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Abstract: In response to the problem of controlling the deformation of surrounding rock in ultra large cross-section tun-

nels, taking the mining roadway of the ultra high mining face in Caojiatan Coal Mine as the research background, the dis-

tribution law of the roof rock strata in Caojiatan Coal Mine was studied, and the structural characteristics of “high+low
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layer thick hard roof” were analyzed. The characteristics and formation mechanism of the deformation of surrounding rock
in dynamic pressure tunnels were clarified, including asymmetry, zoning, and persistence. The influence of tunnel section
size on surrounding rock stability and the distribution characteristics of support prestress field were analyzed using numer-
ical calculations. Reasonable anchor bolt support parameters were determined, and a collaborative control technology was
proposed to improve near-field surrounding rock stability with high prestress anchor bolt support and reduce far-field min-
ing pressure dynamic load with hydraulic fracturing of the roof. The distribution law of surrounding rock stress and plastic
failure under different coal pillar widths was analyzed, and the reasonable width of the roadway coal pillar for ultra high
mining face was determined to be 25 m. A scheme for ultra high section roadway anchor bolt support and hydraulic frac-
turing pressure relief technology was formulated. The self-developed ultra large section roadway mining pressure monitor-
ing and early warning system platform was used to reveal the evolution law of mining stress in the dynamic pressure road-
way of the ultra high mining face, and to obtain the evolution law and spatial distribution characteristics of microseismic
energy in the fracturing zone roof. The results showed that there was no significant deformation during the excavation of
the ultra large section roadway, and the force on the anchor rod quickly tended to stabilize. The advanced impact range of
the working face during the backfilling stage is 135.7 m, and the auxiliary transportation roadway lags behind the working
face by 229.6 m. The mining pressure basically tends to stabilize, and the peak value of the advanced support pressure of
the working face is within the range of 25.3—31.7 m. The stress on the anchor rod and the coal pillar changes dramatically
and quickly stabilizes. The maximum stress on the anchor rod is 142 kN, the maximum stress on the anchor rod is 178 kN,
and the maximum stress increment on the coal pillar is 8.6 MPa.Compared to ordinary fully mechanized top coal caving
working faces, the period of influence of mining pressure in the reserved roadway is significantly reduced, and hydraulic
fracturing of the roof significantly weakens the hard and thick roof, effectively reducing the sustained lateral support pres-
sure of the coal pillar. The microseismic energy of the lateral roof of the coal pillar significantly increases from the lead-
ing working face 170 m to the lagging working face 220 m, and the roof activity is most intense at the lagging working
face 20—60 m, followed by a rapid decrease, indicating that the high and low strata of the roof collapse in a timely and or-
derly manner. The microseismic energy is consistent with the evolution law of mining stress, revealing the migration state
of the high and low strata of the roof and the formation mechanism of mining pressure. There was no significant deforma-
tion observed in the surrounding rock of the ultra large section roadway throughout the entire period, indicating that the
use of high prestressed anchor support and roof fracturing pressure relief collaborative control technology in the super

large section roadway has achieved good control effect on surrounding rock deformation.
Key words: ultra large section roadway; rock bolting; mining induced stress; surrounding rock control; hydraulic frac-
ture destressing; microseismic energy
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Fig.1 Distribution characteristics of top and bottom slate layers

0~40m " 40~100 m

70 F PN
.7 N TiHCE 2
s o @ g
B S0F 2N
uig T, b L
e 40 o
=R 1 EVARl RIS 3
¥ 30 B
) jbal
Boob i
ol 181 188  #425] 2262 17.6
ol b
& < S S S
N S RO
o N v ™ ™
M o o & o
¥ 4 & NS
R N R i
HifLgw &

B2 122104 AR A2 5 B 3 A LA
Fig.2 Distribution law of thickness of the roof slate layer on

working face 122104

1.2 ITEEHREREEHR

122104 T AE T [ XU T 48 2, <F3E 122106 T
YEMIRASIX, 122106 A E R TAE M 512 A DU 48
U, % TAETC T 2020 4F 3 A 10 SR5gEe ., 122104 T
A T8 ] XS 55 At A6 T T A B G R AN IA] 3 T



1982 # % F (4 2025 4E45 50 %
21U TAERSEEE 3 R, 3 IR U 2 & 2R X FR B PV S, IF
| | | )R o2 I AR T, R [ SRR SRR & B

214 THEEERE & S Bh B RS, RS A 4 B o
P
@2 5 W {8517
& KyH
122104 T4 il 7 A5 - " R
Bl ey | KyH
122106 TAE iz 4% lﬁi s ﬁﬁﬁﬂgjjjjj
B
Yo ratavetarats . —
< 6K 7 X 23 H 40 — - & A

g N K S e

B3 122104 TAERFHif s s ”jﬂﬁ—’ e RN/ e
. . R - s D X3 -—
Fig.3 Layout plan of working face 122104 R B JEhpr,  JESP,
. . . i i CIHE SRR,
T AR T 6 34 T A, X R Bk FAAP,© BB,
(a) BT Sy 2 A Y

B, LAk NSF L, 122104 TAF 1 T U1 HR 4 ki
WRIFIFT T < =5 M 12.5 mx6.8 m, iz 7.5 mx5.5 m, 5l
B AR K AR 6.5 mx5.5 m, T IR 5 ok W im
B85 m?, iz i A i R AR 41.25 m?, > F i
IR IR ASTE, B KT sl A 1 S e
1.3 T HHMNASHRRESERE

122108 TAF T4 Bz fi 4% 1 900, 1000 m &b FF
Ji () b 5 77 2R 2 R R, e KK RS oy R
21.86~24.94 MPa, fiz /NKF E W S o, 12.14~
13.42 MPa, T )\ /1 oy 4 7.82~8.05 MPa, H1) 1137
A R TR X, #1352 H oy > 0, >
oy BN J13, S KK 32 0 715 AR i ] R A5 38 i) 2
£ 10°~28°, [A] 1 b 7 7 37 5% e R W T 5 LA R
PEFZMAE /N o I A5 B T RRAACT- 4 A 5 B 22.87 MPa,
THAKY D 5 - A R B 47.6 MPa, TRARRD 53 B v,

LERSERE
2 RRBEHIT/EMEEZREHE

2.1 ZHITEEESERES TR

KM KR v S T T K Bl s A
T kg, LA 122108 T A A 61, 12 T4 iR
=AM S, MBI T BIE N — TAEm M FX
A, REAMES MK 3, 122108 il Bhiz f 4 ok v
5.6 m, $aE = BE 4.55 m, AT RIFERE 1.0 m, THHR A5HF
AiE 2 MRANER . ASIH AR A LR RHE:

D) AEXFFRME . FETE IR TAEmIBYBE, 24 S T AR
20 m ZE A ISP IERE I A e B i, AR A T 4
ATERF B EA 0.5~0.8 m [Xdek, Fe KA I 200 mm
DAL o AR AR Sy 32 B AR gk R 3o M i) S 7 7 A 45
Fa, BN 1) SR R ) PR L, AR T2 32 A K
SEHE SR, e Sy A B 1A I 5 Bl AR 1Y 1 46 o
TR B I, TR 7 J2 10 7 e A % [l R A

(b) AEXTIRAETE
B4 EEARX A 0T

Fig.4 Analysis of asymmetric deformation in tunnels

2) G IXPE o i Bl i H A A R A T DX
AN, AAE T 30 m 70 BN U 5 N
o ABAEN 5 TAE T B B, 529030 R 28 XA 1) 327 He

SR, 8 By s 2 L W I 1 A DX AR AR R, 7E
AR IE W T 7 1), B A AL T ) R R, B B
RINETASIE 2 o AEASIEE 01 J7 1), AN &l 5 B, B
W JE TAE TR B (38, AR T8 AR AP S B A K
A, FELRION I ARREfb 2 Wi 240 B8, A [ A AR
TE 5 TURARASTE B 1) 95% VA L.

3) FrLktk . BB FA AR HA B ENRRLLE, W
K 6 7N, TERET TR 67.4 m I 3818 5 T4 H 3R
I, AHARALIE RE R /N, PR JE T AR 43.5 m I TR
WAL ITIRB] 755 1 D IE(E A 16 mm/d, 735 TARTH
167.8 m A K 373 m At H B0 T TR AR AR T 04 i) g
(B, RAE LR 3 NS & AT i F TR A
R J2 7 7 J2 32 sl s ) TM 6 7 S B . e s T
YETH 400 m J5 LA SR AT AR B TAa0E , 2 W ATl 1)
T I A AN 1) SO R R A AR B
AR N, S EEA AR E B W ek .

F 3R 4B T 2R, 5 A T A B A s TR AR



PSR PN TR LS IR R AP S 25 % NN e/ |k ML A

1983

4
0T T
500 F
AR &
400 ;
é N 323
18 300
\‘:‘\:\
=
200
100

516

475

1150

950

1060 1100

1250 1300 1350 1 480

F516 B AR /m

LRMCT A T Bz B A SRR

Fig.5 Deformation characteristics of auxiliary transportation roadway in fully mechanized mining face
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Table 1 Mechanical parameters of coal and rock mass

HIE I (kg - m™) B E/GPa B /GPa F%h H1/MPa NEESE AR /() K3/ MPa
b 2500 5.0 3.0 5.0 28 2.0
A 2500 2.0 12 2.5 30 1.0

i 1400 1.33 0.8 22 30 0.9
e 2500 8.3 39 7.0 34 2.5
bisLiEey 2500 4.0 2.4 0.4 30 1.5
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