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Modified hhu-SH model and its application in the concrete-faced rockfill dam
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Abstract: To reflect the dilatancy behavior of the coarse-grained materials, the dilatancy equation in the form of the fourth power
function was introduced to modify the basic hhu-SH model that is an elastoplastic constitutive model of coarse grains based on the
mesoscopic structure. In addition, the yield function, hardening parameter, derivation process of initial elastic modulus, and parameter
determination method in the modified hhu-SH model were given. Relying on the concrete-faced rockfill dam ( CRFD) in a pumped
storage power station, the parameters of the modified hhu-SH model for different coarse-grained materials were determined by using the
results of CD triaxial tests and isotropic compression tests. Then, the numerical simulation was conducted to study the stress and
deformation of CRFD under the action of filling and impounding. Meanwhile, the calculated results were compared with those by using
Duncan E-B model and Shen’ s elastoplastic model. It shows that the results obtained from modified hhu-SH model are similar to those
of Duncan’ s E-B model and Shen’ s elastoplastic model in the respect of the distribution of dam deformation, which validates the
applicability of the modified hhu-SH model. However, from a quantitative perspective, the deformation of dam, deformation and stress
of the concrete-slab, and displacement of the joints calculated by the modified hhu-SH model were smaller than that by Duncan’ s E-B
model generally, while closer to that of Shen’ s elastoplastic model. Furthermore, the stress of the concrete-slab along the slope is the
compression stress generally, which is consistent with the monitoring.
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Table 1 Parameters of the modified hhu-SH model for the filling materials of dam body

Mook A /1073 K m v dy @/ (°) Ag/(°) o/ (%) Ag/(°)
Hho2 0.98 0.32 0. 003 0.8 0.22 1.0 54.7 9.49 48.8 4.42
FuR/ = 0.99 0.43 0. 003 0.8 0.22 1.0 57.0 12. 10 49.4 5.58
FieA 1. 00 0.62 0.003 0.8 0.22 1.0 53.5 10. 87 47.4 5.61
eive) 1.01 0. 60 0. 003 0.8 0.22 0.95 50.5 9.18 46.6 5.28
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Fig.2 Experimental and simulation results of triaxial tests for filling materials
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Fig.3 Typical cross section of the concrete-faced rockfill dam
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Table 2 Parameters of Duncan E-B model and Shen’ s elastoplastic model for the filling materials of dam body

ok Ry K n K, m cg/ % ng R, ®y/(°) Ao/ (°)
)2 0. 65 1104.9 0.330 798. 4 0.28 0.21 0. 69 0.59 54.7 9.5
i ERE 0. 65 1360. 5 0.240 966. 6 0.09 0.20 0.78 0.56 57.0 12.1
FHeA 0.70 1139.0 0.230 586.0 0.14 0.30 0.72 0. 62 53.5 10.9
e:iZa) 0. 69 812.9 0. 260 379.1 0.21 0.43 0. 68 0. 65 50.5 9.2
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