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STABILITY CONTROL METHOD OF DEEP ROCK TUNNEL AND CASE
STUDY
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Abstract: The multiple factors influencing the stability of deep rock tunnel are analyzed, and the stability control
methods for deep rock tunnel are provided. Moreover, the suggested methods are applied to a deep rock tunnel in
Zhangji Coal Mine in Huainan, China. Firstly, a support scheme for the deep tunnel is chosen according to the
results of numerical analysis. Then, the support scheme is constructed and the in-situ monitoring is implemented.
Furthermore, based on the feedback analysis, the support scheme is optimised and adjusted so as to improve the
stability of the surrounding rock of the deep tunnel. The results demonstrate that the stability can be improved
greatly when the ultra-high strength bolts with high initial prestress, anchorage cable and concrete injection are
used in supporting. The presented methods for stability control of deep rock tunnel can be used to other deep rock
tunnels with the similar conditions.

Key words: mining engineering; deep rock tunnel; stability; numerical calculation; in-situ monitoring

700 m, FRIE 1200 ms 2R 690 m,
WRIE 1 300 ms AR 2 Rl 0 A X d R IA
1500 mo UT4Ek, PR IR 8~12 m (13

TS — 26 IR S 20 HHEAD 60 AEAREE FERERE N, HErE 25 AL R IERRED
ANTREBIFR: FEEFYTFRIRE ] 900 m, iR i 1000 me 20 2D 60 FFARHILE X G356 T
PRSI IE 1 712 m; B PTRERRES KESIE, 70 EATTFEER Xk A—800 m FF2K, 80 4F

Il

1 3

S B H#A: 2008 -05-29; fEEA#I: 2008 - 07 - 21

HEWB.: EXRARFFIEERIITH 40672192, 50479072): [E 5 ARFFH4 T A0 H(50539090); Wldbaa A RRHE R4 ¥ 1)1 H (2007 ABB040)
e/ ok R1972-), 5, Wik, 1996 HNLF R ECRE @R ek, BOYBEII R, RN G T TR E S N 5 L
{F. E-mail: huazhyan@tom.com



*3914 -

HAEE TR

2008 4=

ARG 2RI XA GREE NIRRT B, W8l 0
PO BRI VERESERTIX, b, ARMIBRAEEDT, TR
BN CIA R G -1 150 m, FrEAVR T IA
—1200 me —MIAN, RIFIEF] 700~1 000 m
I B AT R A A TR B AR B R AE 1000~
2 000 m [ BEUE YR 2 000 mo AP T i £
1) 83%, RN 4> I IRE I R At i v 2 (RT3, T LA
Tivt, A JE TR T RAG 1 T 1 e B s
EEORPEC Y, B T RUR B BN, M 8K
K IRRK R INR . TRER MR & EE LA, &
SRR AR [ A e M S S o B o, AR
WEATERIZL, e W, BT E, RIEER R,
Yegr o AR N, 22 AROUBIEE, TR, 5
8 AR I TR 1 M R A R
—o AR EUMER IR IR A AR SRR A,
T R A A% A R e W ) R TR S it 2
*,

2 RMBERERERERAE

21 FEBEEESRENHMER

(1) TS, A Fla RUE P Fla A 5
M5 s PR S LI AL PR M A R R ). ARIE A
FsE R a B . AR e R R A TR S .
N ARAE S it DA B Y J 7RSS IC R A 2 2R
BEANRHIR LS, BEARELA 9B Prite, HT
AT AL, BTIRIER,  AERIE TR S SR A
M DX, BRI Y KT Hoos A R R M 22
FEOR T ASTERE AERE,  [RIIN th R BRI I, oK
SR HER, BEEMBE L IR, SRR BRI,
TX LG PR] BRI BRI FS B L wfE A

(2) SRS, © BIEMBETHZZ M 281
WITFRIN i U B P APIRES P ARAT I, I
oK Eh A TE 9 2 T T 8 B P9 S A ST 2 T D e
UEASTE e, A LA N e, Bl A )
INAE SL S S ITE SN PSR S8 USEH (U 1 SPN
3, 5 TE R AT B 1) A 1) Y AR
ATE A IR )22, R oy AR I8 I
A RIROR, Y A TER AR, B
AR NI 7 38842 S5 N T PIRAS o B IR T F) #E
T P T [ Y PIRAS IR R, A3l FLA B kL
BN PEPIRAS . BEAREIT R A, JEORAE R
FRIEH IS B EANIE ]IS, BRI
P8 TRl 36 8 FRD 2 T AN AL DK A T L B 3 ol
P, T E R TS DT 2 L 1) 5 i AR A5 0 UK

PR ZHA G B2 HAR S BB TE A RSN . R
PR IE B 3 D LS A T g, B LR
BB . XL R B A RS A TE A RE -
@ TERIBEM . TR R, 2B 5
AR BN, AT A Yo 9 RS I L
BN, 3 RSCEE Al R Y ) BE B KRR K
T AR R A AE 47 DR A, IR AR TT R, R
SR AE L S ARG R A . ) JHES. it
ANREITR G, BIEES i a st s ke
FERGBIENE . BRI KR, ATE A2
R, AIBH AR WERTTHZ )G 3L A K
Iy ANBIRL, SCIPRGREAR, ABEAT Rt e Ak
e R A TE L R N PR, R i i
GRS IE [l RASR

22 FEBEEBESREEHGZE

(1) WEHEHEREZ IR E . R TR,
DU AR S5 A RS, AT BTG 1R R R W R e
FEE TS A AR s = v o AR IE N IR TR
Ja» ASTE A RE M LR AT e P S e SN
AU, 5 BRI AT AT B 23 I N AN TE [ 5 (R0
W&, AN TYESBERE. QR LR A
JALH” B H IR E, P BATEEAAL 3
km, FERIEBERIRT 700 m, H7# I HAE A TS
BAFra =, B IE Y MRGE R KR T )R
o R & B F A A TR AT R ZE 1 2 =
o AL, WRERA B IR R A R R R L B
ARBN A RE AR AR A R

(2) W/ TIB), REFIEUE e dEE . DRFE
VR PR U T B IE T
FErR, R RN A TE A R Thesh, IXAERE
i di KPR DR B8 1A A s e, SR
PRIK) 7RI RE -

(3) BRI W TR A SN AL
(IS4 PO SN 2 R I AT R S T ik
SRR MR TG A NIPIRES, ded B TE A
SE o KM RaRHIAT SC ARG T SEBLR NAT LRI S

e 9 BT S AR G AR AR R AR B I 7
FRARK AT s BEATRE, A 7 G AT 2 i [ 7 =
80 kN),  [F] I P A s W SCAP R B AR S P 5

WFFCRITHEL AT YW, AR g i s 1
HRGET, WA AR, S B AT S
EIRWIEIN 1A, fE)a TS LA A e R,
BT R ] 1 R AR AN, X FEREAS e s
ERE N IPRE, BABERIE m TERERFTAT AR
YR o WSRBATAIRE T3, BT SO AR B TE [



27k M2 Ll IR

AR PR R 1 S BIRTL

* 39015 -

AT S IAT O N A B AR WD A2, LR A s 3
TG, R A D)k, IXRE A ] ) Bk
KB sR(E 1 A9 BHRBS500 49) . 8 e i A T
FEAAM(RE 1 th BHRB600 4N) A fit fih A 56124 1) S 47 3
Ko SR FPEAT HEDE 78 70 F F SLAF A4 Rl i) i
FERFIE, ARSI E s L E I REE R &
.

R AR R B

Table 1 Material performances of anchor bolts

HEFATAE A RSB AR AT ARG b

ok /mm /MPa /MPa /KN /KN /%
Q235 /4N 16 235 370 47 74 25
BHRB335 22 329 487 125 185 20
BHRB400 22 400 568 152 216 20
BHRB500 22 500 658 190 250 20
BHRB600 22 605 816 230 310 18
BHRB600 25 605 816 304 402 18
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Table 2 Properties of resin binder for bolts

R RRERR BRI/ TR J 4545 I 1) /min
CK RN 20~60 0.5~1.5

K P 61~120 15.0~3.0

z rpg 121~240 8.0

M g >240 10.0~30.0
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Table 3 Physico-mechanical properties of greg sandy
mudstone obtained by test

W PHURGRIE  ERR RIBEURE g,
g cmﬂ) /MPa E/GPa Eso/GPa '
2.65 37.82 30.49 28.67 0.29
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Table 4 Geostress field of surrounding rock
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Table 5 Physico-mechanical parameters in numerical

simulation of rock masses
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Fig.1 Design of tunnel supporting cross-section
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Fig.2 Monitoring points distribution of anchored force
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Fig.3 Monitored curves of anchored force vs. time(in 2005)
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Fig.4 Sketch of relative position between anchor cable and

concrete injection
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Fig.5 Field pictures of surrounding rock in tunnel after
support
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