
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7363-6 
 

9th Russian-Chinese Symposium 
“Coal in the 21st Century: Mining, 
Intelligent Equipment and 
Environmental Protection” 2018 

Qingdao, China 
18 – 21 October 2018 

 

Editors: 
 
Yunliang Tan  
Shaojie Chen 
 
 

 

Advances in Engineering Research Volume 176 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2018) by Atlantis Press 
All rights reserved. 
http://www.atlantis-press.com/php/pub.php?publication=coal-18 
 
Printed by Curran Associates, Inc. (2018) 
  
For permission requests, please contact the publisher: 
  
Atlantis Press 
Amsterdam / Paris 
 
Email: contact@atlantis-press.com 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

SESSION: MINING 
 
EXPERIMENTAL RESEARCH ON THE EFFECT OF INITIAL TEMPERATURE COUPLED 
WITH IGNITION ENERGY ON THE GAS-AIR MIXTURE EXPLOSIVE LIMITS................................................... 1

Yansong Zhang, Xiangbao Meng, Bo Liu, Wenzhou Du, Jie Zhang 
 

RESEARCH ON REASONABLE LAG TIME OF GOB-SIDE ENTRY DRIVING IN DEEP MINE 
BASED ON ON-LINE MONITORING OF LATERAL STRESS AND DEFORMATION OF 
WORKING FACE................................................................................................................................................................. 8

Luyi Xing, Yongjie Yang, Jiakun Lv, Haiyu Ji, Yandong Zhang 
 

EXTENSION OF WATER FLOWING FRACTURED ZONE DURING COAL SEAMS MINING IN 
NO.1 MINE OF TASHENDIAN AREA ............................................................................................................................ 14

Qinghai Li, Tongbin Zhao, Zhen Li, Jingkai Li 
 

DEFINING THE EXCAVATED LAYER’S HEIGHT FOR COAL EXTRACTION BY BACKHOES ..................... 23
Oleg Litvin, Maxim Tyulenev, Sergey Zhironkin, Sergey Markov 

 

IMPACT HAZARD ASSESSMENT OF MINE ROADWAY EXCAVATION IN FAULT AND 
KARST EROSION AREA .................................................................................................................................................. 28

Zenghui Zhao, Xiaojie Gao, Qing Ma 
 

LABORATORY STUDY ON THE PROPAGATION OF HORIZONTAL EDGE CRACKS IN 
ROCK-LIKE MATERIAL ................................................................................................................................................. 37

Baoliang Zhang, Baotang Shen, Shaojie Chen, Xizhen Sun 
 

A RESEARCH ON THE METHODS FOR PREDICTION OF THE SLOPE STABILITY OF OPEN-
PIT MINE............................................................................................................................................................................. 42

Xiwen Feng, Yue Guo, Junyong Li 
 

DEVELOPMENT OF WATER FLOWING FRACTURED ZONE CAUSED BY FULLY 
MECHANIZED TOP COAL CAVING IN XIN’AN COAL MINE ................................................................................ 47

Changxiang Wang, Ning Jiang, Yao Lu, Buchu Zhang, Wenbo Wang, Chuanping Sun 
 

NUMERICAL SIMULATION OF BUILDING FOUNDATION STABILITY ABOVE OLD 
LONGWALL GOAF........................................................................................................................................................... 55

Ning Jiang, Shaojie Chen, Dawei Yin, Xikun Chang, Weijia Guo 
 

NUMERICAL STUDY ON THE MECHANISM OF WATER INRUSH BY FLOOR DAMAGE AND 
FAULT ACTIVATION DURING LONGWALL MINING............................................................................................. 60

Peisen Zhang, Wei Yan, Wenquan Zhang, Hao Wang 
 

DIRECTIONAL HYDRAULIC FRACTURING APPLICATION FOR REDUCTION OF ROCK 
HEAVING INTENSITY IN THE DEVELOPMENT OPENING UNDER CONDITIONS OF S.M. 
KIROV MINE...................................................................................................................................................................... 69

Vladimir Klishin, Gleb Opruk, Alexander Ponizov 
 

INCREASE OF THE FRAME SUPPORT YIELD LOAD BY FULL FILLING OF BEHIND-
ANCHORING SPACE WITH GROUT MATERIAL...................................................................................................... 73

Viktor Tatsienko, Alexander Liskovets, Maxim Sablin 
 

EVOLUTION CHARACTERISTICS OF ROCK BURST DANGER MINING IN SYNCLINE 
ENVIRONMENT ................................................................................................................................................................ 77

Shitan Gu, Bangyou Jiang, Ruifeng Huang, Zhimin Xiao 
 

ENERGY MECHANISM OF ROCK BURST IN THE ROCK-COAL COMBINED BODY ...................................... 85
Shaojie Chen, Dawei Yin, Ning Jiang, Zhen Zhang, Dongmei Huang 

 

ANALYSIS OF STUDIES OF THE ROCK PRESSURE MANIFESTATIONS DURING THE 
DEVELOPMENT OF THE NEW KUZBASS SEAMS.................................................................................................... 90

Nikolai Bedarev, Oleg Lyubimov, Nikolai Kovalev, Natalya Grigoryeva 
 

RELIABILITY ANALYSIS FOR BOLT-SHOTCRETE SUPPORT SYSTEM IN UNDERGROUND 
TUNNELS ............................................................................................................................................................................ 95

Guangchao Zhang, Chuanwe Zang, Zhijie Wen, Bangyou Jiang, Feng Wang 
 

TIME-FREQUENCY CHARACTERISTICS OF MICRO-SEISMIC SIGNALS BEFORE AND 
AFTER ROCK BURST ...................................................................................................................................................... 99

Xinxin Wang, Shijian Yu, Dawei Yin 
 

STUDY ON THE WATER INRUSH OF THE UNDERPLATE IN THE MINING PROCESS OF 
KUTING COAL MINE..................................................................................................................................................... 103

Xinglin Wen, Rumeng Wang, Yao Wang 
 



RELATIONSHIPS BETWEEN FIELD, EXPERIMENTAL STRENGTHS OR THEIR RATIOS 
AND EXCAVATING DEPTHS OF ROCK MASSES IN DATUN COAL MINING AREA ...................................... 107

Chuanxiao Liu, Yongjie Yang, Depeng Ma, Maotong Li, Baihui Xue 
 

STEAM GASIFICATION OF BITUMINOUS COALS WITH CAO ADDITIVES.................................................... 111
S. S. Azikhanov, E. K. Nepomnyashchikh, A. R. Bogomolov 

 

HEIGHT PREDICTION OF WATER FLOWING FRACTURED ZONE AND THICKNESS 
EFFECT OF LONG WALL CAVING IN THICK LOOSE SEAM WITH WEAK CEMENTATION..................... 114

Yao Lu, Changxiang Wang, Wenbo Wang, Chuanping Sun, Buchu Zhang 
 

A NEW BUMPING DANGER WARNING METHOD BASED ON THE GROWTH TREND OF 
DRILLING CUTTING QUANTITY ............................................................................................................................... 122

Zhongcheng Qin, Tan Li, Guangbo Chen, Bin Cao, Yuteng Liu 
 

PROGRESS IN RESEARCH OF CHARACTERIZATION METHODS FOR PORE AND FISSURE 
STRUCTURES IN COAL................................................................................................................................................. 127

Gang Wang, Junnan Shen, Xiangjie Qin, Dongyang Han 
 

APPLICATION AND DEVELOPMENT ON COAL MINE BACKFILL MINING TECHNOLOGIES 
IN CHINA .......................................................................................................................................................................... 132

Xinguo Zhang, Jinxiao Liu, Feifan Li, Gaoshang Wang, Wenqiang Zuo 
 

THE INJECTABILITY OF THE ADVANCED INHIBITING COAL SEAM AND THE EFFECT OF 
INHIBITOR INJECTION ................................................................................................................................................ 140

Yansong Zhang, Qingxin Xie, Xiangbao Meng, Bo Liu 
 

NUMERICAL ANALYSIS OF THE EFFECT OF TUNNEL ADVANCE SUPPORT ON 
SURROUNDING ROCK STABILITY............................................................................................................................ 144

Zhitao Ma, Xinpeng Wang, Yachao Yang, Yongqiang Cui 
 

RESEARCH ON SURROUNDING ROCK CONTROL TECHNOLOGY OF ROADWAY 
EXCAVATED IN RESIDUAL COAL PILLAR............................................................................................................. 149

Donghai Jiang, Tongxu Wang, Mingguang Zhang, Yuanjie Wang 
 

STUDY ON THE METHOD OF PREVENTION AND CONTROL OF DYNAMIC DISASTERS IN 
ISOLATED ISLAND FACE ............................................................................................................................................. 156

Jian Hao, Jun Chen, Yongkui Shi 
 

APPLICATION OF THE NUMERICAL METHOD FOR THE PURPOSES OF THE COAL 
PILLARS FAILURE ZONES ESTIMATION WITH RESPECT TO EXCESSIVE DEFORMATION ................... 160

Inna Ermakova, Natalya Pirieva 
 

RESEARCH OF THE BREAKDOWN ROCK MASS PARAMETERS UNDER CONDITIONS OF 
THE TRANSPORTLESS MINING SYSTEM................................................................................................................ 164

Valery Kolesnikov, Vctor Martyanov, Eugene Makridin, Alexander Katsubin 
 

THE THEORY OF CONTROL OF STRESSED STATES OF A BLOCK ROCK MASSIF WITH 
REGARD TO THE HIERARCHY OF ITS MOVEMENTS ......................................................................................... 167

A. N. Solovitskiy, V. V. Pershin 

 
SESSION: INTELLIGENT EQUIPMENT 
 
SIMULATION RESEARCH ON HYDRAULIC SUPPORT BASED VIRTUAL PROTOTYPING......................... 172

Yuekan Zhang, Jingzhen Cao, Lanyue Jiang, Peikun Liu, Xiahui Gui, Junru Yang 
 

STUDY OF THE RATIONAL NUMBER OF CUTTERS IN THE CUTTING LINES OF CUTTING 
DRUM OF GEOKHOD .................................................................................................................................................... 179

Aleksei A. Khoreshok, Vladimir V. Aksenov, Kirill A. Ananiev, Aleksander N. Ermakov 
 

THE ULTIMATE ROTATING RESISTANCE OF THE BELT CONVEYORS ROLLERS .................................... 183
Alexander Zakharov, Boris Gerike, Dmitriy Shiryamov 

 

MODELING AND CALCULATION OF CYCLIC FATIGUE LIFE OF SURFACE PLASTIC 
STRAIN HARDENED PARTS OF MINING MACHINES BASED ON THE MECHANICS OF 
TECHNOLOGICAL INHERITANCE ............................................................................................................................ 187

Valeriy Yu. Blumenstein, Ostanin Oleg A. 
 

SIMULATION OF DIRECT TORQUE CONTROL FOR FIVE-PHASE PMSM AND 
COMPARISON OF OPTIMIZED VECTOR TABLES................................................................................................. 194

Gang Zhao, Haiying Liu, Fangyi Zhang, Hongliang Zhao, Yikun Yuan, Yongchang Jiang 
 

THE DETECTION OF DEFECTS IN ROLLING BEARINGS BASED ON THE ANALYSIS OF 
VIBROACOUSTIC SIGNAL ........................................................................................................................................... 200

Boris Gerike, Andrey Mokrushev 
 

EFFECT OF SURFACE DEFECTS AND INTERNAL PRESSURE ON FATIGUE LIFE OF 
COILED TUBING............................................................................................................................................................. 205

Bing Liu, Tao Li, Liping Xu, Baokun Han, Huitao Zhuang, Shulin Li 
 



INFLUENCE OF FORM AND ORIENTATION OF SINGLE ABRASIVE GRITS ON THEIR 
STRENGTH CHARACTERISTICS................................................................................................................................ 210

Vladimir Lyukshin, Dmitry Shatko, Pavel Strelnikov, Larisa Shutko 
 

SLIDING MODE CONTROL OF PERMANENT MAGNET SYNCHRONOUS MOTOR BASED ON 
SUPER-TWISTING ALGORITHM................................................................................................................................ 215

Yi Zhang, Zhenxuan Wen, Qingliang Zeng, Shitong Zhang, Huizhi Sun 
 

RESEARCH ON D SECTION STEEL TUBE FILLED WITH CONCRETE USED FOR HIGH 
STRESS ROADWAY SUPPORT IN DEEP MINES...................................................................................................... 220

Qinghai Li, Limin Liu, Jing-Kai Li, Zhen Li 
 

FEATURES OF REACTIVE POWER COMPENSATION IN ELECTRICAL NETWORKS OF 
COAL OPEN PIT MINES ................................................................................................................................................ 227

Roman Belyaevsky, Vladimir Efremenko, Fedor Nepsha 
 

DEVELOPMENT OF A DRILLING TOOL FOR MAKING NON-CIRCULAR CROSS-SECTIONS 
OF BLASTHOLES AT OPEN-CAST OPERATIONS .................................................................................................. 231

Gennady Buyalich, Viktor Tatsienko, Mikhail Khusnutdinov, Polina Podkur 

 
SESSION: ENVIRONMENTAL PROTECTION 
 
STUDY ON TEMPERATURE EFFECT OF CONCRETE MECHANICAL PROPERTIES ................................... 235

Maotong Li, Chuanxiao Liu, Huaqing Yang, Yuanchao Zhou, Jiashu Liang 
 

EFFECT OF DESULFURIZATION GYPSUM AND QUICKLIME ON PERFORMANCE OF FLY 
ASH FILLING PASTE ..................................................................................................................................................... 244

Yin Liu, Boqiang Cui, Changxiang Wang, Yao Lu, Ning Jiang, Zhanxin Liu 
 

NUMERICAL SIMULATION AND OPTIMIZATION FOR DOUBLE PORE GAS DRAINAGE IN 
LOW-PERMEABILITY FISSURED COAL BASED ON LATTICE BOLTZMANN METHOD ............................ 252

Ming Gao, Bin Fang, Zhijie Wen, Tao Yang, Xiaotong Li, Yujun Zuo 
 

RESEARCH ON DUST CONCENTRATION CHANGING REGULARITIES IN COAL 
RELEASING OPERATION OF FULLY MECHANIZED CAVING FACES AND DUST 
REDUCTION TECHNOLOGY ....................................................................................................................................... 258

Lirong Wu, Weimin Cheng, Gang Zhou 
 

SOME ISSUES OF CONTROLLING MASS TRANSFER IN A COAL ARRAY WITH LOW-
PRESSURE WATERING ................................................................................................................................................. 264

Ivan Elkin 
 

THE STUDY OF NATURAL GAS HYDRATES DECOMPOSITION CONDITIONS IN ORDER TO 
DETERMINE THEIR POSSIBLE INFLUENCE ON GASODYNAMIC PROCESSES............................................ 268

Tatyana Kim, Valery Dyrdyn, Vyacheslav Smirnov 
 

PROCESSING OF LIGNITES INTO EFFECTIVE SORBENTS FOR SOLVING 
ENVIRONMENTAL PROBLEMS AND IMPROVING THE QUALITY OF LIFE .................................................. 272

Alexey Kozlov, Zykov Igor, Dudnikova Yuliya, Tsvetkov Vyacheslav, Fedorova Nataliya, Zinfer Ismagilov 
 

ENVIRONMENTAL CONSEQUENCES OF COAL MINE ELIMINATION............................................................ 276
Tatyana Tyuleneva 

 

A STUDY ON THE ACTIVATION OF CARBIDE SLAG CEMENTITIOUS MATERIALS .................................. 281
Mingyue Wu, Xiangming Hu, Qian Zhang, Weimin Cheng, Lin Xin, Yanyun Zhao 

 

INVESTMENT RISKS REDUCTION OF DEVELOPING COAL DEPOSITS ON THE BASIS OF 
QUANTITATIVE ASSESSMENT METHOD OF THE GEOLOGICAL INFORMATION 
CONFIDENCE .................................................................................................................................................................. 289

Aleksandr Kopytov, Tamara Rogova, Sergey Shaklein 
 

THE USE OF BY-PRODUCT COAL AS FUEL ON BOILER PLANTS OF SMALL AND MEDIUM 
POWER .............................................................................................................................................................................. 295

Murko Vasily Ivanovich, Hyamyalyainen Veniamin Anatolievich, Baranova Marina Petrovna 
 

OPEN PITS AUTOMOBILE TRANSPORT IMPACT ON THE ENVIRONMENT AND LABOR 
SAFETY ............................................................................................................................................................................. 299

Portola Vyacheslav, Bobrovnikova Alyona, Murko Elena 
 

THE EVALUATION OF NEGATIVE ANTHROPOGENIC FACTORS SUBJECTION ON BOLTS 
STABILITY AND SURROUNDING MASSIF DEFORMATIONS ............................................................................. 302

Alexey A. Renev, Sergey S. Tsibaev, Stepan I. Kalinin 
 

EXPERIMENTAL STUDY ON MECHANICAL PROPERTIES OF GRANITE AT DIFFERENT 
DAMAGE DEGREES ....................................................................................................................................................... 308

Maotong Li, Chuanxiao Liu, Huaqing Yang, Yuanchao Zhou, Jiashu Liang 
 



MONITORING ON GROUND MOVEMENT OF GEOLOGICAL TECTONIC REGION BASED 
ON INSAR TIME SERIES ANALYSIS .......................................................................................................................... 312

Shenwen Yu, Weiping Shi, Leyin Hu, Yougui Feng, Zhurong Xing 
 

STUDY ON ECOLOGICAL ENVIRONMENT MONITORING IN MINING AREA BASED ON 
REMOTE SENSING INFORMATION EXTRACTION ............................................................................................... 319

Weiping Shi, Shengwen Yu, Hong Hu, Lei Yu 
 

CONDITIONS OF LEAKS FORMATION IN LOAD-BEARING STRUCTURES OF 
UNDERGROUND BUILDINGS ...................................................................................................................................... 327

Elena Kulikova 
 

DEVELOPMENT OF EFFICIENT TECHNOLOGIES FOR ABATEMENT OF NITROGEN AND 
SULFUR OXIDES IN FLUES GASES OF COAL COMBUSTION............................................................................. 332

Vasily Murko, Veniamin Khyamyalyaynen, Ekaterina Mikhaylova, Nadezhda Shikina, Zinfe Ismagilov 
 

SELECTION OF FUNCTIONS OF THE FIRST DEGREE FOR FORECASTING THE 
AGGREGATE BITUMINOUS COAL SIZE CHARACTERISTICS........................................................................... 336

Vladimir Udovitsky, Vladimir Kandinsky 
 

STUDY ON THE INFLUENCE OF MAGNIFICATION OF ROCK SEM ON FRACTAL 
DIMENSION...................................................................................................................................................................... 340

Sen Li, Houli Fu, Zhe Qin, Lunan Sun 
 

A SUMMARY OF RESEARCH ON THE DURABILITY OF CEMENTED PASTE BACKFILL IN 
MINES ................................................................................................................................................................................ 344

Hao Li, Yin Liu, Kai Wang, Yalan Guo, Boqiang Cui, Ruyu Yan 
 

STUDY ON THE CORRELATION BETWEEN MESO-STRUCTURE FRACTAL 
CHARACTERISTICS AND MACROSCOPIC PARAMETERS OF TWO TYPICAL ROCKS .............................. 350

Dongmei Huang, Xikun Chang, Yunliang Tan, Yanchun Yin 
 

RARE METALS IN KUZBASS ASH AND SLAG WASTES: PROSPECTS OF EXTRACTION............................ 357
Cherkasova Tatyana, Cherkasova Elizaveta, Tikhomirova Anastasia, Bobrovnikova Alyona 

 

DIAGNOSTICS OF THE 3D SHAPE OF A ROCK FAILURE ZONE BY ELECTRICAL 
MEASUREMENTS ON THE EARTH’S SURFACE..................................................................................................... 361

Dmitry Sirota, Vadim Ivanov 
 

Author Index 




