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EXPERIMENTAL STUDY OF MECHANICAL PROPERTY OF TWO TYPES
OF SEDIMENTARY SALT ROCK WITH INTERFACE

YAO Yuanfeng, YANG Chunhe, JI Wendong, MA Hongling, ZONG Xianlei
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China)

Abstract: Jintan bedded salt rock caused by mechanical and chemical deposition actions is structured under
shallow lacustrine-lagoon facies-evaporite rock facies geological environments. However, Qianjiang bedded salt
rock, whose lake basin environment is perennial deep water bedded salt lake, is formed by mechanical deposition
action under the deep-water lake, oxygen lack and calm water environments. So, the interfaces between these two
types of salt rocks are different. According to the characteristics of interfaces between Jintan and Qianjiang salt
rocks, the uniaxial compression tests, shear tests and triaxial compression texts are carried out to investigate the
interfaces of typical Jintan and Qianjiang salt rock specimens; and the complete stress-strain curves and their
mechanical significations are deeply analyzed. Simultaneously, the specimens failure characteristics are also
investigated. It is shown that: (1) Both of the two kinds of salt rock specimens present good ductility and the
collapse failures don't occur. (2) The cracks are generated mainly around the interfaces. The interface of Qianjiang
salt rock plays a prominent role in limiting the deformation of the samples compared with the Jintan's. (3) The
peak shear stresses of both interface salt rocks are almost equal to the pure salt rock’s, which indicates that the
shear failure of interface salt rocks is decided by the mechanical behavior of pure salt rock. The results could
provide some references for selection and construction of gas storages.
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Fig.1 Typical samples and sketches of Jintan and Qianjiang
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Table 1 Numbers of specimens and parameters

vad [57 7R EREYA &V )L VA 3

HHEE/m _
iy - mm mm kg (gecm ) &fF
34-2 876.55~877.08 199.2 99.0 3.328 2.172 ‘
Likii
45-1 887.37~887.82  200.2 99.8 3.338  2.132
46 888.43~888.83 197.2 99.9 3370 2.180 10 MPa
50 893.49~893.98 2019 98.6 3.340 2.170 20 MPa

89 -1 961.69~961.79 1172 101.5 2.036 2.147 20kN
89-3 961.85~961.96  108.0 100.3 1.871 2.192 40kN
89 -4 961.95~962.05 109.1 100.7 1970 2268 60kN
89 -5 962.06~962.17 1104 101.0 2.001 2263 80kN
JH36  1875.08~187542 1946 98.6 3307 2225 \
JH-51 188548~188591 1989 99.6 3454 2230 i
JH-49 1884.61~1885.05 199.3 99.7 3.598 2312 20MPa
JH-98 1908.89~1909.16 199.7 99.8 3.541  2.265 10 MPa
JH331 2088.54~2088.75 111.1 102.6 2.125 2316 20kN
JH332 2090.55~2091.81 105.8 103.6 2.045 2.294 40kN
JH264 2042.63~2042.99 1054 102.0 1.955 2270 60kN

JH309 -3 2072.56~2072.82 101.1 102.2 1.747 2.108 8O0kN

VE: 20, 40, 60, 80 kN N HBYAIGYL S5 10, 20 MPa b =Hli &
SR
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Fig.2 Sensors setup and data collection system
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Fig.3 Typical samples and sketches of Jintan and Qianjiang
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salt rocks with interface after uniaxial compression
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Fig.4 Test curves of Jintan and Qianjiang salt rocks with

interface under uniaxial compression
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Table 2 Mechanical parameters of two salt rocks with interface
under uniaxial compression

WA VE(E Y 7/ MPa SEPEAE R /GPa TR LE
34-2 20.16 1.630 0.184
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Fig.5 Test curves of Jintan and Qianjing salt rocks with

interface under triaxial compression
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Fig.6 Photos of typical samples of Jintan and Qianjiang salt

rocks with interface after triaxial compression
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