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Study on the Influence of Soil Parameters on the Stress
Characteristics of High Fill Highway Arch Culvert

ZHU Jianming

( China Railway 11th Bureau Group Second Engineering Co. , Lid. , Shiyan, Hubei 442000, China)

Abstract ; In order to study the stress characteristics of high fill highway arch culverts under different soil
parameter conditions, based on the Pinglian Expressway project, numerical simulation calculations were
carried out to analyze the influence of different foundation soil and filling soil modulus on the distribution
of soil pressure around the arch culvert and the distribution law of circumferential stress of the arch
culvert. The research results show that as the modulus of the foundation soil increases, the soil pressure
on the top and sides of the arch culvert gradually decreases, and the reaction force on the arch culvert
base gradually increases. The increase in the modulus of the foundation soil is beneficial for the stability
of the arch culvert structure. As the modulus of the filling soil increases, the soil pressure on the top and
sides of the arch culvert, the reaction force on the arch culvert, and the soil pressure on the sides of the
arch culvert gradually decrease. The increase in the modulus of the filling soil can reduce the stress on
the arch culvert structure. The modulus of the filling soil has no significant effect on the stress of the arch
ring. During the construction of arch culverts, it is recommended to use rock and soil with high modulus
for the foundation soil and filling soil.
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Fig.1 Finite element model (unit; cm)
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Table 1 Physical and mechanical parameters of materials
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Fig.2 The distribution cloud map of soil pressure around
the archculvert under different foundation

soil modulus (unit; MPa)
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Fig.3 The variation curves of soil pressure around
the arch culvert under different

foundation soil modulus
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Fig.4 The variation curves of soil pressure around

the arch culvert under different

filling soil modulus
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