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Abstract: To study the rule of vertical earth pressure transfer and diffusion of loess subgrade under vehicle
load, based on the field test of a pipeline project, the vertical earth pressures in the subgrade at different
depths under the conditions of different speeds and different loads are measured. The result indicates that
(1) The vertical additional soil pressure decreases obviously as the depth increases. The attenuation rate is
the fastest from the subgrade surface to the buried depth of 1.2 m, the attenuation rate reaches more than
80% , while the attenuation tends to be gentle below 1.2 m. (2) The vertical earth pressure from the
subgrade surface to the buried depth of 1.2 m caused by vehicle load increases significantly, in the depth
range of 1.2 —2.4 m, the influence of vehicle load on the vertical earth pressure gradually decreases due to
the diffusion and absorption of the vertical earth pressure by the subgrade, however, the influence below

2.4 m is negligible. (3) With the increase of subgrade buried depth, the vertical earth pressure has
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hysteresis effect. The dynamic test curve of the vertical earth pressure from the subgrade surface to the buried
depth of 1.2 m has 3 peaks, while there are 3 peaks below 1. 2 m, and these maximum peaks are caused by
the rear axle of the vehicle. (4) The influence of speed on soil pressure is small when the speed is within
10 =30 km/h. On this basis, through the comparison of test data with Boussinesq method and distribution
angle method in the specification, the applicability of the 2 theoretical calculations under heavy load and
overload conditions is analyzed. It shows that (1) The vertical earth pressure calculated by the distribution
angle method under vehicle load (520 kN) and at the buried depth near 0. 6 m is close to the test value,
while the calculations at other buried depths are conservative. (2) The value calculated by Boussinesq
method is close to the test value or less than the test value. The calculation by Boussinesq method has a
certain risk, and it will pose a serious threat to the underground pipeline designed by the theoretical

calculation structure in the case of overload or overspeed.
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angle method; transmission rule
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Fig. 1 Block diagram of working principle
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Fig. 3 Vertical earth pressure curves of different buried depths
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