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Study on failure mechanism and comprehensive strengthening technology of

roadways and chambers group at shaft bottom
YANG Jixian
( Zhangeun Coal Mine ,Shanxi Lu’ an Environmental Energy Development Co. ,Lid. ,Changzhi 046204, China)
Abstract:In order to solve the problem of repairing roadways and chambers group at sub—shaft bottom in Zhangcun Coal Mine, this paper
reveals the cause of deformation and failure of roadways and chambers group through geological sketch and field test. The numerical simu-
lation method is used to study the large—scale chain failure mechanism of roadways and chambers group.Based on the theory of intensive
support and reinforcement control of surrounding rock, the comprehensive reinforcement technology of deep and shallow hole double liquid
grouting combined with full-length anchoring cable was developed. The results show that; D Unfavourable geological structure and stress
environment , unreasonable downhole stratum, insufficient structural design strength and multiple blasting disturbance are the main causes of
deformation and destruction of surrounding rock of roadway chamber in Zhangcun Coal Mine.(2 Under the high concentrated stress and fre-
quent disturbance caused by intensive excavation, the damage scope of roadways and chambers group is much larger than that of single
roadway excavation. The interaction between chambers aggravates the degree of destruction, which is the mechanism of deformation and
destruction of the chamber of the roadway in Zhangcun Coal Mine.®) Grouting is carried out by means of deep—hole shallow holes crossing
each other and inorganic—organic pulp complement each other, double—guarantee grouting effect, fully filling surrounding rock fissures,
and full-section strong anchor bolt support.lt is equivalent to adding strong boundary conditions to the periphery of the tunnel chamber, so
that it has strong resistance to deformation.Grouting is carried out by means of cross—cutting deep and shallow holes and complementary in-
organic—organic grouting materials, thus ensuring the grouting effect and fully filling the surrounding rock fissures, while full -section
strong bolt and cable support is equivalent to adding strong boundary strips around the roadway chamber. The research findings have cer-
tain theoretical guidance and practical reference significance for the reinforcement engineering of underground permanent roadway chamber

under similar geological conditions.
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Fig. 1 Plan layout map of roadways and chambers group

at intake shaft bottom

P P B2 R A5 R 2k R, IR SRR IX S Ak 7
] RS A AR I B A8 — 1 &, JE T 1) -1 R
LK Bl 2B R SR RIAGE A, DA se R 2%
AN MR SR T g R OR ) HE KT IR
DX 3R KK 3 K/NR 11,61 MPa, J& T 45
M3 W 71X 75 18] K N51.9°E ) 5 4% 3 i 25 58 [0 4
52° AT IS, B TSR N ) M B[]



Wit AR TE AR A R S 55 I B AR5

www.chinacaj.net

2019 4F55 4

BF, 16 ] L AR B T R 2 25 S 4 Wi K, 2 )
B2 KA S N I E T, 25 5 5 R A
g,

HRSEI A 2013 4F 9 H IFLAE T, [RIAH T 5
ia Gz KA T IR B R DX ) i X7 3 7 )
SEAH, 522014 4F 6 AT 23 SHZE FJ750 m
ZEA B, B O AR YR I T Bl I3 45 T K (bR
KA Tt T 2 F BT ) 04 SE B J2 67 % ik JRU ST H: %
AR @ 2EAT T R K IR R VR I AR s BT

+461.1 mfn] iR B PR +476.7 m, 15 I K&
LR a8 s TR 2 95 D2 07 R BT B2 TR AR AR R A
JZ22Z A TR 22 b, s T R S R A A A 2 B
No BT 3 SHEPUEMRE AR R P A 13.78
MPa) , H B2 T00 A0 3055 B A0 o e A (733 55.52
MPa) , B SEBRHE H S TE AR 2= FA 450 F s T s AR
ZET  JUHIR RS B TR R B AR R e 22
SR IRESIE R oK

X1 X2 X3
| [
HIKES TR Is R
2 1 2 3
HABH LN ﬁ’)‘)ﬁ‘?)ﬁﬁ ITHE
o s | AL, SRR R, Yo [ TATEM, VSBR[ e o) o0 i gy oit i, 30T 14
R Tipu fregs, ‘{‘)ﬂz’#ﬁ)i’ﬂo/ T R WhE, BNXAL BT, R W, EJJXLH;JGC il " "
Vi . 100 mmpi2k .
JEE /m 3.2 0.6~1.0 6.7
a0 Xa=4 032 247.3000 Xxx=4 032 280.682 X=4 032 282.62
/\;\J‘ s V=38 404 497.478 6 Yx2=38 404 519.390 V=38 404 544.98
Hebr/m Za=0 Zo=0 Zx=0
W2 HRFEFHTEH
Fig. 2 Geological sketch of shaft station
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Table 1 Physical and mechanical parameters of in—situ rock( coal)
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Fig. 4 Vertical stress contour
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