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[Abstract] Soft rock roadways are prone to deformation and collapse due to their weak physical properties,
which brings major challenges to safe operations. In order to effectively prevent accidents and protect the safety
of operators, reasonable support design is crucial. In this paper, a three—dimensional numerical calculation model
is established based on FLAC3D software, taking the soft rock roadway of a mine as the research object. By
using Cable, Beam and Shell structural units, this paper carries out a detailed numerical analysis of the roadway
support. The study shows that the joint support method combining anchor rods and steel arch can significantly
improve the stability of the roadway. The calculation results show that the maximum principal stress of the
roadway is in the state of compressive stress as a whole, which indicates that the support system can effectively
carry the pressure of the surrounding rock mass. At the same time, the deformation displacement of the roadway
is significantly reduced, indicating the effectiveness of the support measures in controlling deformation. The
results of this study provide theoretical basis and practical guidance for the safe mining of soft rock tunnel,
emphasize the importance of scientific support design, and lay a foundation for further research in related fields.

[Key words] Soft rock tunnel; stability analysis; support; FLAC3D.

5 FEE P, BB T8 SO W TE FIAE H R, Rl fEHCs

BOA BB ST BT TUBLIRAE [ A AR CE AN T A e, S Ik L
B H BIHOAR R s 5K [ B L, 1 2 T 50 8 I B R
A BRI T M SCIG R TS5 T3, IRAIRW T HCa 15447
B H SPGB R . VPR R TR RIS AL S
P07 R, AR SR BT SR VR 46, ) S [ R %
AT AT o AP, [ Ahoxh B B M TN A (82 2 4 2,
1 4] P A TR AN A HLEEAT SEIN B, DA DR AR TE 1) 22 S 1
MFaErE™.

R 5 50 2807 T BT 70 8 I K B Se AR A B 20,
ST T HCA 0 R S AR, D scar st R gt T BB K
Yoo RIS, B A A OGS I AR RIT A, A9 s 2 R TR
AUH R & AT R R, I SRR T TS5 B, 3 F
1R T HETAERE ™ o IEARK, B N T B AR B R AR ok
Je&, A BIF TUTT K S i MR 51N A T8 S R v A
I JE R A S LA ST, BT T e SRS T T
BOA BB AT AR RSN, ST 1 Sy it R PR R AT 5

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 79



Geological and Mineral Surveying and Mapping

M &) 2
B 7He%E T HeNRA 1.062024 4
SeEEA: BSOS (ISSND: 2630-4732 / (FPETIS): 561GLO01

P BEAACRT, ORI S ¥ [ P9 A 9 IELE 1A N e
AR T TR, PG RN TRE R R . B Bs B, V7
Z WL R FIFLACSDI it AT = 4 B E L0, AR T e
ARTE [N 15T o SR AR S AT 237 L WG VR At
T 8) AT, WETTE RENE VP Al HAE SRt 5 5% 1 T AT Rk
A& REVE o i, — LEBIF FUE X HCA A KT B AR TR B8 5
A TRFEREAT T R GESHT, S T AR LI SO B S

PR A S DAV R R 4818 D i AT F Lace SDEEAT SCH i 5,

AN R A AR E S iR s .

1 TR RER

RIXHUA iz Ll CF B 1B M7 B2 AR MK Z T
BRyE e, b EEM7E AR 10-25m, T BEMOE 2 TH AR 3-19m, 31 &
90-95m 3L [ Py AT AL IBF4 0 T 2, FAWTZ7E F148° |, Wl G 4%, 1
FHT0~T79° , T EIKZ2T0~100m. ARYF165TmHLEL & — B3 1]
TAETH 2 RS . — R DX A Bl RS A s bl B 5 o 3R
b AL R Bl AL B S T M TR AR 35 25 AT, S 4
FIFAWT 2 Sk 22, X9 3k 0K F g, 0 XA L2 2%, L
FATERE: R BRI B W ERBEK . TR K K, X398
BETARBSEN . PASINTE : BTTEHITHI3~548, W2 Em48° , Ml
FEE AR, WAT0~T79° , W2 E R TN K EEL172m, B % 270~
100m, X B2 TFRA — 8 5, R TS L. bi. BfL
FEHI3AN S, JB O A WS . MR IE AR 550, 3~1. Om, #5351
TE 1R P T 2 B 5 I, LB R AR BRI R,
IR, IREEFEE U W E PR RUR A, EHIREL, 2R
ARG, MR AT AR AT S R, DU ) R T R A A
Ky WAKBLR . U RS, SR, Mk R
B KPR G MRS, X RIS KA — R 5 o A5 18 52 2 F
e

2 HETE RS

B L AT 7R AR AE TR, x4 4K 65m, 2 7 50m, vl
Kea0m, T+ I PO R B JECER I S, R AR R R
WA o 2L FE A R F cable BAAIAT, shel 1AHHBE 2 . beam
BERURHELE . BRI S BB IR, LIPS HME2HR.

B BB R TS e S AR

RL HGKIIESH

ik EMEL/ Gpa bELV=A K% JMPa FESEA % H/g.cm’
B 1.2 0.28 0.2 28 2650
K2 SPHEMSH
PP L/ Gpa bEE N
HiFE 200 0.2
P 200 0.02
v 30 0.2
2. 135307

THYZRER, JFAT (3 7 50 A S TS, A6 T8 [l (K 4
RGP ERRBE NIRRT, SR AEAE T YA T B - B A
RO, JH B A AR 0 B g 2 R A ST 43 IS, 8 e AR AR TE 5 A
PRI Az v B g SR R X, X8 DT e 2 S BUA TR R kA
BURTT  MEFTR i KN B R = B, &K BRI E A
2. 5Kpa, Fe/NENEF1 43, Skpa, KR/ E R A 40 T N F R
&, BB VORE SR I R AE T REIRAS

FLACID 6,00

LT ——

£ OODE 08
1 DL =0
8 DOODE =08

FLACID 6.00
3713 Rmaccn Comeniing Swcen. e
[Ty ————

js‘ﬁ.‘:‘.‘.?“"‘""

RARARRAAEE
FRRRITEERASES

o T
E

K2 BiEmAKEN = E
2. 20 K 7
THZJE BT 22 AR, Bl 257 B BRI AALRS, JCH
FEAETT YT A [, 5 SRR B [ 6 T8 A 8 AR KT B 3% A 2 AL
o BEAEIT RIIOHERS, A AT RE 4k 8 R EARTY, Rl 2 AEHCA
FAFT, RS R AT REBON BT NS A AF AR TE AL AL

80 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Geological and Mineral Surveying and Mapping

M AW 2
B 7He%E T HeNRA 1.062024 4
A WIS (ISSND: 2630-4732 / (hETFIS): 561GLO0L

= BB TE TR N UT2. 4cm, Mo % 4 3. 9em, PI IS B AN
2. 8cmAlL. 8em, ARIE BN BB TLE /MM T R e RE .

FLAC3D 6.00
L

L Comtating Ganag. I

!a-‘-ﬂ I‘llﬁu-n-!

B

i
BE&ERAERAERA

i

Ei
S

FLACID 6.00
Rt Raics Conating G, e
e

373006 02
3 b 0z

e
5900 03

g
Ak

B
EGEB

e

] .
BAERAEAE

K3 HiEME B
3 it
AW FUHE T FLACIDAER A, Ao JEA™ LU 63 1) S R R gt
17T Ve =45 40 Fr . B M@ Cable. Beamf1Shell

SER A LR AE R, R T AT AR B R B A Y AR TE
e, HrRsRERY,

Wz REERE T HE AR SRR T
REJJAE T R R JARAS, RS R R BUREE Bl 1 1)
EH.

(2) B8 RT3 T A A, TR . AR S i 35 1
RLRE IR, BlE T ST S il LE AR AR T Oy T A R

AT ZEAH T 2640 T s B E S et T
AR A SL TR 5, R AR B — P R B e T
R S EE Al

[5% 3Cik]

(1R &, % X% . 3L FTFLACIDE: #y 2 0 iy Bk A L 4
R BB DA 58 (0], P B 45 0,2024,42(04):111-116+120.

(21K R, AR, F Xk, % 2 TFLACIDEY FF % 4h 80 T 3
e A R 1] 4 89 1L,2024,08):59-63.

BITEALKERFY, S BH5 NI XS 4E P
S B AR AT 5 (] A K, 2024,43(07):91-97.

[AT5K . 5T B M 7 A 3 3 vk 3 K 9% 22 7 B | 5 AR AL R
JRAR 2K B 45 9 42 (014 A& FH4,2024,45(03):109-1 16.

(517 4. 2 T FLACID S (& HE L by B fh b 2 4P 4 5 BL A
[J]. 8 7 Hl. 8, 2024,45(03):16-22.

EEE T

% & (1981—-), B, 8k, AR, 28 TRF 5 LT K, 887
2 RF Ik BRI K,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 81



