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Composite exponential stress-strain model of municipal solid waste and its
application
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(1. MOE Key Laboratory of Soft Soils and Geoenvironmental Engineering, Hangzhou 310027, China; 2. Institute of Geotechnical
Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: A composite exponential stress-strain model of municipal solid waste (MSW) is proposed based on the large-scale
consolidated drained triaxial tests. Few parameters are contained in this model and each one has specific physical meaning. It
can not only reflect the non-linear characteristics of the stress-strain curves for MSW within small strains, but also the apparent
strain-harden characteristics of the stress-strain curves for MSW within larger strains. This model is incorporated into the
explicit finite difference program FLAC by the Fish language and verified by numerical modelling of triaxial tests. Finally, A
vertical landfill expansion case is analyzed using this model, and the mechanical settlement and lateral deformation of the old
landfill and the strain of the intermediate liner induced by the expanded MSW loads are evaluated. It shows that the calculated
results using the composite exponential model are almost between those using the Mohr-Coulomb model and the
Duncan-Chang model. The tensile strain of the intermediate liner may cause tension cracks in the compacted clay liner.
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Fig. 1 Stress-strain curves from large-scale consolidated drained triaxial tests
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Fig 2 Volumetric strain-axial strain curves from large-scale consolidated drained triaxial tests
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Table 1 Parameters for the model obtained by non-linear

curve-fitting technique (¢;=2.0)

[Hl [ Bl a B3 b B c be
100 kPa 1507.10 378.02 20.25 7654.91
200 kPa 2045.66 230.65 44.50 10263.93
300 kPa 2300.91 112.40 111.13 12491.01
400 kPa 2677.11 82.78 165.57 13705.88

% 2 FEMUNEBRNSHEE=3.0)
Table 2 Parameters for the model obtained by non-linear

curve-fitting technique (e;=3.0)

[l I ZH a ZH b ZHl e be
100 kPa 808.48 173.10 20.09 3477.58
200 kPa 1088.44 107.10 56.41 6041.51
300 kPa 1577.57 103.10 80.23 8271.71
400 kPa 1968.63 80.62 102.90 8295.80
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Table 3 Parameters for the composite exponential model
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theoretical results
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