342 5 12 W = + 7 &2 Vol.42 No.12
2021 £ 12 A Rock and Soil Mechanics Dec. 2021

DOI: 10.16285/j.rsm.2021.0520

MEMER T REARFNNE
FriE St IFHLE

FIAR, % R2, ZAHE!

(1 PR BAREF TR, W11t R 430072; 2. o E @SR R R E R AR, Wir K9 410014)

OB AR M-S DB E, FFRARERB) (-0.28~3.0 MPa) M T A4z BEE AU BTRLS,  [FII
I F 75 RS AKT Lo b 993 (0 0 AR S 3R B . I T4 R, R a5 ) B2 B Re A I U s T R b 8T 5
TR (R UAEARL I 7 B v 1) 7 ) 52 i 28 Ak, ePi i RN B N BURK, Hoek-Brown 5 #E ML i 1 REAS BLUT R AE 42 N 7 X 1)
SRPEARFAE . 7 BT RRR IR S5 ) KR T8 H s 43 B B 4, 5 R BT IR IR I S IR AR BUAH L, A S 2 R MR AE . iR
RER LT T SRR 59 10 S 7 (7 1) RA SR /INEE DDA DG, R B AR B 284 THT P R 2 P8 L R 7 R G S R AE AR 5 R 3 K
FHBPRLG . ML FH BT, FEBIARE BRI EE R X . SR RIVE LR TE W R o BRVE N 3K, 7 R I T A RR et )
K, WP NREC RS R B i )RR o hr BRI A4 I R B B T T e (AR T IR BB B, BRI s e
R BYN ARG TR O 0w Fl 0ea 5 75 RATSEUTT 43 BIRAEARE (K W SO AL RS, oca I S AURI S RS b AT AE
NE AR TIE -

Ko E: R SR BEPERESR. RORGE: BUGEAALE] Tk

FRESHES: TU452 HERARIRG: A XEHS: 1000—7598 (2021) 12—3335—10

Mechanical properties and failure mechanisms of the
rocklike specimens under tension shear effects
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(1. School of Civil Engineering, Wuhan University, Wuhan, Hubei 430072, China;
2. Power China Zhongnan Engineering Corporation Limited, Changsha, Hunan 410014, China)

Abstract: Using self-designed tension shear auxiliary device, we carried out a tension shear test and a compression shear test under
different normal stresses between —0.28 MPa and 3.0 MPa. We applied acoustic emission to compare and analyze the mechanical
properties and the damage failure mechanisms of the specimens for both tests. The main results are listed as below. The tension shear
auxiliary device can help us carry out the tension-shear test well. The peak stress varies with the normal stress non-linearly and is
more sensitive to the normal tensile stress. The Hoek-Brown strength criterion can generally characterize the strength of the full stress
area. The post-peak stress of the specimen in tension shear test drops severely and separates into two parts rapidly, showing the failure
characteristics with more brittleness than that of the compression shear test. The morphological characteristics of the fracture plane
are closely related to the direction and magnitude of normal stress. For compression shear test, the damage degree represented by the
acoustic emission parameters is greater, as well as the failure degree of the fracture plane, compared with those observed in tension
shear test. The frictional area and the local spalling of the fracture plane are also more obvious for the specimens in compression
shear test, compared with those in tension shear test. As the normal stress increases, the duration of the acoustic emission quiet period
gets longer, and the start time of the unstable crack propagation gets later. Compared with the compression one, the tension shear test
shows a shorter duration time for each stage of the failure process as well as a higher failure rate. The critical points occ, o and Gcd of
the shear-stress plot and the acoustic emission parameters can represent, respectively, the macroscopic and microscopic failure
process of the specimen. The critical point ocd and the acoustic emission b value can be used as omens of rock failure.
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Fig.1 Schematic illustration of the tension
shear auxiliary device
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Fig.10 Variation of the AE hit rate under different
normal stresses
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