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Application of prestressed grouted anchor technology in surrounding rock control of deep roadway
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Abstract: With the increasing mining depth, the ground pressure increases, which leads to the difficulty increase of roadway support.
In order to solve the problem of deep high-stress surrounding rock support, this paper uses COMSOL software to carry out numerical
simulation of surrounding rock stress distribution in both primary rock roadway section and prestressed grouted anchor support roadway
section, and the simulation results show that prestressed grouted anchor technology can effectively control the stress concentration of

roadway roof and the instability of roof rock. Prestressed grouted anchor technology is applied to the support of 11034 haulage roadway

in a mine, proving that it can effectively solve the problem of surrounding rock support of deep high-stress roadway.

Key words: high-stress ; prestressed grouted anchor; numerical simulation; roadway support

N2> 4

I HIS

AR B TR IRBE AN KT A | S 3500 -4 12
AR TH [ D ) AN HE K ) o S e s T S AP R e M
JEUAR R AR TE ST OO0 AR SR, BT X
AL B Al L F I S K e AR ]
WM RS —E R R, E A s
RSB R 5 TR SR AT, (E P TR B N 4, it
TR Z 0 SRR,

ARSCLARER™ 11034 AT T iz i A% 48 35 o 8 55t
K H B0 7 g B OR X A A dE 1T 2, 1B H
COMSOL #47 1 18 7 4 B A D AR B 5%
2 11034 iz ML

11034 TAETK 1129 m, 5% 186 m, T RHME 2 3#
W2 HE e, R WS E— E R TR

[YEZIA] 8205 (1979 — ), 5B DU, INZRIEIR, AR, TR,
BN FH LA 5422 E TR,

(5] s/ B8 TR0 ) A T 5 R A RS DX Sl Lo 4 1 v o
FLT]. FEE L TR,2021,50(4) ;34 —36 +53.

L WO AU R A A . AR s A, B
M /NEES 1300 m, J& T MR AG IR | R )
X, bR DB I S e, P
MERE K, EE AR EE 1 Fis

3 AN AR EA A AT

5z 5 18 JA [ B A R 3 50 4 o, 45 18 ToU AR A b
i JERAR VG SR S B S BT R N 1A A
5, B A A BR TR B 0T 25 4 A i
P PP A B 1

11034 iz % 45 45 38 Wi 1w 3 3-8 2 B 2,
COMSOL U7 FHJ LAn 5S04 38 2 W T Ry
1 THef], JUTSE AL an &l 2 Fos
3.1 BEXRIINEEENSHEY

AT AR AT AP B, AR 18 A SZ 1 188 17 ) Y
J174 200 MPa, 7KF-J7 a1 124 120 MPa, A[EA 2
EASHINE,

AR SR FH A B, 7 I A AR AR | 400 5 3 T 1
SZFIN S 30 d IR H o3 AR RO, B oA an i 3
Fis .



55 4 1] Y B L WU 7 B AR A TR DX S LAt b v .35 .
6.5
T bt 6.0}
Be F;’g; JEJE /m atlR 55L
501
4.5+
r\q 20 SRR, Hobk, ArETE SRt 40t
WIRIRE 350
e — TR AR IR e, N 30F
[ 2 | eEmBE SRR o
= Lo | oK, SERRAE, IR sl
2#‘&%)2:::‘ — - IR 1.0+
7 AR, LR, 05|
== | s omi600 [TEMEKEBRRED LT or
1 oo | FEARK G, BACT R, oo r
’ I AR SRt R e ‘1'5 I
Yt SERIEE 4 o . | | | . s . . . ‘
ﬁg@,ﬁ%%,u%ﬁﬁi,%ﬁ -4 -3 -2 -1 0 1 2 3 4 5 6 7
'8 i‘%@&%ﬂa@%ﬁ@g@ 2 ERBE LR
| B TTVR R TR > TR N 7745 4 1751 CERLE #
= ) o A G LR
fie e %gﬁ%%,ﬂé%ﬂﬁ,mi% LB 0 ~2 m BRI S A 2R, Hhk
— At S 4 BT
FREAS | | _040-1.40 L%{s?m@wﬁ%mﬁﬁ & 3 4 ATHL AR 1 1F 5 W 75K, 365 1.9 x
— 1.05 RIBFR A, WAL R ~ . — —
= PRI Y 10° Pa, 25 BEL 80 AR (3 R I , 7 ) 7 7
—J\[[03-030 g Bulk, BRI, %, 4T, TERETRZ 2 m {7 & S0 )
0.20 A
- KA TS, LR 24 1.0 x 10° MPa,
E1 #EEEEHRE
®1 BERELRSHE
- R p/ P fR SR WE e/ EINACI S Pohim _—
. gecm 3 &/ (°) E/GPa MPa 5,/MPa 8,/MPa Rl
WA 2.46 38.9 89 8.9 96 8.9 0.33
A i =s 2.76 46.9 77 8.3 76 6.3 0.21
A2>;01>(<)§08Pa 20 —a 30K 14
6.5 ——20K i F3 43 i
S 0 18k e 0K S5
50
4ol h 16
351 <
30k 2
2.5+ b = 14
20 -5
15F =
10+ 14 12+
05F
O -
T 01 2 3 4 05 sl 1.0 12 14 16 18 20
V10 B THUHR 4 5/m

B3 30dREBEHEMNISHEE
3.2 BEXFREENNSHRU
R T IR TN 3 5 o A R B o3 A
U s TR B HE S T, S AT 5 AR 5 AR
JIr 32 9 157 13 0 S8 IO 7 A AU B A — B, ] Pl A
RSN 1 —2, iz HAF COMSOL BEATXU{E
0, A S RIS S 23 A I 5 R

B4 TR RL 2L ih 2
O RE S ATF 5 38 ] LR 2 A1 7 B, AR S35
X A TE TSR AN [ B ] Bl 1 82 ) A 175 DL A T
TR I 6 R
FELS (&6 mIRN, ST 4l 1m0 13 g 3 A3 2420, 9
F1.7x10° ~ 1.9 x10° Pa, 15d.,20 d 30 d =4~
(] B ) HEA AR A A 22 5/



- 36 - hEY LITE

2021 4F (56 50 %)

42.0x10°Pa
x10%

2.0

JO B 43 & :
= : {
T T T T T LI T T T T T T T T

32 -1 0 1 2 3 4 5 6 810

5 WEBERENNSHE

24
—— 15KV J1 43
—e—30R i J3 434
2.0
L
o 18t
s
R 16l
= 1.6
14+
1.2 F
1.0 1 I | |
0.0 0.5 1.0 1.5 2.0
BT /m

B 6 SHFTHE R 5 70 i L

3.3 RS

AT I AT TS 3 5 B FIR AT BN
B TE BRI Bl A 41 77 50 A A B0 Al A E R
S TS 3 i 6 52 A B, 53 TOUASR 61 o 10 7 73 L
PR 1T ELARAS TR 7 A i B, ZKSF- D 1]
BE S REAR A2 AT b SHHEAT TN T L
ARJ5 TR R 18 A3 -F-32 3 A AERAT L, A7 gk ke
T AR L HE AR 4 1]

4 BN

BT ASCBAE AT FE R, 16 11034 12 i 45
SCAP A R P T 3 AR i ] 5 A S
Ferb BT A ELIR OLANE 7 R

A it 5 BTN 1 B TR 2
IKVEHEAT T ML, R AREAT T MR I e, B AT
IR AT, 30 mm Sl FFiE T2 B R 0. 5 m x
0.5 m, SCHSEIRUG 42 1 THURR 28 2 S5 s I i 2
177 EAASTE NI L A BRSNS A 1
DXSRAE 180 d A9 J 0 P9 oAt B A G W 1h 5 P B R
AR M BURIR AT o 0 M TR s 2 A3 M

\fX)/ '
>— <
s BN
o < T
(B
sk 3m

E7 BEEHTHER
AR, Wb &5 )2 B R
5 g
AR SCER X BRER w5 N ) A 1 S ), ds A A
BEAAUBFE NI 25 5 0 7 -4 T 1 A DG
58, A LU 458 .
(1) I 3 J2 RS AT T2 2 v BRI A 18 W
T TR 7K A% 114 W ) de R, e K T3k %] 1.9 x 10° Pa,
ToUAS N 7 1) PR S A3
(2) 3z FHTUNE A A B AR 18 8 18 T0UHR 7 ) 4
FFAx Az, A T8 TR N )98 A% 338 B A AT L5 A 3l o
T TR A A 8 ) 2 (R R, AT A R T TR S
(3) 5L BRI 75 %5 0 B, TN 7 48l T 2 AR A 3K
fR U T R AS TE AR A A Y5 7 AT 35 K -4 46 )
I ST S a1l N B [E1 57595, i
25 LR, TN A AR BRI TS 8 3%
I
[ 5% k]
(1] M5z, SAnhh FLRERS, 6. [ NSNS S i 5 R i
FEHERE[T]. A 1% 5 T RES4H,2019,38(12) :2377 -
2403.
(2] FPMe, shSr 25, S WU, A6, VA5 0 L ) 0 A T A
B SRR TE B W I [T ], 4 42 J1%,2017,38(5) -
1424 - 1435 1444,
(3] DT, =, A, 5% W6 B R
PEFEHI RS [J]. B4R ,2016,41 (12) :2921 —
2931.
[4] SRIGE. ZBISH TRE8 IR A E FEA e T & 32
FEARMF D], 6 PR KR (J5T) ,2017.
(5] At i, T D%, % o &2 5000 T R N2
TR A B £ S0 )3 K %t 5 [ 0] MER 224, 2015,
40(10) ;2370 -2379.
(F#%53 1)



