£ 2024 4F 4524 % 5520 B By £ R 5 I & ISSN 1671—1815 %3

o 2024, 24(20) 08648 -07 Science Technology and Engineering CN 11—4688/T ._- .0

DOI:10. 12404/j. issn. 1671-1815. 2306104
SIAEOKAE, sEhhas, KEEE, . FEA SR rE R e J]. RREROR S TR, 2024, 24(20) : 8648-8654.
Zhang Wang, Mo Pingiang, Zhang Qige, et al. Experiment of anisotropic axial extension of clay rock[ J]. Science Technology and Engineer-

ing, 2024, 24(20) ; 8648-8654.

L m & m R E E I I

RAEE'? ) BERER ) KBFE AR, kM
(1 P ET RS2 S R TR2ERG, B TR RE S S is 4 4 B A S0 s, 1N 221116,
2. RPN A 22 2 H AR B R AR, RYI 5180355 3. Bl T KA 55 Be, I 200093)

OB ALEAABIKNSEN RSN ATAHEARSAMBEEHE WER THEERARAEILE, ATHRERG
AL OPELIR R B XA T Hn A& L s il R — R RE EE A A0 4G 3 AP
PEEFR A BRI, SRR R EBEN IR TR RZGRE AR TV a R R TR, RBLERENA L2
HhepEMRE L ERmA X, ELERFAFEAG T @R RK, MESERGE BT a6k A 0=45°7F w A AR,
RE B AXMGRENZE UN, RB A NS BEITREN EIF iR A L 54 e (7R A AE, £ 2 2 HOREX
LB ERE TR KRR IR A A ML =45 F R ILEGHIN, BRUMETERRAMER AR AN BE X £
Fobk A TAT T R G AL A B R T e Ay,

Fefltinl AL, b, Bk, e AR, HEAS

TEES IS TU4SS; XHkERED A

Experiment of Anisotropic Axial Extension of Clay Rock
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[ Abstract] Clay rocks have the advantages of extremely low permeability, self-sealing potential of fractures, and high sorption ca-
pacity, and are thus chosen as a potential geological barrier for underground disposal of radioactive waste. In order to study the influ-
ence of bedding plane on the peak strength, failure mode and elastic modulus of clay rocks, a series of axial extension (AE) cyclic
loading and unloading tests were carried out for specimens with different bedding angles. The AE test was performed by increasing the
radial stress and decreasing the axial stress at the same time under constant mean stress. The experimental results show that the peak
axial strength of clay rocks is related to the bedding plane. The peak strength of clay rocks reaches the maximum in the direction
parallel to and perpendicular to bedding, and the lowest in the direction the angle between drilling core and bedding direction 8 =45°.
The strength curves of specimen with different bedding angles show U shape. The characteristics of the axial peak strength of clay rock
can be described well by the rock breaking criteria at different angles. The failure pattern of clay rock also varies with bedding plane,
the samples are mainly tensile fracture, while the compressive failure occurs at  =45°. The elastic modulus shows great difference in
different bedding angles, and the parallel and vertical directions of bedding are obviously larger than other directions.

[ Keywords] clay rock; axial extension; anisotropy; axial peak strength; elastic modulus
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Table 1 Clay rock sample parameters

HR/ w0 WM W
mm mm (°) IS/ MPa  W&{E/MPa

WA=

EST57912-AEl 19.84  40.21 0 -0.5079 18.912'1
EST57912-AE2 19.92  39.95 30 -0.1074 18.899 8
EST57912-AE3 19.89 40.01 45 1.0297 17.2211
EST57912-AE4 19.96 39.88 60 -0.1305 19.004 7
EST57912-AES 19.91  39.91 90 -0.5297 18.9052
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Fig. 2 Used testing apparatus with multi-physics coupling'™
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