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Abstract: In order to study the rockburst mechanism of circular tunnel under the influence of lateral pressure, the
physical test of red sandstone samples with holes was carried out by means of biaxial loading device. The high-speed
camera was used to record the whole process. The results show that the rockburst process can be divided into four
periods: The quiet period, spalling period, buckling period and rockburst damage period. With the increase of lateral
pressure, the vertical initiation stress of the borehole and the depth of the V-shaped notch increase linearly. Lateral

pressure affects rockburst primarily from two aspects. Firstly, it affects the failure mechanism of caverns. The verti-
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cal crack initiation stress and the horizontal stress gradient of the borehole are low during low lateral pressure. The
tensile failure mechanism is the main failure mechanism and the failure range is minimum. When the lateral pressure
is large, the failure mechanism in the shallow part of the borehole is similar to the case with low lateral pressure.
But the failure mechanism in the deep sections of the borehole is similar to the triaxial compression with the increase
of horizontal stress. The main failure mechanism is shear failure mechanism and the failure range is high. Secondly.
it affects the energy accumulation and release characteristics of the borehole. As the lateral pressure increases, the
duration of the quiet period increases while the duration of the failure period decreases. As a result, the energy re-
lease rate per unit time increases and the rockburst occurs more violently.
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Fig. 4 Damage patterns of tunnels when lateral pressure is 5 MPa
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Fig. 5 Failure process of the borehole

LA T g 2 TR 28 [) R ) AR A & [ 2 52 B0 1A 8 48T LA 10 4 B2 A8 Ak i T8 g BIVIET i) = gl 1) ) AN 7
AR TE o DRI AT LA [0 8 13- T A8 [t . A i) B 7 ARAS TR AR v g 2 A = BRI = B K Y )
BT W P A B oo =3P —qo RN RE . p=0. M q=0o. . 133N EKYINT)
Comax —30: 0.0 (D
1R 6 g5 1 I RE A R B Y 2 R RN T o B K YT TT 6 M 35 SRR SC R . T BE (1)
AR BN ) R R Y g B A 4 R S 2 RS KO . SR 1 MPa i 3 R 2 ) R R YR )
53 52h 32,18 A 95. 54 MPa, i >4 i) 3% K F] 12 MPa B, 22 15 82 24 W ) F fe K Y00 7 B0ME 53 ) 48. 1 F
132.3 MPa,Zp 48 e 7 49. 5% F1 38. 5%,



. 50 - b AHE KR FFIROE RHAF RO 2020 5% 1 2

7 25 T I B A SRR S M Y oe x1 AEHANNEEERE AFMEXYINA
Z. BEH I E B S, I BE Ry SRR R A M Tab. 1 Vertical initiation stress and maximum tangential stress
KR a3 I FE g 1 MPaltt 3 B i 57 95 WIIE o, /MPa s 81
ALK 2.1 mm, [ &3 K 3] 12 MPa M HRZN S 0. /MPa 32.18  34.16  38.84  48.1
F 3 B SR IR BE 3% 5.3 mm, R 152% e K YIRE I 69max/ MPa 95.54  97.48  108.52  132.3

SCHRCLO Ti B 7 56 1) o e 2 W 1L 2 e IR
TR B2 I 31 B i R U)o 38 DR T 2 e M 09 R A L 9 ) B e DR L g ) s 3 R 2 e M B OB T X —
L AR A5 R . B TR B G 2R LT LUK B 1. 353X 5 Martin 552 L7 Wi I 25 AR I

50 - " ARSI 140 6
am——- BRHIR " -

s 130 A .

& o
& g
_% d120 2 g 4T
S 40 R o
= 1= 5 .
= o3
ﬁ - 110 X T_@
w2 " g 2F /
~ 100 e
300 7=1.485 79+0.351 58X
1 = -
90 L L L L L L L
0 0 2 4 6 8 10 12
I FE/MPa 0 FE/MPa
Blo6 RBEEERNARSEAVEANSMUENXZE 7 AEMSARESNENXREE
Fig. 6 Curve of vertical initiation stress, Fig. 7 Relationship between borehole
maximum tangential stress and lateral pressure failure depth and lateral pressure
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Fig. 8 Cave failure pattern and its sketch
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Tab. 2 Time proportion of rockburst at different stages
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