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Deformation and Failure Laws of Surrounding Rock in Jointed Roadway Under Dynamic Load
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Abstract: In order to reveal the deformation and failure laws of surrounding rock in jointed roadway under dynamic load, 3DEC
software was used to simulate and analyze the influences of different burial depths, peak stresses, and load frequencies on the
deformation and instability characteristics of surrounding rock in jointed roadway under blasting load in a certain mine. The
results show that with the increase of blasting load disturbance time, the displacement of the roof, floor, and right wall of
jointed roadway firstly increases, then decreases, and finally stabilizes. The displacement of the roadway surrounding rock
increases linearly with the increase of burial depth and peak stress, and the plastic zone area of the roadway surrounding rock
also increases accordingly. The deformation and failure degree of the roadway surrounding rock deepen, and the most serious
location is on the floor. The displacement of the roadway surrounding rock decreases linearly with the increase of load
frequency, and the area of the plastic zone around the roadway slightly decreases. The influences of three factors on the
deformation of roadway surrounding rock were analyzed by response surface methodology. It was found that the burial depth
had the most significant impact, followed by the peak stress, and the load frequency was the smallest. The research results can
provide a theoretical guidance for mine safety production.
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Table 1 Simulation parameters of discrete fracture network
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Fig.2 Schematic diagram of blasting load and layout of monitoring points

1.3.2  BIAI SRR

SR AR B A AR RS A AN R R S
P, A A A b R 5T T B A AR R R Y R e, R
Hoek-Brown 220315 54K J1 % 2 80, B 4% Hoek-
Brown 225 i 15 1 204 01 2% 2 805 4 3t
J5 B9 Mohr-Coulomb #E , H 3Rk =k .

1+sing072 cosg

(8

fi=o1—oy 1—sing

Koy oy 200 0 de R F2 R ) Mg /N £ )50 H
c 3 R AT A EE B A MR R 05 o DR T 5
AR 4 f >0 W e AR 32 BT IR . AR B RS
AR A AL R A R B PR R

¢ 1—sing



108 gL B R S5 A

2025,45(4)

HAN S ZHOIR,
BT TSR B FE bR GST R AR BE AR AE Y T o
LS8, $7% Hoek-Brown #ENANT .

61:63+6c(mb?+5‘)“ €))
- :mle(cszz—gmo) 10
s :e((;SII;IOO) (11>

1 GSI 20
a:O.SJrg(e*T—e*T) (12)

P amy, R WEE A BB H R o Ol A A BT
FESRE 55 O SO MR R R B2 1 6 o 5o, Shy SR I
AR B B GST g M BT AR A, — RIRGST =
RMR —53a N A PRSEERHIE N 1.

F 4 Hoek-Brown il ¥R #E W], w] LL3E & =K (13)
RS 1A ST E 0.

Cem=0.°q *s" (13)

Xhog AN ES S HE— KN 1.2~2.0,

R A 0 B Al SURh BT 5 AR AT, U e, =
05 =0 s e PR B o, IT I B A R

o

Cim=—5 —— (14
my,
FRBPERLE LI A Ul
RMR 75— 10
E. =10 % ,6.>100 MPa (15)

E. = |2 10" ,5.<100 MP (16)
m 100 20 a

L, RMR ;M 1976 £ RMR 4y %iF4y .
AP BY 5 8 S 80T 08 i, Mohr-Coulomb
YRAE N 4 e K S e /DN FEN TR R TR RN

61=0um ko, 17
Kk Ho, Flo, FILMEE R RER SR ER
J1 RN EEBE S o THENT

singo/:% (18)

,7am,(1*singo/)

(19

‘ 2cosg’

4% Hoek-Brown 18 77 ¥ 1H 5% 0 1) A 1k
J15 250 A5 B B A T8 LA AR T S5O0
7 2, 1€ 3DEC B4 rh, % 1y 3 S 80K A 58— 1 1
{EbR 1 HLBOE AR 95 3050 5 2 19 38 S 40l R AR
TR R RUR R . A SCI T B 2 S HORA T
B2 SCER 17 RT3 3 R 18 09 1 3L ) 2 2 40
W 3,

x2 HUENESH

Table 2 Mechanical parameters of rock masses
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Fig.3 Cloud maps of displacement of surrounding rock in jointed roadway at 200 m level (Unit:m)
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Fig.4 Cloud maps of displacement of surrounding rock in jointed roadway at 300 m level (Unit:m)
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Fig.5 Cloud maps of displacement of surrounding rock in jointed roadway at 400 m level (Unit:m)
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Fig.6 Cloud maps of displacement of surrounding rock in jointed roadway at 500 m level (Unit:m)
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Fig.7 Displacement at the centers of the roof, floor and right side of the roadway under different burial depths
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Fig.8 Characteristics of instability and failure of surrounding rock in jointed roadway under different burial depths
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Fig.9 Cloud maps of displacement of surrounding rock in jointed roadway with a peak stress of 4 MPa (Unit: m)
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Fig.10 Cloud maps of displacement of surrounding rock in jointed roadway with a peak stress of 6 MPa (Unit:m)
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Fig.11 Cloud maps of displacement of surrounding rock in jointed roadway with a peak stress of 8 MPa (Unit:m)
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Fig.12 Cloud maps of displacement of surrounding rock in jointed roadway with a peak stress of 10 MPa (Unit:m)
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Fig.13 Displacement at the centers of the roof, floor and right wall of the roadway under different peak stresses
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Fig.14 Characteristics of instability and failure of surrounding rock in jointed roadway under different peak stresses
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Fig.15 Cloud maps of displacement of surrounding rock in jointed roadway at a frequency of 20 Hz (Unit:m)
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Fig.16 Cloud maps of displacement of surrounding rock in jointed roadway at a frequency of 30 Hz (Unit:m)
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Fig.17 Cloud maps of displacement of surrounding rock in jointed roadway at a frequency of 40 Hz (Unit: m)
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Fig.18 Cloud maps of displacement of surrounding rock in jointed roadway at a frequency of 50 Hz (Unit:m)
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Fig.20 Characteristics of instability and failure of surrounding rock in jointed roadway under different load frequencies
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Fig.21 The interactive influence of multiple factors

on the displacement of surrounding rocks in roadway
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