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Fig. 1  On site of high filling culvert in trench terrain

k1 BEHNENFEEK

Tab.1 Physical and mechanical parameters of {filling

B ST A5 WS ) r R A 2 BT R

k2 HKERNIRNEHT

Tab. 2 Numerical simulation conditions and numbers
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Fig. 3 Cloud chart of vertical settlement of filling above culvert
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Fig. 2 Modeling and meshing effect
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Numerical simulation and calculation method study of vertical earth pressure
of high filling culverts in trench terrain

CHENG Zhenwei”'*, LI Youyun’, LI Song', ZHANG Bingwen', CAO Shijiang'
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Abstract: Affected by many factors such as topography, physical and mechanical parameters of filling
materials and structural size, the calculation of earth pressure for high filling culverts in trench terrain
is complex, and the related theoretical research is not mature. Based on a high filling culvert project,
the simulation is conducted and the results indicate that the direction of principal stress of soil changes
because of slopes on both sides of culvert hampering the settlement of filling under certain conditions,
which results in arching effect. Based on the modeling study, the calculation formulas of the lateral
pressure coefficient and the vertical earth pressure of high filling culverts in the trench terrain when
cohesive filling in ditch produces the arching effect are deduced by using the conception of the minor
principal stress arch. The comparison of various results shows that the calculated results are close to
the field measurement and numerical simulation results, the vertical earth pressure of culvert increases
nonlinearly with the increment of filling depth when upper filling of culvert in the trench terrain

produces the arching effect, and the growth rate gradually decreases.

Key words: trench terrain; high filling; earth pressure of culverts; arching effect; numerical simulation;

theoretical formula





