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Abstract

In order to solve the coal pillar design of scarce resource in Changqin coal mining area and strong
dynamic pressure problem of retaining roadway, through the numerical simulation containing
four different coal pillar width, the retained roadway which has experienced twice mining damage
and deformation with pressure distribution law of its surrounding rock are discussed. The results
show that, 5 m coal pillar is affected worst by mining, high stress ahead of retaining roadway
mainly act on the solid coal side, leaving lane section shrinkage rate of more than 45%, and after
the first mining coal pillar has completely yield. 8 m coal pillar affected by mining is weakened,
and the mining stress distribution mutates, ahead high stress of retained roadway transfers to the
upper goaf residual coal pillar side, which is conducive to control the surrounding rock deforma-
tion. Retained roadway deformation was significantly reduced, with the largest decline in 40%.
The distribution law of 15 m and 25 m coal pillar is different from that of the narrow coal pillar,
and the bearing pressure curve is changed from parabolic type of single peak value to the saddle
type of double peak value, and the safety and stability of coal pillar increases; however, the re-
source is obviously wasted. Based on the results comparison, the retaining test feasibility of 8 m to
15 m narrow coal pillar is put forward.
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Fi[6] [7] [8], HUfF T RELAEHARALR . £ BN ARV, MSFH KM st
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2.1. TIRE=

DARIOH™ X BRI AT 2-3 MURIR I TE IR 9T ¢, 2-3 BUE ISR E DALy 2-2 fF T, X B
JRAE B8 AT s 2-3 BB NSRS E, ARG R AN T RIXIFRH . NEMY R AR
KRR, 78 2-2 TAEHAIT R ATELITaa 483k 2-3 B GRE, 2-3 U3 GRS K 52 99 IS 1 RS
JEAE R

2-3 HUE RS AR IR 600 m 74y, WY 2 S Z AR 3E, ARTE W 4.5 x 2.6 m, EFKLEEH 1872 m,
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FENE K 2-3 TAEmPUE S WAL, W2 2-3 TR BRI @R 17N BUE s b s s
MFEE, RSFER 44, 2 5BEEHEN 1.7 m~2.1 m, P 1.9 m. 2013 F7E 2-1 # R 0038 XUGE Py i3k
177 R JTIAR, B KK £ R ) 8.43 MPa, e/INKSFE N /) 4.87 MPa, HEH A28 /) 13.1 MPa, f KK
SRR NI E. EHEN KT HRAKFERT], BTHENI. HERECEZE A,
WIETR L E 0~2.6 m ARIRDE, 252 R0 PR R FEA 74.77 MPa; 2.6~8.4 m AMIDE,
R YE 71.26 MPa; 8.4~10.0 m NS, /=0 TI(E 58.01 MPa. 2 T /=1 I458)% ) 10.23
MPa.
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Figure 1. The geometric model of coal and rock around dynamic pressure roadway
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3.1. ETIEEREFMA

2-2 TAEHEERERE T, X BOREFE RS AR S TR Z) 5 2 TS AR e B e, AN [F)JE A 96 2
B AR 2 TOUNR SR . 7 43 A B RN . 2-2 AR THI R SRe 45 R Ao A Hh S s 7 a0 A o) B 28 ] 2
i

PEE AT, 2-2 TARTH RS R 2 — RS EFRE G, XBORAE 5 m 98 B i LA Bl P SR O g 0
{8 30.9 MPa. 8 m %t J& iy JLAGEA: Y [l N S i 77 U6 4H 29.7 MPa, [RIB 42 Rl Y S & )1 KB . 15 m
B I AT Y ] PN S R S U6 (B 28.5 MPa, 25 m BEFEIS 28.1 MPa. Fifi 5 MEA: 58 BE3G K, SE AR E U (E mg
BIEAC, BRFETE 9%,
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Figure 2. The stability curve of abutment pressure under once dynamic impact in different width of
pillar
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Figure 3. The 3D distribution of roof bearing stress under twice dynamic impact in different width of pillar

E 3. FREIFAEFEE A TAEE R RHERTR AN N =% 57

oM AL 2-3 BUIEA B — UGB AT h IS R2m 45 R, IR 5 mo T8 BB AR A SCR S 1 KM 38.5 MPa,
PR B R SRS 5 PR AR TS S mih, BB A F AR (B IR AR T /e . 8 m S8 FEIREAT (88
i SCAE 1 K8 38.3 MPa, I HIBUE AL SE IR A XM, B8 5 R R AR I 52 Xoa ab e M BLUE 08
DK, B A SEARRE AR R R A X, B/ T A R R A X AL N 7 o AHEE 5 m AT i
BIERT R /) QAR AER . 15 my 25 m BAEHE AT SOR Dt 2 BIEA 8 m AL A RUHE, N2 B T e
K.

5m. 8 m BESESEAT AR AT BN T U0 4 S BRI Ao 15 my 25 m S AT 24
U6 B BUOBUEAR (1 5 32 R SORRNL ) 70 A1, Ui B SE A — I3l I 5 KK B AE R BES BI7E 70 K4, IR T5F
MEEHIE, 15 m B T8 4/ 2 1)

FERZE X A 73T T 5 m A RS E R 2 XR AT KT 8 m AL, SN T & {HAE 6~8 MPa
VL, BESAE TR, R X SR N 1B o

4. BETHWIRSH
4.1. ETIEEREIF W

MG, b 2-3 BB K2 b AR — RS R AR T 82 A] e 5 m SR B8 B I B A
M B 45 A E 1019 mm, 8 m 8 SRR MRS 50 404 mm, BRI 60%; 15 m B8 FE I B 35
gith 149 mm; 25 m 58 BEITHEATHS B 101 mm.

BB S m B8 PR AR N BB MRS, B A2 E M. M 8 m JEA: T B Uh B A% X,
Ui BAZE P 1) 20 i 5200 5 AR R e B IR, 598 Bl — AR 3R T, PR P R IR AR A 2 252
15m. 25 m 5 BRI EPE X SE 3R 2 m.

4.2. ATIEEERIREIF M

AT 2-3 BB AR T UGHI T AN RS 25 B, AT 5 m TR SRR N TR A K R VTR 783 mm, N R
KEZEE 1071 mmo. 8 m EALF TR & K FUlE 591 mm. P& KFEZEE 660 mm; X 5 m B A TE
gE, TR K T UTEFAIKZ) 200 mm, P ECREI4E &> 411 mm, FRARELH] 40%. 15 m EAER THAR
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R TR, WHERAE4EES DN 391 mm. 348 mm; 25 m MEARPIE D518 377 mm. 340 mm. %
PR BB AR A5 R K

BEE S m %8 BERT I AE AR HE NP, DA e e iR, 8 m At E &R AR . 15 m JERE TR
WIS Bl s A% X, 8 B2 D IR B R s 5 SR G e 2 e IR, R BRI sk #iRe 7T, Rk
RAEFARSZFIEM . 15 my 25 m 56 BEEAE (9B M X S8 FE 3 2.5 m.

4.3. R E IR DT

P UL AN 58 BEMEAE A EE R, AT AARAS kB Mol Al X BOBEAE N /8 b R 8. BB TIURUR K TR
1B B AMUFE B KRR A% 3 B A5 e S BB & 1 BT

Table 1. Statistics of retaining roadway pressure & deformation of coal pillar with different width

* 1. TREERITEBT EXEMRt

JRAE B8 B /m ISR SLiE S 4 TR B KT PUAE/mm P 5 KK P R AL /mm FEAEIANEX % B /m
5 33 783 1071 5
8 3.2 591 660 8
15 2.5 391 348 2.5
25 2.1 377 340 2.5

FIBE 5 m AL P Sz Rahfem ek, RS #2450 3.3 feim,  H B AR AT S ) 2 B AR SR
M PR TR, Wi B4g 28 45%, DOEE MRS s AT S T A SR . H S m g
B — RN g e ik, B TREXRXABER. RKEE.

BB 8 m JEREI FT 32 KRBT P50 EREN R F3 o0 A R AEGRAR B Al iy vy N0 e i 3 BT
PR XA B AL, X BB ELA R B AR F AT R WA BB PG, SORBRARILY] 40%; —ik3h
P RTEAE L5 A R, (B — KN e S B AT S8 A% o X, 380 3 0 5 [ SR I S 977 B PR P 22
AR, ST X B AR ERRE DR AR . 15 my 25 m XBOBEAER R A UEEA R T S my 8 m /b
BERE,  SOR S 77 2 b G (E I 26 7 e 1 ¥ R AR, e e e v E— PR, AT RER
BRI E PG, (H TSR BRI, BHRIR K. SR DL AT LA 3, mT DL i .
Bt 8 m FE LRI R MGk 2 52 BB R LS FE.

5. &ig

1) BT 1 DU A R A 98 B2 B A (14 SR SE ) 204 b B G A TR RHAIE . 5 m JBEAE I i 32 R 8l 5
Wi 5 K, B T 7 2 ) 2 A IR SEAACEMN, B A W [ 4 3k L 45%,  H—UCRBI R AL CL g 42
Hito 8 m JEAEPTSE RN Pk gs, HRBIS Ak B R, BT N ) e R 3] R XA
BEREM, AR T A A ] MR R AR, BORRERE 40%. 15 m. 25 m MR K7 A A EEAS
AT DAL /NEEAE s SO 77 1l 2 B DGR S P 2 2R ) XU DA = B R AR

2) R FUASRIAT 52 BEA I S B AR ARFERIT FU 4 2R, B R SR InISCR (22 5 2as , B 8~15 m BEEIX
BOSAE T ek 2 5452 BB T R LA A BE

EL£mAB
EX B AR RS H T H (51704156), B R R TAE B 61 H Gk 3 41 5 H (2018-TD-MS026).
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