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Research on Optimization of Coal Pillar Width and Surrounding Rock Control in Mining
Roadways Under Soft Composite Roofes
Liu Rui
Hanju Coal Industry Co., Ltd., Zhongmei Huajin Group

[Abstract] Addressing the challenges of surrounding rock control in mining roadways under soft composite
roofs, this study was conducted at the 32205 working face of Hanju Mine. Using FLAC® D software, three coal
pillar widths (8 m, 10 m, and 15 m) were simulated to analyze full—cycle evolution patterns from both stress and
elastic strain energy perspectives. Results indicate: 10 m pillars exhibit the highest stress and energy
concentration (peak values: 32.6 MPa, 178.6 kJ/m?), posing the greatest impact risk; 15 m pillars follow closely
(28.5 MPa, 152.3 kJ/m*); while 8 m pillars demonstrate "yield—bearing" characteristics (peak values: 24.5 MPa,
108.3 kJ/m?, gradually decreasing to 15.1 MPa and 38.7 k]/m*), offering optimal safety performance. Based on
these findings and the specific properties of soft roofs, a collaborative support system employing 8 m narrow
pillars is recommended. The study provides a theoretical foundation for coal pillar configuration and support
design in similar mining roadways.

[Key words] weak composite roof; mining access roadway; coal pillar width; energy evolution; rock mass control

158

VRIS ) “ = Phah” BRI A Al i i
PR o SRR GROT R, S d K PR [ O 2B R
AR K, SR ANERE s f SRR 0 T AR T
[ S [ BN A AT AR 40 ) FoAi By 2 2 ™ o 4R, VA
Y 3 5 SRR B AN, B0 A AR PR A
o TR SO R R E Y

X BB A 5 PO 2 v S SR I R E MR B 4. A B
JEREREA MR AR, AT B AT R
J1 R IRUE, AE SEURRS . N AN R AT T

KRBT, LN R : 85—, ZHOFFE X e TR,
RIS R A TR CEARTTUN R R Pes . WERE . AREE %)
IR AR 56 LN R TE AL, B85 TR 2 Sk 5 T B
I AR MBI =, PPN IR 2 TN,
Z INRE R AL B A BUR SR e, Al AR s o ot s
FINALESN DAL S =, R Gk, WRAZIC. W
Ja) RGN SBIUAAL .

ARSCUL 32205 TARMI N5, e N 5B R, 46
AN IR] 56 2T AE IR A R o K 1 ) — e e sl AT A e
DUACHREAT: 5 B - 3 tH B0 PR S 4707 %

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 35



Journal of Project Management

LIRS
HTGeN S WeA 1.0€2026 4
SCERA: B IS (ISSND : 2737-4580(P) / 2737-4599(0)

2 TiEHR

BN IR 2882, 32203 AR IEAERIR, AHARMH)
32205 SEJC AR IEESRREASE . 32205 AT w] SR AE [l K
1100m, {FiARHE: 300m. 28451 6. 3977, 82m (P37 6. 88m)
BIEMZ, KRR TS, WEGM0° ~13° (P8
° ), WIEAKE R AV BTN K B84, )2 1. 8373m
CFEy 2.43m) , HMEHE . WHRE. AfReELZE, iR
MR ; 2 TN K8 FR AN, J& 2. 7378. 4m (7% 6. 88m) ;
HAER NS CE¥ 3. 29m) , KL AL, ZBIR B E G
¥ 4.43m) o TAFEBEEZ 480m, M g S0 &k N )
18~22MPa, Ul Z&E%k 1.171. 3.

JECR T 8m hiAE,  H A0 SR 5 i 4 1) 2 7™ T ) R TR
TEWE . R R B, T 0 2R S e LUAT s
Hl, ZUCRIE « 3TN ERES 56 TR SCH R A G R 3%,
R T LA A B8 B R VUSRS A T &R

3 HEEMAR

3.1 MR,

SKH FLACPD g7 =4 %Y, <) 200mX 250mX 100m, |-
2GRN 12. 5MPa T 15 5 7 (HE K 480m, “T-34 %5 & 2600kg/m* ),
JEER I E B, DU AP RS, MR RS L. 2.
R BE IR PR AR, ERE I SR N AR AR .
JZ 1SR R K TR LA e, WK 1.

®1 BREAEANNESH

Wa = R/ (g/em’) | PURLBRIE/MPa | WEEEES/(° ) | KiRJ)/MPa | ARUEIE/GPa | BYPIEIE/GPa
K8 Hopifbis (CGETD 2.54 1.89 36. 35 1.72 10. 85 8. 14
Rrn (HERD 2.56 1.27 26. 58 1.83 6. 08 3. 47
2 1.35 0.63 41.17 2.54 1. 40 0. 54
WibE 2R 2.57 1.56 35. 37 1.68 6.25 3.56
3.2 feElt ISR R 1 AN RITIRIR R B N AR RE W ok
Nt B A JSE 43 AT 2 0 BB S 48 7 R LR R AR LB (A w =U,V,, (3

Bogie. BBCa W IC/Es R R R BT, Hizd 5 4h
FIIATH, WA D NI Be i U 9 2 fe i ~F 1e
U=U,+U, D
e Uy B ICFERLRE, T2 T A0 A AT
U 4y B TTAE AT IR PR JBCEA I B AR R, 2 R AR SRR AR (s
LD INTES IR . Ul AR SR 2R 08l 32 3 g T4
U, = %[012 + 62 + 02 — 2u(0105 + 0,03 + 030¢)] (2)
:_Eﬁl:']: o 1y o 29 o Bﬁ\%uﬂg%—‘\ %:\ %EH‘EE‘Z)'J (MPa) ’
E oM (MPa) , u AifaLt.

FLAC3D# B

(b) 314 7 T HEAR

e Uy BEE i DI N AR e R (k] /m’ )
Vi JE § NRTTIERIAIR (n®) .

3.3 WA R B L R AR AR

T AL 32205 HlE A EE 58 SO AR (D .
SER G R N3 AR TR AR B F DX, ) 9 5 R
¥, WBE4) 12.3WPa; &g h s sk N AR e E b T S
2.573. 5m YE [, WEMHZ 36. 3kJ/m 5 WX PESIRE L) 3. Om,
TOURR B2 5998 25 R MBI IR TE 20 2. Om, 2 “1]” 08, Bk T
B TR 1 R e ) ZE AL

FLAC3D#A T 55 7R15itL

B 20 gE 20 a
» 3 w2 o
"1 wiB o
° HERUFE36.3k)/m® o <8
(a) (b)
T H N )= K L AR e B A s 1] YEPE X o AT

(S ESCE 3 EITININ

4 1R XHE £ FHRAE N -ge 2R AE

4.1 BT %

N E B AL S, BUUOFXSEE T 8my 10m A1 15m —Ff
RIS Sm AVKRAESAE, 10m ACRPAETESE, 15m ALK

e B A=

PR . BRI PR SE L 32203 TAEMIF4A IR — 32205
s Al mEE — mdt 5 ORI S AR S GORAT) — TAE
T4k S A Rt sk CHFERY B 7 A ar .
2 fiR.

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



Journal of Project Management

LIRS
HTGeN S WeA 1.0€2026 4
SCERA: B IS (ISSND : 2737-4580(P) / 2737-4599(0)

H5P1 o R o o
IEIRL LB R EEEEEEEEE
i L L i WL L 51 1

R

15 5 5 5 S S
]

E
EDDDDDEEDDDDD
SRR R R

[DDDDD[[DEDDDDIIDDDD]DDD[[D]D[

(¢) 15m JEAT
B2 Ry M E

4.2 N

MIEAE RN 8m I, MR COETHERE” Hgi,
B 40m UE{H 18. 2MPa; JMRAZICASFHZE 24. 5MPa; )5 20m [%
% 15. IMPa, i/ 60m fE AR E A 147 15MPa, JEAFHE N i ke
RES, BES A MUK B AR R AE RTINS .

MR TEEh 10m B, N RRAEEET:, RN FRE. R
40m 18. 3MPa; AL 23. 8MPa; /5 60m Rl 4% 32. 6MPa (45
PHESSHIN 78%) , M BB “CHpg” , WA TR S
ZEW 10m SRR UF AL TS A s WAL X, A2 AR OR R i i fir 5
K m NJPIRES 2 R A

MRS 16m B, MR CXE” Bk IR
24. 1MPa; W& 60m 25 X MUY 28. 5MPa, A%iEA 21. 2MPa,
Lt 10m WEE PR 12. 6%, HARETIE TR @K, FEitsz
REFE .

3 Res AL A
NS N BA S B, H AR T T e s
WAL

Bm AT I BEEE “JLTHERE” o BT 40m 46. 5k]/m’; AT
JC108.3kJ/m’; WIS 20m [EZ 52.6kJ/m*, 60m kAR
38. 7kJ/m* (TR F/KT) o femgE R THEARA 273m Jul,
RIERKEF R e R R, EReAKCPL, s faBsrt.

10m BEFERT: AERFFAE R, & “AeRFEBE” o AT 40m
46. 5kJ/m? 3 ATV 112. 4k J/m? 5 ¥ )5 60m SR ZEFH 42 178. 6kJ/m

BN 290%) , T REDK B RO A X . Gtk ) BE A
ARG AT TN Sh R AT Gl BE SRR, THUR R
SN, RS R

15m MERERT: BB “RUE” Ao TS 60m SRR DX (R
152. 3kJ/m*, AREM 98. 5kJ/m*, Lk 10m BEA% 14. 7%, (EAT 4L
TR, B EE A TR Z R

44ﬁﬁﬁﬁﬂfﬁu%ﬁ

Sm AT CEMREEHD « FEshibE, MmN A E e iR

R, BOAEE N R RS R e ek, AR A TR )
X, ZAJEE. 10m B FERBAE) o M0arhr T 30Kk )i
fHIX, M5 aemRER e, SAEAE T “iE-ftee” IR

A, phili AR 3, A bE s o 1om JEAE GRIN AT -
REME IR AT BN Sy 4R, (HARE TR T, R KT
W, HaE IR, et TwE 2. Fik, 8m ki
P s B, 3L R Rk Rk 58 S0 VR AR 55 TR (9 ik
EFK.

5 Z5ig

(1) 4878 T 8my 10my 15m P58 BE R Bl N ) S fg
A BB A . 1om IR G (WE{HN ) 32. 6MPa,
fitdm 178.6kJ/m* ) , 16m k2 (28.5MPa, 152.3kJ/m*) , 8m
ffE (IE{H 24. 5MPa, 108.3kJ/m*; #/EMBIFESE 15. 1MPa,
38. 7kJ/m* ) &

(2) 351N - Be R AR 1 2 A7 : 8m > 15m > 10m.
e 8m NI ARIERE S RE, BRI R RS R, fE
WEA AL = N FURE TSR e, RSB A R R R AR

(3) E1XS 8m MEAE K ARG F A TR AA:, @VCRH “mTi
BRI R+ S B AR AR M E SO . B IER
W, %07 ST N A AR TS (TR R DU A 72. 8%,
WA EIEAL 75. 3%) , By R, fRESE KR .

(5% k]

[11#AeF, Ei&, 3. BB ERIEFHRERERL. #
FHFETREFR, 2015 34(11): 2161-2178.

ITHAE DR F EHRER R G=EEE S EHEA
7 EH R I #,2022,13(06):813-818.

BITEAAABZRAEFEEREREYHEZMIAT
2 51 F A 5 [0].8E,2025,34(04):64—69.

(410 B8 B S TAEE b R4 A E WA S ER T
[J1.2£,2024,33(05):97-101.

(51T%, T8, &) %, 4. AXFThTEZEED
Ao EEEHSALD]. BERBFEA, 2013, 41(7): 43-46
+50.

(6l E#, T8 & A, % FHRERLELIZGAE
%ﬁﬁﬂ@&%%&ﬁﬂﬁ(%x)mlmwm1ﬁmeﬁ
South University, 2023, 30(9): 2966—2982.

71k EE, TEE, REW, £ WEN AP TANE
H s KENIERBEEEFFRLL 7 L% 457K %k, 2022,
49(3): 15-19+25.

(81 3, EAM, F, . AXBAKTARLEZH
#E AT EA 0], KEIE T k4, 2023, 54(3): 466—
472.

[OMh Ao, &%, k. Wkt bn
FEFRI). B HRBAK, 2019, 38(4): 44-47.

[10IM K M, RH, K. WRDTEEWEEEALS
EREF R HRBEA, 2018, 37(7): 1-3.

A, &, 1990 &£ 10 A 27 B, Wik, L#EKE
AN, BEFH: k5 TR,

B a3 A

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 37



