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ANALYSIS OF SOIL COMPRESSION INDUCED BY PORE WATER
PRESSURE DROP IN SOFT SOIL FOUNDATION
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Abstract: The compression modes of soil under pore water pressure drop are analyzed based on the basic
principles of soil mechanics, and the layered settlements are investigated contrastively between theoretical
calculation and field measurement in soft foundation improved with vacuum preloading. The unit compressions
are analyzed quantitatively at different depths of soil and the following conclusions are drawn: (1) according to the
analysis of the principle of effective stress, the soil pressure and the water pressure are calculated individually to
arbitrary soil element, where the vertical total stress keeps constant and lateral total stress is reduced with the pore
water pressure drop; (2) pore water pressure drop induces soil element isotropic compression in the range lower
than local atmospheric pressure, and pore water pressure drop induces one-dimensional compression of soil
element in the range greater than local atmospheric pressure; (3) the case study shows that calculated ground
settlement by incomplete consolidation soil is consistent with the field measured settlement approximately in
vacuum preloading project of Nansha Port, and the settlement induced by secondary consolidation of gravity is an
important proportion of total ground settlement during the period of vacuum preloading; (4) the prefabricated
vertical drains are installed deeper, and the improvement depth of vacuum preloading is greater, however, the
effect of soil compression is smaller with depth increase in vacuum preloading project. The design of prefabricated
vertical drains should consider the optimal improved depth when soft foundation is improved with the technique of
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pore water pressure drop.
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Fig.1 Analysis of forces acting on soil elements
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Fig.2 Schematic diagram for analysis of soil compression
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Table 1 Results of soil compression tests

IR W LB 4R

T2 m /g~ em ™) . ¥ C, p/kPa
ST 7.0~75 1.61 1.72 0.55 25
e 9.0~9.5 157 2.09 0.62 30
e 10.0~10.5 171 1.57 0.51 30
K 12.0~125 1.97 0.71 0.13 150
WRF T 145~150 1.82 1.02 0.36 80
WML 17.0~175 1.85 1.01 0.36 110
Wt 185~19.0 1.85 1.01 0.43 150
itk L 19.5~20.0 1.94 0.85 0.32 150
Rt t 22.0~225 1.95 0.75 0.16 170
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Fig.5 Pore water pressure values vs. time at different depths
of foundation
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Fig.6  Soil layer compressions vs. time of vacuum preloading
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Table 2 Compression values of calculated results vs.
measured results

o JR R JegitE RRALBUKE  IRIEW RS R
Im SN fE/m I FEARAE/KPa TS /m Ft/m

6.0~8.0 0.357 35.0 0.060 0.207
8.0~10.0 0.129 40.2 0.057 0.203
10.0~12.0 0.133 59.0 0.044 0.099
12.0~14.0 0.066 705 0.036 0.046
14.0~16.0 0.073 738 0.047 0.095
16.0~20.0 0.065 70.7 0.085 0.105
20.0~24.0 0.048 61.3 0.034 0.047
ik 0.871 0.363 0.802
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