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Abstract: The lithology in fault fracture zones is complex and the pressure in roadway in these zones is variable.
The deformation of surrounding rock and pressure on support structure in fault fracture zone can be grasped
through the monitoring measurement of roadway. Based on the measurement, the effects of various supports and
the rationality of construction scheme are evaluated. Ventilation roadway in south of Gubei coal mine in Huainan
mine area passes through the fault fracture zone. In this area, the geological condition is complex. Because of the
influence by tectonic movement, the geostress of surrounding rock is high and the surrounding rock of roadway is
large-scale loosened rock. In order to analyze the stability and study the deformation law of surrounding rock in
the periods of construction and operation, the surface displacement of surrounding rock, deep displacement, stress
of anchors and cables, support pressure and the variation distribution regularity of loosened zone of surrounding
rock are studied through the field measurement. The results show that: (1) The horizontal displacement of wall of
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roadway is larger than that of roof and spandrel; and the stress of anchor is small because of the horizontal shear
force and squeeze force from fault F92. And it means that the action of anchoring is not effective. Hence, the
strength of anchors and the grouting near fault F92 was reinforced. (2) From the measurement results of surface
and deep displacement of surrounding rock, the floor dilates, the two walls converge and the roof sinks. It means
that the floor is the weak part in the support of roadway. A revised support scheme is proposed: grouting tube at the
corner of floor and rockbolts at wall corner are used to resist the shear displacement at the floor corner with
concentrated stress; and the floor is reinforced by anchor and grouting to improve the shear strength of rock mass
near floor. The dilation of floor is controlled effectively which means the support effect is good. (3) From the
measurement result of pressure of U-shaped steel bracket, the pressure of U-shaped steel bracket from surrounding
rock is about 0 - 0.24 MPa which is far less than the designed bearing capacity of bracket (0.4MPa). This means
that the stability of roadway mainly relies on the support of anchor and grouting and the U-shaped steel bracket is
used mainly for the safe protection of working face in the construction process of roadway. Based on the analysis
of these measurement data, the foundation is provided for the optimization adjustment of design scheme and the
information construction of roadway and the reference is provided for design and construction under the similar
complicated geologic condition.

Key words: mining engineering; fault fracture zone; stepped combined support; field monitoring; stability analysis;

informational construction

1 35

jillfs

W2 S Ay R AT T2 R o LA )
WIS, B A X BURAE Bl E A RE X BLL
o AEZEEIUT, WURBEE A MR
SN BAKYER S PUKTEZ RS AR, L
JEWON e AAE D EE 2 e e b B B2 i e s,
S 7 T SRR BN, M T A AT S e
ANGEARNE - AR TR 10725 ) 23 A 3 W 2 4% a4
s AR ARSI S B AR T VAR AE T
THZIIRE L KA K F S AT IR 5
IS AR RS . I, B T3Sy — MR
TORAL, I R IUE R AR H A B 5

Kl A A S o R G T J2 5 i B i) [ A2 T2
LR R, TR e PR A TR DL AR
SEVESHTAE 2 7 T T THFSC. S, Jeon 25PN 4
BBCUMBE R BRI, th T 991 A e, B
T L AR T 2 0, i EL 55 T DL
BYDIARIE o i e S0 ek 1 R R . )
W, AT TR RE BN B L R E AN ]
HBLIAZIE . BT L, FERRIE I T s g £
TR SR . T S L A 4 A
SRR RS D BE I R 3 7 X i = e g 17 )
ATI 2 T % o %580 25 P 22 B0 T B3k
P I 25 REAT 2 05 BRG0P
I BRI TH Jaz B MR N [ 6 BE BT E s A O

R RRRE TR AR RS, iy s
AT B B E R . BRKARAETU Y
Wi 2 A B RERLE RIS — BE I, BEWR R TR
B, FELA AR AR, S e sy
FIEIX K.

SRR WAT 1, A R TSR S I
AT R £ H I AR S RENS S Wk [ s Bl ke Ak A G
PO R0 B br . AR 45 KRB o T I F 4
SPMET, O R A T 0 A Ak P 06 ) T S
AW A H T R, SEBILE BRI, Rl R
IEBTE il T2 M A RGE . RSO R 2 Pl =
M 005 A T A DR b ™ B 2 A e Tt T
AT R, R A IR,
AIE 45 A TANBE T RO R HE R EACHE

2 TIEHR

21 IEER

AR A7 TR T A 5 E WN 23 km, 3
SRR ) WS 3. - SN &R 7.5 km, [
2136 km®, TRMZE 5 2, APRAER 3.19x10%t,
VR 3% 10% t, T 6x10° t, RSSEERR
H61.7 a0 IR 648 m K FEP I As, b
IR SR 22.8 m?, A IE T A W R RS,
FGAE IR, FAERERE, B E, SRER
A, AHELUR IR . WA M SRS R
hA, DEONEE, BT E A . 48



* 1956 »

HAT D1 TR

20104F

EHE XA EH F92 KWiZ M H W& FEE
Wi FD92 -3 1 FD92 -4, F92 Wi 2N
NW60°~75°, fHiffi 40°~45°, 752 76 m; FD92 -
3 E NW40°, fiifih 60°~65°, ¥ 7% 37.5 m;
FD92 - 4 5 i) NW30°~40°, i 50°~55°, V%
7£9.6 m, AN 2 SAE S SO E R WL 1.
ZAYIEIZE 0, A N IRAE T KR ),
—648 m 7K VIR ) S 25 AR B . HE N
17.7~17.8 MPa, f K/K>¥-FEMNJ12)2% 20.1 MPa,
e KA RN S IR 329°~341°, f/MKFE
N %174 19.1 MPa, & J) Rk 1.10, KR )
WK T HE N ), AR Y 7 371X

1 AHAR 2 450 B SRy T G R B

Fig.1 Position relationship of neighboring roadways and

structure planes

FH T 2% S A B I A T 20 AT T R RUBEAS B
b, FHARASE FFAZ RN DR IR AR S,
[F] IR 52 iy N g 520, A RS4R3 T 4 it e
AT AW RS TE MR AURAR, Ao BRI ™ 2
JRIEARTE R, IS A2 I E R RAEARTE, A
RRIEK T g I, 30 7 TREBEwE, aEie 7%
FEHIH, AT R E R K
22 #MIT X’

A GE ALK BT T8, 25 A At
TARER W, VPSRN IS A
Y TSR s IS TINAAK: - T a2 &
$22 mmL = 2 800 mm@700 mmx700 mm, HiFF i
N JJANT 50 kN HRWITZSECN ¢17.8 mmL =
6 000 mm@]1 400 mmx 1 400 mm, FH T AE R E
RAE, TN AN T 100 kN. 7EREAFHLG HEAT
36"U BN, AT EER R 0.5 m. £EE 2 E 150
mm JFIRE RS, IR E RAL IS
i FHHATI R . RIS K 0.5 m, JEEKAL
Ko 1 m, HHHEE KR 5000 mm, BEWFHATE 5 H,
WA IIN 2.5 MPa; frikfLIERIE R o, ik

ITRALER, HRSEO: RN 2.0 m,
Hei ok 2.0 m, EHALKREE N 400~500 mm, 732K )
4 3.5MPa, JLATE 12 HERFLA AT ARTE Wi
Mg R B W 2.

$22 L=2 800@700x700 r%ng} M ¢ 6@100x100 FA% 2 200800
6'U

Bi 367U JE 7 SR 500
HATH 2 150
15 17.8 L=6 000@]1 400x1 400
/ 9§

\ /

(=3
S 100 130 HEAki
S /29003900

K2 BIEW S S SR ATE (AL mm)
Fig.2 Layout of cross-section and support structure of the

roadway(unit: mm)
BEEIEENAE

A TR ARE A R, It T &, f
ST, SR ) FEEE H AR AE—648 m /K
SR 3] XK EHE 400 m KRG Be kAT T AR iE
FEA R R . IR AR R A . 32
HRTE ) BRER I, 6F 22 W B REEEA T 43 B R0
FHISAE, A ORISR aT 52k, DO et AT
VHEARAL, W T RIS EE, fRSELE T,
DN AT 4 T,

(1) A2 B b ] AR A . )] R
S R T2 4% (I A0 R A AR TEARRAE, 45 )
Wi 2 5 it T30Sk, BEEARTE I dmaE, Ak
T 5 AR TG DB A T S A I o A 300 W T P SR
P50 piik 2 e 4 N0, RO R TR . TR AR
PRS2 — AN (P 3) T8 I 5 35 R0 T 3
AN s, R AT R R, 1
Uy (RSB Rk 23565 2 TR by IVHSEAEL, 565 3 1K
by IVHSAE, RIRAE T, B—Ur SRS N
DU A o [RIERV SR SO F S B A b i, R
T RS R b [ RF22Be WRM - 3 22 OB A
WeShor A I EREER S, RS RERTIA 0.01 mm. A
R BANIETE T A, A5 Ay =AW A7 4
T8 A SR TE RS, R B Py 3000 i A1
Kl 4 B

(2) THRY gl R 2R TS g B B [ (1) A2 4k
Mo U0 T DA A R R 2 e A 2 B R ) R
SE o A% M I DRI T A T TSk, W 2 g ki

3 R



F29% FH10

HSRFE S W RS R T T 11 22 4 M 5 ARUE P T

* 1957 »

— N WA W

54321//”\\12345 ]

L

(b) Z mfrRE IR

() RIMALR I A

1200 mm
) e

(c) BT/ 2 I 5 (d) SCEE Ty

P 3t 00 b o ) A s

Fig.3 Layout of monitoring points in monitoring sections
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Fig.4 Layout of monitoring sections in the test roadway
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Fig.5 Relation curves of convergence of surrounding rock

with time
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Fig.10 Relation curves of support pressure with time
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