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Study on Mechanical Response of Gneiss Under Triaxial Compression

Li Shichao, Chen Hui, Zhang Xinghang, Shi Bin

School of Geology and Mining Engineering, Xinjiang University, China Xinjiang Urumqi 830047

Abstract: Gneiss is a common rock mass material widely encountered in mining engineering, and its mechanical properties
directly affect the stability of engineering rock masses. However, existing studies are still insufficient on its mechanical
behavior under triaxial stress conditions. In this paper, a series of laboratory triaxial compression tests were conducted with
confining pressures set at 5, 10, 15, and 20 MPa to systematically investigate the stress-strain curves, peak strength, and failure
characteristics of gneiss. The results show that the confining pressure has an effect of first increasing and then decreasing on
the peak deviatoric stress of gneiss. The critical confining pressure under the test conditions is 10 MPa, at which the bearing
and deformation capacities of the rock specimens are optimal. The failure modes of gneiss differ under various confining
pressures: it shows brittle failure under low confining pressure, and a trend of brittle-plastic transition under high confining
pressure. This study provides reliable experimental data support for underground roadway support, stope surrounding rock
control, and other engineering practices in gneiss-bearing mining areas.

Keywords: Triaxial compression; Gneiss; Mechanical response; Confining pressure effect

03l&

FREETEA 2 T HA P AR, LR
PR TR, O B T TR R
Sk, TGS TR, FRESELH F&RE, R
GETREE, HSRE e AR e,
SRR TRR, FRESHTE AR RS, Ti=HE
YRR BRSO LS PR R I BRES, AR R A
PR B, RTIBE T 20T F Rt
BERE, SRR AR . AT R BRI RS S
DMFERIE, HLAREE 00 R S RO DR B T
BRI, BRI TR E 2, BT, A

EEN=HERRY, RIS RS 1 R R 4
T%mﬁ—mmﬁﬁ\%ﬁﬁﬁﬁwﬁﬁm SR
R MR 5 FE S, R H R . R
B =t L TR S MR T R I B R 53
W,

66

1R EFSREHE
1.1 BHHI&

S X B ETEUN ke Sk TR
PhRAE) (GBT 50266—2013 ) FHlE, AE40IN TR E
2 50mm ., S 100mm [FRFRER G, BT RZEDN
T 0.2mm, BMGHEITSIHRZE/NT 0.05mm AR, G
B MGARERR iU, RIS A P R 5 7 v e B 3R

IErE, SlEAEmE 1R, £ XRD T8 ik
EREET YRS S A (652%) « KA (27.7) . B
(7.14%) %,

SR

B2 XR D474 5 Hr



B 25K 8% 11

ISSN: 2661-3611(Print); 2661-362X(Online)

12 Mg ERFR

AU L= i R R 22 E GCTS,RTR-1000 2
SEimm S A N ARS . RIAMARE 1000kN A
140MPa s R HE, IN#EGEEVEE 0.001 ~ 10mm/min.
ZIE AR BRE S R BT AL B H R BRI DL Bz it 4
R, EERNEBIEAFER B ROHREARER ). EE
FEIEA 5. 10, 15, 20MPa, FLL 0.05mm/min HF 1 H:
ICREIE R AR, EE SRR e .

B3 F = m Xk AR e
2 R 5ii
SRIERGRD - RS R AR, =
PRI 1 B,

[ SR
— R

0.0 02 04 06 08 L0 15 L2 09 0.6 -0.3 00 03
e/% e/%

(a) 5MPal JEAm#, (b) 10MPaF JE m 2,

(91793)/MPa

40200 02 04 06 08 10 12 -0 0.8 06 -04 0.2 00 02 0.4 06 05 L0
/% /%

(d) 20MPa ] JEm 2,

—— 5MPalin#k
2004 —— 10MPa)#k
—— 15MPajiEk
—— 20MPaln#;

0.0 0.2 0.4 0.6 0.8 1.0 12
HRIERAE (%)

(e) W@ - m R WEA
B4 =4 my m J1— 5 Tt 2 A

F1 A =ZHMEMLREER
W R 0| ARRERRI (fmR7 RS

) aﬁi@ ol1- | MRS e 1 | BRFIRIE 62
o 3(MPa) (%) (%)
1 5 160.03 0.345 0.165
2 10 202.73 0.471 0.309
3 15 159.53 0.104 0.274
4 20 122.28 0.087 0.221

MARR JTEAERTE , B Rk U6 B s iz 00 2 B0
SRS IR SEIAEHIE, 5MPa BEIE FRRI 125 160.03MPa,
10MPa [E[ERHAFIE(E 202.73MPa, ifi 15MPa, 20MPa
JE SRR RRBE A 159.53MPa, 122.28MPa, Hefi 5 R4
S

TR RAS TR T T, BRI 08 SMPa I 2 INEEE
BIYIMEA (X BBTY)) , mIULNAERS XBIUIRAL, TERL
LRl DI i TSI 1) o = ey et N O R0
AR FEIERIN 10MPa i FH0 A BRI BTLRGER,
FAE—HFHENEEYE, et & THAY
SIS IR, B RARSEINE] 15MPa HEIY) — BESR
GHAR, AT T ESS, R % Sk A sk S
2, EBSH LA E AR, BIEIEE AN 20MPa B
THABIUIA GRS |, FREGEHhRT A,
TR SH L, 550 & mSakE AR,

F IRR S F A ] 5 I oz A B ) e A R R R B H
FUEEME. 5SMPa & 10MPa HBIFEBYEE, BEFINZEM 0.345%
FHES 0.471%., BHIAIRZAEM 0.165% FF4 0.309%, WASHSE
ERER, ULBRIRE RSB B F RS S AT T RE D MG 5
YRGS E 15MPa. 20MPa [, REAIRTIA N A5
SN, RELH S EE TR A 2 EHBAOR, B
BB,

MRS — RS ARE , AREE TR RS
FIBRHEAAAEE S, IREE NSRRI BN BoE
WA BRI I, SR N B i, S
SIHAEEM R EES, BRSO s
TR AR, 10MPa AR EG  F R
REMIE ST, R N AR ERE IREAETERE Dk
Blft, MmEEEDIZER, RS TERERE D28
HRE S
3 &g

(1) RGBT 5~20MPa LT RO P =4l
AaiAS, BRER TR BRR S 1 R ) B R E
HARNZ 7 IR S e 7 AR 5B B S B FE s AR A
FUEE, 10MPa Bl E A AVGRIGEIE R B bvkes T3 EERERI

67



B RE5IMR 8% 11

ISSN: 2661-3611(Print); 2661-362X(Online)

SUE, HWHEE N ERARE S ATERE IR

(2) REBEE TGN — 0 A8 FRZREHIE 2 5T
F, REIE T AR EN B, ENETEREREE,
S EE NS B, BRI AR bES, BER
LR SR T Fr ks R S 2R AR

(3) REFTERRRE FMR AR, AR RS
B EET A, R EE R E S TR R
TRESHE, FERIEE RS & A S R ARz A
JEE ) = Sk B 9T
S22 3Tk -

[1] FEokd, W, BHESE By S HE TBM 1E
PEESIEEA BE A A ST GE R TR SR BER B EAR
2024,52(09):68—75.

[2] B E, B&E, /g% TeEaEENH
e 5 e @R R ah %S TR,

68

2009,28(08):1530—1540.

(3] FBREE, B, ENEZE BRA S ¥kt
RS2 FIGIEMNAHERF ). R 5% TRESR, 2020,
37(6): 1255-1262.

(4] XS, JEzKME, AR Sefr i & m st a o
FRASSREL A SN HUEZEHDTT, 2014,36(03):918—928.

(5] SkA5 88, AEet, SRS, 0B B bR
TIEATARIGIE R A 25 TR, 2013,32(S2):
3228-3237.

RETH : #rasge TR BIEX T B X R I
TiH - BRI, MEEkX st S By T ot am
EERIT RN, 5 2024A03001,

EHFEIN: B (1999.11-) , 5B, 1U&E, P
N, TR, PFRJTIA: B e 1A
IRFFFT



	片麻岩三轴压缩试验下的力学响应研究

