Proceedings of the International
Conference on Mining Science &
Technology

(ICMST2009)

Procedia Earth and Planetary Science Volume 1

Xuzhou, China
18-20 October 2009

Part 1 of 2

Editors:
Shi-rong Ge

Jiong-tian Liu
Chu-wen Guo

ISBN: 978-1-62748-785-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© by Elsevier B.V.
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact Elsevier B.V.
at the address below.

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

EDITORIAL ...ttt e et et h e Rt e Rt e oo e e se e e e e e e e ee e e e e e e se et e e et s s e e e e emeseeeneseeneennanea

TECHNOLOGY VISION 2050 FOR SUSTAINABLE MINING
Ajoy K. Ghose

GEOLOGICAL AND GEOPHYSICAL ASPECTS OF THE UNDERGROUND CO, STORAGE..........cccceeevvreen. 7
Jozef Dubinski

MINE SAFETY-THROUGH APPROPRIATE COMBINATION OF TECHNOLOGY AND

MANAGEMENT PRACTICE ...ttt sttt ettt s e e st e e st e e be e s ae e e s beeaab e e beeesbeesatesnbeeataeesaeesareenbeeaneees 13
Bruce Hebblewhite

TEST METHOD FOR THE PROPENSITY OF COAL TO SPONTANEOUS COMBUSTION..........ccocvviiviiieeciienn, 20

De-Ming Wang, Xu-Yao Qi, Xiao-Xing Zhong, Jun-Jie Gu

INTEGRATIVE OUTBURST PREVENTION TECHNIQUE OF HIGH-PRESSURE JET OF

ABRASIVE DRILLING SLOTTING ... coiiieiit it stie ettt e e e st stee e e ssteateesseaestaesnteesesaseaesseeanseensenesseesnseensessnens 27
Bai-Quan Lin, Hai-Jin Wu, Lian-Jun Zhang, Hai-Long Lu, Hai-Bin Zhang, Fan-Wei Meng

RESEARCH SITUATION AND PROSPECT OF FULLY MECHANIZED MINING

TECHNOLOGY IN THICK COAL SEAMS IN CHINA ...t 35
Shi-Hao Tu, Yong Yuan, Zhen Yang, Xiao-Tao Ma, Qi Wu
RAPID DEVELOPMENT OF COALMINE BOLTING IN CHINA ..o 41

Nong Zhang, Cheng Wang, Yi-Ming Zhao

DEVICE DEVELOPMENT AND EXPERIMENTAL STUDY ON THE METHANE EXPLOSION

IGNITED BY SPARKS OF CABLE BOLT SLIPPAGE (BREAKAGE).......cccciiiiiiieee e 47
Jia-Lin Xu, Ren-Lun Wu, Guang Xu, Wei Qin

MONITORING OF METHANE AND ROCKBURST HAZARDS AS A CONDITION OF SAFE

COAL EXPLOITATION IN THE MINES OF KOMPANIA WEGLOWA SA ...ttt 54
Marek Uszko

AQUIFER-PROTECTIVE MINING TECHNIQUE AND ITS APPLICATION IN SHALLOWLY

BURIED COAL SEAMS IN NORTHWEST OF CHINA ...t 60
Dong-Sheng Zhang, Li-Qiang Ma, Xu-Feng Wang, Gang-Wei Fan

SHEARER MINING APPLICATION TO SOFT THIN-SEAM WITH HARD ROOF-........cccoceiiiiiieiinieneie s 68
Xin-Xian Zhai, Qiang Shao, Bao-Fu Li, Xiao-Jun Li

SURFACE COAL MINING PRACTICE IN CHINA ..ottt sttt st snean 76

Chang-Sheng Ji, Zhao-Xue Che, Qing-Hua Chen

SIMULATION OF CO,-GEOSEQUESTRATION ENHANCED COAL BED METHANE

RECOVERY WITH A DEFORMATION-FLOW COUPLED MODEL .......cocoiitiiiiiiiein e 81
Zuo-Tang Wang, Guo-Xiong Wang, V. Rudolph, J. C. Diniz Da Costa, Pei-Ming Huang, Lin Xin

GAS CONTROL TECHNOLOGY OF WORKING FACE IN SINGLE, HIGH-GAS AND MEDIUM

S I 1 L8 S O @ 7 A I N 1V SRS 90
Zhao-Feng Wang, Xiang-Jun Chen, Hong-Min Yang

THEORETICAL RESEARCH AND PRACTICE ON COAL MINE METHANE EXTRACTION

AND GROUND DEVELOPMENT DESIGN.....ooiiiitiiiiiie ettt ettt e sttt e s itte e e stae e e eabeeesbaaeesabeeesbaeaennaeeas 94
Guo-Jun Li
STUDY ON MULTIPHASE FLOW FIELD OF GAS TRANSPORTATION IN DRIVAGE FACE .......ccccceveviin. 100

Chu-Wen Guo, Nan-Nan Wu, Shuang Xia

FAST PREDICTION FOR OUTBURST RISK BEFORE COAL UN-COVERING IN SHAFT AND

CROSS-CUT L.ttt bttt bbbt s et bt e s bt s b e e s etk £ e a b o4 E £ 2 Ae e R e e R b e AR e 2R e e b £ e R b e Ah £ e s e e e b e e b e e b e e bt ebeen b e nbeesneebeenreneeenes 106
Cheng-Lin Jiang, Song-Li Chen, Xiao-Wei Li, Jun Tang, Yu-Jia Chen, Ai-Jun Wu, Shu-Wen Lv

STUDY ON CONSTRUCTION AND QUANTIFICATION OF EVALUATION INDEX SYSTEM OF

MINE VENTILATION SYSTEM ...ttt bt b et b et b et b e e bt et e bt e se et e e nbesbeeneenbeenras 114
Fei-Min Shen, Bo-Hui Chen, Jian Yang

EXPERIMENT STUDY OF MODEL COMPOUND OXIDATION ON SPONTANEOUS

COMBUSTION OF COAL ...ttt bbbt e bbbt e b e b e e b e e bt b e e bt s b e et e e b e e b s bt e b e abe e b bt 123
Zeng-Hua Li, Ya-Li Wang, Na Song, Yong-Liang Yang, Yu-Jing Yang

GAS DIVIDING MEMBRANE MODULUS FOR CREATING INERT SURROUNDINGS IN FIRE

Y. F. Bulgakov



INDUSTRIAL AND ECOLOGICAL ASPECTS OF CONTROL METHANE EMISSION FROM

THE TRANSPORTED MINING IMASS ..ottt sttt b et e e s bt et e st e e seeab e e nbesbeebeeabeennenre e 136
Viktor Kostenko, Helena Shevchenko

DEVELOPMENT AND APPLICATION OF COAL RISK MANAGEMENT ON TECHNICAL

SUPPORT SYSTEM ..ttt b1tk b b e bbbt bbbt b e bt bbbttt 141
Guo-Feng Kang, Bai-Quan Lin, Wen-Chao Wang, Yan Zhou

ESTABLISHMENT OF GREY-NEURAL NETWORK FORECASTING MODEL OF COAL AND

GAS OUTBURST ..t bbbt bbb b b e e bt e b e s s e b e e a bt e b £ e b e R e e bt e b e e b e be e bt b e e b e b e e b s 148
Sheng-Qiang Yang, Yan Sun, Zu-Yun Chen, Bao-Hai Yu, Quan Xu

THEORETICAL MODEL OF AIR CURTAIN WITH SERIALS-PARALLEL FANS AND

EXPERIMENTAL STUDY ..ottt sttt sttt b e bt s bt e h e s bt e b e e bt e ab e sb e e s b e bt e st e s be e st e et e e nbesbeennenbeaneas 154
Hai-Ning Wang, Yun Shen

EXPERIMENTAL MODELING STUDY ON THE REIGNITION PHENOMENON WHEN

OPENING A SEALED FIRE ZONE ...ttt bbbttt bbbt 161
Fu-Bao Zhou, Jin-Hai Li, Shao He, Yu-Sheng Liu

A NEW ALGORITHM FOR CALCULATING VENTILATION NETWORK RELIABILITY

BASED ON TRUNCATION ERROR THEORY AND NETWORK SIMPLIFICATION ......cccccoiiiiiiiienieieieen 169
Jin-Zhang Jia, Guang-Wei Zang, Zhou Qian, Feng Xiao

RESEARCH ON THE MECHANISM OF COAL AND GAS OUTBURST AND THE SCREENING

OF PREDICTION INDICES. ..ottt stttk etttk e et s bt et ke e besbe et e sbe e st e sbeesbesbeebesbeenes 173
Shi-Yue Wu, Yong-Yi Guo, Yuan-Xing Li, Guo-Liang Yang, Yu Niu

PRE-EVALUATION METHOD OF COAL MINE SAFETY BASED ON CONTINENTAL

DISTANCE MODEL WITH VARYING WEIGHT ...t 180
Qing-Jie Qi, Xiao-Liang Zhao, Bai-Chao Song

THE CHARACTERISTIC OF EXPLOSION UNDER MINE GAS AND SPONTANEOUS

COMBUSTION COUPLING ...ttt ettt b e b bt et e e bt et e s bt e et e bt e b e sbe e b e e ke e b e sbeesbeab e e b e sneenes 186
Bo-Tao Qin, Lei-Lin Zhang, De-Ming Wang, Qin Xu

INFLUENCE OF GEOMETRY SHAPE ON GAS EXPLOSION PROPAGATION LAWS IN BEND

ROADWVAY'S ettt bbb bt h bbb b et e h e e h e e E £ h £ AR et b e e Rt b e R e R E R e Rt bt bbb et b e 193
Cheng Zhai, Bai-Quan Lin, Qing Ye, Xian-Zhong Li, Chuan-Jie Zhu

EXPERIMENTAL INVESTIGATION OF EXPLOSION-SUPPRESSION PROPERTIES OF GOB

ROCKS UNDER LABORATORY AND MINE CONDITIONS ..ottt siee e snee e 199
Yu. F. Bulgakov

A MODEL OF VOID DISTRIBUTION IN COLLAPSED ZONE BASED ON FRACTAL THEORY ........cccecveuee. 203
Xing-Shang Li, Jia-Lin Xu

STUDY ON INCENTIVE MECHANISMS OF COAL GREEN MINING ......cccccoiiiiiiece e 211
Ming-Yin Lu, Zhen-Fang Zhang, Xing Meng, Dai Li

TECHNIQUE OF TOP COAL CAVING WITH VIBRATION ...ttt s sieens 219

Yao-She Xie, Yang-Sheng Zhao

STUDY ON MINING THE PROTECTIVE SEAM WITH THE MANLESS WORKING FACE IN

COAL AND GAS OUTBURST MINES ...ttt sttt sttt sre e e beessaeesteesneeanbeesseeenaeennneanes 227
Xin-Qiu Fang, Jun-Jie Zhao, Jie He

STUDY ON PILLAR STABILITY OF WONGAWILLI MINING AREA IN SHALLOW CLOSE

DISTANCE COAL SEAMS ...ttt et e st e e s te e s st e e teeaseeesteeaateeateeesseesaseenteesteeesteesaseentaeanaeesreesnseenres 235
Wei-Bing Zhu, Jia-Lin Xu, Xiang Kong, Da-Yang Xuan, Wei Qin

STUDY ON NEW PATTERN OF SEMI-CONTINUOUS MINING SYSTEM USED IN SURFACE

Shu-Zhao Chen, Qing-Xiang Cai, Zhou Wei, Zhang Lei

THE DETERMINATION OF COAL DUST EMISSION AND PERCENTAGE OF QUARTZ IN

COAL DUST EMISSION DURING THE CUTTING ANTHRACITE COAL BY SHEARING AND

BOTTOM BLADE OF THE PLOW......oiitiiiiitiiit ettt b et b et sb e se e b e sb e b e eseesbe e b e sbeesneabeannas 250
Quang Van Phan

AERODYNAMIC INTERACTION OF DROP LIQUID WITH VENTILATION FLOWS WHEN

FIRES OCCUR IN UNDERGROUND WORKINGS .......coiiiiitiiiieiiiie st 257
Yu. F. Bulgakov, Ya. V. Melnikova

PHYSICAL CHEMISTRY MECHANISM OF INFLUENCE OF LIQUID WATER ON COALBED

METHANE ADSORPTION ..ottt b bbbt h b e eab e bt e e b e e b e bt e b e e b e e b e e e b anres 263
Shi-Yin Zhang, Shu-Xun Sang

RESEARCH ON EQUIPMENTS ARRANGEMENT IN RESCUING OPERATIONS OF COAL

IMIINE INUNDATION ..otttk skt st b e s bt e 1 £ e b e e R b e e bt a8 e ekt e R b e eb e e st ekt e Rt e s bt e b beeb e enbenbeereenbeanean 269
Gang Zeng, Hong-Bin Qiao, Gao-Wei Jia, De-Po Liu



GROUND PRESSURE BEHAVIOR LAW AT FULLY-MECHANIZED FACE IN FENXI-

SHUGUANG COAL MINE ... .ottt sttt e st e e te e s s e e steessteesseeaseeesseeanseeaseeasteeaseeanteeaseeesseesnseanseeaneeensensns 275
Shi-Jie Zhang, Cheng-Wu Li, Bai-Sheng Nie, Hao Zhang, Xiao-Yuan Sun

STUDY ON MECHANICAL PROPERTY AND ELECTROMAGNETIC EMISSION DURING THE

FRACTURE PROCESS OF COMBINED COAL-ROCK ...ttt sae st sseesbe e ssesneas 281
Bai-Sheng Nie, Xue-Qiu He, Chen-Wei Zhu

UNCONVENTIONAL STAGGERED DISTANCE SIMULTANEOUS MINING THEORY IN

EXTREMELY CLOSE AND THIN COAL SEAMS AND ITS APPLICATION .....ccoceiiiiiiese e 288
Yong Yuan, Shi-Hao Tu, Lian-Ning Lu, Xiao-Tao Ma, Jie Gao

ANALYSIS OF BEARING MECHANISM AND INFLUENCING FACTORS ABOUT DUAL

STRUCTURE OF PILLAR AND FILLING ......oot ittt ste et saae e e e s st e aaaeanaeetaesnsaeneesnneesneenn 294
Xue-Hua Li, Wei-Dong Lv, Yi-Pin Wang, Shou-Song Zhu

PERFECTION OF ECONOMIC ACTIVITIES OF THE MINING ENTERPRISES ON THE BASIS

OF THE BALANCED TECHNOLOGICAL, ECOLOGICAL AND ECONOMIC DEVELOPMENT ........ccccvouenn. 303
Victor Kostenko, Maryna Shaforostova

PROACTIVE GOAF INERTISATION FOR CONTROLLING LONGWALL GOAF HEATINGS .........cccceveeee. 309
Ting Xiang Ren, Rao Balusu

PROPAGATION LAW AND ANALYSIS OF GAS EXPLOSION IN BEND DUCT .....ccccoiiiiiiereeieeee e 316

Qing Ye, Bai-Quan Lin, Zhen-Zhen Jia, Chuan-Jie Zhu
THEORY ANALYSIS ON SPONTANEOUS COMBUSTION ZONE WIDTH IN THE MIDDLE OF

GO et bt b b E b E e h R R R R E bR R R R R bRt E R £ R R R e R Rt R b n et b e n et 322
Li-Ming Qi, Xue-Xi Chen
THE THEORY MODEL AND ANALYTIC ANSWER OF GAS DIFFUSION ......cooiiiiiiiiiiiieee e 328

Hai-Jin Wu, Bai-Quan Lin, Qian Yao
STUDY OF INHIBITION CHARACTERISTIC OF SAND SUSPENDING THICKENER FOR

SPONTANEOUS COMBUSTION PREVENTION. ...t ittt ettt se e see e steestee e e sseessaeessassnsaensessssnessessnsanne 336
Yong-Liang Xu, De-Ming Wang, Xiao-Xing Zhong, Zhao-Jun Tlan, Xu-Yao Qi
THERMAL ANALYSIS OF KINETICS OF COAL OXIDATION ..ottt te st ae e aae e 341

Ming-Gao Yu, Yan-Min Zheng, Chang Lu
REGIONAL PREDICTION OF COAL AND GAS OUTBURST HAZARD BASED ON MULTI-

FACTOR PATTERN RECOGNITION ...ttt sttt sttt st et ssae et ssaaesbeessaeeteesneeebeesneneseesnseanesareas 347
Wei-Hua Song, Hong-Wei Zhang

TOPOLOGY THEORY OF MINE VENTILATION NETWORK ......ooi ittt sie e snee e s 354
Lian-Jiang Wei

CO ADSORPTION-DIFFUSION MODEL IN COAL SEAMES ..ottt te st eeva e snae e sraaanae e 361
Cang-Yan Xiao, Li-Wen Guo, Shu-Zhao Chen

OXYGEN CONSUMPTION OF COAL AT LOW TEMPERATURES ...ttt s 366

Xu-Yao Qi, De-Ming Wang, Xiao-Xing Zhong, Yong-Liang Xu
STUDY OF THE STRESS RELIEF AND GAS DRAINAGE LIMITATION OF A DRILLING AND

THE SOLVING MECHANISM ...ttt e e bbbk bbbttt e e neaneenbeereea 371
Yang Wei, Lin Bai-Quan, Wu Hai-Jin

STUDY OF DEEP MINING SAFETY CONTROL DECISION MAKING SYSTEM.......ccccciiiiiiiieienieeeeee 377
Mei Li, Xiao-Ping Zhang, Shan-Jun Mao, Quan-Sheng Liu

THE INVALIDATION MECHANISM OF BOLT-MESH SUPPORT IN SOFT COAL ROADWAY ......ccccevvniene 384

Wen-Bing Xie, Sheng-Guo Jing, You-Kui Ren, Tao Wang
IMPROVING METHANE EXTRACTION RATIO IN HIGHLY GASSY COAL SEAM GROUP BY
INCREASING LONGWALL PANEL WIDTH.. ..ottt sttt sbe st snaenbennes 390
Q. D. Qu, J. L. Xu, S. Xue
EXPERIMENTAL STUDY ON EXPLOSION SUPPRESSION OF VACUUM CHAMBERS WITH

DIFFERENT SCALES . ... .ottt ettt et e ettt et e s s e et e e s e e sseeante e seeesteeaneeemteesseeesteeaneeenseeannneneennneanees 396
Zheng-Yan Wu, Shu-Guang Jiang, Lan-Yun Wang, Hao Shao, Kai Wang, Wei-Qing Zhang, Hai-Wei Wu, Wei-Wei
Liang

EXPERIMENTAL RESEARCH ON INSTABILITY MECHANISM OF SILTY MUDSTONE

ROOFS UNDER ACTION OF WATER AND ITS APPLICATION...cc.it ittt 402

Qiang-Ling Yao, Fu-Tao Zhang, Xiao-Lei Ding, Lei Zhang, Guang Jiang

LATEST PROGRESS ON STUDY OF STABILITY CONTROL OF ROADWAY SURROUNDING

ROCKS SUBJECTED TO ROCK BURST ...ttt sttt sb et ne bt b e bt et e sbe e b e nbeeneanean 409
Ming-Shi Gao, Lin-Ming Dou, Yao-She Xie, Jie Gao, Li-Sheng Zhang

STUDY ON THE HEAT HAZARD OF DEEP EXPLOITATION IN HIGH-TEMPERATURE

MINES AND ITS EVALUATION INDEX.......coitiitiiiiteiistieie sttt sttt st be et bt et e sbeetesbeenbenieeaesnean 414
Zhao-Gui Su, Zhong-An Jiang, Zhong-Qiang Sun



EFFECTS OF TEMPERATURE GRADIENTS ON ELASTIC MODULUS AND COMPRESSION

STRENGTH OF THE SATURATED FROZEN CLAY ..ottt st sbe e nne s 420
Xiao-Dong Zhao, Guo-Qing Zhou, Cai Wei, Xiao-Jun Li

CONSTITUTIVE EQUATIONS FOR COAL CONTAINING GAS CONSIDERING GAS

AADSORPTION. ..ttt b bt bt a bbb E b eeh e b e e b e e R b e b e e a e e b e e bt e b e nb e e bt et e bt bt bt b et ebenne 425
Jie Zhu, Yao-Dong Jiang, Yi-Xin Zhao, Yu-Kai Lu, Yi Zhao

RESEARCH OF MICROCOSMIC MECHANISM OF BRITTLE-PLASTIC TRANSITION FOR

GRANITE UNDER HIGH TEMPERATURE ....oooiii e 432
Xiao-Li Xu, Zong-Xin Kang, Ming Ji, Wen-Xuan Ge, Jing Chen

ANCHOR SAFETY POTENTIAL REINFORCING THEORY AND ITS APPLICATIONS IN

ROADWAY AFFECTED BY IMINING ..ottt b et be et bt et bt e nbe e ntean 438
Yun-Liang Tan, Chun-Jiang Sun, Shi-Tan Gu, Yun-Juan Chen

ACTION SPECTRUM OF TEMPERATURE IN NATURAL CLIMATE ENVIRONMENT AND

PREDICTION OF TEMPERATURE RESPONSE IN CONCRETE .......ccccooitiiiiiiieiitenee et 444
Jian-Hua Jiang, Ying-Shu Yuan

THE NUMERICAL ANALYSIS OF BOREHOLE BLASTING AND APPLICATION IN COAL

IMINE ROOF-WEAKEN ...ttt bt e e bt e s b e s s e b e e R b e e b e e b e e b e e ab e eb e e s e e ebeeab e nbeese e et e enbenbeesneabeaneas 451
Chun-Rui Li, Li-Jun Kang, Qing-Xing Qi, De-Bing Mao, Quan-Ming Liu, Gang Xu
ANALYSIS OF SLOPE STABILITY BASED ON FINITE DEFORMATION THEORY .....ccoooiiiiiiinieneiieneniens 460

Ya-Nan Gao, Feng Gao
THEORETICAL STUDY ON MULTIPLE HOLES GROUTING WITH NATURAL BOUNDARY

ELEMENT METHOD ..ottt bbbttt b bbbt b ettt b e bbb et e bt e 465
Wei-Hong Peng, Zheng-Zhu Dong, Chu-Wen Guo
STUDY OF CRACK PROPAGATION OF BUMP-PRONE COAL SAMPLE .......ccccoiiiiee 471

Zhi-Ru Han, Yao-Dong Jiyang, Yi-Xin Zhao, Qing-Ji Guan

DEVELOPMENT OF HIGH PRETENSIONED AND INTENSIVE SUPPORTING SYSTEM AND

ITS APPLICATION IN COAL MINE ROADWAYS ... oottt ettt ae et saae e e st eestaesnae e teesntaasseesnaeenreen 479
Hong-Pu Kang, Jian Lin, Yong-Zheng Wu

IMPROVEMENT OF DEEP HIGH STRESS LANEWAY SUPPORT BASED ON FUZZY GRAY

Ben-Sheng Yang, Liang Zhao, Miao Liang, Ming-Zhou Zhao, Wei Lian

INVESTIGATION OF THE VENTILATION SIMULATION MODEL IN MINE BASED ON

IMULTIPHASE FLOWV ...ttt bbbt b e s bt e R b e e b e e b e e bt e hb e eb e e R e ekt e ab e s beehe e eb e e b e s b e e snenbeannan 491
Guan-Nan Liu, Feng Gao, Ming Ji, Xing-Guang Liu

ANALYSIS OF STRATUM GROUTING INFLUENCE ON SHAFT LINING STRESS WITH THE

METHODS OF SIMULATION AND IN SITE MEASUREMENTS.......cooiiiiiiiiee e 497
G. S. Zhao, G. Q. Zhou, G. R. Zhong, F. P. Zhu, H. C. Liang

IN-SITE MONITORING AND ANALYSIS OF SHAFT LINING’S ADDITIONAL STRAIN IN

FAILURE AND FORMATION GROUTING.......eitiiieiiieiiniese ettt an e 503
Heng-Chang Liang, Guo-Qing Zhou, Bo Liao, Zhi-Qiang Liu, Jin-Sheng Zhou, Guang-Si Zhao, Xiang-Yu Shang,
Hou-Quan Zhang

TEST AND NUMERICAL SIMULATION ON FROST HEAVE IN FROZEN SOILS IN

INTERMITTENT FREEZING MODE .......ccci ittt bbbt bbb st sbe b nns 512
Guo-Qing Zhou, Kun Hu, Xiang-Yu Shang, Jin-Sheng Zhou

DIELECTRIC CONSTANTS OF DEEP FROZEN CLAY SOILS OF LONGGU MINE (0.1~1GHZ) .......ccccoovuene. 519
Lei Song, Xiao-Jun Zhang, Hai-Peng Li

DESIGN METHOD OF SYNERGETIC SUPPORT FOR COAL ROADWAY ....ccoiiiiiiiiniiieciesesee e 524
Gang Liu, Jing-Kui Long, Hong-Du Cai, Yuan Li

INVESTIGATION ON THE PRECURSORS OF BUMP-PRONE COAL FAILURE ........cccooiiiiiiiee e 530

Yi-Xin Zhao, Yao-Dong Jlang, Jie Zhu, Zhi-Ping Wu, Wen-Fei Zhao
APPLICATION OF FUZZY NEURAL NETWORK IN PREDICTING THE RISK OF ROCK

Jian Sun, Lian-Guo Wang, Hua-Lei Zhang, Yi-Feng Shen

EXPERIMENTAL RESEARCH ON EVOLVING RULES OF SEGREGATION ICE IN

ARTIFICIAL FROZEN SOIL ...ttt bbbt b e bbbt e be bt s e b e 544
Jin-Sheng Zhou, Guo-Qing Zhou, Qi Zhang, Zhi-Qiang Liu, Guang-Si Zhao

NUMERICAL SIMULATION ON SHAFT LINING STRESSES ANALYSIS OF OPERATING

MINE WITH SEASONAL TEMPERATURE CHANGE ...ttt et 550
Jie Zhou, Guo-Qing Zhou, Xiang-Yu Shang, Ting Li

ACOUSTIC EMISSION CHARACTERISTIC DURING ROCK FATIGUE DAMAGE AND

FATLURE ... b b e bbb e e b b A b e b e b e b b e b e e e b e e e b et R bbb r b 556
Jiang Xu, Shu-Chun Li, Yun-Qi Tao, Xiao-Jun Tang, Xin Wu



AN EXPERIMENTAL STUDY OF THE EFFECT OF INJECTING WATER AND FREEZING ON

MECHANICAL PROPERTIES OF OUTBURST-PRONE COAL SEAM.......cooii ettt 560
Tao Feng, Xiong-Gang Xie

RESEARCH STATUS QUO AND PROSPECTION OF MECHANICAL CHARACTERISTICS OF

ROCK UNDER HIGH TEMPERATURE AND HIGH PRESSURE ........cccccooiiiiiiie et 565
Zhi-Jun Wan, Yang-Sheng Zhao, Yuan Zhang, Chong Wang

THE ANTI-DEFORMATION PERFORMANCE OF COMPOSITE FOUNDATION OF

TRANSMISSION TOWER IN MINING SUBSIDENCE AREA ...ttt 571
Guang-Lin Yuan, Shi-Ming Li, Guo-An Xu, Wei Si, Yun-Fei Zhang, Qian-Jin Shu

THREE-DIMENSIONAL NUMERICAL SIMULATION ON DEFORMATION AND FAILURE OF

[ e I L o e 1 10 ] PSSR 577
Lian-Guo Wang, Yu Wu, Jian Sun
EVOLUTION OF BLAST-INDUCED ROCK DAMAGE AND FRAGMENTATION PREDICTION..........ccccueuee. 585

Peng Shao, Zhi-Wei Xu, Hou-Quan Zhang, Yong-Nian He
STUDY ON FRACTAL CHARACTERISTICS OF B VALUE WITH MICROSEISMIC ACTIVITY

IN DEEP IMINING ...ttt bbbt b bbb R e e bt bt e bbb e bt s bt e bbb e b sb e e bt e b bt 592
Chun-Lai Wang, Ai-Xiang Wu, Xiao-Hui Liu, Rui Li
SIMULATION OF GRANULAR MATERIAL BEHAVIOUR USING DEM ......ccccoiiiiiiiiiiciee e 598

Geng Yan, Hai-Sui Yu, Glenn McDowell

CASE STUDY ON THE DETERIORATION AND COLLAPSE MECHANISM AND CURING

TECHNIQUE OF RC COAL BUNKERS ..ottt ettt ane e ane 606
Heng-Lin Lv, Ying Ma, Shu-Chun Zhou, Kuang Liu

VISCOELASTIC ANALYSIS OF INTERACTION BETWEEN FREEZING WALL AND OUTER

SHAFT WALL IN FREEZE SINKING .....ootiitiiiiii ettt bbb 612
Yan-Sen Wang, Zhi-Jiang Yang, Wei-Hao Yang

DEWATERING OF FINE COAL AND REFUSE SLURRIES-PROBLEMS AND POSSIBILITIES...........ccccuc..... 621
B. K. Parekh

BIO-LIQUEFACTION OF FUSHUN LIGNITE: CHARACTERIZATION OF NEWLY ISOLATED

LIGNITE LIQUEFYING FUNGUS AND LIQUEFACTION PRODUCTS .......ccooitiiiinitienieieeeeee st 627

Kai-Yi Shi, Xiu-Xiang Tao, Su-Dong Yin, Ying Du, Zuo-Peng Lv

STUDY ON THE REACTION DEGREE OF CALCINED COAL GANGUE POWDER IN

BLENDED CEMENT BY SELECTIVE SOLUTION METHOD.......ccoiiiiiieiieiitcse e 634
Shuang-Xi Zhou

MODEL OF COAL PRODUCT STRUCTURE BASED ON PARTICLE SWARM OPTIMIZATION

Y @ 1 I N 1 PSS 640
Zhang-Guo Wang, Ya-Li Kuang, Zhe Lin, Chang-Sheng Shi

KINETIC PROMOTION OF SODIUM DODECYL SULFATE ON FORMATION RATE OF MINE

GAS HYDRATE ..ttt ettt sttt b e s e st s ek e e st e e b e st E e e Rt e e bt e st e b e e st e e b e o1t e been b e e b et ke e n b e s be e s e e s beenbenbeenes 648
Qiang Wu, Bao-Yong Zhang

COAL BLENDING OPTIMIZATION OF COAL PREPARATION PRODUCTION PROCESS

BASED ON IIMPROWVED GA ... .ottt sttt ettt sttt e st e st e e st e e s bt e aa b e et e e s te e nseeenbe e s beeesteesn b e e nbeennae e neennteantes 654
Xi-Jin Guo, Ming Chen, Jia-Wei Wu

STUDY OF THE CO-PYROLYSIS BEHAVIOR OF SEWAGE-SLUDGE/RICE-STRAW AND THE

LN I 0 T USRS 661
Shuang-Quan Zhang, Xiao-Ming Yue, Zhi-Yuan Yin, Ting-Ting Pan, Ming-Jian Dong, Tian-Yu Sun

DEVELOPMENT AND APPLICATION OF THE ACTIVE PULSING AIR CLASSIFICATION.......cccoovvviviiennnn. 667
Chen-Long Duan, Ya-Qun He, Yue-Min Zhao, Jing-Feng He, Bao-Feng Wen

STUDY ON COAL BIO-MAGNETIZING DESULPHURIZATION .....ctiiiiiiie ittt ee e siee e 673

Dong-Chen Zhang, Ming-Xua Zhang, Qing-Ru Chen

PREPARATION OF POROUS MEMBRANES WITH THE RESIDUES OBTAINED BY THE

EXTRACTION OF COAL ...ttt b e bt e s bt s e e e b e e ab e s b e e b e e b e e ab e eb e e R e e ebeeabesbeeheeabeennenbeesneabeaneas 679
Jie-Qiong Ma, Zhi-Hong Qin, Xin-Yan Li, Xing-Yue Yan, Tao Gong

VACUUM FILTER AND DIRECT CURRENT ELECTRO-OSMOSIS DEWATERING OF FINE

COAL SLURRY L.ttt bbbt h b b ekt e bbb H bt ea e b e R e bbbttt e btk e bt b et e bt 685
Xian-Shu Dong, Xiao-Jie Hu, Su-Ling Yao, Wei-Peng Ren, Zhi-Zhong Wang

STUDY ON ELECTROLYTIC ALUMINIUM CARBON ANODE PREPARATION WITH

CALCINED ANTHRACITE ...ttt sttt s e e et e e st e e e e tb e e e e bt e e e sab e e e e bbeeeebbeeesabeeeaabeeeeesabeeesataeeaateeaeas 694
Yao-Jian Ren, Zhi Sun, Jie Tian, Wei Lai
RESEARCH ON FINE COAL CLASSIFIED FLOTATION PROCESS AND KEY TECHNOLOGY ........ccoue.u. 701

Guang-Yuang Xie, Ling Wu, Ze-Shen Ou, He-Sheng Yu



STUDY OF FORMATION OF JAROSITE MEDIATED BY THIOBACILLUS FERROOXIDANS

IN G IMEDIUM ..tttk bt h bt b e bt e bt oA H e e b e e bt e h e oo E e e h e e bt eh e e e e e b e e m b e ebe e ne e e b e et e nht e e e nbeanbenbeanes 706
Jin-Yan Liu, Xiu-Xiang Xiu, Pei Cai

DESIGN OF INTEGRATED MANUFACTURING SYSTEM OF COAL PREPARATION PLANT

BASEDON MULTI-AGENT ...ttt bbbt bt bbbttt b bbb et nns 713
Jian-Jun Deng, Jian-Yu Huang, Ya-Li Kuang

RESEARCH ON LOW-TEMPERATURE OXIDATION AND PYROLYSIS OF COAL BY

THERMAL ANALYSIS EXPERIMENT ...ttt bbbt sn s nre e 718
Chang Lu, Yan-Min Zheng, Ming-Gao Yu
RESEARCH AND APPLICATION OF ANEW EMULSIFIED COLLECTOR ON FLOTATION .....ccccocvvieiieen. 724

Shu-Quan Zhu, Ya-Na Bai, Wei-Wei Xie, Mei-Ling Guo, Hui Yuan, Gui-Hua Liu
CHARACTERS AND THERMODYNAMIC STUDY ON ADSORPTION OF COAL WITH

DIFFERENT MACERAL COMPOSITION ON CO ...ttt 731
Li-Wen Guo, Rui-Zhi Pang, Cang-Yan Xiao
PREPARATION OF BITTERN-RESISTING CEMENT USED BY FLY ASH....cccoiiiiiiiieeeee i 736

Bing-Wen Wang, Yun-Bing Hou, Fan Zhang, Lei Yu, Jie Zhou
EFFECTS OF THE INITIAL WATER CURING TIME ON THE CORROSION BEHAVIOR OF

STEEL BAR CORROSION IN FLY ASH CONCRETE......cctiiiiit ettt ssae et e e sea e snee e e snansnnae e 742
Guo Li, Nobuaki Otsuki, Ying-Shu Yuan
APPLICATION OF DTA IN PREPARATION OF GLASS-CERAMIC MADE BY IRON TAILINGS................. 750

Xiu-Lan Wang, Rui-Chen Ren, Yang Liu
STUDY OF IN-SITU SIEVING EXPERIMENT AND GRADATION OPTIMIZATION OF

GAINGUE ... bbbt b s e b e e s b e e b £ o1 e e R e oAb A b £ e s b e R e oAb b e R e R e bR e e R e bbb r s 754
Jian-Feng Zha, Guang-Li Guo, Qiang Wang, Zhan-Guo Ma
EXPERIMENTAL OF PUMPING GANGUE INTO THE MINED-OUT AREA ...t 760

Jian-Ping Li, Chang-Long Du, Guang-Lin Teng

THEORIES AND APPLICATIONS OF A NEW TREATMENT PROCESS WITH HIGH

EFFICIENT NUTRIENT REMOVAL FROM MUNICIPAL SEWAGE .......cccooiiiiiteeee s 766
Yan Li, Ang Li, Yan-Qiu Zhang

RESEARCH ON 730 SERIES FROTHER FOR COPPER SULFIDE ORE SEPARATION BY

CYCLONIC-STATIC MICROBUBBLE FLOTATION COLUMN ......ocoiiiiiiiiiiciei s 771
Yi-Jun Cao, Lin-Ping Shang, Xin-Hua Yang

DYNAMIC DESIGN THEORY AND APPLICATION OF LARGE VIBRATING SCREEN..........cccccecininiieniennn. 776
Yue-Min Zhao, Chu-Sheng Liu, Xiao-Mei He, Cheng-Yong Zhang, Yi-Bin Wang, Zi-Ting Ren

TECHNOLOGIC OPTIMIZATION FOR SEPARATION OF SCARCE COAL SLUDGE.........c.cccooviiiiniiieiiiens 785

Li-Jun Liu, Gui-Shan Zheng, Jiong-Tian Liu, Yong-Tian Wang

EXPERIMENTAL RESEARCH ON ANIONIC REVERSE FLOTATION OF HEMATITE WITH A

FLOTATION COLUMN ...tttk h et et b b bt h bt b bbb et e b e bt bbb e e b e b e 791
Lin Li, Jiong-Tian Liu, Yong-Tian Wang, Yi-Jun Cao, Hai-Jun Zhang, He-Sheng Yu

STUDIES ON CHARACTERISTICS AND FLOTATION OF A HARD-TO-FLOAT HIGH-ASH

FINE COAL ..ottt bbbt h b s bbb s R e e R b oAb e e h e e R e 4R b e A b e e b e e b e e a b e b e e s bt e Rt e bt b e e s e e b e e b e bt et b anr s 799
Xiu-Xiang Tao, Yi-Jun Cao, Jing Liu, Kai-Yi Shi, Jin-Yan Liu, Maoming Fan

ESTIMATE RESEARCH ON CO-CARBONIZATION OF BLEND COAL WITH WASTE

L IS N O3 TSSOSO TR U T U RO PR PPUROON 807
Min Zhou, Cai-Hong Liu, Lei Meng, Xiao-Mei Wei, Zhi-Lei Zheng

VELOCITY AND PRESSURE DISTRIBUTIONS CHARACTERISTICS OF COAL SLURRY IN

FLOATATION CYCLONE. ..otttk bbbt bt bbbt bbbt e bt bbbt n e e s et nns 814
Xiao-Jun Shen, Qing-Ru Chen, Shu-Yan Li

MATHEMATIC SIMULATION OF +13 MM PARTICLES MOTION IN JIG ....c.ccoiiiiiiiiiiiee e 819
Ya-Li Kuang, Jun Zhang, Hai-Yang Zhang, Jun Ge

STUDY OF CHLORITE FLOTATION AND ITS INFLUENCING FACTORS ..ot 830
Gui-Shan Zheng, Li-Jun Liu, Jiong-Tian Liu, Yong-Tian Wang, Yi-Jun Cao

PARTITIONING OF HAZARDOUS TRACE ELEMENTS DURING COAL PREPARATION ......ccccccceviniiniennn. 838
Wen-Feng Wang, Yong Qin, Jun-Yi Wang, Jian Li

RESEARCH ON THE TRIBOELECTROSTATIC SEPARATION OF MINERALS FROM COAL........cccccvvuenne. 845

Xin-Xi Zhang, Dai-Yong Duan, Bing Tian, Jin-Song Wang, Feng Deng, Hai-Sheng Li, Rui-Xin Ma
IMPACT MECHANISM OF NANO-SIZED TI1O, AND SIO, ON CORROSION RESISTANCE OF

ELECTRIC ARC SPRAYING SEALING COAT ...ttt sbe st b e bbb e nbe e snean 851
Qing Tao, Zhi Sun, Chun-Long Yi, Yun-Qi An
BROWN COAL PLANNING AS A BASIS FOR SUSTAINABLE SETTLEMENT DEVELOPMENT................... 857

Isolde Roch



RESEARCH ON HYDROCARBON GENERATION OF JURASSIC COAL-BEARING IN YUKA

DEPRESSION OF QAIDAM BASIN ...ttt sttt e sttt e st e e st e e steesnaeanteessaeetaeaneeanseesnnnesneeanneenees 868
Yan-Ming Zhu, Shang-Bin Chen, Bo Jiang, Xiao-Dong Lan
EXPLORATION OF NUMERICAL SIMULATION ON PALEO-TECTONIC STRESS FIELD......cc..cccecevvevnnnee. 875

Chun-Mei Zhou, Ze-Jun Zhang, Sheng-Wei Wang, Xian-Fu Li
CBM GEOLOGY AND EXPLORING-DEVELOPING STRATAGEM IN GUIZHOU PROVINCE,

CHIN A bbbt h bbb h e e b e e a b oAb e s e e AR e 4 A b E £ e s s e b e e a bt e h £ e R e R e e bt e b e e bt R e e R b b e e e b an b s 882
Di Gao, Yong Qin, Tong-Sheng Yi
PERMEABILITY AND SEEPAGE STABILITY OF COAL-REJECT AND CLAY MIX....cccooiiiiinienieeeeen 888

Wang-Hua Sui, Jin-Yuan Liu, Yong Du

Part 2

COMPREHENSIVE STUDY ON A COLLAPSE COLUMN IN KONGZHUANG COAL MINE .......cccocviiiiinn 895
Chong-Tao Wei, Jiang-Hua Yue, Zhuang-Fu Li, Lai-Cheng Li

MICROSCOPIC CHARACTERISTICS OF MICROFRACTURES IN COALS: AN

INVESTIGATION INTO PERMEABILITY OF COAL ..ottt sttt 903
Yan-Bin Yao, Da-Meng Liu

TECHNOLOGY AND METHOD OF COAL AND GAS OUTBURST PREDICTION DURING

COAL GEOLOGICAL EXPLORATION ... ..ottt bbbt sb bbb ne e n s 911
Xue-Hai Fu, Wen-Ping Zhang, Ya-Nan Zhou, Xu-Fei Si, Hanga Wu

GEOLOGICAL CONTROLS OVER COAL-BED METHANE WELL PRODUCTION IN

SOUTHERN QINSHUI BASIN. ...ttt ettt bt bt bt b e b e s bt e e et e e bt sbe e beebe e b e sre e s 917
Shu-Xun Sang, Hui-Hu Liu, Yang-Min Li, Meng-Xi Li, Lin Li

RESEARCH ON AQUOSITY AND WATERTIGHTNESS FOR FENGFENG FORMATION IN

YANGQUAN COAL MINING AREA ...ttt bbbtk b e st et be e s bt e bt e be et e e b e nbeenbesbe e b nns 923
Ying-Hai Guo, Ben You, Yu-Lin Shen, Tao Xie, Yi Wang, Zui-Liang Liu

WAVE IMPEDANCE INVERSION IN COALFIELD BASED ON IMMUNE GENETIC

ALGORITHM Lt b bt b e bt bR e b e a b oAbt R e b e eh b e e b e e s bt b e e ab e bt et e e bt abe e e e nreen 929
Ru Nie, Jian-Hua Yue, Shuai-Qi Deng, Yang-Guang Liu

CHARACTERISTIC OF GEOLOGICAL ANOMALY DETECTED BY COMBINED

GEOPHYSICAL METHODS IN A DEEP LANEWAY OF COAL MINE......ccccoot it see e 936
Sheng-Dong Liu, Ping-Song Zhang, Yu Cao, Bo Wang
UTILIZING ANGULAR DISPLACEMENT TO MONITOR FAILURE OF COAL SEAM FLOOR ........ccccvnee. 943

Jin-Peng Xu, Wang-Hua Sui, Hui Gui, Yu-Dong Zhang
RESEARCH ON RESOURCE UTILIZATION AND UNDERGROUND CIRCULATION

TREATMENT OF MINE DRAINAGE ... ..ottt bbb an et 949
Zhong-Ning Zhou, Yi-Min Li, Lei Cao, Yong-Xia Gu

DISCUSSION ON THEORY AND METHODS OF LAND-USE PLANNING IN MINING AREA .......cccccoviiene. 956
Sheng Jiang, Li-Zhong Liu

METHOD TO LOCATE IGNEOUS ROCK INTRUSION OF COAL BED USING P-WAVE DATA ......ccccceveee. 963
Tong-Jun Chen, Ruo-Fei Cui, Yong-Zhong Xu, Xin Wang

STUDY OF THE METHOD TO CALCULATE SUBSIDENCE COEFFICIENT BASED ON SVM........cccccovvininnn. 970

Zhi-Xiang Tan, Pei-Xian Li, Li-Li Yan, Ka-Zhong Deng

APPLICATION OF 3D VISUALIZATION CONCEPT LAYER MODEL FOR COAL-BED

METHANE INDEX SYSTEM.. ...ttt sttt sttt sttt st e e st e st e et e e steesseeanbe e s beeesteesnbeenbeensaeeneeanteentes 977
Ping-Ping Du, Wen-Ping Li, Shu-Xun Sang, Lin-Xiu Wang, Xiao-Zhi Zhou

RE-USE STRATEGY OF SUBSIDED LAND BASED ON URBAN SPACE ECOLOGICAL

COMPENSATION: CASE STUDY FOR XUZHOU MINING AREA FOR EXAMPLE.........cccocoiiiiiieieneeenne 982
Shan-Shan Feng, Jiang Chang, Bo Yang, Zhong-Shu Dong

STUDY ON HYDROCARBON-GENERATION EVOLUTION AND PREDICTION OF

FAVORABLE EXPLORATION AREAS IN GUCHENG AREA OF TARIM BASIN ....cccocviiiiiiiiiinese e 989
Xiao-Dong Lan, Yan-Ming Zhu, Qi-Gui Ran, Hong-Gang Cheng, Chang-Jian Zhu

STUDY ON SEQUENCE STRATIGRAPHY FROM BENXI TO TAIYUAN FORMATION IN

NORTHEASTERN ORDOS BASIN . ...ttt ettt st e e ste e see e st e snteesseeestaesneeanteesseeeteesneeesaesnanesaeennseenses 995
Yu-Lin Shen, Ying-Hai Guo, Hai-Xia Jing, Tao Xie, Zhen-Jun Gao, Xiao-Bo Zhang

OIL-GAS CHARACTERISTICS CONTROLLED BY COALIFICATIONS IN UPPER TRIASSIC

SEDIMENTARY ORGANIC MATTERS IN CHUXIONG BASIN ......ooiiiiiiee e sre et 1002
Meng Wang, Yan-Ming Zhu, Guo-Qiang Wu, Wen-Yong Zhao



MONITORING WETLANDS DETERIORATION IN THE CAMEROON COASTAL LOWLANDS:

IMPLICATIONS FOR MANAGEMENT ...ttt sttt et ste e seesnaeesteesnaeenseeaneeesaenneeenneenneas 1010
Kenneth Chebo Asangwe

EXPERIMENTAL RESEARCH ON GEOTECHNICAL BEHAVIORS OF COMPACTED CLAY

INFLUENCED BY METAL CATION ..ottt b ettt n et bbb ane s 1016
Li-Wen Cao, Jing Zhang, Yong Wang, Xiu-Yan Lian, Lei Hong

STUDY OF KAOLINITE ROCK IN COAL BEARING STRATUM, NORTH CHINA........cccooiiiiieieee 1024
Shu-Li Ding, Qin-Fu Liu, Ming-Zhen Wang

RESEARCH ON COUPLING MECHANISM OF MINE STRUCTURE AND GAS OCCURRENCE.................. 1029
Bo Jang, Zheng-Hui Qu, Ji-Lin Wang, Ming Li, Xin-Zhao Dou

GEOGRAPHIC INFORMATION SYSTEMS AND SCIENCE: TODAY AND TOMORROW .......ccccvviiienininnne 1037
Michael F. Goodchild

UNDERGROUND MINING INTELLIGENT RESPONSE AND RESCUE SYSTEMS ..o 1044

Ke-Fei Zhang, Ming Zhu, Yun-Jia Wang, Er-Jiang Fu, William Cartwright
ASSESSING COSMIC GPS RADIO OCCULTATION DERIVED ATMOSPHERIC PARAMETERS

USING AUSTRALIAN RADIOSONDE NETWORK DATA ..ottt s snee e nnee s 1054
Er-Jiang Fu, Ke-Fei Zhang, Ka-Ye Marion, Xiao-Hua Xu, John Marshall, Anthony Rea, Gary Weymouth, Yuriy
Kuleshov

AN OBJECT-RELATIONAL PROTOTYPE OF GIS-BASED DISASTER DATABASE .......ccooovviiviiiiiieienin 1060

Yan-Xi Zhou, Gang-Jun Liu, Er-Jiang Fu, Ke-Fei Zhang
PREVENTING CATASTROPHIC FAILURES AND MITIGATING ENVIRONMENTAL

IMPACTS OF TAILINGS STORAGE FACILITIES... ..ottt st 1067
Andy Fourie

ENVIRONMENT CUMULATIVE EFFECTS OF COAL EXPLOITATION AND ITS

A S SE S SIMENT L.ttt ettt et e st et e te e ente e te e e R et e ReeaR bt e Re e eR et oAt e ante e R et enteeaRee e ReeeReeenteenneeeteenreeereen 1072
Yun-Jia Wang, Da-Chao Zhang, Da-Jun Lian, Yong-Feng Li, Xing-Feng Wang

ADVANCED GNSS TECHNOLOGY OF MINING DEFORMATION MONITORING.......ccccccoevieiieiieesie e 1081

Jing-Xiang Gao, Hong Hu

SIMILAR MATERIAL AND NUMERICAL SIMULATION OF STRATA MOVEMENT LAWS

WITH LONG WALL FULLY MECHANIZED GANGUE BACKFILLING.......ccooiiiiiieieee e 1089
Guang-Li Guo, Jian-Feng Zha, Xie-Xing Miao, Qiang Wang, Xian-Ni Zhang

RESEARCH OF GROUND CRACKS CAUSED BY FULLY-MECHANIZED SUBLEVEL CAVING

MINING BASED ON FIELD SURVEY ...ttt bttt b et b et e st e nnenne e e nre e 1095
Kan Wu, Liang Li, Xiang-Lei Wang, Lian-Gui Zhang, Zong-Sheng Wang, Xin-Min Sun

FERTILIZING RECLAMATION OF ARBUSCULAR MYCORRHIZAL FUNGI ON COAL MINE

COMPLEX SUBSTRATE ...ttt b bt h bbb bttt b bbbt nn s 1101
Li-Ping Wang, Kui-Mei Qian, Shi-Long He, Bo Feng

STUDY ON SUSTAINABLE LANDSCAPE DESIGN OF ABANDONED QUARRIES: AN

EXAMPLE: ZHUSHAN ECOLOGICAL PARK IN XUZHOU ......c.ccoiiiiiiiieiiiie e 1107
Dong-Dong Zhu, Yu-Shan Song, Le Li

HARMONY OF LARGE-SCALE UNDERGROUND MINING AND SURFACE ECOLOGICAL

ENVIRONMENT PROTECTION IN DESERT DISTRICT - A CASE STUDY IN SHENDONG

MINING AREA, NORTHWEST OF CHINA ... .ottt sb et sbe et en 1114
Dong-Sheng Zhang, Gang-Wei Fan, Li-Qiang Ma, An Wang, Yu-De Liu

DESIGN AND DEVELOPMENT OF SAFETY PRODUCTION MANAGEMENT INFORMATION

SYSTEM BASED ON A DIGITAL COALMINE .....oooiiie bbb 1121
Shan-Jun Mao, Qiao-Xi Liu, Mei Li

RESEARCH ON THE FINE DEM OF THE OPEN-PIT ESTABLISHMENT METHOD

CONSIDERING THE STEPS CHARACTER ... ..ottt e et nnesne e nre e 1128
Xin Sui, Wei-Dong Song, Ai-Gong Xu, Lan-Yong Li

A NOVEL METHOD OF AERIAL IMAGE CLASSIFICATION BASED ON ATTENTION-BASED

LOCAL DESCRIPTORS . ...ttt bbbt b b bt h bbbt h bbbt b e n et n et et 1133
Sheng Xu, Tao Fang, Hong Huo, Deren Li

CASE STUDY ON THE REDEVELOPMENT OF INDUSTRIAL WASTELAND IN RESOURCE-

EXHAUSTED MINING AREA . ... ettt b et b e bbb et e b e nbeereen 1140
Jiang Chang, Hua Zhang, Min Ji, Xiao-Lu Chen

VIEW-DEPENDENT FAST REAL-TIME GENERATING ALGORITHM FOR LARGE-SCALE

Hai-Liang Jin, Xiao-Ping Lu, Hui-Jie Liu

DERIVATION OF THE GREEN VEGETATION FRACTION FROM TM DATA OF THREE

GORGES AREA ...ttt ettt sttt e b e s bt a4 e e bt e s b e s b4 e A4 e EeeR b e AR e a8 e e AR e oAb e A b e e Rt e be e R bR e e R e e bt e R e e be e E e et nReeeenrean 1152
An-Bing Zhang, Xin-Xia Liu, Wei-Jin Di



PRELIMINARY STUDYON ELECTRONIC MAP BASED ON SURFACE OF ELLIPSOID.........cc.cccecvieiiniene 1158
Yong-Chong Yang, You-Yi Jian

CLASSIFICATION OF QUICKBIRD IMAGE WITH MAXIMAL MUTUAL INFORMATION

FEATURE SELECTION AND SUPPORT VECTOR MACHINE.........cccoii it 1165
Bo Wu, Zhu-Guo Xiong, Yun-Zhi Chen, Yin-Di Zhao

MODELING SPATIAL DATABASE INCREMENTAL UPDATING BASED ON BASE STATE

WITH AMENDMENTS .. ettt b et e b e bbb e et b e e bt e bt e b e e b e e bt e h e e b s b b e bt sb et b e e n b s 1173
Yan Lin, Wan-Zeng Liu, Jun Chen

RESEARCH ON REMOTE SENSING DATA PROCESSING STRATEGY AND APPLICATION

BASED ON GRID OPERATION. ...ttt st e ek b e s bt e b e be e bt s he e bt e b e e b e ebeenbe s b e e nbeaneenbenrnens 1180
Hong-Chun Zhu, Hai-Ying Liu, Tao Jiang, Ji-Xian Zhang

POLLUTION GENERATION, MIGRATION AND IN SITU CONTROL MEASURES ON COAL

REFUSES ...ttt bbb e bbbt b bt h e e b e b e E b€ et h e h e e bbbt et bt eh bt bRt ne b r e 1186
Zhen-Qi Hu, Ming-Liang Zhang, Sheng-Hua Chen, Bao-Guo Ma, Yan-Ling Zhao, Jing Li

ANALYSIS OF URBAN LANDSCAPE PATTERN CHANGE IN YANZHOU CITY BASED ON

TIMIETIMA TIMAGES ...t b bt b et h bbb e e b e s £ e b bt e bt eb e b et eh e e bt ebeeb e ebeeb e b e b e b e ane et e 1191
Long-Qian Chen, Li Wang, Lin-Shan Yuan

GIS-BASED LANDSLIDE HAZARD ZONATION MODEL AND ITS APPLICATION......ccciiiiiiieicieeeeiee 1198
Jian Wang, Xiang-Guo Peng

SECURITY MANAGEMENT AND DEPLOYMENT OF DISTRIBUTED DIGITAL MINE SYSTEM................ 1205
Ai-Juan Zhang, Cheng Ji

SVD-BASED MODEL FOR MINE QUASI-GEOID ESTABLISHMENT .....cccoiiiiiiiiiceese e 1212

Chang-Hui Xu, Zhen Qin
WASTE FILLING TECHNOLOGY UNDER CONDITION OF COMPLICATED GEOLOGICAL

CONDITION WORKING FACE ...ttt bttt b e bt e b e et e s b e e s e e b e e nbenbeebeeabeanrenaeareens 1220
Ju Feng, Ji-Xiong Zhang, Yan-Li Huang, Tai-Long An

3D MEASURE MODELS OF ELECTRONIC MAPS BASED ON DEM.....ccccooiiiiiiiiiieeese e 1228
Fang-Si Peng, Jing Xi

TEST AND ANALYSIS ON THE ERRORS OF GPS OBSERVATION IN MINING FIELD .......cccoceniiiiiinn 1233

Dong-Feng Ren, Yun-Peng Li, Zhen-Li Ma

DISTRIBUTION CHARACTERISTICS OF NITROGEN AND PHOSPHORUS IN MINING

INDUCED SUBSIDENCE WETLAND IN PANBEI COAL MINE, CHINA ... 1237
Qing-Jun Meng, Qi-Yan Feng, Qing-Qing Wu, Lei Meng, Zhi-Yang Cao

STUDY ON MECHANISMS OF TREATING MINE WASTEWATER BY GOAF AND THE

METHODS OF RECYCLING MINE WASTEWATER IN JINING NO.2 COAL MINE........ccccoevieiiiee e 1242
Ai-Qin Shan, Suo-Zhong Chen, Li-Li Feng

KARST DEVELOPMEMT OF BURIED DOLOMITE HILL RESERVOIR IN WUMISHAN

FORMATION OF RENQIU OILFIELD ..ottt sne e nne 1247
Zong-Ping Pei, Bao-Ping Han, Qi-Yan Feng, Xiao-Yan Jin, Yan-Li Han, Qiong Mao
THE EFFECT OF CD ON ULTRASTRUCTURE OF WHEAT ....ooiiiiii e 1253

Xin Xiao, Qi-Yan Feng, Yi Ding, Shuang Zhang, Hong-Xia Jia
ADVANCED WASTEWATER TREATMENT BY INTEGRATED VERTICAL FLOW

CONSTRUCTED WETLAND WITH VETIVERIA ZIZANIOIDES IN NORTH CHINA ... 1258
Xiao Wang, Bao-Ping Han, Ying-Zheng Shi, Zong-Qiang Pang
REMOVAL OF TETRABROMOBISPHENOL-A FROM WASTEWATER BY OZONATION .......ccccceevvvvieennnn. 1263

Jie Zhang, Shi-Long He, Hai-Xia Ren, Li-Ping Wang, Li-Jiang Tian

FENTON PRE-TREATMENT OF WASTEWATER CONTAINING NITROBENZENE USING ORP

FOR INDICATING THE ENDPOINT OF REACTION .....ooiiiiiiiiieie et 1268
Shi-Long He, Li-Ping Wang, Jie Zhang, Mei-Feng Hou

ECONOMIC-THEORY-BASED ANALYSIS OF THE COLLECTION STANDARD OF MINE

LAND RECLAMATION BOND AND ITS CALCULATION APPROACH ..ot 1275
Lin-Lin Cheng, Zhen-Qi Hu
ENVIRONMENTAL CUMULATIVE EFFECTS OF COAL UNDERGROUND MINING.........ccccccvevivevieiieecn, 1280

Lei Meng, Qi-Yan Feng, Lai Zhou, Ping Lu, Qing-Jun Meng

AN INCORPORATE GENETIC ALGORITHM BASED BACK PROPAGATION NEURAL

NETWORK MODEL FOR COAL AND GAS OUTBURST INTENSITY PREDICTION........cccccceiiniiiiiiecnes 1285
Yang Min, Yun-Jia Wang, Yuan-Ping Cheng

GPS/PSEUDOLITES TECHNOLOGY BASED ON EMD-WAVELET IN THE COMPLEX FIELD

CONDITIONS OF IMINE ...t ceeite sttt et e et s e e teesn s e e saeeeseeesseeenteeas et e nseesnseeseeeseeesneeanteennenesaeesneeanees 1293
Liu Chao, Zhou Feng, Liu Yan
ARTIFICIAL NEURAL NETWORK IDENTIFICATION MODEL OF SRM 12-8 ........cooiiiiiiieeie e 1301

Constantin Pavlitov, Chen Hao, Gorbounov Yassen, Georgiev Tzanko, Xing Wang, Xiao-Shu Zan



INTEGRATED PLANNING OF THE PARTIALLY AUTOMATED BANJI COAL MINE IN

Franz Becker, Bernhard Baus-Neufang, Andreas Seeliger

NONLINEAR DYNAMIC SIMULATION MODEL OF SWITCHED RELUCTANCE LINEAR

IMACCHIINE ...t bbbt ek b e s bt et e ekt e a b e s bt o4 b e At e s b4 et e b e e n b e e R e e ke e b e e b e e b e e be e b e e nbenaeeneenbean 1320
Hao Chen, X. Wang, Jason J. Gu, Nedjeljko Peric, Chao Sun

AUTOMATIC TOPOLOGY DISCOVERY MECHANISM FOR RING-BASED MINE NEXT

GENERATION NETWORK ...ttt ettt ettt e ettt e et e e et e e e e tb e e e e eh b e e e sabaeeeasbbeeesabeeesabeeeeaatseeeaabeeesntneeenneeas 1325
Zhao Xu, Wen-Yan Zhai, Lin Zhang
STUDY ON COALFACE STRAY CURRENT SAFETY EARLY WARNING BASED ON ANFIS ..........c........... 1332

Chong-Lin Wang, Cao-Yuan Ma, Jian-Hua Liu, Guo-Xin Li, Dong-Liang Zhang, Jie-Jie Tang
DESIGN AND EXPERIMENT OF HYDRAULIC IMPACT LOADING SYSTEM FOR MINE

CABLE BOLT ittt bbb b b2 bbb bRt s bt e bbbt bbbt b e bRt b bt b e 1337
Ji-Yun Zhao, De-Sheng Zhang, Wen-Cheng Lu, Cun-Zhi Yang

THERMAL ECONOMY ANALYSIS OF UTILIZING COALMINE METHANE ENERGY ......ccccviiniiiiiinne 1343
Chuan-Tong Li, Fa-Yang Li, Jin-Di Shi

STUDY ON FAULT MECHANISM OF SHAFT HOIST STEELWORK ..ot 1351

Xing-Ming Xiao, Zhan-Fang Li, Jun Zhang

NANOCRYSTALLINE MAGNETIC MATERIALS VERSUS FERRITES IN POWER

ELECTRONICS ...ttt bbbttt bbbt et ekt e s b e e b o4 e ek oAb e e b £ e b e e b e e b e e hb e b e e b e e bt ebtenbeebeenbesneennenbean 1357
Georgi T. Nikolov, Vencislav C. Valchev

THE RESEARCH AND IMPLEMENTATION OF CLOSEDOWN CONTROLLING METHOD IN

Xiu-Zhu Jiang, Zhao Xu, Gang Hua
INTER-RING TRANSMISSION METHOD IN MINE NEXT GENERATION NETWORK

TRANSMISSION LAYER PLATFORM ...ttt ettt sta e sste et esntaesnaeanteesneaanneesnaeeneenneaanes 1367
Lin Zhang

DIGITAL DISTANCE CONTROL SYSTEM RESEARCH AND IMPLEMENTATION ... 1375
Yi-Bin Qian, Xiao-Jie Wu, Xiang-Chao Liu

DESIGN OF 2000KW SWITCHED RELUCTANCE MACHINE SYSTEM .....ccciiiiiiiiiieie e 1380
Hao Chen, V. Trifa

TRAFFIC CONGESTION ESTIMATION SERVICE EXPLOITING MOBILE ASSISTED

POSITIONING SCHEMES IN GSM NETWORKS ......o oottt sse e sae et essae e e snaaennaesneeenneeas 1385
Andreas Waadt, Shangbo Wang, Guido H. Bruck, Peter Jung

EXPERIMENT RESEARCH ON A NEW SHEARER DRUM .......oociiiic ettt ee et ae e ae e 1393
Song-Yong Liu, Chang-Long Du, Xin-Xia Cui, Jing Song

DETERMINATION OF THE REASONABLE SUPPORT WORKING RESISTANCE ... 1398
Xian-Jie Hao, Jia-Lin Xu, Wei-Bing Zhu, Xiao-Zhen Wang

STUDY ON DESIGN OF OPERATING MECHANISM OF AUGER MINING MACHINE........c.ccccoocvniiiininnnns 1406

Chang-Long Du, Song-Yong Liu, Xin-Xia Cui, Jiu-Lin Gu

KINEMATICS ANALYSIS AND SIMULATION OF PROFILING MEMORY CUTTING FOR

TUNNEL ROBOT IN COMPLEX ENVIRONMENT ..ottt 1411
Jun Mao, Jian-Gang Li, Wei-Kang Li, Zhi-Yong Hao

SAFETY EVALUATION OF HUMAN ACCIDENTS IN COAL MINE BASED ON ANT COLONY

OPTIMIZATION AND SVIM ...ttt h et b ekt s b bt e s e s bt e b e e bt e R b e nb e e bt e ebeeneenbesbeenbeanrenbesreen 1418
Zhu Jin, Xiao-Ping Ma

NOVEL BLOCK DECISION FEEDBACK EQUALIZERS FOR MIMO-OFDM USED IN UTRA

LTE FOR UTRA LTE.. .ottt bbb e bt bbbkt et e bt e bbb e bt nb e et e b nbeenes 1425
Zijian Bai, Christoph Spiegel, Guido H. Bruck, Christian Drewes, Jens Berkmann, Bertram Gunzelmann, Tobias
Scholand, Peter Jung

DOUBLE SWITCHED RELUCTANCE MOTORS PARALLEL DRIVE BASED ON DUAL 89C52

SINGLE CHIP MICROPROCESSORS ..ottt ettt 1435
Qiu-Shuang Song, X. Wang, Liang Guo, Ling-Guo Cheng

OPTIMAL DESIGN OF PASSIVE POWER FILTERS OF AN ASYMMETRICAL SYSTEM BASED

ON GENETIC ALGORITHM ...t b bbbt b e s e bt e b nbeare e 1440
Juan Zhou, Yi-Nan Guo, Shu-Ying Zhou

BACK-TO-BACK THREE-LEVEL DOUBLE-FED INDUCTION MOTOR CONTROL SYSTEM

FOR IMINE HOIST Lottt ettt bbbt b et e bt ek b e b e s bt ekt e b e e bt e hb e bt ek e e b e eheenbeebeebeaaeenenbe e 1448
Yao-Fei Han, Guo-Jun Tan, Hao Li, Zong-Bin Ye, Xuan-Qin Wu

A HIGH-SPEED RESPONSE LINKAGE MODEL FOR INTEGRATED MONITORING SYSTEM

AT COAL MINE BASED ON INTELLECTUALIZED DATA ANALYSIS ..o 1455
De-Qiang Cheng, Jian-Sheng Qian, Ting Zhou, Wen-Jie Li



LONG DISTANCE WIRELESS SENSOR NETWORKS APPLIED IN COAL MINE .......ccoooiiiiiie e 1461
Yuan Yang, Shen Zhang, Quan-Fu Wang, Pei Song

RESEARCH AND ANALYSIS OF OSTBC IN THE MINE TUNNEL .........ccooiiiieiie e 1468
Hong-Dang Zheng, Xiao-Yan Nie, Yu Huo, Zhao Xu

A PETRI NETS BASED DESIGN OF COGNITIVE RADIOS USING DISTRIBUTED SIGNAL

PROGCESSING ...ttt sttt s bt 4e ke et e s b4 a4 ekt ea b e s bt o4 E e e a b e s h e o1 te e b e e n b e Rt e be e b e e b e abeenbeebeenbesneabenbeans 1474
Christoph Spiegel, Alexander Viessmann, Admir Burnic, Christian Kocks, Andreas Waadt, Ernest Scheiber,
Konstantin Statnikov, Guido H. Bruck, Peter Jung

NEW TECHNOLOGY FOR COALBED METHANE POWER GENERATION BASED ON

STIRLING ENGINE DRIVEN BY POROUS BURNER ........ccoiiiiiie et 1480
Bao-Sheng Zhang, Ning Chen, Zheng-Chang Song

MINE VENTILATOR FAULT DIAGNOSIS BASED ON INFORMATION FUSION TECHNIQUE.................. 1484
Li-Ping Shi, Li Han, Ke-Wu Wang, Chuan-Juan Zhang

V-BLAST TYPE MIMO SCHEMES FOR UTRA LTE ....ooiiiiiiii e 1489

Zijian Bai, Christoph Spiegel, Guido H. Bruck, Christian Drewes, Jens Berkmann, Bertram Gunzelmann, Tobias
Scholand, Peter Jung

FLOWMETER FOR LARGE-SCALE PIPES ..ottt sbe sttt sne et ee 1498
Chu-Wen Guo, Nan-Nan Wu, Shuang Xia

SINKING-HOISTS SYNCHRONOUS BALANCE CONTROL SYSTEM IN VERTICAL SHAFT ..o 1503
Gong-Bo Zhou, Zhen-Cai Zhu, Ying Wang, Xiao-Dong Sun, Bin Zi

TRIBOLOGICAL PROPERTIES OF SURFACE DIMPLE-TEXTURED BY PELLET-PRESSING.................. 1513

Yan-Qing Wang, Gao-Feng Wu, Qing-Gong Han, Liang Fang, Shi-Rong Ge
RESEARCH OF ULTRA-FINE COMMINUTING COAL WITH PREMIXED WATER JET BASED

ON NEURAL NETWORK ..ottt ettt bbbt h st b e s e bt bt bt e s b e s b e e b e e bt e nbenbesbe e bt eneenbenreen 1519
Rui-Hong Wang, Ke-Feng Chen, De-Yu Li, An-Chang Ma

DYNAMIC ANALYSIS OF A CHAOTIC VIBRATING SCREEN .......ccoooiiiiiiiiiieeee e 1525
Yan Song, Xiao-Hong Jiang, Juan Song, Jian-Xun Zhang

FINITE ELEMENT ANALYSIS OF WEAR FOR CENTRIFUGAL SLURRY PUMP........ccciiiiiiiiiciiicice 1532

Xing Dong, Hai-Lu Zhang, Xin-Yong Wang

POWER LOSS REDUCTION IN ELECTRONIC INVERTERS TROUGH IGBT-MOSFET

L0 @ 11712 1 N AN I ] O SR 1539
Angel Marinov, Vencislav Valchev

RESEARCH ON WATER JET RESCUE SYSTEM: [ASSESSMENT AND IMPROVEMENT OF

ITS SAFE DISTANCES].....ooiiiitetett ettt sttt ettt e b et e st e beebe et e s be b e e e st e s e e b e et e s be b e senseseebeebeabesbessensereanentin 1544
Atsuhiro Saito, Hiroshi Katakura, Takahisa Isobe, Chu-Wen Guo

RESEARCH ON ELECTRO-HYDRAULIC CONTROL SYSTEM FOR HYDRAULIC SUPPORT

AT COAL MINE ..ottt ettt ettt et et e e b e sab e e be e e s te e s heean b e e b e e e s teesbeeanbee e s eeebeennteanteenreennnaenn 1549
Yuesen Yu, Peng Dai, Yajun Xu, Liming Peng, Xiaojie Wu
FLYING CAPACITOR MULTILEVEL INVERTERS WITH NOVEL PWM METHOD.........cccceocviiivevie e 1554

Chang-Xin Miao, Li-Ping Shi, Tai-Xu Wang, Cheng-Bao Cui
STUDY OF THE BOREHOLE HYDRAULIC FRACTURING AND THE PRINCIPLE OF GAS

SEEPAGE IN THE COAL SEAM ..ottt bbbt b et b ettt b bbbt 1561
Peng Wang, Xian-Biao Mao, Jin-Bin Lin, Chun-zhi Du
ADDITIONAL SERVICE SECURITY OF E-COMMERCE IN MINE ENTERPRISES. ... 1574

Yu Bao, Guo-Sun Zeng, Liang Zhao

IDENTIFICATION OF CONDUCTED EMI NOISE BASED ON INDEPENDENT COMPONENT

ANALYSIS AND SIGNAL STATISTICS APPLIED IN UNDERGROUND POWER ELECTRONIC

SY STEMT ettt et e et e st s en et e n et e a st e et et At en et s en s et s et et en e et e s et s st et s eaesenantenans 1581
Xiao-Hui Qiu, Dan-Ning Wu, Xiao-Quan Lu, Ying-Hua Dong, Wei Yan

AN EFFICIENT CHARACTERIZATION APPROACH OF RADIATED ELECTROMAGNETIC

FIELD ANALYSIS FOR PCBS ...ttt sttt sttt bbbt 1587
Wei Yan, Yang Zhao, Yong-Chao Luo, Zhi-Ming Feng, Bo Zhao, Rong Rong

STUDY ON SYNTHETIC SYSTEM FOR CONDUCTED EMI NOISE ANALYSIS AND

SUPPRESSIONT ...ttt ettt ettt ae et et b s e bbbttt b s s b b s st b en st s st st et st b nne s s 1593
Yang Zhao, Xiao-Quan Lu, Ying-Hua Dong, Zhi-Ming Feng, Bo Zhao, Wei Yan
STUDY ON THE LAYER SPALLING OF THE KMPS546 SPEED REDUCER INPUT CONICAL.................... 1599

Ai-Min Li, Fei Chen
BUILDING INTERNATIONAL BUSINESS RELATIONS: CHINA-CANADA EDUCATION

Prosper Bernard, Michel Plaisent



THE RESEARCH ON MODELING OF COAL SUPPLY CHAIN BASED ON OBJECTORIENTED

PETRI NET AND OPTIMIZATION. ...ttt ettt ettt ettt sea e staesste e teeenaeesseeanteesseeanseessaeanseesneeanseesnenensenss 1608
Man-Zhi Liu, Mei-Hua Zhou, Xue-Qing Lv, Ji-Xian Yang

CONTENT AND STRUCTURE OF CHINA COAL MINE OPERATORS’ PSYCHOLOGICAL

(610 ]\ I 2 ¥ A O LSOO OPTROPTRURO 1617
Hong Chen, Hui Qi, Ru-Yin Long

CHARACTERISTICS OF CHINA’S COAL, OIL AND ELECTRICITY PRICE AND ITS

REGULATION EFFECT ON ENTITY ECONOMY ..ottt sttt snae e snaaesneesneeennees 1627
Ling-Yun He, Yan Li

CAPITAL STRUCTURE, EQUITY STRUCTURE, AND TECHNICAL EFFICIENCY —

EMPIRICAL STUDY BASED ON CHINA COAL LISTED COMPANIES ...t 1635
Yan-Li Wang, Chuan-Zhe Liu

STUDY ON REGULATION DESIGN ABOUT ENERGY-SAVING AND EMISSION-REDUCTION

BASED ON GAME THEORY ...ttt sttt stk e b b et et e et s bt e nbe s be et e sbeenbeebeenbesneenbeareens 1641
Ru-Yin Long, Lan Yu

ANALYZING ON THE SELECTING BEHAVIOR OF MINING CITIES’ INDUSTRIAL

TRANSITION BASED ON THE VIEWPOINT OF SUSTAINABLE DEVELOPMENT: A

PERSPECTIVE OF EVOLUTIONARY GAME ... oottt e et saee e e snaeantaesnaeaaaesnaaanseesneeessenss 1647
Bang-Jun Wang, Min Zhou, Feng Ji

A MULTI-STAGE DYNAMIC DECISION-MAKING MODEL OF MINE RESOURCES

EXPLOITATION WITH MANY RUNNING UNITS—THEORETICAL ANALYSIS......cocoe it 1654
Xin-Yu Wang, Hui-Yan Meng
COAL MINE SAFETY EVALUATION BASED ON THE RELIABILITY OF EXPERT DECISION................. 1661

Yun-Bing Hou, Ren-Fei Pan, Ji-Yan Wu, Bao-Ping Wang

RESEARCH ON MINING COST OF COALBED METHANE BASED ON ACTIVITY

MANAGEMENT—FIELD STUDY OF MINING WITH PRESSURE-RELEASING IN YANGQUAN

IMIINEFTELD ...ttt bt bbbtttk a e e h ekt k £ e a b e bt e bt b e e b e e b b e s b e e b e e b e ebeenbe st e e nbeaneennenbe s 1668
Ai-Hua Zheng, Xiao-Hua Zheng, Jia-Lin Xu, Ren-Lun Wu

FATAL GAS ACCIDENT PREVENTION IN COAL MINE: A PERSPECTIVE FROM

MANAGEMENT FEEDBACK COMPLEXITY ..ottt ettt ane 1673
Xian-Gong Li, Xue-Feng Song, Xian-Fei Meng

NEGATIVE ENTROPY MECHANISM OF THE CIRCULAR ECONOMY DEVELOPMENT

COUNTERMEASURES IN MINING AREA ... oottt e bt et b e e b e nne e 1678
Ru-Yin Long, Xiao-Ting Zhang

ECONOMIC ANALYSIS AND REALIZATION MECHANISM DESIGN FOR FULL COST OF

COAL MINING ...ttt bbbttt b e b e bt e bt b e e R b e ek e e s e e ekt e R b e e b e e b e e bt e Rb e nb e e b b e eb e enbenbe et e e nbesneenbenbean 1686
Ai-Bin Li, Min Zhou, Ming-Yin Lu

ENERGY SERVICE COMPANIES TO IMPROVE ENERGY EFFICIENCY IN CHINA:

BARRIERS AND REMOVAL MEASURES ..ottt ettt st b s st snaesbe s nbe e 1695
Da-Li Gan

STUDY ON THE ESSENTIAL MANAGEMENT SYSTEM OF THE COAL MINES........cccoociiiiiiieniecee e 1705
Xin-Chun Li , Xue-Feng Song

MARKET CHARACTERISTICS OF NEW ENERGY SUPPLY IN CHINA ......oooi e 1712

Hui Song, Xiao-Ping Wei
THE PRETEST-POSTTEST DESIGN AND MEASUREMENT OF OUTWARD-BOUND-TYPE

PROGRAM EFFECTS ON PERSONAL DEVELOPMENT ......cotiiiiiiiiintse e 1717
Liang Gong, Bo Ning
WORLD ENERGY STRUCTURE AND CHOICES OF CHINESE ENERGY STRATEGY ...cccceiiiiiiiieiie 1723

Qiang Li, Xing-Kang Qi

REGULATION STRATEGY DESIGN OF COALMINE MANAGEMENT STAFF'S

PSYCHOLOGICAL CONTRACT VIOLATION ..ottt ettt ee et snee st snee e e snaeetaesnaaenneesnanensansn 1730
Hong Chen, Jing Liu, Ting Wang, Ru-Yin Long

COALMINING CITIES' ECONOMIC GROWTH MECHANISM AND SUSTAINABLE

DEVELOPMENT ANALYSIS BASED ON LOGISTIC DYNAMICS MODEL ......ccccoitiiiiiiiiiinieiiens e 1737
Min Zhou, Bang-Jun Wang, Feng Ji

DIFFERENCES IN COAL CONSUMPTION PATTERNS AND ECONOMIC GROWTH

BETWEEN DEVELOPED AND DEVELOPING COUNTRIES.......c.ooiie ittt 1744
Jin-Ke Li, Feng-Hua Wang, Hua-Ling Song

PERFORMANCE APPRAISAL: WHAT’S THE MATTER WITH YOU? ...oooiie et 1751
Hui Lu, Qin-Xuan Gu

THE RULE AND METHOD OF RISK ALLOCATION IN PROJECT FINANCE ... 1757

Shen-Fa Wu, Xiao-Ping Wei



TRAINING SYSTEM DESIGN FOR MIDDLE-LEVEL MANAGER IN COAL ENTERPRISES

BASED ON POST COMPETENCY MODEL ..ottt sae et snea et e snan e e snaaanneesnaeenneens 1764
Hong-Hua Xu, Yan-Hua Wang
ANALYSIS ON ENERGY TAXATION BASED ON COURNOT MODEL ......cccccoviiiieiieiie e 1772

Liang Zhao, Xiao-Ping Wei, Xue-Hong Quan

DEVELOPMENT DILEMMA AND PATH CHOICE OF COAL WORKER VILLAGES FROM

THE PERSPECTIVES OF SUSTAINABILITY oottt 1777
Liang Sun, Yi-Ru Huang, Lei Meng

Author Index





