April 2022, Volume 41
ISSN Print 2345-0533
ISSN Online 2538-8479

Vibroengineering
PROCEDIA

VIS S/ Y4




Editor in Chief
Minvydas Ragulskis

Editorial Board
Mahmoud Bayat
Rafat Burdzik
Jinde Cao
Maosen Cao
Sezgin Ersoy

W. H. Hsieh
Vassilis Kappatos
Chen Lu

Luis E. Muiioz
Nicola Nistico
Vytautas OstaSevicius
Grigory Panovko

Subhash Rakheja
Vinayak Ranjan

G. Eduardo Sandoval-Romero

Miguel A. F. Sanjuan
Gangbing Song
Shigeki Toyama
Piotr Vasiljev
Vincentas Veikutis
Janis Viba

Xiao-Jun Yang
Krzysztof Kamil Zur

Kaunas University of Technology, (Lithuania)

Roudehen Branch, Islamic Azad University, (Iran)
Silesian University of Technology, (Poland)
Southeast University, (China)

Hohai University, (China)

Marmara University, (Turkey)

National Formosa University, (Taiwan)

Center for Research and Technology Hellas, (Greece)
Beihang University, (China)

Universidad de los Andes, (Colombia)

Sapienza University of Rome, (Italy)

Kaunas University of Technology, (Lithuania)

Mechanical Engineering Research Institute of the Russian
Academy of Sciences, (Russia)

Concordia University, (Canada)

Bennett University, (India)

The National Autonomous University of Mexico, (Mexico)
University Rey Juan Carlos, (Spain)

University of Houston, (USA)

Tokyo A&T University, (Japan)

Lithuanian University of Educational Sciences, (Lithuania)
Lithuanian University of Health Sciences, (Lithuania)
Riga Technical University, (Latvia)

China University of Mining and Technology, (China)
Bialystok University of Technology, (Poland)

minvydas.ragulskis@ktu.lt

mbayat14@yahoo.com
rafal.burdzik@polsl.pl
jdcao@seu.edu.cn
cmszhy@hhu.edu.cn
sersoy@marmara.edu.tr
allen@nfu.edu.tw
vkappatos@certh.gr
luchen@buaa.edu.cn
lui-muno@uniandes.edu.co
nicola.nistico@uniromal.it
vytautas.ostasevicius@ktu.lt
gpanovko@yandex.ru

subhash.rakheja@concordia.ca
vinayak.ranjan@bennett.edu.in
eduardo.sandoval@ccadet.unam.mx
miguel.sanjuan@urjc.es
gsong@uh.edu
toyama(@cc.tuat.ac.jp
piotr.vasiljev@leu.lt
vincentas.veikutis@]lsmuni.lt
janis.viba@rtu.lv
dyangxiaojun@163.com
k.zur@pb.edu.pl



VP Vibroengineering PROCEDIA

Vibroengineering PROCEDIA Volume 41 contains papers presented at the 55th International
Conference on VIBROENGINEERING held in Almaty, Kazakhstan, April 21, 2022. The main
theme of the Conference is “International Conference on Advanced Logistics, Transport and
Safety”.

Aims and Scope
Journal publishes original papers presenting the state of the art in vibroengineering of dynamical systems.
The list of principal topics:
e  Measurements in engineering
Mathematical models in engineering
Acoustics, noise control and engineering applications
Mechanical vibrations and applications
Fault diagnosis based on vibration signal analysis
Vibration control, generation and harvesting
Seismic engineering and applications
Modal analysis and applications
Vibration in transportation engineering
Flow induced structural vibrations
Oscillations in biomedical engineering
Chaos, non-linear dynamics and applications
Oscillations in electrical engineering
Fractional dynamics and applications
System dynamics in manufacturing system modeling
Dynamics of smart and functionally graded materials

All published papers are peer reviewed and crosschecked by plagiarism detection tools.
More information is available online https://www.jvejournals.com

Vibroengineering PROCEDIA is referred in:

SCOPUS: ELSEVIER Bibliographic Database.
COMPENDEX: ELSEVIER Bibliographic Database.
EBSCO: Academic Search Complete;
Computers & Applied Sciences Complete;
Central & Eastern European Academic Source;
Current Abstracts;
TOC Premier.
GALE Cengage Learning:
Academic OneFile Custom Periodical;
Science in Context.
INSPEC: OCLC. The Database for Physics, Electronics and Computing.
SEMANTIC SCHOLAR: https://www.semanticscholar.org
GOOGLE SCHOLAR: https://scholar.google.com
CNKI SCHOLAR: http://eng.scholar.cnki.net
ULRICH’S PERIODICALS DIRECTORY: https://ulrichsweb.serialssolutions.com
CORE: https://core.ac.uk
cnpLINKer (CNPIEC): http://cnplinker.cnpeak.com
CROSSREF: https://www.crossref.org

Internet:  https://www.jveconferences.com; https://www.jvejournals.com
E-mail: info@jveconferences.com; publish@jvejournals.com
Address:  Geliu ratas 15A, LT-50282, Kaunas, Lithuania

Publisher: JVE International Ltd.

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA



Vibroengineering
PROCEDIA

APRIL 2022. VOLUME 41, PAGES (1-211), ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479

Contents

MECHANICAL VIBRATIONS AND APPLICATIONS

MOTION SIMULATION AND IMPACT GAP VERIFICATION OF A WHEELED
VIBRATION-DRIVEN ROBOT FOR PIPELINES INSPECTION

VITALIY KORENDIY, OLEKSANDR KACHUR, VOLODYMYR GURSKY,

OLEH KOTSIUMBAS, PETRO DMYTERKO, SERHIJ NIKIPCHUK, YAROSLAV DANYLO

FAULT DIAGNOSIS BASED ON VIBRATION SIGNAL ANALYSIS

CONTACT CHARACTERISTICS ANALYSIS OF ANGULAR CONTACT BALL BEARINGS WITH
LOCAL DEFECT
ENDIAN XU, LIHUA YANG, Bo Yu

VIBRATION CONTROL, GENERATION AND HARVESTING

ANTI-EXPLOSION AND REINFORCEMENT EFFECTS ON A CAVERN WITH A NEW
PRESTRESSED ANCHOR CABLE
YUMIN CHEN, SONGTAO NI, RUNZE CHEN, KANG WU

ANALYSIS OF DOUBLE-LAYER VIBRATION ISOLATION CHARACTERISTICS OF SHIP
POWER EQUIPMENT
ZHONGY! CHENG, JUN Cul, YAMIN ZHAO, MINGRUI JIN, JUNNING CulI

THE RESPONSE SUPPRESSION METHOD OF ELECTROMAGNETIC VIBRATION EXCITERS
BASED ON THE COMPENSATION CURRENT
WEI LI, JUN Cul, JUNNING Cul, ZHISHENG WANG, LIMIN ZOouU

SEISMIC ENGINEERING AND APPLICATIONS

EXPERIMENTAL STUDY ON STRESS WAVE PROPAGATION IN JOINTED ROCK COUPLING
THE EFFECT OF JIMC & JRC
SHENGNAN HONG, HAIBO LI

15

22

28

35



CONTENTS

STUDY ON TREATMENT OF LOESS SUBGRADE DISEASE BY CEMENT MIXING PILE 42

LISHAN DONG
NUMERICAL MODEL FOR THE SETTLEMENT OF LOESS SUBGRADE IN OPERATION 48
PERIOD REINFORCED BY ROTARY JET GROUTING PILE

LISHAN DONG
SEISMIC RESPONSE ANALYSIS OF SINGLE-PYLON SUSPENSION BRIDGE UNDER RANDOM 54

GROUND MOTION
ZHEN-YU YANG, KE TONG, JIN ZHANG, GANG WANG

MODAL ANALYSIS AND APPLICATIONS

VIBRATION SIMULATION AND EXPERIMENT OF THREE OPEN-CENTER SHAPE OLIVE 60
TREES
XU ZHANG, ZIJIE NIU, JUNTAO DENG, HAOTIAN MU, YONGJIE CUI

VIBRATION CHARACTERISTICS OF HARD ROCK CUTTERHEAD UNDER SPATIAL 66
DISTRIBUTION LOAD
JINGXIU LING, MIAN WU, XIAOYUAN CHENG, XIN TONG

BEHAVIOR OF FREQUENCIES OF ORTHOTROPIC RECTANGULAR PLATE WITH 71
CIRCULAR VARIATIONS IN THICKNESS AND DENSITY
NEERAJ LATHER, AMIT SHARMA

VIBRATION IN TRANSPORTATION ENGINEERING

MATHEMATICAL MODEL AND MOTION ANALYSIS OF A WHEELED VIBRO-IMPACT 77
LOCOMOTION SYSTEM

VITALIY KORENDIY, VOLODYMYR GURSKY, OLEKSANDR KACHUR,

PETRO DMYTERKO, OLEH KOTSIUMBAS, OLEKSANDR HAVRYLCHENKO

FLOW INDUCED STRUCTURAL VIBRATIONS

FLOW ANALYSIS OF THE HOLE DIAPHRAGM LABYRINTH SEAL BY THE CFD METHOD 84
XIANG ZHANG, YINGHOU JIAO, XIUQUAN QU, ZHIQIAN ZHAO

ANALYSIS OF TRANSIENT FLOW FIELD CHARACTERISTICS DURING THE CLOSING 90
PROCESS OF WATER DISTRIBUTOR VALVE CORE
NING Xu, SIMIN Liu, MINGKUAN WANG, HANG ZHANG, SHIMIN ZHANG

BIOMECHANICS AND BIOMEDICAL ENGINEERING

ROBOT DEVICE FOR ANKLE JOINT REHABILITATION: A REVIEW 96
NURSULTAN ZHETENBAYEV, ALGAZY ZHAUYT, GANI BALBAYEV,
BEIBIT SHINGISSOV

MECHANICAL PROPERTY ANALYSIS OF A NOVEL PEEL-SPEED SENSITIVE FLEXIBLE 103
FASTENER

ENJIE ZHANG, CHAO XIE, GUANGQIANG FANG, LI QIN, ZHIYI WANG,

FUJUN PENG

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA



CONTENTS

CHAOQOS, NONLINEAR DYNAMICS AND APPLICATIONS

BLIND FREQUENCY ESTIMATION OF PSEUDO-CODE PHASE AND LINEAR FREQUENCY
MODULATION COMPOSITED FUZE BY DUFFING OSCILLATOR
ENMING GUAN, XIAOPENG Y AN, MINGHUI LV, Y1 WAN, YANJUN CHEN

ACOUSTICS, NOISE CONTROL AND ENGINEERING APPLICATIONS

OPTIMAL ANALYSIS ON LOW FREQUENCY LINE SPECTRUM SOUND CONTROL OF
POWER EQUIPMENT USING DYNAMIC VIBRATION ABSORBER
JIANGANG MA, JIAN WU, MINGXIN GENG, BO MA, CHEN SHEN

SINGLE-SENSOR PRESSURE-GRADIENT PIEZOELECTRIC CYLINDRICAL TUBE VECTOR
HYDROPHONE
YANG SUN, YANTING YU, CHAO ZHANG, JIANBO MA, Y1 ZHENG

MATERIALS AND MEASUREMENTS IN ENGINEERING

ANALYSIS OF MECHANICAL PROPERTIES OF STEEL-CONCRETE JOINT OF LARGE-SPAN
HYBRID BEAM BRIDGE
A0 CHEN, PING WANG, LIANGLIANG ZHANG, XIAOMING HU

PREPARATION AND WATER COLLECTING PROPERTIES OF CEMENT-BASED POROUS
CONDENSATION MATERIAL

YULIANG PAN, SHANGSHENG ZHANG, CHUNSHENG LIu, TAO MA,

ZENGZHI ZHANG

AMORPHOUS FEVO4 AS HIGH-CAPACITY CATHODE PRECURSOR FOR LITHIUM
SECOND BATTERY
XIAOYAN BAI, YAN ZHAO, YANYAN XIE, YAN GAO, XIONGFEI CHEN,
CAIXIA CHEN

STUDY ON THE AXIAL COMPRESSIVE ULTIMATE LOAD-CARRYING CAPACITY OF HIGH
STRENGTH STEEL TUBES WITH LATTICE BOOM
YU-LONG ZHou, LEI HAN, XIAO-JIE JIA, ER-FEI ZHAO

APPLICATION OF THREE PRINCIPAL COMPONENT ANALYSIS TECHNIQUES IN SENSOR
FAULTS DETECTION
MIN DUAN, LILI LI, LIANGLIANG ZHANG, XING AN

STUDY ON THE RELATIONSHIP BETWEEN FATIGUE LIFE AND RHEOLOGY OF
REJUVENATED ASPHALT
TAO ZHOU, ZHIYU ZHANG

STUDY ON HEAT TREATMENT AND STRENGTHENING PROCESS OF TITANIUM ALLOY
SPRING FOR RAILWAY VEHICLE
ZHIHUI HUANG, XUTAO JIANG, BINGHONG LIN

AN OPTIMAL DESIGN AND IMPROVED PROCESSING TECHNOLOGY FOR THE ROSE-BOW
TITANIUM ALLOY SPRING OF SUBWAY PANTOGRAPH
ZHIHUI HUANG, YANGFA SONG, JIACHENG TANG

VIBROENGINEERING PROCEDIA. APRIL 2022, VOLUME 41

110

117

124

131

136

142

148

154

159

165

173



CONTENTS

MATHEMATICAL MODELS IN ENGINEERING

SIMULATIVE ANALYSIS ON LARGE LOCAL DEFORMATION FEATURES OF SINGLE-SHELL 180
AND DOUBLE-SHELL CYLINDERS SUBJECTED TO UNDERWATER EXPLOSION
DAWEI HAN, DONGJUN ZHANG, TIANZHONG WANG, WEIDONG YANG

ANALYSIS OF DYNAMIC INSTABILITY OF THE WHEEL SET OF A RAILWAY VEHICLE 186
USING THE METHOD OF GENERALIZED HILL DETERMINANTS

JANAT MUSAYEV, ALGAZY ZHAUYT, BALZHAN BAHTIYAR, RITA KIBITOVA,

KUSHTAR KAZHET, ALISHER KUSSYOV, ANAR KABYLKARIM

MULTI-OBJECTIVE OPTIMIZATION OF DISC BRAKE STRUCTURE BASED ON HEAT 191
TRANSFER PERFORMANCE
SEN ZHANG, SHUNPENG ZHU, NAIQIANG XU

THERMAL FAULT DIAGNOSIS OF MARINE DIESEL ENGINE BASED ON LSTM NEURAL 198
NETWORK ALGORITHM
YU ZHAO, SHUHENG WANG, NING CHEN

FAULT DIAGNOSIS OF SHIP POWER STATION BASED ON LSTM NEURAL NETWORK 204
ALGORITHM
SHUHENG WANG, YU ZHAO, NING CHEN

ERRATUM: DESIGN OF HIGHLY REFLECTIVE FILM FOR SMART RADIATION DEVICE 211

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA











