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Pressure relief characteristics and support effect of surrounding rock for

roof-cutting retained roadway
ZHANG Chunhua'?, LIU Haojie', HU Wei’, LI Shi'
(1. College of Safety Science and Engineering, Liaoning Technical University, Huludao 125105, China;

2. Key Laboratory of Mine Thermodynamic disasters and Control of Ministry of Education, Liaoning
Technical University, Huludao 125105, China;3. Kuandian Manchu Autonomous County Emergency
Management Service Center, Dandong 118200, China)

Abstract: To investigate the key technical parameters roof-cutting pressure relief of the cut and the effect of
retained roadway, this study conducted in-depth research by taking Dongrong No.2 Coal Mine as the engineering
background, and implemented an experimental project of roof-cutting and roadway retaining by using shaped
charge blasting in the return air roadway of the 1803 working face. The height of roof cutting for roadway retaining
and the depth of blasting boreholes were calculated and determined, the stress and displacement changes of the
surrounding rock in the roadway after roof cutting were simulated and analyzed, and the deviation angle of the
blasting boreholes for roof cutting was optimized, meanwhile, the effect of retaining roadway was investigated on
site. Research results show that the reasonable height of roof cutting for roadway retaining in 1803 working face is
6.0 m, and the reasonable depth of blasting boreholes for roof cutting is 6.5 m. After roof cutting, the vertical stress
on the roof of the retained roadway decreases by up to 30%, and the vertical displacement decreases by up to 33%.
It is found that the pressure relief effect is best when the roof cutting boreholes are inclined towards the goaf by
15°. The spacing between blasting boreholes on site is 0.6 m, with hole-separating detonation implemented, and a
reinforced support system consisting of U-shaped steel retractable pillars-single hydraulic props-fly ash bags was
added implemented. The monitoring data of roadway retaining shows that the average approaching displacement of

the roof and floor is 385 mm, and the average approaching displacement of the two sides of the roadway is 245 mm.
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The pressure of the roadway side supports is maintained at 37-40 MPa, and the deformation of the surrounding

rock in the roof cutting roadway is stable, indicating favorable roadway retention performance.

Keywords: roof-cutting and retained roadway; surrounding rock deformation; shaped charge blasting; pressure

relief characteristics; roadway support
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Tab.1 rock mechanical parameters of roof and floor
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Fig.5 vertical stress distribution of surrounding rock in

unroofed and roof-cutting roadways

32.5¢
27.5F

—~ R YITi
— DIt

9

0 3 6
55 AT B B /m
Pl ARYITURI) TGS T 3k 8 ) 73 A

Fig.6 vertical stress distribution of roadway roof under
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Tab.2 vertical stress of roof under different drilling
deviation angles

AL E/©) EE:@)‘J/ME'& A ]’ﬁfﬁmﬁ%ﬁ
SRR ] SRas XA (/%
10 20.1 23.8 25.5
15 185 215 29.2
20 19.8 229 24.4

4 ITHEER

ke g b A D) TR I B AR SCHES B (BT
6.5 m, DITHARE 15°) Al VR S, 78
ARIR AR 1803 T AT 1T (] JXUAR I Ji A A8 1) Tt T 7
PRk, SEntiwbh o AP, [R] Ak xok B A ) e A A ik
RO

4.1 BHUITRXESEH

(1) REEEMLEL
XT3 AEAE 2R FH R il 2R R BELJK By e v 4 44

TR, AR 42 mm, NARK 36 mm, KN
@21.6 mmx7200 mm
@20 mmx2 000 mm
TR 1 B SR 0.6 m

brags; AL

FLAE T 3 HORRER, MR A LA 2545 M UL 9.

| 6.5m

N | e
FULIEZY 5m
Ko LA 245

blasting hole charging structure

E‘L 1o kL

Fig.9

(2) MR LAR

W AR HHE S T ), EET TAE M 20 m DAL,
HRATAL, BEREFL 142 50 mm, 5453 )7 16 2 f
15°, fwmRzE X, LK 6.5 m, fLEE K 0.6 m,
FLEFE R % 500~700 mm.,

(3) HLT LRk

FafLaezy, 2y HLKEAR/NTF2.0m, K
e . AU B ™ 52 . ARIKCR R B R AT
PR, —UGRE 2~3 M RMEAL, BRI R 6.5 m
IDIAEZE
4.2 YIMBEIHFR

D1 T5 3 7 A0 Jo] A s 300 ) A s 2 %k B L

TENERE W —ER W, R KBRS Br B, AT
ARSI e A sl AR . L, S AR
JEAT S AP A iu.U”ﬂ%Tfiﬁ LIEES
O SR MR BRI 22 5 B S0 45 SCPP i , R AT b
SESCY . BETARIELE, B B A B A
iFscd, LA 10,

6.5m
“U L4 £
A 457 5 AL "
: TEEEEEEEEH —\fHLO'?-r—“-'l'O-—r-q“ﬁf«"T
: . T} u [T} "RV | g
El{—! m EIEI:IEI:IEI% HEHEEEEE G
al e " ) B i e i o i e R £ - F Im
3 q K RSN °l slefelele|a]e |
e A HHEHEEBH - I N
HHHEHBEEHBEE | I IS
= 1 m i pllel||lof|e||lo||@|la|@
oA FH L FH A .
20m_ 0.8m y — AT
4.4 m CUTHYAN 1] 45 57 FE S 0.6 m
(a) TEHLA (b) IR (c) MR
FL10 1803 At Ihi A& 1 4P M A FLAR B
Fig.10 roadway support and borehole layout of 1803 working face
23 DR S TR T “4- =417 8RG8 HEEE M 1.0 mx1.3 m, 5 0.3 mx0.3 m ZFERA 51T

ﬁf,mwmﬁsmammmﬁokaﬁMﬁ%
SURESFFIEC A W BT P, AT R HERE
1.0mx1.0 m; #WEIHE72 m KB4 R, &N

B, BIEWT R “Hi-Rar 5&-W7 G Sy
A, BT 3HER A, RSB 2 HER A, ) HE
BER 1.2 mx1.0 m, 2EHFER




6 TATFTIRBARAKRFFHR (ARFFR)

% 45 %

4.3 VIMBEYRER

TERE R, BR300 mAn B — s, A
B8N A, WE 11, £E1803 TR MR, *
A7 S0 X8 To R A e PR RS T . R
W Ak 5 S ARy, B 10 B S 20 B — ALk,
A 11 KLk, 4350 EAE 2", 10°, 20, 307,
40", 50*. 60", 70", 80", 90*. 100" %% |-,

1803 [7] Jx &

Ne ¢ ¢ e o o ¢ o § ]
[30 [ 30 30]30]30]30]30] A
WA W7 Weie MWeas Weia WA W2 W
1803
o Y i fir .
19 €
[}
) 1803 X4k
§ )

P11 1803 AR THT P 4 M DM A B T /R 2
Fig.11 layout plan of monitoring points for retained roadway

in 1803 working face
WE i 25 5 s, ] R M [a] B3 A T0UJRS Al Se R
FARTE LA 5 S fecoh i 2, HARTE e MR 12,
4501 o iR
400F
350f
£ I
£ 300
= 250f
200
150t
100}
50t
O 1 1 1 1 J
250 0 50 100 150 200
iy Je A 18R B /m
FEI12 1803 TAETHIN A 5 Y BA A5 AR IR Wl it &

Fig.12 deformation monitoring curve of measuring point 5 in

1803 working face

AR 12 0] 50, FEEE AT TR Bert, B IE P ES
Ko 0 M A8 T 37 T S4B 52 32 55, 2RS35/
F20 mm. TAEBIFARIEIRG, WIHSFITRE M AR B
TR, BT RS X RGE YT, ZN BB ETE
BORE, TR I e Kb 374 mm, PHHTIR
St Be KR 235 mm. R 2 X TN 15 ¥ b A1 32
JESEJE, BB TR, Bt AR XT
RoE A, USRS I &R E 7R 385 mm, M
SR R E AR 245 mm, 35 WG JE
J14m, FREEN2.8m, ¥ S 31.5 MPa,
TAEBH 1M 36 MPa, 78N 11484k X A 25 10 354
T, FERA XA AESIEESL . VITAT A
AR B AR XSRS T, B AR LA N i AR IR
A, DEBISZHR R iR e 4ERE7E 37~40 MPa.

T3P T RUITAMYI AT, 18 A i
M BN ) TR T . PSR Ol i F 4 5%

ST ) RSB bR . ST R ), A iH
[ L ) SRS KR ARG, PR B T B R DA
TEVEFIE M

®3 KUIMEVITEEREEFRRIILL

Tab.3 comparison of surrounding rock control effects
between roof-cut roadway and uncut roadway
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