4% Ho5 M "= L T #M o #k Vol.41 No.5
2019 4F 5H Chinese Journal of Geotechnical Engineering May 2019

DOI: 10.11779/CJGE201905001

BRI R R 5 K AR

%E%I,Z, ]3/%&7}(1,2, ?%1’2, 5{,( ﬁuz, Jﬁ% ,_p'él,z

(1. FERUKFIBFAF RS TR, (L7 Fa 210024; 2. /KA A BRI S5EE 15 AR E S 5eib s, 175 mat 210029)

8 . HAal CREBOR N GO EERURRL e 75 N T S 2 R AV SIIEAZAERE S, X F 2R H T H Al
Xt R BEATLRL R Sy S O T AR TE 4% M8 ) R AT B AR b v A RS AR, 15 i e KRR S Aol 5 SR mT
EREBAG. BT TR RREL KB ESE R (7 FKEE, T8E 100~3000 kPa) FI= N =BT00Re, Wb RERm, K
BERORRRL ) 5 M R B P SRR SRET AR MR BRI M SR AR . DRI, =R B AR R A
TRARLIN. 7 AR 9 22 1] FH B e i 2R Bt I8, FLARFABTRK 4 AT R A Rowe BYRK 7 REIA, DAUKEE ST 1 =l )87 ) <~ 1Hi P Ji
WPRRELR. SRR G R, FRARYE ) SO IR vh D) A S BV B IR OC R, AL R B =4 D) 2SI, 1931 T
JR BB AR} S SB P AR o X0 4 RN AT N 22 2RI 5 SRR AT T 300F, YRR A R AT A& v, A
REER . SEH, 5 THUESEI. K ZE A BT N T — A e AR < IEHGE X 7 SsBvEbr, A, Bz ik
)BT e Ve T TG T REER T Il I el AT

KB RBEUHRCEL: ARG, R, MR R

FESHS: TU43; TV64l XEAFRINED: A XEHRS: 1000 - 4548(2019)05 - 0797 - 09

fEHRN: BER985— ), T, T2, WA TN, FENES MR R SEE 77 0 7T TAE.
E-mail: weikuangming2341@163.com.

Elastoplastic model for cemented coarse-grained materials and its application
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Mechanism and Safety Control Techniques of Earth-Rock Dam of the Ministry of Water Resources, Nanjing 210029, China)

Abstract: Until now, the engineers still doubt about whether the cemented coarse-grained soils can be used in permanent
structures such as high rockfill dams. It is mainly due to the fact that the studies on the mechanical properties of the cemented
coarse-grained soils are insufficient. At present, there is no widely accepted standard constitutive model for the cemented
coarse-grained soils, so that the reliability of numerical simulation is greatly reduced. The indoor triaxial shear tests on
cemented gravels are conducted under a large confining pressure range (7 confining pressures ranging from 100 to 3000 kPa).
The test results show that the mechanical properties of the cemented gravels vary with different confining pressures. The
nonlinear strength, dilatancy and strain softening can also be observed. It is found that the stress-strain relationship in triaxial
stress paths can be described by the hump curve, and the dilatancy can be described by the Rowe’s dilatancy equation. Based on
the relationship between the tangent modulus and the plastic modulus in the generalized plasticity theory, the model is extended
to the three-dimensional stress space. The test results and the others are used to verify the model, and the results show that the
proposed model has good accuracy. The proposed model is easy to be numerically implemented. The model has been
successfully applied in the elastic-plastic analysis of a cemented “high modulus zone” in a high concrete faced rockfill dam.
The influences of the “high modulus zone” on the stress and deformation of the dam and the anti-seepage body are discussed,
and the feasibility of using the cemented coarse-grained soils in high rockfill dams is evaluated.

Key words: cemented coarse-grained soil; triaxial test; strain softening; constitutive model; high modulus zone
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Table 1 Parameters of elastoplastic model for cemented gravels
ks E R

/(kg'm) fl/d K n 0/ ) AP/ ) w /) AV () @ /C ) Ap, /()
ARG 60 28 8185 0.34 69.1 17.9 55.1 8.7 25.5 -6.5
SCHR[25] 50 28 5200  0.30 62.2 14.0 48.6 3.7 30.2 -7.6
SCHRL6] 100 7 4974 032 57.8 16.9 45.6 2.7 31.7 -11.4
SCHR[7] 60 28 4960  0.30 67.8 19.0 54.1 10.2 32.4 -6.5
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Table 2 Parameters of Nanshui model for dam materials

W4y X Py /(gm?) 0 /(") Ap/(°) R; K n cl% ng Ry
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