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Test and Calculation of Vertical Earth Pressure on Corrugated Pipe
Culvert under High Embankment

YANG Ming —hui' FANG Tian —yun' ZHAO Ming —hua' LUO Jie’
(1. School of Civil Engineering Hunan University Changsha Hunan 410082 China;
2. Hunan Communications Research Institute Changsha Hunan 410015 China)

Abstract: Based on in - situ observation experiment and theoretical study the distribution characteristics and
variation regularity of vertical earth pressure on the corrugated pipe culvert under high embankment are
studied. First the field observation of the vertical soil pressure on corrugated pipe culvert under high
embankment is carried out. The test result shows that the soil arching effect exists above the pipe culvert top
and the errors of the earth pressures calculated by standardized soil column method are large and
conservative while the earth pressure of culvert top plane is not uniformly distributed and there is an obvious
stress concentration region. On this basis the calculation model of vertical earth pressure on the corrugated
pipe culvert under high embankment is established combining with the experimental regularity and Marston
theory considering the stress concentrate phenomenon caused by soil arching effect. Then theoretical
solving is conducted and the calculation method of vertical earth pressure on the corrugated pipe culvert under
high embankment is proposed. Finally based on the model parametric analyses are performed for the main
factors which affect the earth pressure on the culvert such as soil density angle of internal friction and pipe
diameter. The result shows that soil density has great influence on the culvert’s vertical earth pressure value
while angle of internal friction and cohesion are influenced little.
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