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Mechanical behavior of sandstone containing double circular
cavities under uniaxial compression

ZHU Tan-tan, JING Hong-wen, SU Hai-jian, YIN Qian, DU Ming-rui
(State Key Laboratory for Geomechanics & Deep Underground Engineering, China University of Mining & Technology, Xuzhou 221116,

China)

Abstract: Hole is one of the basic forms of micro defects in rock, and its fracture evolution mechanisms have become an
important research subject in the field of rock mechanics. The uniaxial compression tests on tabular sandstone samples with
pre-existing double circular cavities are conducted in order to investigate the effect of circle center distance 2b and angle o on
strength, deformation and fracture evolution process of sandstone. The results show that both the peak strength and the elastic
modulus of sandstone increase first and then decrease with the increase of the circle center distance 25, and the peak strength
and the elastic modulus reach their maximum values respectively when the circle center distance is 22 and 27 mm. With the
increase of angle a, both the peak strength and the elastic modulus first decrease and then increase, and both of them reach the
minimum values when the angle is 60° . The initial damage forms of the double circular cavities samples are all the collapsing
destruction from the inner wall of the holes, and both the circle center distance and the angle have great influences on the stress
levels of crack initiation, lap ways of holes and fracture evolution process.
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Fig. 1 Sandstone samples and test system
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Table 1 Geometrical sizes and mechanical parameters of sandstone samples
%5 W/mm H/mm T/mm 2b/mm al(®) D/mm o,/MPa E/GPa i
All 69.22 139.80 31.57 — — — 56.16 6.22 SEHIA R
Al3 69.34 140.40 31.78 — — — 58.57 6.31 -
A0l 69.43 139.99 30.07 — — 12.60 42.35 6.05
A02 69.43 140.42 31.20 17.00 90 12.60 39.86 5.35
A03 69.37 140.09 31.29 22.00 90 12.60 45.40 5.58
A04 69.37 140.38 30.08 27.00 90 12.60 38.30 5.80
A0S 69.18 139.94 30.01 32.00 90 12.60 35.81 5.76 AL
A06 69.30 140.44 31.61 37.00 90 12.60 30.91 4.72 )
A07 69.31 140.06 31.38 22.00 0 12.60 35.38 5.21
A08 69.42 140.14 30.11 22.00 30 12.60 30.39 5.43
A09 69.37 140.10 30.08 22.00 45 12.60 27.06 5.18
Al0 69.19 140.29 30.17 22.00 60 12.60 25.84 5.16




6 M

ARVRIE, A SR TR LI 7 Sl s 45 ) 27 R PRI o 1049

T, ENAR A 3.57X10 % . WIS HT7E R
S o 1 TR e BN 7 e = N 2 2= 7 | PO 5 AN
P R AT FHORRES 25 SR i nzdod R v o L B
FIRER . ARG, RN RN EiE RS
BT A8 FH R RE AR T A 24 A i FE AT G S I
KR

2 REHERSHT
2.1 SEERENFHYE

SEREARFE N ) N AR fh G A L S i 2 Fios,
WA 980 B S PR R R N6 1 o, Horb, o, W IEAE SR
B, E PPERCE. [EEUHNE, 3 MeEaik
FEh g5 A12 A FEIEAE SR A A 25.39 MPa, &5
A11 FT AL3 BUREAR LGB Ak B AR K, AR S5 PR e
P EnT DUR LI N S AR R 2 e L 2, DR
A2 RFEHEATHIER . I 2 i 1 afLLEH, PIAN5E
FARNFE 1 N AR [ 2875 He 2 [ BORN 2R AR TE B Bt
BEARESA, VR R R R P IE A A 57.37
MPa 1 6.27 GPa, PHANTRFF I R i SR 58 AR 5 il
IXAHZE 2.41 MPa 1 0.09 GPa, it LIy, ASCHT
IR A MRS LA, AT CAEATAS [R) 6l P A
TNRAE ) SRR 1 A

60

AR A3
sof-
ATl
£ 40
S ‘
3 &
S %0r i
2 TRmm meask
=20t
10F
0 03 06 0.9 12 s
RE7E £/1072

[ 2 FeERXELN T 4k

Fig. 2 Stress-strain curves of intact sandstone samples
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Fig. 3 Fracture evolution process of sandstone samples with a

single pre-existing hole
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Fig. 4 Stress-strain curves and mechanical parameters of sandstone
samples with different hole centre distances
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Fig. 5 Stress-strain curves and mechanical parameters of sandstone

samples with different angles
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