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Bosuak E. P, Ionosuna C. I, Ilyxapenxo IO. B. Tpanc-
dopmamua ucropmyecknx 3panmit B Cankr-Ilerep-
O6ypre ucoxpaHeHMe APXUTEKTYPHBIX I KOHCTPYK-
TUBHBIX 37IEMEHTOB Pa3TMYHBIX Iepuonmos // BecTHmk
rpaXJaHCKuX MHXeHepoB. 2020. Ne 5 (82). C. 5-11.

Kntouesvie cnosa: mcropmdeckye KOHCTPYKLNH, apXU-
tektypa CaHkT-IleTepOypra, pecTaBpalys, KUble 3a-
HUAL

PaccmarpuBaercs mponecc TpaHchopManuy IeTep-
Oyprckux gomoB B TeueHre XVIII-XX BekoB. 3panus
IIeHTPa TOpojia MHOTO pas3 IepecTPanBaIlch, 3a pacamom,
0(OpM/ICHHBIM B KOHKPETHOM CTHJIE, MOTYT CKPbIBAaThCSA
CTEHBI Pa3INYHBIX MCTOPUYECKMX IepuofnoB. lleHHOCTD
TloMa OIIpefe/AeTCs He TONbKO €r0 apXUTEKTYPHBIMU U
00BEMHO-IIPOCTPAHCTBEHHBIMI XapaKTePUCTUKAMM, HO
U CTPOUTENbHBIMM MaTepyanaMy ¥ KOHCTPYKTMBHBIMU
s/eMeHTaMu. PaccMaTpuBaloTCsA KOHKPETHbIE NPMMEPBI
tpanchopmanun dacagoB 3[aHUT BO BpeMeH! Ha IPU-
Mepax 3/JaHuIi, pacIloIO>KeHHbIX Ha MWUIIMOHHO ynie
u AHITIMITCKolt HabepexHoit. [logHMMaeTCs1 BOIIpoC co-
XpaHeHNsI, 9KCIOHMPOBAHNA U My3eeUIIMPOBaHIA KOH-
CTPYKTMBHBIX 37IEMEHTOB.

Vin. 7. Bubnmorp.: 11 Hass.

Vozniak E. R., Golovina S. G., Pukharenko Yu.V.
Transformation of historical buildings in Saint
Petersburg and preservation of architectural and
structural elements of various periods. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 5 (82), pp. 5-11.

Keywords: historical structures, architecture of Saint
Petersburg, restoration, residential buildings.

The article deals with the process of transformation of
Saint Petersburg buildings in the period of the XVIII-XX
centuries. The buildings of the city center have been rebuilt
many times, and behind the facade designed in a specific
style there may hide walls referring to various historical
periods. The value of a building is determined not only
with its architectural and spatial characteristics, but also
with building materials and structural elements used.
Specific cases of transformation of buildings" facades over
time are analyzed on the examples of buildings located on
Millionnaya Street and English Embankment. The issue
of preserving, exhibiting, and museumifying structural
elements is raised.
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Jlaspos JI. I1., Monomxkosa E. I. PazButie 06 beMHO-
NPOCTPAHCTBEHHOTO  IVIAHMPOBOYHOTO  KapKaca
Ha [0>KHOM Oepery HeBbl // BecTHMK TpaXK[JaHCKUX UH-
>KeHepoB. 2020. Ne 5 (82). C. 12-19.

Kntouesvie cnosa: rpafoCTpOUTENbHBI KapKac ILIeH-
tpa Cankr-Iletepbypra, OTKpBITbIE IIPOCTPAHCTBA, IIO-
agy BOKPYT AZIMUPATENCTBa, O3€e/IeHEHMe.

PaccmarpyBaeTcs 9BOMIOLVISA CUCTEMBI O0IIIeCTBEHHBIX
OTKPBITBIX IIPOCTPAHCTB B MCTOpMYecKoM sAzpe CaHKT-
I[Tetepb6ypra, B mporecce KOTOPOIT IIPOUCXOAMIO ITOITAM-
HOEe pacClIMpeHMe UX CeTH U PpasBUTVE HOMEHK/IATYpbl
COCTaB/IAIOIIMUX 51eMeHTOB. IIoKa3aHo, KakK JIOKa/lbHas
ceTb, (POPMUPOBABIIAACS IOXKHee AMMpANTeiiCTBA Ha
6ase tpexnyuns marucrpaneit (II. M. Eponxun, 1730-e
rofbl) M YIOPSAROYEHHBIX BomoTokoB (A. B. Ksacos,
¢ 1760-x r1.) B mepsoit Tpetu XIX cTonerus, momyumia
CBA3D C IIEHTPAIbHBIM OTKPBITBIM IIPOCTPAHCTBOM TOPO-
na — akBaropuert Hepbl. IloguepkuBaeTcs, 4To HeyMenoe
O3€/IeHeHNEe TEPPUTOPUIT BOKPYT AJIMMpaNTeicTBa BO
Bropoii nonosuHe XIX — nHayane XX BeKa He TOJIBKO 3a-
KPbUIO IJIaBHBI (pacaf BBIZAIOLIEroCs MaMATHUKA apXy-
TEKTYPbI ¥ PaspyLINIO CHCTEMY IUIOLIAfeil BOKPYT HeETo,
HO U HapyLIWIO CBSIBHOCTb OOILIETOPOACKON CHUCTEMBI
O0IIeCTBEHHBIX OTKPBITBIX IPOCTpaHCTB. OTMedaercs
HeJI0OCTaTOYHOe BHYMaHME K oOpa3oBaBlIeMycs fedek-
Ty IPalOCTPOUTEIBHOTO KapKaca, KOTOPOe MOXHO 00b-
ACHUTD WJieanu3alyeil Ipolecca IPafoCTPOUTEIbHOTO
passutua Caskr-IletepOypra u Hepa3paGOTaHHOCTBIO
IpOO6IEMATUKY OTKPBITHIX IIPOCTPAHCTB TOPOJA.

Vin. 3. Tabn.: 1. bubmnorp.: 24 Ha3ss.

Lavrov L. P, Molotkova E. G. Development of a spatial
planning framework on the southern bank of the Neva.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 5 (82), pp. 12-19.

Keywords: urban planning framework of the center of
St. Petersburg, open spaces, squares around the Admiralty,
landscaping.

The evolution of the system of public open spaces in
the historical core of St. Petersburg is considered, taking
into account the gradual expansion of their network
and the development of the nomenclature of constituent
elements. It is shown how a local network, formed south
of the Admiralty on the basis of a three-beam highways
(PM. Eropkin, the 1730-s) and orderly watercourses

240



Pechepamei

(A. V. Kvasov, from the 1760-s) in the first third of the
XIX century got a connection with the central open
space of the city, namely, the water surface area of the
Neva. It is emphasized that the inept landscaping of the
territories around the Admiralty in the second half of the
XIX — the beginning of XX centuries not only closed the
main facade of the outstanding architectural monument
and destroyed the system of squares around it, but also
disrupted the cohesion of the citywide system of public
open spaces. Insufficient attention to the resulting defect
in the urban planning framework is noted, which may be
explained by the wish to achieve idealization of the process
of urban planning in St. Petersburg and the undeveloped
conceptual comprehension of open spaces in the city.
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Tuynos O. B., Hlawkun A. I. TIpeoGpaxkeHcKas
nepkoBb B Kinkax u ITapdeHnon: koHcepBaTuBHas pe-
craBpanusA // BecTHUK TpaXJaHCKMX MHXeHepoB. 2020.
Ne 5 (82). C.20-32.

Kniouesvte cnosa: nepkosb IIpeobpaskenus Tocmon-
us1 B Kmxkax, ITapdenoH, pecraBpanusi, KOHCepBauus,
MIOJIMHHOCTD, PacueT MCTOPUYECKUX IE€PEBAHHBIX KOH-
CTPYKLMIL.

PaccmaTpuBaroTcs MeTOJ KOHCEPBATMBHON pecTaB-
pauum Ha pUMepe [IBYyX MaMATHUKOB apXUTEKTYPbl MU-
poBoro 3HadeHus — [IpeobpakeHckoit nepksu B Kinkax
n Ilapdenona B ApuHax, a TakKe BOIIpoc obecriedeHns
MeXaHI4YeCKOl 6e30I1aCHOCTY B COYETAHNUM C IOfIMHHO-
CTDIO 3/IEMEHTOB U KOHCTPYKIMII TaMATHMKA.

Vin. 11. Bubnmorp.: 6 Ha3B.

Tiunov O. V., Shashkin A. G. Church of the
Transfiguration in Kizhi and the Parthenon: the
conservative restoration Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 5 (82),
pp- 20-32.

Keywords: Church of the Transfiguration in Kizhi,
Parthenon, restoration, conservation, authenticity,
calculation of historical wooden structures.

The method of conservative restoration is considered
on the example of two architectural monuments of the
world significance, namely, the Transfiguration Church in
Kizhi and the Parthenon in Athens. The issue of ensuring
mechanical safety in combination with the authenticity of
the elements and structures of the monument is studied.
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Hlanvieuna J]. H., Epoxun I. II. PasBurne >XKumnmg-
HOTO CTPONTENbCTBA B KpYNHelillleM pPerMoHaabHOM
I{eHTPe B MOCTCOBeTCKuUil mepuorx (Ha npumepe Hoso-

cubupcKa) // BecTHUK rpaKHaHCKUX MHXeHepoB. 2020.
Ne 5 (82). C. 33-40.

Kniouesvte cnosa: >XUMUIHOE CTPOUTEIbCTBO, Tpa-
HOCTPOUTENIbHASL CUCTEMaA, MIPOCTPAHCTBEHHAS! OPTraHMU-
3alMsA rOpPOfa, YIUIOTHUTEIbHAs 3aCTPOIKA, Pa3BUTHE
nepudepui.

[TpoananusupoBaH IPOLECC Pa3BUTHA SKUINIIHO-
TO CTPOMUTENBCTBA B KPYIHENIIEM POCCUIICKOM TOpOfe
B 1niocrcoBeTckuit nepuoy. Ha mpumepe HoBocubnpcka
PaccMOTpeHbI TeHAEHLUM YIUIOTHEHMA LIeHTPaIbHON U
CPeMHHOI YacTeil TOPOAa, TePPUTOPUATIBHOTO pas3pac-
TaHUs MepuQepUitHbIX 1 IPUTOPOZHBIX >KIIBIX 0Opa-
3oBaHmit. II0kasaHO CXOLCTBO IIPOLIeCca 9BOMIOLIMI XKI-
JMIHOI cepbl KPYITHEIIIEro POCCUIICKOTO PErMOHaNb-
HOTO LIEHTPa 1 TOPOJOB OBIBIIETO COLMATNCTUIECKOTO
6/10Ka B yC/IOBUSIX IIEPEXOfa K PBIHOYHBIM OTHOLIECHISIM.

V. 3. Tabn.: 4. bubmmorp.: 16 Ha3s.

Shalygina D. N., Erokhin G. P. Development of housing
construction in the largest regional center in the post-
Soviet period (on the example of Novosibirsk). Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 5 (82), pp. 33-40.

Keywords: housing construction, urban planning
system, spatial organization of the city, urban densification,
development of the periphery.

The process of housing construction development
in the largest Russian city in the post-Soviet period is
analyzed. On the example of Novosibirsk, the authors
consider the tendencies of densification of the central and
middle parts of the city, as well as territorial expansion
of peripheral and suburban residential formations. The
similarity of the process of evolution of the housing sector
of the largest Russian regional center and cities of the
former socialist bloc in the conditions of transition to
market relations is shown.

YIK 72.035
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HImuenuy, M. C., Ilyxapenxo 0. B. CoopykeHus
rasoBbix 3aBogoB B CaHKT-IlerepGypre — o6pasuml
«KMPIIMYHOTO CTWIA» M KOHCTPYKTUBHBIX penIeHmii
XIX - mavana XX B. // BeCTHUK I'paXX[JaHCKMX MHXEHe-
poB. 2020. Ne 5 (82). C. 41-48.

Kniouesvie cnosa: ra3oBble 3aBOJIbl, Fa3rObJEPDI, CBE-
TWIbHBIN a3, MaMATHUKYU IPOMBIIITIEHHON apXUTEKTY-
Pbl, MeTa/UIM4ecKue KOHCTPYKLUM KYIIOJIOB, COBPEMEH-
Hoe Kcnonb3osanue, P. b. bepurapg,.

PaccmaTpuBaroTca 9Tambpl pasBUTUA M KOHCTPYK-
TUBHO CTMINCTUYECKME OCOOEHHOCTY TasrO/bAEPOB
B Cankrt-IleTepbypre XIX-nauama XX B. OcBemaercs
POJIb IPa’KEAHCKMX MHXEHEPOB B VIX CTPOUTENIbCTBE. Xa-
PaKTepusyeTcsl COCTOSHME 3TUX COOPY>KeHMII B HACTOS-
1jee BpeMs.

Vin. 8. bubmmorp.: 8 Hass.

241



BecmHuk epaxxdaHckux uHxeHepos. 2020. N2 5 (82)

Stieglitz M. S., Puharenko Ju. V. Gas plant structures
in Saint-Petersburg as the examples of the «Brick style»
and design solutions of the XIX- early XX century.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 5 (82), pp. 41-48.

Keywords: gas plants, gasholders, lighting gas,
industrial architecture monuments, metal constructions
of the cupolas, the use of the gas holders at present,
R. B. Berngard.

This article regards the development stages and
construction-style features of the gasholders in Saint-
Petersburg in XIX - early XX century. The role of civil
engineers in the construction of these structures is
highlighted. The current condition of these structures is
characterized.

YIK 711, 721
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Ankosckas 0. C., Jlebedesa E. H., /lobanos 0. H.
IIpupogHo-KIMMaTIIeCKe ¥ SKOIOTMYeCKIe aCIIEeKThI
B apXUTEKTYPHO-TPAlOCTPOUTENHHOM IIPOEKTHPOBa-
HMM UM VCCTIeJOBaHNUM XIUIOi cpeppl // BecTHUK rpax-
IaHCKUX MHXeHepos. 2020. Ne 5 (82). C. 49-58.

Kntouesvie cr106a: apXnTeKTypPHO-TPaZOCTPONTEIHHOE
JCCTIeNlOBaHMe, NPUPOSHO-KAMMATUYeCKNe, SKOIoTnde-
CKJ€ aCIeKTbI, XIIas cpefia.

CraTbsi TOCBsllleHa TIpoO/IeMaM  MCCIeOBaHNUSA
IPUPORHO-K/INMATUIECKOTO aCIeKTa (OPMUPOBAHII
JKIUTION  Cpefibl B apXMTEKTYPHO-TPaJOCTPOUTENBHOM
NpoeKTupoBaHun. PaccmaTpuBaeTcss ucTopusa BOINpPOCa,
Hay4HbIe U KBa/M(UKaIMOHHbIE VICCTIefoBaHms ¢ 1960
1970-x rr. o Hacrosee BpeMA. Ha ceroguAImHmii feHpb
CYIIECTBYIOT TEHIEHIVM KaK IPSMOTO 3alIMCTBOBAHUA
U IepeHoca C 3aIaja HeKMX HOBBIX «IPVEMOB ¥ IIPHUH-
LIMIIOB», TaK M BBIABVDKEHMS HOBOTBHO ITOBEPXHOCTHBIX
Ufeil OTHOCUTETIBHO IIpeoOpasoBaHUil >KUION Cpefbl,
IIPY 9TOM 3a4aCTYI0 3a0BIBAIOTCS 1 UTHOPUPYIOTCS GYH-
IaMeHTAJIbHble OT€UeCTBEHHbIE PAa3pabOTKU COBETCKOTO
U TIOCTCOBETCKOro BpeMeHN. Oco60e BHUMAaHUE Ye/lIeHO
TeMaTuKe, IpobeMaTyKe U pe3ylbTaTaM RUCCepTaly-
OHHBIX VICCTIeJOBaHMIT B 00/IaCTI apXUTEKTYPBI ¥ TPajio-
CTPOMTENbCTBA, a TAKXKE CMEXHDBIX TeXHMYECKMX HayK,
KpOMe TOro, IIPUBJIEKAETCsl MaTepuaa u3 pabor mo Ta-
KM OTPaciIAM, KaK COLMOOruA 1 reorpagus, 6uonornus
U CeNTbCKOE XO03AMCTBO.

Vn. 10. Bubnmorp.: 22 HasB.

Yankovskaya Y. S., Lebedeva E. N., Lobanov Yu. N.
Natural-climatic and environmental aspects in
architectural and urban design and research of the
residential environment. Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 5 (82),
pp- 49-58.

Keywords:  architectural and wurban planning
research, natural-climatic, environmental aspects, living
environment.

The article is devoted to the problems of studying the
natural and climatic aspect of the living environment
formation in architectural and urban planning. The history
of the issue is considered, scientific and qualification
research from the 1960-s and 1970-s is analyzed. At
present, there are observed tendencies of direct borrowing
and transferring from the West of some new «techniques
and principles», as well as putting forward rather
superficial ideas regarding the transformation of the living
environment, while fundamental domestic developments
of the Soviet and post-Soviet times are often forgotten
and ignored. Special attention is paid to the subject,
problems and results of dissertation research in the field
of architecture and urban planning, as well as related
technical sciences. In addition, material from works on
such branches as sociology and geography, biology and
agriculture is considered.

YIK 624.07
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Henucosa A. [I. PacueT ycuaus 00>kaTust Hpu IMPOeK-
TUPOBAHIY YCHICHNA 5KelIe300e TOHHBIX KOHCTPYKIMIA
BHEIIHNM apMMpPOBaHMEM C IpegBapUTEIbHBIM Ha-
npspKeHneM // BeCTHUK rpaXJaHCKMX MHKeHepoB. 2020.
Ne 5 (82). C. 59-65.

Kniouesvle cnosa: ycuneHue, >kene300eTOHHBIE KOH-
CTPYKUIMM, IIpefiBapUTeIbHOE HAIpPsDKEHNe, CUCTeMa
BHEIIIHET0 apMMUpOBaHUsA, GUOPOAPMYUPOBAHHDIN MOMN-
Mep, MOTepM INPelBAPUTEILHOTO HAIPSDKEHMA, YCuIue
obKaTums.

[TpencraBnena obmjas wmHbopManus O CUcCTeMax
BHemHero apmuposanusa (CBA) u3 ¢ubpoapmmpoBan-
HbIx nomumepos (PAII) ¢ mperBapuTeNbHBIM Hampsi-
xeuveM (ITH) pmst ycunenmsi Keme300€TOHHBIX KOH-
crpykuwit. I[TpuBenena xmaccupuKanysa CylieCTBYIOMINX
cucteM. BoimonHeH pacder ycumus o6Xatus € y4eToM
BCEX TI0Tepb A/ >Kene300eTOHHOTO 97IeMEHTa, YCUIEeH-
Horo CBA ¢ ITH: cranpHbIMI IUIACTUHAMM, TaAMUHATAMI
®AITI, Ha ocHoBe MeTOmMKM, n3noxkenHon B CIT 63.13330,
C YYeTOM CBOJCTB Ka)XK/IOTO U3 HAIpsAraeMbIX Marepua-
JIOB U pasHBIX YPOBHell Haua/JbHOTO IPeBAPUTEIbHOTO
HaIlpsDKeHNA.

Wn. 4. Ta6n.: 4. Bubnmorp.: 5 Ha3B.

Denisova A. D. Calculation of the prestressing
force in the design of reinforced concrete structures
strengthened by means of external reinforcement with
prestress. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 5 (82), pp. 59-65.

Keywords:  strengthening, reinforced  concrete
structures, prestress, external reinforcement system, fiber
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reinforced polymer, prestress losses, effective prestressing
force.

The article provides general information on external
reinforcement systems with the use of fiber reinforced
polymers (FRP) with prestressing for strengthening
of reinforced concrete structures. A classification of
existing systems is submitted. The author has performed
calculation of the prestressing force taking into account all
prestress losses for an externally strengthened reinforced
concrete element. Herewith, there were applied steel
plates, FRP laminates, based on the methodology set out
in SP 63.13330, taking into account the properties of each
of the prestressed materials and different levels of initial
prestressing.

YK 624.073.4

DOI 10.23968/1999-5571-2020-17-5-66-71

Mameoos 11I. M., Illabuxosa E. I, Huxezopooues J]. B.,
Kasaxesuu T. H. MeTopuKa pacyeTa ImaHemeil U3 mnepe-
KPeCTHO K/IeeHOI1 [peBeCciHbl // BecTHMK Irpa)kJaHCKMX
nHxenepos. 2020. Ne 5 (82). C. 66-71.

Knwouesvie cnosa: CLT, pacuet, MeTofuKa, mepeKpbl-
Tie, GasoYHAs Teopus, MHXKEHepHasl ApeBeCyHa, Iepe-
KPEeCTHO K/IeeHas JpeBeCcHHa.

[Tanenu n3 nepexpectHo Kieenoit fpesecunst (CLT)
aKTVBHO IPUMEHSIOTCS IIPY CTPOUTENbCTBE 3JaHMIL U CO-
OpY>KeHMI1 3a pyOe>koM. B HOpMaTuBHOI HOKYMeHTALUN
Poccniickoit ®epepanum OTCYTCTBYIOT IIONOXKEHUA IO
pacdeTy Takux KOHCTPyKImit. B pabore paccmarpusa-
eTcsl MeTofjuKa pacdera rnepekpoitys u3 CLT nanenn no
6anouynoit Teopuu. [IpMBOAATCS OCHOBHBIE peKOMeH[a-
LYY TI0 IPOEKTMPOBAHUIO KOHCTPYKLUIT U3 IIEPEKPECTHO
KJIEEHOIT fPEeBECIHBI, JOIIyIIeHNs paspabaTbiBaeMoll Me-
TOAMKI. SHAUUTENbHOE BHUMAHIE YAe/AeTCA OCHOBHBIM
PacyeTHBIM XapaKTepUCTUKaM M3IMOaeMOro 37eMeHTa.
[TpmBOAATCS CpaBHUTE/NbHBIE 3HAYEHMS 9TUX XapaKTepu-
CTVK, IPUBEICHHBIX B Pa3/IMYHbIX UCTOUYHMKAX. [Ipena-
raeTcs koo dunyent, yunroiBaromuii oco6ennoctu CLT
TIaHesIell IpK pacyeTax.

Vn. 4. Tabn.: 1. bBubmmorp.: 16 Hass.

Mamedov Sh. M., Shabikova E. G., Nizhegorodtsev D. V.,
Kazakevich T. N. Method for calculating cross laminated
timber panels. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 66-71.

Keywords: CLT, calculation, methodology, floor slab,
beam theory, engineering wood, cross-laminated timber.

Cross-laminated timber (CLT) panels are widely used
in the construction of buildings and structures abroad.
Regulatory documentation in the Russian Federation does
not contain provisions for calculating such structures.
The paper considers the method of calculating the floor
slab made of CLT panel using the Euler Bernoulli beam
theory. General recommendations for the design of cross-

glued wood structures are offered, and assumptions of
the developed methodology are given. Much attention
is paid to the main design characteristics of the bent
element. Comparative values of these characteristics from
various sources are given. A coefficient is proposed to be
used taking into account the features of CLT panels in
calculations.
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Yan Kyox ®one. AHanmMs pasnmaHbIX Mofeneli pas-
PYLIeHNS COeIVHEHNII «CTalb — lepeBO» C CaMOHape-
3aI0IMMI HarenAMM // BeCTHMK rpa)KIaHCKUX MHKeHe-
poB. 2020. Ne 5 (82). C. 72-81.

Kntouesvie cnosa: camoHapesaroliyie Harenmn, Xpynkoe
paspylleHne, COefVHEHNUs NePeBIHHbIX KOHCTPYKIIMIL,
pacdeT Hecyluell CIIOCOOHOCTM, HAIpsDKEHVe, MeXaHN3-
MBI pa3pyIIeHNs .

Hecymas crmoco6HOCTp Hare/lbHbIX CONUHEHUIT Te-
PEBAHHBIX KOHCTPYKUVII OIIpefeNAeTcs MO ABYM IIpe-
Ie/bHBIM COCTOSHMAM: paspylleHMe ApeBecuHBbI (cMs-
tie) m1bo pepopmarnus cranpHoro Harens (usru6). Obe
MOJIe/ pas3pylleHNsl SBIAITCA ITACTUYHBIMU. B Heko-
TOPBIX CTy4asX BO3MOXKHO XPYIIKOe paspyLIeHMe, KOTO-
poe OyzieT OIpenesiTh HeCYIyI0 CIOCOOHOCTD COeMHe-
HuA. OfHAKO B POCCUIICKMX HOPMaxX XPYIKOe paspylie-
Hlle HareJIbHBIX COEVHEHUI He pacCMaTpMBAETCA, TaK
KaK JJAHHBIN BUJ paspylleHusA MCKIoYaeTcA IpaBuIa-
MM paccTaHOBKM Hareneil. ITpumoxxernme A EBpokoma 5
BKJIIOYAeT PacueTbl XPYIKOIO Pa3pylIeHMs, BbI3BaHHbIE
CKaJIbIBaHMeM OJI0Ka MIN psifia PEeBECUHBI B COCAUHEHN -
sx. B paborax [10, 11] aBTopsI paccMaTpuBanu pasind-
Hble MOJe/IN PaspYyINEHUIl I COENUHEHNII C HareJIaMu
6onpioro fuamerpa (6omee 12 mm). B janHom nccneno-
BaHWM aBTOP OLIEHMBACT U KIACCUUIMPYET pacyeTHbIE
MOJIeNN JyIsi XPYIIKOTO paspylIeHMs B COeMHEHNUAX Jie-
PeBSAHHBIX KOHCTPYKIIMII C MCIIO/Ib30BaHMEM CaMOHape-
3a0IMX Hareslell Majoro auaMerpa (Menee 12 M), Ko-
TOpble He IMpefcTaBeHbl B ctanfapTax Espoxon 5 u CII
64.13330.2017. ITpe1o>KeHbl pelieHNs i1 YMEHbUIEHN A
BEPOSATHOCTY BO3HMKHOBEHNSA XPYIKOIO PpaspyLIeHNA
B TaKJX COEMHEHAX.

Vin. 9. Tabn.: 2. bubmmorp.: 15 Ha3s.

Tran Quoc Phong. Analysis of various failure models
of steel-wood connections with self-drilling dowels.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 5 (82), pp. 72-81.

Keywords: self-drilling dowels, brittle failure, wooden
structure connections, load-bearing capacity calculation,
stress, failure mechanisms.

The load-bearing capacity of the dowel connections of
wooden structures is determined by two limiting states,
namely, by the failure of wood (crumpling) or deformation
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of steel dowel (bending). Both failure models are plastic. In
some cases, brittle failure is possible, which will determine
the load-bearing capacity of the connection. However, the
regulations in the Russian Federation do not consider the
brittle failure of dowel connections because this type of
fajlureis excluded by the rules for placing dowels. Appendix
A of Eurocode 5 includes types of brittle failure caused by
chipping of a block or slipping of wood in connection. In
[10, 11], the authors consider various fracture models for
connections with large-diameter dowels (over 12 mm).
In the present study, the author evaluates and classifies
calculation models for brittle failure in connections of
wooden structures using self-drilling dowels of small
diameter (less than 12 mm), which are not presented in
the Eurocode 5 and SP 64.13330.2017 standards. Solutions
are proposed for reducing the probability of brittle failure
propagation in such connections.

YIK 69
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Yepnuvix A. I, Ilyxapenxo IO. B., Koponvxos /1. 1., be-
706 B. B. Onpepenenne koadduiyenTa A B ypaBHeHNN
OILICHKV OCTATOYHOTO PeCcypca IO BO3PacTy CTPOUTENb-
HBIX KOHCTPYKINIi // BeCTHUK TpaKHaHCKUX MHXKeHe-
poB. 2020. Ne 5 (82). C. 82-86.

Kniouesvie c106a: 0CTaTOYHBII peCypc, CTPOUTEIbHbIE
KOHCTDPYKIIUM, YCTIOBMsA 9SKCIUTyaTaluu, o6CiIefoBaHme
KOHCTPYKI[UIT, PU3NIECKIUIT U3HOC.

PaccmarpuBaercss xoadduimenr A 13 ypaBHeHMA
OLIEHKJ) OCTAaTOYHOTO pecypca II0 BO3PacTy CTPOUTENIb-
HBIX KOHCTPYKIVI, YYUTHIBAIOIUII COCTOSHNE CTPOM-
TEeMIHOTO 00beKTa B Ipollecce BBOfA OOBEKTa B IKC-
IUTyaTalyIo, T. €. KaYeCTBO BBIIIOJTHEHHBIX CTPOUTE/IbHO-
MOHT&)XHBIX pabOT. ABTOpaMu MpeAIOKEHO JiBa Crocoba
IS ompepeneHus aToro koadouumenra. IlepBoiil cro-
co0 MCIIONb3yeT METOJ SKCIIEPTHBIX OL[EHOK, Ha OCHOBE
KOTOPOTO BbIBEIEHbI YpaBHEHMs AjIs1 pacyeta Koadpdu-
ueHTa A. Bropoit croco6 0CHOBaH Ha METOME OLIEHKU
Ka4yeCTBa BBIIIOJIHEHMI CTPOUTE/IbHO-MOHTaXXHBIX PadoT,
npepioxeHHOM A. X. baitoypunbIM. Y KaXX[Oro 13 AByX
CII0COO0B MMEIOTCS CBOM JOCTOMHCTBA M HegocraTtku. Ha
OCHOBe ITPeJIJIOKEHHBIX TTOJXO0I0B aBTOpaMu ObUI paspa-
60TaH aJITOPUTM J/ISI OLieHKH Koaddurienta A, Ajst TOro
9TOOBI YCTPAHUTD MM YK€ CHUSUTD BIVMISAHUE STUX HEelO-
CTaTKOB.

Vin. 1. Tabn.: 2. bBubmmorp.: 10 Ha3s.

Chernykh ~ A.  G.,  Pukharenko  Yu. 'V,
KorolkovD. 1., Belov V. V. Determination of coeflicient
A in the equation for estimating the residual resource
by the age of building structures. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 5 (82),
pp- 82-86.

Keywords: residual resource, building structures,
operating conditions, structural inspection, physical
deterioration.

The article considers coefficient A from the equation
for estimating the residual resource of the construction
facility by the age of building structures taking into
account the condition of the construction object during
commissioning, that is the quality of construction-
installation work performed. The authors propose using
two techniques for determining the coefficient A. The
first technique uses the method of expert estimates.
Based on it, the equations for calculating the coefficient
A are derived. The second technique for estimating the
coefficient A is based on the method of assessing the
quality of construction and installation, proposed by
A. Kh. Bayburin. In each of the proposed methods, there
are advantages and disadvantages. Based on the proposed
approaches, the authors have developed an algorithm for
estimating coefficient A in order to eliminate or reduce the
influence of the disadvantages.

YIK 624.04, 004.94

DOI 10.23968/1999-5571-2020-17-5-87-93

Iapunos A. V1. YucnenHoe nuccnegoBanmue 3aKpuTu-
4YeCcKOil paboThI CTep)KHeil KOIbLEBOTO IOIEepPeYHO-
To ce4eHNs NPHU BHELEHTPeHHOM CxKaTtuu // BecTHUK
TpaXJaHCKUX MH>KeHepoB. 2020. Ne 5 (82). C. 87-93.

Kniouesvle cnosa: 3akpurideckass paboTa, BHELEH-
TPEHHOE C)XXaTue, CTEP)KHNU KOJbIIEBOTO IIOIEPEYHOrO
CevyeHNs, YVMC/IeHHDIN PacyeT, IIACTUYeCKUI apHMp.

OmmcaHbl pe3y/IbTaThl PacYeTOB CTEP)KHell KObL[eBO-
rO IIONEePEYHOr0 CeYeHNUA IPU BHEIIEHTPEHHOM CXKAaTUM
METOZOM KOHEUYHBIX 9/IEMEHTOB B Pa3/INYHBIX IIOCTAaHOB-
Kax C y4eTOM IoTepu obueit ycroitansocTu. IIpoBeneHo
KaueCTBeHHOEe CpaBHEHVE IIOyYeHHBIX Pe3y/IbTaTOB C
TaHHBIMM TabOPAaTOPHBIX UCTIBITaHMI. [IpuBeeHbI mapa-
MeTpBI pacyeTa, HO3BOISIONINE JOOUTHCS OITUMAIBHOTO
6ajaHCca MeX/Y TOYHOCTDBIO 1 CKOPOCTBIO PEIIeHSL.

Wn. 5. Ta6n.: 1. Bubnmorp.: 9 Ha3B.

Garipov A. I. Numerical investigation of post-critical
resistance of hollow circular cross-section bars under
bending and axial compression. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 5 (82),
pp. — .

Keywords: post-critical resistance, bending and
axial compression, hollow circular cross-section bars,
numerical analysis, plastic hinge.

Analysis results of hollow circular cross-section bars
under bending and axial compression by the finite element
method in different formulations with considering of
overall buckling described. Qualitative comparison
of the data obtained with the data of laboratory tests is
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made. Analysis parameters allowing achieving an optimal
balance between analysis accuracy and speed are given.

YK 699.841

DOI10.23968/1999-5571-2020-17-5-94-100

Ocmposckas H. B., bonoapes []. E. Kpurepun onrtu-
MU3AlI NapaMeTPoOB AeMI(UPOBAHUA B CeiiCMON30-
TMPOBAHHBIX COOPY)KeHMAX // BeCTHUK TIpa)JaHCKMX
nmxeHepos. 2020. Ne 5 (82). C. 94-100.

Kniouesvie cnosa: cucreMa ceicMOM3OMALUY, ONTHU-
MU3aLs feMI(pUPOBaHIsL, YHUKATbHbIE COOPYXEHM.

J7Is 3aIquTBI OT 3eM/IeTPACEHNI Pas3NINIHbIX COOPY-
JKeHMI ¥ 3[aHUI, B TOM 4NC/IE U YHMKAJIbHBIX, IINPOKO
NPUMEHAIOTCA BCEBO3MOYKHbBIE CMCTEMbI CelICMOM30IIA-
1. 9 eKTUBHOCTD IPUMEHEHNs TAKUX CUCTEM CYIIle-
CTBEHHO 3aBUCUT OT IPAaMOTHOrO BbIGOpa MapaMeTpoB
memrn¢upoBaHua. PaccMarpuBaeTcs OOLIMIT IORXON K
MIOVICKY OITMMAa/IbHBIX TAPaMeTPOB AeMIpMPOBAHNUA KaK
TI0 KPUTEPIIO a0 COMOTHBIX YCKOPEHUIA, TaK 1 [0 KIHeMa-
TUYECKOMY KpuTepnio. Taxoke IpemIoskeH ONTHMU3ALN-
OHHbIVI KPUTEPUI [/IS1 YHUKAIbHBIX COOPY>KEHMIA.

V. 4. Ta6n.: 2. bubmmorp.: 11 Hass.

Ostrovskaya N. V., Bondarev D. E. Criteria for
damping parameters optimization in seismic isolated
structures. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2020, no. 5 (82), pp. - .

Keywords:  seismic  isolation system,
ooptimization, unique structures.

All kinds of seismic insulation systems are widely used
to protect various structures and buildings, including
unique ones, against earthquakes. The efficiency of such
systems depends significantly on the competent selection
of damping parameters. The article considers a general
approach to selecting optimal damping parameters,
both by the criterion of absolute accelerations and by the
kinematic criterion. The optimization criterion for unique
structures is also proposed.

damping

YK 624.04:[624.042.7+699.841]

DOI10.23968/1999-5571-2020-17-5-101-107

Pymman I0. JI., Meanos A. I0. Meroguka pacde-
Ta YMCIa 3eMIETPACEHNII Ha IVIOIIAJKe CTPONTENbCTBA
3a JKM3HEHHBI MK 30aHus // BeCTHUK IpaXk/JaHCKMX
nHxeHepos. 2020. Ne 5 (82). C. 101-107.

Kntouesvie cnosa: )XM3HEHHBII MK/ 3TAHNA, TUIOLIAN -
Ka CTPOMUTENbCTBA, CEICMUYHOCTD, BEPOATHOCTHAA MO-
Ienb, yiep6.

I[IpennoskeHa MeTORMKA BEPOSATHOCTHOI (DMHAHCOBOI!
OLICHKI CeIICMIYeCKOro yuiepba Ha OCHOBE €r0 MOJIe/IN-
POBaHMA KaK CIYYafHOTO COOBITUA B ITyaCCOHOBCKOM
nponecce. [l MpOrHOSMpPOBaHNUA IOSBIEHUS Pas3Ind-
HBIX CEIICMUYECKNX COOBITMII B TeUeHME >XU3HEHHOTO
LUIK/Ia COOPY>KeHUA MUCIONb3yeTcsa (HOpMy/a, XapakTe-

pusymomas NpoTeKaHMe ITyaCCOHOBCKOTO ITpollecca Ha
KOHEYHOM MHTepBajie BpeMeHM. Ilocne ycraHOBIeHNUA C
3alaHHOI [JOBEPUTENbHON BEPOATHOCTBIO PA3NMYHBIX
KOMOVHAIMIT CEeICMUYECKNX COOBITIIL IIPOBOJUTCA CTa-
TUCTUYeCKass 00paboTKa COOTBETCTBYIOIIUX ITUM KOM-
OMHAIMAM 3aTpaT Ha NUKBUAAUuio yiepb6a. ITomydeH-
HbIe Pe3yJIbTaThl MOTYT OBITH MCIIONb30BAHBI IS BBIOOpA
BapMaHTa aHTUCENCMUYECKOTO YCUIEHUA COOPY>KEHUA.
Tabm.: 2. Bubnuorp.: 13 Ha3s.

Rutman Yu. L., Ivanov A. Yu. Methodology
for calculating the number of earthquakes at the
construction site during the life cycle of the building.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 5 (82), pp. 101-107.

Keywords: life cycle of the building, construction site,
seismic rating, probability model, damage.

The paper offers a method of seismic damage
assessment based on modeling seismic damage as a
random event. In order to forecast various seismic events
during the building life cycle of a structure, the authors
use a formula characterizing the behavior of the Poisson
process in the final time interval. After establishing with
the predetermined confidence probability of different
combinations of seismic events, the statistical treatment of
the losses corresponding to these combinations of damage
recovery costs is carried out. The results obtained can
be used for choosing the seismic retrofit strategy of the
building.

YK 624.07

DOI 10.23968/1999-5571-2020-17-5-108-116

Yenunko C. O. HenmuneiiHas nonsy4ecTb B cTanexe-
ne3006eTOHHOIT 6a/IKe // BeCTHUK Ipa>k TaHCKMX MH)KeHe-
poB. 2020. Ne 5 (82). C. 108-116.

Kniouesvte cnosa: cranexenesobeToHHas 6Oanka, He-
JIMHENHAas MI0/I3Y4eCTb.

PaccmoTpenpl BONPOCH! ydyeTa HENMHENHON ION3Y-
JecTV B CTajexene300eTOHHBIX Oalkax Ha OCHOBE VH-
TeTPajibHOTO YPaBHEHU:A BA3KO-YIPYTO-TIIACTUIHOCTHU
6eToHa. [TonydeHa paspenraomas cucTeMa HeTMHETHBIX
MHTETPa/IbHBIX YpaBHEHMI, IpOBefieHa MHeapusalus
9TOI CUCTEMBI, BBIIIMCAHBI €€ aCUMIITOTHYECKIE PEIIEHNA
IS CIydas TeOPUM YIPYTON HacnencTBeHHocTn. IIpose-
JIeH aHa/IM3 y4eTa He/IMHEHOM I0/I3yYeCcTy B CPAaBHEHUN
C YpaBHEHMAMM JVHEIHON IO/I3yYeCTH ¥ MTHOBEHHDIM
(KpaTKOBpeMeHHbIM) HATPy)XeHUEM C YIeTOM HeTuHeli-
HOIT MarpaMmbl O€TOHa € — G.

Wn. 8. Ta6n.: 1. Bubnmorp.: 7 Ha3B.

Chepilko S. O. Nonlinear creep in a steel-reinforced
concrete beam. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 108-116.
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Keywords: steel-reinforced concrete beam, nonlinear
creep.

Problems of taking into account nonlinear creep in
steel- reinforced concrete beams are considered basing
on the integral equation of viscous-elastic-plasticity of
concrete. There has been obtained the resolving system
of nonlinear integral equations, a linearization of this
system has been carried out, its asymptotic solutions have
been written out for the theory of elastic heredity case.
The analysis of taking into account nonlinear creep has
been performed compared with the linear creep equations
and an instantaneous (short-term) loading allowing for
concrete’s nonlinear diagram.

YIK 624.15

DOI 10.23968/1999-5571-2020-17-5-117-122

Cxeopyos K. [I., Ocoxun A. V. Ontumusanus ¢pop-
MY/IBI PAac4eTHOTO CONPOTHUBIEHNA IpyHTa // BecTHMK
TpaXJAHCKIUX MH>KeHepoB. 2020. Ne 5 (82). C. 117-122.

Kniouesvte cnosa: dyHmaMeHT, pacieTHOE COIMPOTHUB-
JIeHNe, TPYHT, OCHOBaHue, K03 duuyeHT 60KOBOro as-
JIEHVA TPYHTA.

PaccmoTpens! fonyleHns, NpUHATbIE IPU BbIBEJE-
HUY GOPMYIIBI PaCUeTHOTO CONPOTUBIeHNA rpyHTa. [lo-
Ka3aHo, YTO B YC/IOBMAX IUIOCKOU 3afiauyl yueT Koaddu-
I1eHTa GOKOBOTO JIaBJIEHUs TPYHTA IIPUBOAUT K MEHb-
MM 3HaY€HMAM HayajbHOM KPUTUYECKOV HArpysKu W,
CTIefI0OBAaTeNIbHO, K CHYDKEHMIO PacyeTHOTO COIPOTHBIIE-
HUA. YpaBHEHMe IPefieNTbHOTO PABHOBECHS Peall30BaHO
B mporpaMMHOM Komitekce MathCad, uTo mosBomster
[IOJTYYUTDb M30/IMHUM YIJIOB OTK/IOHEHVsI Ha 060il ry-
OuHe OT IPWIOXKEHHOJ PaBHOMEPHO pacIpefie/IeHHOM
Harpysku. JInd ompesienieHMs Hada/lbHOM KPUTUYECKOI
HarpysKi IpuBefeHa Gpopmya, yanTbiBaommas Koahhu-
1yeHT 60KOBOTO apneHus rpynra K. B sakmounTenn-
HOJT 4acTV CTAaTby MPUBEJEHO pellleHne 3afadn mo Gpop-
myse H. I1. ITyssipeBcKOro 1 110 BbIBEfIeHHOIT popMyIIe C
ydaeToMm K pefcTaB/ieHa pasHNIA USONUHUI YT/IOB OT-
KJIOHEHN:, a TalkoKe IPOBefleH aHa/lIN3 aHAJIOTUYHOM 3a-
Hauy B mporpaMmMHoM Kommtekce Plaxis 2D.

Vn. 8. bubnmorp.: 13 HasB.

Skvortsov. K. D., Osokin A. I Optimization of
the formula of the design resistance of soil. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 5 (82), pp. 117-122.

Keywords: foundation, design resistance, soil, base,
coeflicient of lateral soil pressure.

The assumptions made in the derivation of the formula
for the design soil resistance are considered. It is shown
that in the conditions of the plane problem, taking into
account the coefficient of lateral soil pressure leads to lower
values of the initial critical load and, consequently, to a
decrease in the design resistance. The equation of limiting
equilibrium is implemented in the MathCad software

package, which makes it possible to obtain isolines of
deviation angles at any depth from the applied uniformly
distributed load. To determine the initial critical load, a
formula is given that takes into account the coefficient of
lateral soil pressure K. In the final part of the article, the
solution to the problem is given according to the formula
of N. P. Puzyrevsky and according to the formula derived
by the author, taking into account K, the difference in
the isolines of the deflection angles is presented, and an
analysis of a similar problem in the Plaxis 2D software
package is carried out.

YIK 620.92
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Kasaxos I0. H., Tumowyx O. A., Ilonosa K. C. Yco-
BepUICHCTBOBAHNE TEXHOIOTMI MOHTA)Ka COMHEYHBIX
naHenell Ha KpbIlIax 3JaHNI MeTOAOM aBTOMaTuIye-
CKOTO COeMHEeHNA UX PMKCaTOPOB C Ma3aMu KapKaca
U ycTpolicTBa pebep // BeCTHUK IpakJaHCKMUX MH)KEHe-
pos. 2020. Ne 5 (82). C. 123-129.

Kniouesvie cnosa: conHedHast 6arapesi, sHeproapdex-
TUBHOCTD, 9QPeKTUBHOE KpeIUleHNne, paMa aHe/n, NH-
TErpamyisi, «COJTHEYHAs» KPBIIIA, MHHOBALMIOHHAS TEXHO-
JIOTUs, COMHEYHast SHEPIUA.

Omnucax croco6 MopuduKaumn MOJeNN
U KOHCTPYKTMBHO-TEXHO/IOTMYECKOTO PEIIeHNsT YCTPOIL-
CTBa COJTHEYHbIX MaHe/eil Ha KPBIIIaX 3[aHNiT: IpefIo-
>KeHa HOBasi KOHCTPYKIVS COTTHEYHOII MaHeN, KOTopas
YIPOCTUT MOHTaX, @ TakkKe OyfieT crioco6cTBOBaTh ObI-
CTPOMY OCTBIBAaHUIO TaHenel, 4To yBennuuT ux KIIII B
COJTHEYHbIe [HU. YCTAHOBJIEHO, YTO HOBAas TEXHOJIOIMWs
MOHTaXKa Oy/ieT IPAKTIIECKN BBOE JIElLIeBIe, a TAKXKE B
ILATH pa3 ObICTpee 10 BpeMeHM, YeM TPaiUIIIOHHAs; KpO-
Me 9TOro, KOHCTPYKIMIO OyneT ymob6Hee MOHTMPOBATDH
U [IEMOHTHPOBATD B C/Iy4ae HeOOXOAMMOCTIL.

Wn. 2. Tabn.: 2. Bubnmorp.: 10 Ha3B..

Kazakov Yu. N., Timoschuk O. A., Popova K. S.
Improving the technology of installing solar panels
on building roofs by the method of automatically
connecting their retaining clips with the slots of the
frame and the device of edges. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 5 (82),
pp. 123-129.

Keywords: solar battery, energy efficiency, effective
fastening, panel frame, integration, «solar» roof, innovative
technology, solar energy.

The article describes a way of modifying the model
and structural and technological solution for installation
of solar panels on the roofs of buildings, which will
simplify installation of solar panels and contribute to the
rapid cooling of them. The new design will increase the
efficiency coefficient of the solar panels on sunny days.
It has been established that the new installation technology
will be almost twice as cheaper, and also 5 times faster in
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time, in addition, it will be more convenient to mount and
dismount if necessary.

VK 624.05

DOI 10.23968/1999-5571-2020-17-5-130-140

Jlazapesa H. B., 3utnosves A. I0. BmmaHue >Ku3HeH-
HOTO IIVIK/IA Ha paclpefeneHue 3afgad CTPOUTETBHO-
TeXHIYEeCKOI1 9KCIepTu3pl // BecTHUK IpaKaHCKMUX UH-
»xeHepoB. 2020. Ne 5 (82). C. 130-140.

Kntouesvie cno6a: CTpOUTENbHO-TEXHNYECKAs 9KC-
IepTr3a, OOBEKT KANUTAIbHOIO CTPOMUTENbCTBA, XKU3-
HEHHBIJI VKT, TEHIIOfPs/IHAsA CXeMa, MH)XVHVPYHIOBas
CXeMa, peVH>KIHUPVHT.

YckopeHne Hay4HO-TEXHNYECKOTO MpPOrpecca, MOBbI-
meHne TpeGoBaHMII K 6e30macHOCTH, KOoM(OPTHOCTH,
9KOHOMMYHOCTH OOBEKTOB KAIUTATIBHOTO CTPOUTEIND-
CTBa, B/IMAHVE BHEUIHEl 3KOHOMMYECKON Cpembl 00y-
CTIOBNIMBAIOT, B TOM YNCJTe, OPraHU3ALIOHHbIE TPAHCPOP-
Maly He TOJIbKO B MHBECTUIIVIOHHO-CTPOUTENbHOI Jiesi-
Te/IbHOCTI, HO V1 BO BCEX IEPMOJIaX U STANax )KI3HEHHOTO
LUK/Ia 3haHuA U coopyxeHns. OTHOBPEMEHHO C 3TUM
YC/IOKHEHUe OpPraHM3alOHHBIX OCHOB CTPOMTEIbHOTO
U SKVIMIHO-KOMMYHAQ/IBHOTO KOMIUIEKCOB, yBe/INYeHNe
KOJIMYECTBA, a TAK)Ke MHTEHCUBHOCTY B3aMMOJIENCTBUI
KOHTPAreHTOB IPUBOJAT K BOSHUKHOBEHVIO CIIOPHBIX U
KOH(IMKTHBIX CUTYaIMil MeX/Iy HUMM U, KaK CJIe[iCTBUE,
HeoOXO[MIMOCTY BBIXOHa 13 HOOOHBIX cuTyaumit. VH-
CTPYMEHTOM CIIPaBeNINBOrO paspelieHnss KOH(PIUKTOB
MOYXET OBITh CTPOUTENBHO-TEXHIIECKAs 9KCIIEPTHU3A, KO-
TOPYIO B 3aBUCUMOCTH OT MHCTUTYLMOHA/IbHON IIpUHAJ-
JIOKHOCTYM MOXKHO KmaccuuimpoBaTh Kak CymeOHYIo,
mocynebHYI0 1 KOpIopaTyBHYy. PaccmarpuBaercs pac-
TIpefieieHIIe 3a7jayd CTPOUTETbHO- TeXHIYECKOI 9KCIIepTH-
3bI [0 BPEMEHHOII LIKajle >KM3HEHHOTO ILMK/Ia 00DbeKTa,
a TaK)XXe TeopeTHYecKyie OCHOBAHN IIPOSIBICHNUS CBSI3aH-
HBIX C HUMM SIBJIEHMIA.

Vn. 3. Tabn.: 3. bubmmorp.: 10 Ha3s.

Lazareva N. V., Zinoviev A. Yu. The life cycle impact
on the distribution of construction and technical
expertise tasks. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 130-140.

Keywords: construction and technical expertise, capital
construction object, life cycle, General contract scheme,
engineering scheme, reengineering.

Acceleration of scientific and technological progress,
increasing requirements for safety, comfort, and efficiency
of capital construction projects, and the impact of the
external economic environment, among other things,
determine organizational transformations not only in
investment and construction activities, but also in all
periods and stages of the life cycle of buildings and
structures. At the same time, increasing complexity of the
organizational foundations of construction and housing
and communal complexes, growing number and intensity

of interactions between contractors lead to the emergence
of disputes and conflicts between them and as a result,
to the need to get out of such situations. A tool for fair
conflict resolution can be a construction and technical
expertise, which can be classified as judicial, pre-trial and
corporate, depending on the institutional affiliation. This
article discusses the distribution of tasks of construction
and technical expertise on the time scale of the object's life
cycle, as well as the theoretical basis for the manifestation
of these phenomena.

YIK 69.057
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Tonaxansn M. M. ViccnenoBanue ¢pakTopoB Hereo-
MeTPUIECKOTO XapaKTepa, BAUAIOUUX HAa U3TOTOBIE-
HU€ M MOHT@X CTaIbHBIX KOHCTPYKumit // BecTHmk
IpaXJaHCKUX MHXXeHepoB. 2020. Ne 5 (82). C. 141-146.

Kniouesvle cnosa: cranpHble KOHCTPYKIUM, TOYHOCTD
M3TOTOBJIEHNSI, MOHTQXX CTa/JIbHBIX KOHCTPYKIUIL, TeXHO-
JIOTMYHOCTD, META/IOEMKOCTD, 3P PEKTUBHOCTD UCIONb-
30BaHMs CEUeHNsI, ONITUMU3AISL, aHaI3 HAaKTOPOB.

PaccmarpuBatotcst hakTOpBI, BAMAIONINE HA TPOI[EC-
Cbl M3TOTOBJICHNUSA U MOHT@)Xa CTa/JIbHBIX KOHCTPYKLIMIL.
OcHOBHOe BHUMaHIe yaensieTcs pakTopaM HereoMeTpl-
YEeCKOTO XapaKTepa, IPOBOLUTCS MX aHA/IN3 U BBIABIIIIOT-
Cs1 3aBMCHMOCTH APYT OT Apyra. Ha ocHOBaHMY JaHHBIX
3aBUCUMOCTEN JIAIOTCA KOMMEHTApUU K BO3MOYKHOCTU
YCOBEpIIEHCTBOBAHNS METOONOIMH PacyeTa TeXHOMOT -
YeCKIUX JOITYCKOB IPU MSTOTOBIEHNHU ¥ MOHTaXKe CTa/lb-
HBIX KOHCTPYKIIVIL.

Wn. 6. bubnmorp.: 9 Ha3B.

Tonakanyan M. M. Research of non-geometric
factors affecting the manufacture and installation of
steel structures. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 141-146.

Keywords: steel structures, manufacturing accuracy,
installation of steel structures, manufacturability, metal
consumption, section efficiency, optimization, factor
analysis.

The article discusses the factors affecting the processes
of manufacturing and installation of steel structures. The
main focus is on the non-geometric factors, the analysis of
them is carried out, and dependencies on each other are
revealed. Based on these dependencies, recommendations
are offered regarding the possibility of improving the
methodology for calculating technological tolerances in
the manufacture and installation of steel structures.

VIIK 666.97.620.1

DOI 10.23968/1999-5571-2020-17-5-147-154

Hope B. A., Kpacrosckuti P. O., Kanycmun []. E., Cyn-
motzoea II. C., Typxun B. B., Tpasxun II. B. Bnusnue
IUZIOTHOCTY I[eMEHTHO-IIeCYaHOV MATPUILI ¥ BUAA
CTaNbHOI (PUOPHI Ha IVIOTHOCTDH Y MORY/Ib YIPYTOCTH
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cranepnOpoO6eTOHOB MpU HarpeBe B Mpollecce MOXa-
pa // BecTHUK rpakK/JaHCKMX MH>KeHepoB. 2020. Ne 5 (82).
C. 147-154.

Kniouesvie cnosa: ctamedubpoOETOH, ILI€EMEHTHO-
IecyaHas MaTpUIla, BO3JEVICTBME BBICOKVX TeMIIEpaTyp,
IJIOTHOCTD, MORY/Ib YIPYTOCTIL.

PaccmaTpuBaroTcs pesynbTaThl BO3JEICTBMA BBICO-
KX TeMIIepaTyp IIpK MoXKape Ha M3MeHeHMe ITIOTHOCTH
Y MORLY/IsSL YIIPYTOCTU CTanedubpoOeTOHOB MpK pasHbIX
3HAYEHMAX IUIOTHOCTY IIeMEHTHO-IIECYaHON MAaTpPUIIBL,
COOTBETCTBYIOLIEH! ee NMPOYHOCTY Ha PACTSDKEHUe IIpu
nsru6e 5,0 u 8,5 MIIa. [TokasaHo, YTO B AUAIIa30HE TEM-
neparypnl ot 20 go 1100 °C pmarpammbr «IInoTHOCTD
cranepubpobeTa — TeMmImeparypa HarpeBa» HOCAT JIM-
HeITHBII XapakTep 1 uX ¢popMa He 3aBUCHUT OT Buia Qu-
Opsl 1 ee copepxanus B cranepubpoberoHe. PesynbraTs
BBIITO/THEHHBIX VCC/IEIOBAHUI IIO3BOJIAIOT OIPENe/ATh
M3MEeHEeHUe MOAY/IA YIPYrocTy cTanepnubpobeToHa I1o-
C7le Harpesa.

V. 7. Tabn.: 2. Bubmuorp.: 7 Ha3s.

Dorf V. A., Krasnovskij R. O., Kapustin D. E.,
Sultygova P. S., Turkin V. V., Travkin P. V. Effect of
density of cement-sand matrix and type of steel fibers
on the density and elasticity modulus of steel fiber
reinforced concrete at heating during the fire. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 5 (82), pp. 147-154.

Keywords: steel fiber reinforced concrete, cement-
sand matrix, high temperature impact, density, elasticity
modulus.

The paper considers the results of the impact of high
temperatures during the fire on changes in the density
and elasticity modulus of steel fiber reinforced concrete
(SFRC) at different values of density of the cement-
sand matrix corresponding to its flexural strength of 5.0
and 8.5 MPa. It is shown that in the temperature range
from 20 to 1100 °C, the diagrams «Density of steel fiber
reinforced concrete — heating temperature» are linear
and their shape does not depend on the type of fiber and
its content in steel fiber reinforced concrete. The results
of the performed studies allow determining the change in
the elastic modulus of the SFRC after heating.

YIK 691.535

DOI 10.23968/1999-5571-2020-17-5-155-160

Xupxacosa B. V1. BiuaHue HaHOIENUIIONO03bI HA IIPO-
Ilecc TMApATalMy NOPTIAH/LeMEeHTa M CBOJICTBA 6eTo-
Ha // BeCTHMK TpaXX[JaHCKVUX MH>KeHepoB. 2020. Ne 5 (82).
C. 155-160.

Kniouesvle cn06a: HaHOLENIION03a, KOHIIEHTpaLus,
KOMIIO3UT, TEI/IOBbIfIENIEHNE, CTPYKTYPa, CBOCTBA.

PaccmarpuBaercsa MouM(bMKauMﬂ LIEMEHTHOTO KOM-
o3UTa 1 6€TOHA HAaHOLE/UIIONIO30I B HU3KOI U BBICOKOII

KOHIIeHTpalusX. [IpefcTaB/ieHbl pe3y/IbTaTsl BIVSHIS
HAHOLIE/UIIOIO3bl HA IIPOLIECC TBEpPHEHMs LeMEHTHOTO
KOMIIO3UTA, @ TAK)Ke Ha PUBUKO-MeXaHUYeCKIE CBOICTBA
TSDKETIOr0 OeTOHA. BbIsIB/IEHO BIMSIHIME HCIIOIb3YeMOIt
TOOABKM Ha PEOTOTMYECKUE U TIPOYHOCTHDBIE XaPAKTEPU-
cruku 6etona. [TpeayioXkeH HOBBIIT METON, TI03BOJIAIOLMIT
HOBBICUTD 9KCIUTYaTALMOHHbIE XapaKTEPUCTUKM Mare-
puaa.
Wn. 4. Ta6n.: 3. bubnuorp.: 13 Ha3B.

Khirkhasova V. 1. Influence of nanocellulose on the
hydration process of Portland cement and concrete
properties. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2020, no. 5 (82), pp. 155-160.

Keywords: nanocellulose, concentration, composite,
heat release, structure, properties.

The paper deals with modification of cement composite
and concrete with nanocellulose in low and high density.
The author presents the study results of the influence
of nanocellulose on the cement composite hardening
process, as well as the physical and mechanical properties
of heavy concrete. The influence of the used additive on
the rheological and strength characteristics of concrete
is revealed. A new method is proposed to improve the
material performance.

YIK 620.9

DOI 10.23968/1999-5571-2020-17-5-161-172

Kononnes T. @. MeToguKa OLleHKM KayeCcTBa yIpas-
JIeHUs 9HeprocOepeskeHneM U INOBBILIEHMEM SHepro-
3 PeKTUBHOCTY TIPeNPUATUA Ta3o0BOil oTpacmu //
BectHuk rpaxpaHCKuX MHXeHepoB. 2020. Ne 5 (82).
C.161-172.

Kniouesvle cnosa: cucteMa ynpapieHns sHeprocoepe-
JKeHJeM, SHePTOMeHePKMEHT, OLleHKa KauecTBa yIpaBJie-
HIAL.

PaccMaTpuBaeTcsa MeTOfIMKa OLIEHKM KaueCcTBa YIIPaB-
JIeHMsI 9HeprocOepeXKeHueM ¥ IOBBIIIEHEM SHeproag-
¢dexTBHOCTU (DIID) mpemmpuATHA ra30BOl OTPACIN.
Hosblit mogxon obecneunBaeT HOTyYeHe KOMNIeCTBEeH-
HOJI OLIEHKM KadecTBa ympabneHua OIS mpepnpuaArusa
Ha OCHOBE JICIIO/Ib30BaHNA OOJIBLIOTO KOIMYECTBA pas-
JIMYHBIX NapaMeTPOB B YC/IOBMAX OTCYTCTBUA AKTYaslb-
HOIT MHGOPMAIMU O TEKYIeM COCTOSHUM IIPOMU3BOJ-
CTBEHHBIX OOBEKTOB, IIPOBEJEHIE MOHUTOPUHIA 3Ha-
YeHUIT TI0Kas3aTe/Iell M paspaboTKy IIPeIIoKeHMI 10 UX
COBepIIeHCTBOBaHMIO. IIpefcTaBneH IpuMep pacdeTa
HOKa3aTesiell OLleHKM KadecTBa yrpasnaeHua III9 mpen-
IpUATHA Ta30BOI OTPAC/INL.

V. 2. Tabn.: 1. Bubmuorp.: 14 Ha3s.

Konoplev T. E Methodology for assessing the
management quality of energy saving and the energy
efficiency improvement of a gas industry enterprise.
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Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 5 (82), pp. - .

Keywords: energy saving management system, energy
management, management quality assessment.

The article deals with the methodology for assessing
the management quality of energy saving and efficiency
improvement (ESEI) of a gas industry enterprise. The new
approach provides a quantitative assessment of the quality
of ESEI management of the enterprise based on the use of
a large number of different parameters, with up-to-date
information missing about the current state of production
facilities, monitoring the values of indicators and
developing proposals for their improvement. An example
of calculating indicators for assessing the quality of ESEI
management of a gas industry enterprise is presented.

YK 628.31

DOI 10.23968/1999-5571-2020-17-5-173-180

Tensmnukosa A. M., Gedopos C. B., Anexcees M. JI.
MOHUTOPMHT CAHNTAPHO-IKOTOIMYECKO 00CTaHOBKH
Ha KaHAM3aOMOHHONM ceTn // BecTHMK TIpa)laHCKMX
nHxeHepos. 2020. Ne 5 (82). C. 173-180.

Kntrouesvie cnosa: KaHamM3alMOHHAs CETh, CMOTPOBOIA
KOJIOfIell, KaHa/IM3aI[IOHHbIe I'a3bl, METAH, CEPOBOIOPO],
AMOKCUJ YI/IEpOJia, Ta30aHaIN3aTOP.

PaccmoTpena mpo6neMa HeraTBHOTO BO3HEMICTBUA
KaHa/IM3aLMOHHBIX Ta30B Ha CAHUTaPHO-3KONIOTMYECKYIO
06CTaHOBKY TOPOJICKOI Cpefbl. BbIONMHEH MOHUTOPUHT
TAHHBIX Ta30B Ha Y4YacTKe KaHA/IM3ALMOHHON CeT! C
TpeMs CMOTPOBBIMM KOJMOALIAMM KaK Hambojee pac-
IPOCTPAaHEHHBIM BUIOM COOpY>XeHuil. [l1da KoHTpons
KOHIIGHTPALMil Ta30B M3MepUTeIbHOE 000pymoBaHMeE
yCTaHABIMBAIOCh B KOMOAIAX Ha CyTK. [To pesynbratam
06c/IenoBaHNA YCTAHOB/IGHO HaIM4Me B CUCTeMe MeTaHa
¥ TIOBBIIIEHHOE COfiepyKaHye IMOKCHUAa yraepopa. Taxoke
OCYIIECTB/IEHO OJHOKPAaTHOE M3MepeHMe KOHIeHTpalnii
ra3oB Ha [TOBEPXHOCTHU 3eM/u BOMM3K Konoawes. Ilo pe-
3y/IbTaTaM MOHUTOPVMHIA COOPY>KEHNA CMOTPOBOTO KO-
TIOf11a BBIAB/IEH HUSKMII IIOTEHIMA/T 3aTPA3HEHNA aTMOC-
¢bepHOro Bo3pyxa.

V. 3. Tab.: 2. Bubmmorp.: 15 Hass.

Teliatnikova A. M., Fedorov S. V., Alekseev M. I
Monitoring of the sanitary-ecological situation in a
sewer network. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 173-180.

Keywords: sewer network, observation well, sewer
gases, methane, hydrogen disulfide, carbon dioxide, gas
Sensor.

The article deals with the problem of the negative
impact of sewage gases on the sanitary and environmental
conditions of the urban environment. There was
performed monitoring of gases at a section of the sewer
network with three observation wells as the most

common type of structures. To control gas concentration,
measuring equipment was installed in the wells for twenty
four hours. According to the results of the survey, there
was established the presence of methane and an increased
content of carbon dioxide in the system. Also, a one-shot
measurement of gas concentration in the environment
near the wells was carried out. Based on the monitoring
results at the observation wells, a low potential of the air
pollution has been identified.

YI1K629.3.017.5

DOI10.23968/1999-5571-2020-17-5-181-186

Esmioxos C. C., [nadywesckuii JI. C. TopmosHsIe nc-
NBITAHNA IIMH HA CYXOM acanbTOGETOHHOM ITOKPbI-
TUM B JIETHUI nepuop // BecTHUK IpaXk[JaHCKMX MHIKe-
Hepos. 2020. Ne 5 (82). C. 181-186.

Kniouesvie cnosa: TpaHCIIOPT, IPOTEKTOP, IIUIIBI, TOP-
MO3HOJI HYTb, CIeI/IEHNEe C JOpPOroii, 3¢(deKTUBHOCTD
TOPMO>KEH S, TEXHOIOT UM, 3aMeJi/IeHHe.

[TpoBeneHbl MICIIBITAaHMA 3aMefJIeHNs TPAHCIIOPTHBIX
cpeicTB Kareropuy M1 mpy MCIIONb30BaHUY JieCenepo-
merpa BRAKE TESTER mopenn LWS-2/MC nHa cyxom
acambTOOeTOHHOM MOKPBITUM U OKPYXKAIollell TeMIle-
parypsr 17+0,5 °C. bpun conocTaseHbl 3HaYeHNUs, I10-
JIy4eHHbIe B pe3y/IbTaTe IPOBeJjeHHBIX U3MePEHNIT K03 d-
¢unyeHToB cuerieHusa acanabTOOTOHHBIX MOKPBITHUI,
U 3HA4YeHNs, NTOTyYeHHble IIPU IIPOBENEHNN TOPMO3HBIX
VICIIBITaHUIA

V. 3. Tab.: 2. Bubmmorp.: 14 Ha3s.

Evtyukov S. S., Gladushevskiy 1. S. Brake
tests of tires on dry asphalt concrete pavement
in summer period. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 181-186.

Keywords: transport, tread ply, anti-skid studs,
braking distance, road adhesion, braking performance,
technologies, deceleration.

The deceleration tests of M1 category vehicles were
carried out using the BRAKE TESTER model LWS-2/
MC decelerometer on dry asphalt concrete pavement at
ambient temperature t = 17 + 0,5 °C. There were compared
the values obtained as a result of measuring the adhesion
coefficients of asphalt concrete pavement and those
obtained during the brake tests.

YIK 656.11

DOI 10.23968/1999-5571-2020-17-5-187-193

3axapos []. A., Padrouiun A. A. VI3MeHeHMe TOTBIIK-
HOCTU HaceleHUs IpM pasBUTUM B ropojax mHdpa-
CTPYKTYPBI JJI1 00IIeCTBEHHOI0 TPAHCIOPTA, BEIOCHU-
NegUCTOB U NeleX0f0B // BeCTHUK IpakIaHCKUX VHXKe-
HepoB. 2020. Ne 5 (82). C. 187-193.

Kntouesvle cnosa: muaHBIT U OOIIeCTBEHHBI TPAHC-
HOPT, BETIOTPAHCIIOPT, IEeIeXONHOE ABYDKEHME, TTaTHbIe
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TapKOBKM, MOJOCBHI [l MapIIPYTHBIX TPaHCIOPTHBIX
CPefiCTB, BEIOTOPOXKKIA.

PaccmoTpeHa MOABMKHOCTD Hace/leHUsA KPYITHOTO
ropofa, He UMEIEr0 BHEYIMIHOTO TPAaHCIIOPTa C YMC-
NeHHOCTbI0 >kmrenert 800 ThIC. 4YenoBeK. B pesymbrare
MMMTALMOHHOTO MOJENMPOBAHMA C MAKPOCKOINYECKOIA
TPAHCIOPTHOI MOJIE/IbI0 TOPOJia YCTAHOBJIEHO BIMAHUE
CTOMMOCTH IUTaTHBIX MapKOBOK, IPOTSKEHHOCTH IIOIOC
I/ MapUIPYTHBIX TPAaHCIOPTHBIX CPECTB U BENOJOPO-
JKEK Ha OO TIepelBIDKeHNUI Ha IMYHOM U 00IIecTBeH-
HOM TpPAHCIIOPTe, BENOTPAHCIIOPTE, NENIeXONHbIX Iepe-
TBYDKEHMIT ¥ BBINIOJTHEHA OLl€HKA M3MEHEHMS ITacCaXKu-
pOOOMeHa OCTAHOBOYHBIX ITHKTOB M ITaCCa>KUPOIIOTOKA.
IToxasaHo BIMAHME HOBOTO IIEIIEXOHOTO MOCTa 4Yepes
p. Typa Ha usMeHeHMe MapUIPYTOB ABVDKEHM XKUTeel
ropopa.

V. 2. Tabn.: 6. bubmmorp.: 14 Ha3s.

D. A. Zakharov, A. A. Fadyushin Changes of the
urban population mobility at the development
of infrastructure for public transport, cyclists and
pedestrians.  Vestnik  grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 187-193.

Keywords: private and public transport, cycling
transport, pedestrian traffic, chargeable parking facilities,
lanes for public transport, bike paths.

The article examines the mobility of the large city
population with 800 thousand inhabitants where there is
no off-street transport. As a result of simulation modeling
with a macroscopic transport model of the city, there
was established the influence of the chargeable parking
facilities® cost, the length of lanes for public transport and
bike paths on the share of movements by private and public
transport, cycling, pedestrian movements. An estimation
of changes in passenger turnover at bus stops and
passenger traffic was performed. The impact of the new
pedestrian bridge across the river Tura is demonstrated in
relation to the resident transportation routes change.

YIK 656.022
DOI10.23968/1999-5571-2020-17-5-194-198
Heanos 1. A., Tepenmves A. B. AHamUTHIECKasA MO-
menb popMUPOBaHINA ABTOOYCHBIX MapLIPYTOB B -
poBoOIT TpaHCHOPTHOI1 3KocucTeMe // BecTHUK rpax-
IBaHCKUX MHXeHepoB. 2020. Ne 5 (82). C. 194-198.
Kntouesvie cnosa: aBTOOYCHBIII MapIIpyT, TPAaHCIOPT-
Had CUCTeMa, JUHAMIYeCKoe IIPOorpaMMIPOBaHue, ONTH-
MajbHas TPaeKTOpNs, MHOTOKpUTepUanbHasd 3a/java.
[TpuBOAMTCA aHATUTIYECKAS MOZIE/Tb IOCTPOCHNA aB-
TOOYCHBIX MapILIPYTOB B CJIOKHOI ITACCAXUPCKOI TPaHC-
TIOPTHOI CUCTEMeE, ABJIAIONIAsACS OCHOBHBIM 97IEMEHTOM B
KOHLIETIIIVM Pa3BUTYs LMPOBBIX TPAHCIOPTAX KOCK-
CTeM Ha OCHOBe 0OBEKTHO-OPMEHTHPOBAHHOTO MOAXOfA.
Paspaborannas MOfie/Ib yIIpaB/IeH st 00beKTaMI B TPAHC-

HOPTHOJ MACCAXMUPCKOI crucTeMe 6asupyercs Ha pelle-

HUJ MHOTOKPUTEPUAIbHOI 3afa4uyl JUHAMIYECKOTO IPO-

TPaMMMPOBAHIISI, IPY 9TOM TEXHOIOTHS CHTE3a ITOTHBIX

COBOKYITHOCTe 9 (PeKTUBHBIX OLICHOK ofOecIieunBaeTcs

olpefeNieHyeM YacTHBIX [TapeTo-onTrMaIbHbIX OLICHOK.
Vin. 1. Tabn.: 1. bubmnorp.: 11 Ha3ss.

Ivanov 1. A., Terent'ev A. V. Analytical model for
the formation of bus routes in the digital transport
ecosystem. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2020, no. 5 (82), pp. 194-198.

Keywords: public bus route, transport system, dynamic
programming, optimal trajectory, multi-criteria task.

The article presents an analytical model of planning
bus routes in the complex passenger transport system. This
model is the main element in the concept of the digital
ecosystem transport development based on an object-
oriented approach. The developed model of facilities
management in the transport passenger system is based on
solving the multi-criteria task of dynamic programming,
while the technology of synthesis of effective estimates’
aggregate is provided by the determination of private
Pareto-optimal estimates.

YIK 629.3

DOI 10.23968/1999-5571-2020-17-5-199-205

Ilysaxkos A. B. VIHCTpyMeHTaNbHbIl KOHTPONb 3a-
pARHOro 6amaHCa TPAHCHOPTHBIX CPencTB // BecTHuk
IpaXJaHCKUX MHXKXeHepoB. 2020. Ne 5 (82). C. 199-205.

Kniouesvie cno6a: aBTOMOOVIBHBIII TeHEPaTOp, pern-
CTpaTOp aHAJIOTOBBIX JJAHHBIX, 3aPANHBIN OamaHC, KO3d-
¢bunyent sarpysku, k03¢ duieHT paboToCIoCOOHOCTH

VHCTpyMeHTa/IbHBII KOHTPO/Ib 3apsifHOro 6GamaHca
HIO3BOJISIET OIIEPATVBHO OLIEHNTH 3¢ PEKTUBHOCTD Pabo-
TBI U TEXHIYECKOE COCTOSHNUE 3IEMEHTOB CUCTEMBbI 37IeK-
TPOCHAO)XeHUsI TPAHCIIOPTHBIX CPefcTB. PaspaboTaHbl
K09 GUIMEHTDI, TO3BOJLIIONIVE OLEHUTh TEXHUYECKOe
COCTOsIHME aBTOMOOV/IBHOTO reHepaTopa (koadduiyeHT
paborocriocob6HOCTN) 11 3G DEKTUBHOCTD €T0 PabOThI IPK
TEeKyIeM COYeTaHMM HArPy3KU U YacTOTHI BpAI[eHVS
nBuraresisi. VIsMepeHBI OCHOBHBIE IIapaMeTPbI CUCTEMBI
9/IEKTPOCHAOKEHNST C MOMOIIBI0 YeThIPEXKAHATBHOTO
perucTparopa aHaJIOrOBbIX JaHHBIX. Jla/IbHeIIe ncCrIe-
IoBaHMA OYAYT HAIpaBJIeHDbI HA BBIAB/ICHNE M3MEHEHMIT
3apsgHOro 6asaHca aBTOMOOWIA IIPM BO3HMKHOBEHUH
HENCIIPABHOCTEl aBTOMOOM/IBHOIO TeHepaTopa U CTap-
TEPHOI AKKYMY/IATOPHOI 6atapent.

Vin. 6. Bubmmorp.: 15 HasB.

Puzakov A. V. Instrumental monitoring of the vehicle
charging balance. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 5 (82), pp. 223-232.

Keywords: automotive electric generator, analog data
logger, charging balance, load factor, operability factor.
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The instrumental control of the charging balance
makes it possible to quickly assess the efficiency and
technical condition of the components of the vehicle
power supply system. Factors have been developed that
allow assessing the technical condition of the automobile
alternator (efficiency factor) and its operation efficiency
at the current combination of load and engine speed.
The main parameters of the power supply system were
measured using a four-channel analog data logger. Further
research will be aimed at identifying the changes in the
charging balance of the vehicle in case of failures of the
automotive alternator and accumulator starting battery.

YK 338.4

DOI 10.23968/1999-5571-2020-17-5-206-215

Acayn B. B., Pubnos E. 1., Kypanos C. I1. Ilupposas
MOJePHM3aINA TOPOJA: ONbIT IPOEKTOB «YMHBIX TOPO-
noB» B lepmanum // BeCTHUK rpak[aHCKUX VH)KEHEPOB.
2020. Ne 5 (82). C. 206-215.

Kntouesvie cnosa: umbposusanna, MOZEPHU3ALNA,
«YMHBIJI TOPOJl», «YMHBIN [JOM», MYHULIUIIAJIUTETHI, TO-
POZICKO€E caMOYIIPaBJIEHNE.

PaccmaTpuBaeTcsa ONBIT NPOEKTOB IM(POBOIT MoO-
mepHM3anuu ropopos B lepmanum. TepMMHBI «yMHBI
TOpofi» M «yMHBIIl PETMOH» HOCAT BO MHOTOM HMCKYC-
CMOHHBIN XapaKTep, YTO OTPa)KaeTcA B Pa3NM4HOl Ha-
IPaBJIEHHOCTY PasBUTUA TopofioB. PaccMaTpubaercs
IIPaKTIKa CO3aHNs MHTE/UIEKTYaIbHOI CeTI BCeX 06a-
cTell )KM3HM U OM3Heca B MyHMIMIIaIUTeTaX. JIeTMOTUB
VCCTIElOBAHUA — CeTeBble MHPPACTPYKTYPBI TOIKHBI
CO371aBaThCA C MCIO/Ib30BaHMEM HOBBIX T€XHOIOTWIL [/Is
peleHyst TOPOACKUX 3afiad, LU(POBbIe YCIYIN AO/DKHBI
OBITH A[IATITHPOBAHBI K IIOTPEOHOCTSM TPAXKHAH U YIyd-
IIaTh Ka4eCTBO MX >KM3HIL

Vin. 1. Ta6n. 4. Bubnuorp.: 12 HasB.

Asaul V. V., Rybnov E. I, Kuralov S. P. Digital
modernization of the city: experience of the «Smart
City» projects in Germany. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 5 (82),
pp. 206-215.

Keywords:  digitalization, modernization, «Smart
City», «Smart Home», municipalities, city government.

The article examines the experience of creating digital
urban modernization projects in Germany. The «Smart
City» and «Smart Region» terms have largely polemical
character, which is reflected in the different directions of
urban development. The practice of creating an intelligent
network of all areas of life and business in municipalities is
considered. The main message of the study is that network
infrastructures should be created using new technologies
for addressing the city problems, digital services should
be adapted to the needs of citizens and improve their life
quality.

VIIK 338.45

DOI10.23968/1999-5571-2020-17-5-216-222

Jleonmvesa M. B. VIHHOBaIIMOHHBIN CTU/Ib MEHe]-
JKMEHTa KaK OpraHN3alMIOHHO-YIIPaBIeHYeCKNIT KOM-
TNIOHEHT NpefNpPUHIMATEIbCTBA Ha COBPEMEHHOM 3Ta-
1e // BeCTHUK rpaXgaHCKMX MHXeHepoB. 2020. Ne 5 (82).
C. 216-222.

Kntouesvie cnosa: IpenIpMHNMATETbCTBO, KOHKYPEeH-
V151, MHHOBAIVIOHHBIN CTV/Ib MEHEIPKMEHTA, CAMOYIIPaB-
JIeHMe, KOHLIeIMs «OMPr030Bast OpraHn3arIyisi».

Vccnenyercsa MHHOBAMOHHBI CTU/Ib MEHEIXKMEHTA
B KayeCTBe OPraHM3alMIOHHO-YIIPaBI€HYECKON KOMIIO-
HEHTHI IPeAIPUHUMATENbCTBA, IPMYeM CaMo ITIPeNIIpu-
HIUMATEe/IbCTBO CTPYKTYPUPYETCA IO TpPeM K/II04eBbIM
HalpaB/leHNAM: «IMYHOCTHbIE — 3KOHOMMYECKUE —
OpraHNM3aIIOHHO-YIpaBaeH4eckye». OCHOBbIBasCh Ha
9TOM CTPYKType M aHANU3UPYsA TEKYIIYI0 CUTYaIuIo,
paccMaTpUBAIOTCA pa3MMYHble CTUIN YIIpaBIeHUA B KOH-
TeKCTe CYIIeCTBYIOIUX TeOpUil MUepCTBa, UX BIUAHNE
Ha TIpeJNpUHMMATENbCKYI0 aKTMBHOCTb OPTraHU3AINII,
IaeTCs IIOHMMAaHMe WHHOBAIMIOHHOTO CTWIS MeHe[-
>KMeHTa. Ha ocHOBe IIpaKTU4ecKOro OIbITa OljeHMBAeTCs
BO3MOXXHOCTb TIPYIMEHeHNsI IPUHIMIIOB paboThl B paM-
Kax KoHIenuuy «bupiozoBad opraHmsanus» B KauecTBe
3¢ (eKTVBHOrO MHCTPYMEHTa MHHOBALVIOHHOTO CTUJIA
yIpaBlIeHNs.
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organizational and managerial component of modern
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Thearticleexaminestheinnovativestyleof management
as an organizational and managerial component of
entrepreneurship, whereby entrepreneurship itself is
structured in three key areas, namely, personal, economic,
and organizational-managerial ones. Based on this
structure and analyzing the current situation, various
management styles are considered in the context of existing
leadership theories, their impact on the entrepreneurial
activity of organizations, and an interpretation of the
innovative management style is given. Based on practical
experience, the possibility of applying the principles of
work within the framework of the «Teal organization»
concept as an effective tool for innovative management
style is evaluated.
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MeXaHNU3M NpuBIedYeHNs MHPPACTPYKTYpHBIX MHBe-
CTHIIVIL: IPOG/IeMBI BHEPEHNS U CHVDKEHVIEe PYICKOB //
BecTHUK TpakgaHCKMX MHXeHepoB. 2020. Ne 5 (82).
C. 223-232.

Kniouesvie cnosa: mHPpacTpyKTypHble MHBECTULINIA,
CTPOUTENBCTBO, TOCYJapCTBEHHO-YaCTHOE MapTHEPCTBO,
aBTOMOOV/IbHbIE TOPOIH, PUCKIL.

PaccmarpuBaercs mpobema npuBedeHNs MHBECTH-
LUl B CTPOUTENIBCTBO MHPPACTPYKTYPBI, KOTOPast OCTPO
CTOUT B KaXXIoM permoHe Poccun. AKTUBHBIX JIeICTBUIA
rOCyfiapcTBa [/ peanusaliuyl KPYHIHBIX MHPPaCTPyK-
TYPHBIX IIPOEKTOB, 10 MHEHMIO aBTOPOB CTaTbl, HeMO-
craToyHo. Heo6XomuMo mpuBIedYeHNe 3HAYUTETbHBIX
(GMHAHCOBBIX PECYPCOB U pealn3alfusi COOTBETCTBYIO-
VX HaIIVIOHA/IbHBIX IPOEKTOB. PacKphIBaeTCA MEXaHN3M
IIpUBJIeYeHNA WMHQPPACTPYKTYPHBIX WMHBECTULIMIL, MC-
MIO/Tb3YEeMBIiT BO BCEM MIpe, — FOCYAapCTBEHHO-YaCcTHOE
naprHepcTBO (I'YII). ABTOpBI aHAIU3UPYIOT CoEePHKIBAIO-
mye ¢paxTope! BHegpenys ['UI] B HanmoHa/IbHbIE IPOEK-
TBI, CTPOUTEIBCTBO aBTOMOOVIIBHBIX JOPOT; IpefIaraioT
MeXaHU3MBbI CHIDKeHMA puckos I'YUII.

V. 6. Ta6n.: 3. Bubnmorp.: 3 Ha3B.
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Public-private partnership as a mechanism for attracting
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public-private partnership, automobile roads, risks.

The article discusses the problem of attracting
infrastructure investments which is acute for every
region of Russia. According to the authors of the article,
the state participation is not enough to implement major
infrastructure projects. It is necessary to attract significant
financial resources and to ensure the implementation
of relevant national projects. The article reveals the
mechanism for attracting infrastructure investments
used throughout the world, namely, the public-private
partnership (PPP). The authors analyze the constraints
on the implementation of PPP in national projects, the
construction of roads. Some mechanisms for reducing
PPP risks are offered.
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Kntouesvie cno6a: WHBECTUIVIOHHO-CTPONUTEIbHAA
cdepa, CTPOUTENIBCTBO, IPeAIPUHUMATENIbCTBO, MHHOBA-
LIVIOHHAS IeSITe/IbHOCTD, MHHOBAIIMOHHAS IPYUBJIEKATe/Ib-
HOCTDb, TOCYaPCTBEHHOE PEryIMpOBaHNe.

B Hacrosmee BpeMs OFHUM ¥3 OCHOBHBIX (haKToO-
POB pOCTa HAIMOHA/IbLHOIN 9KOHOMMKM CTpPaHbl sBJLA-
eTCsl Hay4YHO-TEXHUYECKUII MPOrpecc, a BMeCTe C HUM
U VHHOBAIVIOHHAs JeATe/NbHOCTDb. YIpaBJeHUe MHHO-
BAIJIOHHBIMI IIpoljeccaMy TpebyeT Ha ¢efepanbHOM U
PErMOHaIbHOM YPOBHSAX 3HaHMs UX 3aKOHOMEPHOCTEIL,
MIMEHHO II03TOMY BO3pacTalolliee 3Ha4eHMe IpruobpeTaeT
TOCYHapCTBEHHOE perynupoBaHyie MHHOBAIVOHHON fies-
TenbHOCTH. Ha ceropHAmHMIT eHb 9KOHOMMKa Poccnii-
ckoit Depepanuy 3aBUCMMa OT HAyYHBIX JOCTVDKEHUI
Y TEXHOJIOTMYECKUX IIPOPHIBOB. PacCMOTpEHBI MeTOADI
IPSMOTO 9KOHOMMYECKOTO PeryMpOBaHMs VHHOBALV-
OHHOJI JIeATEeNIbHOCTY B MHBECTUIMOHHO-CTPOUTEIBHON
cdepe. IIpenmoxeHHbIT METOL, pacipefeneHns OomKeT-
HBIX CPeICTBa Ha HOJfiep>KaHlie MHHOBALMII B PerMOHax
Poccuiickoit Oepepaniny MOIOKUTENIbHO BAMAET HA I10-
BBIIICHJE IHHOBAIYIOHHOJ IPUBJIEKATeIbHOCTY PErMOHa
U IIpeIPUHMMATENbCKUX CTPYKTYP.

V. 1. Tabn 3. bubnmorp.: 14 Ha3B.
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Currently, one of the main factors of the growth
of the country's national economy is scientific and
technological progress, and, consequently, innovative
activities. The management of innovation processes
requires at the federal and regional level the knowledge
of the regularities, which is why the state regulation of
innovation is gaining an increasing importance. To date,
the economy of the Russian Federation is dependent on
scientific achievements and technological breakthroughs.
The paper discusses methods of direct economic
regulation of innovation activities in the investment and
construction sector. The proposed method of allocating
budget funds to support innovations in the regions of
the Russian Federation has a positive effect on increasing
the innovation attractiveness of the region and business
structures.



