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Constitutive model for interface between concrete slab and rockfill and its
application
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Abstract: Concrete slabs play a crucial role in the seepage controlling system of concrete-faced dams. The stress and
deformation behavior of concrete slabs mainly depends on the stress-strain properties of their supporting rockfill materials and
the contact behavior of the interfaces between slabs and damming rockfill materials. The interface models are commonly used,
in stress and deformation analyses of concrete-faced dams, to reflect the load-transferring mechanism between the concrete
slabs and the rockfill materials. Therefore, the reliability of the calculated results depends on the rationality of the interface
model used. In this study, the deficiency of the traditional hyperbolic interface model is shown, and a new interface model is
proposed. The new model can consider the coupling effects between two shearing directions, and the requirements of shear
strength criterion and frame-independence are satisfied. The model uses only a few parameters and is easy to implement in
finite element analyses. It is shown by a case study that the compressive failure zones occur in real projects can be simulated by

the proposed model, at least in a qualitative manner.
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Fig. 1 Test results of rockfill-concrete interface
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Fig. 4 Coupling effects in two-way shearing
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Fig. 6 Stress-displacement relations and displacement paths under

different local coordinate systems
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Table 3 ‘Nanshui’ constitutive model parameters of damming rockfill materials

[22]

MEt p/(g-cm’?) 0/(° ) Ap/(° ) Re k n cdl % nd Ra
2A,3A,3B,3D 2.20 54.7 10.4 0.81 994 0.33 0.29 0.84 0.72
3C 2.20 51.3 10.4 0.83 602 0.25 0.28 0.98 0.75

® 4 FHHERRERERE S K

Table 4 Creep model parameters of damming rockfill materials?*!

MEt to/ A ci/ % ni cl % n2 el % n3 na
2A,3A,3B,3D 5.5 0.160 0.45 0.006 0.88 0.032 0.66 0.50
3C 5.5 0.180 0.43 0.007 0.90 0.035 0.55 0.50
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Fig. 13 Displacements and stresses of concrete slabs during
operation predicted by proposed model
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