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Triaxial compression test on sandstone specimen with single artificial joint
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Abstract; The bonding interface of two intact rocks bonded by epoxy adhesive is taken as an artificial joint,
the shearing strength characteristics of the artificial joint is obtained by direct shearing tests, and the behaviors
of intact sandstone specimen and sandstone specimen with the single artificial joint (the angle between the
joint plane and the minor principal stress are 0°, 30°, 60° and 90°, respectively) are analyzed based on the
triaxial test results. The results show that the shearing failure mode of the artificial joint shows brittleness
damage in the direct shearing tests, and the shear strength meets the Mohr-Coulomb theory. The failure modes
and Young’ s modulus of intact rocks are similar under different confining pressures (2.5, 5.0 and 7.5
MPa) , and the peak strength increases with the increasing confining pressure. The failure modes, Young’s
modulus and peak strengths of the sandstone specimen with the single artificial joint of different angles are
different under the contact confining pressure of 2.5 MPa, the curve of peak strength and joint inclination
angle is in the shape of anti-tick (\,), and the strength of 60° jointed specimen is only 19.7% of that of
intact rocks, indicating that the angle of the artificial joint significantly affects the characteristics of rock mass.

3D calculation formulas for the section internal force through the center of the column specimen are derived.
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Theoretical analyses of the failure modes of intact rocks and 60° jointed specimen are consistent with the

experimental results. The matching degree of theoretical analyses and experimental results is higher than that

by the traditional 2D calculation formula.

Keywords:intact sandstone specimen; sandstone specimen with single artificial joint; direct shearing test;

triaxial compression test; 3D calculation formulas
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Fig. 1 Failure modes of intact sandstone specimens
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Fig. 2 Stress-strain curves of intact sandstone in lab
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Fig. 3 Direct shear test of the artificial joint
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Fig.4 Shear stress-displacement curves of the artificial joint
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Fig. 5 Shear strength curves of the artificial joint
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Fig. 6 Specimen with the single artificial joint in triaxial test
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Fig. 7 Typical failure modes of sandstone specimens

with the single artificial joint
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Fig. 8 Stress-strain curves of sandstone specimens

with the single artificial joint
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Fig. 9 Effects of the joint inclination angles on peak strength

of sandstone specimens with the single artificial joint

MR Jeager HA.55 1] 218 ,30° 71 90° 45 B AY 17 £ A
SRR PR B (H UG B 45 30° 1 90°71Y B M 1A
F1%9 R A7 - PO A2 i 2 AN [ 5 B S A, L UG ] 9 5 A/ |
ISR 5 NP » AT =P Ry (SIS N B e B R g ST S )
HE A T —E B G, HN T B A A AR T
ARGURE N 9 A% 3, S BON T BEA M I AE Y i
PRASE S MG B 2N T o8 A £ R

N TS U ARG 45 51 15 ) DA 5 R S A A
[ 21 b U S s 25 A JROR 45 5% B Bl 4 AT
T B ) A AT AT Y

4 ZHNFRESNT

= Y A A R R B = Bl 6 b 1 32 RS T
AP 11 6 P 7 ) — HEAR 5, il 5 52 0 4 AT SR
B AT A A A B R IE R ) o, FUBTRE Y 7,

o, + 0, g, —

o, )
2 + 5, cos B

g, — 03

T, = 5 sin2f3 (1)

Ao, ——ICRE IR I B4 Jl ) 157 5
oy — 15 1 [ K
ot 2 R YIRS (5 I B2 TR R NN Y VAV v A L
A
Xof LT A A N B 1 P e AR 4 X
(1) BEAT T AL B9 — 4E 31530, IR 25 & 45 0 A0 19 BT A9 471
9 56 J3E 2% 2, FOUI PR B R R R A Y T B O R




54 1

JK SCH TR M R -89 .

7 HLTAT A IR o
SR B AR AR b T = 4 A2 SRS U T T A
Yl A B il = 4R 2 E UL 10, 4 25 fa) JL AT 035 n] %0,
AR [ A A B ) A TR A R, LR S, 5 1R AR OE
DIHEE AL S, Z Wk cosBo B BRI ML S, N :
S mr’

Sez ‘ =

cos cosf3

5 R AR o A P 2 A

P
l/., -X

(2)

JJZC':F':T

1=

(a) AR

(b) AFE 4> i

E10 TEEZAN=ZHLIITE

Fig. 10 3D stress diagram of the artificial joint in triaxial test
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