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Abstract

The average thickness of the coal seam in the 2201 mining face of Shaozhai Coal Industry Company
is 2 m, with a face length of 300 m. The ZY12000/15/30D type 2-leg shield hydraulic powered
support is used for support. In the actual mining process, safety valves of leg open frequently. The
paper analyzes in detail the reasons for the frequent opening of the safety valves of leg in the
mining face. The research results indicate that the mining height of the mining face is relatively
small, the support performance of the hydraulic powered support cannot be fully utilized; the coal
seam is buried deeper, the mining face length is longer, and the mining pressure is strong. The li-
thology of the overlying strata on the mining face is weak and the bearing capacity is limited. The
above three problems are the reasons for frequent opening of the safety valve on the mining face.
Based on this, specific rectification plans have been proposed, and the implementation effect is
obvious, providing reference for solving similar problems.
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SRR AR RS SR ARG E, R A RIS R R R SRR AR % A ) KRR
A %A BT IR AR RRSE b S T A T TOURR R s i RS S BRSE P RE 7, WU SC AR AR AN A2
TARTR S 2 22 2 WA EIT R O ESEBRAE ™, —RER AR I % A T 5 AN AN S 3
R 10%. SCHR[L]CARHBE—7™ 8303 AR ABI, J3#T 1% AR 65 51 75 53 3 2 4 T JA H 4L
e PR SR R T 22 4 W J e B e LR, MRS SEA ST PR REAS AN B 7870 A5 o STRR[2] 730 1 BRIV o
6 7106 TARMIRE SIS, VORI SR 22 A W T SER G 0%, MO sl S 2R AT fS A
I U SRS RR AR B0 TAR MRS SC R % 4 TR I £ 2R A . SCHR[S]A S5 0 i 1
HESCOHE bR IR, YONR RS, — i S e R A, RIOVRGHIR ., Hh IR, #ik
W7 PR S AMBTS R K, RIS EEIE . FER TS . I IESR A, SRR
PR, RIUVBURER, = LR S 1 % B A RS . SCHR[4]20HT 1 8.8 m i AR AR 1
WUE SO 2 A RIT IR RS R B T 2 A TR IN OF JR B AR T 5 (% T R B — A RIRAEE), 224
IR L AN TR U DR s I T TR T 0 BE el GO il B 8RS . AMEREL, %
EWITERERZ, EAMNEZEWAFEMA R, &5 MAL TERFM BZEE SR H VM
Ky T BERAR ] FBEAR T -

ASCULARZEIER ], VR M TAR TR SO e A T R RN, gt 1 BB i i,
IR SR S

2. TFEFHSEERE
ARSEHER™ (T 1R R G ELRIBR PG KR A b, 35 2 . LR HUR 620~790 m. T4 710 m;
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JZIESE 0.9~2.86 m, “FHIESE 2 m. BZEMFE R, TR LIRS BIRS . AT HZM
f0°~7°, ¥ 4°, 2201 TAET N 2 BEe R AR, TAEMERE 2000 m, HiF K5 300 m, RAHLZ
HHAE T2, AR BTN . il S 2283 ) ZY12000/15/30D B R A3 AR 52 28, B K
FE3.0m, H/NEE 15m, FUbEE 1.75 m, XH5REE 1.17~1.26 MPa. W5 S8 EERARSEINE 1 Fin.

Table 1. Main technical parameters of powered support

1L BREXRTERRSH

T H XA EVCE #AE
i3 1500/3000 mm BRI
5 P 1680/1880 mm /MK
HUb R 1750 mm
UL 10390 kN P =37.5 MPa
TAER A 12000 kN P = 43.3 MPa
SR E 1.17~1.26 MPa TAEmE
JEAR EE R 3.65~4.53 MPa JER B SR By

T ST BRE RGE RARR 45, R R BRI HEZE RS 25 B, #0% 800 mm. H/NEE 1.9 m, &
SL300 7Y H 7 5] XR A K AEALAT SGZ1000/2x1000 FIARHiENL, 22 4xid L 4% 16] 257 mm, 3845 (8] 457 mm
(K 1),

1900

305 [— 25 1000

850

Figure 1. Minimum mining height supporting section
E 1 s/hRe “=H” EEEE

3. REMARBRUKRSEEAS R
3.1 REWMABIAR

2021 4F 6 HZECQITIATE 2201 TAEH N . 2021 456 H 8 H~2021 £ 7 H 8 H, TAEH R
THIERE 119.7 m, JL5ER 149 NFEIBHEIN, ~FIAHERE N 3.9 mid. BRI TH 7 10 AR o 72, &5
FKHRIEDIEART 7.2~155m 2 [a], “FERED I 11 m. SRIERUE 28 TAEFH /) 9776.2~14228.5 kN,
SFX)TAERR /) 11661.9 KN; AR R HA SO TAER /) 8264.8~11229 kN, P44 9903.3 kN, Zh# R%
1.14~1.22, ¥ 1.19. WL E = BWE 2 s,
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Figure 2. Mining face support pressure cloud diagram
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Figure 3. Proportion of supports above 10,000 kN
3.10,000 kN LA EXZZ TR S 5tEE

FERIAE], A AT R A . R E G vl R, AR & 27 X AR F A i,
MLk T7 18] S BR 22 A IR JE 22 R I H NG - & - K - S&ESB (4. 2R R EES A E
25#~T5H3C IR, SEITHLR I 105#~125#3 Z8 22 A R B A A s . Hor, 35#. 45#. 55#. 65#. 105#.
115#. 125#37 B2 4 WIT I 30N 11.41%~21.46%, “FIJF 8 %4 18.69%, 4R B A& 1) 53.8%.
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Figure 4. 2021 Mining face safety valve opening
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3.2 REBABERBESH

Z TAETHEFH ZY12000/15/30D B4 dE 4 s SC 248, SC4P s 1.17~1.26 MPa, & SC4ESC 4 RE
JIAHME, Bt ERARANZKERTE. SR E RN, e REESHEGHE, A HRRRIE,
HERR T 22 4 iR 25 A0 e SR DR 5] DRI 06 250 ™ s S B0, S 28 T A A e 79 7 T R 2 B 36 o 2 4 TR A
EI B

(1) KN, BRI Re IR RE TR o KA -

2201 TARTHEIZ IERER i, SEBRHF RIS FE AR SO 2R SCA  BE R AE 2.2 m Ay BB THE S5 R 9
(#2), HTARHIFRGEEACT 2.2 m I, SCAEFIEURA BERT 25°, W SCZE0I4E 71/ T 7868 KN, T AE[H
73/NT 11,000 kN, SCH R EE/NT 1.24 MPa. AT HES 2 SCH iR RRE U SR s BEBR /N, A RCCI R Tk
FRAK, N T BRAIERE SC AL SC T RE BB 78 70 R, B IR B A I, B SR “ A
filRF” [6]. HH# 2 A1, ZY12000/15/30D B4 A4 0l R S 284 B4 @ A AE 2.4~2.8 m, X B &
SCHEWIPE JI#AE 8000 kN LA b o 3B FEART 2.4 m, LAEFH J7#R/)NT- 8000 kN«

Table 2. Hydraulic powered support calculation results
=2 RMEZRITEER

Ze i (m) SEAEMA () TGS 71 (KN) LA R FE(MPa) H14% 71 (kN)
280 16.3 11,328 1.26 8091
270 17.8 11,287 1.26 8062
260 19.1 11,265 1.26 8046
250 20.4 11,235 1.26 8025
245 21.0 11,213 1.26 8010
240 21.6 11,187 1.26 7990
230 22.9 11,115 1.25 7939
220 24.3 11,015 1.24 7868
210 25.8 10,884 1.23 7774
200 27.4 10,716 1.21 7654
190 29.3 10,505 1.19 7504
180 314 10,246 1.16 7319
170 339 9930 1.12 7093
160 36.6 9548 1.08 6820
150 39.8 9093 1.03 6495

1 3 N AR SCAR S By Sl . R T, WU SRR I #RAE 7452 kN LT, BT
J BRI S 2.2 m I, R SCORSCY RE AR T 8000 kN, Sl M S B THEL A5 R — 2K

Table 3. Initial support force of hydraulic support
= 3. MERHENTMEEE

B AP 3/KN
P& S Y47 1IKN
PR JA IR
64 8255 9776 7452
154 8831 11,339 7112
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Continued
25# 9067 11,373 7411
35# 10,487 11,545 7430
45# 10,409 11,931 7634
55# 10,665 11,654 7367
65# 10,608 11,638 7324
75# 9726 11,237 7093
85# 9403 12,081 7461
95# 9442 11,773 7066
105# 11,229 14,229 7544
115# 11,042 12,005 7227
125# 9864 11,726 7240
1 9925 11,716 7335

TARTHR B, SCY s AR, SEAEMUR R, R SCERNITE ) . TAER ) SCPam g #pE 2 FER, W
JESCEESCAP  RRAS AN B 70 00 KA « R Z TAE L A Z2Y12000/13/28D BUE SO A, R SCBE BT 14 )
910,390 kN, H T LARMER S /N, R SCHESEBRWIFE 734 2] 8000 KN« HH THIHE K, MR XA F 3N
PN, TiRE SRR, TAEmRERT KSR B TREXRII IR, TS
W 21 JE XA A T ST AT 22 4 WA BT 3 (1 R R 22—

(2) TibRAMETS, AFREIIHIR,

2 TR E G VA BribaE . dihiibs . FRib s MR A LR, PEE2 Fk 06 45 S 2% 1
TR AR SR B R 2~ &, BB 58 B2 ) JR s - BRCE, TS MBIV, NEAGE A (R
4). WFTATIR, Z AR R 710 m 2, BB AR, TAEH L 1K Iz TAERAKE 300 m,
TAEHKER K, HTWHCAEZAREE S, WmERL, AR5, RIEN TSR IAR, &5
T, 3R 3 A A TH VU S RS 22 A R TT 5 1 5 — AN R AL

Table 4. Test results of physical and mechanical properties of roof rocks
=4 BRETWMEAYENFERINEER

. EEREEE  WRRERERE  oon gpaw R
M = Re/30 x RQD (MPa) B A kA LL
Wb 0.17~0.47 % 0.25 2.606 x 10° 01
TR 2 0.27~0.77 %_11(16)50 0.46 3.016 x 10° 0.16
3006-85%
R 0.14~0.39 1?-393;1‘-2-;;1 0.63(3) 3.02 x 10° 0.17
R 2 0.10~0.29 % 0.22(3) 2.165 x 10° 0.13

(3) WAL, HIL K TR “ =0 SR HERHIE -
2201 TAFIHKE 300 m, AR EERTK, AR S 7 SR vH SRR R T35 1 AR 2
T3 TR SRR S A 73 AT (&L 5) o 12753252 AR T VUM S ZRAN 1 s 5 A0 9 — v I e i Ak
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PR[7], ST BT N U SR RIS (K ) . SBERDHE (M ) R {Q) X R[]
(KM ={Q), RIS WUE L RrAs i, TRt TR I 552 R ).

350

Figure 5. Supporting stress field of powered supports
5. MESRBATIFR NN HRE

K 6(a). & 6(b). K 6(c)NITAEME K54 240 m. 260 m. 300 m i, AR K EE 7 17 7% S 42
BEULSC PN g0 AT, T 240 m o, CART K 5  S BN g A A A, YRR S S 4 B v )
B, PRAG; THK 260 m B, BN A LB TR SR, B I s s T 300 m B, AR
HOI M7 IR UM RSAE9] [10], BUeRME, SR chAn B Sch N R, R DY, %
Pl Bl “M”. USRS ER Y FB S ETROT A1), WE LS BT TR 2R AL IREE, X2
3 R AR T 22 4 W A 1 5 — A TR

127

3 R [l
TRK/m 4 100 /M

SR MPa

TR K/m 2
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Figure 6. Distribution of support strength in mining face

6. TEEKESEXIFEED

4. BEHERSHR

B IR AR, AR AR TR S A BEA AR SO T, B8 SO 7 ek /N A 22 4 IR T R
M EZAE . Sk, KA 37.5 MPa m A AL s, T By b e R 2 B R A, KAk 1 R R e
9 35 MPa, ik TARH S AERIFE ST AMET 30 MPa (4] 7).
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Figure 7. Actual results of initial support force

B 7. ZZRMENSTMER

SRHU RS, 2022 455 F 2 H 2022 45 F 30 H, TAEMSLHED 220 ARG, &4 ik
512 ¥k, JEAWIRIES N 8.4~22.4 m, V¥ 12.13 m. W], If@ﬁfim%ﬁif’ﬁﬁﬂﬁj\j 11,658 kN, “F-
BITAEBR 18 6401 kN, “FI414% 718 8320 kN, NAUE VI 711 80.1%, ZAI®IT ) LhFl >y 0.06%.
JESCBE A SR 2 BN 4] 8 Bz . AFECIE 2 WA, R SCAEmRI XA T ORIR R, s AU A 2.
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Figure 8. Stress cloud chart of powered support
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5. 58

(1) BESCHAGBK TAE R, 87 B0 KIFBUE SIS MR RE, SEhRIPRISREN, R ik m
JEZHBOR IRUE SCARAE BRI i B N R S A AR . 9 T DR SCBE SR R 71, W RA14% 1A/ T30
SE T4 JT 1T 80% HA S I SR 5 VU S S8R/ TAR i L

(2) THCAPERR R IRIRN 2 W IF IR AT — 5@ UM, X T HRERBOR A TT AR, A2 S AR R v v i
S PR IE RIS SR B R BB S, DASR v U SRS

(3) LARMI XS % AT 5 A — € fm, X+ LA MR SO R 2« =I8(E 7 A AR
T, WA ZBTEE 2 18 AR T B0 Vs S SR e A 45 52

(4) ZFRAFVFRTETEOL T, AR Y S 7 i A LA o, 3R i WU SO 2RI 7T, B L SR R
JZ, X PR TARHRE SCAR BT IR A — B

EHEWH

% H AR B4 4:(52074155); R HWABHRE A 3T Mk 7% 42151 (2022-2-TD-ZD017, KJ-2021-KCMS-01).
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