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Application of Tunnel Side Anchor Cable Reinforced Support Technology
Sun Jiakai
Guizhou Panjiang Fine Coal Co., Ltd.

[Abstract] To address the engineering challenge posed by severe roof subsidence and significant side wall
deformation in the transport roadway at a specific working face in a mine located in Southwest China under deep
soft—rock conditions, this study takes the soft—rock tunnel in the No.3 coal seam as the research object. Using the
FLAC®’D numerical simulation method, this paper conducts a comparative analysis of the surrounding rock
deformation and stress distribution characteristics between the original support scheme and the side anchor cable
reinforced support scheme. The simulation results indicate that after implementing the side anchor cable reinforced
support, the roof subsidence decreased from 674.67 mm to 81.11 mm, representing a reduction of 87.98%; the
floor bulging decreased from 91.22 mm to 32.43 mm, representing a reduction of 64.45%; the left—side wall
contraction decreased by 452.96 mm (a reduction of 88%), and the right—side wall contraction decreased by 450.79
mm (a reduction of 87.92%). Simultaneously, the maximum vertical stress on both sides increased from 16.43 MPa
to 17.10 MPa, and the maximum horizontal stress on both the roof and floor increased from 22.89 MPa to 23.49
MPa; the stress concentration zone was significantly reduced, and the overall stability of the surrounding rock was
markedly enhanced. This study confirms that side anchor cable reinforced support can fully utilize the strength of
the residual coal mass and effectively control major deformation and failure in soft—rock tunnels, thereby providing
a reliable theoretical basis and engineering reference for optimizing tunnel support in similar geological conditions.

[Key words] support design; numerical simulation; FLAC3D

1315 A SRR ) RN, A TF R R A TR, T
PR ST TS IR 520 m, Pipemy  BCTUL. PITRHCRAURSIABICN I, P By It 2k
Ve, FHERCUR IS, T MGcE s, ke e BLARIDRATE [ KRB AGORBIIER L, JEE 6 %
TARAE T, AR, AR, R Gspeg B0 BN, HRTGHEREHMAR RS A 510

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



Journal of Project Management

LIRS
HTEeN T A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

Bt KA 1) M SR AT, AT D oK, sy S8
Ji S BECRAR ST S RIS SC7, (HIR I 5 18 s
R AR A RN T B AR NG, R BE A A T B ) K AR
B, SECBEREME, ADHSAS, EHIZ T TARmKIE
A Rk IRR

BN BRI, [ A AhA B AR CA ARE S 5 T/ 1K
BATFT, PRI T R IUR AT < BN L M7 A 2R A 2 T
A ARFEAY R HOTAAT T, W 2 DA Ao AL 53 547
i AR SZ JPIRAS U AR DRI GBI A DN A
ARSI E L5y, RGEVE HHE WM IR B .
AU TR S 37 1My AL i, O B A g 10 55
RFTRAR PR 00 i) SZ 4%, DR THORR 18 /255 R e PRIk, ARSCHR A
JEAT S LA B B R R st sc O %6, iR “2-1-27 4k
SESRBR AT E T, BRI R I TR R S R T
HRIR RS AR AR RS, TR - R AR R ik, A
SCHE T SRR 45, J8 A FLAC? D SRR ILK 13t 37, = i At

B, RGN U SCP L WA BN RS R 5T R B T
NERIA S AN S S VR AN S VDL N o N (TR (1P e a1
INSE SRR, DA™ SN R PCa E I S e Ae$2
PERLE SRR A TRE S AR 2

2. TRMER

PR DA S T AR I A B2, AR 540 Bl KA, b
PRIBCR AR, VRIS, BBt AR, TR
BOWEE LS AR H IR R EY) . 1% AR TR L 520m,
FEIPR 3 SHZ, MR BIEE 6. 41m, Kk 3. 3m, THKE
SRR 3. 1m, SRAE M AKEE R LA HURA AR AL
TR — VR A A s v R, SR M o A 351 = AR R D)
J1, BEJJEIES 45me % TARIRCRHT “Y B+ hlids” 3 XU A 18
AR, I 6 AR, HLrhasaiiE . HERCE— Gl
AEAD) B Rl Is s 3 XGEIE, A [P XU
&, HEN A LR T YA tIE. B TARRBR &0
JERARA DL LA 1

Ttk 1 AR R KIS LR
Fil A 44 FR Fa JELRE A
T — 18. 40~18. 84 R@*EﬁEwyﬁﬂﬂﬁﬁi,QE£ﬁ,Eﬁ%
18. 62 B, WHRY, AKFEE.
- 1.65~3.59 B, YOk, 2 E MR KRR, B D
JER:A 2. 62 W, R, Jemait, IR, Y BRI
Jo 2.75 (0.15) 1.75 (0.20) 1.56 A
] . 0.54~1. 80 . .
HEER W e BT B, Pelk, B, WrHASE.
. Wi 0.76~1.2 OB, POk, JFHL A SRR, BMhigi, 855
0.98 R, IR, AR
JZAREIT AHTG, 189, 771 AN Aty BANTG . A BREIKFR2), &

PE T L DXL R A 1 52 1 R X i R SR X R R
540 Bz KA 7] AR TR 758, BEPHALE™E, Mi% L
VETIMRAL B TS5 R TAET RIR A, A% T A TR i S AR s g LA
T AR RS XA 1) S 7R Y I B s, R TR R 5 e o
M I 2 AR . IR P R b X B R T AR T AT
FRTE 0 B R N AR ST, el AT AR S AR TR Rk
ANEER TARTH AT X WU T, AR 2 4

T %—: THAEFEIE R ©22. 00X 2400mm [RMBSCAR, A1k
e 5E K 900X 800mm;  THH R K FH @ 22. 00 X 9300mm [FIUELL4R
Hig R 2-3-2 MM E . FEAIFTFIEH © 22 X 2000mm (JURLEN , [H]
HEEE 4 900 X 1000mm.

TR, TR ©22. 00X 2400mm RSN, [A1HERE
P& h 900 X 800mm; T4 R K @22. 00X 9300mm [RMSELEN, 4l
FRM 2-3-2 M E . FEHIAT USRI R HERE 507 & —AH IR, 54
FR A @22, 00X 5000mm FIERSUEN, IHEEE A 900 X 800mm, 4%
I o“2-1-27 M.

4R EBETLBERMEZTIFURIWN

4. 1. FA A

HR 12 AR T 5T % A RN TR AR A )= 68, 38 FLAC3D
BUHBLRUR AR R BB, B LA B A E RN A 58]
LEHL R ) 45 #F o R 66m, B 50m, =5 100m, FL%KI4) 180, 000

O e Sy, B B AN 11, 5MPa A A #, T
FIINE BB E A 10m/ 5%, WIURIN F7 454t A /KPR 47 15. 6MPa.
TN S 13MPa, Ik R%T 1.2, BABAUREE LA 1.

FLAC3D 6.00

©2019 ltasca Consulting Group, Inc.

Zone Group
Ui
2R
3

4
R e
Gz

1 Bl o

4. 2. L %

A R AR TR RS RS AR S o, e SRS 7 =
R LRl L BEAT TR ISR ST Y. S TR RN Y B
T, AL T D045 A BUE AL AT R S 4 7 2T
FAE BRI HT

4. 3. AL L5 R bt

4.3. 1. T EHAL XS LL o By

B 2 PRt 7 IR E AR B, AR R S 7 R T

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 101



Journal of Project Management

AR EIR
HTHeH T HeRA 1.002026 4
SCERA: B IS (ISSND : 2737-4580(P) / 2737-4599(0)

B RYT 674. 67mm, JEREE 91. 22mm;  F4HZ NGRS 5 2R TR
FYT 8L 11mm, JEBY 32. 43mm, PIRPST T TR S IR A B
AR BB FR A AT o SBIER LT LURBL, TR R JTRk > T
593. 56mm, k> T 87.98%; JEEEH T 58.79mm, WK T
64. 45%. HFIGELY G, Foor RIS TAR ISR, 98
59 7 TR 2 245N, fREE T8 ARt e . 7RIS 7 aUR
FIE TR AL 8, LRIy 5,
BAEBR TEAS O R T EORSGE, A8 R N S » T )
A TR R AR AR TEAT 25 30 R

(a) JT&E— (b) HE_
B2 PR SCh At RS R EA R
4. 3. 2. IKPRLAE X L T
B 3 BRSPS = B, AR R A
FWedi 514. 72mm, ATFESUWLHR 512, 75mm; FEER RSP T R
NZEFLE 61. 76mm, A7IEWLE 61. 96mm. X HLRIN, 72
WY T 452, 96mm, WHE T 88%, A HU4E R T
450. 79mm, W45 T 87. 92%. PIFh P T AR T AR LB FR
O3Aie FHEAT WAEFE R RIS A e, HHAR S 1S 2 T3
SE, YA TERARBAMRSE, RIFISTRIEM, 1 RdEH T /5
AFIE

(a) HE— (b) HE—
B3 PRSI A T ElE KT R
4.3. 3. T H N IR o Hr
B4 PR TR E N S A B, AR s0F
WFS B KA BN gk 16, 43MPa, LEFSARZ a2 4P 05 =T 35
e KT N S 17 10MPa, S AT BRI RS20 5 20
TN AR RIS RR oA, I H T 15 R ) 4R A X AR 7 9
Ak, A f R BN DX 2R N s sz Ol 4 Y N TR SZ
Py, BT TE BN ) RS, X B AR A AL
R AT R 2 L R R PE S B T, Bl mss sz y i N o0
SEARTR AR RE , Eh R DL A 2 on s S by R R s
R E N R e o v A B W
4. 3. 4. KN TR a3 Hr
K 5 PR SZ Y KT o A, RS AR
TRURAR B3 KK H1 9 22. 89MPa, 42 nam 240 7 =0 R T

Bt KRR 7 24 23. 49MPa. 336 EG 2387 T LA EL A S
TR RS 8 ISR G A1 I R S XA IE 1 5
VAR o 5l R ik s A 2 R g A P A AN DS
P57 A DB I R AR, R RO B FHZAR B K5
POIFBATH IR, T DA_E 234 ] BUABLAR S 9 5 7y 5UAE
(R S AL Gl [V o 7/ i T W

(a) 75— (b) 7%=
B4 PIBRISZy 4 T FlA B

(a) HE— ) HE—
Bl5 R SCH A N A KT R B

5.4518

ASGEIE FLACD HUEBA, KAWL T RAXH RS
HEHEFR NS 7 AR R A AR h I RO . gl R
FOr R, THERIN RS W FRAR T T N IR P
Wediitt, BROEYELE 60%, TR R IR 87. 98%, Pifk
WG BRI L 88%. (RN, %S 4Py AT 35 3 5K T LY. ) AT
JEAR I KKV N S A BT T, N SRR s s, RIHIR S
BERF LRI T 80 SR S i 5, ARG L 2 IR,
NI K R e -a N OIS AT i ) D b (e
BCA AR PSR, O TR S 2 B s gt
TRAGKAE . JREE AR, TSGR R AT R
BIE, It — PR R RN ) Ak B i 20 (15 R
PATE BB A 58 3 G oA R 25 A I AR R R

(&% k]

(117, HILIFF #os i R BB % 5 &4 & AL
VL VE B % AL 4,2026,(3):72—-74+78.

(210 %. REH A Hos bl EE T BINEREHNE
A58 (D11 A #AK,2026,45(8):22—-28.

[31R mkt, e 3, B 148, % . Rk Em i B B K&
FHHLEE B R & 4 52 B[00 % 4 R,2026,45(8):1-6.

(ADB e s, 30 9% 08, 5 . R 3 HOs A R 3R B AT R 4
&I IR AL M & 5 R,2026,45(8):93-97

CIRE P ARMAENE. HANEAENR EHHEE
45 A8 H R HE 5 [0].4,2026,35(7):4-8.

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



