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Experimental study on dynamic response of calcareous
sand subgrade under vehicle load

WANG Xin-zhi', CHEN Min"*? ~WEI Hou-zhen', MENG Qing-shan', YU Ke-fu’
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei, 430071, China;
2. College of Civil Engineering and Architecture, Guangxi University, Nanning, Guangxi 530004, China;
3. College of Ocean, Guangxi University, Nanning, Guangxi 530004, China)

Abstract: Due to irregular shape, calcareous soil particles are prone to produce interlock, which results in different earth pressure
transmission from ordinary cohesive soil. To study the distribution and response of calcareous soil pressure in road foundation and on
the retaining wall under different loading conditions, the soil pressure under the vehicle dynamic load was monitored at a coral reef
site. The study is focused on the transfer and distribution of earth pressure in calcareous soil under the weight of fill and the moving
load of the vehicle and the vibration compaction load of the roller. The results show that the lateral pressure coefficient is 0.2-0.3 and
the average value is 0.25. The observed earth pressure on the roadbed is much higher than that calculated according to the theoretical
formula. At the depth of 3.28 meter in the roadbed after rolling, the additional load of heavy vehicles is small. The increment of the
additional soil pressure in the foundation at the depth of 2.73 meter is extremely small. However, when the 22-ton vibratory roller is
vibrated and rolled, the additional stress increment of the foundation at a depth of 2.73 meter is extremely small. Hence, it is difficult
to increase the compactness of the soil at this depth. Just the shallow soil can be effectively compacted.
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Table 4 Basic working parameters of road roller
/ (kN/m)
XS223]
0.5 1.0m
4
Flamant 1
_ 22°P
n(x’ +2°)
_ 2x*zP
n(x* +2z°) 2 02 03
— 0.25
o, P
kN/m X
3
m
14
1-3
0 z=033m 5
262.8 kPa 265 kPa 4
338.8 kPa 373 kPa
5 22t
22t
6
5
5
kPa
Table 5 Comparison between measured additional stress
and theoretical value under roller machine compacting
action (unit: kPa)
22 t
1-1 32 10.93 -1.0 2.74 05 m
1-2 13.0 30.12 1.2 13.70
1-3 338.8 373.00 265.0 262.80
2-1 -3.0 2.74 4.0 5.87
2-2 27.0 49.68 12.0 38.24
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