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Effects of active earth pressure on supporting piles under vehicle loads
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Abstract: Through field loading tests on vehicle, the acceleration under loading conditions and soil pressure behind piles is
determined, an equation for the vibration acceleration changes over time is obtained, and the vibration characteristics of the
vehicle are analyzed. Based upon the limit equilibrium method, a method is proposed for calculating the dynamic earth pressure
on piles under vehicle loading. The effects of a wide range of parameters like vibration acceleration coefficient, wall friction angle,
soil friction angle, and the weight of the soil on the active earth pressure are studied. The results show that the peak acceleration and
the amplitude of dynamic soil pressure increase with increasing vehicle speed. When the speed is the same, the dynamic soil
pressure is attenuated very fast with the spacing between the loading vehicle and the pile, which is changed in a sinusoidal fashion.
Through validation, it is indicated that the measured earth pressure accords with the theoretical analysis. Therefore, the proposed

method may provide a basis for the calculation of active earth pressure on supporting piles under vehicle load.
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Table 1 Soil parameters

12 R PR kR Lo s MR WEEA IR kb
YT 2 Fx /m W% 7 /(KN'm ) c/kPa o/(°) E/MPa v
® et 1.1 19.0 24 32 0.25
@ g+ 4.16 17.5 18.7 21 28 24 0.3
® ot 5.52 17.7 18.6 22 23 21 0.31
@ AR 2.43 16.8 19.0 17 30 36 0.26
® g+ 16.97 21.6 19.6 21 18 34 0.28
T2 MBEWEAERRINBERMERMAR
Table 2 List of technical indices and axial loads of vehicle
. “hiH/m PH/m /KN .
Y5 ZER : : : : : : MUE/KN
7 1, 2%k 2, 3% 1 % 2, 3% 1 % 2, 34
“ s 3.80 1.35 2.00 1.90 87.0 347.5 434.5
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Table 3 Peak accelerations at different speeds and vehicle-pile distances (cm/s?)
#1 #2 #3
&) #F/m
10 km/h 20 km/h 30 km/h 10 km/h 20 km/h 30 km/h 10 km/h 20 km/h 30 km/h
1.5 2.48 2.68 2.89 2.44 2.62 2.84 2.31 2.58 2.78
2.0 2.37 2.61 2.72 2.26 2.50 2.69 2.13 2.44 2.56
2.5 2.26 2.48 2.59 2.07 2.36 2.34 1.92 2.28 2.46
3.0 2.17 2.32 2.48 1.92 2.08 2.35 1.85 1.93 2.38
4.0 2.04 2.11 2.31 1.78 1.97 2.21 1.72 1.88 2.10
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Fig. 5 Original values of earth pressure on piles
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Table 4 Comparison among various calculated results
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