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Fig. 1 Results of large-scale triaxial shear

coarse-grained sandstone material under
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Fig. 2 Validated results of large-scale triaxial shear tests on saturated samples of
coarse-grained granite material of Shuangjiangkou Dam
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Fig. 3 Validated results of large-scale triaxial shear tests on saturated samples of
coarse-grained gravel material of Hengshan Dam



- Epu 113
—e/e,=f"+D'e, D D' =1.30.f"
/g o3/p, 3¢ 3¢ S g o3/p,
G =0.028 F' =0.132.
3d 3d
3e - E-pu 3 e
- E—/l
- E_”
- E_#
0 - n R: 2
w2 o e
O
H G- Flg(@)
O _ Pa 6
Eruz = 2
0 | D o, - o,
: ) -
Kp,| — - -
0 P D o1 - 03 o) — 03
203sin@ + 2ccos@
o1-93 1= 1 - sing
03
= —_ A 1 (7)
¢ = %o ¢l Pa
c c=0 o— @y Ap—— 01— 03 ¢
R— Kn G F D— c o Ap R Kn GF D
- Ep E-p
n R 2
Op, = Kpa(ﬁ) - L 5, = o
% Pa 01 — 03
O - 7
O = G - F'lg(ﬁ)Jr B =%
¥ * 2 K (ﬂ) 1- Ry o1 -0
U Pa Pa oy -0z :
G F' D o 1 <0.49.
a. —e e, -—e=fe,+ D
b. [
d. - Epu
- Epu E-p

DUNCAN J M CHANG C Y. Nonlinear analysis of stress and strain in soils J . Journal of the Soil Mechanics and Foundations Division

ASCE 1970 96 5 1629-1653.

DANIEL D E OLSON R E. Stress-strain properties of compacted clays J . Journal of the Geotechnical Engineering Division ASCE

1974 100 10 1123-1136.



114 38

3 . J. 1986 4 1-14. SHEN Zhu-jiang. A
nonlinear dilatant stress-strain mode for soil and rock materials J . Hydro-science and Engineering 1986 4 1-14. in Chinese
4 . J . 1983 8 31-35. SI Hong-yang. Several problems of

determining the earth and rockfill dam parameter of duncan model J . Water Power 1983 8 31-35. in Chinese
5 DUNCAN J M BYRNE P WONG K S et al. Strength tress-strain and bulk modulus parameters for FEA of stress and movements in soil
masses Report No. UCB/GT/80-01 R . California California University 1980.

D . 2008.
R . 1988.
J. 1990 4 59-65. SHEN Zhu-jiang WANG Jian-ping.
Effective stress and strain analysis of Hengsan reservoir earth-rock dam J . Journal of Hydraulic Engineering 1990 4 59-65. in
Chinese

9 . R . 1986.

10 . J. 2004 25 10 1587-1591. ZHANG Ga ZHANG
Jian-min. Study on behavior of coarse grained soil and its modeling J . Rock and Soil Mechanics 2004 25 10 1587-1591. in
Chinese

11 . J. 1988 3 43-55. XIE Xiao-hua SHEN Zhu-jiang.

Modification of nonlinear model in the stress-strain analysis of earth and rockfill dam J .Hydro-science and Engineering 1988 3  43-
55. in Chinese

Improvement of Duncan-Chang E-u model

SHEN Guang-jun
Geotechnical Research Institute of Hohat University ~ Nanjing 210098  China

Abstract Since the empirical formula of volumetric deformation of the Duncan-Chang E-# model cannot accurately
depict the relationship between the volumetric and axial deformation of the triaxial shear tests large-scale triaxial shear
tests on saturated samples of coarse-grained soils were carried out. The test results were analyzed. An empirical formula
of volumetric deformation that can accurately depict the relationship between the volumetric and axial deformation of the
triaxial shear tests was proposed. The proposed empirical formula was validated using other researchers’ test data. Its
universality was proved. Based on the proposed empirical formula of volumetric deformation a new E-p model that is an

improvement of the Duncan-Chang E-z model is presented.

Key words soil triaxial test Duncan-Chang E-zz model empirical formula of volumetric deformation





