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Experimental study on long term mechanical performance
of buried round-pipe corrugated steel culverts

LIU Baodong',XU Weibo',XU Daohan®,LIU Pengfei' ,TIAN Zihan'
(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;

2.Shandong Provincial Communication Planning and Design Institute,Jinan 250031 ,China)

Abstract: Based on a multi-span circular cross section of corrugated steel culverts in Shandong., it
is found that temperature and foundation settlement have great influence on the long-term me-
chanical performance of corrugated steel culverts after long-term monitoring and analysis of its
earth pressure and stress. To analyze the long-term development rule of stress and earth pressure
of corrugated steel culverts after the completion of backfilling construction, the influence of tem-
perature and foundation settlement is studied through finite element models, according to which
the modified measured data. The results show that earth pressure is influenced by soil settlement
after the completion of backfilling, which is generally beneficial to the soil-structure interaction.
And temperature has great influence on the long-term test data of fiber grating sensor. The stress
of the measuring points increases slowly after eliminating the influence of temperature, and after

a certain time, it appears a decreasing trend. The changing tendency of stress is the same as that
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of earth pressure, indicating that the long-term mechanical performance of buried corrugated

steel culverts is becoming more and more favorable. The foundation settlement has influence on

the pipe stress. With the gradual increase in sedimentation value, the stress on the springline of

the culvert is gradually compressed, and the horizontal earth pressure is also increasing. Howev-

er, the stress on the crown of the culvert gradually pulled, and the vertical earth pressure is grad-

ually decreasing, indicating that the corrugated steel culverts adapt well to foundation settlement.

Keywords: bridge engineering; buried corrugated steel culverts; finite element analysis; tempera-

ture; foundation settlement; mechanical performance
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Fig.7 Finite element values of earth pressure
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Fig.13  Earth pressure values effected
by foundation settlement
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Fig.14 Corrected earth pressure

values of survey area 1
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Fig.16  Stress values effected by foundation settlement
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Fig.18 Comparison between stress
and earth pressure of points in survey area 1
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