6O -8L072

E1eS Bk gr e B

S O mmE sk mT G AT s eI b e
ol SN % H
e MR E R T i e W (L ) e

) } 2 ® ISSN 1003-496X

CN 21-1232/TD

A\

\ '/_‘fl '}}/ ) /}
L) T = / (/) e =
SAFETY IN COAL MINES elol gl

KR & H it P & a’% l!a'iﬁ R » F | 1970 48171 - B

,ﬂﬁgi ;jifﬁxﬁ%mﬁﬁ

[FESNILE 3onaso

E FEEFIRM
\\__n-.__,/ HIEEHERS
IR HEA,
]

‘ IR
SCFUREHIE  SERNEN  REESE
( FUhmSER
VBB )
O KEREHANKRANIEE , @88E. CO. CH,. C,H, CH, 0, CO,, ENHRANF(ER
MBS SR MNER I —EF.
O SIENEASOHEHLMFGERER |, BIRSBRITFH , UERTHE. KSR,
O BERNRANAERER , FRTL , HiREE , TEHP , NEER , TUREREKS
FEERTESRL.

O FithERHELNE , MRAEER , FZERTW,
ISSN 1003-496X El %

_ % WWW. GLTECH N
H ""l el TEL 037167858887 E-MAIL : mfo@gltech cn CSH : 400-0057-577
L

| ADD: FMEHRAS LI AR KBRS,




MEIKUANG ANQUAN
BFI(1970 4£6171))
2018 £ 9 H

2549 BHE 9 WIS 531 1)

FERM
SRR AT P ST e A PR A )
FHEM

SRR P B AT BR 2 )
EN | Bk
B E R PR
B FARIE
ITERITEE pyLiES
H AR E £ (R4 4 ) G 5
ot 1T 285 T R X
TR 11 5
HB B % 5 113122
B (02456616988 56616987
56616981 56613526
BFiEHE mkaq@163.com
mkaqgg @163.com(J 1)
™ ik www.mkaqzz.com
RITSEHE AT RAT
RITRM CHRE 4 42 ) D 40
A A5 b SRy
HERKS 8-293
EN R B BERRLADITE B3 B
JBER R |
A Lt i ISSN 1003-496X

CN 21-1232/TD

R NEWHBEMS  210400000026129

BREMHE

HARBH

b

JERERZR AL

“REREHEARS

55 1144537 5

9H20H

20.00 JG

(010)64464228

(R REMBEARS

AR TR RS- 1 0 e G AR B A7 BT 35 st A 5 ) FROESEE X/ I T S I AG D!

HIKAR AR 52485 FLRT AR B3 A, | w3l B(6)
LT itk SR AST R ) FUI IR W4 A F, E oAk, E G, ¥ AM0)
SRR B O Ao PR TR 1 A S B B A, AR, RAA, SO (14)
bt o) U 2R AR 2R R AN IR DT BT, R EA, R HL(18)

YRS KBRS R A RAAE 2V T

ko OO,AR T, B Ew A2 %, ARE L, 4}, X44(22)
RS BRI 55E

IO RERENE,E T, 4L I, R £(27)

P RLE B / IR ERIE Y EAE, BhF R R ESSAAREGD
AR XS P AR v o B 5 AT A5 A S ) Ik, ik RLH(35)
A AAGRBUE T EE HE sl i 441
[CER( SO SER L e s AT BEE R, FE A (44)
SR R P AR A O AL AR AE DS oo, E ML 4(48)
AL E XK B FRFR SR )™ A ML ZmA(52)
150 S AR (LA RHIE LE B kg, AR, FRE(59)
FET AR RE RO bR AL A A U b i i) PERIF T A+ £31(63)
S 3 AT KPR IAC G A 7 5 ZEH(68)
SR ESEAE IR A RO R s m ke, degkAn, Ror 4,8 B, 3%, A AR(73)
RIRE IR AT ST L Aa(79)
SRR BB S AR AR e 5 O, 8 A(83)

HETRREHAREAR AL R =Bl R GR AT R & B LI oY
¥R ARG, # & AR R(87)

LB A 200 2 254 TR 2B e RAE, EEF R RO
BRI WL X RBRIRI B, Fododt, sk 3, iR 44(96)
A -4 F

TR R R U B i A FR G R 28 X ek FLIAIR B A RER, FAL K F(100)
R R LRI AR R RS IE W2 nhali 0 TR B BoR
BORBRT WS, L 2R Wik, A(105)
THUAR 25 AL ) B LG BB o) B HE R A R T iR, FRH, 7 #R(110)
TSy AR AT S B i — A £ 5 ST B K T AR
BR B, MR AL, B AR IR AR (114)

TR FUHE R A Gl FRL A AR T% %, R 5§ %, KHAH(118)
SR TR N AT K AS T AT ool R B R R AR EARE, FhE122)
R LR SR 1 RAEZ, RAR(124)
— AT AR K T WmaE, 5 6,30 4B,& A eH(128)
LRI ERAE LB T RGEVLRCHTE L% %(131)
FOVHREAT 4 42 WA Z 0 XU BT P B S T ¥ ER(135)
7 JFIA 15 P2 0 B3 HR ML LR B R e R 7 B AT ek, F SR, FEAR(138)
ARG R B K W16 25 T 1 st i R e ik A, E O R, IRE2(141)

FETF R AL F R R R R E R AR 2 L I
KRG, E AL X T, Brat i, & £01(144)

W KK SRR S WEM,TEE KRR, K R(148)
FET LR MR AR (R AT 17 28l 52 e A 5 x) P A K REA(152)
S S AT AR W A BR AL BRAE Excel FRAYGSZEL R, AR, #E(157)

HAFIEARSEL: CN 21-1232/ TD * 1970 % m * A4 % 312 % zh % p*¥20.00 % [] % 74 % 2018-09



EF LoRa 14 il U [B] R0 243 KK A), KA F Tk, 3 HEF(160)

FETF AR Y 74 S ] B 4 o OE R, ERE, BT, FRE(163)
E‘%mﬁ}”l:k% 3 PUIT S RS DR 3 AT R B iR vk KA (167)
el S R s HEK RGBT AR B FERA(171)

PRI R o TAE MRS LEE S [ Fe AR
S I B R ARAE SR AR FE 5 TE i A oK v i g
2k, MER,E N AREAE(179)
WRda e, 5t % (183)
REMH, A EE REH(187)
S IR, B, = 0(190)

kA B £(175)

6 BERER 25 R FE LA P RS T St 1
SRR EA R LA T 3L e e T 24 it
RIS PR T R R TR B v LA 5
SO R O R KB E Y F AR, AL R EST, & B(194)
PR T AT FCTREHORE MR DR 22 43 H7 S i b ZE BT
SRR IR R HR BL(198)

FF VBA WA 2 S B AT $BH,FRTF(202)
HT COMSOL BUHBAURIIRA CO, MEBEAALSEIAL kb, TR B,k %4(207)
TIPS - ZI0 ST Y BT = T

PRI, @b, W E S Ak, THA(211)

FEF X SR ST i A A B R FUT il oy AR kI m(215)
PR A DB R HOW AT 5 3 T #(219)
J AT HRYA B SRAY FCIT Y CFD AL 5T F 3B, fisA(223)
SR AR T S I S IR LA R I 5T T £,¥®7%(228)
IR B K CO, BEHIREN 5510/ N B AL A XRAR, 5%, R4 A (233)
PRI PR AR AS X =7 o AR B &4, KKIA4E(238)

JEF FTA (W3R B R 2 IS TR R A T A RAEE S0

1B )5 5R AEIRA 7 M, T M, 4R (242)
YRS SR S K SCHL SRR Sk 5 B iR AR

%r‘f?*ﬂa Z,E: mR
BTSRRI LS U SR AR DA 5 B 3 R IR, B
4 A s o A BT B 230 L sl 5 T 43+ BLK, Lo, 5
T 2 3B S TR B TBUGE SR

BEL LR R, P e, I (262)
e 7K T 777 I U I 45 3 B e SR LB e Sy 56 36 R, R, IRAE (266)
R PR 2 R R TOUAS I 2 B AR S e 0 IR S s il e R FAHER T, ZRE(271)

F L AREM(246)
F, % %(252)
&, SHILAN(257)

A TR X TR 78 2 0% B S i) Z AR, E(276)
AHN TAETE TR TRH = 48 50 B 5E kOE EFR,RES,WEE(280)

FETFRBNN A1 53 A B GEERIE W2 T AR TR B AU AL
Word, RN, L T, E(284)

Ly AR FETE L VA T B R & RAE SR 3 i
T WL, SR, EACE TR A8 AR (289)

WA B

TR 13 A7 A4 LIS A B R, 40(203)

T WBS-RBS B BTN F0 —i =B RGeS Al
& p,E MM 4 EEW,FLE.KF(297)
W HIEN 19 A SR K 2= k=%, 2£M(301)
—EH T E-.umﬁ_m%%%ﬁm?lﬂﬁﬁ R 34(305)
FETAEFRE S I B EE AKX TR iR 5 SR, BT ra(309)

g
bz
&

ARYIEHRA:

Yo AP FTA RAG BERAGZ B AR
3ANA AR R] “FEpE R R B
Ja B, EHETAITLE
HZATE 7 —4% 3%

Yo W IE S ig e TR N, AT T
e st KRB A AT 0 B
B, R E B M,

%\ﬁmﬂﬁ')ﬂ’%o
Yo AT A H TR P &R S
M 353 AR SR b BB Ve B

SAEEAA], A E FVERUE
A (i BRI F X)),
It 5 AR A B — RBEAT I
de VB H AR ERK LT Lk
7 XM, ARG B



SAFETY
in COAL MINES

Monthly( Started in 1970)

September 2018

Vol.49,No.9(Total 531)

Competent Authority
CCTEG Shenyang Research Institute

Sponsor

CCTEG Shenyang Research Institute

Chief Editor LUO Haizhu

Deputy Chief Editor LIANG Shaoquan

Editorial Director WANG Fuhou
Advertisement & Distribution LIU Mingzhi
Publisher Editorial Office of

(SAFETY in COAL MINES)

Address No.11 of Binhe Road, Fushun

Economic Developing—area , Liaoning, China
Post code 113122

Tel 86-24-56616988 56616987
56616981 56613526

E-Mail mkaq@163.com
mkaqgg@163.com(advertisement )

Website www.mkaqzz.com
Issuer Public Offering
Subscribe(to) Editorial Office of {(SAFETY in

COAL MINES) or Local Post Offices
Postal Distribution Code 8-293
Printed by Offset Printing Factory of

Fushun Branch of CCRI

China Standard Serial ISSN 1003-496X

Numbering CN 21-1232/TD
Business License No. 210400000026129
Trademark Registered No.1144537
Certificate

Publishing Date September 20
Price 20 yuan

Beijing Liaison Office 86-10-64464228

Test-Research

Influence of Coal Particle Size and Adsorption Equilibrium Pressure on Residual Gas Content of
Anthracite CHEN Xiangjun,LI Liyang,DU Yunfei,LIU Yang(1)
Effect of Water Intrusion on Gas Desorption of Loaded Coal Containing Gas
LIU Xiaoli, KAN Tong,LIU Kang(6)
Prediction of Gas Adsorption Performance Based on Lattice Theory Model
ZHENG Xinjun,YUE Gaowei,HUO Liupeng,ZENG Chunlin(10)
Experimental Research on Temperature Field Change During Coal Adsorbing Gas Process
MA Yuebin,DONG Lihui,ZHAO Yuechao,LI Guangyao(14)
Experimental Study on Initiation and Propagation Law of Sandstone with Axial Prefabricted Cracks
FENG Fan,YANG Lusheng,LIU Zhenghe,SHEN Kai(18)
Spatial Distribution and Application of Coalbed Gas Seepage in Three-dimensional Goaf ~ ZHANG Ao,
HU Shengyong,FENG Guorui,CHENG Jianwei,HAO Guocai,HAN Dandan,GUAN Shuwen(22)
Research on Cementing in Coalbed Methane Well
WANG Sheng,XU Shitong, WANG Jingfei,JJIANG Gui,HUA Xu,GUO Kaibin,ZHAO Meng(27)
Study on Adsorption and Desorption Characteristics of Briquette Coal Containing Gas
YUE Jiwei, WANG Zhaofeng,XIE Ce,YUE Gaowei,QI Chenjun(31)
Influence of Combustion Temperature on Mercury Content and Occurrence Form of Bituminous Coal in
WANG Degao,LI Jiangtao,LIANG Wenxu(35)
Experimental Study on Initiation Pressure and Water Diffusion Distance of Coal Seam by Water Injection

WANG Hai(41)

Huainan and Huaibei Regions

Influence of Tonic Liquids on Types and Content of Coal Functional Groups
MIAO Menglu,ZHANG Weiqing,JIANG Shuguang(44)

Study on Change Characteristics of Ignition Point and Microstructure in Oxidation Process of Weakly

Caking Coal YANG Bo,WANG Kun,AI Xing(48)
Production Laws of Mark Gases for Spontaneous Combustion of Water—soaked Coal in Northern Shendong
Mining Areas WANG Yachao(52)

Experimental Study on Ratio of High Strength Similar Materials
YANG Hongzeng,ZHAO Zhang,LI Yubao(59)
Study on Impact Tendency of Combined Coal and Rock Mass Based on Residual Energy Release Rate

Index FU Yukai(63)
Reasonable Arrangement Mode About Coal Pillar Dam of Distributed Groundwater Reservoir in Coal
Mine WU Baoyang(68)

Experiment on Influence of End Friction on Size Effect of Sandstone
WEI Jizu,LIANG Fangmin,YAN Shi,LI Hubin,YAN Zigang(73)

Research on Overlying Strata Movement of Lower Protective Seam Mining WEI Chengxiang(79)
Asymmetric Deformation of Floor Heave in Layered Rock Mass Tunnel WANG Yan,WENG Mei(83)
Development and Damage of Cracks in Front of Granite Triaxial Compression Peak Based on Nuclear
Magnetic Resonance

ZHANG Liang,REN Fenhua,HAN Meng,YANG Zhuang,SUN Yicheng,LIU Kang(87)
Fracture Evolution Laws of Surrounding Rock Under Different Strata Rock Structures in Short Distance
Coal Seam Group ZHANG Chunlei,LI Zhanping,KANG Qiang(91)
Relational Model for Property of Cement-based Grout Mixed with Ultrafine Fly Ash

GU Minghui,HUANG Jinkun,PANG Jianyong,ZHANG Jinsong(96)

High Flow Gas Drainage Technology of Goaf Under U-type Ventilation System for Large Mining Height
Stope XU Yusheng,LI Chunyuan,ZHANG Yong(100)
Rock Burst Prevention and Control Technology of Oblique Crossing Normal Fault in Fully Mechanized
Coal Caving Face of Super Thick Coal Seam

JIAO Biao,FENG Longfei, HE Haihong,SHI Xingxing, TIAN Xiaobing,YANG Li(105)
Technology and Application of Directional Drilling with Mud Pulse Measurement with Drilling in High
REN Haihui,LI Quanxin,FANG Jun(110)
Comprehensive Support Technology and Engineering Application of Pre-stressed Full-length Composite

Level Directional Drilling of Roof

Anchorage and Anchorage—grouting Integration
SHAO Desheng,YANG Yonggang,LI Shihui,YANG Zhagjie(114)
Surrounding Rock Control Technology for Bed Plate Tunnel with High Gas Fracturing Soft Rock in Deep

Well HE Fulian,ZHAO Yongqiang,WU Jingke(118)
Prevention and Control of Rock Burst for Roadway Tunneling in High Stress Coal Pillar Area of
Laohutai Mine WANG Fujun,LI Xianzhi(122)

Design* Development

Application of Slant Drilling Rig in Coalbed Methane Horizontal Well
ZHAO Zhiyou,ZHANG Yongcheng(124)
A Kind of Water Cycling Use Technology for Directional Drilling in Coal Mine
XTAO Lihui,CHEN Yu,KONG Wei,PAN Xiaoye(128)
Study on Power System Matching of CBM Truck Mounted Drilling Rig LU Feifei(131)
Realization of Wind Electricity Gas Closed—cycle by Safety Monitoring and Control System in Daping
Coal Mine LUO Zhengshi(135)
Design and Electromagnetic Simulation Analysis for Brushless DC Motor Mechanism of Mine—used
ZHANG Hongkui,LI Dan,LI Yalin(138)
Bidirectional Waterproof Gate Chamber and Automatic Control System Design in Daizhuang Coal Mine
SUN Huanzhao,WANG Yao,GUO Yalan(141)
Mine—used Large Current and High Stable Digital Intrinsic Safe Power Supply Based on Single Chip

Disconnecting Switch

Microcomputer Control
ZHANG Tianxing,XIA Chunhua,LIU Yiping,QIU Xuanbing,CAO Longshan(144)
Water—saving Filling System for Fly Ash in Pan’er Coal Mine
CHANG Zechao,WAN Zhijun,ZHENG Xiaodong,ZHANG Yuan(148)



Quantitative Test Study on Tangential Load of Bolt Based on Fiber Bragg Grating Technology
LIU Zhongxi,LI Zhihong,HAO Bingyuan(152)
Implementation of Hydraulic Support Working Resistance Monitoring and Data Processing in Excel
WANG Aiwu,GUAN Yongxin,SUN Hao(157)
Fixed Cageway Spacing Measuring Instrument Based on LoRa
SHI Fazhao,YOU Xingyi,LLI Yaxuan,LIU Shuting(160)
Cageway Spacing Measuring Instrument Based on Narrow Band Internet of Things
XU Yang,DUAN Shuangshuang, WANG Zhenbao,CUI Xuewei, XU Yuchuan(163)
Influencing Factors Analysis of Coal and Gas Outburst in Hegang Mining Area and Control Methods
TAN Yongfu(167)
Design of Mine Drainage System Under Condition of Rock Burst
SHENG Chao,ZHANG Ou,XU Dexin(171)
Deep Hole Grouting Reinforcement Technology in Working Face of Soft Coal Seam with Large

Mining Height ZHANG Jiangli, TAO Guangmei(175)
Application of Directional Drilling Technology for Detecting and Releasing Water of Protecting Roadway
Excavation in Zhangji Coal Mine DOU Xugian,WEI Tingshuang, WANG Li,XU Baolong(179)

Design and Construction of Fire Dam with Soft Model in Yuyang Coal Mine
CHEN Tuoqi,DANG Xifeng(183)
Measures of Working Face Passing Through Broken Fault Based on New Grouting Strengthening

Materials ZHANG Xichuan,ZHOU Yujun,ZHANG Haibo(187)
Optimal Design of Lower Layer Mining and Anti-impact in Ultra—thick and Strong Bursting Coal
Seam QU Ying,QIAO Zhongdong,LI Shoufeng,SU Renyuan(190)

Delineation of Gas Abnormal Area of Aishan Reverse Fault of Pingmei No.l1 Mine
LEI Dongji,XUE Qunshan,ZHANG Yugui, MENG Hui(194)

Analysis of Influencing Factors of Gas Release in Isolated Working Face and Demonstration of Necessity
of Pre—pumping ZOU Yinhui,CHENG Jiansheng,ZHANG Feng,ZHAO Kai(198)
Model of Coal Reservoir Parameters Inversion Based on VBA CAO Shiliu,LEI Guangyu(202)
Parameters Optimization for Hole Layout of Liquid CO, Phase-change Fracturing Technology Based on
COMSOL Numerical Simulation ZHANG Bailin,LI Haojun,ZHANG Xinghua(207)
Forecast of Gas Content Based on Gray Theory and Multiple Regression Analysis

XU Mangui,GAO Shuaishuai,CAO Yanjun,LU Yanan,WANG Jiaojiao(211)
Gas Content Determination Method Based on Effect Test of Regional Anti—outburst Measures

ZHANG Kaijia(215)

Research Progress of Dust Movement and Diffusion Laws in Excavation Roadway DING Cui(219)
CFD Simulation Study on Treating Gas in Early Stage of Gas Production by Post-high Drainage Vertical
Holes LI Qiang,QIU Haisheng(223)

Diameter Expansion of Anchor Hole in Floor Roadway with Weak Interlayer During Drilling Process
DING Jun,LUO Yafei(228)
Shaft Blasting Vibration and CO, Fracturing Vibration Signals by Wavelet Packet Analysis
LIU Guanghui,WANG Hailiang, WU Qinxin(233)
Distribution of “Three Zones” in Goaf of the First Mining Face with Shallow Buried Depth
LYU Zhijin,OUYANG Hui(238)
Analysis on Causes of Spontaneous Combustion in Close Distance Coal Seam Group Under Condition of
Gob Side Entry Mining Based on FTA
WU Hourong,HOU Bingchao,WAN Chaoxiong,YIN Wei,YUAN Haoqin(242)
Karst Hydrogeological Characteristics and Prevention and Control Technology for Water Damage in
Zhungar Coalfield LI Hongjie,MA Jun,JIANG Peng,LI Ling, HAO Zhipeng(246)
Roof Water Inrush Risk Evaluation and Prevention in Xinjiang Dananhu No.7 Coal Mine
WU Xiaojun,FENG Guangjun,GAO Haitao,LIU Jing(252)
Influence of Folding Structure on Cracking Zone of Coal Roadway Surrounding Rock and Dynamic
Pressure ZHAN Yatai, WANG Jin’an,LI Fei, HAN Xiangang(257)
Roof Movement Law Analysis Based on Multi-support Joint Analysis Technique
XU Junjian,GUO Jiangtao,ZHAO Guangxu,LU Xiangming,LI Shuai(262)
Failure Mechanism and Support Scheme of Large Section Roadway Surrounding Rock Under High

Horizontal Stress GUO Liang, HUANG Chenglin,Z HANG Chunlei(266)
Mechanism and Control Technology of Strong Strata Behavior of Gob-side Entry in Extra Thick Coal

Seam with Hard Roof DONG Hexiang,DUAN Hongfei, WANG Yajun(271)
Influence of Advancing Speed on Roof Overburden Activity LIANG Dongmin,CHI Xiaolou(276)

Research on Triangulation Algorithm for Subsidence Prediction in Irregular Mining Work Face
ZHANG Bing,CUI Ximin,ZHAO Yuling,HE Junliang(280)
Numerical Simulation of Deep Normal Fault Working Face Design Based on Mining Stress Distribution
JIA Jiangfeng,SHU Jiaming,MA Ning,ZHANG Chen(284)
Development Characteristics and Control Measures of Xishan Dapugou Ground Collapse in Urumchi
CHEN Kai,WANG Wenke, WANG Huabing,ZHANG Zizhao,CHU Chunmei(289)
[ Supervision- Management
Mechanism of Group Norms on Miners’ Violation Behaviors
QI Hui,ZHANG Mingyang,CHEN Hong(293)
Risk Assessment of One-ventilation and Three—prevention System of a Mine in Guizhou Based on
WBS-RBS LI Chuang,YUAN Mei,CHEN Yin,WANG Yuli,XU Shiqing,ZHANG Ping(297)
Influence Factors of Thermodynamic Disasters Evacuation in Coal Mines
ZHU Yunfei,WANG Deming(301)
Cause Analysis of an Explosion Accident in Downhole Detonator Transportation Process QIN Peijun(305)
Study on Influence of Illuminance Level on Miners Based on Physiological Signals

JING Guoxun,CHAI Yi,KAN Zhongyang(309)

Y& E= B L PBA 5B
BIRAT

RS R 4

Ry REEFHIERGER
AREMFRL

B AT R R &

U HEXE R A&

KA LR B A S B RE (2R
NIECE7aE S
REMBERERERS
RSN ERERE

BRY FERERGRIBE
&

BB EINZ RS

2 RRSG

{eae

FUS



