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Tests on shear strength behavior and envelop of double lines of
municipal solid waste

SHI Jian-yong, ZHU Jun-gao, L1U Rong, LI Yu-ping
(Key Laboratory of M OE for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China)

Abstract: Thetriaxial and direct shear tests are the main methods to study strength behavior of municipal solid waste. By use of
triaxial tests and direct shear tests on artificial solid waste, standard sand with textile and remolded municipal solid waste from
field, the stress strain curves exhibit steady hardening and saw waving after certain strain is reached. Through the analysis of the
existing test resultsin China, it is found that the dry density of solid waste is the key influence factor of strength and has good
relation with the strength behavior. The results show that envelop of solid waste can be simulated by double lines, and that the
cohesion and friction angle are dependent upon whether or not the solid waste is rolled. The shear strength of solid waste by
direct shear testsis between that by CU triaxial tests and that by CD triaxia tests and is closer to that by CU triaxial tests. The
direct shear tests are more accurate in smulating friction behavior between blocks of solid waste feasible to determine the
strength parameters of solid waste. The failure shear strain in the triaxail tests and the displacement in the direct shear tests are
suggested.
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Table 1 Proportions of artificial waste
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Fig. 1 Stress-strain curves of artificial waste by CD triaxial tests
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Fig. 2 Stress-strain curves of sand with textile by CD triaxial tests
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Fig. 3 Stress-strain curves of remolded solid waste by CD triaxial

tests
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Table 2 Basic indexes of standard sand
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1.87 1.63 2.64 0.621 0.409 1.74 0.515 1.43




3 103 MBS, A, SR R R I R R LR T 1501
% 3 ERBS RN ER
Table 3 Particle size distribution of standard sand
Wik H A% /mm >2 2~1 1~0.5 0.5~0.25 0.25~0.075 <0.075
TEI% 3.6 15.9 43.3 1.4 35.6 0.1
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Table 4 Compositions of waste samples from field
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Fig. 4 Stress-strain curves of remolded solid waste by direct shear - oEnf
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Fig. 5 Cohesion and friction angle versus dry density
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Table 5 Results of triaxid tests on solid waste
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Fig. 9 Cohesion and friction angle versus dry density
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Fig. 10 Suggested envelop of direct shear tests
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