X International Scientific and
Technical Conference
“Polytransport Systems”
(PTS-2018)

MATEC Web of Conferences Volume 216 (2018)

Tomsk, Russia
15 - 16 November 2018

Editors:
A.D. Abramov V.l. Khabarov
A.L. Manakov V.l. Medvedev

A.A. Klimov

ISBN: 978-1-5108-7308-7



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.

This work is licensed under a Creative Commons Attribution license:
http://creativecommons.org/licenses/by/2.0/

You are free to:

Share — copy and redistribute the material in any medium or format.

Adapt — remix, transform, and build upon the material for any purpose, even commercial.

The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

You must give appropriate credit, provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you
or your use. The copyright is retained by the corresponding authors.

Printed by Curran Associates, Inc. (2018)

For additional information, please contact EDP Sciences — Web of Conferences
at the address below.

EDP Sciences — Web of Conferences
17, Avenue du Hoggar

Parc d'Activité de Courtabceuf

BP 112

F-91944 Les Ulis Cedex A

France

Phone: +33(0)169 187575
Fax: +33(0) 1 69 28 84 91

contact-edps@webofconferences.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

GNSS AVAILABILITY MONITORING METHOD FOR RAILWAY TRANSPORT .....occviiieieieieese s 1
Demyanov Vladislav, Shurygin Boris, Imarova Olga
TECHNOLOGY OF RAIL REPLACEMENT AT END STRESSES........cooiiie e 8

Kosenko Sergey, Akimov Sergey, Surovin Pavel

LINEAR STRUCTURE TAXONOMY WITH THE ACCOUNT OF ENVIRONMENTAL

POLYSTRUCTURES IMPACT ..ottt b ettt b b ht e b bt e b e bt et b e et s bt e be ek e et e sbeebesbeenbenreenes 16
Bobrova Tatyana, Vorobyev Valeriy

INCREASING THE OPERATIONAL STABILITY OF RUNNING SURFACES OF

ALUMINOTHERMI? WELDED RAIL JOINTS BY HOT GRINDING ......ccoiiiiiiiiiiisee e 23
Galay Marina, Sidorov Eduard

DURABILITY OF OPERATED REINFORCED CONCRETE SUPERSTRUCTURES OF

RAILROAD BRIDGES..........ooiiitiiie ittt b et et h bt s bt e e b e e b e sh £ e sb e e b e e bt e Rt ekt e ke e a b e e bt e bt eb e e b e s beeeesbeannenneanes 28
Efimov Stefan, Bokarev Sergey, Pribytkov Sergey

DEFORMATION PROPERTIES OF A SUBGRADE IN STRUCTURES REINFORCED WITH

FULL DISPLACEMENT PILES ...ttt b ettt b ettt b et bbb e et bt ettt e nne e 34
Lanis Alexey, Razuvaev Denis, Lomov Petr

USE OF THE CROSS-TYPE DOWELS WHEN CONNECTING ELEMENTS OF TIMBER

BRIDGES ... oottt ettt h e e sttt e h e e s Rt a b e R ettt eeR e e R e R et Rt e e R e e R e e e Rt e e nR e e R e e R e e e teennte e teenrne s 42
Popov Anatoly, Zinoviev Vladimir

ESTIMATION OF THE LIFE CYCLE COST OF THE UPPER RAILWAY TRACK STRUCTURE............ccce...... 50
Karpuschenko Nikolai, Trukhanov Pavel

INNOVATIVE ASPECTS IN DEVELOPING BRIDGE MONITORING SYSTEMS .......oooiiieeee e 58

Yashnov Andrey, Kuzmenkov Pavel
DETERMINING STRENGTH OF RUBBLE MASONRY OF BRIDGES’ SUPPORTS BEING IN

OPERATION .ttt h kbt h kbt h e b h e h b e R b £ b e e b e b e e bt e bt e b e bbbt e b b ekt e bt e bt e e st et e ane e 63
Zasukhin llya, Bokarev Sergey
SIMULATION OF STRESSES IN ASPHALT-CONCRETE PAVEMENT WITH FROST HEAVING.................... 71

Churilin Vladimir, Efimenko Sergei, Matvienko Oleg, Bazuev Viktor
FEATURES OF DYNAMIC LOADING OF TRANSPORT VEHICLES IN INTENSIVE

(O ] N I 1 OSSR 80
Eliseev Andrey, Eliseev Sergey, Orlenko Alexey
ASPHALT CONCRETE PAVEMENT REINFORCED WITH CHEMICAL FIBERS. .........cooe oo, 88

Lukashevich Viktor, Efanov Igor, Vlasov Viktor, Lukashevich Olga

INTERACTION IN TRANSPORTATION AS THE BASIS FOR IMPLEMENTATION OF

INTERGOVERNMENTAL COOPERATION ..ottt sne e nre e 94
Popova Natalia, Kvint Marina, Dementyev Aleksei

DAMPING OF VERTICAL AND HORIZONTAL TRANSVERSE VIBRATIONS IN THE BRIDGE

SPAN STRUGCTURES ...ttt b et b e e b e bt e s et e b e e R b e eb £ e et e be e bt s bt e e e e ke e beebeebeebe e b e sbeenes 101
Provornaya Darya, Glushkov Sergey, Solovyev Leonid

ROAD SURFACE QUALITY AS THE BASIS OF SAFE OPERATION OF TRANSPORT

SYSTEIMS bbb b et h bbb b e s bt h R e b E b eea R R R R R R bRt R b b h ettt 108
Grekhov Pavel, Levashov Sergey, Shkrabak Vladimir, Shkrabak Roman

ENERGY-EFFICIENT POWER REGULATORS FOR ELECTRIC RAILWAY VEHICLES...........cccccoiiinenn. 114
Astrakhantsev Leonid, Ryabchyonok Natalya, Alekseeva Tatyana, Khomenko Andrey, Martusov Aleksey

FINANCIAL ASPECTS OF TRANSPORT INFRASTRUCTURE DEVELOPMENT IN REGIONS...................... 122
Bubnov Vyacheslav, Bubnova Yulia

AUTOMATED CONTROL SYSTEM TO MONITOR DIELECTRIC LOSSES IN POLYMERS........c.ccccovvinenne 129

Butorin Denis
APPLICATION OF PROBABILITY AND STATISTICS METHODS IN ARRANGEMENT OF

RAILWAY TRANSPORTATION ..ottt bbbt bbb ettt b bbbt eb e ens 136
Gefan Grigory

COST MANAGEMENT IN TRACK FACILITIES OF RAILWAY TRANSPORT

INFRASTRUGCTURE ... .ottt bbb bbbt h e e R e e bt bt e bt b e e bt s b e e e e b e e bt sb e e e be e bt 144

Solskaya Irina, Belomestnykh Sergei

MODELING OF TRACTION POWER SUPPLY SYSTEMS FOR MOVEMENT OF HIGH-SPEED

LI Y USRS 151
Cherepanov Aleksandr, Zakaryukin Vasily, Kryukov Andrey



USE OF THE RELATIVE INDICATOR FOR ESTIMATION OF RAILWAY BLOCKS CAPACITY ....cccceveeee. 159
Bessonenko Sergei, Klimova Ekaterina, Dementyev Aleksei

CONCEPTUAL FRAMEWORK OF ECONOMIC RELIABILITY OF PRODUCTION

PROGCESSES ...ttt b ettt b et e bt e s e e e bt es b e e b e e s e e ekt eR b e Ab e e b e e b e eR b e A bt e b e e bt eR b e eb e e At e eb e e Rt e s b e e Rt e b e e Re e b e e b et enean 166
Vladimirova Tatyana, Manakov Aleksey, Sokolov Viktor

OPTIMIZATION OF PROCESSES IN RAILWAYS BASED ON THE COST MANAGEMENT

Vorobyov Valery, Manakov Aleksey, Reger Anatoly, Tanaino luliia
ESTIMATION OF CONDITIONS OF USING COMBINED SINGLE-TRACK AND DOUBLE-

TRACK RAILWAYS AT HIGH-SPEED TRARFFIC ...ttt snae et e e nneeananennee s 179
Dmitrenko Alexei, Karasev Sergei, Kalidova Alexandra, Sivitsky Dmitry
METHOD FOR CALCULATING THE MAXIMUM NUMBER OF RAILWAY CARSINACUT.......ccccevvevvenee. 186

Klimov Aleksandr, Gunbin Anton, Osipov Dmitry, Burdyak Pavel

EFFECT OF THE SORTING TRACK PROFILE CHANGE ON THE IT’S OCCUPANCY

QUALITY AT TRAIN HUMPING ...ttt bbbt e bbbt et b e 193
Kornienko Konstantin, Bessonenko Sergei

METHOD FOR DETERMINING THE ACCEPTABILITY OF TRANSPORT OPERATIONS

INVOLVING DANGEROQOUS GOODS ... .ottt sttt sb et sae et e e sbe et e sbeessesbeeseesbeeseenbesseenbesbeebesas 200
Medvedev Vladimir, Teslenko Igor, Karasev Sergey

TERMINALISTICS AS THE METHODOLOGY OF INTEGRATED ASSESSMENT OF

TRANSPORTATION AND WAREHOUSING SYSTEMS ..ottt 207
Pokrovskaya Oksana

ASSESSMENT CRITERIA FOR DECISIONS IN THE FIELD OF RAIL FREIGHT

TRANSPORTATION. ..ttt bbbt bbb e bt s bt e b b e e b e b e e b e e b e e b eh b e bt e b e e bt sbe e b e e b e e b sbeenenbeen 216
Tanaino luliia, Yugrina Olga, Zharikova Larisa

MODERN APPROACHES TO PRODUCT COMPETITIVENESS EVALUATION FOR

COMPANIES OF VARIOUS INDUSTRIES .......ooiiiii ittt sttt sttt nb st nbe s 223
Tyunyukova Elena, Ruban Vladimir, Burovtsev Vladimir

DESIGN OF THE RAILWAY TRACK INFRASTRUCTURE OF THE SUBPOLAR AND

NORTHERN REGIONS ...ttt bt b b bt h bbbt b et b e bt bbb e b e b e 229
Akkerman Gennady, Akkerman Sergei, Mironov Aleksandr
MODEL OF PASSENGER ROLLING STOCK MAINTENANCE .......cocooiiiiiiiie e 236

Bannikov Dmitry, Sirina Nina
INTEGRATED DEVELOPMENT OF CARRYING CAPACITIES OF THE BAIKAL-AMUR

MAINLINE AND TRANS-SIBERIAN RATLWALY ...ttt ettt et et e st e e e ta e snae e sneesnaaestaesnaaennneaneas 243
Borodin Andrey, Kozlov Petr, Kalinichenko Anatoly
CALCULATION OF HARDENING PROCESS PARAMETERS FOR LOCOMOTIVE PARTS.......cccccevviiveiies 249

Buynosov Alexander, Lapshin Vasily, Smolyaninov Alexander, Dinislamov Albert
SURVIVABILITY OF THE LOCOMOTIVE CABIN AT INTERVAL ESTIMATION OF

OBSTACLE PARAMETERS ...ttt bbb bbb b e bt s bt e bk e e bt b e bt e b bt 256
Smolyaninov Alexander, Emel\'Yanov Igor, Mironov Vladimir, Kuznetsov Alexei, Lapshin Vasily

ESTIMATION OF CONTAINER SYSTEM DEVELOPMENT IN A REGION .....ocoiiiiiiiiieeeeeesee e 263
Kochneva Daria, Say Vasily, Parshina Valentina

INCREASING THE TRAFFIC CAPACITY OF RAILWAY BLOCKS.......coi ittt 271

Sergeev Boris, Dontsov Vitaly, Arzhannikov Boris
OPTIMIZATION FLOW MODEL FOR HANDLING CAR FLOWS AT THE MARSHALLING

R L PP RUPPP 276
Alexandrov Alexander, Galkin Alexander, Timukhina Elena, Tushin Nikolai
MODELING OF LARGE RAILWAY POLYGONS ...ttt ettt st stte s s tn e e s tve e e snbe e e anraaeanes 282

Timukhina Yelena, Kozlov Petr, Kolokolnikov Vitaly, Tushin Nikolay

DEVELOPMENT OF APPROACH TO IMPROVEMENT OF URBAN TRAFFIC FLOW

[0 N ] AN | RSB 289
Burlutsky Andrey, Pushkareva Galina, Kirgisarova Elena

MOVEMENT OF A RAILWAY CAR ROLLING DOWN A CLASSIFICATION HUMP WITH A

TATLWVIND ...t ettt ekt s et e skt oAbt e bt ekt esh bt oAb e e e Rt e e bt e ea bt e b et e st e e s b b e e abe e b e e e bt e nnreanbeenree s 297
Turanov Khabibulla, Gordienko Andrey

INFLUENCE OF OPERATING FIRING FIELD TECHNOLOGIES ON OPERATIONAL

PERFORMANCE PARAMETERS ...ttt sttt e et e st e e ste e snaeante e s saeeteesnteentaesnaeenneenneeennes 304
Kazakov Aleksandr, Suprunovskiy Anton

CONTROLLED ATMOSPHERE GMAW WELDING OF TRANSPORTATION VEHICLES AND

PRODUCTION MACHINES PARTS MADE FROM 30MNB5 STEEL ......cccccoiiiiiiieneeee e 311
Ivanayskiy Evgeny, Ishkov Aleksei, Ivanayskiy Aleksandr, Ochakovskii lakov



SYSTEMS ANALYSIS OF THE ISSUE OF ENSURING RELIABLE OPERATION OF VEHICLES.................. 317
Tikhii lvan, Kashkovsky Viktor

ANALYSIS OF RESEARCH ON THE IMPACT OF ELECTROMAGNETIC FIELDS AND THE

DEGREE OF THEIR AUTOMATION ..ottt ettt st b ettt abe et e bt et be et e nbeetesbeanbenbeestenbean 324
Filippenko Nikolay, Lipchitz Alexandr, Kargapoltzev Sergey
QUALITY ASSURANCE AND CONTROL SYSTEM FOR RAILWAY TRACK TAMPING .......ccccoiriiiiiininn 330

llinykh Andrey, Manakov Alexey, Abramov Andrey, Kolarzh Sergey
CALIBRATION METHOD FOR A STRAIN-GAUGE MEASUREMENT SYSTEM BASED ON
BIDIRECTIONAL RAIL LOADING ...ttt ettt sttt e et e sb e e e b e e e b e e e et e e b e sbeesnenbeannas 337
Kolomeets Andrey, Sych Tatyana
DYNAMIC LOADING IN MONITORING OF BRITTLE OBJECTS BY ACOUSTIC EMISSION

IVIETTHOD ...ttt b e bbbt et bt e s e e bt e s e oAbt eR ek e e E £ e ke eR b e A b e e h e e bt e Rt e eb e e s e e e bt e nb e e b e e bt ekt e Rb e be et e et aaean 343
Popkov Artem, Kochetkov Anton

CAPABILITIES OF ACOUSTIC METHODS IN TESTING OF INTERFERENCE-FIT JOINTS .....cccoeiiiiiinn 347
Ryzhova Anna, Bekher Sergey, Bobrov Aleksey

OPTIMIZATION OF TECHNICAL SOLUTIONS FOR PILOT HOLE DRILLING IN SOIL ....c.cccooiieiiiiiicie 353
Danilov Boris, Smolyanitskiy Boris

METHODS OF DETERMINATION OF FORCES IN THE “WHEEL-RAIL” SYSTEM .....cccccooiiiiiiiiieeee, 361
Sych Tatyana, Kolomeets Andrey

SIMULATION OF WHEEL HEATING WHEN DRUM BRAKING ......cocootiiiiiieit e 368

Mironov Aleksander, Shalupina Pavel, Pavlyukov Aleksander, Dobychin lvan

FORECAST MODEL FOR ESTIMATING THE SERVICE LIFE OF A DIAGNOSED OBJECT
BASED ON THE NEYMAN-PEARSON METHOD ........ooitiiiiiiiiiie st 374
Barsukov Sergey, Pakhomov Sergey

USE OF COMPUTER SOFTWARE FOR TECHNICAL TRAINING AT RAIL CAR REPAIR

0] L USSR 380
Popkov Artem, Bekher Sergei

DEVELOPMENT OF TRANSPORT SYSTEMS AS ONE OF THE AREAS OF INDUSTRY 4.0....ccccccccvevvevnenee. 386
Komarov Konstantin

DEVELOPMENT OF THE TECHNICAL VISION ALGORITHM.....ccoiiiiiiiiieese s 393

Elugachev Pavel, Shumilov Boris
Author Index





