5517 % 55 4 1) Fd TR B4l Vol.17 No.4
2019 4£ 8 H Journal of Fujian University of Technology Aug. 2019

MERERIXNREHREYT EEREESN

HAL%E

(BB B AKX E TR A TR 8] 485 48 350004)

WE. A2 LEd 5 ZF LT Al XX T, oA 3G T B 5 fe B AhE
T Ae R H e B A TR UMM IS LI 6 T Lokt T, PR R A i i85k
THAEBRRRRAEEH 4.6 mm PR R KEREH 0.7 mm; $TEEE 127 A HT4E 0, AE TR
AT H LR LKA REEAER SRR EIERH A 1.85 MPa; 8 427 /6 R X 2 8 AL
AR KALA 42% A= T HEEE 5 RA AL ;T4 i 46 T, X LR MR &R £ 0 R A
SN BEFI AT TS RGE BT ERD AL RRAE,

KR, XA XREE B % B A Al B 56 L %k ; Midas/GTS NX 444

FESYES . TU457 XERARERD ., A XEHS: 1672-4348(2019)04-0326-05

Effects of new tunnel construction on the stability of existing coal-mine roadways

LIN Lihua
(Fujian Communications Planning & Design Institute CO., LTD, Fuzhou 350004, China)

Abstract ; According to the special working conditions of the crossing section of Cuipingshan Tunnel and Cuip-
ingshan Coal-mine Roadway, the effects of new tunnel construction on the deformation and the stress of sur-
rounding rocks and coal-mine roadways were analyzed. The reliability of on-site construction method was veri-
fied by finite element numerical simulation. Results show that the maximum settlement of the tunnel roof
caused by tunnel excavation is 4.6mm, and the maximum uplift of the inverted arch is 0.7mm. The excavation
of the new tunnel creates an unloading effect, and the top of the roadway is constrained by the upper soil to
generate a compressive stress and the maximum principal compressive stress is 1.85 MPa. The maximum value
of the maximum principal stress change before and after tunnel excavation is 42% , which is located at the in-
tersection of the newly built tunnel and the existing coal-mine. In the construction of adjacent tunnels, when
the geological conditions in the intersection are poor, the double-side heading method is adopted, and the de-
formation of the surrounding rock caused by tunnel excavation is small, which proves that the construction
method is reasonable.

Keywords: intersecting tunnel ; stress of surrounding rocks; roadway deformation; construction method; Mi-

das/GTS NX software

B ST 22 U ) R 88, WD IR 55 X R R IC R B, AN Rl A M 2 i U T R R A
(Do C % 32 8 i ) AR g P 20K, i Y BROH L P B AR E I, 2 xR A B A A
e BRI R R T BE SN B B A B Ul sh, B AR A S AR i B R
E ey, AR R E s R AR BRI AN R T8 A A Y 2 4 PR B
AR ZE & A BT 7 BE IR, B 7l /MR AR AR T T ORI | B TR T I 1433 )

Wk H 1. 2019-07-10
TEB RIS AL (1981 ) 55 AEa [ (2N, i 4 T AR T ASRL  BF 5% 7 0] 3 AN 8 T RE 3T,



55 4 3]

MRALAE 7 B it T BB A T 4R T AR e MR ) 327

WZ 2B X LRI T AT, B
EHE B FLACT BB 7E A ) B LR |
SESCAHPERITOLT | B i g G ) B AT B% H 14 52 1]
BUHE B T 55 AR S bt 1 2% 1 O 5 4 f
TEEE SR O A R TE R B AT % 1 A8 B & 3
T s VR AR D A IR 9T T A — )2 b
BOM MR DL R KEE B R A S5 =M E S HZE T,
B A B T T S 2 T R A R TR Y5
W 5 A S P 9 S e R S TR e R B S )
WSSO BE A R T A A IR AT R T R AR A
OISR 2R AR 0 BT 11 SRS
WEA 4 5L iU 2 B 52 i FRIR TOLHEAT B,
Ao Hh RAT B 1 1) AR B P R A B P R A
2.5 A5 R AR TR P 5 90 3 7 30T XA [ R
A REAT BB T8 N 7 1Y 2 By AT o0 B, F 40 Tk
B 2 AT R S JE A T v S A
XL B G R A TP AR S AR LR BE A R
B AR EAE FIHLBRAEAT T 5T, 20 B b 25 1) R A 3
AF AL 5 SR S Ao 43 AT T R R Bk B T

HIRr T T BRAT BB A 1Yt ) AR T S R 45 3 T
ALEEVE AT BT 42 A T BE A BR A 1) AR I 4
L

IR R WA A T i A g X B
A BRIE LA AT B SENE | TR R P B T 1Y
L %3 1 2 RAT R B N, 3 B 1 ) AR
AR BIF TSR AN SCRE XA B 1 BRI -5 22 5
LR 500 58 SUBE B Rk T 00, A S B 1 it
T [l A AR A a8 A M ) 4 S0 i i A
BROCE BRI U Bt T T3 ey T Sk

1 TITiEMR

BEINEEIE S O AR B LR 2 X, A&
MBr T R B 7, A A BE 520, RS XLBAR
J5# LU RS TE A TR R 2 35 m, A2 TR IR Z) 25 m, /2
ALY 21 m, KBRS AR/ BLRE Oy ) it
T, ZBXBHFHRAR 3.6 m, Frf 398 m, 41 1
PR

Ro: AERTHAmbRE, Rp150.

2
-—
\

B1 FEBESHAEEXINXRATERE

Fig.1 Schematic diagram of the intersection of a new tunnel and an existing roadway
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Fig.2 Finite element mesh diagram
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Fig.3 Finite element mesh diagram of tunnel

intersection
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Tab.1 Index of the mechanic parameters of the

surrounding rock

E/ / c/ 74
Kk v v
GPa (kN - m™) kPa ( ° )
ik - R XAk 0.4 18 180 24
W '
PrgCiR R KA 0.43 19 200 24
W e '




55 4 3]

MRALAE 7 B it T BB A T 4R T AR e MR ) 329

K2 ZPEMME NFSH
Tab.2 Physical and mechanical parameters of the

support structure
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Fig.4 Vertical deformation nephogram of the

surrounding rock
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Fig.5 Main line stress at the top of the roadway

after tunnel excavation
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Fig.6 Maximum principal stress change ratio

before and after excavation
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