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Vertical earth pressure on culverts under high embankments

ZHENG Jun-jie, ZHAO Jian-bin, CHEN Bao-guo

( Institute of Geotechnical and Underground Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: Based on the project of the culverts under high embankments in the expressway from Shiyan to Manchuanguan, the
distribution characteristics and variation laws of the vertical earth pressure on culverts are studied by theoretical anlysis,
numerical simulation, as well as field tests. The formula for the vertical earth pressure proposed by GU An-quan is modified to
get the values which are closer to those measured in the field tests. The results show that there is earth pressure concentration on

the top of culverts under high embankments, and that the concentration coefficient increases with the height of the fill, but it

approaches the limit value at a certain height of fill, then decreases slightly.
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Fig. 1 Comparison of deformation between fills on culvert and
ground beneath strip footing
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Fig. 2 Schematic diagram of calculation
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Fig. 3 Layout of soil pressure cells
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Fig. 4 Relationship between vertical earth pressures on top of
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culvert and height of fills
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Fig. 5 Relationship between concentration coefficients of vertical

earth pressure on top of culvert and height of fills
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Table 1 Calculation parameters

A E/MPa u  ykgem’) c/kPa ¢/°)
s A - 30 0.27 2000 0 20
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Fig. 8 Concentration coefficient of vertical earth pressure on top of

culvert
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Fig. 9 Relationship between concentration coefficient of vertical

earth pressure on top of culvert and height of fills
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loads on concrete box culverts under high embankments[J].
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