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Equivalent density determination method for dam rockfill materials in
mechanical tests

LU Yi-wei, CHENG Zhan-lin, PAN Jia-jun, JIANG Ji-wei, XU Han

(Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources, Changjiang River Scientific Research
Institute, Wuhan 430010, China)
Abstract: Given the size limitation of laboratory test equipment, it is necessary to scale the rockfill in laboratory tests. The
mechanical properties of rockfill have scale effect obviously, and how to obtain the mechanical properties of rockfill accurately
through scaled tests is one of the key concerns in the engineering field. A series of large-scale pressuremeter tests and triaxial
tests are conducted, and a method to obtain the equivalent density of rockfill in laboratory tests is proposed. The relationship
between pressuremeter modulus and density can be established through the pressuremeter tests, then the equivalent density can

be obtained by comparing the pressuremeter modulus in laboratory with that in field. The test results reveal that the

results provide strong support for solving the scale effect problems of rockfill and accurate assessment of dam safety.
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pressuremeter modulus of rockfill increases with the density, and the pressuremeter modulus of rockfill varies with different
gradations when the density is the same. The mechanical properties of rockfill with different gradations and densities are similar
when the pressuremeter modulus is equal, which indicates that the proposed method is effective and feasible. The research
Key words: dam rockfill material; mechanical property; scale effect; pressuremeter test; equivalent density
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Fig. 1 Pressuremeter test gauge and model chamber
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Fig. 2 Grain-size distribution curves of rockfill materials
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Fig. 3 Pressuremeter test curves of rockfill No. 1 with different
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Fig. 4 Pressuremeter test curves of rockfill No. 2 with different

densities
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Fig. 5 Relationship between pressuremeter modulus and density
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Fig. 6 Densities corresponding to different pressuremeter moduli
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Fig. 7 Relationship between deviatoric stress and axial strain

(E=75 MPa)
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Fig. 9 Relationship between deviatoric stress and axial strain
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Fig. 8 Relationship between volumetric strain and axial strain

(E=75 MPa)
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Table 1 Parameters for Duncan-Chang model of rockfill with

different gradations and densities

R Hhe— QU Hhe— QU
ZH 2.100 g/lem® 2.133 g/em®  2.128 g/lem®  2.165 g/cm’®
c/MPa 0.047 0.054 0.059 0.048
o/(C) 405 403 39.7 413
K 642 547 991 818
n 0.13 0.22 0.13 0.10
R 0.83 0.83 0.89 0.86
K» 229 180 467 457
m 0.08 0.13 0.08 0.07
G 0.32 0.37 0.44 0.47
F 0.19 0.30 0.34 0.38
D 3.93 4.72 4.15 3.98
4 % P
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