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Research on advance grouting

reinforcement of tunneling roadway through goaf
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Abstract: easy to appear when met broken coal and rock roadway drivage, roof caving coal wall piece of help, etc., to the
safe and efficient mine roadway excavation brings some adverse effects, especially when the roadway drivage through the mined-
out area, due to the irregular distribution of coal and rock in the goaf, fracture morphology, safety risk coefficient is higher.
Grouting is the main technical measure to improve the stability and bearing capacity of broken coal and rock mass. Therefore, in
this paper, taking the goaf of old kiln driven into 3205 transport lane as the engineering background, it is proposed to reinforce
the broken and unstable coal and rock mass in the goaf by advanced grouting in the heading face. According to the analysis of
the site situation, the grouting reinforcement scheme is designed, 5 grouting holes are arranged in the section, the scope of the
contour line of the roadway roof is controlled at 1600mm, and the grouting material is inorganic reinforcement material. After
the field application, the broken coal and rock mass in the goaf are cemented by grouting grout, which significantly improves the
stability and integrity of surrounding rock. During the tunnel passing through the goaf, the roof and two sides remain stable, and
the deformation of surrounding rock is within the safe range, laying a good foundation for the rapid and safe tunneling of the
roadway.

Key words: roadway excavation; Mined-out area; Broken coal and rock mass; Advance grouting

0 5|8 PR, P T B A I T O R s X N AR A

% TH P T 22 4 I 1 R ST B AR 1 A I SR 1Y) B AR
B, BEE T I RIBE AR BT E AR & ke, 28
P AR AR H TR Rz 1 SRR BT i
ERCR R . VR AR 57 8RN, LA AU AR B = 55
WIS, H02, m Tt TAEA D 2 A 74t sk
g, X EMRE RN, Bafe i Rae ). &
G SR AR A v A R O 2 i
18 2] b TR 3 B R A X AR A R T, SE A AR A ]
B YAk okl | D W& 1B o 1814 3 e £ S S AT
FE R R B R A X, SRas KA TR
28 E PR P RE S 1E Q03T R R BRI Pk, R
P 5 B A A R T LA M R 3R RE ) B B R T R
e, SCrgk DAL PG 3R AT 3205 1z f i kot R as XN T

PEATINE , DI A5 2 4l v A2
1 LIEHR

3205 iz fy AR W R AR (B T A 12.3m”,
. R R SEA M 3. 7m . 4.5m, ¥ 3.0m) , U
IR 24 2 A U, i K 890m, TR
YR T8 S A . BB B, JF R 2#
MEZ IR 238m, BEE 4.2~73m. F3 5.0m, TR
WA HESEILE 1 R

MR O A AR B s, 3205 s it e i gk &
365m U [l BT S8 FF A B AR X, RAS KB iR A B
AT, A 2 EICHUNE RIEF, SRAs KRN R
BE 1.5m LA iR 3205 i Hr S 70 R 25 X P 4 1F A5 T i
R4 3 R DRI | TR 25 5 15 1 S 45 T A5 AR 1 T A

FELIRS 2021 # 12 A

-187-



# % 24 | Research analysis

N T REREHE PR AR IE 2 A UM Tl e SR 25 X, kAt BT
BB R s a2l RAF R R R, §7F
FRBARMTAEAD, LG ORART, X R
23 DXHEA TR PR B JR ] Ao it

1 2" W ETRA 2

2 BiEBAERME
2.1 REXBAERME IR

SRR T . BRI T 24U b F A 2
— Mo =, W R AR R A R AR R
JELOBEs, IFHBEIE A R A AR E AR ST, DA
e O S I S AR Py B Al S N A |
I REAE A SR e e F T K AR

i 1 W R AR A T AT 2K, AL
e, T BAR R HL 538 A AR R &5 # s, nl LA
SEIAA RLN SRAL T S AR T Bl S AR R SRR
EAFERME LS, Beis R n s AR B DL IRIE 2
HAR, FFAERIBHEAS A A2 o AR, 88 T
PR HAY

QIR MMAE WA IR NS LR R 2B h T T, M
MY A F A FLN BB 2R, BARIE U B AR S A 5 P 25
[ RS2 N (P AR I bkt s S NN TRy e S a
PEBHE BB A FL)- B 28 HA B B 1 LA SR 451, 5
WA AR RE S R HRPTAN A E A T, BB R A s 21
— A AN S PSR A G, DT 8 R R F 2
TREFMEAER.
2.2 FRIBE

7 3205 iz i ik SR 2s DX [B) 7 B 2400 Sk T DA S R
OB E AL, HPh TR & 2 MERA (S5
1#, 2#) , FEREFLFLIAIY N 8000mm, %5FLIAIFE 2000mm
fa 120, BHFLAALIE B A E AR 1600mm; PHS YA
BRI (BNFLRS 44, 5#) , FLIAE 8000, £hifL¥Y

AN 100, BHFLACFLIE 2 8B T 600mm; 78 H R
T M G £L 1000m Ab A B 1 A EFL, FLIR 8000mm
s 120, BARMASIEM L ER AL E R, TEILE
2 7R FEFNINE TE B AE SRV Sm, S5 PR
S B R ANAL, BRI NERR O AL LA
3m FHENE R E

(a) #53LFFLA

(b) EHIFHHE

(c) EHAHTEHE
W2 FREINETEHE

-188-

2021 4 12 A hEEIRS



BhALE I 0T AR 2 3045 A ORI, IRIEI
MRS R AR B 12.5m’, HEIRELFL
i TS 3™ A R 4 BRI T 7 SR AT, BN FLR H XU
oE A TR, LIRS — R 42mm. KA LG
TR, P ranrds, et LUaA k1T
IR, RPN G AR, AR B R
s TAG L. FEEIRALIE T8 UG, RS AR
WAL I HE e by, LIS A ML g E LA,
e B 2 I RN B DL o BRI A T
&, EE AU IR

OB EREE THERSAEME, e TR SH
A B, ORISR T DASE I AR s 1 T

QUEFEFIEHIENE R, NI 25, SR,
ELIRMES: TAVEROREHE 2 A Nt AT

QTE R AL W) s T K wE, B b Rk K S B B
0.15~0.35:1, Jf H 2R 5 203 SR A IE XS 1 3 K
g ks

@RREERAS, ERABSIRITG, ER AN
I A B, BT PER A Y ST
W R I B ALN, FE A )8 B2 i DR 1 e
U 1Y) U BRI 2 A 1

OFETEERK TAEZ G, RN NAZ5 R — B
[B], DAEREGS T by S iR IR B [, LA e o
JEHEAR
2.3 FEMEM R RIEE

TR E AR ICH U E R R (2L KDG ) ,
PR IR — K UIR A TR, 7R 2R T A A
AT LAIE 3 1R R AR e A R S ] . s, AT LA
PRI B SCR . BARBE R FH ) TSI [ A4
BHERESEL, TEWE 1 iR,

F 1 EEmEMREESK
B | 1d 41 | 3d 4% [30min A% | B4
MK | RS (EEE| e | BE /
/% | /MPa | /MPa | £ /mm | min

W7 K
£33

KB

0.35~
0.45:1

50 PA 20 DL | 40 BA
W 0.1~3.5 N n

T A IS 2ZBQ-5/12 ORI %, ZIERER
BHIESR . YEREAT AR, TR I R 2 &
Wy S R, BRI AR SR 2 iR, 1
BB FH A3 K A 3000~6000mm . AR 1 Y
B, FENFREPEH YK-1 PiEEHFE, HAZ 10mm &
FERAE UM NTIE =EIR G-

k2 FERBASH

290 PL_E | 5~300 | & Bk

Research analysis | #t & o4%

3 ERMEIR S

FE 3205 iz i A o R 25 K E], B R A0 2 88 i
7 AR A ARG T N, IR R 25 XA
ARy RZ G, MR, S E AR
. AR RS, B2 Ry B D A PR3 IO AR X
B [EE, A S 2 TR 7E
Foil P TR A XN R I R N, ToiAR LA SR A
PRI T, B TS 7B S A gL, PRI .5
TR T =, AT LS IAS I LA A R . i
MR LA 3205 iz i A5 48 2F 0 2R 25 XA AR A R4
0P SEo
4 Rk

3205 iz ASTE R I R], 2B 38 5 1R A X
BT RS XN AETE A AR . A TR . e sadt, LU
Ko FERARAE IGO0, ER2S X NHEATH (A ], B2
BB T, IeTLL M 7 /4 i ik, Xtk
SIEE Bt UR ee ki i W) A1 S ) AU s R U2 R
P TR MR R 2, RN RS IX R A
AT

WRIE IR PR A, AHICEAR N 53X R R 2 4
fLAG B R U R M E S BE T IR eiR . L
WG HLLG, BEAE RS X NS T, KA
MBLET, R, WSSO, 518 FA GG AR EE R
FE, IR TR A R O AR R 25 A
SE Wk
(1] AF M5 M . 42 K TAE & @ K A8 37 B AR [J]. Lk

%29 JF 4 2021,36(11):191-192.

2] TEA . EEHRE X TRRBFIA 5 AE £ FH
I HAR [J]. b AR A 2021,39(11):8-9+12+15.
[B] Fde AP A, BB R LEREIERERER
M B R E s B ARBER (J]. B R TAZ ,2021,53(11):86-

90.

4 B, ZEB 44, % RHaTRERXME
PEARER R OB AT []]. BEA % 4 ,2021,52(11):154-158.

5] E&8H . R X FTUEHEEE RAE S Tk
[]. ¥ ,2021,30(11):1-3.

(6] ¥r#k 3t . 8 Ak 2103 35 TA4F @ it R 2 K AR A7 71
ERBEAFR ()] B RARAL ,2021,30(06):6-8.

(7] A B . AR R = R A8 36 3 T ¥ 40 1 37 HARMLACHT
58 [J]. BA BARAL ,2021,30(06):70-74

(8] X AH . LB ERET R T &8 RAE Lt
% ). i @ # A ,2021(04):102-103+106.

EEE T

PSP I DFURS R R e B (1992-) , H, Lk, L EE R T A, 2009.
TE ;'Ji: Z L:Mi ‘]i;&i I 115\1(% EE ) b R o NP & > 2 A
min) atb |4 /Mpal 4 /MPa| B ke | 2B | 2 a8 07 T{Lfmﬁlé/ﬂ’iibkﬁffxlk%#x, KA H K (fa:?*)b
WACKIE) , P+, 2016 41 AL TFRREEL XS,
Ay TAEL, KA, BEIEF, TEZRFHRRITFR
20 1:1~4 | 02~0.8 | 0~20 920 | B 95
IAEE
hELIRS 2021 4 12 H -189-



	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	OLE_LINK4
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	bkReivew3040212
	bkReivew61536
	bkReivew2083835
	bkReivew80503
	_GoBack
	_GoBack
	【paperrevise】04_叶绿素和类胡萝卜素是烟草生长过程最重要的两大类色
	【paperrevise】06_另一类物质主要是氧合烃基类胡萝卜素。
	【paperrevise】07_0%的新β-胡萝卜素共同组成的一类混合物；
	【paperrevise】08_在烟株的大田生长发育过程中，类胡萝卜素参与光合作
	【paperrevise】09_一般极性大的物质在提取的过程中常常使用极性强的丙
	【paperrevise】11_常用提取方法是超临界CO2方法，该方法可以减少强
	【paperrevise】15_如β-紫罗兰酮、大马酮、二氢猕猴桃内脂对烤烟香气
	【paperrevise】17_烤烟大田不同生育期及不同部位叶片中类胡萝卜素的含
	【paperrevise】19_中部烟叶的巨豆三烯酮类物质随成熟期和烘烤工艺的开
	【paperrevise】22_烤烟中类胡萝卜素与其降解产物呈现负相关，其中大马
	【paperrevise】23_巨豆三烯酮类物质作为优质的香气物质，与总类胡萝卜
	【paperrevise】27_根据研究发现，类胡萝卜素在烟叶成熟和调制过程是进
	【paperrevise】25_对烟草游离及糖苷结合态香味成分进行了研究。

