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Generalized plasticity model for soil and coarse-grained dam materials

1, 2 1,2 1, 2
ZHU Sheng " “, WEI Kuang-min " “, LIN Dao-tong
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China; 2. College of
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Abstract: The triaxial test data show that the stress ratio at the failure state of compacted rockfill and gravel significantly
decreases with the increase of confining pressure, while their stress ratio at the critical state is substantially constant with high
confining pressure. The expressions for the stress ratios at the failure state and the critical state are established according to the
experimental data. For the existing generalized plasticity model which does not reasonably reflect the compressibility of
soil-rockfill, a practical generalized plasticity constitutive model for soil aggregates is proposed considering complex loading
conditions by adopting the improved dilatancy equation and using the indoor compression and triaxial test results. The
calculated values are in good agreement with the experimental data by compiling programs for the above model to simulate the
test load of earth-rockfill materials. The proposed model can reasonably reflect their stress and deformation characteristics.
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Fig. 1 Shear failure line of test earth-rockfill materials
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Fig. 2 Stress ratio of dilatation of test earth-rockfill materials
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Fig. 4 Stress ratio of dilatation of test mixed granite rockfill
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Table 1 Prameters of stress ratio of dilatancy

55 B s B 56 1K) 55 ] Pl AH DG 1 B 4
MEL 4 PR E (3D = (18a)
M, R My e R
Weti T 1554 0953 2132 0.872  0.982
WA 1562 0980 2.175 0.906  0.995
W RRE 1.614 0998 1.871 0973  0.999
(e 1261 0998 1.261 0.995  0.999

2.5 REB=41
T B SOBPEARRIRIRY, AR =l F A5
) JE 4R B FLfl B . I ) Lode fi% &k
NI sgm, KM BN IR G Ak
Wb T RS BB ARSI, BYIKN 7 LRAE I N
, 6sin@
M = s ’
¢ 3Fsing, -sin36,

£, sin300=¥'%, 0, NN JjLodeft, J,,

Jy 73N N ) RO IR, @, I BTRK A
AR = R ke 2, B
M

<, 20
6+ M, (20)

Arp, MR (3D 5k (18) HiE s
2.6 IRES5SHINE

SPANIE] AR, R P R = Ak 4 ) s
ARG VORE, AT AR A SRR I S 8. T
A& N R AERE TR, X NS e, ¢, m VL dil
LA =BGk, SR IGA R e, 5311
BRI BHONE 2. WIEE 2 i LA S5, Kk
AR R ARG T N g AR i s T S

Kl 6 fE2 N KR 2 80T AL R A AR =
W =R a5 R, IR 700 kPa, ) [m45 L
K=1.0, Fhimzh N SHEE 2 A 0.6, THEHA
SCHR[23].

AFOL, RSO FNAE S R A W) 5 BT

(19)

sing,,=

R 2 TRRET EEERSE
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