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SURVEY AND LABORATORY STUDY OF ANISOTROPIC PROPERTIES FOR
COLUMNAR JOINTED BASALTIC ROCK MASS

JIANG Quan® FENG Xiating® FAN Yilin® ZHU Xiangdong® HU Lianxing® LI Shaojun® HAO Xianjie®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics ~ Chinese Academy
of Sciences Wuhan Hubei 430071 China 2. China Three Gorges Project Corporation Beijing 100038  China)

Abstract Columnar jointed basalt is a specially compositional rock mass by many prismatic rock blocks with the
irregular polygon on the transverse section. For documenting the anisotropic properties and unloading failure
mechanism of jointed basalt rock detailed in-situ and laboratory investigation have been carried out. First the
geometrical anisotropy property of columnar jointed basaltic rock was summarized by detailed in-situ statistic for
irregular polygon of its transverse section and the scanning electron microscope(SEM) analysis of different kinds
of joint faces. Then the deformational anisotropy property was checked by the ultrasonic testing with the direction
which was parallel to the axis of the columnar block and the direction which was vertical to the axis of the
columnar block in field. And the strength anisotropy property was also tested by two ways i.e. point load test for
in-situ rock block with different directions and uniaxial compression test for standard cylindrical specimens with
different loading directions. According to above resultant investigation the basic failure mode of structure-stress
control for columnar rock mass and its specific failure performances have been discussed so as to provide helpful
recognition and suggestion for reasonable excavation and supporting design for the underground caverns and
tunnels in similar rock mass with columnar joint sets.
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Fig.2 Exposed columnar jointed rock mass in diversion tunnels
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3
Fig.4 Three types of joint faces of columnar jointed rock mass
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Fig.6 A generalized geometric structure diagram for columnar jointed rock mass
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Fig.8 Typical curves of wave velocity along different directions
in columnar jointed rock mass (1)
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Table 1 The statistic results of wave velocity along different R. E. Goodman
directions of columnar rock mass in boreholes
(m-s b
1 2 3 (m-s? 1 1 1
T 3)
B1 4844 4871 4851 E E SK
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Fig.11 Development of Mohr stress circle approaching to the
strength lines of rock mass with multi joints sets
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