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Anisotropic bounding surface model for natural structured clays

WEI Xing', HUANG Mao-song’
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Engineering, Tongji University, Shanghai 200092, China)

Abstract: Natural clays are usually structured clays due to their grain cementation during the long deposition process, and
exhibited anisotropic deformation behavior originating from the anisotropic arrangement of grains. A pragmatic bounding
surface model was proposed for natural structured clays with emphasis both on structure and anisotropy. An anisotropic tensor
and a structural parameter were involved in the formulation of the bounding surface, which served as a reference surface for
defining plastic yielding and modulus. The initial anisotropy of natural clays was described by properly assigning the initial
value of the anisotropy tensor, which depended mainly on the initial stress state. The anisotropy induced by the following
loading process was described by an evolution law of the anisotropic tensor. Through assigning an initial value to enlarge the
bounding surface the high intact stiffness and peak strength behavior of structured clays were described, and appreciable
reduction of stiffness and strength due to destructuration were considered by assigning the structural parameter a descending
function with the accumulation of plastic strain. Validity of the model was verified by the test data of several structured clays.
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Fig. 1 Yielding surfaces of disturbed and structured soils
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Table 1 Model parameters for different clays

5 Both_l_(ennar N(_)n‘(iking Norréking %
1 #Hit(5m) :(3—~4 m)
0.20° 0.22° 0.22°

A 0.087" 0.252° 0.200°
K 0.009" 0.0297" 0.053"
MM, 1.35" 1.35/1.15° 1.35/1.15°
R 2.0 2.0 2.0
T 9.0" 8.6 8.6
k 12" 12 12

0.5 0.5 0.5
Ko 0.500" 0.647" 0.750"
&, 1.2 1.2 1.2
3 32 1.6 1.6
& 4.6 2.0 2.0

v @ikt @) Rouainia %P1,
% 2 Norrkding F+ = SR HEK BT 08 S 4

Table 2 Test conditions of undrained triaxial compression test on

Norrkéing clay!”!

gy PSR IS )
%% /m ollo, OCR ol la’,
CIU5 5.0 58 1.0 33/51
Clu7 5.0 100 1.0 33/51
CAUI 5.0 26/36 — 33/51
CAUS 4.0 50/91 1.0 34/46
Colul 4.0 70 2.0 34/46
COIU3 3.0 175 5.0 33/43
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Fig. 4 Simulation of undrained triaxial shear tests on isotropically

consolidated clays
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