439 HH 2 W = + VAl e Vol.39 No.2
2018 FF 2 H Rock and Soil Mechanics Feb. 2018

DOI: 10.16285/j.rsm.2016.0451

ZHESE T & REREWIFHLE]

Liaikl, Gk, FHRXL ghf b2 BRFL Gk

(L EB2EEE OS2I A+ 5 TRE R E e, Wik $X 430071;
2. EPRKY B RED 1 S R E AR, HEKK 400044)

W OB B A R0 P IR R IR IR SR L AL F R 7T T 2 BTG 1A 52 7~ R T B R 77 [ A L
i, BT R ERFAE I TR, SR AZ s RS B T SR BIN ) SRR RN IS AR, HR A B
PV T B2 S ARIIUERPE, BETI 456 2 MBI 447 T &% )2 LA WM IR T 2R ML . 45 SR8 ST 8y 5 ) AN
FJZ R A RIS, Bl KA — e Mg A O AL B B X TR BE P 2R BE R, R IR AR AR R 9 i v
FIERFL AR fE— SR RS K T R B RS, RRMT RMAEH R ImK, 2055 RAERTEBIIR. 2
G R 2 P BUE 2 A 2% VERRAR, BRI E X — 7 e 2% .

KB W Hm KE S SRS BIRHLE

¢@ﬁ%%:nmw SCERBRIRAG: A XEHT: 1000—7598 (2018)02—0644—07

Failure mechanisms of salt rock with an interlayer under triaxial compression

MA Xu-giang!, SHI Xi-lin!, YIN Hong-wu!, YANG Chun-he*?, LI Yin-pingt, MA Hong-ling®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China; 2. Key Laboratory for the Exploitation of Southwest Resources
and Environmental Disaster Control Engineering of Ministry of Education, Chongging University, Chongging 400044, China)

Abstract: Triaxial compression tests were conducted on salt rock specimens with an interlayer to investigate its failure modes and
failure mechanisms. Based on the force balance of an interlayer element and the transfer mechanism of shear stress on the interface,
we established a differential equation of the interlayer's radial displacement. The theoretical formulas of shear stress on the interface,
and stresses and strains of the interlayer were obtained by solving the differential equation. Numerical simulation was also performed
to verify the accuracy of these stress formulas. Moreover, failure modes and failure mechanisms of salt rock with an interlayer are
analysed by various failure criteria. It is found that shear stress on the interface and stress of the interlayer are not uniformly
distributed, and their maximum values are typically in the edge and the centre. With regards to vertical splitting of the interlayer,
calculations suggest that tensile stress or tensile strain in the horizontal direction occurs in the interlayer. A ring-shaped white crack is
observed in the edge of the interface of some specimens, which is caused by the maximum shear stress on the interface. Thus, the
sliding failure of the interface is prone to happen. The induced failures of the interface and the interlayer lead to a decrease in
tightness of salt rock with an interlayer.
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Fig.1 Schematic of salt rock with interlayer
under triaxial compression
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Fig.2 Stresses components of an interlayer element
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