
BUILDING AND ARCHITECTURE

ARCHITECTURE, URBAN PLANNING, DESIGN
K. V. Kozlov. Formation of the architectural and planning structure
of fitness centers based on fitness units .......................................................... 5

BUILDING DESIGNS
G. I. Belyy, A. I. Garipov. Post-limit stress-strain states of steel 
structure elements in cross-sections ............................................................. 16
V. M. Burtsev, E. O. Khegai. Analysis of the calculation results 
of reinforced concrete slabs with dispersed reinforcement in elastic 
and inelastic operation of normal sections .................................................. 31
N. A. Senkin. Consideration of progressive collapse in the design 
of overhead power transmission line supports ............................................ 37
V. G. Teтпov. Structural optimization of forms and structures 
of architectural and functional spaces of habitat objects by means of CAD ...... 47

STRUCTURAL MECHANICS AND CALCULATION 
OF STRUCTURES
V. I. Smirnov, S. S. Maier. Influence of the shape of the internal 
transverse crack on the fatigue strength of the beam during cyclic 
bending ............................................................................................................. 58

TECHNOLOGY AND ORGANIZATION OF CONSTRUCTION
S. A. Bolotin, H. V. Biche-ool, Kh. A. Bohan, N. Q. R. Huraini. 
Applied aspects of the entropy indicator of the current construction 
schedule assessment ........................................................................................ 65
R. V. Motylev, A. S. Karpushkin. The problems of calendar planning 
in the construction of facilities with the involvement of budgetary 
funds .................................................................................................................. 73

SANITARY ENGINEERING AND ECOLOGY
V. P. Verkhoturov. Surface runoff disposal from the territory of boiler 
houses ................................................................................................................ 82
K. G. Dmitrieva. Investigation of the adsorption activity of carbon 
adsorbent for water purification obtained by thermochemical 
destruction of paper mill sewage sludge ...................................................... 89
V. V. Mironov, E. A. Erofeev. Experimental studies of the efficiency 
of direct conversion of hydraulic energy into pneumatic one ................... 96
M. G. Novoselov, D. V. Ulrikh, M. Yu. Belkanova, S. G. Nitskaya. 
Calculation of the liquid flow splitter of the groundwater aerator .........102
A. Ya. Feskova. Actual problems of hydraulic calculations 
of transport facilities for surface runoff drainage systems .......................108

ENERGY SAVING AND ENERGY EFFICIENCY 
V. K. Averyanov, A. N. Blinov, I. V. Tverskoy. Ways of improving 
the environmental performance of megalopolises by using LNG 
as a reserve fuel ..............................................................................................115
A. L. Shkarovskiy, A. M. Grimitlin, V. R. Taurit. Improving 
the use of solid fuel in the layered combustion method ..........................125

Scientific-technical peer reviewed journal
The Founder — the Federal State Budgetary 
Educational Institution of Higher Education 
“Saint Petersburg State University of Architecture 
and Civil Engineering” (SPbGASU)
The Editor-in-Chief
Ye. I. Rybnov, Dr. Sci. Ec., Professor, Honorary 
Worker of Higher School of the Russian Federation 
(SPSUACE)
Assistants to the Editor-in-Chief 
Yu. P. Panibratov, Dr. Sci. Ec., Professor,
Winner of the State Award of the Russian Federation 
and the Award of the Government of the Russian 
Federation, Honorary Worker of Sciences 
of the Russian Federation, Academician of RAACS 
(SPbGASU)
E. V. Korolev, Dr. Sci. Tech., Professor, Full member 
of the Russian Engineering Academy, Winner 
of the Government of the Russian Federation, 
Honorary Builder of Russia (SPbGASU)
V. I. Morozov, Dr. Sci. Tech., Professor, Winner 
of the Award of the Government of the Russian 
Federation (The Senior Editor) (SPbGASU)
Editorial council
A. A. Akaev, Dr., Prof., Foreign Member of the RAS 
(Lomonosov Moscow State University, Russia)
L. Ungvari, Dr. Sci., Professor, (Technical University 
of Applied Sciences Wildau, Germany)
N. V. Kazhar, Dr. Arch., Professor (Częstochowa 
University of Technology, Poland)
G. Kipiani, Dr. Sci. Tech., Professor (Georgian Technical 
University, Georgia)
H. V. Tokmajyan, Dr. of Engineering, Professor, Rector 
of SUT (Shushi University of Technology, Armenia)
J. Eberhardsteyner, Dr. Sci. Tech., Professor (Vienna 
University of Technology, Austria) 
S. N. Leonovich, Dr. Sci. Tech., Professor (Belarusian 
National Technical University, Belarus)
Y. Iwasaki, Dr. Sci. Tech. (Geo-Research Institute, Japan)
T. Tanaka, Dr. Sci. Tech., Professor
(University of Tokyo, Japan)
A. Zh. Zhusupbekov, Dr. Sci. Tech., Professor 
(L. N. Gumilyov Eurasian National University, Astana, 
Kazakhstan)
Editorial Board
G. V. Yesaulov, Dr. Arch., Professor, Academician of RAACS
N. I. Karpenko, Dr. Sci. Tech., Professor, Winner 
of the Award of the Government of the Russian Federation, 
Honorary Worker of Sciences of the Russian Federation, 
Academician of RAACS (NIISF RAACS)
L. S. Lyahovich, Dr. Sci. Tech., Professor, Honorary Worker 
of Sciences of the Russian Federation, Academician 
of RAACS (TSUAB)
V. Sargsyan, Dr. Sci. Tech., Professor
(National University of Architecture and Construction 
of Armenia)
V. I. Travush, Dr. Sci. Tech., Professor, Winner of the Award 
of the Government of the Russian Federation, Academician 
of RAACS (RAACS)
V. S. Fedorov, Dr. Sci. Tech., Professor, Academician 
of RAACS (MSURE)
S. V. Fedosov, Dr. Sci. Tech., Professor, Winner
of the Award of the Government of the Russian Federation, 
Honorary Worker of Sciences of the Russian Federation, 
Academician of RAACS (IVGPU)
M. I. Alekseev, Dr. Sci. Tech., Professor, Winner 
of the Award of the Government of the Russian Federation, 
Honorary Worker of Sciences of the Russian Federation, 
Academician of RAACS
G. I. Belyy, Dr. Sci. Tech., Professor, Honorary Worker 
of Sciences of the Russian Federation

Contents
Vestnik grazhdanskikh inzhenerov –

Bulletin
of Civil

Engineers

2022
4 (93)
August



B. G. Vager, Dr. Sci. Phys.-Math., Professor, Honorary 
Worker of Higher School of the Russian Federation
E. R. Vozniak, Dr. Arch., Professor
T. A. Datciuk, Dr. Sci. Tech., Professor
B. N. Karpov, Dr. Sci. Tech., Professor
L. N. Kondrat᾽eva, Dr. Sci. Tech., Professor
L. P. Lavrov, Dr. Arch., Professor, Honorary Architect
of the Russian Federation, Correspondent Member of RAACS
R. A. Mangushev, Dr. Sci. Tech., Professor, Honorary 
Worker of the Higher School of the Russian Federation, 
Correspondent Member of RAACS
A. M. Maslennikov, Dr. Sci. Tech., Professor, Honorary 
Worker of Sciences of the Russian Federation
Yu. V. Puharenko, Dr. Sci. Tech., Professor, Winner 
of the Award of the Government of the Russian Federation, 
Correspondent Member of RAACS
S. V. Sementsov, Dr. Arch., Professor
V. M. Ulyasheva, Dr. Sci. Tech., Professor
S. A. Evtyukov, Dr. Sci. Tech., Professor, Honorary Worker 
of Higher School of the Russian Federation
P. A. Kravchenko, Dr. Sci. Tech., Professor, Honorary 
Worker of the Higher School of the Russian Federation
V. N. Dobromirov, Dr. Sci. Tech., Professor
Ju. G. Kotikov, Dr. Sci. Tech., Professor
A. E. Pushkarev, Dr. Sci. Tech., Professor
A. A. Kapustin, Dr. Sci. Tech., Professor
R. N. Safiullin, Dr. Sci. Tech., Associate Professor 
(SPbGASU)
V. S. Lukinskiy, Dr. Sci. Tech., Professor
(HSE in St. Petersburg)
V. N. Lozhkin, Dr. Sci. Tech., Professor, Honorary Worker 
of Sciences of the Russian Federation
(Saint-Petersburg University of State Fire Service of 
EMERCOM of Russia)
A. N. Asaul, Dr. Sci. Ec., Professor, Honorary Builder
of the Russian Federation, Honorary Worker of Sciences 
of the Russian Federation
I. V. Drozdova, Dr. Sci. Ec., Professor
V. A. Koshcheev, Dr. Sci. Ec., Associate Professor
G. F. Tokunova, Dr. Sci. Ec., Professor
N. G. Pletneva, Dr. Sci. Ec., Professor
A. I. Solodkiy, Dr. Sci. Ec., Professor
V. V. Asaul, Dr. Sci. Ec., Professor
E. G. Guzhva, Dr. Sci. Ec., Professor
(SPbGASU)
G. F. Shcherbina, Dr. Sci. Ec., Associate Professor
CEO (AO SSMO "LenSpetsSMU")
L. M. Kaplan, Dr. Sci. Ec., Professor
(St. Petersburg Union of Construction Companies)
А. А. Rudenkо, Dr. Sci. Ec., Professor
(MAL)
R. A. Faltinskiy, Dr. Sci. Ec., Professor
(JSC «Lenenergo»)
The address of the Founder and the Editorial Office:
2nd Krasnoarmeyskaya St. 4, 190005, St. Petersburg, Russia
Ph./ Fax: (812) 316-49-06
E-mail: vestnikspb@mail.ru
The contents and abstracts of articles are presented 
on the site: http://vestnik.spbgasu.ru
The journal is registered by the Federal Service for 
Supervision of Communications, Information Technology 
and Mass Media (Roskomnadzor). The registration 
certificate of the mass media organization is 
ПИ № ФС77-69753, of 05.05.2017.
The journal is included by the Higher Attestation 
Commission (HAC) of the Russian Federation into 
the List of leading reviewed scientific journals and 
editions in which the major scientific results of theses 
on competition for the academic degree of the Doctor 
of Science are to be published.
In case of reprinting, the link to the "Vestnik grazhdanskikh 
inzhenerov – Bulletin of Civil Engineers" is obligatory.
On the cover one can see the monument to Nicholas I, 
the Emperor, in honour of whom the Institute of Civil 
Engineers (nowadays SPbGASU)
was named on December 17, 1892.

TRANSPORT
S. M. Gergenov, A. I. Fedotov, Zh. V. Darkhanov. Process 
of interaction of the elastic tire with the road surface covered 
with de-icing agent based on technical salt ...............................................132
E. V. Golov, E. V. Sorokina, S. S. Evtyukov. Problematic issues of using 
satellite navigation in assessing 
the state of the «road» and «environment» factors in the DCRE system ....... 141
A. V. Puzakov. Research of factors affecting the internal resistance
of automobile storage batteries ....................................................................151
V. Y. Khatkov. Analysis of strategic problems and prospects 
for the development of the gas engine market in the context 
of various scenarios of the «green transition» of the energy sector 
in Russia and abroad .....................................................................................161

ECONOMICS
I. V. Fedoseev, M. N. Yudenko, A. N. Vasiliev. Industry 4.0 
in a series of technological paradigms and industrial revolutions: 
transformation of the construction industry .............................................172

Abstracts ..............................................................................................................180
Submitting materials requirements ..............................................................191
Subscription rules .............................................................................................192


