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Experimental study on strength characteristics of
columnar jointed rock mass under the seepage

LIN Dou'?, XU Weiya'>, WANG Huanling’’, JI Hua'
(1. Key Laboratory of Minisiry of Education for Geomechanics and Embankment Engineering ,
Hohai University, Nanjing 210098 , China;
2. Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China;
3. College of Harbour, Coastal and Offshore Engineering , Hohai University, Nanjing 210098 , China)

Abstract: Columnar jointed basalt develops in the arch dam foundation and the dam abutment of Baihetan
Hydropower Station. After the water storage in the hydropower station, the head difference between the upstream
and the downstream of dam will form a high seepage pressure, and the strength characteristics of rock mass under
high osmotic pressure is one of concerned scientific issues in rock engineering. Therefore, artificial material with
physical and mechanical characteristics similar to those of in-situ rock mass was used to make the columnar jointed
rock mass model samples with the same joint structure. In order to investigate the effect of seepage flow pressure on
the failure modes, strength and seepage quantity of jointed rock mass, a series of triaxial tests on the columnar
jointed rock mass samples were carried out under different osmotic pressures. The experimental results indicate that
the failure mode of columnar jointed rock mass is sliding failure which alongs the joint dip angle under seepage flow
pressure. Moreover, the columnar jointed rock mass has a lower strength under seepage, and the peak strength of
triaxial compression test is negatively correlated with the osmotic pressure. Furthermore,four stages for the stress-
strain curve of columnar jointed rock mass under triaxial compression condition are summarized based on test
results, and seepage quantity shows phased characteristics with the stress-strain curve. Additionally, the effect of
seepage on columnar jointed rock mass strength and seepage flow is obvious.

Key words: columnar jointed rock mass;rock model samples;seepage; strength characteristic ;triaxial test;failure
mode; Baihetan Hydropower Station
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Fig.1 Sample preparing process of the columnar jointed rock mass
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Fig.4 Stress-strain curves of columnar

jointed rock massin the triaxialtests
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