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Abstract: In order to study the disturbance and failure mechanism of high-stress surrounding rock, triaxial con-
ventional compression and triaxial cyclic disturbance tests of rock-like specimens under different confining pres-
sures were carried out, and the disturbance stress-strain rule and deformation and failure characteristics of the
specimens were obtained. Nuclear magnetic resonance (NMR) imaging tests were carried out on the specimens to
further elucidate the disturbance and failure mechanism of the specimens from a microscopic perspective. The
results show that: (1) all specimens have a threshold strength under different confining pressures. When the axial
load exceeds the threshold strength, the axial deformation becomes sensitive to the disturbance, and the re-

application of the disturbance will cause significant deformation of the specimen. When the axial load is lower
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than the threshold strength, the deformation is not sensitive to the disturbance. The ratio of threshold strength to
ultimate strength can reflect the anti-disturbance ability of the specimen. With the increase of confining pressure,
the ratio shows a gradual decreasing rule, indicating that the anti-disturbance ability of the specimen decreases
under high confining pressure, and it is more sensitive to the disturbance effect. (2) The rock-like specimen has a
weakening effect under the action of disturbance. For example, the specimen under the conventional triaxial 10
MPa confining pressure shows waist drum failure, while the specimen under the action of disturbance shows
oblique brittle failure, which is similar to the failure form under the conventional triaxial 5 MPa confining pres-
sure. (3) Under the action of high stress, the rock specimen enters the state of plastic flow, the internal particles
rearrange, the proportion of small pores and large pores decreases, while the proportion of medium pores increas-
es significantly, and the internal porosity of the specimen decreases as a whole.

Key words: rock-like specimen; triaxial disturbance; threshold intensity; destruction pattern; nuclear magnetic
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Table 2 Basic mechanical parameters of rock and rock
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under conventional compression conditions
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Fig. 13 Failure patterns of rocks under different confining pressures under disturbed conditions

TG0, 12, 130, HRUERAa %0, bEE
B T s 28 AR e B & D et B 24 L i A
T, ®RU-Euk . BEARTRERINEE,; HaiEH
AR R, WatERID) . WA T B A A
%o R ZRBNE MRS ST, W R e
2 T IREEAEL0, 15,2 0 MPalEl & %30 9B %
TEPERIR, ZHEh e, 0 5 00 RO i 1 Al
NS WEAE REE R E R R . X B =l R
—HIR BRI S AT, PR E A MR —
SEMIFSH RN . HEBFEP Py ORI R
AR MRS A, JRMEE. R
PEIMEAIN, TR BRI R B T il
1 BARE, AA N G RAEREA B X
HERE . IR FIAE AR X DR BRIy e
RALESr RN PN Ja 3, Bl il g 0 o v 2> A 45
JE BRI FH sk 553 12 R AL PR e, AR AR B
BOR, R RIS X . Ol AT S
L HORAS NG AE T — € S PE AR RE, BT 7EsME
VAR R [ BB VAR T () 2 A8 e A R R, LB fr 3
BA i B N A8 1A 1R AR B B B R AR /N i R
4, FEEReBRR IR, G R SORE IR R
AT, RIARGE T KA RS 2%, N
R E A WSS X IR, A MR IR 2 A ife 1
WEIR . il )R E A R S A AT PR A 2 R R R,
T 80 JIH 85 I A AR - 5 M i P S A R
3.3 EEARGAILERS T

Nt — PR E AR AR T R
IIALER, 8 I A% LR R 2 BT X (NMR imaging
analyzer), UIPE14F77~, X BRI A3 I 55
TEARAEFI3AN R 0B ARLF AT P EB AL B 45 44 43 Hr,
WESHT R . 43324 hiflK. 24 hET 5 2R ER
A3 AR I A S S T SR A A SR R
B, wmE16HTR.

Kl 14 NMI20-025 V-1 B4R A5 43 BT X
Fig.14 NMI20-025 V- NMR imaging analyzer

(a) 3 BENLA IO

' (b) MESBIRRLE

K15 BB 3SR A
Fig. 15 Specimen used in NMR

HE16(a) T LAKIL, ARINE R AE G B
DLLAL B2 6B, Ut BRI A A7 A — SR 1Y)
L. HE16(b) T LR B, R R AEEEATE,
SR B LB Ok, EE b R B — e/ B8
ot aL, U B RO LB IR 48, PR T —
ST A N LB

023034-11



TELE: R 55255 TFEZEMR Vol. 6, No. 2(2024): 023034

(a) R ILRRE E

(b) MESZ AR IR S
16 IR RAE K

Fig. 16 Nuclear magnetic resonance imaging contrast
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