H39% 11 " = T B o ik Vol.39 No. 11
2017 4F 114 Chinese Journal of Geotechnical Engineering Nov. 2017

DOI: 10.11779/CJGE201711002

AT ENRH L RRETHKHAHR

Egah v, B BV, FETUN, RN, BRETS
(1. BB TRFLREZMSEEE, 7R M 510641 2. fERE TR TR @RARHFERKEMLWEE, 7K M 510641;
3. ITRAETLENBBARAF, J74& I M 510040)

& . TR RBB N AR KT S RE AR G R, MHLER TS T — D u Ak RAUE N AR T . T
RN HAE 3 FhFLER LLASPE T ASFIIEIAR 7 B i) B 45 R HE KGR B UREG, ot L SR AR 7, R IE AN
A BN AR R FE S B SRR AR EAE AT ¢ R AN R ARG K T ST T ER S, R AR SRR RO bk B
A NI . WEFE A TR BEE PRI T LG K, B Sa B B IO 0 N 0 AT Tk 2 i A 28 A e AR S
R ¥ RBP4 2 FE Y, RRE R, BEIAARL. RUBIRAL. (RSN AR RN RE A
(61 Ple Sy S B U VAN i VA S WA 1 VA = 1Y VA £ T[T /018 s v~ 4 i e S S % VAN 1A S04 N T A LI D
B T2 IR G KR AEIL S, RIAIRAEARST RS . LR R ERAR SOV 5 1) SRR A AR 1 Ky 200 28 H— 2K,
NE— B g BAN I B AR R R AR (LT FU LR

KB AR T IR RPUBMENAR, BEEFEHG WMENAR REREE: Fim R AR R

FE S TU431 XEAFRINED: A XEHS: 1000 - 4548(2017)11 - 1959 - 08

EE® T BEPS(1955 - ), J, it Bd%, HLAESI, RN ER T TR G507 B SR TAE.

E-mail: cvhhmo@scut.edu.cn.

Energy-based method for analyzing accumulative plastic strain growth of tailing silt
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Abstract: In order to study the relationship between the accumulative plastic strain growth and the energy dissipation, and to
further classify the pattern of the accumulative plastic strain growth, dynamic consolidated-undrained triaxial shear tests are
conducted on tailing silts with different void ratios under different cyclic stress ratios. The energy dissipation in soil is divided
into plastic strain and viscous accumulative energy dissipations. According to the relationships, failure modes of the
accumulative plastic strain growth are reclassified, and the development of accumulative plastic strain is interpreted based on
the improved energy dissipation mechanism. The research highlights that as the cyclic stress ratio keeps increasing, the rate of
dissipation of viscous accumulative energy will exceed that of the plastic strain accumulative energy, and the development
mode of accumulative plastic strain will turn from the stability to the failure. Furthermore, the failure modes are reasonably
divided into four categories: stable type, stable damage type, damage type and collapse. Essentially, the plastic strain
accumulative energy will dissipate due to the rearrangement among relatively large particles such as sand and silt grains.
Similarly, the viscous accumulative energy will dissipate because of the relative slippage among clay particles and colloid
particles under the relaxation of weak bound water in the double electrical layers. This energy dissipation mechanism is
consistent with the proposed failure pattern of the accumulative plastic strain growth. The research results may provide a basis
for further model researches on the accumulative plastic strain growth.
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Table 1 Physical property indexes of tailing silt
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Table 3 Test parameters and results of cyclic loading triaxial tests
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Fig. 3 Dynamic strain-time history curves under cyclic loading
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Fig. 4 Area calculation of dynamic stress and strain curve
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Fig. 5 Relationship curves of accumulated plastic strain and cycles

under different cyclic stress ratios (void ratio e=0.757)
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dissipation under different cyclic stress ratios (void ratio e=0.757)
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Table 4 Test results of accumulated plastic strain
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