31 2 Vol.31 No.2
2003 3 Journal of Hohai University Natural Sciences Mar.2003
210024
Lagrange
Van Der Waals Coulomb
TU43 A 1000-1980 2003 02-0161-05
20
! 21
2
Goodman
3
DDA 4
Goodman Lagrange
y
43
1 12 34 34 5
| L2 ! L2 |
1 1234,
1
Fe¢ S5° Fig.1 Point-surface contact element
0 2k, 0
D 0 zkll D
Uk 0 2k, g
O O
L 0 k, 0 2k,
F ° = *D l}e = kﬁe 1
6 - 3/2 k 0 - 32k 0 3/2 k 0
g o - 32k, 0 - 32k 0 32 k, 0
H 32k 0 - 32 k 0 3/2 k, 0 3/2 k, H
) = 32k, 0 ~ 32k 0 32k 0 32 kU
2002-05-13
19772019

1963 —



162 2003

k.s kn kN/m3
5
o))
S On
k, =|\1-—""—"—"—"| Ky7,| —
. ( o,tand + c) 17 Pa
Kl l Rf_ 8_ yw_ Pa_
K, 1 . Coulomb
2
2.1 Van Der Waals
Van Der Waals London 6
wr - Be
B r6 r+ c¢
. Anandarajah © Van Der Waals
2.2
R _ ve¥
Fa = anKT[cosh( T )— l]
nebkTyVvV—— Boltzmann K '—
. Anandarajah ’
3
3.1
a. 13 ”
b.
C.
d.
3.2
Mitchall
Bingham
8 .
. 0.1pm  0.5~1pm 0.03 pm
v=1 n=1x10"2mol/L T=293K ¥,=0.21V Hamker A=4.5x10"%
A=0.001 m=0.9 a=3 t;,=1d §=26"R=0.85 K,=1x10" kN/m’ n=0.8.
3.3.3
2a 3 2 x



163

31 2
B
A C £
K, <@
K, =50000
K, 10 1000
e~p
e~p
3.4
3 6 3b ~ d
3b B
B1 B2 1
3¢ D D1
D2 2
3d 4 2 3
Fig.2 Deformation of soil skeleton with
3 pieces of particles and bound water under
3b * action of external force and interparticle force
3 .
4

— 0.85um—]

(c) (d

3
Fig.3 Deformation of soil skeleton with 6 pieces of particles

50100 200 300 400 500
P/kPa

4

Fig.4 Deformation and creep curve of soil skeleton Fig.5 Stable soil skeleton configuration after creep



164 2003 3
4
4.1
Coulomb
Van Der Waals
4.2
5
4.3
4.4
Bjerrum 0
113 ” 5
4.5
3 a
C



31 2 165

4.6
11
5
a.
b.
C.
d.
€.
f.
1 —121 J. 1996 18 1 95—97.
2 .21 J . 1997 19 4 111—114.
3 . M. 1999.162—169.
4 SHI G H GOODMAN R E. Discontinuous deformation analysis A .KARMIS I L. TRIPLETT M T SCHMZZI P et al eds.Proc 25th U S

Symposium on Rock Mechanics C . Evanston Northwestern Univ 1984. 269—277.
M . 1996.98—102.
6 ANANDARAJAH A CHEN J. Van Der Waals attractive force between clay particles in water and contaminants J . Soil and
Foundations 1997 37 2 27—37.
7 ANANDARAJAH A LU N. Numerical study of the electrical double-layer repulsion between non-parallel clay particles of finite length
J . Int J Numerical and Analytical Methods in Geomechanics 1991 15 683—703.
8 OWEN D R J HINTON E. Finite elements in plasticity theory and practice M .Swansea Pineridge Press Limited 1980. 259—260.

W

9 . Lagrangian J . 2000 22 1 30—34.

10 BJERRUM L. Engineering geology of normally-consolidated marine clays as related to settlements of buildings J . Geotechnique 1967
17 2 82—118.

11 . M . 1999.159—171.

Study on micro-deformation and mechanism of structural clay

HE Kai-sheng SHEN Zhu-jiang
Geotechnical Department  Nanjing Hydraulic Research Institute  Nanjing 210024 China

Abstract On the basis of the point-surface contact element and the updated Lagrange large strain FEM a tracing
analysis was made of the deformation of soil particle skeletons under the Van Der Waals attraction the double-layer
repulsion and external loads and the micro-mechanism of skeleton deformation failure structure and creep was also

discussed providing a basis for development of constitutive models of structural soil.
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