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Abstract

The load reduction culvert reduces the soil pressure at the top of the culvert by changing the trans-
fer path of the culvert-soil system to achieve the effect of load reduction, but the influence of the
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stiffness of the foundation on the force characteristics of the load reduction culvert at different loca-
tions is unknown. In this paper, the load transfer law of the new load reduction culvert under flexi-
ble foundation and rigid foundation is studied by model test method, and the influence of the stiff-
ness of the foundation on the force characteristics of the load reduction culvert is obtained. The test
results show that the difference between the soil pressure at the top of the culvert and the horizontal
soil pressure at the side of the culvert under the rigid foundation and the flexible foundation is
small, while the difference between the soil pressure at the bottom of the culvert is large. The stiff-
ness of foundation has relatively little influence on the earth pressure at the top and the horizontal
earth pressure at the side of the culvert, but it is not completely irrelevant. The stiffness of founda-
tion has great influence on the subsoil pressure of culvert. The earth pressure in the middle of the
culvert under the rigid foundation is much larger than that of the soft foundation, and the difference
between them increases with the increase of the fill height. The soil pressure at the bottom of the
soft foundation is obviously greater than that at the bottom of the rigid foundation, and the differ-
ence between the two increases first and then decreases with the increase of the filling height.
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Figure 1. Structural diagram of load reduction culvert
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Figure 2. Geometric model size of load reduction culvert (unit: cm)
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Figure 3. Model test of rigid foundation
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Figure 4. Model test of flexible foundation
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Figure 5. Distribution law of earth pressure on culvert top under rigid foundation

and flexible foundation
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Figure 6. Distribution law of earth pressure at culvert bottom under rigid founda-

tion and flexible foundation
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Figure 7. Distribution law of horizontal earth pressure measured by culvert
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Figure 8. Variation law of soil pressure in the middle of culvert
bottom with filling height
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Figure 9. Variation law of earth pressure at the side of culvert bot-
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