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Dynamic response analysis of stratified soft soil foundation
treating with dynamic consolidation

MENG Qing-shan, WANG Ren
(Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The double yield surface elastic-plasticity constitutive model and the loading-unloading criterion are considered in this
paper. The deformation of soil skeleton and the pore water pressure are also analyzed as the coupling variable. The procedure of
single-point and single-time impacting is simulated by using the finite dynamic element program DCFEM which is suited to stratified
soft soil foundation. The results of calculation show that the peak stress, peak pore water pressure and peak deformation are delay
with the increasing of depth and radial distance to center of the hammer bottom. The stress wave transmits in ground according to
erect elliptical spherical surface; and its attenuation is very quick. The consistency between the computation results and the data
measured in-situ is obtained. The effective means simulating in-situ project of soft clay foundation which was treated by dynamic
consolidation and drainage method is provided.
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Fig.1 Mesh division of finite element (unit: m)
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Table 1 The main parameters of calculation
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+ 2 3 o . R¢ K n ag m
E/kPa Equ/kPa p/g-m nl% /) c/kPa
No.1 6200 24 800 2.01 50 20.5 12.5 0.8 150 0.7 0.2 3
No.2 2150 10 750 1.74 60 7.07 10.5 0.9 100 1.0 0.4 3
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Table 2 The main parameters of calculation
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= u n K:/kPa ¢, x10%m’ 5" Cy/m. s KF T KF: T
-6 -6
No.1 0.3 0.1 2.3x10° 45 120 7.78X107 7.83X107 6 1.2
No.2 0.35 0.1 6.5x10° 6.3x10° 6 8.8
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Fig.2 The curve of hammer bottom contact stress
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Fig.3 The curve of vertical stresses of soils with
different depths
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Fig.4 Curves of impact stresses vs. time in process of
dynamic consolidation
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Fig.6 Surface shape under the hammer
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Fig.7 The vertical displacements of soils with different
depths
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Fig.8 The pore water pressure of 4 adjacent elements
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