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Study of incremental rheological model of coarse
grained material for embankment
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(1. State Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098; China;
2.Institude of Hydraulic Structures, Hohai University, Nanjing 210098, China)

Abstract: Considering that total rheological model is independent of stress path and rheological genetic characteristic of rockfill dam
is omitted, a seven-parameter incremental rheological model which is more suitable for the rheological analysis of coarse grained
material is achieved based on the theory of hereditary creep. The analysis of normal triaxial rheological test data of some rockfill
indicates that: the linear function could be adopted to fit the relationship between ultimate volume rheological deformation and
corresponding volume stress, and hyperbola function could be adopted to fit the relationship between ultimate shear rheological
deformation and corresponding generalized shear stress; so rheological volume modulus and shear modulus of coarse grained
materials could be calculated based on the above-mentioned functions. Finally, a verification analysis is done; it could be concluded
that the incremental rheological model approximately agrees with the experimental results; and it can be applied to earth dam
projects.
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Fig.1 Calculation sketch map of simulated
dam rheological
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Fig.2 Shearing rheological curves of rockfill
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Table 1 The parameters of C
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0.2 0.114 0.118 0.117 0.085 0.174 0.261
0.4 0.094 0.100 0.105 0.114 0.106 0.123
0.6 0.108 0.128 0.137 0.117 0.106 0.161
0.8 0.057 0.091 0.090 0.087 0.070 0.085
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Table 2 Final rheological values under
different incremental stresses (unit: %)
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0.4 0.116 0.050 0.255 0.215 0.345 0.230
0.6 0.173 0.200 0.360 0.395 0.445 0.655
0.8 0.372 0.720 0.490 1.050 0.660 1.325
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Table 3 Rheological constitutive model parameters
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Fig.6 Comparison between calculated values and test data
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