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Nonlinear elastic model for soils incorporating both dilatancy and
strain softening

CHEN Cheng, ZHOU Zheng-ming

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan 430071, China)

Abstract: Different from the metal and other materials, the soils have two basic propertios: pressure-sensitivity and dilatancy,
and they do not obey the Hook’s law. Their stress-strain relationship is also divided into two types: the strain hardening and
strain softening. For drained triaxial shear tests, a new shear curve describing mode and a new volume deformation curve

describing mode are proposed respectively. Each mode contains four parameters, and the physical meaning of each parameter is
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clear and easy to identify. Combined with the three-parameter nonlinear elastic model by Sheng Zhu-jiang, a modified model is

[=]

proposed initially. The modified model is verified by the data of a set of drained triaxial shear tests. The results show that the

modified model can reflect both strain softening and dilatancy of soils reasonably. In addition, it can also describe the features
of soils at small strain state, high nonlinearity of stiffness and high modulus accurately.
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Fig. 1 llustration of shear curve and volume deformation curve
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Fig. 2 Fitting results of stress-strain relation of London clay
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Table 1 Summary of model parameters

ik JR45 M £k By £k PRAR &
R 241 M, E, e
" " Enax, qr Evms
FERI 2 2 —
E1p, gt E1m, Evr
- ab, c,p d, e,
/i‘j‘*‘l'ﬁ%( m, km Ercf
M’ N’ j’ a’ IB
ffo e ik CT RC TST TST
4000 ™ @ 03=200kPa, ﬁigﬁﬁﬁ
B 03=500kPa, RIS
A 03=800 kPa, RIO¥IE
3000 - —— BRI R RIS
]
0 5 10 15 20
&1/%
(a) BiEIMIZ

03=200 kPa, RIHHR

8 r e
B 03=500 kPa, KB
A 03=800 kPa, KIGHH
6 | —— FMRINEXREA
4 |
8
&
2 =
0 . S 1
10 20
&11%
2
(b) HAELR

3 BAREHK = HEFHEIXIE LR

Fig. 3 Results of drained triaxial compression tests on Ottawa sand
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Table 2 Physical indices of test materials
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Table 3 Model parameters of Ottawa sand
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