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Abstract: The principle of earth pressure and arch action variation with the height of fills and the boundary
conditions are studied by model test. The results show that the earth pressures on the top of culvert increase
nonlinearly and the arch action occurs as the fills on the culvert is up to a certain height. Because the fills on the
culvert are different from the rock, the arch action above the high fill culvert has the characteristics of unstability
and the earth pressure can partly transfer to the top of culvert. Based on the principle of earth pressure increase and
the characteristics of arch action, a new theory, nonlinear earth pressure theory for the culverts under high fills,
is presented. It is demonstrated by an example that compared with the other earth pressure theories, the nonlinear
earth pressure theory is a more reasonable earth pressure calculation method for the culverts under high fills.
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Fig.1 Simulation topography with different boundary conditions and arrangement of earth pressure measuring place(unit: cm)
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Table 1  Test results of earth pressure on the top of culverts

I MS1 MS10 MSs1 i LI )
FECM TR Sk WG EIE SikPa TR SikPa WG4 HIE SikPa TR SikPa WA EIE SikPa (M) kPR
0 0.000 0.000 0.000 0.000 0.000 0.000 0.0
30 3.833 4.045 4.251 9.292 4.218 6.292 4.2
50 5.987 5.618 6.211 9.438 5.999 8.371 7.0
80 7.357 7.306 7.693 11.392 8.157 10.304 11.2
130 10.965 9.325 10.717 11.674 9.642 11.519 18.2
180 11.898 11.393 11.754 15.702 11.128 14.841 25.2
230 12.494 12.394 13.174 19.375 12.773 17.358 32.2
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