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Fig.2 Macro view of rock after triaxial compression
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Fig.3 Visualization of rock fracture morphology
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Tab.1 Roughness parameters of rock fracture surface
. J ixe R,/mm R,/mm  ¢/mm
ErRe /mm
Gl 8.853 0.866 0 0.066 5 0.027 0. 266
G2 8. 208 0.5356  0.042 1 0.019 0. 259

G3 12.772 0.743 7 0.059 0 0.025 0.327

Sla 2.125 0.3019 0.062 1 0. 040 0. 385
S1b 3.696 0.297 2 0.080 9 0.060 0.672
S2 2.533 0.2845 0.083 4 0.034 0. 394
S3a 5.677 0.369 3 0.093 0 0.073 0. 750
S3b 5.342 0.3287 0.092 7 0.068 0. 634
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Fig. 4 The relationship curve between seepage flow
rate and osmotic pressure gradient
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Tab.2 Non-linear seepage fitting results

R T me ‘
e o 0 R lEe e bR
Gl 1 25.561 133.22 0.9801 Sl 1 2.2619 2.5736 0.996
4 68.131 268.82 0.996 4 5.613 6 8.137 2 0.980
7 90.304 676.98 0.994 7 10.8150 8.9929 0.993
10 110.74 843.13 0.996 10 16.060 0 6.832 2 0.997
G2 1 11.922 25.903 0.979| S2 1 0.206 4 0.028 8 0.997
4 19.097 42.342 0.977 4 1.7378 0.123 3 0.994
7 25.495 99,248 0.992 7 2.417 2 0.466 1 0.997
10 68.633 188.47 0.994 10 3.797 4 1.0959 0.999
G3 1 5.6914 9.0122 0.952 S3 1 0.3579 0.071 2 0.998
4 15.645 12.227 0.991 4 0.840 7 0.058 6 0.995
7 28.272 22.118 0.992 7 1.640 1 0.092 0 0.995
10 37.607 22.642 0.995 10 1.6954 0.1639 0.993
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Fig.5 Correlation curve of non-linear factor E and seepage flow
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Research on Seepage Test Model of Rough Rock Fracture

CHEN Hui-hui,GAO Yue, GUO Feng-juan, WANG Ya-qin

(Department of Hydraulic Engineering, Hebei University of Water Resources and Electric Engineering, Cangzhou 061001, China)

Abstract: Analysis of rock fracture seepage plays an important role in evaluation of rock engineering safety. The
three-dimensional coordinate points of the rock fracture surface were scanned by a three-dimensional structure optical
scanner and visually reconstructed. Parameters such as joint roughness coefficient JRC and topography statistics were
used to quantitatively describe the roughness and undulation characteristics of rock fractures. Through experimental re-
search, it is found that when the seepage pressure gradient increases, the seepage in rock fractures will change from linear
seepage to non-linear seepage, and the Forchheimer formula can better fit this process. The threshold and Reynolds num-
ber of the critical Darcy flow were obtained by introducing he nonlinear factor E. The relative loss of momentum-Euler
number was introduced to study the law of fluid energy evolution in the process of fracture seepage. It is found that the
Euler number shows a trend that first drops rapidly and then gradually stabilizes. The result has certain guiding signifi-
cance for actual engineering.

Key words: fissure seepage; three-dimensional topography; non-Darcy flow; critical Reynolds number; Euler num-

ber





