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Numerical Simulation of Mechanical Properties of Columnar
Jointed Basalt Under Unloading Condition
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Abstract: Columnar jointed basalt in Baihetan hydropower station is jointed rock mass formed by
the combined cutting effect of original joint and aphanitic micro-cracks. Due to the difference of
born modes, structures, attitudes and mechanical properties, the failure mode of columnar jointed
basalt under various stress states is diverse. In this paper, D-CRDM method was used to simulate
unloading process of columnar jointed basalt, and to analyze the failure mechanism and mode of
columnar jointed basalt combining with in-situ AE test. This study indicates that in the unloading
process, original joints are easy to cause surface spalling in tension state whereas aphanitic micro-
cracks were inclined to induce internal cracks of surrounding rock in tension or compression and
overall collapse of rock mass. The research results are justified by in-situ observations, and
meanwhile, it provides a reference in the selection of supporting methods for underground cavern.
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Fig. 1 Schematic of 3DEC rock mass model
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Fig. 2 Deterioration processes of mechanical
parameters in EDZ
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Fig. 3 Evolution characteristics of the successive
yield surface in CRDM’s models
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Table 1 Mechanical parameters of joints
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Table 2 Equivalent mechanical parameters
of the rock mass
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Fig. 4 Numerical results
(a)—THMEFNIES; (b)—WHERYINiAS; (o) —MIAATE;
(&) —H/NER T (o) —IRFERST; (f)—HHX.

R T B AR A SBR[ S 56T 5 4
S OHERAPE AR P EAT T . AR R 1A 6
I ZE AT, R % LA 0.5 m AR AE—E (1)
FH AR DX A AR T LI AR X Sl AR Y
P, PRI T DS T 2 ph O BT 2R A s it
X ek, A= HEA 5 0.5 ~3. 0 m AbfFAE—E
PR R IX, e A R e e b ey WA B
A SIS 5 1T % T SR ARAE 0.5 ~3. 0 m &b
) SR AT T e B TR ARG , 2 BH M A SR At IX 3.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

(b)

E5 WIHIMKSHH
Instability phenomenon and its analysis
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Fig. 6 Acoustic test results
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Fig. 7 Analysis of failure mode
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