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Table 1 Scheme of true triaxial compression experiment

s FP#HRI/d - o1/ MPa o2/ MPa o3/MPa
TTT-07-0.3 7 IRENTEN 0.3 0.5
TTT-07-0.5 7 1 EWEIR 0.5 0.5
TTT-07-0.7 7 1 ZHIR 0.7 0.5
TTT-28-0.3 28 1 BWIR 0.3 0.5
TTT-28-0.5 28 1 BB 0.5 0.5
TTT-28-0.7 28 1 ZWEIR 0.7 0.5
TTT-60-0.3 60 1 BEREIR 0.3 0.5
TTT-60-0.5 60 1 BRI 0.5 0.5
TTT-60-0.7 60 IRERTEIN 0.7 0.5
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Table 2 Results of true triaxial compression experiment st
N T a2 i/ VE(E R/ SRR L/
B4 d MPa MPa MPa g4 \
TTT-07-0.3 7 0.3 3.63 79.39 § sl
TTT-07-0.5 7 0.5 4.42 126.71 E
TTT-07-0.7 7 0.7 5.20 162.71 E2f
TTT-28-0.3 28 0.3 4.36 83.49 | A R Td
TTT-28-0.5 28 0.5 4.80 175.70 —;?ﬁi% %33
TTT-28-0.7 28 0.7 6.02 180.75 L e N
TTT-60-0.3 60 0.3 5.55 116.62 ) i o222 /% 340 D L B2 /%
TTT-60-0.5 60 0.5 6.34 128.61 (a) TTT-0.3
TTT-60-0.7 60 0.7 6.71 278.88 6
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Fig.3 Acoustic emission characteristics of backfilling

specimen TTT-07-0.7
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Table 3 Experiment schemes for unidirectional and

bidirectional unloading

FE o1/ Gs/ o3/

BRER R B S A /d MPa MPa  MPa
B EZIRY  DXH-0.3 60  WEMHAY 80Y 0.3~0 0.5
DXH-0.5 VB 80% 0.5~0 0.5

DXH-0.7 IEME Y 80% 0.7~0 0.5

W EHIRE SXH0.3-05 60 WM 80% 0.3~0 0.5~0
SXH-0.5-0.5 IEEAY 80% 0.5~0 0.5~0

SXH-0.7-0.5 WM 80% 0.7~0 0.5~0
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Table 4 Experimental results of unidirectional

unloading of backfilling specimens

WIFHS  EEREE/MPa SRR/ MPa AR/
DXH-0.3 4.61 802.33 0.20
DXH-0.5 5.22 722.10 0.41
DXH-0.7 5.46 336.97 0.05
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Fig.5 Stress-strain curves of backfilling specimen under

unidirectional unloading conditions
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Fig.6 Acoustic emission characteristics and failure state
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Table 5 Experimental results of bidirectional

unloading of backfilling specimens

WFHS  WEEMREE/MPa B/ MPa HER /e
SXH-0.3-0.5 4.61 231.49 0.02
SXH-0.5-0.5 5.17 567.50 0.08
SXH-0.7-0.5 5.51 454.65 0.48
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Fig.7 Stress-strain curves of backfilling specimens under

bidirectional unloading conditions
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Fig.8 Acoustic emission characteristics and failure state

of backfilling specimen SXH-0.7-0.5
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Mechanical Characteristics of Backfill Under True Triaxial Compression and Unloading Conditions
JING Xiaodong', SONG Zepu', KOU Yunpeng'?®, ZHU Gengjie'
(1.Filling Engineering Laboratory, Shandong Gold Group Co.. Ltd.. Laizhou. Shandong 261441, China;
2.Shandong Gold Group Co., Ltd., Jinan, Shandong 250100, China)

Abstract: For mines that adopt the filling mining method, the backfill is an important component of the underground stope.
During the filling mining process of the first mining room and the pillars to be extracted after filling is completed, the backfill is
disturbed and unloaded by the original geological stress and the excavation of the ore body. Based on the stress variation path
during the filling mining process, the true triaxial compression and unloading experiments on backfill were carried out, the
instability failure process and acoustic emission response characteristics of backfill were analyzed, and the mechanical properties
of backfill were studied. The results are concluded as follows. Firstly, under true triaxial compression conditions, the failure
mode of the backfill specimens is mainly tensile failure. exhibiting better elasticity. The peak strength and elastic modulus
increase with the increase of curing time and confining pressure. Secondly, under unidirectional unloading conditions, the peak
strength of the backfill specimens decreases by about 17.74% compared to the peak strength under true triaxial compression
conditions. The peak strength increases with the increase of confining pressure, the elastic modulus decreases with the increase
of confining pressure, and the Poisson’s ratio firstly increases and then decreases with the increase of confining pressure.
Thirdly, under bidirectional unloading conditions, the backfill specimens rapidly lose stability and fail, with a peak strength
decrease of about 17.76 % compared to the peak strength under true triaxial compression conditions. The peak strength, elastic
modulus, and Poisson’s ratio of the backfill specimens all increase with the increase of confining pressure. Finally. the backfill
specimens undergo greater deformation and lower failure strength under bidirectional unloading conditions than under
unidirectional unloading conditions.

Key words: Backfill, Mechanical characteristics, True triaxial compression, Unidirectional unloading, Bidirectional unloading





