
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-9850-9 
ISSN: 1757-8981 

2nd International Conference on 
Numerical Modelling in 
Engineering (NME 2019) 
 

Beijing, China 
19 – 22 August 2019 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 657 



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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
This work is licensed under a Creative Commons Attribution 3.0 International Licence. Licence details: 
http://creativecommons.org/licenses/by/3.0/. 
 
No changes have been made to the content of these proceedings. There may be changes to pagination  
and minor adjustments for aesthetics. 
 
Printed with permission by Curran Associates, Inc. (2020) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
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 
 
 
 

THE TRUE WORKING PERFORMANCE INVERSION SIMULATION ANALYSIS OF JINPING 
LEVEL-I ARCH DAM.......................................................................................................................................................... 1

G X Zhang, Y Liu, L Zhang, Y Z Liu, S H Li 
 

STRUCTURAL DESIGN AND STRENGTH ANALYSIS OF MULTI-RING PACKED FLYWHEEL 
WITH HEAVY METAL ALLOY SEGMENTS ............................................................................................................... 18

L Jiang, W Zhang, C W Wu, L P Zhang, Y X Zhang, Z Y Liu 
 

EFFECT OF CLEARANCE JET ON AERODYNAMIC PERFORMANCE OF CENTRIFUGAL 
FAN....................................................................................................................................................................................... 29

G J Zhu, X Y Bo, J J Feng, G K Wu 
 

APPLICATION OF THE ZERO THICKNESS INTERFACE ELEMENT APPROACH TO THE 
UPPER BOUND LIMIT ANALYSIS OF SHALLOW TUNNEL EXCAVATION ....................................................... 38

Y L Lee 
 

RESEARCH ON VIBRATION CHARACTERISTIC SIMULATION OF THE 220 KV GAS 
INSULATED METAL ENCLOSED SWITCHGEAR EQUIPMENT............................................................................ 46

X P Wang, X P Jiang, Q Wang, Y K Long, J W Tan, J Hao 
 

NUMERICAL MODELLING FOR THE SIMULATION OF NONLINEAR ULTRASOUND IN 
LIQUIDS WITH GAS BUBBLES...................................................................................................................................... 51

C Vanhille, M T Tejedor Sastre 
 

ACOUSTIC RESPONSE OF THIN-WALLED, ORTHOGONALLY STIFFENED CYLINDERS............................ 61
D Zhao, N S Ferguson, G Squicciarini 

 

REFINEMENT CONSTRUCTION SIMULATION RESEARCH OF BIM TECHNOLOGY ON 
PUMPING CONCRETE..................................................................................................................................................... 69

Y Li, C Y Song, Z G Wang, Z G Li 
 

PARTICLE SWARM OPTIMIZATION PARTICLE FILTER DENOISING ALGORITHM WITH 
MUTATION OPERATOR ................................................................................................................................................. 76

H X Chen, L Fang, D L Fan, W J Huang, G Y Zhang, C H Cao, J M Huang, L Yang 
 

INVESTIGATING MECHANICAL PROPERTIES OF PURPLISH-RED SILTSTONES AND 
MUDSTONES ...................................................................................................................................................................... 84

T Wen, L Huang 
 

FINITE ELEMENT NUMERICAL SIMULATION ANALYSIS BASED ON ULTRASONIC 
PHASED ARRAY................................................................................................................................................................ 92

H X Chen, D L Fan, L Fang, G Y Zhang, C H Cao, W J Huang, J M Huang, L Yang 
 

DETECTION AND ANALYSIS OF COHERENT STRUCTURES IN THE NEAR-FIELD OF A 
TURBULENT ANNULAR SWIRLING JET: AN UNSTEADY REYNOLDS-AVERAGED NAVIER–
STOKES (URANS) SIMULATION ................................................................................................................................... 99

Y Zhang, M Vanierschot 
 

IMPACT CHARACTERISTICS OF GUSTINESS DEBRIS FLOW ON CHECK DAM .......................................... 106
X G Jiang, F W Liu, K H Hu, T Liu, H J Wang, L Li, S Y Zheng, Y Chen, S J Song, Y D Wang 

 

NUMERICAL STUDY OF THE REFLECTED ELASTIC WAVES USING RAYLEIGH 
DIFFRACTION INTEGRAL ........................................................................................................................................... 115

N Maghlaoui, H Djelouah, A Oudina, M Ourak, F Benmeddour 
 

NUMERICAL INVESTIGATION OF PLANE WAVE PROPAGATION IN THREE SOIL MODELS 
AND A SIMPLE VISCOELASTIC TREATMENT OF THE BOUNDARY CONSIDERING 
GRAVITY USING MPM .................................................................................................................................................. 123

R Y Zhang, A Haider 
 

EFFECT OF VIBRATION FREQUENCY ON SETTLEMENT CHARACTERISTIC OF 
REINFORCED EMBANKMENT BY GEOGRID WITH STRENGTHENED NODES USING DEM 
SIMULATION ................................................................................................................................................................... 131

C C Qiu, Y L Lin, Y Ma, M He, S J hong 
 

SIMULATION ANALYSIS OF LIQUID SLOSHING UNDER DIFFERENT WORKING 
CONDITIONS OF HAZARDOUS MATERIALS RESCUE TRUCK.......................................................................... 139

S W Zhou, Z H Liu 
 

SIMULATION RESEARCH ON REGENERATIVE BRAKING CONTROL STRATEGY OF 
ELECTRIC VEHICLE ..................................................................................................................................................... 146

S W Zhou, Q Y Wang 
 



STUDY ON DYNAMIC CHARACTERISTICS OF HORIZONTAL SUSPENSION IN 
ENGINEERING VEHICLE SEAT BASED ON ROLLING VIBRATION ISOLATION PRINCIPLE ................... 153

Z H Yan, X J Zhang, G Q Liu, Z Y Wang, Y R Luo 
 

COMPOSITE SCATTERING FROM COMPLEX CONDUCTOR-MEDIUM ASSEMBLY OBJECT 
ABOVE A ROUGH SURFACE ....................................................................................................................................... 162

N Li, S J Xie, G L Tian, S J Wei 
 

ANALYSIS ON LOCAL FORCE OF CABLE TOWER IN LOW TOWER CABLE-STAYED 
BRIDGE ............................................................................................................................................................................. 171

T S Shen, T Z Hao, J Z Luo, Q F Chen 
 

LATTICE BOLTZMANN SIMULATION OF THE METHANE BACKWARD FLOW IN COAL 
MINE TUNNELS AFTER METHANE OUTBURST .................................................................................................... 180

Q J Wang, Y C Zhao, Y Nie 
 

STUDY ON WIND-INDUCED RESPONSE OF A SIMPLIFIED MODEL OF TRANSMISSION 
TOWER BASED ON FINITE PARTICLE METHOD.................................................................................................. 190

Z Huang, S Liu, M Nie, Y Yang, Q S Gao, C Zhang 
 

A DAMAGE CONSTITUTIVE MODEL AND ITS CHARACTERIZATION PARAMETERS 
IDENTIFICATION FOR ELASTIC-PLASTIC MATERIALS .................................................................................... 204

C H Wang, W X Jiang, K H Xin, J Wang, H J Ji 
 

CONSTRAINT CONDITIONAL FINITE ELEMENT METHOD FOR OFF-AXIAL INTERFACIAL 
SLIDING OF FIBER REINFORCED COMPOSITE .................................................................................................... 212

R Kitamura 
 

INVESTIGATION OF GAS-DYNAMIC PROCESSES IN A BOUNDARY LAYER ON A BASIS OF 
MOLECULAR DYNAMICS SIMULATION ................................................................................................................. 220

T A Kuryashova, V O Podryga, S V Polyakov 
 

FORECASTING METHODS IN ENGINEERING ........................................................................................................ 228
L F Tratar, E Strmcnik 

 

ANALYSIS OF BOOT RAIL COLLISION RESISTANCE IN ROCKET SLED TEST SYSTEM........................... 236
J Xiao, WW Zhang, Q Xue, W B Gao, L R Zhang 

 

DERIVATION OF DRAG CALCULATION MODEL OF ROCKET SLED WATER BRAKE............................... 243
J Xiao, WW Zhang, Q Xue, W B Gao, L R Zhang 

 

NUMERICAL STUDY ON FLOW AROUND VANE IN A CHANNEL USING IMMERSED 
BOUNDARY METHOD ................................................................................................................................................... 249

J F Huang, S Yang, J Yao, L X Zhang 
 

PIEZO-ACTUATED DEVICE FOR A BIO-STRUCTURAL MONITORING APPLICATION 
THROUGH VIBRATION-BASED CONDITION AND ELECTROMECHANICAL IMPEDANCE 
MEASUREMENTS ........................................................................................................................................................... 259

D R Barco, H A Tinoco, C I Cardona, F M Peña 
 

INFLUENCE OF DIFFERENT OIL-PAPER CONFIGURATIONS ON THE ELECTRIC FIELD 
DISTRIBUTION SIMULATION OF THE INTERNAL INSULATION OF CONVERTER 
TRANSFORMER .............................................................................................................................................................. 267

Z D Cheng, L Cheng, J H Wang, L Wang 
 

PARAMETER OPTIMIZATION OF CENTRIFUGAL PUMP IMPELLER ............................................................. 276
X Z Zhang, Y W Wang, J S Hu 

 

CONSTRUCTION AND ANALYSIS OF A DISTRICT HEATING / COOLING NETWORK 
SYSTEM BASED ON THERMAL BUS.......................................................................................................................... 285

T Xu, J Yan, H Wang, X L Wang, T Zhu, H Y Wang 
 

NUMERICAL SIMULATION OF GRAVITY INSTABILITIES IN GAS FLOWS BY USE OF THE 
QUASI GAS DYNAMIC EQUATION SYSTEM ........................................................................................................... 294

E Shilnikov, T Elizarova 
 

SIMULATION OF THERMAL CHARACTERISTICS OF LITHIUM BATTERIES FOR 
ELECTRIC VEHICLES ................................................................................................................................................... 301

L W Zhang, Y S Yu 
 

NUMERICAL MODELLING AND VIBRATION ANALYSIS OF HUMAN MIDDLE EAR FOR 
APPLICATION IN SOUND CONDUCTION RECONSTRUCTION .......................................................................... 308

Y Liu, T Higashimachi, R Toriya 
 

DEVELOPMENT AND ENGINEERING APPLICATION OF HIGH-PRECISION AND MULTI-
FUNCTION SIMULATION SYSTEM FOR DOUBLE REHEAT ULTRA-SUPERCRITICAL UNITS ................. 315

B L Cai, H C Wang 
 

NUMERICAL SIMULATION OF CRYOSURGERY IN BIOLOGICAL TISSUE WITH 
DEVELOPED CIRCULATORY SYSTEM .................................................................................................................... 323

K E Shilnikov, M B Kochanov 
 



THERMAL AND MECHANICAL CHARACTERISTICS OF CONTACT FRICTION PAIR BASED 
ON 3-D WHEEL/RAIL-FOUNDATION CONTACT VERTICAL SYSTEM ............................................................. 330

Y P Wei, Y P Wu 
 

RELATION BETWEEN STRESS INTENSITY FACTOR OF CIRCUMFERENTIAL CRACK AND 
ADHESIVE THICKNESS IN BONDED ROUND BAR ................................................................................................ 339

K Oda, Y Kasamura, M Nishi, N Tsutsumi 
 

THE ESTIMATION METHOD OF TIME OF ON-ORBIT SPACECRAFT CABIN 
DECOMPRESSION BASED ON EFFECTIVE CIRCULATION AREA.................................................................... 347

Y Zhang, P Sun, Z W Liang, W P Dong 
 

WEAK-FORM DIFFERENTIAL QUADRATURE ELEMENT METHOD FOR DYNAMIC 
ANALYSIS OF FLUID-SATURATED SOIL ................................................................................................................. 353

G H He, Z H Kuang, X K Li 
 

INFLUENCES OF VARIOUS ORIFICE LAYOUTS ON THE PROPERTIES OF AEROSTATIC 
JOURNAL BEARINGS BASED ON FINITE ELEMENT METHOD......................................................................... 363

S Y Gao, Y G Shi, S Yang, P Sun, T J Li 
 

INFLUENCE OF BIAS VOLTAGE ON STRUCTURE AND MECHANICAL PROPERTIES OF 
TICRN-MO2N-NI COATINGS ........................................................................................................................................ 373

A V Chernogor, I V Blinkov, D S Belov, A O Volkhonskiy, V S Sergevnin 
 

OPTIMIZING BASKET TRANSPLANTING PARAMETERS USING THE MECHANICAL 
PROPERTIES OF TOMATO PLUG SEEDLINGS....................................................................................................... 379

Y Liu, Y C He, Y X Li, H P Mao, B Li, T Wang, S G Wang, H Li 
 

EXPERIMENTAL INVESTIGATION ON MICRO-DRILLING PROPERTIES OF MG-BASED 
MMCS REINFORCED WITH HAP NANOPARTICLES ............................................................................................ 395

F Z Sun, G Y Fu, J R Shen 
 

STRUCTURAL OPTIMIZATION OF SECOND-STAGE INTERTANK COMPOSITE X-SHAPED 
TRUSS ................................................................................................................................................................................ 403

Y Liu, H Wang, J Su, C P Yin 
 

STUDY ON STRUCTURAL FAILURE MECHANISM OF EXPLOSIVE SEPARATION DEVICE 
BASED ON THE DAMAGE CONSTITUTIVE MODEL ............................................................................................. 411

J M Wang, F Zhang, Y L Qin, Y Hong, J F Jin 
 

APPLICATION OF RESONANCE DEMODULATION METHOD BASED ON LOCAL 
CHARACTERISTIC-SCALE DECOMPOSITION AND SPECTRAL KURTOSIS IN GEARBOX 
FAULT ............................................................................................................................................................................... 418

R Cong, C H Li, J Q Wu 
 

NUMERICAL ANALYSIS OF MINI-CHANNEL COOLING APPLIED IN POWER BATTERY ......................... 430
F X Huang, J Zhao, C Wang, H Zhang 

 

INVESTIGATION OF THE 2.5D METHOD IN ADDED RESISTANCE PREDICTION OF HIGH 
SPEED TRIMARAN ......................................................................................................................................................... 439

S M Wang, W Y Duan 
 

AIR COMPRESSOR FAULT DIAGNOSIS BASED ON LIFTING WAVELET TRANSFORM AND 
PROBABILISTIC NEURAL NETWORK...................................................................................................................... 446

W S Yang, Y X Su, Y P Chen 
 

INVESTIGATIONS ON THE THERMAL BEHAVIOR AND ASSOCIATED THERMAL 
STRESSES FOR SHORT PULSE LASER HEATING.................................................................................................. 453

D W Xue, J B Wang, G Y Xu 
 

A FEATHER PRECISION MEASUREMENT METHOD ........................................................................................... 464
Y P Zhao, J S Zhao 

 

NUMERICAL SIMULATION STUDY ON THE EFFECT OF DIFFERENT MASS FLANGES ON 
STRAIN GROWTH OF CYLINDRICAL SHELL ........................................................................................................ 471

Y M Han, W B Gu, Y H Hu, J Q Liu, Z Wang 
 

EXPERIMENTAL STUDY ON DYNAMIC CHARACTERISTICS OF WIRE-CABLE VIBRATION 
ISOLATOR ........................................................................................................................................................................ 478

H X Wang, D D Chen, Y Y Ji 
 

DYNAMIC EFFECTS OF LOW-VELOCITY IMPACT ON COMPOSITE PLATES.............................................. 484
R Wang, D D Chen, M Zhu, S L Xing 

 

CONTACT FORCE ANALYSIS IN A PLANAR MECHANISM WITH TRANSLATIONAL 
CLEARANCE JOINT CONSIDERING COMPLEX CONTACT MODES ................................................................ 493

M B Qian, Z Qin, S Z Yan, L Zhang 
 

RESEARCH ON LOW FREQUENCY ELECTROMAGNETIC ENVIRONMENT OF ELECTRIC 
VEHICLE AND HUMAN HEALTH ............................................................................................................................... 500

X W Dong, M Lu 
 



ESTIMATION OF AIRCRAFT MAGNETIC FIELD MODEL COEFFICIENT UNDER 
GEOMAGNETIC GRADIENT CHANGE ..................................................................................................................... 507

C J Li, B Zhang, T H Ouyang, Y Z Gong, B Li 
 

STUDY ON PARAMETER IDENTIFICATION OF VIBRATION ABSORPTION SYSTEM BASED 
ON ACCELERATION SIGNAL...................................................................................................................................... 515

T N Guo, T Yang, Y C Gu 
 

DYNAMIC MODELLING AND ANALYSIS OF SUPER-HIGH ACCELERATION MACRO-
MICRO-MACRO MOVEMENT PLATFORM ............................................................................................................. 523

L F Zhang, B Ma, J Wu, H Li, G Q Li 
 

RESEARCH ON SEISMIC ABSORPTION PERFORMANCE OF ADJACENT STRUCTURES 
WITH ADDITIONAL TUNED MASS DAMPERS........................................................................................................ 531

Q X Sun 
 

EFFECTIVE ELASTIC PROPERTIES OF DOUBLY PERIODIC ARRAY OF FUNCTIONALLY 
GRADED INCLUSIONS BY AN ITERATIVE FE-BE COUPLING METHOD ........................................................ 538

Z Y Liu, D Li, Y C Xie, D Wang, J G Zhang 
 

INVESTIGATION ON CHARACTERISTICS OF ARC EXTINGUISHING TIME OF A NEW 
LIGHTING PROTECTION GAP FOR TRANSMISSION LINES .............................................................................. 545

R B Yan, J F Wang, Z J Li, SS Huang 
 

SIMULATION ON TEMPERATURE FIELD OF INITIAL SEGMENT OF ELECTROMAGNETIC 
RAIL LAUNCH ................................................................................................................................................................. 555

S Y Tong, G Feng, Z M Lian, J S Cheng 
 

SIMULATION DESIGN METHOD OF FREE BOUNDARY SIMULATOR FOR HIGH 
PRECISION SPACECRAFT ON ORBIT....................................................................................................................... 563

M H Liu, H Cao, H Y Gao 
 

NUMERICAL STUDY ON THE IDEAL INTERFERENCE OF AIRCRAFT RIVETING JOINTS ....................... 570
S Sun 

 

NUMERICAL SIMULATION OF HEAVY TRUCK'S AERODYNAMIC NOISE.................................................... 578
J Liu, C Zhuang, S Liu, H M Zhou 

 

NUMERICAL SIMULATION OF DENDRITIC EVOLUTION BASED ON AN IMPROVED 
CELLULAR AUTOMATON MODEL INVOLVING SOLUTE FIELD ..................................................................... 587

J J Wang, H J Meng, J Yang, Z Xie 
 

THE ROLLING CONTACT RESEARCH OF THREE DIMENSIONAL WHEEL-RAIL BASED ON 
FINITE ELEMENT ANALYSIS...................................................................................................................................... 594

J H Tian, G Q Jing, X X Lu, K Xiao, H R Zhang 
 

APPLICATION OF TRANSIENT NONLINEAR THERMAL ANALYSIS ON QUENCHING OF 
HOT DIE STEEL .............................................................................................................................................................. 602

J B Qi, K Kang, Z Y Hu, Z L Jin, H P Ren 
 

EFFECTS OF HERRINGBONE GROOVES ON AERODYNAMIC JOURNAL BEARINGS BASED 
ON FINITE ELEMENT METHOD................................................................................................................................. 608

S Y Gao, S Yang, Y G Shi, P Sun, H Chen 
 

HOW TO GUARANTEE THE RESULTS OF INVESTIGATIONS WITH LIMITED STATISTICAL 
INFORMATION ............................................................................................................................................................... 616

K Voinov, A Esbulatova 
 

Author Index 




