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Tonosuna C. I. MeToapl 3KCIIOHMPOBAHMA M MY-
3eepuKanyA MCTOPMYECKUX KOHCTPYKIuii // BecTHMk
IpaXKIAHCKUX MH>KeHepoB. 2021. Ne 1 (84). C. 5-13.

Kniouesvie cnosa: ucropmyeckye KOHCTPYKLUN, ApXN-
tektrypa Cankr-IletepOypra, pecTaBpanus.

CoxpaHeHne 11 9KCIIOHMPOBAHNME NCTOPUYECKNX KOH-
CTPYKLMIT ¥ MaTepuajoB MaMATHUKOB KyJIbTYPHOTO Ha-
ClefuA ABIAETCSA B HACTOsALLee BpeMs aKTya/lIbHOI 3aja-
Yeil, TaK KaK 3TU 3/IeMEHTbI OIpPefie/IA0T MOINHHOCTD
COOpPY>KeHNA, WUIIOCTPUPYIOT pa3BUTIE TeXHOIOTUMY, Ha-
YKI U CTPOUTE/ILHOTO MAacTepCTBa. BriaBieHne n mysee-
¢duKanMa MCTOPUYECKMX KOHCTPYKTVBHBIX 9/1eMEHTOB
[OBBINIAIOT MH(GOPMALNOHHYIO 1[eHHOCTh APXUTEKTYp-
HOro o6bekTa. Cpefu MeTofoB My3eeduKaluy UCTOPH-
YeCKMX KOHCTPYKIUI BbIEIAITCA IATh OCHOBHBIX: ITOTI-
HO€ PacKpbITHe KOHCTPYKLMIL, SKCIIO3UIIMIOHHbIE apXeo-
JIoTMYecKye Mypdbl ¥ PACKOIbI, 9KCIO3UIIMOHHbIE 30H-
TaXy, MCIIONb30BaHME ITOJKPOBEIbHBIX U IIOJBATbHBIX
IIPOCTPAHCTB, TpaHC(ep MCTOPUIECKNX KOHCTPYKLUI U
UX 9JIEMEHTOB /I 9KCIIOHMPOBaHUA. B cTaTbe ommchIBa-
I0TCs Hanborlee aKTyaIbHbIE U TIePCIEKTYBHBIE PYEMBI,
BBISIB/IEHHBIE HA OCHOBE aHa/nM3a Hamboree YCIIEIIHBIX
COBpPeMEeHHBIX ITPJeMOB SKCIIOHMPOBaHNA ICTOPUIECKIX
KOHCTPYKLMIA.

Wn.: 7. bubnuorp.: 16 Hass.

Golovina S. G. Methods of displaying and
museumification of historical structures. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 1 (84), pp. 5-13.

Keywords: historical structures, architecture of
St. Petersburg, restoration.

The preservation and displaying of historical
structures and materials of cultural heritage monuments
is at present an urgent task, as these elements determine
the authenticity of the structure, they illustrate the
development of technology, science and construction
skills. Identification and museumification of historical
structural elements increases the informational value
of an architectural object. Among the methods of
museumification of historical structures, there can be
distinguished five chief methods, namely, full disclosure of
structures, exposition archaeological pits and excavations,
exposition soundings, usage of under-roof and basement
spaces, transfer of historical structures and their elements

for display. The article describes the most relevant and
promising techniques identified on the basis of the analysis
of the most successful modern techniques of displaying
historical structures.
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Jlaspos JI. 11., Monomxkosa E. I, Ilepos O. B. HambIB-
Hble 3eM/Ii BaciibeBCKOTo OCTpoBa Ha cTapTe yp6aHu-
sanuu I1I ThicsageneTna // BecTHUK rpakaHCKMX MHKe-
Hepos. 2021. Ne 1 (84). C. 14-26.

Kntouesvie rpagoctpoutenscTBo  CaHKT-
[Terepbypra, ocBoeHme Teppuropuit u aksaropuii, 3CII,
TOpPOJICKOE IJIAHMPOBAHIE U 3eMJIENIONb30BAHNE.

BapuaHTbI 0CBOEHM A U Pa3BUTHA HE3aCTPOEHHBIX TEP-
PUTOPUM AaHATTM3UPYIOTC Ha TPYIMEPe HAMBIBHBIX 3eMeTb
BacubeBckoro ocTposa. VcronbayroTcs faHHbIe 0 QYHK-
LIMOHA/IbHOI HAarpy3Ke, apXUTeKTYPHO-XYJ0KeCTBEHHBIX
0COOEHHOCTAX ¥ IPMHINIIAX MHBeCcTHpoBanus. Iloguep-
KIBA@TCS MCK/TIOUNTENbHAS PO/Ib CBA3HOCTY TPAHCHOPT-
Horo Kapkaca. OTMeuaeTcs GecrpeleleHTHOCTh BapyaH-
Ta IIPOK/IAJIKV CKOPOCTHOI aBTOMOOV/IbHOI MaTriCTpanu
IO TEPPUTOPUM LEHTPa TOPOJA, OCYIIECTBIEHHOIO Ha
BacniabeBCKOM OCTpOBE U 3HAYUTETbHO IOBBICHBIIETO
€ro TPafOCTPOUTENbHBIN MoTeHIMan. OTMevaeTcs, 4To
Ipofia’ka KBapTUP SKOHOM-K/Iacca, KOTopast 6blIa OCHO-
BOJI (MHaHCHMpOBaHMA paboT 1o mwiaHaMm 2017 ropga, He
MOIJIa CTaTh JOCTAaTOYHOI 6a30il /I HaMbIBA 3€MENb U
CO3[JaHUA TPECTABUTEIBHOTO HPUOPEKHOIO MHOTO-
(YHKIIMOHATBHOTO KOMILIEKca. BbIcKaspIBaeTCs MHEHIe,
YTO MOB/IN/IA NHEPIMOHHOCTD CIOXKMBIIeiicss B CaHKT-
[TeTepbypre MPOEKTHO-CTPOUTENBHON CUCTEMBl — Ha
IPOTSDKEHUNM MHOTUX HeCATUICTHII OHA Obl/Ia OPUEHTH -
poOBaHa Ha MaCCOBYIO XXITYIO 3aCTPONKY OOIIMPHBIX Te-
prbepuitHbIX TeppUTOPUIL 1 He ObITa TOTOBA K PasBUTHIO
BBICOKOYpOaHM3MpPOBaHHOI cpenbl. [IpuBomATcsa coo6-
paKeHM O IepCleKTUBaX HaAbHEeNIIero pasBUTHA 3a-
CTPOJIK) Ha HAMbIBHBIX 3eM/IAX BacubeBCKOro OCTpoBa.

Tabm.: 2. Vin.: 4. Bubmuorp.: 18 Ha3s.

cnosa.

Lavrov L. P, Molotkova E. G., Perov E. V. Alluvial lands
of Vasilyevsky Island at the start of the urbanization
of the third millennium. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp. 14-26.

Keywords:  St.  Petersburg urban development,
development of territories and water areas, WHSD
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(Western High Speed Diameter), urban planning and land
use.

The article analyzes some variants of assimilation
of new territories and development of unbuilt sites on
the example of alluvial lands of Vasilyevsky Island.The
data on the functional load, architectural and artistic
features and principles of investment are regarded. The
exclusive role of transport connectivity and framework is
emphasized. The authors are of the opinion that the idea
of laying a high-speed highway through the city center on
Vasilyevsky Island is really a breakthrough significantly
increasing St. Petersburg urban development potential. It
is underlined that the sale of economy-class apartments,
which had been conceived as the main source of financing
the work according to the plans of 2017, has failed to
become a sufficient basis for the cost of land reclamation
and creation of a representative coastal multifunctional
complex. According to the authors, the negative factor in
this aspect was the inertia of the design and construction
system, which has developed in St. Petersburg for
many decades and is focused on the mass residential
development of vast peripheral territories, and does
not envisage the development of a highly urbanized
environment. Considerations about the prospects for
further development of building on the alluvial lands of
Vasilyevsky Island are offered.
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Ilemyxosa H. M., Huxumun IO0. A. Ilomckm Ho-
BOTO XYJO)KeCTBEHHOTo o0pasa B apXuTeKType Ia-
Bunbona «Kpaiitnmii Cesep» Ha Bcepoccuiickoii
XY/I0K€CTBEHHO-TIPOMBIITIEHHOJ BbIicTaBKe 1896 T. B
Hmxnem HoBropope // BeCTHMK rpaXklaHCKUX MH)KeHe-
poB. 2021. Ne 1 (84). C. 27-35.

Kniouesvte cnosa: XymoxkecTBEHHBIIT 00pa3 B apXUTeK-
Type, HmpuHIUIEL (HOPMOOOPA3OBAHNS, HALMOHATBHO-
POMaHTIMYEeCKOe HAIpaBjeHNe B MOJIEPHE, IaBUIbOH
«Kpaitanit Cesep», BrictaBka 1896 . B Hixnem Hosro-
pone, KopoBuH, KekymieB, MaMOHTOB.

[TaBwabon Kpaitrero Cesepa 6pi1 coopysken O6ue-
cTBOM MoOCKOBCKO-ApocimaBcko-ApXaHTeTbCKOM JKemes-
Hoit goporu Bo rnase ¢ C. V. MaMOHTOBBIM U [OJIKEH
ObUI IIpUBJIeYb BHUMaHMe OOIIECTBEHHOCTU K IIPOJOTI-
KeHnio aToil soporu Ha Cesep. IlaBuiboH, HapA#y c
6amneit B. I IllyxoBa, cTaym ogHUM U3 Hauboee KOHIIEII-
TYa/JIbHBIX COOPY>KEHMII 3TOJ BBICTaBKM, ITOKA3aBIIUM
NepCIeKTUBHbIE HalpaBAeHNA Pa3BUTUA apXUTEKTYpbl
M MCKYCCTBA, B KOTOPOM BIIepBbIe IPOABMINCH HOBBIE
npuHIMIE popMoobpazoBanus. Llenb maHHOM cTaThy —
BbIABNIEHNE (POpMOOOpasyoIux (HaKTOpPOB, ITOBINAB-
IIMX Ha CO3JaHMe HOBAaTOPCKOro o6pasa IaBU/IbOHA,
BKJ/IIOYAs UCTOPUIO €TO CO3LAHNA, M aHA/IV3 HOBBIX IIPUH-
1noB GopMoo6Pa3OBAHNS HA OCHOBE IMOL[IOHA/IBHOTO

00pa3HOro NpOYTEHMs UCTOYHMKA BROXHOBeHMs — Ce-
Bepa. DTV NPUHIUILI JIETTIM BIOCIEACTBUN B CUCTEMY
XYIO>)KECTBEHHONM CTUIM3ALINN, OIIPENETNBIIEN 3CTETUKY
MOJIepHa B €0 HAllIOHA/IbHOM BapUaHTe.

Vin.: 6. bubmuorp.: 20 Ha3B.

Petukhova N. M., Nikitin Yu. A. The search for a new
artistic image in the architecture of the Far North
pavilion at the All-Russia Industrial and Art Exhibition
in 1896 in Nizhny Novgorod. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp- 27-35.

Keywords: artistic image in architecture, principles of
morphogenesis in architecture, national-romantic trend
in Art Nouveau, the Far North pavilion, Exhibition in 1896
in Nizhny Novgorod, Korovin, Kekushev, Mamontov.

The Far North Pavilion was built by the Moscow-
Yaroslavl-Arkhangelsk Railway Joint-Stock Company
headed by S. I. Mamontov. The pavilion was supposed to
draw public attention to the necessity of continuing the
construction of the existing road to the North. The Far
North pavilion, along with the Shukhov Tower, was one of
the most conceptual structures of this exhibition, showing
promising directions in the development of architecture
and art, in which new principles of morphogenesis in
architecture were first manifested. The article is aimed at
identifying the morphogenetic factors that influenced the
creation of an innovative image of the pavilion, including
the history of its creation, as well as analyzing the new
principles of architectural morphogenesis based on an
emotional imaginative perception of the North as a source
of inspiration. These principles later formed the system of
artistic stylization, which determined the aesthetics of Art
Nouveau in its national version.
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Beoepruxosa A. A., Onbyn 3. K. Pacdet Hecyeit
CIIOCOGHOCTN BHEIEHTPEHHO CKAaThIX TpPy60oOeToH-
HBIX 9/IEMEHTOB C yYeTOM HeNMHEeIHbIX AMarpaMM Ma-
Tepuanos // BecTHUK TpakTaHCKUX MH>KeHepos. 2021.
Ne 1 (84). C. 36-45.

Kniouesvle cnosa: nedopMalimoHHas MOJeNb, TPy6o-
0eTOH, BHELIEHTPEHHOE CXKaTHe, IPOYHOCTD, AedopMa-
LV, HALIPSDKEHMS, UTePALIVIsL.

[TpuBOANTCS MPAKTUYECKUIT PacyeT BHELEHTPEHHO
oKaroro Tpybo6eToHa Ha OCHOBe HENMMHENHON medop-
MAI[JIOHHOJI MOZENM C y4eTOM HOPMAaTMBHBIX AMarpamm
meopMUPOBAHMS MaTepuanoB. PacueT BBIIOTHEH Ha
IpyMepe OIIBITHOTO 06pasiia 13 CTalbHOI TPYObI, 3aII0TI-
HEHHOTO 6eTOHOM (Tpy606eTOH), C IpYMeHeHeM MeTO-
Za TIOC/IeOBATeIbHOTO IPUOIVKeHNs Ha OCHOBE UTepa-
IIMOHHBIX Tpoueayp. Llenbio npuMeHeHns HeNMNHEHOTO
MeTOofia SB/IAETCS AeOpMALMOHHAS OLEHKA HeCyIeit
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Pechepamei

CIIOCOOHOCTH 37IeMeHTa IMyTeM HaXOXKIEHUSA PacueTHBIX
medopMaluit B KOHTPOITUPYEMbIX TOYKaX HOPMAIbHOTO
CedeHNsI IIPY ero MaKCUMAa/IbHOI KPVMBU3HE I CPAaBHEHIE
[IO/TyYeHHBIX Pe3y/IbTAaTOB C HOPMATVBHBIMIU JOIIyCTHU-
MBIMJM 3HAYeHVSMM. 3ajadell UTePALIOHHBIX BBIYMCIIE-
HMIT sBJIAETCS OIpefieNieHNe BeIMYMHbI MaKCUMaTbHOM
KPUBUSHBI BHEILEHTPEHHO CKAaTroro TpybobeToHa, Ha-
XOJALIEr0oCs IO, AEVICTBMEM IPOLOAbHON CXKVMAIOIEN
cunel. IIpUBOASTCS OCHOBHBIE pacyeTHblEe (HOPMYIIBL.
CpaBHeHUe ¢ pesynbTaTaMM UMCIEHHBIX U aHaIUTHYe-
CKIX PacyeToB MOKa3ajI0 XOPOLIYIO CXOUMOCTb.
Tabm.: 4. Vin.: 8. Bubnmorp.: 17 Hass.

Vedernikova A. A., Opbul Eh. K. Bearing capacity
calculation of eccentrically compressed concrete
filled steel tube columns taking into account non-
linear diagrams of materials. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp. 36-45.

Keywords: deformation model, steel tube confined
concrete, eccentric compression, strength, deformations,
stresses, iteration.

The article provides an example of practical
calculation of eccentrically compressed steel tube
confined concrete using a nonlinear deformation model
taking into account the standard deformation diagrams
of materials. The calculation was performed on the
example of a test specimen made of concrete filled steel
tube (steel tube confined concrete) using the method of
sequential approximation based on iterative procedures.
The nonlinear method is aimed at making deformation
assessment of the element bearing capacity by searching
for the calculated deformation at particular points of the
normal section at its maximum curvature and comparison
with the standard admissible values. The task of iterative
calculations is assessing the value of the maximum
curvature of eccentrically compressed steel tube confined
concrete which is under the action of a longitudinal
compressive force. The basic calculation formulas are
given. Comparison with the results of numerical and
analytical calculations has shown a good convergence.

YK 624.072.2.014.2-415
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Cmuprnos M. O. CoBeplieHCTBOBaHIE OOPaTHOTO
YHCIeHHO-aHAINTIYecKoro Merofa pacdera JICTK nHa
YCTOMYMBOCTD NpM BHEIleHTPEeHHOM Ckatum // Bect-
HIIK TPOXXJAHCKUX MH>KeHepoB. 2021. Ne 1 (84). C. 46-52.

Kntouesvie cn06a: TOHKOCTEHHbIE XOTOTHOTHYTBIE
IpoGWIY, YCTONYMBOCTD, PERYKIMA CeYeHMs, BHELeH-
TPEeHHOe C)KaTue, aBTOMATMU3aL pacyeTa.

B paboTe mpepnoxeH ycoBeplIeHCTBOBAHHBIIT 0OpaT-
HbIJ1 YMCI€HHO-aHAJIMTUYECKUIT METOJ, pacdeTa TOHKO-
CTEHHBIX XOJIOJHOTHYTBIX 3/IEMEHTOB Ha YCTOIYMBOCTD

C y4eTOM IIOTepy MEeCTHOM YCTOMYMBOCTY ¥ POPMBI Ce-
yeHys. IIpecTaBneHHblil TOAXO/, MO3BO/IAET aBTOMATH-
3MPOBATh 1 YCKOPUTD IIPOLIECC AHATUTUYECKOTO PacyeTa,
H03BOMAA OBICTPO TONYy4YaTb Koa(UIMEHTb IOTepn
obmeit ycrorrumsoctu crepxneit JICTK. B pesymbrare
CIIOXKHBIN U TPYJOEMKMII pacyeT CBOJUTCA K MCIONb30-
BaHMUIO €AVHCTBEHHOI (GOPMYIIBI B COYETAHMN C Tab/mId-
HBIMU JaHHBIMIL.
Tabm.: 3. Vin.: 2. Bubmuorp.: 16 Ha3Bs.

Smirnov M. O.Improvement of the inverse numerical-
analytical method for calculating the Light Steel
Thin-Walled Structures for stability under eccentric
compression. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 1 (84), pp. 46-52.

Keywords: thin-walled cold-formed profiles, stability,
section reduction, eccentric compression, automation
of calculation.

The paper proposes an improved reverse numerical-
analytical method for calculating thin-walled cold-
formed rod elements for stability, taking into account the
loss of local stability and the section shape. The presented
approach makes it possible to automate and speed up the
process of analytical calculation, which enables quickly
obtaining the coefficients of loss of overall stability of rods
of the LSTW structures. As a result, a complex and time-
consuming calculation process is reduced to using a single
formula in combination with the tabular data.

YK 624.012.45.04
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Lsemxos C. B. CpaBHUTeNIbHbBII aHANN3 IKCIIEPH-
MEHTAIbHBIX JAHHBIX VMCIOBITAHUII TSDKENOro GeToHa
C pe3ynbTaTaMM MOJETMPOBaHM:A // BecTHUK rpaxpaH-
CKuX nHXeHepoB. 2021. Ne 1 (84). C. 53-59.

Kniouesvie cnosa: sKcriepyMeHTaIbHbIe JaHHBIE, MO-
TeMMpoBaHue, CKaTue C pacTsHKeHMeM, IBYXOCHOe CKa-
THe, TPEXOCHOe CXKaTye, HAIpsDKeHMe CKaTuA, KPaTKo-
BpeMeHHOe OJJHOOCHOE COKaTHe.

[TpuBomATCA pe3ynbTaThl CPaBHEHMS SKCIePUMEH-
TaJIbHBIX JAHHBIX VCIBITAaHUII TSKENIOro GeTOHa ¢ pe-
3y/IbTaTaMM MOJeMpoBaHus. VccnenoBanuch JaHHbIE 110
HPOYHOCTM OeTOHA MpU KPATKOBPEMEHHOM OJHOOCHOM
CKaTuM, OBYXOCHOM CKaTUU, CKATUM C PacTDKeHMEM 1
TPEXOCHOM IIPONOPLMOHAIBHOM CKaTuu. [1da Momenu
IPUHATBI XapaKTePUCTUKH, IIOJTy9CHHDIE U3 Pe3y/IbTaTOB
uCIbITaHuA OeToHa Ipu oceBoM OkaTuu. CoBHafieHue
pe3y/IbTaTOB MOJENNPOBAHNA C NAHHBIMU SKCIEpUMEH-
TOB yJIOBJIETBOPUTETbHOE.

Vin.: 3. Bubmuorp.: 16 Ha3s.

Tsvetkov S. V. Comparative analysis of experimental
data of testing heavy concrete with simulation results.
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Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 53-59.

Keywords: experimental data, modeling, compression
with tension, biaxial compression, triaxial compression,
compressive stress, short-term uniaxial compression.

The article presents the results of comparison of
experimental data of testing heavy concrete with the
simulation results. There were studied data on the strength
of concrete under short-term uniaxial compression,
biaxial compression, compression with tension, and
triaxial proportional compression. The model uses
the characteristics obtained from the results of testing
concrete under axial compression. Comparison of the
results of numerical study and the testing results has
shown a satisfactory convergence.

YIK 624.011
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Yan Kyox Qone. OmpeperneHye Hecymieit CIoco6-
HOCTH COEMHEHMIA «CTalb—/iepeB0» KOHCTPYKIMII 13
LVL npu pacrsskenuu // BeCTHUK IPaskTaHCKMX MHKe-
HepoB. 2021. Ne 1 (84). C. 60-69.

Kniouesvie cnosa: Harenb, MeXaHM3M paspylleHN,
EBpokog 5, MeToiMKa pacyeTa, HareJIbHble COeIVMHEeHN,
CTa/IbHBIE IJIAaCTHHBL, LVL, Hecymmas criocoOHOCTb.

PaccMoTpen pacueT Hecyllell ClIOCOOHOCTI COefyHe-
HUIT TIPY PACTSKEHUM C IIPYIMeHeHMeM LVIMHPUIeCKIX
Harejell B pepMax U pamMax [iepeBsSHHBIX KOHCTPYKIVAX
n3 LVL. [JaHO onmcaHne pacueTHBIX CXeM /L OIpefere-
HUA HeCyIeil CIIOCOOHOCTM COeIMHEHUII C pasIMuHbIM
pacrono>keHneM U pasMepaMy CTaabHBIX IIACTUH B CO-
emyMHeHuN. Vlccmenyercs BIMAHME PACCTAHOBKY CTajlb-
HBIX IIACTUH Ha pacrpefeneHye yCUInil B IIOIepeTHOM
ceyeHyu obpasnoB. Ha ocHOBe pes3ynbraToB aHalIUTH-
YeCKMX M 9KCIIepMMEeHTA/NbHBIX MCCIeNOBaHMII paccMa-
TPMBAETCSI HeCylasl CIOCOOHOCTD Harenet mpu usrube,
a TaK)Ke MEXaHU3M Pa3pPyLIEHN JlepeBIHHBIX KOHCTPYK-
LMl Ha CKanbIBaHMe. [IpoBefieH cpaBHNUTEIbHbIN aHAIN3
3P PEeKTBHOCTI PasHbIX CXeM Hare/IbHBIX COSTMHEHMIT C
TpeMs CTAJIbHBIMY IUIACTVHAMM TIPY PACTKEHN.

Tabm.: 4. VIn.: 6. Bubnmorp.: 14 HasB.

Tran Quoc Phong. Determination of the load-bearing
capacity of «steel-wood» connections of LVL structures
under tension. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 1 (84), pp. 60-69.

Keywords: dowel, failure mechanism, Eurocode 5,
calculation method, dowel joints, steel plates, LVL, load-
bearing capacity.

The article presents the results of calculation of the
load-bearing capacity of connections of LVL structures
under tension using cylindrical dowels in trusses and
frames. The description of calculation schemes for
determining the load-bearing capacity of connections

with different location and sizes of steel plates in
the connection is given. The influence of steel plate
placement on the distribution of forces in the cross-
section of samples is investigated. Based on the results
of analytical and experimental studies, the load-bearing
capacity of dowels during bending is considered, as well
as the mechanism of wooden structures' fracture during
chipping. A comparative analysis of the effectiveness of
different schemes of dowel connections with three steel
plates under tension is carried out.

YIK 69
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Yepnovix A. I, Mamedos II. M., Koponvkos []. M.
IIpornosupoBaHue mapaMeTPOB CTPOUTENbHBIX KOH-
CTPYKIIMIA C MICIIONIb30BAaHMEM YPaBHEHMI perpeccum.
Yacrp 1. [IpornosupoBanue npyu He3aBUCHMOM Jeii-
CTBMM TI€PEMEHHBIX I IIOCTOSHCTBE JIEIICTBYIOIIIX
dakTopos // BecTHUK rpaKIaHCKUX MH>KeHepoB. 2021.
Ne 1 (84). C.70-75.

Kntouesvie cnosa: ypaBHEHNA Perpeccui, CTPOUTENb-
Hble KOHCTPYKIMH, YCIOBUSA SKCIUTyaTalny, Koahduim-
eHTBI perpeccut, K0aGUIMEHT TeTepMIHAIUIL.

[TpepcTaBneHn MeTOf, IIPOTHO3MPOBAHMA Iapame-
TPOB CTPOUTENbHBIX KOHCTPYKLMI C MCIIONb30BaHMEM
ypaBHeHUIT perpeccyui. VICIonb3oBaHbl Hanbosee 4acTo
IpMMeHseMble YPAaBHEHNA PErpeccuu: TMHEIHOM, Mo1-
HOMMAbHOM, CTEIIEHHOM, II0Ka3aTeIbHOM, 9KCIIOHEHI -
aJIBHOIL, JTorapy(MIdecKoli, IoIyIorapudpMmuaeckoit, r-
nep6oymdeckoii u moructudeckoit. [TpemioxeHo npume-
HATDb OTHO(DAKTOPHbIE YpaBHEHMUS PETPECcCHN, B KOTOPBIX
IepeMeHHasg — BpeMs, a 3aBUCUMas Be/IMuMHa — Tapa-
METP CTPOUTENbHON KOHCTPYKLMM, U3MEHEHNA KOTOPO-
TO MICCTIENIOBATE/II0 HeOOXOMMO OIpefenuTb. B fanpHeli-
I1eM OCHOBHDBIE YPaBHEHM IIPENCTABIAIOTCA KaK MHOTO-
(baxTopHBIE IIyTeM 3aMeHbl K09 UIMEHTOB OCHOBHOTO
YPaBHEHMA Ha ypaBHEHUA PErpeccuit, KOTOpbIe MOayda-
I0TCA TIOCJIE TOTO, KaK B pe3y/IbTaTe psAJja UCTIBITaHUI TP
Pas3MMYHBIX 3HAYEHUAX BBHIOPAHHBIX BXOJHBIX Iapame-
TpoB (YC/I0BMA BHEIIHEN cpefibl, MaTepual KOHCTPYKLUN
U T. [I.) BbIBEJIeHbl YPaBHEHUA PErpeccuu I KaK[Ooro
TaKOTO COCTOAHMA, B PE3y/IbTaTe Yero UMEETCA PAJ, 3Ha-
YEeHUJI MapaMeTPOB OCHOBHBIX YPaBHEHMIl perpeccuii.
3areM IPOBOAMTCSA ITOBTOPHBIN PerpecCUOHHBIN aHAIN3
U CTPOUTCS YPaBHEHNME perpeccun iist K09 UIueHToB
OCHOBHOTO YpaBHEHUS PETPECCUM, KOTOPOE 3aBUCUT OT
BEJIMYVHBI 33/IaHHBIX ITapaMeTpoB. Takue ypaBHeHM Ha-
3BaHbl BTOpMYHbIMU. IIpuBefeHbl npuMepsl A YCIoB-
HOJl JIMHENHON perpeccuy, Ife IpOLEMOHCTPUPOBAHO,
KaK IPOM3BOAUTCS 3aMeHa K03 UINEHTOB OCHOBHO-
TO YpaBHEHMS perpeccuy ¥ K KaKOMy OKOHYaTeIbHOMY
BUJIY IIPUXOIUT ypaBHeHNe MOC/Ie 3aMeHbI K09 duIieH-
TOB Ha BTOpPMYHbIe ypaBHeHM:. [IpeficTaBneHHbIl METOR,
MO3BOJIAET IPY BBIPAKEHUM M3 OCHOBHOTO yPaBHEHMUA
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IapaMeTpa BpeMeHU IIPOTHO3MPOBATH OCTATOYHBIN pe-
CYPC, 3Hast GOIbLIOE YMCIIO NTAPAMETPOB CTPOUTENBHBIX
KOHCTPYKIUIL.

Vin.: 2. Bubnuorp.: 18 nass.

Chernykh  A. G., Mamedov  Sh. M.,
Korolkov D. I. Forecasting the parameters of building
structures using regression equations. Part 1.
Forecasting with independent action of variables and
constancy of operating factors. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp. 70-75.

Keywords: regression equations, building structures,
operational ~ conditions,  regression  coeflicients,
determination coefficient.

The article presents a method for forecasting the
parameters of building structures using regression
equations. The most commonly used regression equations
were used, namely, linear, polynomial, power, exponential,
exponential, logarithmic, semi-logarithmic, hyperbolic
and logistic ones. The authors propose to use one-factor
regression equations in which the variable value is time,
and the dependent value is the parameter of the building
structure, the changes of which the researcher needs
to determine. Thereafter, the authors present the basic
equations as multi-factorial ones. This is achieved by means
of replacing the coefficients of the main equation with
regression equations which are obtained after carrying out
a series of tests with variable values of the selected input
parameters (such as environmental conditions, material
of construction, etc.). Regression equations are derived
for each state, and, as a result, a number of parameter
values for the basic regression equations are available.
Then, a repeated regression analysis is carried out and
a regression equation is set up for the coefficients of the
main regression equation, which depends on the value
of the specified parameters. Such equations are called
secondary equations. Examples are given for conditional
linear regression, where it is demonstrated how the
coeflicients of the main regression equation are replaced
and what final form the equation achieves after replacing
the coefficients with secondary equations. The presented
method allows, in the case of expression from the basic
equation of the time parameter, to forecast the residual
resource, with a large number of parameters of building
structures determined.

VIK 624.131

DOI 10.23968/1999-5571-2021-18-1-76-82

Bensiesa E. A., [Husaxonos M. II. IIpo6GrmemMbl mpoek-
THUPOBAHNUA U CTPOUTENHCTBA HOBBIX 3aHMIT BOMU3N
OKpY>Kaloleil MCTOpUYecKoil 3acTpoiiku // BecTHmx
IPaXJaHCKUX MHXXeHepoB. 2021. Ne 1 (84). C. 76-82.

Kniouesvle cnosa: [ONOMHUTENbHBIE AedOpMaIni,
BIM-MopennpoBanme, TIeOTeXHUYECKNIT MOHMTOPMHI,
3D-ckannpoBanne, Plaxis.

Jlan 0630p mpo6reM, BOSHMKAIOIVX IPU BO3Belle-
HVJM HOBBIX 3[JaHMII BONMU3U OKpYXKAIOLIeNl MCTOpude-
ckoit 3actpoiiku. [IpogeMoHCcTpUpOBaHa HEOOXONUMOCTD
HOBOTO IIOAXOfla K OTPaHMYEHMUIO Ipefie/IbHOM OCafiKu
CYLIECTBYIOIEN 3aCTPOVKY, PEITAMEHTUPYEMOI CTPOU-
TebHbIMM HOpMamy. Ompesie/ieHbl HOBblE HAIIPaB/IeHIA
Pa3BUTHA T€OTEXHMYECKOTO MOHUTOPYHTA.

Vin.: 8. bubmuorp.: 14 Ha3s.

Belyaeva E. A., Diakonov I. P. Problems of design
and construction of new buildings near an adjacent
historical development area. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp. 76-82.

Keywords: additional deformations, BIM modeling,
geotechnical monitoring, 3D-scanning, Plaxis computer
program.

The article presents an overview of the problems
encountered at the construction of new buildings
near an adjacent historical development area. There is
substantiated a need for a new approach to restricting the
limiting value of additional settlement of historical built-
up area which is regulated by building specifications. New
directions for the development of geotechnical monitoring
have been identified.

VK 620.92

DOI 10.23968/1999-5571-2021-18-1-83-89

Kasaxos 0. H., Tumowyx O. A., 3asanvuwk A. A.
YcoBepmeHCTBOBaHIE TEXHOMOTMMI MOHTa)Ka TeIIO-
BBIX HACOCOB JIs1 000rpeBa 3[[aHNIT METOKOM BeepHOTO
YCTPOJCTBA Te0TepMaNTbHBIX 30HA0B // BeCTHMK rpax-
IDaHCKMX MHXXeHepoB. 2021. Ne 1 (84). C. 83-89.

Kniouesvte cnosa: HacoChl, MOHTaX, 30H/bI, OypeHIe.

YcoBepIiieHCTBOBaHA CYLIECTBYIOMIAsA TEXHOMOTVA
MOHTaKa TEIIOBBIX HacoCoB. [IpemoskeHa HOBast TeXHO-
JIOTMsI MOHTa)Ka TeoTepMa/IbHbIX 30H/IOB ITyTeM HaKJIOH-
HOTO KJIACTEPHOTO OYpeHMs ¢ IpUMeHeHVeM OypIIbHOM
ycranoBkn YHB-3. [lokasaHo, 4TO IpeMMyliecTBa U
HOBI3HA JAHHOJ TEXHOIOIMM 3aKII0YAIOTCA B CIIEAYIO-
I[eM: Majble TabapUThl YCTAHOBKY; OypeHMe IIpOBO-
IOUTCA U3 OJHOTO MeCTa Ha MajoM Y4acTKe AMaMeTpoM
Bcero 1,5 MeTpa; /I MPOU3BOACTBA PAbOT HEOOXOAMMO
2-3 Jesl0BeKa; JAHHBIN CIOCOO YCTPOIICTBA CKBOKUH Ha
40-43 % pmerreByie BepPTUKAIbHBIX CKBOKIMH. CTOMMOCTD
KJIaCTepHOro OypeHus mpu momouy ycraHosku YHDB-3
IUIA MHAMBUJYa/IbHOTO >KIJIOTO JJoMa HIbKe Ha 35-43 %,
YeM CTOMMOCTb OYpeHNs] BEPTHMKa/IbHBIX CKBOKUH IS
TOTO K€ JoMa.

Ta6.: 2. Vin.: 4. Bubnuorp.: 13 Hass.
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Kazakov Yu. N., Timoschuk O. A., Zavalnuk A. A.
Improvement of the installation technology of heat
pumps for heating buildings by the method of fan-
type arrangement of geothermal probes. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 1 (84), pp. 83-89.

Keywords: pumps, installation, probes, drilling.

The article presents the results of improving the
currently used technology for installing heat pumps.
A new technology for geothermal probes' installation
by inclined cluster drilling using the UNB-3 drilling rig
is proposed. The authors prove that the advantages and
novelty of this technology are as follows: small installation
dimensions; drilling is carried out from one place on a
small site with a diameter of only 1.5 m; only 2-3 workers
are needed to complete the task; arranging wells by this
method is 40-43% cheaper than arranging vertical wells.
The cost of cluster drilling using the UNB-3 drilling rig for
an individual residential building is 35-43% lower than
the cost of drilling vertical wells for the same building.

YK 691:620.197

DOI10.23968/1999-5571-2021-18-1-90-96

Tununun 0. WM., Baxmunosa Y. O., XopoueHo-
kas E. B., Tununun B. KO. Bpi6op TexHomormu omepa-
TUBHOTO CTPOMTENIbCTBA 00BHEKTOB MHPPACTPYKTYPBI
C Y4eTOM JONTOBEYHOCTH 3[aHuii // BecTHUK rpaxaH-
CKUX MHXeHepoB. 2021. Ne 1 (84). C. 90-96.

Kntouesvie cnosa: mUpeKTUBHbIE CPOKM, KaIWUTalb-
HOCTb 3JJaHMil, IIPOTHO3MPYEMBIII IIepPUOL BOCTpeOOBaH-
HOCTM, OOBEMHBIIT O/IOK, CTanbHOI COOpPHBIN KapKac
3[AHNA, COHABIY-TIAHE/IN, TOHKOCTeHHbIE CTaIbHbIe KOH-
CTPYKLVM, KOMIUIEKCHAsA MeXaHV3alVsd, TeXHOJIOTIYe-
CKJie IIPeVMYIIeCTBa, SHepreTudeckas 93¢ HeKTMBHOCTD.

B ycnoBuAX AMHAMMYHOTO Pa3BUTHUA MHHOBALMI
(dakTop BpeMeHU Ha peanrs3ali0 HOBBIX TEXHOJIOTHI
mpuobpeTraeT JOMUHMPYIOMINIT XapaKTep, B CBA3N C YeM
TpebyeTcs olepaTUBHOE CO3aHMe NHPPACTPYKTYPHL 13
OBICTPOBO3BOAMMBIX CTPOUTENBHBIX KOHCTPYKImit. Cio-
JKVBIIMIICS TTOAXOJ, Ha3HaYeHMA KAIIMTATbHOCTY 3aHNUI
IIpM NIPOEKTUPOBAHMU He COOTBETCTBYET COBPEMEHHOI
IMHAMUKe KOHKYPEHTHOI OOpbOBI U 3aTATMBAET CPOKU
BOIUIOLIEHMA B >KM3Hb MHHOBaLMI. BricTpoTa peanusa-
LMY VHBECTUIVIOHHO-CTPOUTENbHBIX IIPOEKTOB 33 CYeT
COKpAIL[eH!A CPOKOB CTPOMUTEIbCTBA 3LAHUIL JaeT Cylle-
CTBEHHOE 9KOHOMIYECKOE IIPEeUMYIeCTBO, II09TOMY IIpK
IPOEKTUPOBAHUY C/IefyeT IIPOTHO3MPOBATb IIPefIosia-
raeMblil epuoy, BOCTPeOOBAaHHOCTU CO3/jaBaeMOro 00b-
eKTa 9KOHOMITYECKOTO VIV CMJIOBOT'O Ha3HAYEHNA I IIPH-
MEHATb CTPOUTEIbHbIE CUCTEMBl COOTBETCTBYIOIIEN Ka-
nuranpHoCTH. Kak mpaBuio, npu cospanuu obbvexTa de-
Aepa/JbHON 3HAYMMOCTH PeIaloTCA IPajjoCTPONTENbHbIE
3ajiadyt 0OyCTPOIICTBA TEPPUTOPUIT B KOPOTKME CPOKIL
OpHMM M3 IyTell YCKOPEeHVS CTPONUTENbCTBA ABJIACTCA

IpJMeHeHNe ObICTPOBO3BOAMMBIX COOPHO-Pa3OOPHBIX
CTpOUTENbHBIX crcTeM. [IpoBefieH aHanmu3 3apyHexXxHOTo
OIIBITA U NIPEATIOXKEHBI HOBbIE CTPOUTE/IbHbIE CUCTEMBI I
YCOBEpIIEHCTBOBAHHBIE TEXHOIOTMY BO3BefeHMs: cOHop-
HBIX 3[JAHUII U3 JIETKMX CTPOUTETbHBIX KOHCTPYKIIVIL.
Y4uuteiBas BIusAHMe GaKkTOpa BpeMeH! Ha BBIOOp KaIu-
TaILHOCTI 3[aHMIL, 06OCHOBAHA aKTYalbHOCTb BHELpe-
HIsI B IPAKTUKY CTPOUTENIbCTBA KAaPKACOB M3 JIETKUX
CTQ/IbHBIX TOHKOCTEHHBIX KOHCTPYKIIVIT, OTPAXKAAIOIINX
KOHCTPYKLWIT M3 COHABNY-IIaHeNeil, 06 beMHO-0/I0UHBIX
U TpaHCHOPMUPYEMBIX 3TaHUIL.
Tabm.: 1. Vin.: 1. Bubmuorp.: 16 Hass.

Tilinin Yu. L, Bakhtinova Ch. O., Khoroshenkaja E. V.,
Tilinin V. Yu. Selection of technology for the high-
speed construction of infrastructure facilities, taking
into account the durability ofbuildings. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 1 (84), pp. 90-96.

Keywords:  deadlines, durability
projected period of being in demand, volumetric block,
steel prefabricated building frame, sandwich panels,
thin-walled steel structures, complex mechanization,
technological advantages, energy efficiency.

In the context of the dynamic development of
innovations, the time factor for the implementation of
new technologies obtains a dominant character, herewith,
a rapid creation of infrastructure from prefabricated
building structures is required. The current approach of
assigning the durability of buildings in the design does
not correspond to the current dynamics of competition
and delays the implementation of innovations. The speed
of investment and construction projects' implementation
by reducing the construction time gives a significant
economic advantage. Therefore, when designing, it is
necessary to predict the expected period of demand for the
created object for economic or power purpose and apply
construction systems providing the appropriate durability.
As a rule, when creating an object of federal significance,
urban planning tasks of developing territories are solved in
a short time. One of the ways of speeding up construction
process is the use of prefabricated demountable building
systems. After having analyzed foreign experience, the
authors propose new building systems and improved
technologies for erection of prefabricated buildings from
lightweight building structures. Taking into account
the impact of the time factor on selecting the durability
of buildings, the authors substantiate the relevance of
introducing into the practice of building frames from
light steel thin-walled structures, enclosing structures
from sandwich panels, volume-block and transformable
buildings.

of buildings,
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YK 693.955

DOI 10.23968/1999-5571-2021-18-1-97-102

FOouna A. ., Benosepos I1. I BUnbI y3710BBIX COeT-
HEHUIT B COBPEMEHHOM NAaHETbHOM CTPOUTENbCTBE, UX
NpenMylecTBa M HeROCTATKM // BeCTHUK Ipa>kjaHCKMUX
uHKeHepoB. 2021. Ne 1 (84). C. 97-102.

Kntouesvie cno6a: 1maHeNnbHOE CTPOUTENBCTBO, Y3JIO0-
Bble COeNVHEHM, CTEHOBbIE ITaHeNM, IPOYHOCTD COeA-
HEeHMS.

PaccmaTpuBaroTcs CylecTByIONe TEXHOIOTUMY MOH-
Ta)ka MaHE/IbHBIX 3[JaHMIl, Y3/I0Bble COEIMHEHMs CTEHO-
BBIX IIaHEJIeN M IVIUT ITePEKPBITIS, a TAKXKe HOBbIe paspa-
6oTku. IIpenioxeHHbIe pelleHNs Y3/IOBBIX COeNUHEHNI
KapKaCHO-IaHeTbHbIX U 6@CKapKaCHBIX 3JaHMII TTI03BOJIAT
YIIPOCTUTb NIPOIECC BO3BENEHNUs 3[jaHMA U COKPATUTh
TPY0EMKOCTD PaboT U IIPOJZO/DKUTENBHOCTD CTPOUTEID-
CTBa.

Tab6m.: 1. Vin.: 5. Bubnuorp.: 8 Ha3B.

Yudina A. E, Belozerov P. G. Types of joint connections
in modern panel construction, the advantages and
disadvantages. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 1 (84), pp. 97-102.

Keywords: panel construction, joint connections, wall
panels, joint strength.

The article discusses existing technologies for the
installation of panel buildings and joint connections of
wall panels and floor slabs, as well as new developments.
The proposed solutions for joint connections of frame-
panel and wall-bearing buildings enable making the
process of buildings" installation easier, so that the work
process is not so labor consuming and the work duration
not so lengthy.

YK 666.71

DOI 10.23968/1999-5571-2021-18-1-103-108

Wnuux B. B., Lapenxo A. A. KanunnapHblit mogcoc
CTEHOBOTO KePaMIYeCKOT0 MaTepuana B 3aBUCHMOCTH
OT MOPOBOIT CTPYKTYpbI Kupnnya // BecTHUK rpak/jaH-
CKMX MHXXeHepoB. 2021. Ne 1 (84). C. 103-108.

Kniouesvte cnosa: Kupmnmd-ceipett, Iactudeckoe ¢pop-
MOBaHILe, CyX0e IIpeccoBaHye, IOpoMeTpusd, 00beM OT-
KPBITBIX TTOP, 3P PEKTNBHBIE PAINYCHI TIOP, BBICONbI, Ka-
NVJULAPHBII TTOJCOC, MUKPOKPEMHEe3EeM.

MeTtomoM PTYTHOI IOPOMETPUM M3ydeHa IOpoBas
CTPYKTypa KepaMm4ecKux o6pasiioB, 0THOPMOBAHHBIX B
3aBOJCKMX YC/IOBUAX, IIONTYYeHHBIX CIIOCOOOM IITacTUde-
ckoro ()OpMOBAaHMUSA U IONTYCYXOTO IMPECCOBAHMs, a TaK-
e 00pasIoB KUPINYa, OTOOPAHHOTO M3 COOPY>KEHMUIT,
noctpoenHblx B XIX Beke. IlokaszaHo, 4TO MaTepuaibl,
uMelolye 60bIINI 06'beM OTKPBITBIX KPYIIHBIX 10D, 00-
MaflaloT MOBBLINIEHHOI MOPO30CTOMKOCTDIO. YCTaHOBJIEHA
3aBUCHMMOCTD KaIlVJIIIPHOTO MIOICOCA KepaMIYeCKIX Ma-
TeprasoB OT pa3Mepa MX IOP C yI4eTOM IIPOHNKHOBEHNSA

B KVMPIIMYHYIO KJIAJKy PacTBOPOB CONeil — HUTPATOB,
cynbdaToB, XMOpUAOB 1 KapOoHaToB. VsyueHa addex-
TUBHOCTb U 11e7IeCO00Pa3HOCTD BBEIEHNS MUKPOKPEMHe-
3eMa (Tpellena) B [JIMHOMACCY C TOYKI 3peHUs BIUAHNA
Ha IIOPOBYI0 CTPYKTYPY ¥ IIPOYHOCTb KEPaMIIECKOTO
MaTepuasa. PesymbraThl MCCIE[OBAaHMII CIOCOOCTBYIOT
paspaboTke 3¢ deKTUBHBIX METOLOB, CBA3aHHBIX C IIPO-
bumakTIKoit 06pa3oBaHMs COMEBBIX HAJIETOB (BBICOIOB),
HapyIIAIX CTETUKY (acaoB KUPIMYHBIX 3FaHNUI, 1
CII0CO60B 110 BOCCTAHOB/ICHUIO KMPIMYHBIX KOHCTPYK-
LU, PaspyIIEHHBIX B PE3y/IbTaTe 3PO3UM, CONEBON KOP-
po3uin 1 6MOKECTPYKIUIL.
Ta6m.: 2. bubnuorp.: 12 Ha3B.

Inchik V. V., Tsarenko A. A. Capillary suction of the
wall ceramic material depending on the brick pore
structure. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2021, no. 1 (84), pp. 103-108.

Keywords: raw brick, plastic molding, dry pressing,
porometry, open pore volume, effective pore radii, salt
efflorescence, capillary suction, microsilica.

The article presents the results of the study by the
method of mercury porosimetry of pore structure of
ceramic samples formed in the factory, obtained by plastic
molding and semi-dry pressing, as well as samples of
bricks selected from structures built in the XIX century.
It is shown that materials with a larger volume of open
large pores have increased frost resistance. There has been
established dependence of the capillary suction of ceramic
materials on the size of the pores, taking into account the
penetration of salt solutions (nitrates, sulfates, chlorides
and carbonates) into the brickwork. There has been
studied the efficiency and expediency of the introduction
of microsilica (terra silicea) into the clay mass from the
point of view of the possible effect on the pore structure
and strength of the ceramic material. The results of the
research will certainly contribute to the development of
effective methods related to the preventing the formation
of salt deposits (salt efflorescence) violating the aesthetics
of the brick building facades, and will allow developing the
methods for the restoration of brick structures destroyed
as a result of erosion, salt corrosion and biodegradation.

YIK 661.728

DOI 10.23968/1999-5571-2021-18-1-109-116

Mameeesa /1. IO., Moxposa M. B., Xupxacosa B. J1.,
Bbapaney, V. B. ViccnemoBaHue METOROM ONTHYECKON
MUKPOCKOIIMI BBICOKOTO paspelieHNsI CTPYKTYpPBI
M MOPQOIOTUM HAHOLEIIIONO03bI — MUKPOZOOGABKM
CTPONMTENbHBIX KOMIO3WUTOB // BeCTHMK Tpa)KIaHCKMX
uHxeHepos. 2021. Ne 1 (84). C. 109-116.

Kntouesvie cnosa: HaHOLE/IION03a, BOTIOKHA, arpera-
L1, ONTUYECKasl MUKPOCKOIMSI BBICOKOTO pasperieHms,
Mopdororus, CTpyKTypa.
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MeTofOM ONTHYECKO} MMKPOCKONUM BBICOKOTO
paspellleHUs] IPOBEJEHO NCCIeOBaHNe CTPYKTYPhI U
Mopdoornu 06pasia HaHOLE/IIIONO3bI, MCIOIb3yeMOIl
B KaueCTBe MMKPOJOOABKY JyIsi MOBBILIEHVS (PU3UKO-
MEXaHMYECKNX XaPaKTEPUCTUK MUHEPATIbHBIX CTPOU-
TE/IbHBIX BDKYIIVUX 1 KOMIO3UTOB. VccmenoBanms mpo-
BeJleHbl B TPEX ONTUYIECKUX PeKUMax: (Ja30BOr0O KOHTpA-
CTa, CBET/IOTO IOJISI U CKPeLeHHbIX HyKorteit. Ompernerte-
HBI Pa3MepBI 97IEMEHTOB IIEPBIYHOI CTPYKTYPbI I XapakK-
Tep arperaluy 1IeJ/UTII03HBIX MUKPOBOIOKOH. B 06pasiie
TAaK)Ke YCTAaHOBJIEHO Ha/lN4Ve MUKPOIPUMeCeil MHOPOJ-
HOVI XMMIYECKOM IPUPOJBL.

Ta6m.: 1. Vin.: 6. bubnuorp.: 18 Ha3B.

Matveeva L. Yu., Mokrova M. V., Khirkhasova V. L,
Baranets 1. V. High-resolution optical microscopy study
of the structure and morphology of nanocellulose used
as microadditive to construction composites. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 1 (84), pp. 109-116.

Keywords: nanocellulose, fibers, aggregation, high-
resolution optical microscopy, morphology, structure.

The article presents the study results of the structure
and morphology of nanocellulose used as a microadditive
to improve the physical and mechanical characteristics
of mineral building binders and composites, with the
investigation of a material sample having been performed
by high-resolution optical microscopy. The investigations
were performed in three optical modes, namely, phase
contrast, light field, and crossed nicols. The dimensions
of the primary structure elements and the aggregation
nature of cellulose microfibers have been determined. The
sample was also found to contain micro-impurities of a
foreign chemical nature.

YIK 691.72

DOI10.23968/1999-5571-2021-18-1-117-120

Cokon 0. B. VccmemoBaHme CBOWICTB KHUpHIuda
B COCTaBe HAPY>KHBIX CT€H 3[IaHMII JICTOPUIECKOI 3a-
crpoiiku CaHkr-IlerepOypra // BecTHUK Tpa)XJaHCKUX
nmKxeHepos. 2021. Ne 1 (84). C. 117-120.

Kniouesvie cnosa: sneproaphexTMBHOCTD, 9HEprocHe-
peXeHUe, yTelneHue dacanos, KUPIIYHbIE (acabl, co-
KpallleH}e TENIONO0TepPb.

KupnndHas npoMBIIITIEHHOCTb Hayasla aKTUBHO Pas-
BUBaThcA B cepenuue XIX cromermsdA, 4TO COBHAMO CO
CTPOUTENIBCTBOM OOJIBLIMHCTBA 3[AHMII LIEHTPa TOPOfa.
[TosTOoMy Kupnud sABNAETCA HOMYIAPHBIM CTPOUTEND-
HBIM MaTepMajioM, HaLIe[IINM IIMPOKOe NpUMEHEHNe B
3acTpoiike mcropudeckoro nenrpa Canxr-IlerepOypra.
PesynbraTel HATypHBIX UCTIBITAHUIT KMPIINYENi, B3ATHIX U3
HapY>KHOJ CTEHBI MICTOPUYECKOTO 3[JaHM, TOKa3alH, 4TO
OHM COXPAHMIN CBOM CTPOUTENbHBIE cBOJICTBA. Ho ofHO-
C/IOVIHbIE KMPIWYHbBIE CTEHBI HE YJOBIETBOPAIOT HOBBIM

TpeOOBaHMAM II0 SHEProcOepeXeHnIo, B CBA3YU C ITUM
paccMaTpPMBAIOTCA BAPMAHTBI PACIIONOXEHNA YTEIINTe-
71 B KOHCTPYKLIMU HAPYXXHBIX CTEH U CIIOCOOBI MOBBI-
IeHNsA 3HeproaP@eKTUBHOCTU 3JaHMII MICTOPUYECKON
3aCTPOVIKIL.

Tabm.: 1. Vin.: 2. Bubmuorp.: 15 Ha3s.

Sokol Yu. V. Investigation of the properties of brick
as part of the outer walls of historical buildings in Saint
Petersburg. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2021, no. 1 (84), pp. 117-120.

Keywords: energy efliciency, energy saving, facade
insulation, brick facade, reduction of heat losses.

The brick industry began to develop rapidly in the
middle of the XIX century, which coincided with the
construction of most of the buildings in the city center.
Therefore, brick is a popular building material that
has found wide application in the development of the
historical center of Saint Petersburg. The results of full-
scale tests of bricks taken from the outer wall of a historic
building show that the bricks have retained their building
properties. But single-layer brick walls do not meet the
new requirements for energy saving, and, in this regard,
options for using an insulant material in the structure
of outer walls are offered, and ways of increasing the
energy efficiency of historical development buildings are
considered.

YK 697.932.5

DOI10.23968/1999-5571-2021-18-1-121-126

Haurox T. A., I8030ko6 A. H., Kpvuuxun H. M. Yuc-
JIeHHOe NCCIefoBaHNe TelIoMaccoobMeHa BO3IyXa
¥ SKMJKOJ IVIEHK! Ha MOBEPXHOCTU COTOBOTO YBIAXK-
HuUTenA // BecTHMK TpakTaHCKUMX WMHXeHepos. 2021.
Ne 1(84). C. 121-126.

Kniouesvle  cnosa: — TemnomMaccooOMeH,  COTOBBI
YBIQXHNUTENb BO3/IyXa, OpolllaeMas HacafiKa, YMC/IeHHBI
9KCIIEPMMEHT, XXIJKas IUICHKA.

ITpencraBiieHbl pe3y/IbTaThl YMC/ICHHBIX 9KCIIEPUMEH-
TOB IIPOIeCcCa B3aMMOJENCTBMA BO3JyXa U CTeKalolel
BOJIAHOJ IVIEHKYM Ha IOBEPXHOCTU COTOBOTO YBJIaXKHMU-
Te/lsl BO3IyXa mpu apmabaTndeckoil ob6paboTke BO3Ly-
Xa. DKCIIePUMEHTHI BBIIIOJTHEHbI /I OpOIIaeMbIX Haca-
IOK pas/IMyYHO} DIYOMHBI C NpVMMEHEHUEeM MPOrpaMMBI
StarCCM+. PesynbraThl MOTYT OBITH IIPYIMEHEHBI J/Is CO-
BepIIEHCTBOBAH METOJIOB pacyera TeI/IoMacCcooOMeH-
HBIX IIPOIIECCOB ¥ MOBBIMIEHNMsT 9HEPTO3(PEeKTNBHOCTI
aIIapaToB C OPOLIAEMOI HACAKOIL.

Wn.: 4. bubnuorp.: 13 Hass.

Datciuk T. A., Gvozdkov A. N., Kryshkin N. M.
Numerical study of heat and mass transfer of the air and
the liquid film on the surface of a cellular humidifier.
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Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 121-126.

Keywords: heat and mass transfer, cellular humidifier,
irrigated packing, numerical experiment, liquid film.

The article presents numerical experiments results of
the interaction process of the air and the flowing water
film on the surface of a cellular humidifier during adiabatic
air treatment. Experiments were carried out for irrigated
packings of various depths using the StarCCM + program.
The results obtained can be applied for improving the
methods for calculating heat and mass transfer processes
and increasing the energy efficiency of units with irrigated
packings.

YIK 502.1

DOI 10.23968/1999-5571-2021-18-1-127-132

Bopobves C. A., Abwizos . T., Pasymos II. A. Vc-
ClIe0BaHNe SKONOTMIECKOil 6e30MaCHOCTH CIellaBTo-
TpaHcnopra ¢ gusenbHbpiM [IBC // BectHux rpaxsjan-
CKUX MHXeHepoB. 2021. Ne 1 (84). C. 127-132.

Kntouesvie cnosa: crenaBTOTpaHCIIOPT, BOJOPO, I1-
3€/IbHBIIl IBUraTe/lb BHYTPEHHETO CTOPaHNsA, MaTeMaTu-
YyecKas MOJieflb, IpMMeHeHe BOTOPOJa.

PaccmoTpeHa BO3MOXKHOCTD IIPUMEHEHM S BOOPOfia B
Ka4ecTBe IIPMCafIki K OCHOBHOMY BUJY TOIUIVBA Ha CIIell-
aBTOTPAHCIIOPTe C AM3EIbHBIM JIBUTaTe/lleM BHYTpPEH-
Hero cropanus (IBC) /st MOBBILIEHNST 9KOTOIMIECKO
OesomacHocTn. PagpaboraHa MaremMaTmdecKas MOZE/b
OIMCAHNA TPOIECCOB COBMeIeHHBIX NUKIoB [IBC, pa-
60TalolIero Ha {U3e/IbHOM TOIUIVBE I IIPUMECSIX BOLOPO-
na. IIpuBefieHbl TeopeTMyeckme METOAbI MCCIEOBAHMA
TeXHM4YecKux napameTos JJBC mpu ucrnonbsoBanum npu-
Meceit Bogopopa. Ha ocHOBaHMM TeopeTnIecKnX 3aBUCH -
MOCTeJ! ¥ JaHHBIX MOXKET OBITh y/Ty4llleHa 9KOTTOrndecKas
0€30MacHOCTb CIIEL[ABTOTPAHCIIOPTa Ha TEPPUTOPUK
Cankr-Ilerep6bypra.

Vin.: 2. Bubnuorp.: 26 Ha3ss.

S. A. Vorobyov, I. T. Abyzov, P. A. Razumov Research
of the environmental safety of special purpose vehicles
with a diesel-powered internal combustion engine.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 127-132.

Keywords: special purpose vehicles, hydrogen, diesel-
powered internal combustion engine, mathematical
model, hydrogen application.

The paper considers the possibility of using hydrogen
as an additive to the main type of fuel in special purpose
vehicles with a diesel-powered internal combustion engine
(ICE) in order to improve environmental safety. There has
been developed a mathematical model for describing the
processes of combined cycles of the internal combustion
engine operating on diesel fuel and hydrogen additives.
Theoretical methods for investigating the technical

parameters of internal combustion engines at using
hydrogen additives are presented. Based on theoretical
relationships and data, the environmental safety of special
purpose vehicles on the territory of St. Petersburg can be
improved.

YK 656.1

DOI 10.23968/1999-5571-2021-18-1-133-139

Ho6pomupos B. H., Boiimxo A. M. Bnusanue tmma
aMOPTH3aTOPOB Ha YCTOIYMBOCTh ABTOCAHUTAPHOIT Ma-
LIMHBI K KpeHaM ee MOfpecCOpPeHHoIT Macchl // BectHuk
IpaKIAHCKMX NHKeHepoB. 2021. Ne 1 (84). C. 133-139.

Kniouesvie cnosa: aBTOCaHMTapHas MAIlVHA, YCTO-
YUBOCTD, IOJPECCOPEHHAsA Macca, IONePEeYHBINl U IIPOo-
TOJIbHBIN KPEHbI, YITIOBasi CKOPOCTD 1 YCKOPEHME, TOPOT
pasmpakeHNs.

IIpoBeneHa omeHKa YCTOMYMBOCTU aBTOCAHUTAPHOI
MaIIMHBI K MOIEePEeYHOMY U HPOONBbHOMY KpeHaM Kak
HmapaMeTpaM, BIMAIOIMM Ha KaueCTBO OKAa3aHVs Mefu-
LMHCKMUX YCIYT OPY TPAHCIOPTUPOBKE MOCTPaAABILIETO.
[TpuBeneHbl pe3yIbTaThl HOPOXKHOTO 9KCIIEPUMEHTA II0
OlleHKe YCTOIYMBOCTY K TAKUM KPEHaM B YCTOBUAX VIMU-
TalUM JOCTAaBKM TKETOOOTBHOTO IO MEeIMUIIVTHCKOTO
yaIpexeHnst. JKCIePUMEeHTbI IPOBefeHbl Ha MallHaX
CKOPOJI IOMOINY, 0OOPYLOBAaHHBIX Ha 6a3e aBTOMOOU-
neit «@opp TpaHsnt», ¢ IpUMeHeHeM Pas3IIHbIX TUIIOB
IeMI(pUPYIOMINX 57eMEHTOB B UX IOJBeCKe: IBYX Bapu-
AHTOB JBYXTPYOHBIX TM/PABINIECKUX aMOPTI3AaTOPOB;
OHOTPYOHBIX TMPONHEBMATNIECKUX AMOPTI3AaTOPOB;
IIHEBMATIYeCKOIl [IOfiBECKI. B KayecTBe OIjeHOYHBIX I1a-
paMeTpoB UCIOIb30BAMNICh (PaKTUUECKIE YIIIOBBIE YCKO-
peHIsI KPEHOB Ca/IOHa aBTOMOOWISI B CPABHEHUM C JOITY-
CTUMBIMU 10 MEAMIVHCKUM IIOKA3aTe/sIM 3HAYEHMSIMU
9TMX Benmm4uH. IlokazaHo, 4To ¢ mo3uuuy obecredeHns
HayTydIlero KoMQopra IalyieHTa U MeNUIMHCKOTO
9KUIAXKa MPENIOYTUTEIBHBIM SB/IAETC IIPYMEHEHNE B
HOJIBeCKe aBTOMOOWIeil CKOPOJI IIOMOIIM OFHOTPYOHBIX
TUJIPOIIHEBMAaTNYeCKMX aMOPTU3aTOPOB, YCTAaHOBKA KO-
TOPBIX JIONYCTMMA B YCTIOBUAX SKCIUTYaTaIMIOHHON MO-
IepHM3AIMU MAIINHBL

Ta6.: 2. Vin.: 4. Bubnuorp.: 15 Hass.

Dobromirov V. N., Voytko A. M. The influence of the
shock absorber type on the stability of an ambulance
vehicle to the rolls of its spring-suspended weight.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 133-139.

Keywords: ambulance car, stability, spring-suspended
weight, lateral and longitudinal rolls, angular velocity and
acceleration, irritation threshold.

The article presents the results of assessing the stability
of the ambulance vehicle to lateral and longitudinal rolls
regarding them as parameters affecting the quality of
health care to the transported victim. The authors present
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the results of a road testing aimed at assessing the vehicle
resistance to such rolls under conditions of imitation of
a seriously ill patient's delivery to a medical institution.
The tests were carried out on ambulances equipped on
the basis of Ford Transit vehicles, using various types
of damping elements in the suspension, namely, two
variants of two-tube hydraulic shock absorbers; one-tube
hydro-pneumatic shock absorbers; air suspension. As the
estimated parameters, there were used the values of actual
angular acceleration of the passenger compartment rolls
in comparison with the values admissible for medical
indicators. It is shown that from the standpoint of
providing the best comfort for the patient and the medical
crew of ambulance, it is preferable to use in the vehicle
suspension the single-tube hydro-pneumatic shock
absorbers, the installation of which is permissible under
conditions of operational modernization of the vehicle.

YK 343.148.6

DOI10.23968/1999-5571-2021-18-1-140-148

Eemioxkos C. A., Boposxcetikun V. B. CoBeplIeHCTBO-
BaHIle MeTO/a ONpefie/ieHIA PACCTOSHIA MeKAY TPaHC-
NMOPTHBIMI CpPeAcTBaMyu Mo QororpadieckuM CHUM-
Kam npu pexkoHcTpykuum [ITII// BectHmk rpaxpas-
CKuUX MHXeHepoB. 2021. Ne 1 (84). C. 140-148.

Kmiouesvie cnosa: axcieptusa I TII, ¢doro- u Bupeo-
MaTepyabl.

[Ipusopsarcsa ¢pororpaduyeckye MaTepyaIbl, UCIONb-
syemble ipu paccnenosanvn JJTII. ITpoBommrcsa mccre-
TOBaHIMe 110 COBEPUIEHCTBOBAHUIO METOJA OIpefe/IeH s
pPacCTOAHMA MEXIY TPAaHCIOPTHBIMM CpeICTBaMMU IIO
¢dororpaduueckuM cHUMKaM pu pekoncTpykumu JTTI
Ha OCHOBE HEYETKOI HEPOHHOM CETMH.

Ta6m.: 1. Vin.: 10. bubmuorp.: 15 Ha3B.

Evtyukov S. A., Vorozheikin I. V. Improvement of the
method for determining the distance between vehicles
by photographic images during road traffic accident
reconstruction. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 1 (84), pp. 140-148.

Keywords: road traffic accident examination, photo
and video materials.

Some photographic materials used in the investigation
of road traffic accidents are presented. The authors discuss
the ways of improving the method of determining the
distance between vehicles by photographic images in the
reconstruction of a road traffic accident based on a fuzzy
neural network.

VIIK 629.365

DOI 10.23968/1999-5571-2021-18-1-149-156

Konun A. A., Cunanmves C. 3., Poeos I1. C., Cepeu-
esckuti C. A. BuusiHMe OCHOBHBIX TapaMeTPOB aBTOMO-

611 Ha pacXof TON/INBA B €3A0BBIX IMKIaX // BecTHMK
TPaXJAaHCKUX MH>KeHepoB. 2021. Ne 1 (84). C. 149-156.

Knioueswvie cnosa: e3moBbie 1ukabl NEDC u WLTC,
pacxox tormmuBa B nmknax, KIIJI TpancMmuccnn, merkui
KOMMePYECKNI aBTOMOOW/Ib, UMUTAI[IOHHASI MOJIEIb.

[TpuBeneHbl pesymbTaThl MCIONb30BaHMs paspado-
TAaHHOJ MMMTALIVIOHHOM MOJENN II0 OLEHKE pacxofia
TOIUTMBA JIETKUM KOMMEPYECKMM aBTOMOOMIEM B [O-
POXXHBIX IVMK/IAX [BVDKEHNSA, IIPOBEJIeHbl BUPTYa/lbHbIE
UCIIbITaHMA. BBIMTONHEH aHaNIW3 BAUSHUA OCHOBHBIX
apaMeTpoB aBTOMOOWISI Ha PAaCcXOf TOIUIMBA B IMK/IAX
NEDC n WLTC. YcraHOB/IeHBI YMC/I€eHHbIE 3HAYeHIS
ITOKa3aTe/sd CPeJHEro pacxofa TOIUIMBA IPY BapUalyy
OCHOBHBIX IIapaMeTpoB KOHCTpyKuuy. IlokasaHo pac-
IIpefie/ieHNe SHePTreTUYEeCKUX 3aTPaT BO BpeMsl JIBVKEHU A
aBTOMOOWJIAL.

Ta6m.: 3. Vin.: 3. bubmuorp.: 15 Ha3s.

Kolin A. A., Silantyev S. E., Rogov P. S., Sergievsky S. A.
Influence of the main parameters of the car on fuel
consumption in driving cycles. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp. 149-156.

Keywords: NEDC and WLTC driving cycles, fuel
consumption in cycles, transmission efficiency, light
commercial vehicle, simulation model.

The article presents the results of using the
developed simulation model aimed at estimating the
fuel consumption of a light commercial vehicle in road
traffic cycles. There have been conducted virtual tests. The
analysis of the influence of the main parameters of the
car on fuel consumption in the NEDC and WLTC cycles
is performed. There have been established numerical
values of the average fuel consumption indicator through
variation in the main design parameters. The distribution
of energy consumption during the motion of the car is
shown.

VIIK 656.13

DOI 10.23968/1999-5571-2021-18-1-157-163

Hosuxos A. H., Poouues A. IO., Iopun A. B., Toxma-
koea M. A. TexHonmormueckoe obGecmedeHme pa6oro-
CIOCOOHOCTN GaTaHCHPHOI MOABECKM I'PY30BOIO aB-
TOMOOM:A // BeCTHMK rpak[jaHCKMX MHXeHepos. 2021.
Ne 1 (84). C.157-163.

Kniouesvie cnosa: TexHmdeckoe 0OCIy>XUBaHME, pe-
MOHT, HOJUIMITHNK CKOJIbXXEHNs, IVIEHOYHO€e IIOKPBITHE,
aHTU(PUKIOHHbIE CBOJICTBA.

PaccMOTpeHbI OCHOBHBIE METOMIBI U CIIOCOOBI AMarHo-
CTHKW, CEPBUCHOTO OOCTY)XMBAHMS 1M PeMOHTa OajaH-
CUPHOJT ITOfiBeCKN. [IpMBOMATCS pe3y/IbTaThl TEOPETIIe-
CKOTO pacyera pasMepHBIX Liellell COeAMHEHNUIT «KOPITyC
0a/aHCUPA-IIOAIINITHUK CKOMBXXEHVs» U HIOJUIMITHNUK
CKOJIbXXeHMsI-0Ch Gamancupar. Ilo pesynpraTam aKcIre-
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PUMEHTa/IbHBIX MICC/IE[OBAHMI IIOCTPOeH rpaduk M3HOCA
MOAIINITHNKA CKOJIBXXEHMSI B 3aBMCUMOCTU OT BeINYN-
HbI HAYa/IbHOTO TEXHOIOTMYECKOTO 3a30pa MEXJY ITOf-
IINITHUKOM CKOJIBKEHSI ¥ 0ChIo GamaHcupa. [Ipenioxen
[IEPCIEKTVBHBIN CIIOCO0O YMEHbIIEHVsI TEXHOTOIMYEeCKO-
ro 3a30pa MeXJy OCblo GajaHCupa M MOAUIMITHUKAMU
CKOZMbKeHNs. [laHbl peKOMEHAALMM II0 IPVMEHEHNIO
IIPeIOKEHHOT0 CII0Co6a.
Vin.: 7. bubnuorp.: 17 Ha3s.

Novikov A. N., Rodichev A. Y., Gorin A. V,
Tokmakova M. A. Technological support for the
performance of the truck centerpoint suspension.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 157-163.

Keywords: maintenance, repair, sliding bearing, film
coating, antifriction properties.

The main methods and techniques of diagnostics,
service and repair of the centerpoint suspension are
considered. The results of the theoretical calculation of the
dimensional chains of the connections «balancer body-
sliding bearing» and «sliding bearing-balancer axis» are
given. Based on the results of experimental studies, a
graph of the wear of the sliding bearing was constructed
depending on the value of the initial technological
gap between the sliding bearing and the axis of the
balance beam. A promising method for reducing the
technological gap between the axis of the balancer and the
sliding bearings is proposed. Recommendations for the
application of the considered method are given.

YK 62-144.3+629.02

DOI 10.23968/1999-5571-2021-18-1-164-168

Ilenxun A. J1., Memnsxosa C. A. CrpyiiHblii Haca-
MOK Ha rasoByI0 (POPCYHKY ABHUraTelas BHYTPEHHETO
cropanus // BecTHMK IpakjlaHCKMX MH>KeHepos. 2021.
Ne1(84). C. 164-168.

Kntouesvie cnoséa: Ta3oBBIN IBUTATEb, Ta30A13eNb-
HBII1 JBUTATENb, IPUPONHBIN Ta3, TA30BO3JYIIHAA CMECh,
CTPYJHBIIT HACaJJOK, pacyeT HacajKa.

ITpepnaraeTcd KOHCTPYKIMA Hacajka Ha Ta30BYIO
(GOpPCYHKY A/Is1 Ta30BBIX U [Aa30AM3€IbHBIX [BUTATENIel
IIpU paclpefie/ieHHOl 1 ¢asupOBaHHOI Iofade ra3a s
MOBBINIEHNA OFHOPOJHOCTY Ta30BO3/YLIHOI CMeCH, IO-
CTyHalell B UMIVHAPHI IBUrATeNs B IIPOLlecce BITyCKa.
Jlana MeTonMKa pacdera IPOIMYCKHOI CIOCOOHOCTM Ha-
cajlka 4Yepes Ilepenaj NaB/IeHNA, KOTopas aJIeKBaTHO
OLIEHMBAET BIMAHME KOHCTPYKIIUM Hacafika Ha YCTIOBUA
IIOfIauyl Ta3a, YTO IO3BOMNUT B Pea/ibHOM JBUTaTesie KOp-
PEKTMPOBATh HACTPOIKM CMCTeMbI IMTAHNSA Fa30BbIM TO-
TIIMBOM.

Wn.: 4. bubnuorp.: 11 Hass.

Penkin A. L., Metlyakova S. A. Spray nozzle on the
gas injector of the internal combustion engine. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 1 (84), pp. 164-168.

Keywords: gas engine, gas-diesel engine, natural gas,
gas-air mixture, spray nozzle, nozzle calculation.

The design of the nozzle on the gas injector for gas
and gas-diesel engines with distributed and phased gas
supply is proposed to increase the uniformity of the
gas-air mixture entering the engine cylinders during the
intake process. A method for calculating the flow capacity
of the nozzle through the pressure drop is given, which
adequately assesses the effect of the nozzle design on the
gas supply conditions, which will allow adjusting the
settings of the gas fuel supply system in a real engine.

VIIK 656.11

DOI 10.23968/1999-5571-2021-18-1-169-177

Daorowun A. A., 3axapos [I. A. BiussHue napaMmeTpos
MO/IOCHI UIsI MAPIIPYTHBIX TPAHCIIOPTHBIX CPENCTB HA
BpeMs 3a[lepKKI ABIDKEHUA MHAUBUAYaNbHOTO U 06-
IIeCTBEHHOIO TPAaHCMOpPTa// BeCcTHUK TIpakAaHCKIX
nHxeHepos. 2021. Ne 1 (84). C. 169-177.

Kniouesvie cn06a: TPaHCIOPTHOE IITAHUPOBAHNE
U MOJI/IVIPOBaHNE, TOPOJCKAsh TPAHCIOPTHAsI CUCTEMA,
OOLIIeCTBEHHDII TPAHCIOPT, MHAVBNUAYAIbHBI TpaHC-
HOPT, HOJI0CA J/Is MapIIPy THBIX TPAHCIIOPTHBIX CPELCTB,
BpeMsi B ITY T, BpeMsI 3a[€PIKKIL.

PaccMOTpeHbI BOIPOCHI BIVSIHUS MH(PACTPYKTYPBI
Wi O6IeCTBEHHOIO TPAHCIIOPTA Ha BPeMsl 3afiep>KKI
IBIVDKEHUS MHAVMBUJYaTbHOTO M OOIeCTBEHHOTO TPaHC-
HOpTa B TOPOLCKUX YCTIOBMAX. B McceoBaHNY UCTIOND-
30Ba/INCh CIEAYIOLEe METOMbL: UMUTALIIOHHOE MOJIE/N-
pOBaHNMe, MaTeMaTHYeCKOe MOAEIMPOBAHNE, IIOIEBbIE
MICCTIeNlOBaHysl. B pesy/braTe MMUTAIMOHHOTO MUKpO-
CKOITMYECKOTO MOJIeTMPOBAH OIIpefie/ieHbl TapaMeTpbI
MaTeMaTU4eCKUX MOfe/eil BpeMeHV 3aJep>KKU [BIDKe-
HIsI HA MHAVBU/YaIbHOM 1 OOIIeCTBEHHOM TPAHCIIOPTe
[PV Pas/INMYHbIX ITapaMeTpax MOMOCHI /ST MapPIIPYTHBIX
TPAHCIOPTHBIX CPeCTB. PacyeTHBIM criocob6oM ompefe-
JIeHO o011jee BpeMs 3afIep>KKH, C yU4eTOM KOJTIIeCcTBa Iac-
CaXMPOB B OOILIECTBEHHOM U VHAMBUAYATbHOM TpPaHC-
HOPTe HA yYaCTKe MATUCTPAIBHON YINIBI PEryINpyeMO-
ro BiKeHVs. [Ipy OmpenesieHNn ONTMMA/IbHBIX Iapa-
MeTpPOB MH(QPACTPYKTYPHI 0OIIECTBEHHOIO TPAHCIOPTA
HeoOXOIMMO YUMTBIBATh HE TOJBKO MACCAXUPOB 0blie-
CTBEHHOTO TPAHCIIOPTa, HO TAKXKe BOAMTENEN U Iacca-
JKMPOB NHAVBU/YaIbHOTO TPAHCIOPTA.

Ta6m.: 2. Vin.: 4. bubmuorp.: 20 Ha3B.

Fadyushin A. A., Zakharov D. A. Impact of route
vehicles® lane parameters on the delay time of individual
and public transport. Vestnik  grazhdanskikh
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inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp. 169-177.

Keywords: transport planning and modeling, urban
transport system, public transport, private transport,
route transport vehicles' lane, travel time, delay time.

The article deals with the influence of the public
transport infrastructure during the delay periods of private
and public transport in the city conditions. The following
methods were used in the study: simulation, mathematical
modeling, on-site research. As a result of imitation
microscopic modeling, there have been determined the
parameters of mathematical models of the delay time of
private and public transport for various parameters of the
route vehicles' lane. Calculations determined the total delay
time, taking into account the number of passengers in public
and private transport on the section of the main street with
regulated traffic. In determining the optimum parameters
of the public transport infrastructure, it is necessary to take
into account not only public transport passengers, but also
drivers and passengers of private vehicles.

YIK 656:13

DOI 10.23968/1999-5571-2021-18-1-178-187

Yeprses M. O. Cnoco6 KOPppeKTHPOBKI HepUOIITY-
HOCTU TeXHMYECKOTO OOCTY)KWBAHUA TPAHCHOPTHBIX
CPEACTB HAa OCHOBE yYeTa HAKOIIEHHOTO Harpy304HO-
To BO3fieiicTBNA // BeCTHMK TPpaKIaHCKMX MHXKEHEPOB.
2021. Ne 1 (84). C. 178-187.

Kniouesvle c106a: IeproOANIHOCTD TEXHIYECKOTO 006-
CITY)XVMBaHM, KOPPEKTUpPOBaHIe HOPMATVBOB TeXHIUe-
CKOJ1 3KCITyaTalluy, MOHUTOPUHT 9KCIUTyaTalluM, afjall-
TUBHBIE CHCTEMbI TEXHIUYECKOTO 0OCTYKMBAHMA.

PaccmoTpen opuH U3 Croco60B MHAMBUJYa/IbHOMN
KOPPEKTUPOBKM IIEPUOAMYHOCTY TEXHMYECKOTo 00-
CTy>XVMBaHMs TPaHCIIOPTHBIX CPeficTB. JaHHBIN croco6
paspaboTaH [yI MpUMEHeHUs B TaK Ha3bIBAEMBIX afjall-
TUBHBIX CHCTEMaX TEXHUYECKOTO OOCTYy>KMBAHUSI, MO-
3BOJIAIOMINX IPUHUMATD pelleH)e O BBIIIOJTHEHUN TeX-
HIYECKUX BO3JENCTBUI MHAMBUJYAIbHO I KaXK[OTO
TPAHCIIOPTHOTO CPEfCTBA C YYETOM OCOOEHHOCTEN ero
9KCIUTyaTalUM, IMOBBIIIAs TeM CaMbIM 9()(eKTUBHOCTH
MepONpUATUIL IO 00eCIIeYeHNI0 TeXHIYEeCKOI TOTOBHO-
cru. Ha ocHoBe aHanmusa HeJOCTaTKOB CYLIECTBYIOMIMX
QHAJIOTOB IIPEJIOXKEH CII0CO0, OPUEHTUPOBAHHBII Ha He-
IIpepbIBHBIN KOHTPO/Ib IIaPaMeTPOB, XapaKTePHU3YIOIIIX
9KCIUIyaTaLMI0 TPAHCIOPTHOTO cpencTBa. Crocob ocHo-
BaH Ha IIPUMEHEHUV <«3HEPreTU4ecKoro KpUTepus» u
IpeycCMaTpUBaeT OLIEHKY CTEIeHM HATrPY>KeHNS TPaHC-
IIOPTHOTO CPefCTBa U HAKOIUICHHOTO HaTrPy309HOIO BO3-
meiicTByA. [l JaHHBIX BE/IMYMH IPUBEJEHbI pacyeTHbIE
¢dbopMy/bl. AeKBaTHOCTD CIOCO0A MPOVJUIIOCTPUPOBA-
Ha pe3y/lbTaTaMy IKCIIepYMEHTA/IbHbIX IpOBepoK. [lia
IIPAKTUYeCKOl pealn3alyuy paspaboTaHHOro Crocoba
NIpMBENEH AATOPUTM, IO3BOJIAIOIINI YYUTHIBATh HAKO-

IJIEHHOE Harpy304HOe BO3[eNCTBIE /11 KOPPEKTUPOBKI
HePUOANYHOCTI TEXHUYECKOTO 00CTY KMBAHMA.
Vn.: 4. Bubnmuorp.: 16 Ha3Bs.

Chernyaev I. O. Method for adjusting the frequency
of vehicles' maintenance based on accounting for
the accumulated load impact. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 1 (84),
pp. 178-187.

Keywords:  vehicles'  maintenance  frequency,
adjusting the vehicles' maintenance standards, operation
monitoring, adaptive maintenance systems.

The article considers one of the ways of individual
adjusting the frequency of vehicles' maintenance. This
method has been designed for use in so-called adaptive
maintenance systems that allow making a decision about
performing technical actions individually for each vehicle,
taking into account the specifics of its operation, thereby
increasing the effectiveness of measures to ensure technical
readiness. Basing on the analysis of the shortcomings of
existing analogues, the author proposes the method that
focuses on continuous monitoring of parameters that
characterize the operation of the vehicle. The method is
based on the application of the «energy criterion» and
provides for an assessment of the vehicle loading degree
and the accumulated load impact. Calculation formulas
are given for these values. The adequacy of the method
is illustrated with the results of experimental tests. For
the practical implementation of the developed method,
an algorithm is given that allows taking into account the
accumulated load impact to adjust the frequency of the
vehicle' maintenance.
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Bepesun A. O. PasBuTue UH)XEHePHO-IHePreTH-
4ecKoit MHPPACTPYKTYpbI KPYITHOTO TOPOAA: KOHIIEN-
A u3fep)KeK >KM3HEHHOTro IMKia // BecTHmMk rpax-
IBaHCKMX MHKeHepoB. 2021. Ne 1 (84). C. 188-193.

Kniouesvle cnosa: MHXeHepHO-IHepPreTHYecKas UH-
¢bpacTpykTypa, KpynHbIii ropog, 1udposas TpaHchop-
Marusi, KOHIEIIVS N3/Iep>KeK SKM3HEHHOTO IIMKIIA.

PaccMoTpeHbI HalpaBleHMsA PasBUTUA MH>KeHEPHO-
9HePreTHYecKoil MHPPACTPYKTYPbl KPYIHOTO TOPOJa,
BK/II04ast IMPOBYI0 TpacH(popmaruio. BoisiBienst cuep-
JKMBarome (GaKTOpsl PasBUTHS, NPENJIOKEH ITOAXOL K
oljeHKe IPpoBbx pemenuit B chepe JKKX kpymHoro
ropofia C TIO3MIVIT aHa/ M3 M3EP>KeK XKIM3HEHHOTO IK-
J1a 00'BEKTOB MH)XEHEPHO-9HEPreTIIECKOI NHPPACTPYK-
TYPBL, @ TAKXKe OLIEHEeHO B/MsiHME LudpoBoit TpaHcdop-
Manuy Ha pas/MYHblE CTAThM 3aTpaT IPU CO3LaHuM/
coflep)KaHMM OOBEKTOB MHXKEHEPHO-9HEPreTUYeCKO

UHQPACTPYKTYPBHIL.
Ta6m.: 1. Vin.: 1. Bubnuorp.: 7 Ha3B.
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Berezin A. O. Development of engineering and
energy infrastructure of a large city: the concept of life
cycle costs. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2021, no. 1 (84), pp. 188-193.

Keywords: engineering and energy infrastructure, large
city, digital transformation, concept of life cycle costs.

The article discusses the development directions
of the engineering and energy infrastructure of a large
city, including digital transformation. The author has
identified the constraining factors of development. An
approach to assessing digital solutions in the housing
and communal services sector of a large city from the
standpoint of analyzing the life cycle costs of engineering
and energy infrastructure facilities is proposed. There has
been evaluated the impact of digital transformation on
various cost items when creating / maintaining facilities of
engineering and energy infrastructure.
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Kowees B. A., bapaneyxas E. E. Paspa6oTka Mexa-
HusMa pud¢ysun BIM-TexHONOIMIT B CTPOUTEIBHYIO
chepy Poccuiickoit @egepanym // BecTHMK rpaskmaH-
CKMX MHXXeHepoB. 2021. Ne 1 (84). C. 194-199.

Knwouesuvie cnosa: undposbie TexHonoruu, BIM, nud-
¢bysnsa, MexaHU3M.

PaccmarpuBaroTcst HudpoBble TEXHONTOTUY, KOTOPbIe
MOTYT OBITH UCIIONIb30BAHBI B CTPOUTEIbCTBE, MHEHII
PasIMYHBIX aBTOPOB HA JIAHHBIE TEXHOJIOTUY, a TAKXKe
NIpeUMYIIeCTBa /A KOMITAaHMI NPy X BHe#peHuu. Pac-
CMOTpPEHBI HEKOTOpble IMPENATCTBUA IpPU MUCIONb30Ba-
HUM LMPOBBIX TEXHOJOTUII B CTpouUTenbcTBe. Kpome
aToro, OymeT IpemioxeH MexaHusMm mnpdysmm BIM-
TEXHOJIOTUII B CTPOUTE/IbHBIN IIPOLLECC OPraHM3aALINIA.

Vin.: 1. Bubnuorp.: 12 Ha3s.

Koshcheev V. A., Baranetskaya E. E. Development
of diffusion mechanism of BIM technologies in the
construction industry of the Russian Federation.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 194-199.

Keywords: digital technologies, BIM, diffusion, mechanism.

This article considers digital technologies that can be
used in construction industry. The opinions of various
authors on this issue are discussed, and the benefits for
companies implementing these technologies are revealed.
Some factors that hinder the use of digital technologies
in construction industry are considered. In addition,
difftusion mechanism of BIM technologies in the
construction process of organizations is proposed.
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Kpuwmanv B. B. O6ecneyeHrue KOHKYPeHTOCIHO-
COOHOCTI CTPOMTENbHBIX OPraHM3aNMIT B YCIOBMAX

Apxtuxu // BeCTHMK TpaXKlaHCKMX MH>XeHepoB. 2021.
Ne 1 (84). C.200-203.

Kniouesvle cno6a: KOHKYypPEHTOCIIOCOOHOCTb, APKTH-
Ka, JIOTYICTVIKA, [JeHa, Ka4eCTBO, [U(PPOBbIe TEXHOTOINNL.

AHanmu3upyoTcs 0COOEHHOCTY JIeATeIbBHOCTY CTPOU-
TEeJIbHbIX OPTaHM3ALMNIL, JEVCTBYIOMINX B APKTUYECKON
3oHe Poccumitckoit ®emepanum. IlokasaHo, Kak BO3feii-
CTBYIOT Ha KOHKYPEHTOCIIOCOOHOCTD CTPOUTEIBHBIX Op-
raHU3alMil Pa3IMIHbIe PAKTOPBI C YYETOM apKTIIeCKON
crien UK.

Bubnuorp.: 12 Hass.

Krishtal V. V. Ensuring the competitiveness of
construction organizations in conditions of the Arctic.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 200-203.

Keywords: competitiveness, the Arctic, logistics, price,
quality, digital technologies.

The article analyzes the features of construction
organizations' activities operating in the Arctic. It is
shown how various factors affect the competitiveness of
construction organizations, taking into account the Arctic
specifics.
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Kypanos C. II. Cucremarusanusa ¢akxropos, BIu-
AKX Ha (yHKOMOHUpoBaHMe cdepbl >KIINIIHO-
KOMMYHA/IbHOTO X03AMCTBa // BeCTHUK Tpa)XIlaHCKMX
uKeHepoB. 2021. Ne 1 (84). C. 204-216.

Kntouesvle cnosa: >XKMNIMUIIHO-KOMMYHAIbHOE XO3il-
CTBO, GaKTOPBI, TeOpMsi KOHKYPEHINH, IPOOIeMBI, IIPo-
THO3MPYeMOCTb, KOHKYpPEeHTHbIe IPeUMYIIeCTBa.

CucremarusupoBaHbl paKTOpbI, BIUAIOLINE Ha QYHK-
IMOHNPOBaHMe Cephbl KWINIHO-KOMMYHAIBHOTO XO-
ssiicTBa (JKKX): skoHOMMYecKkue, TexHndeckue, nHdop-
MaIJIOHHBIe, MHCTUTYLVIOHA/IbHBIE, BIUAHNME KOTOPBIX
HOCHUT OTPUIIATe/NbHBI XapakTep, U (PaKTOPbI, OIMCHI-
BaeMble C ITO3MLMII TeOpUY KOHKYPEHIIVH, IIOTOXKIUTE/Ib-
Ho xapakrepusytomue cdepy JKKX. CrnoxHOCTb OCY-
I[eCTB/ICHNA AeATeIbHOCTU COYeTAeTCs C BBICOKOI [Jo/Iel
IUVIAHMPYeMOCTH U HporHosupyemoctu. KoHkypeHuua
Cpeny KOMIIaHUII BO3MOXKHA, HO pedb, CKOpee BCEero, MO-
XKET UATY 00 MX KOHKYPeHTHBIX IPeMMYIecTBaX, OCHO-
BaHHBIX Ha MHHOBAI[MOHHBIX TEXHOJIOTUAX UM B OCHOBY
KOTOPBIX OyheT 3amoXKeH 0ojiee panyOHANbHbI PacXoOf
UMEIOIMXCA PEeCypcoB IIPM OCYLIECTBICHNMM XO3SIi-
CTBEHHOM eATETbHOCTH.

Ta6m.: 13. Vin.: 3. bubmuorp.: 19 Ha3s.

Kuralov S. P. Systematization of factors affecting the
functioning of the housing and communal services’
sphere. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2021, no. 1 (84), pp. 204-216.
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Keywords: housing and communal services, factors,
competition theory, problems, forecastability, competitive
advantages.

The article systematizes the factors affecting the
functioning of the housing and communal services'
sphere (HCS), such as economic, technical, informational,
institutional factors, the influence of which is negative;
and factors described from the standpoint of the
competition theory positively characterizing the sphere
of housing and communal services. The complexity of
carrying out activities is combined with a high proportion
of schedulability and forecastability. Competition among
companies is possible, but most likely it can be about their
competitive advantages based on innovative technologies,
or competitive advantages, which will be based on a more
rational use of available resources in the implementation
of economic activities.

YIK 65.011

DOI10.23968/1999-5571-2021-18-217-224

Yenauenxo H. B., Ooenxo M. H., /leonmves A. H.
Pa3BuTie aHaTNTIYECKOTO MHCTPYMEHTAPVA B YIIPAB-
JTeHNN TIPOLIECCOM NPUMEHEHWSA HOBBIX TeXHOIOTWII
B CTPOUTENBCTBE // BeCTHMK Ipa)KHaHCKUX MH)XXEHEPOB.
2021. Ne 1 (84). C. 217-224.

Kntouesvie cno6a: HOBBlE IIPOM3BOJICTBEHHBIE TeX-
HOJIOTMY, AQHATUTUYECKUIT VHCTPYMEHTapuii, (akTop-
HBIJI aHa/IN3, JeTepMUHIPOBaHHbIe (PaKTOPHbIE MOJEN,
CTpONTENIbHAS e TeNbHOCTD.

[TpencTaBneHbl pe3ylIbTaTbl pasBUTUA —AHAIUTH-
YeCKOrO MHCTPYMEHTapys B YIpaBIeHMM IIPOLeCcCOM
IpVMeHEHVSI HOBBIX IIPOM3BOJCTBEHHBIX TEXHOJIOTUII B
cTpouTenbHO cdepe. PeKOMEHYIOTCS BUABL M CIIOCO-
ObI M3MepeHMs U OLIeHKY MOTEHIIMaIa TeXHOMIOIMIeCKO-
IO pasBUTUA CTPONUTENbHBIX opraHmsaumit. I[Tpemnoxe-
HBI KJII0YeBble 37IeMEHThI (OpPMUPYeMOro INOTeHIuasna
MaTrepyanbHO-TEXHIYECKOI 6aspl M peannsyeMoro Io-
TeHILIMa/Ia JICIONb30BAHUA HOBBIX TEXHOJIOTMII B poCTe
00BEMOB IIPOM3BOACTBA M peanu3aliuyl CTPOUTEIbHON
HpOAYKLVM. Pa3paboTaHbl CIIOCOODBI M3MepEeHNUs U OLIeH-
K/l MHBECTUIIVIOHHOTO NOTEeHLMa/la B IPYMEHEHUM HO-
BBIX TEXHOJIOTUII, IOTEHILMana OOHOBIEHUA AKTUBHOI
YacTV OCHOBHBIX CPEJCTB, YPOBHS MMIIOPTO3aMeIl|eHVI
CTPONTENIbHBIX MaTepuasoB ¥ CTPOUTENIbHBIX MAIINH.
[IpennosxeHbl CIOCOOBI M3MEPEHNUA 1 OLIEHKM ITOTeHIMa-

Jla Ka4ecTBa POCTa SKOHOMUKIU CTPOUTENbHBIX OPTaHMy-
3armu, 00yC/IOB/IEHHOTO TIPUMEeHEeHeM HOBBIX TEXHOTIO-
TUit, TOTeHIMaIa 0becIieveHVst TpUOBUIbHON eI TeNTbHO-
CTHU U 9KOHOMIIECKOTO0 3(p(peKTa C/IeOBaAHNUS «30/I0TOMY
IpaBITy 9KOHOMMKI IIPERIpUsTIs». PagpaboTaHbl aHa-
ymTrdeckue (GaKTOpPHbIE MOJIENN JeTEPMUHIPOBAHHOTO
BJIJI2, [IOBBIIIAIONIE KA9eCTBO 9KOHOMIYIECKOTO aHa/IM3a
BJIVISIHVISL HOBBIX TEXHOJIOTHIT Ha Pe3y/IbTaThl AesATeTbHO-
CTY CTPOUTEIbHBIX OpPraHM3alHil.
Ta6.: 1. Bubnuorp.: 14 Ha3s.

Chepachenko N. V., Yudenko M. N., Leontyev A. A.
Development of analytical tools in managing the
process of applying new technologies in construction.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 1 (84), pp. 217-224.

Keywords: new production technologies, analytical
tools, factor analysis, deterministic factor models,
construction activities.

The article presents the results of analytical tools
development in managing the process of applying new
manufacturing technologies in construction field. The
authors recommend using some types and methods of
assessing and evaluating the potential of technological
development of construction organizations. Key
elements of the formed potential of the material and
technical base and the realized potential of applying new
technologies in the context of increasing production
output and selling construction products are offered.
There have been developed methods of assessing and
evaluating the investment potential in the application
of new technologies, the potential of renovating the
active part of fixed assets and the level of import phase-
out for construction materials and machinery. There
are proposed some methods of assessing and evaluating
the potential quality of economic growth achieved by
construction organizations, which is achieved by the
application of new technologies, the potential of ensuring
profitable activities and the economic effect of following
the «golden rule of corporate economics». There have
been developed analytical factor models of deterministic
form that improve the quality of economic analysis of the
new technologies application effect on the construction
organizations activities.



