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Research of size effect on equivalent elastic modulus of
columnar jointed rock mass
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Abstract: Based on Baihetan Hydropower Project on Jinsha River, 3D discrete element models for columnar jointed rock mass
are established considering the relevant methods of rock mechanics. Numerical simulations of triaxial compression tests on the
columnar jointed rock mass are carried out. The impacts of diameter change on the equivalent elastic modulus of hexagonal
columnar jointed rock mass as well as those of side length and joint stagger change on the equivalent elastic modulus of
quadrangular columnar jointed rock mass are studied. In order to investigate the impacts of size change on the equivalent elastic
modulus of random columnar jointed rock mass, a program for controlling columnar size is proposed using the average large
diagonal size. Then the impacts of change of the average large diagonal size on the equivalent elastic modulus are studied. It is
shown from the researches on size effect and comparison with the in-situ tests that changes in cylinder size have larger impacts
on the equivalent elastic modulus perpendicular to cylinder than on that parallel to cylinder. Changes in stagger of quadrangular
columnar jointed rock mass mainly have impacts on the equivalent elastic modulus parallel to stagger and have weak impacts
on the equivalent elastic moduli in two other directions. The results can provide reference for the determination of mechanical
parameters in engineering practice.
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Fig. 1 Columnar jointed rock mass at Baihetan dam site
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Table 1 Research results of monitoring data
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Table 2 Numerical test schemes for researches on impacts of

joint spacing of hexagonal prism
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Table 3 Numerical test schemes for researches on impacts of joint

spacing of quadrangular prism
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Table 4 Numerical test schemes for researches on impacts of

staggered distance of quadrangular prism
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Table 5 Numerical test schemes for researches on impacts of

average large diagonal length of random joint
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Table 6 Comparison and analysis of test data

4 12 Eﬁg E/MPa  E/MPa  E/MPa
WA 20 10.94 10.34 37.19
gk gL 13 23] 30 13.24 13.22 41.05
e 20 10.06 10.56 37.69
i
BB 30 13.67 14.13 39.92
. 20 11.22 11.47 41.03
M 30 15.38 15.72 43.68
e 20 13.45 13.90 4234
Vb 30 17.82 18.21 45.67
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