal.
However, the vertical displacement shows a clear hierarchy; the box culvert exhibits the largest increase, followed by
the circular culvert, and then the arch culvert.

Keywords: large span; steel corrugated pipe culvert; numerical simulation; vertical earth pressure theory
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