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Fig.1 Preparation process of specimens
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Fig.2 Test system of uniaxial compression
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Fig.3 Stress—strain curves of unfilled specimens
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Fig.4 Stress—strain curves of filling specimens
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Fig.5 Peak strength of unfilled and filling defect combination specimens
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Fig. 6 Crack propagation process of specimens under different inclination angles
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Fig.7 Crack propagation process of unfilled specimens with 60° inclination angle
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Fig. 12 Strain field evolution characteristics of cement filling specimens with a circular hole radius of R=2 mm

2026 £ 8 8 HE34%-%.48 999



1000

B4t

BTG T ST B R Sy S B |, ] AR
By, HAESN RN 1 N SR Y e A AR T 1) SR B
13 R BT, SR R N AT T A iz A 4 o
o BEA NS RPERIE R, IR A R R R (b D),
A JCIE BBk B 1 0 0 A K LR R AR B
B, Jo T B SR B S A AR B N AR B o
A7, BE I R, (EE: i T SRS 0 ST
FESRCRBA 1 9 1 A8 B i A7) e AR A BRI,
TSI 7S F i S e P 2 R i S
HOA KA, RSN VT Bl R
(e mi)o BRI, FEEA R RE S A R 1%
SEBURE T, B 1 H A AR BORAIE i B A BB K
AR IRSCOR A P A e, 1R 1R
AR REMESEE 35 T2 W1 2 P RE

4 RHEEREAX

TESAH RS T, Bl 2B AR FL P AR 22
e, SRR BRI B 107 3 o A 23 K AR AR, 2 R — Ak Y
IO 7 e 3 o R 2 AR BRI 3 R AR IR 7 A
B O TR R AR I Rl R
PIRR A B RS T 4 R (8 13), 7050
[52£L b g B B A g i AR R (T R
L RBR I A 3 R RS (AR R,
FLPIM TR D SR | B 2R A v o £ 3SR S
B (IR 28 (54 AL 0] g A 437 e CIV 2
2o WU B, h T IR ROK R I A 5
PEREAR TR0, 7655 A1 IR AR AL 2RI, ST IOK Je 41 it
PR e

/'
R \
—>
ﬂ 1 — " 4‘\\
SESAE BB R
F B
1% ) % IV 7

E13 HygizsEX

Fig. 13 Crack initiation mode
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Fig. 14 Failure modes of sandstone specimens with combined defects
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Study on the Influence of Crack Filling on the Mechanical Properties and
Failure Characteristics of Composite Defect Sandstone

LI Junkang', YI Yanglai', GAO Jian', BAI Yonghong', HUANG Yiyao’, TAN Tao’, ZHANG
Chunyang’
1.Hunan Baoshan Nonferrous Metals Mining Co., Ltd., Chenzhou 424400, Hunan, China;

2.School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, Hubei,
China

Abstract: This study investigates the mechanical properties and failure characteristics of grouting-filled
fractured rock masses by examining the influence of fissure inclination, circular hole radius, and filling
conditions on the mechanical behavior and strain field evolution of specimens with combined defects. This is
achieved through uniaxial compression tests and the application of digital image correlation(DIC) technology.
The findings reveal that the peak stress and crack initiation stress of filled specimens are significantly greater
than those of unfilled specimens. For both specimen types, peak strength and crack initiation stress increase with
fissure inclination angle, while they exhibit no significant dependence on the circular hole radius. The evolution
of the principal strain of cracks is independent of fissure size and inclination, correlating instead with the
mechanical behavior of the rock at various damage stages. This provides a foundation for determining the
characteristic stresses of fractured rock. In specimens without filling, strain localization zones during the elastic
phase initially form around the combined defects and progressively migrate toward the defect tips. In contrast,
in cement-filled specimens, the maximum strain remains concentrated within the filling zone for a prolonged
duration, only transitioning to the defect tips following the fracture of the filling material. Based on the
mechanisms and locations of initiation, the crack initiation modes in specimens with combined defects can be
classified into four distinct categories. Additionally, the failure patterns, determined by the formation and
coalescence of secondary cracks, are categorized into three types of tension-shear composite failure modes.
Importantly, both the crack initiation and failure modes are predominantly influenced by the fissure inclination
angle, with no significant correlation to the radius of the circular hole or the filling conditions.

Key words: fractured rock mass; digital image technology; composite defects; crack filling; mechanical

properties; failure characteristics
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