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Numerical simulation of chute stability in Chengchao mining area

LIANG Wan, YE Chao, CHEN Kang
( Chengchao Mining Co.,Ltd., WISCO Resources Group,Ezhou 436051 ,Hubei, China)

Abstract: In order to deeply explore the stability of the chute in Chengchao mining area and its influence mechanisms due
to different factors, the three-dimensional finite difference software FLAC® is used to numerical simulation of the situation
before and after the chute excavation,focusing on the shape and size of the chute section,fault fracture zone and dynamic
load, and analysis is carried out from three aspects : surrounding rock stress distribution, plastic damage area and rock mass
displacement. The results show that the difference in section shape and size will significantly affect the stress distribution
and rock mass displacement of the surrounding rock, and reasonable section parameters can effectively reduce the risk of
plastic failure. The existence of fault fracture zones will reduce the stability of the rock mass around the chute,which can
easily lead to a large range of plastic failure and displacement. The dynamic load aggravates the fluctuation of the
surrounding rock stress,which is not conducive to the long-term stability of the chute. The results can provide a reference
for the optimal design and stability control of chutes in Chengchao mining area,as well as similar mine chute projects.
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X, i A B U R BN X, HAERHR
Ui R AR A0 LB 8 T A v s DX B
2.4.2 A BEBORSHT

116 Ry tEEMPER IR T . & 16 AT
BHEISCA BT Al A, FEARZ ik o R, O
PR ) 28 P B R 56 X 0 A1 5 TTE 52 B i 2
MAVERRIG . WS il m A Y BB PR R X AT BT
K, PRIEEZH0.5 me XK, 1 2y
TERIR, SRVEREIR A B KR
2.4.3 A EAER T HRALA Fo ik AT

K17 Sy pii VR FH R RO O2 88 5 38 B2 20 A 1 00 o
SN AT S P R s (A E PO O B A S NI TR 2
FOGEEE , H 7 ) 4 ) vhdi B Dy 1), I v
ik PR Hrr, EORALFE S 448.5 mm, fR K
B 38.7 m/s,

HE OF

3.5 it

(1) Jdad Py B AR AT 5l TR
HEER AT Wi, LA 5 AR BE [ A 10 g
PRI . ARYE R I BT AL LA 1A AR, X
o3 2.5, 3.0, 3.5 mAY3FIAJE B HHEAT 1

(b) B J1/MPa

3.243 2x10°~ 2.000 0x10?
2.000 0% 10>~ 4.000 0x10°
4,000 0x10%~ 6.000 0x10?
6.000 0x 10>~ 8.000 0x10?
8.000 0x10'~ 1.000 0x10'
1 1.200 0x10'~ 1.200 0x 10!
1.400 0x10'~ 1.469 1x10
I 1.400 0x10'~ 1.576 4x10!

(a) Y=0; (b) Z=21 mm
E14 HELAHBABIE
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BSTE A9

(a) R Jj/MPa r

-1.846 6x107~-1.800 0x107
-1.800 0x107~-1.600 0x107
-1.600 0x107~-1.400 0x107
-1.400 0x107~-1.200 0x107
-1.200 0x107~-1.000 0x107
_|-1.000 0x107~-8.000 0x10°
_[-8.000 0x10°~-6.000 0x10° a
-6.000 0x10°~-4.000 0x10°
-4.000 0x10°~-2.000 0x10°
-2.000 0x10°~-1.381 5x10° [ ]

(b) Ri}1/MPa

-6.693 7x10°~-6.000 0x10°
-6.000 0x10°~-5.000 0x10°
-5.000 0x10°~-4.000 0x10°
-4.000 0x10°~-3.000 0x10°
-3.000 0x10°~-2.000 0x10°
-2.000 0x10°~-1.000 0x10°
-1.000 0x10°~-0

0~9.233 9x10¢

(a) fK; (b) fm/h
B15S HEEmHERTHEAEE

(a)

(b)

(a) X=0; (b) Z=21 mm
E 16 FHEEBMERAEIE

(a) RZF1/MPa

5.137 0x10"°~6.000 0x10?
5.000 0x10°2~1.000 0x10"
1.000 0x10'~1.500 0x10"
1.500 0x10'~2.000 0x10"
. 12.000 0x10'~2.500 0x10'
2.500 0x10'~3.000 0x10'
3.000 0x10'~3.600 0x10!
3.500 0x10'~4.000 0x10"
4.000 0x10'~4.464 5x10!

(

(b) M F1/MPa

4.108 2x10'7~6.000 0x10°
5.000 0x10°~1.000 0x10"
1.000 0x10'~1.500 0x10"
1.500 0x10'~2.000 010!
_|2.000 0x10'~2.500 0x10'
_12.500 0x10'~3.000 010!
3.000 0x10'~3.500 0x10!
3.500 0x10'~3.869 3x10!

a) fitg; (b) M
B 17 #HEAH, EEXE

3T, GEHFEW, SRAI3.0 m BARE AR T4,

(2) MR, (R BE 5 R
S DX B T AR T X, B A R R R A
Jrlal AT 153 MPa BN F), fEd/N 0 J5
o] BT 0. 80 MPa BN Sy o [RIIE, J&] Bl B 4
SRPERA Ik, HAFREBCRII AR .
BRI, T8 BT I R R R T R ALY s A TGk
RS, IO S SR B [E e

(3) BB BEE R IR, 0 A i B
I, by O B S BRI A Y R
e, RSN T IX, Hohi bR A2 A B
PG, A2 oy XA T3 2 ], AR 1k
P SRR AR, EIR R T RIR
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