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Meuna M. C. TIpueMbl 3KOapXUTEKTypbl B COBpe-
MEHHOM 3apy0exXHOM xpamocrpoeHuu // BecTHuk
IpaKIAHCKUX MH>KeHepoB. 2020. Ne 6 (83). C. 5-12.

Knouesvie cnosa: apXuTeKTypa, COBPeMEHHBIN Xpa-
MOBBIIT KOMIUIEKC, «3€JIEHbIe» TEXHOIOTUM, TIPUEMBI 9KO-

ApXUTEKTYPBIL.
PaccMoTpeHpl  mpumeMbl  9KOApXUTEKTYpbl, IpHU-
MeHseMble IIpY  (OPMUPOBAHUYM  APXUTEKTYPHO-

[UIAHUPOBOYHBIX, KOHCTPYKTHUBHO-TEXHNYECKUX U Tpa-
[OCTPONTENbHBIX peLIeHNIT COBPEMEHHBIX XPaMOBBIX
KOMIUIEKCOB. IIprBeieHBI IpuMephbl 3apyOeXXHBIX Xpa-
MOBBIX KOMIUIEKCOB, B apPXUTEKTYPYy KOTODPBIX BKIIIOUE-
HbI KOMIIOHEHTBI «3€JIEHOTO» CTPOUTENbCTBA. BhIsABIEHbI
BO3MO)XHBIE HAIIPaBJIEHVsI PAasBUTHUS «3€IEHOI» apXi-
TEKTYPbI B OT€YECTBEHHOM XPAMOCTPOEHNIL.
Tabm.: 5. Bubnuorp.: 8 Hass.

Ivina M. S. Methods of eco-architecture applied in
foreign modern temple design. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp. 5-12.

Keywords: architecture, modern temple complex,
«green» technologies, techniques of eco-architecture.

The article discusses methods of eco-architecture
applied in architectural, structural, technological and
urban planning solutions in modern temple design.
Examples of foreign temple complexes, the architecture
of which includes some «green» building components,
are given. Possible directions of «green» architecture

development in the domestic temple building are
identified.
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Jlucosckuii B. I, Ilyxapenko 0. B. HanmmonanpHbIi
pomMaHTH3M Hayana XX BeKa B IBYX apXMTEeKTYPHbIX
mkonax Ilerep6ypra // BecTHUK IpakTaHCKUX MHXKEHe-
poB. 2020. Ne 6 (83). C. 13-24.

Kniouesvte cnosa: Cankt-Iletep6ypr, VIHCTUTYT rpax-
TAaHCKUX MH)XEHepOB, AKaJleMIUs XyOXKeCTB, yd4eOHbIe
IIPOEKTBI, HEOPYCCKUIL CTUIb, CEBEPHBII MOZEPH.

PaccMmaTprBaeTcst OfMH U3 aCleKTOB GOMBIION TeMBbI,
CBSI3aHHOJ C M3YyYeHMeM POMAHTHU3Ma B PYCCKOI apXm-
tekrype pyoexa XIX n XX BekoB. OCHOBHOe BHUMaHue
aBTOPbI YHENAT «HAIMOHATbHOMY» OTBETBJIEHUIO PO-

MaHTUYeCKOTO HaINlpaBJIeHN s, BOIJIOTUBIIEMYCS B Bapu-
aHTaX, Ha3bIBAE€MbIX «HEOPYCCKMM CTUIEM» U «CEBEPHBIM
MopepHOM». C IIOMOIIBIO COOTBETCTBYIOLIMX IIyO/IMKa-
LT ¥ apXMBHBIX MaTepUaIoB BBIACHAETCH, B KaKOi Mepe
9TV BapMaHThI OKA3aJIVCh MCIIOIb3yeMbIMM B IPAKTUKe
y4eOHOTO MPOEKTUPOBAHMsI B AKa/leMUIl XYZOXKECTB 1 B
MHcTuTyTe rpakgaHcKuX MHXeHepoB. IlokasaHo, 4To B
VHCTUTYTE rPaXXFAHCKUX NHXKEHEPOB OO/IBIION HHTEPeC
BbI3bIBa/I CEBEPHBII MOJIepH, TOrfja Kak B AKaJleMun xy-
TOXECTB IpeAToYTeHNe OTAaBany HEOPYCCKOMY CTUIIO.
ITpuBOASsITCSt KpaTKue CBEfeHNsI 00 MCIIONb30BAHNN [IPH-
€MOB, XapaKTepHBIX A/A Pa3HbIX BepCUil «HAIMOHA/b-
HOTO» HaNpaBIeHM:A, B CaMOCTOATENbHOI TBOPYECKOI
IPaKTVKe BOCIUTAHHUKOB 00X KO
V. 19. Bubmumorp.: 10 Hass.

Lisovskiy V. G., Pukharenko Yu. V. National
romanticism of the early XX century in the two higher
schools of architecture in Saint Petersburg. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 6 (83), pp. 13-24.

Keywords: Saint Petersburg, Institute of Civil
Engineers, Academy of Fine Arts, training designs, «Neo-
Russian style», «Northern Art-Nouveaux».

The article regards one of the aspects of the large
theme associated with the study of romanticism in the
Russian architecture of the end of the XIX - early XX
centuries. The authors focus on the «national» branch of
the romanticism trend in architecture embodied in two
versions known as «Neo-Russian style» and «Northern
Art-Nouveaux». As a result of study of some relevant
publications and archive materials, it has been figured out
to what extent these versions were used in the architectural
study practice at the Academy of Fine Arts and at the
Institute of Civil Engineers. It is shown, that at the Institute
of Civil Engineers the «Northern Art-Nouveaux» aroused
an enthusiastic interest, and at the Academy of Fine Arts
the «Neo-Russian style» was regarded as more preferable
for study. Some brief information regarding the methods
typical for these two different versions of the «national»
trend in the independent creative practice of the graduates
of both schools is provided.
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Monomxosa E. I. Mexauusm ¢opMmupoBaHus pe-
T'YLAPHOI TOPOACKOIL cpefbl (Ha mpuMepe aHcaMOmeit
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Cankr-Ilerep6ypra B mepsoii rpetu XIX Beka) // Bect-
HIIK TPXXJAHCKUX MH>KeHepoB. 2020. Ne 6 (83). C. 25-38.

Kntouesvie cnosa: ropopckas cpefia, LEHTP TOPOXa,
IpajjOCTPOUTENIbHBII aHCaMOJIb, YIIpaB/IeH) e pa3BUTIEM
TPafOCTPOUTENbHBIX CUCTEM.

[IpencTaBiAOTCA AeTEPMMHAHTB  (POPMMPOBAHNSA
ropozickoit cpenpt Ha npumepe Cankr-Ilerep6bypra, cun-
TAIOI[ETOCA «YMBIIUICHHBIM», «CIUITAHUPOBAHHBIM» TO-
POIOM M YHMKa/lbHONM MOJENbI0, KOTOPas OTYeTNNBee,
4eM B JPYTMX TUIIAX FOPOJCKUX IOCE/IEHMI, TTI03BOJIAET
BBIAB/IATD JIBVDKYIIME CHIIBI M Pe3y/IbTaThl TPafloCTPON-
Te/bHBIX mporjeccoB. Ocoboe BHMMAHNE YAEIETCSA CO-
OTHOIIEHUIO IIeJIEBBIX KOMITO3MIIMIOHHO-3CTETUYECKIX
YCTaHOBOK U PecypcoB (TeppUTOPUAIbHBIX U (pUHAHCO-
BBIX), KOTOpBbIE IIPUBJIEKA/IVCH /IS pellleH s TOCTaB/IeH-
HoM 3amaun. IloguepkuBaeTca BospacTamllee 3HaYEHMe
IIparMaTM4ecKUX COOOpa’keHMil, KOTopoe OOYCIOBMIO
THepexof] Ha HOBYIO MOZeb YpOaHM3aI[IOHHBIX Ipoliec-
COB— OT IEepBOHAYa/JIbHOTO OCBOEHMUA TePPUTOPUHU K
PEKOHCTPYKIIUN U YIIOTHEHNIO 3acTpoitku. Ocobblit 1H-
Tepec IPefCTaBIIAIT 00CTOATeIbCTBA epBoii TpeTu XIX
BeKa, CIoco6cTBoBaBIIMe GOPMUPOBAHNIO BHIAIOLINXCSA
apXUTEKTYPHO-TPalOCTPOUTENbHBIX aHCAMOTIelt.

V. 5. Tab.: 2. Bubmmorp.: 28 Ha3B.

Molotkova E. G. Mechanism of the regular urban
environment formation (on the example of Saint-
Petersburg ensembles in the first third of the XIX
century). Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 6 (83), pp. 25-38.

Keywords: urban environment, city center, urban
ensemble, management of the urban planning systems
development.

The article discusses the determinants of the urban
environment formation of Saint-Petersburg, which is
considered a «deliberate», «planned» city and a unique
model that allows identifying the driving forces and results
of urban planning processes more distinctly than any
other types of urban settlements.The author focuses on
revealing the ratio of target compositional and aesthetic
goals and resources (territorial and financial), which were
involved in solving the task. The author points out an
increasing importance of pragmatic considerations, which
resulted in the transition to a new model of urbanization
processes, from the initial development of the territory to
reconstruction and growth of urban development density.
Of particular interest are the circumstances of the first third
of the XIX century, that contributed to the formation of
outstanding architectural and urban planning ensembles.
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Casuna V. 1., Ilepos . B., bonomun C. A. OcHOBHBbIe
daxropsl, Bauaromue Ha GpopMupoOBaHIe TUIOIOTUN

KOMIIIEKCOB IHHOBAIIVIOHHOTO HasHaYeHuA // BecTHUK
TPaXJAHCKUX MH>KeHepoB. 2020. Ne 6 (83). C. 39-45

Kniouesvle cn06a: VHHOBAIIVOHHAS [€ATENbHOCTD,
TUIIO/IOTYST KOMIUIEKCOB MHHOBAI[MOHHOTO HAa3HAYEHNS,
VHHOBAIMOHHAS CUCTEMA, VHHOBAL[MOHHOE pa3BUTHE,
(bakTOpBl BIMSIHUS, XapaKTEPUCTMKU MHHOBAIIMOHHOI
JesITe/IbHOCTY, MHHOBALMOHHAs MHPPACTPYKTYpa, HayKa
U IPOU3BOJCTBO, IPMOPUTETHBIE HATIPAB/ICHN.

Il cO3maHMsL COBPEMEHHBIX THUIIOB KOMIITIEKCOB
VHHOBAIVIOHHOTO HasHA4YeHUsl CJIeAyeT Y4YUTHIBATh
KOMIUTEKC (DaKTOPOB, KOTOpble HEOOXOAMMBI Ipu Pop-
MIPOBAHNY MHHOBALMOHHON CHMCTEMBI U OIpEe/SIOT
TpeOOBaHMsI, HpebsBIseMble KaK KO BCeil CHUCTeMe,
TaK M K OTJE/IbHBIM ee 9/eMeHTaM. B cTaTbe 0603Hade-
Ha aKTya/JbHOCTh VHHOBAIMOHHOTO pasButyst CaHKT-
I[Tetep6ypra; faeTcst TONKOBaHME IOHATISI MHHOBAIINOH-
HOIT [IesITeNIbHOCTY B YaCTI PasBUTHUS MHPPACTPYKTYPBI;
IPUBOAUTCA 0030p PaKTOPOB M MX OCOOEHHOCTEN s
Caukr-Iletepbypra.

V. 2. Bubnyorp.: 4 HasBs.

Savina I. I, Perov E V., Bolotin S. A. Main factors
affecting the formation of the typology of innovative
purpose complexes. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 39-45.

Keywords: innovation activities, typology of innovative
purpose complexes, innovation system, innovation
development, factors of influence, characteristics of
innovation activities, innovation infrastructure, science
and production, priority areas.

To create modern types of innovative purpose
complexes, it is necessary to take into account a number of
factors, which are vital for the formation of an innovation
system and which determine the requirements for both
the entire system and its individual elements. The article
presents a substantiation of the relevance of St. Petersburg
innovation development. The concept of innovation
activities in terms of infrastructure development is
defined, and an overview of the factors and their features
in relation to St. Petersburg is given.
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Benuiii I’ V. «O6paTHBI» MeTOR, pacyeTa ycHInBae-
MBIX IO HATPY3KOJl CTEP)KHEBDIX 3TIEMEHTOB CTATHHBIX
KOHCTPYKIIMIT IIyTeM yBenudeHns cedeHuit // BecTamx
TPOKIaHCKUX NHXeHepoB. 2020. Ne 6 (83). C. 46-55.

Kniouesvie cn06a: cTep)KHEBOI 37IEMEHT, IIPOYHOCTD,
0611ast yCTOMYMBOCTbD, YCU/IEHME IIyTeM YBEINYEHNUS Ce-
YeHUs, YCUICHMe TI0J, HaTrpy3KOMl, YIpPYyroIUIacTUYecKue
Iedopmanyi, oblijee 3arpy>KeHue.

s paspaboTKM HMpaKTUYECKUX peKOMEHAALMil 110
pacyeTry Ha IPOYHOCTD U YCTOMIMBOCTD TP 001IIeM CITy-
Yae 3arpy>kKeH!sA YCUIMBaeMbIX IIOfI HATPY3KOU CTepKHe-
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BBIX 9JIEMEHTOB CTa/IbHBIX KOHCTPYKINIT ITPEIOKeH «06-
PaTHBIIT» YMC/IEHHO-aHATUTUYECKUIT METOJ, pacdeTa, Ko-
TOPBIII HO3BOJIAIET COKPATUTD BpeMs pacdyeTa Ha HECKOTIb-
KO IIOPAZKOB 10 CPaBHEHMIO C cymecTByromymMu. ITo 3a-
TAHHOMY YIIPYTOMY IPeNeNbHOMY COCTOSHUIO B CEYEHUH,
COOTBETCTBYIOIEMY KPUTEPUIO MaKCUMA/IbHOI IIACTH-
4eckoit  1epOpMAUMU  Eji , = Ejim £/ R, =3(Epax =4)
YJIC/IEHHO, C TIOMOIIbI0 anropuT™a «CedeHne», yCTaHaB-
UBaeTCA peanibHOe IpefeNbHOE COCTOSHME IO IMpOoY-
HOCTM: OOIMII TapaMeTp 3arpy>kKeHns ¢ = N/RyyA nero
OTHOCUTETIbHbBIE SKCI[EHTPUCUTETHI m1, U .. [TomydenHbie
TaKMM 00pa3oM pe3y/IbTaThl SIB/LIIOTCS Gomee JOCTOBep-
HbiMM, 4eM 1o CIT 16.13330.2017, MOCKONBbKY pa3BUTHeE
ITACTUYECKUX lepOpMalinil OIpeeNsIeTCsl COBMECTHBIM
TeiCTBIEM YCUIUIA. YCTOMYMBOCTD YK€ CTEP)KHEBBIX dJ1e-
MEHTOB 3a ITPEJIe/IOM YIIPYTOCTH, KaK M3BECTHO, XapaKTe-
pu3yeTcsa HapylleHVeM paBHOBECHOIO AedOpMMUpOBaH-
HOro cocTtossHusA. IlosTomy, clefys MeTOmMKe pelleHns
3ajlad IPOYHOCTU HPY psifie TIPefieNbHbIX AedopMannii
&jim,; =1 +Ag-i(i=1,2,..n;A€ =3/n) «OOpaTHBIM» aAHAJIN-
TUYECKUM METOJIOM JIA 3alaHHBIX TMOKOCTEN CXKATOrO C
PaBHBIMM KOHILIEBBIMI OfJHO- VY IBYXOCHBIMM 9KCLIEH-
TPUCUTETAMM CTEPKHS, ONPEMENIATCA COOTBETCTBYIO-
Iiye IapaMeTpbl 001Iero 3arpy>KeHus ¢; 1 ero Hefedop-
MaIOHHBIE SKCIIEHTPUCUTETHI m, i m). IIpu aToM K0ad-
(bULVeHT oTepy YCTOYMBOCTH OyIeT COOTBETCTBOBATD
Prax IPU m, = const u mf = const. AHaJIUTNYeCKNe pellle-
HISI TAKVX 3a7a9 00/1a/jaloT JOCTATOYHO /IS IIPAKTYUKI
MMPOEKTUPOBAHNA TOYHOCTBIO M HMPENyCMaTpUBaIOT BCe
BO3MO>KHBIE (DOPMBI IIOTEPU YCTONYMBOCTI: MSTUOHYIO,
USTMOHO-KPYTUIBHYIO 11 IIPOCTPAHCTBEHHYIO.
Vin. 3. Bubnmorp.: 16 Hass.

Belyy G. 1. «Reverse» method of calculating steel
structure rod elements reinforced under load by
increasing cross sections. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp- 46-55.

Keywords: rod element, strength, general stability,
reinforcement by increasing the cross section,
reinforcement under load, elastic-plastic deformations,
general loading.

To develop practical recommendations for strength
and stability analysis in the general case of steel structure
rod elements reinforced under load, there is proposed
a «reverse» numerical-analytical calculation method,
which allows reducing the calculation time by several
orders of magnitude if compared with the currently used
methods. For a given «elastic» limit state in the cross
section corresponding to the criterion of maximum
plastic deformation = &y , =&jim, " E/ R, =3(Emax =4)
numerically,usingthe «Section»algorithm, thereallimiting
state of strength is established, namely, the general loading
parameter ¢ =N /R4 and its relative eccentricities

u my. The results obtained in this way are more reliable
than those according to SP 16.13330.2017, since the
development of plastic deformations is determined by the
joint action of forces. The stability of rod elements beyond
the elastic limit is known to be characterized by a violation
of the equilibrium deformed state. Therefore, following
the technique of solving strength problems at a number of
ultimate deformations &;,,; =1+Ag-i(i =1,2,..n;A& =3/ n)
by the «reverse» analytical method for the given flexibilities
of the rod compressed with equal end uniaxial or biaxial
eccentricities, the corresponding parameters of the total
loading ¢; and its non-deformational eccentricities m’ u
m, are determined. In this case, the buckling factor will
correspond to ¢, at m" = const and mg = const. Analytical
solutions of such problems have sufficient accuracy for
design practice and provide for all possible forms of
buckling, namely, lateral, lateral-torsional and spatial
ones.

YK 684.4.059.3.001.5
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Muponosa C. M., Mumpaxosa A. B. CTpouTtenbHbIie
KOHCTPYKIIYM B MAMATHUKAX JEePEBAHHOTO 30[[4€CTBA
(1a mpuMepe Tepema B ¢. AcTranioBo) // BecTHuk rpax-
TaHCKMX MHXeHepoB. 2020. Ne 6 (83). C. 56-60.

Kniouesvie cnosa: fepeBAHHOE 30[[4€CTBO, [€PEBsH-
Hble KOHCTPYKIVIN, ITIOTHULIKIIE Y3/IBL.

ITpoBepieH aHanmM3 pecTaBpalMiOHHBIX PaboT TepeMa
B C. ACTalIoBo, IOCTPOEHHOTO 1o IpoekTy VBana IlaB-
noBuda Pomnera. VI3ydeHbl 0COOEHHOCTY HECYIVX KOH-
CTPYKIINIL, TO3BOIMBIINE 06ECIIeUNTDb BHICOKYIO COXPAH-
HOCTb 00beKTa. YCTAHOBJIEHBI CTPOMUTE/IbHbIE ITOIXO/BI,
IaBIIVe BO3MOXKHOCTD COOPATh KOHCTPYKIIVIO BTOPUYHO.
PackpbIThl IVIOTHMIIKME IIpMeMbl paboThI, KOTOpbIe He
BCTPEYA/INCh B APYTUX MAMATHUKAX AEePEBIHHOTO 30/ 4e-
CTBa.

Vin. 6. bBubmmorp.: 13 Hass.

Mironova S. I, Mitrakova A. V. Building structures in
the monuments of wooden architecture (on the example
of the wooden tower in the village of Astashovo). Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 6 (83), pp. 56-60.

Keywords: wooden architecture, wooden structures,
carpentry units.

The article analyzes the restoration work carried out
at the wooden tower originally designed by the Russian
architect Ivan Pavlovich Ropet in the village of Astashovo,
Russia. The features of load-bearing structures have been
studied, which allowed ensuring a high degree of the
object preservation. Construction approaches which made
it possible to reassemble the structure have been revealed.
Some carpentry techniques that have not yet been
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observed in other monuments of wooden architecture
have been discovered.

YK 621.039.536.2:693.55
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Moposos B. M., Onbyn 9. K., Ilonos B. M., Ile-
mpose A. H., Pan Ban Qyx. HanpsskeHHOe COCTOSHME
TOJICTBIX OCECHUMMETPUYHBIX >Kee300eTOHHBIX IUINT,
ONEePThIX IO HAKIOHHON TOBepxXHOCTHU // BecTHMK
TpaXAHCKUX MH>KeHepoB. 2020. Ne 6 (83). C. 61-69.

Kntouesvie cno6a: KOpIyc BBICOKOTO JaBIeHN s, TOPLO-
BBIJI 97IEMEHT, TOJICTAsI IUINTA, HECYIasA CTeHKA, Pafyab-
Hble HAIlpsDKEHN:, TaHTeHLMa/IbHble HAIIPSDKEHNA, Bep-
THUKaJIbHbIE HAIIPsOKEHM A, BHyTPeHHee JaBleHMe, paBHO-
MEpHO pacIipefie/ieHHasA HarpysKa, LIINOHKA, KOHTAKTHBII
CII011.

PaccmoTpeHo pa3BuTie METOROB pacyeTa HalpsKeH-
HOTO COCTOSIHUS OCEeCMMMETPUYHBIX KOHYCOOOPasHBIX
TOJICTBIX IUIUT, CBOOONHO ONMEPTBIX IO HAKJIOHHON MO-
BEPXHOCTM Ha HeCYyIIMe CTEHKM Kopiyca, (popMuUpyo-
I{MX TAaKMM 00Pa3oM TOPI[OBBIE J/IEMEHTHI COCY/IA faBTIe-
HuA. Ha nnnty fieiicTByeT BHyTpeHHee JjaBlieHNe B BUjie
PaBHOMEPHO pacCIpefe/leHHON CTAaTU4eCcKOil HarpysKu.
MeTonuka MCCIenoOBaHMII B JAaHHOI paboTe MOCTpoeHa
Ha 6a3e aHaTUTUIECKOTO M YVMCTIEHHOTO CIIOCO60B pacye-
Ta C y4eToM crienuyKy IOBefeHNs 6eTOHA B YCTIOBMAX
TpexocHoro cxatuA. C MCIoab30BaHMeM OCHOBHBIX IIO-
JIOXKEHNIT TeOpuy IUIACTUYHOCTH, TPUHATHIX B opme
KpUTepusA NPOYHOCTY banmaHAwHa, IOTydeHO pelleHue
3a/ja4M 110 OIpefie/IeHNIO TIpefieNlbHOro fapeHus. Ilomy-
JeHHbIe pe3y/IbTaThl B AaHAJIUTUYECKOM M YMCTIEHHOM Me-
TOJ}aX MOTYT OBITH MCIIONIb30BAHBI IIPU ITPOEKTUPOBAHUY
07{06HBIX KOHCTPYKIUIT HA CTAANV 9CKU3HOTO IIPOEKTA.
[Tpm 3TOM CpaBHMTENbHBIN aHANN3 Pe3yNIbTaToOB pacye-
TOB IT0Ka3aJT a/|eKBATHOCTD ITpeJjlaraeMbIX MEeTOJIOB.

Vin. 9. Tabn.: 2. bubmmorp.: 24 Hass.

Morozov V. I, Opbul Eh. K., Popov V. M., Petrov A. N.,
Phan Van Phuc. Stress state of thick axisymmetric
reinforced concrete slabs supported on an inclined
surface. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 6 (83), pp. 61-69.

Keywords: high-pressure shell, end element, thick
slab, load-bearing wall, radial stresses, tangential stresses,
vertical stresses, internal pressure, uniformly distributed
load, key, contact layer.

The article considers the development of methods for
calculating the stress state of axisymmetric cone-shaped
thick slabs simply supported on an inclined surface on the
bearing walls of the shell, thus forming the end elements
of the pressure vessel. The internal pressure acts on the
slab in the form of a uniformly distributed static load. The
research methodology in this paper is based on analytical
and numerical methods of calculation, taking into account

the specific behavior of concrete under conditions of
triaxial compression. Using the basic provisions of the
theory of plasticity behavior adopted in the form of the
strength criterion of P. Balandin, there has been obtained
a solution to the problem of determining the pressure
capability. The results obtained in analytical and numerical
methods can be used at projecting similar structures at the
schematic design stage. Herewith, a comparative analysis
of the calculation results has shown the adequacy of the
proposed methods.

YIK 624.04
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Mockanes M. b., Ioproros M. B. K Bompocy o perymm-
poBannu HIIC KOHCTPYKIMII C y4eTOM IIPOTpeccupyro-
miero o6pynreHus // BeCTHUK rpakJaHCKUX THXKEHEPOB.
2020. Ne 6 (83). C. 70-76.

Kniouesvie cnosa: nepeBAHHbIe KOHCTPYKLMM, Pery-
nMupyeMas KOHCTPYKLMA, MeTaIofepeBsHHas (epma,
perynuposanne HJIC, kputepuit peryrmmpoBaHus, Ipo-
rpeccupymolee oOpylieHne.

Ynpasnenne HJC KOHCTPYKUMM C TIOMOIIBIO PETYIA-
TOPOB II03BOJIAAET CO3/jaBaTh YHUKA/IbHbIe KOHCTPYKIIVI,
OBICTPO pearupyrolye Ha U3MEHeHe BHEIIHEl CPEfbL, a
3HAUUT, PEryIATOPHl MOTYT 3¢ (eKTUBHO NPUMEHATHCA
BO BCeX cepax CTPOMUTENbCTBA. B cBA3M ¢ pacmpocTpa-
HeHMeM aBTOMATU3ALMM U CPENCTB OBICTPOIl Iepenadun
uH(pOpMALNY JaHHBIE KOHCTPYKIMU OYAYT CTAHOBUTBCS
Bce Oosee aKTya/JbHbIMM. [IpoaHamu3uMpOBaHbI KpuUTe-
PVUM YCTAaHOBK!U PETY/IATOPOB Ha OCHOBE BO3HMKAIOLINX
YCUNIUIL B CTEPXKHAX (epPMBI, MOICYNTAHBI PA3IPY>KEeH
B JaHHOII (epMe OT JeVICTBISI PEryIsATOPOB, BbIsABJIECHDI
HEJOCTaTKM peryasaTopoB. llomydeHHBIE pe3y/nbTaThl
MOTYT OBbITb IPYMEHEHDI B IPOEKTUPOBAHMY YIIpaBIisie-
MbIX KOHCTPYKIMIA, J/IS 3alJUTBI OT JTaBUHOOOPa3HOTO
obpyurennsa u crabwimsanyy fedopMannii 1 yCuanii B
dbepmax.

Vin. 7. bubmmorp.: 6 Ha3B.

Moskalev M. B., Goriunov M. V. On the issue of
regulating the stress-strain state of structures taking
into account progressive collapse. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp. 70-76.

Keywords: wooden structures, adjustable structure,
metal-wood truss, SSS regulation, regulation criterion,
progressive collapse.

The control of the stress-strain state of the structure
using regulators allows creating unique structures that
quickly respond to changes in the external environment,
and, therefore, can be effectively used in all areas of
construction. Due to the advancement of automation and
information fast transmission means, these structures are
going to become more and more relevant. The authors
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have analyzed the criteria for setting the regulators based
on the arising forces in the truss rods, the removal of load
in the given truss from the action of the regulators has
been calculated, and disadvantages have been identified.
The results obtained can be applied in the design of
controlled structures to protect against avalanche collapse
and ensure a proper stabilization of deformation and
forces in trusses.

VIK 666.982

DOI 10.23968/1999-5571-2020-17-6-77-82

Xezaii A. O., Kupunun H. M., Xezaii T. C., Xeeati O. H.
IKCnepUMeHTATbHbIE JICCIEKOBAHIA e OPMAaTIBHBIX
CBOJICTB cTanepuépobeToHA MOBBIIIEHHBIX KIACCOB //
BectHuk rpaxkpmaHCKUX MHXeHepoB. 2020. Ne 6 (83).
C.77-82.

Kniouesvie cnosa: cranepubpoberon, ¢pubpobeToH,
¢1bpa, MPOYHOCTHDIE CBOVICTBA, AeOPMaTUBHbIE CBOII-
CTBa, 9KCIIEPUMEHT, MOAY/Ib YIIPYTOCTH, MOAY/b Aedop-
MaIuim.

BaxHeifielt XapakTepuCTMKON cTanepubdpobdeTo-
Ha sABJIAETCSA HAYaJIbHBIN MOAY/Ib YHPYTOCTU U MOTY/Ib
medopmaruit. HauampHBI MOLYIIb YIPYTOCTH COOTBET-
CTBYeT Ha4a/IbHOMY 9TAIly 3arPy>KeHus, TOIla KaK B CTa-
IMY 9KCIUTYaTALMM M CTafuM paspyiueHus purypupyer
Moayb fedopManyy MaTepuaa, MEHBIINIT BCIEACTBIE
06pasoBaHUs TpELIMH B 9MeMeHTe ¥ HEeVMHENHOro II0-
BefleHMsI Marepuana. IIpefcTaB/IeHbl 9KCIIEPUMEHTAIb-
HBle VICC/IEJOBAHNMSI HAYAIBHOTO MOJAY/ISL VIPYTOCTH U
Mopyna mepopmanuu cranedubpoberona kmacca B60
IpY pasIMYHBIX MPOIEHTaX (UOPOBOTO apMMPOBAHUAL.
PaccMOTpeHBI CYIIeCTBYIOLIYE TTOAXOMBI K OIPefie/IeHNI0
HAYa/IbHOTO MO/ yupyroctu. IIpoBeneno cpaBHeHMe
[IO/TyYeHHBIX PE3Y/IbTATOB C MCCIEHOBAHMAMMU [PYTUX
aBTopoB. [IpenoxxeHa aHaMTUTUYECKast 3aBUCUMOCTD JI/Is
omnpepeneHns MORynsa AedopMannit B 3aBUCUMOCTI OT
mporeHTa GprubpPOBOro apMUpOBAHUSL.

V. 3. Tabn.: 4. bubmmorp.: 18 Hass.

Khegai A. O., Kirilin N. M., Khegai T. S., Khegai O. N.
Experimental investigation of stress-strain properties
of steel fiber reinforced concrete of the higher classes.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 6 (83), pp. 77-82.

Keywords: steel fiber reinforced concrete, fiber
reinforced concrete, fiber, strength properties, stress-strain
properties, experiment, elasticity modulus, deformation
modulus.

The tangent modulus of elasticity and deformation
modulus are the most important characteristics of steel
fiber reinforced concrete. The tangent modulus of elasticity
corresponds to the initial loading stage, whereas in the
operation stage and the fracture stage, there is a modulus
of the material deformation, which is smaller, due to

the formation of cracks in the element and non-linear
behavior of the material. The paper presents experimental
investigations of the tangent modulus of elasticity and
the deformation modulus of fiber-reinforced concrete,
class B60 at various percentages of fiber reinforcement.
Existing approaches to determination of the tangent
modulus of elasticity are considered. The results obtained
are compared with those presented by other researchers.
Analytical dependence is proposed for determination of
deformation modulus depending on the percentage of
fiber reinforcement.

YK 332.87:643.01

DOI 10.23968/1999-5571-2020-17-6-83-89

Yeproix A. I, Ionosuna C. I, Knesan B. V1. IIpo6meMbI
OTPaHMYEHHOTO IIPVIMEHEHMsA MeTaslIofiepeBAHHbIX
KOHCTPYKIMIA // BeCTHMK TpaK[JJaHCKUX WHXXEHEPOB.
2020. Ne 6 (83). C. 83-89.

Kntouesvie cnosa: MeTanofiepeBsHHAsA KOHCTPYKINA,
NOJAT/IMBOCTb COEMHEHMUI, KOPPO3MOHHAsA CTOWMKOCTD,
TeIIopu3NdecKyie CBOMCTBA, aHU30TPOIIN IPEBECUHBIL.

OreHuBaeTcsA MePCHeKTMBHOCTD U TPYJHOCTH HpU-
MEHEeHIs MeTaJUIOflepeBAHHBIX 37eMEHTOB Ha CTpOU-
Te/JIbHOM pbIHKe. IIpoBoanTcsi 0630p mareHTOB Ha (op-
MBI ¥ METOHbI W3TOTOB/IEHNS METaJUIOfEPEBAHHBIX
KOHCTpYKumit. O6palljeHo BHUMaHuUe, YTO IIPU pacyere
HEOIHOPOJHBIX 0 MaTepuaaaM KOHCTPYKIMiT HeobXo-
AMMO YYUTBIBATh UX TEIUIO(PU3NUECKIE XapaKTepPUCTHU-
K11, KOTOpPbIe TaKXe BIMAIOT ¥ Ha (PM3MKO-MeXaHIYeCKue
IapaMeTpsl B 9KCIUTyaTalVIOHHBIA epuof. Ocoboe BHU-
MaHIe HeoOXO/[VIMO YIe/ATb MOfJATIMBOCTY COCVMHEHMIL,
IpefycMaTpuBas IOBBIIIEHHbIE MepPbl KOPPO3MOHHOM
3aIUTBI MECT KOHTAKTa «MeTa/I-APeBeCHHa» U BHOCH
B METOAMKY pacyeTa COOTBETCTBYIOIIME IIONpPaBOYHbIE
k03¢ PuIeHTDL.

Vin. 7. bubmmorp.: 18 Hass.

Chernykh A. G., Golovina S. G., Klevan V. I. Problems
of restricted application of metal-wood structures.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 6 (83), pp. 83-89.

Keywords: metal-wood structure, flexibility of joints,
corrosion resistance, thermal and physical characteristics,
anisotropy of wood.

The prospects and problems associated with using
metal-wood elements in the construction market are
evaluated. A review of patents on forms and methods
of manufacturing metal-wood structures is provided.
It is emphasized that at calculating structures that are
heterogeneous in regard of materials used, it is necessary to
take into account their thermal and physical characteristics
that affect the physical and mechanical parameters during
the operational period. Special attention should be paid
to the flexibility of joints, providing increased measures
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of corrosion protection of metal — wood contact points
and making appropriate correction coefficients in the
calculation method.

YK 69.033.8

DOI 10.23968/1999-5571-2020-17-6-90-96

HTupoxos B. C., Iopdeesa T. E. ViccnemoBaHme »ecCT-
KOCTH y3/1a COeJVIHEeHIs PUTelis CO CTOIKOI MOYTbHO-
ro 37aHu:A // BeCTHUK TpakIaHCKUX MH>KeHepoB. 2020.
Ne 6 (83). C. 90-96.

Kntouesvie cnosa: MOnybHbIE 3[JaHNA, BpalljaTe/IbHAs
JKECTKOCTD, YKECTKIE Y3/Ibl, TOTTY>KEeCTKIE Y3/IbL.

PaccmarpuBaercss KeCTKOCTD Y3/IOBBIX COEINVIHEHMIA
MOZIYIbHBIX 3[aHMil. VICCIemyroTcss ys3ibl COeNMHEeHV
CTOEK VI pUTeJieil CedeHueM B BUMie KBaJpaTHBIX TPYO.
ViccnenoBanue NpPOBENEHO KOMIIOHEHTHBIM METOZIOM
KOHEYHBIX 37IEMEHTOB C IIPMMEHEHUEM IIPOTrPaMMHOTO
kommekca IDEA StatiCA, xmaccuduxanms xecTkocTeit
y3710B npuHATa cornacHo Eurocode 3. PaccmarpuBarorcs
y3/I0Bble COEIVHEHNS C HEHMOCPE[CTBEHHbIM IIPUMBIKA-
HMEM pUTeNs K CTOVIKe, a TaKKe COeAMHEHNs ¢ peOpoM
XKECTKOCTU. B Xofe paboOThI MONMyYeHBI 3HAYEHMs Bpa-
IIATe/IbHBIX JKECTKOCTEN Y3/IOBBIX COENVHEHMI IIPU Pas-
JMYHBIX ITapaMeTpax. YCTAHOBJIEHBI TPAHMYHBIE XapaK-
TepUCTUKI, TIPU KOTOPBIX Y3/I0Bble COENMHEHN CTefyeT
CUUTATD JKECTKUMIU.

V. 6. Tabn.: 1. bubmmorp.: 15 Hass.

Shirokov V. S., Gordeeva T. E. Research of joint
connection rigidness of crossbar and column in a
modular building. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 90-96.

Keywords: modular buildings, rotational rigidity, rigid
joints, semi-rigid joints.

The paper considers the joint connection rigidness
in a modular building. The joint connection of columns
and crossbars with a cross section in the form of square
pipes are investigated. The study was carried out by the
component finite element method using the IDEA StatiCA
software package, the classification of joint connections
was adopted according to Eurocode 3. The authors
consider two types of joint connections, namely, the ones
with an angle stiffener and the ones without an angle
stiffener. In the course of research, there were obtained
the values of the rotational rigidity of joint connections
for various parameters. The boundary characteristics at
which joint connections should be considered rigid have
been established.

YK 624.072.14

DOI10.23968/1999-5571-2020-17-6-97-103

Kpasuyx B. A. CBoGOpgHbBIE KONeGAaHNA CTATbHBIX
6anoK, mpemBapuTENTbHO HANPIKEHHBIX BBITSKKOM

CTeHKM // BecTHUK TpaXJaHCKMX MHXeHepoBs. 2020.
Ne 6 (83). C. 97-103.

Kniouesvle cnoéa: TperBapUTeNbHO HAIPSDKEHHBIE
61K, KpyroBas 4acToTa, YacTOTa, IIepUOf KomebaHmi,
KOJIMYeCTBO KO/eOaHMIL.

PaccMoTpeHO BIUAHME IpeNBapUTETbHOTO HATIPsIKe-
HMsI CTA/IbHOM GaJIKM MOCPEICTBOM BBITSDKKY €€ CTEHKI
Ha M3MEHEHVsI KPYrOBOJl YaCTOTBI, YaCTOTHI, IIEPUOAA 1
KO/IeCTBa KONe6aHWil B MMHYTY IIPY CBOOOTHOM 1 CBO-
60IHOM KOTeOaHNM C YIeTOM CUJI COLPOTUBIeHNA. VI3y-
JeHbI BBIHY>KI€HHbIe KOe6aHus 6aIKy TP MMITY/TbCHO
Harpyske. [IpoBefieH COIOCTaBNUTE/NTbHbI aHAMU3 [VHA-
MUYECKMX [apaMeTPOB IPEABAPUTENIBHO HAIIPSDKEH-
HBIX U OOBIYHBIX GAJIOK PABHOTO IIOIEPEYHOTO CeUeHIsI
C OIMHAKOBBIMM IIapaMeTpaMiy HeCyIeil COCOOHOCTIL.
[IpencraBineH aHanM3 BAMAHUA CUJI CONPOTUBICHMSA Ha
KO/Ie6aTe/IbHBII TIPOLIECC B IIPEABAPUTEIBHO HAMIPSKEH-
HBIX I OOBIYHBIX Oa/IKaX. YCTAHOB/IEHO BPeMsI 3aTyXaHs
KOJIEOaHWIT B COMOCTABIISIEMBIX OaNKax Mpy CBOOGOTHOM
KO/IeOaHNMY C Y4eTOM CHJI COIIPOTUBIICHN.

Vin. 1. bubmmorp.: 9 HasB.

Kravchuk V. A. Free oscillations of steel beams
prestressed by wall stretching. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp. 97-103.

Keywords: prestressed beams, circular frequency,
frequency, oscillation period, number of oscillations.

The article presents the study results of the impact of
steel beam prestressing by wall stretching on changes in
the circular frequency, frequency, period, and number
of oscillations per minute for free oscillation, and for
oscillation taking into account the resistance forces. The
forced oscillations of the beam under impulse loading are
investigated. There has been carried out a comparative
analysis of the dynamic parameters of prestressed beams
and conventional beams of equal cross-section with the
same load-bearing capacity parameters. The analysis
results of the influence of resistance forces on the
oscillation process in prestressed beams and conventional
beams are submitted. There has been established the time
of oscillations damping in the compared beams at free
oscillation, taking into account the resistance forces.

YK 624.042.7

DOI 10.23968/1999-5571-2020-17-6-104-116

Haszaposa III. IIl. HekoTopble NPMHIIIBI HOPMMU-
POBaHNA MHOTOYPOBHEBOTO IIPOEKTUPOBAHNA COOPY-
JKeHU:A C 3aJaHHBIMI IapaMeTpaMy IpefenbHbIX CO-
crosgHmMit // BecTHMK rpaxkgaHCKuX uH>XeHepos. 2020.
Ne 6 (83). C. 104-116.

Kntouesvie cnosa: ceiicMOCTOMKOCTb, MHOTOYPOBHe-
BO€ IPOEKTMPOBAaHMeE, CIIeHApMil HAKOIJIEHNA IOBPEeX-
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TeHuli, IPOEKTHOE 3eM/IeTPsICEHNE, MAaKCUMaIbHOE pac-
YeTHOE 3eM/IeTPsACEHIE, TNHEHO-CIIEKTPalbHbIil METO.

IIpuBopguTCA MeTON pacyeTa CEMICMOCTOMKOCTU IIpU
MHOTOYPOBHEBOM IPOEKTHPOBAHMI COOPY>KEHUI, IpH
KOTOPOM B pe3y/bTaTe IPOEKTUPOBAHMA CO3/JaeTcsA Clie-
Hapuil HAKOIIJIEHNs IOBPEXXIEHNIL B COOPY>KEHUM OT 3€M-
NeTpsACeHNil. 3aflaH YPOBEHb PACUETHOIO BO3MENCTBMUA
O pa3NMYHBIX IPENeNbHBIX COCTOSHMI ¥ OIMCAHBI
KpUTEepUM NePEXO/I0B B Ipefie/IbHbIe cocTosAHMA. PaccMo-
TPEHBI IIpefle/IbHbIE COCTOSAHMA COOPY>XEHMIT IPU pacye-
Te MX Ha JelicTBIUe PpOoeKTHBIX 3emyeTpsicernit (I13). O
BBIUMCTIEHNII TIPM MaKCUMAJIbHBIX PacUeTHBIX 3eMIle-
TpsaceHuax (MP3) paccMOTpeHbI KpUTepuy Ipefe/IbHbIX
IIACTUYECKUX flepOpMaliif, SHEPTOEMKOCTH 1 TIOBPEX-
maeMocTu. Il OIleHKM HOBPEXHAEMOCTU IIPEJ/IOKEHO
JICIIONb30BaHNE CIEKTPOB IOBPEXIAEMOCTH COOPYKe-
Hud. IlpuBefeH BapMaHT MMHENHO-CIIEKTPAIbHOTO Me-
topa (JICM) /st OLleHKU CeICMOCTOVIKOCTY COOPY >KEeHUI
IIPY Pa3HBIX IPefleIbHBIX COCTOAHMAX.

V. 6. Tabm.: 5. Bubmorp.: 18 Hass.

Nazarova Sh. Sh. Some principles of normalization
of multi-level design of structures with specified
parameters of limit states. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp. 104-116.

Keywords: seismic resistance, multi-level design,
damage accumulation scenarios, design earthquake,
maximum- calculated earthquake, linear-spectral method.

The article presents a method for calculating the
seismic resistance at multi-level design of structures, in
which as a result a scenario of damage accumulation in
the structure from earthquakes is created. The level of
calculated impact for various limit states is set for various
limit states and the criteria for transitions to limit states
are described. The limit states of structures are considered
at calculating for the impact of design earthquakes (DE)
on the structure performance. Criteria for limiting plastic
deformations, energy intensity, and damage are considered
for maximum calculated earthquake (MCE).To assess the
damage rate, the use of damage spectra of the structure is
proposed. A variant of using the linear-spectral method
(LSM) for estimating the seismic stability of structures at
different limit states is presented.

YK 539.3

DOI10.23968/1999-5571-2020-17-6-117-125

Cemenos A. A., Mockanenxo /1. I1., Kapnos B. B., Cy-
xomepun M. B. YCTOMYMBOCTD IVIMHAPUIECKUX MTaHe-
JIeil, MOJKPeIUIEHHBIX OPTOrOHANIbHOI ceTKol pebep //
BecTHMK TpaKaHCKUX ui>KeHepoB. 2020. Ne 6 (83).
C. 117-125.

Kniouesvte cnosa: 060m04uKy, UMINHAPIYECKIE MTaHe-
JIN, YCTOMYMBOCTD, MeTOZ, PutIia, pebpa »ecTKOCTH.

ITpuBopuTCsA MaTeMarudecKas MOJenb eOpMUpO-
BaHUs TOHKOCTEHHBIX LWIMHAPWYECKUX HaHeseN, yun-
THIBAIOLIIAS [IOTIEPEYHbIe CBUTM, TEOMETPUIECKYIO He-
HEITHOCTD 1 Hanu4ue pebep KeCcTKoCTH. Vcnonbayrorcs
6e3pa3MepHbIe [TapaMeTPbl. BHIUMCINTENBHbIIT a1TOPUTM
IIOCTPOEH Ha OCHOBe MeTofa PuTIa 1 MeTOfa IPOf0/IKe-
HIsl pellleHNs 110 HawlydileMy IapaMerpy. ITokasaHsl
3HAYEHMsT KPUTUIECKNX HATPY30K ITOTEPU YCTONINBOCTH
IUIsI HECKOIBKMX BapMAaHTOB KOHCTPYKIMIT B 3aBUCHMO-
CTH OT BBIOPAHHOTO METOJA y4eTa MOAKPEIUIEHNS U IC-
na pebep KeCTKOCTH.

V. 4. Tabn.: 3. bubmmorp.: 24 Ha3s.

Semenov A. A., Moskalenko L. P, Karpov V. V,
Sukhoterin M. V. Buckling of cylindrical panels
strengthened with an orthogonal grid of stiffeners.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 6 (83), pp. 117-125.

Keywords: shells, cylindrical panels, buckling, Ritz
method, stiffeners.

The paper presents a mathematical model of
deformation of thin-walled cylindrical shell panels, taking
into account transverse shears, geometric nonlinearity,
and the presence of ribbed stiffeners. Dimensionless
parameters are used. The computational algorithm is based
on using the Ritz method and the method of continuation
of the solution with respect to the best parameter. There
are shown the values of critical buckling loads for several
variants of structures, depending on the chosen method
of taking into account the reinforcement and the number
of stiffeners.

YIK 624.1

DOI 10.23968/1999-5571-2020-17-6-126-131

Axynosa IO. H., Caxapos W. 1., Jlywnuxos B. B. Ycu-
JeHue CIa6bIX TPYHTOB OCHOBAHUA IIe6eHOYHBIMU
cBasAMHu // BeCTHMK TpaXIaHCKMX WH>KeHepoB. 2020.
Ne 6 (83). C. 126-131.

Kniouesvte cnosa: meb6eHOYHbIE CBaU, YCUICHNUE TPYH-
TOBOT'O OCHOBAHN:, METOJMKA PacyeTa.

PaccMmaTprBaeTcss MHHOBAIMOHHBIN MeTOf, ITyOMH-
HOTO BUOPOYIUIOTHEHMS C/Ia0BIX BOJIOHACBIIIEHHBIX
TPYHTOB 1LIIeO€HOYHBIMM CBasMU. [IpencTaBieHBI MeTO-
IMKY pacyeTa IPOYHOCTHBIX 1 lepOpMAIIOHHBIX XapakK-
TepUCTUK YCHIEHHOTO TPYHTOBOT'O MacCHBa, IIPeI0KeH-
uele H. J. Priebe n A. 3. Tep-Maptupocsinom. [Ipusenen
IpUMep pacyeTa OCHOBAHMS HACBIIM aBTOMOOVIBHON
Zopory B mporpaMMHOM Komiuiekce Plaxis 3D ¢ yueTom
Y/Iy4IIeHus] TPYHTOBOTO MacCUBa IeOEHOYHBIMU CBas-
MIL.

Wn. 3. Tabn.: 4. Bubnmorp.: 8 Ha3B.

Akulova Yu. N., Sakharov I 1., Lushnikov V. V.
Strengthening of weak foundation soils with crushed
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stone piles. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2020, no. 6 (83), pp. 126-131.

Keywords: crushed stone piles, strengthening of earth
foundation, calculation method.

The article presents an innovative technique of deep
vibration compaction for soft saturated soils with crushed
stone piles. The methods for calculating the strength
and deformation characteristics of reinforced soil mass
proposed by H. J. Priebe and A. Z. Ter-Martirosyan are
presented. An example of the road embankment base
in the Plaxis 3D software package is given, taking into
account the improvement of the soil mass with crushed
stone piles.

VIIK 620.92

DOI 10.23968/1999-5571-2020-17-6-132-139

Kasaxos I0. H., Tumowyx O. A., Coxosuxos E. ]I.
CoBepIIeHCTBOBaHNE TEXHONOTMY MOHTAaXKa 3IaHWUIL
13 00beMHBIX GIIOKOB CO CTATBHBIM KaPKacOM MeETO-
JAOM aBTOMATHMYECKOTO COEJVIHEHVs C IMOMOINbIO Bep-
THUKA/IbHBIX CTepP;KHel M TOPM3OHTANbHBIX IIACTHH //
BecTHUK TpakgaHCKMX MWHXeHepoB. 2020. Ne 6 (83).
C. 132-139.

Kniouesvte cnosa: xommosutHble 6anku, a¢eKkTus-
HOe KpeIlleHNe, 3KOHOMUYHOCTb, MAaTE€PUATOEMKOCTD,
MOJy/IbHasi KOHCTPYKIIVSI, MHHOBAIMOHHAsI TEXHOIOTHA.

ITpenno>keHO  YCOBEpIIEHCTBOBAHME  TEXHOJIOTMMU
MOHTa’Ka 3[jaHui1 13 6JI0KOB Ha OCHOBE METOJA X aBTO-
MaTUYEeCKOTO COeIMHEHN S I HOBOM KOMITO3UTHOM JIeTKOM
MOJIY/IbHOJ CHUCTEMBI, WCIIONb3YIOLIel IpeuMYIecTBa
Kak 6eToHa, Tak U cranu. KommosutHble Ganku u Oe-
TOHHBIE TpPyOYaTble KOTOHHBI IIPEJIATAlOTCs C IUIIOCa-
MM GETOHHOI CHUCTEMBI: JIONTOBEYHOCTD, YCTONYMBOCTD
K BO3JIEJICTBUIO BOAbI, 60/ee BBICOKAs 3BYKOM3OJIALLA,
a TaKXXe C IUIF0CAMU CTaJIbHO CUCTEMbBI: MEHDBIINI BeEC,
Ooree jerkuit ¥ OBICTPBIT MOHTaX. HayuHas HOBM3Ha
MeTOJja 3aK/II0YaeTCsl B TOM, YTO BEPTUKAJIbHbIE CTEPXK-
HU COEVHSIIOT KOJIOHHBI 110 BEPTUKA/IN, & IIACTUHBI U
TOPM30HTA/IbHAS CTSDKHASA IUTACTMHA COENVHSIOT COCef-
HIle MOA YU TOpKU30HTanbHO. OTnndne paspaboTaHHOTO
pellleHNA OT CYIIeCTBYIOIIMX TeXHOJIOIMII 3aK/IovaeT-
Cs1 B TOM, YTO B 3TOM CO€JMHEHUN BepPTUKaabHasl CBSI3b
MeXy BEPXHJMM U HVDKHUM MOJY/IAMMI OCYIIeCTBIIACTCA
BEPTUKAJIbHBIM CTEP)KHEM JIs1 COIIPOTUBIIEHUSA PACTSATH-
BAIOLIVM YCWIVAM, B TO BpeMA KaK KOJIOHHBI COIIPOTHUB-
JIAIOTCA CUIe OKaTUA. YCUINMA Ha CIBUT MEXJY BepXHel
U HVDKHE KOJIOHHAMM HepealTCsi C MOMOIBI0 OMOPBI
Ha ONOPHYIO IUVIUTY, KOTOpas IIPMBApUBAETCS B HYDKHE
JaCTU KOJIOHHBI BEPXHETO MOZTY/IA.

V. 6. bubnmorp.: 11 HasB.

Kazakov Yu. N., Timoschuk O. A., Sokovikov E. D.
Improving the technology of erecting buildings from
box-shaped modules with a steel frame by the automatic

connection method using vertical rods and horizontal
plates. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 6 (83), pp. 132-139.

Keywords: composite beams, effective fastening,
profitability, material consumption, modular design,
innovation technology.

It is proposed to improve the technology of erecting
buildings from blocks based on using the method of
automatic connection and a new composite light modular
system including the advantages of both materials,
concrete and steel. The authors propose using composite
beams and concrete tubular columns, combining in this
way the advantages of the concrete system (durability,
resistance to water, higher sound insulation) with the
advantages of the steel system (less weight, easier and
faster installation). The scientific novelty of the method
is that the vertical rods connect the columns vertically,
and the plates and the horizontal draw plate connect
adjacent modules horizontally. The difference between
the developed solution and currently used technologies is
that in this connection, the vertical connection between
the upper and lower modules is carried out by a vertical
rod to resist tensile forces, while the columns resist the
compressive force. The shear forces between the upper
and lower columns are transmitted by means of a support
to the base plate, which is welded at the bottom of the
column of the upper module.

YK 691: 620.193.26

DOI10.23968/1999-5571-2020-17-6-140-148

Ipuwuna A. H., Kopones E. B., Muxees A. B., Inao-
kux B. A. BraxxHocTHble flepopmanum 6eToHa, OABEP-
JKEHHOTO LIeIOYHON KOPPOo3uu. DKCIepUMeHTaIbHbIe
pesynbTaThl // BeCTHUK TpakJaHCKUX MHKeHepoB. 2020.
Ne 6 (83). C. 140-148.

Kntouesvie cnosa: menodHass KOppo3sus, TeXHOTCHHBII
MeTacoMaTos, o6beMHble AeopManny, BHyTPEHHNIE Ha-
IPsDKEHNS, VHTEHCUBHOCTD HedopMaliuil, XUMUIeCKuit
COCTaB.

I[TpencTaBieHbI pe3yIbTaThI MCCIETOBAHM 06Pa3IIOB-
KepHOB 0ETOHA, M3B/ICYEHHBIX U3 GETOHHOIO MOKPBITIS
JIETHOTO IO/ ¥ HOJBEP>KEHHBIX IIEIOYHON KOPPO3UM.
[ToxasaHo, YTO IO XapaKTepy KMHETUKY OOBEMHBIX Je-
dbopmaruit 06pasupl 6eTOHa MOXKHO KITaccuuIMpoBaTh
Ha TpU IPYNIbL OOPAsIbl, OBEPXKEHHbIE IIPEUMYyIIie-
CTBeHHO HabyXaH1I0; 06pasIibl, TOABEP)KEHHBIE IIPENMY-
I[ECTBEHHO YCafike; 00paslibl, MIMEIOILe BbIpaXKeHHDIN
TeXHOTEHHBI/I MeTacoMaTo3. Pe3ynbTaThl sKCIepUMeH-
TaJIbHBIX JICCIEOBAHMII MOATBEPAVIM TeOpeTHYecKue
BBIBOJIBI, Clle/TaHHbBIE M3 MOJE/IM TeXHOTEHHOTO MeTaco-
Maro3a. BeIAB/IeHbI PaKThI IPOTEKAHNS CKPBITOTO TEXHO-
TeHHOT'O MeTacOMAaT03a, IMOATBEP)K/A0IIe ero IIpPoKoe
pacnpocTpaHeHue mjs1 OeTOHHBIX u3fenuit. Vccmemo-
BaHMe 00BeMHBIX HedopManuii 06pasLjoB B IpoLecce
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VX 3KCIO3ULIMM B Pas/IMYHBIX CPefjax sB/LAETCS [JOIOI-
HUTEIbHOI MH(POPMALVeil /s OLleHKY HOITOBEYHOCTH
Marepuaja: Hamndne fedopmarmit 06pasIoB ABIAETCS
CBUJIETENIBCTBOM IIPOTEKAaHNsI OOMEHHBIX IIPOLIECCOB,
KOTOpBle OYIYT CHIDKATh 9KCIIyaTalylOHHbIE CBOVICTBA
MaTepraa ¢ MHTEHCHBHOCTBIO, BO3PACTAOLIEll BO Bpe-
MEHIL.
V. 5. Tabn.: 2. Bubmmorp.: 12 Hass.

Grishina A. N., Korolev E. V., Mikheev A. V,
Gladkikh V. A. Moisture deformation of concrete
subjected to alkaline corrosion. Experimental results.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 6 (83), pp. 140-148.

Keywords: alkaline corrosion, technogenic
metasomatosis, volumetric deformation, internal stresses,
intensity of deformation, chemical composition.

The authors present the results of the study of concrete
core samples extracted from the concrete coating of the
airfield that was exposed to alkaline corrosion. It is shown
that by the nature of the volumetric deformation kinetics,
concrete samples can be classified into three groups: samples
mainly subjected to swelling; samples mainly subjected
to shrinkage; samples that have a marked technogenic
metasomatosis. The experimetal investigation results have
confirmed the theoretical conclusions drawn on the base
of the technogenic metasomatosis model. There have been
revealed the facts of latent technogenic metasomatosis,
confirming its prevalence in concrete products. The
study of volumetric deformation of samples during their
exposure to various media provides additional information
for assessing the material's durability: the ascertained
deformation of the samples is the evidence of the exchange
processes that will reduce the operation properties of the
material with an intensity increasing over time.

YK 666.189.3

DOI 10.23968/1999-5571-2020-17-6-149-155

Manaxosa H. K., Cysoposa O. B. Ilomy4yeHue Te-
IUION30/AIMIOHHBIX MaTepuaaoB Ha OCHOBe KpeMHe-
3eMCOfep)KALIIX OTXOJ 0B C o0aBIeHneM fomomMuTa //
BecTHuMk rpaKaHCKUX ui>KeHepoB. 2020. Ne 6 (83).
C. 149-155.

Kniouesvie cnosa: KpeMHeseMcofepyKalliie OTXOJBL,
TOTIOMMNT, TEIUIOM3OJIALMOHHbIE MaTepUasIbl, CTEKIOBI]-
HbIe MaTepUasIbl, TeIJIONPOBOSHOCTb.

[TpencTaBneHbl  pe3ynbTaThl MCCIAENOBAHMA BO3-
MO>KHOCTY TIOTy4YeHM KaueCTBEHHBIX BCIIEHEHHBIX Te-
IUIOM30/LALVIOHHBIX MaTepUajoB Ha OCHOBE CYJIVMKATHOI
MaTpuIbl ¢ JOOABKOJ MOJOMMTA. YCTaHOBJIEHO, 4YTO
IpefBapuTe/NbHAsA aKTMBALMA CYCIIEH3UM Ha OCHOBE
KpeMHe3eMcojlep>Kalllero KOMIIOHeHTa IIpU TeMIleparype
90 °C B TeueHme 5-7 MUH MO3BONAET YCKOPUTD KOATyJiA-
LU0 MYKPOKPEMHe3eMa I PeaKIMIo CHHTe3a CUIMKATOB

Harpyus. ONTUManbHblE YCIOBUA BCHEHMBAHMUA IIMX-
TbI —650-700 °C B TeueHne 25 muH. [lomydeHs! neHOCH-
JIMKAThl C OTHOCUTE/IbHO PAaBHOMEPHON MEITKOIIOPUCTON
CTPYKTYpOIl ¥ CTaOWIbHBIMM (PU3NKO-TEXHIYECKUMM
cBoiicTBamut: mIOTHOCTH 0,38-0,48 r/cM’, IIPOYHOCTH 10
3 MlIla, renonpoBoguocts 0,048-0,054 B1/(Mm - K).

Vn. 1. Tabn.: 2. bubmmorp.: 24 Hass.

Manakova N. K., Suvorova O. V. Obtaining of heat-
insulating materials based on silica-containing waste
with the addition of dolomite. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp- 149-155.

Keywords: silica-containing waste, dolomite, heat-
insulating materials, vitreous materials, thermal
conductivity.

The paper presents the results of the study of feasibility
of obtaining high-quality foamed thermal insulation
materials based on a silicate matrix with addition of
dolomite. It has been found out that the preliminary
activation of a suspension based on a silica-containing
component at a temperature of 90°C for 5-7 minutes
allows accelerating the coagulation of silica fume and the
synthesis of sodium silicates. Optimal foaming conditions
for the charge frothing are 650-700°C for 25 minutes.
There have been obtained foam silicates with a relatively
uniform finely porous structure and stable physical and
technical properties with density 0.38-0.48 g/cm?, strength
up to 3 MPa, thermal conductivity 0.048-0.054 W/(m-K).

YIK 624.011

DOI 10.23968/1999-5571-2020-17-6-156-159

Ilemposa T. M., benenyos 10. A., Jletikun A. I1., Tu-
xoro6 JO. M. OcoG6eHHOCTH MPOEKTHPOBAHUA U KOH-
TPONA Ka4eCcTBa [lePeBAHHBIX KOHCTPYKIMII C y4eTOM
KJIacca ipeBeCHHbI 0 MPOYHOCTY // BeCTHUK rpaskgaH-
cKux nHXeHepoB. 2020. Ne 6 (83). C. 156-159.

Kniouesvie cnoea: Kmacc 1o mpOYHOCTU JPEBECHUHB,
K03 GUIMEHT 3aI1aca, ypOBeHb HaJIeXKHOCTH.

ITepexon Ha K/Iacc 1o MPOYHOCTY IPYU IIPOEKTUPOBA-
HUI [€PeBsIHHBIX KOHCTPYKIWIT T03BOJIsIET 0O60CHOBAH-
HO OlleHVBAThb YPOBEHb HAIEKHOCTY IPOEKTUPYEMBIX
KOHCTpyKuil. CpaBHUBAIOTCA 3HauYeHUs Koahuiu-
eHTOB 3aIlaca IPOYHOCTY, 33JI0KEHHBIX B POCCUICKUX
HOPMATUBHBIX JOKYMEHTAX, C paHee [|e/iCTBOBABIIVIMU 1
OLICHMBAETCA VX BIMAHNE Ha YPOBEHb HaJieXXHOCTH. B Ha-
cTosell paboTe 000CHOBBIBAETCS BIMsAHNE TIepeXofa Ha
BEpOATHOCTHOE HOPMMPOBaHME IPOYHOCTHBIX CBOVCTB
9JIEMEHTOB V1 KOHCTPYKIIMIL M3 JPeBEeCHBI B IIe/IOM C JIC-
HO/Ib30BaHMEM KJIaccoB. Pa3Burue mopxopa IIO3BOMUT
CYILIeCTBEHHO IIOBBICUTD HaJIeXXHOCTD U 6e3aBapuilHOCTD
BO3BOJIMMBIX JI€PeBAHHbBIX KOHCTPYKIWIL, TIpeX/ie BCero
OOJIBIIETTPOIETHBIX I MHOTO3TaXKHBIX 3[JaHUIL.

Ta61.: 2. Bubnuorp.: 11 Ha3s.
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Petrova T. M., Belentsov Yu. A., Leykin A. P,
Tihonov Yu. M. Features of design and quality control
of wooden structures, taking into account the strength
class of wood. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 156-159.

Keywords: strength class of wood, safety factor,
reliability level.

The transition to strength classes in the design of
wooden structures allows correctly assessing the level
of reliability of the designed constructions. The article
presents a comparison analysis of the safety factor values
in the Russian regulative standards and those previously
in force and assesses their impact on the reliability
level. The influence of the transition to probabilistic
normalization of the strength properties of elements and
structures made of wood in general using strength classes
is substantiated. The development of the approach will
significantly improve the reliability and safety of wooden
structures, especially large-span structures and multi-
storey buildings.

YK 628.31

DOI 10.23968/1999-5571-2020-17-6-160-163

Anexcees M. ., Bepxomypos B. II., Kyopsieues A. B.
OneHka 06beMOB NOCTYIUIEHNA MH(IIBTPALVIOHHbIX
BOJI, B IIEHTPAIN30BaHHbIE CHCTEMbI BOOOTBeAeHNA //
BecTHUK TpakgaHCKMX MHXeHepoB. 2020. Ne 6 (83).
C. 160-163.

Kntouesvie cnosa: cucreMbl BOFOOTBEieHsI, MHPWIb-
TpaL[OHHbIE BOJbI, CAMOTEYHbIE KO/UIEKTOPBI, IOTIOTHU-
TE/IbHBIN MPUTOK MHQUIBTPALVIOHHBIX BOJ, TPYHTOBbIE
BOJBI.

OcBelleHBI BOIIPOCHI OIIpefieieHs 00 beMOB MHIUIIb-
TPALMOHHBIX BOJ, IIOCTYIAIOUVX B IJeHTPa/NTN30BaHHbIE
CUCTeMbl BOZOOTBefleHNA. [IpuBefieH aHAMM3 CYLeCcTBY-
IOIIMX METOAVK pacyeTa ¥ OCHOBHBIX (PAaKTOPOB, BIINIIO-
mux Ha GopMUpOBaHME 00BEMOB MH(UIBTPALIVIOHHBIX
Bop. IIpenio>keHbl HOBbIE IIOAXOABI M pacyeTHBIE 3aBU-
CUMOCTH, TIO3BOJIAIINE YIYUTBIBATh CTENEHb M3HOCA U
Mmarepyan TPyOOIpOBOOB NpM OIpefeNieHny 06 beMOB
MOCTYHAOMMX MHQWIPTPAIMOHHBIX BOJ, C IUIOMIAfieit,
Iie Y9aCTKM CaMOTEYHBIX KOJUIEKTOPOB BPEMEHHO VIV
HIOCTOSHHO PACIIONIATAIOTCs HIKE TOPU30HTa IPYHTOBBIX
BOJ.

V. 1. Tabn.: 1. Bubnuorp.: 6 Ha3B.

Alekxeev M. I., Verkhoturov V. P, Kudryavtsev A. V.
Estimation of the volume of infiltration water entering
centralized sewerage systems. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp. 160-163.

Keywords: sewerage systems, infiltration water, gravity
pipelines, additional inflow of infiltration water, ground
water.

The article is devoted to determination of the
infiltration water volume entering centralized water
disposal systems. The analysis of the currently used
calculation methods and the main factors influencing
the formation of infiltration water volumes is given. New
approaches and calculated dependences are proposed that
allow taking into account the degree of wear and material
of pipelines when determining the volume of incoming
infiltration water from areas, where sections of gravity
pipelines are temporarily or permanently located below
the ground water horizon.

YIK 697.957

DOI 10.23968/1999-5571-2020-17-6-164-170

Taypum B. P, Cyxanosa M. M., Konocnuuypin A. H.
ViccnemoBaHye 4¥CIEeHHBIM METOJOM MOBBIIIEHU 3¢-
($eKTUBHOCTH HICHAJAIONINX BeHTWIALMOHHBIX CTPYIi
VI KAHATIBHOI KOMIIAKTHON CUCTeMbl KOHIUI[MOHM-
poBaHuA // BecCTHUK TpaXHaHCKMX MHXeHepoB. 2020.
Ne 6 (83). C. 164-170.

Kniouesvte cnosa: BeHTUIALNA, HUCTIAJAIONINE CTPYH,
CTPYKTYpa, YMCTIEHHBII METONI, MOfIeTMPOBaHILe, pacyeT,
nokasatenu 9¢pGeKTUBHOCTH, PACXOJ, BO3LyXa, S9HEProsa-
TPATBI, KOHANI[IOHNPOBAHIE.

Pemrena 3afaya 1o CyIjeCTBEHHOMY CHIDKEHMIO pac-
XOJla BEHTWIALMOHHOTO BO3/IyXa B KAHAJIbHBIX CUCTEMax
KOHJVUI[MOHMPOBAHN 33 CYeT ONTMMM3ALNNU ITOKa3aTe-
7eit 9¢(eKTUBHOCTI BO3LyXopacmpenenuterns. JucmeH-
HBIM METOJ[OM 3KCIIEPMMEHTA/IBHO JICCIEOBAHBI HETPa-
AMIVMOHHbIE HUCIAJAMNIE HEN30TEPMUIECKUE CTPYH
C BBIAB/ICHJEM OCOOEHHOCTEN MX CTPYKTYPBI U OHpefe-
JIeHMeM pacyeTHHIX K09 UIMEHTOB M U 1 1O TPenso-
JK€HHOM MeTofonoruu. VIumocTpupyoTca BO3MOXKHOCTI
CHIDKEHVISI 9HEPro3aTpar 3a CYeT YBeINYeH sl HadaTbHO
PasHOCTH TeMIIePaTyp IPUTOYHOTO BO3AYyXa.

Vin. 6. bubmmorp.: 11 HasBs.

Taurit V. R., Sukhanova I. I., Kolosnitsyn A. N. Study
by the numerical method of increasing the efficiency
of falling ventilation jets for a channel compact
air conditioning system. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 6 (83),
pp. 164-170.

Keywords: ventilation, falling jets, structure, numerical
method, modeling, calculation, efficiency indicators, air
consumption, energy consumption, air conditioning.

The problem of significantly reducing the consumption
of ventilation air in ducted air conditioning systems
by optimizing the efficiency of the air distributor is
solved. Unconventional falling non-isothermal jets are
experimentally investigated by numerical method with the
identification of the structure features and determination
of the calculated coeflicients m and n according to the
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proposed methodology. The possibilities of reducing
energy consumption by increasing the initial temperature
difference of the supply duct air are shown.

YK 697:662.6/0.9:536

DOI 10.23968/1999-5571-2020-17-6-171-178

Axoenes B. A., Iunes V. IO., IOpuenko B. H., Koue-
6a M. A. OnleHKa MeTOAMKM TeI/IOBOro pacyeTa Mapo-
BbIX KoTnoarperaroB [JKBp-10-13, paboraromux Ha
JKUJKOM TOIUINBe // BeCTHUK TpaXkIaHCKMUX VIHXEHEPOB.
2020. Ne 6 (83). C. 171-178.

Kntouesvie cnosa: TemmoBoll pacyeT, HOPMAaTUBHBIN
Meron, kornoarperatel JIKBp, cpaBHUTeTbHAs OILEHKA,
MeTOZMKA pacyeTa

IIpencraBneHa aHanUTH4YeCKas OLIEHKA MeTOJVKI
TENJIOBOTO pacyeTa KOTeIbHbIX arperaTtoB /IBYyX MOC/IEN-
HUX pefakumit, paspaboranHoi mHcturytamu BTU n
LKTW. CpaBHeHMe METOAVK BBIIIOTHEHO C VICIIONb30-
BaHMEM aBTOPCKMX PAacYeTHBIX IIPOTPaMM, COCTABJIEH-
HBIX II0 JBYM IOC/IENHNM pPeaKIisAM, a COIOCTaBIIeHNe
pe3y/nbTaToB ObIIO IIPOM3BENICHO, ONMMPAsACh Ha KapThl
PEeXMMHO-HANIaJOYHbIX MCIBITAHMII IApOBOTO KOTIIO-
arperata JJKBp-10-13, ycTaHOB/IEHHOTO B OTOIMTENIbHO-
IpOM3BOACTBeHHOI KoTenbHO B Cankr-Ilerepbypre.
CpaBHUTEIBHOMY aHaIM3y OBUIM IOJBEP>KEHbI OCHOB-
Hble 6GaTaHCOBBIE BEMYMHBI U YHEIbHBIE IIOKa3aTesn
paboTts! koTmoarperara [IKBp-10-13, 3aBucuMocTt KOTO-
PBIX ITpefiCTaB/IeHbl U IPOAHANTN3VMPOBAHDI B CTATbe.

Wn. 6. bubnmorp.: 15 Ha3B.

Yakovlev V. A., Gilev I Yu., Yurchenko V. N,
Kocheva M. A. The analytical assessment of heat
calculation methods of DKVr-10-13 liquid fueled steam
boilers. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2020, no. 6 (83), pp. 171-178.

Keywords: heat calculation, normative method, DKVr
boiler units, comparative assessment, calculation method.

The article presents an analytical assessment of the
methodology of the last two editions for boiler units" heat
calculation developed by two Russian scientific research
institutes — All-Russia Thermal Engineering Institute
(VTI) and L 1. Polzunov Scientific and Development
Association on Research and Design of Power Equipment
(TsKTI). The methods' comparison analysis was carried
out using the author’s calculation programs, compiled
according to the last two editions, and the results collating
was carried out based on the maps of operational tests of
the DKVr-10-13 steam boiler installed in the heating and
industrial boiler house in St. Petersburg. The main balance
values and specific performance indicators of the DKVr-
10-13 boiler unit were subjected to comparative analysis,
the dependencies of which are presented and analyzed in
the article.

VIIK 656.11

DOI 10.23968/1999-5571-2020-17-6-179-185

Anoponos P. B., Jlesepeny, E. 3., Iense JI. A., Jlecocmae-
6a E. H. BiusHMe opranusanyuy JBVOKEHNA Ha Peryin-
pyeMoM IepecedeHNN Ha PABHOMEPHOCTH PONYCKHOI
croco6HOCTN // BecTHMK TpaJaHCKUX HHXXEHEPOB.
2020. Ne 6 (83). C. 179-185.

Kniouesvle cnosa: perynmupyemble IlepecedeHNs, 3a-
Iep>KKM TPAHCIOPTHBIX CPEACTB, ITOTOK HACBIIIEHMS,
HPOIYCKHAA CIIOCOOHOCTb.

PaccMaTpyBarOTCsL BOIPOCHI PAaBHOMEPHOCT IOKa-
3aTe/Isl MPOITYCKHOI CIIOCOOHOCTH PEeTyINpyeMbIX Iepe-
CeYeHNUI C TO3ULUI OCOOEHHOCTeNl OpraHM3alnuu Jo-
PO>KHOTO JIBVDKEHMS, [ ONTUMM3ALUN KOTOPOTO, KO-
Me BEIMYMHBI MPOITYCKHOI CIOCOOHOCTY, HEOOXORUMO
3HaTh ee paBHOMEPHOCTh (OXHOPOAHOCTD). ITpuBOAsATCS
CXeMbl OpPraHM3ALUI ABVDKEHNS], B KOTOPBIX IIOMEXM W3-
3a NMOBOPAYMBAOIINX TPAHCIOPTHBIX CPENCTB M JBIDKE-
HII TIELIIeXO/I0B B OIHOII (hase CHIDKAIOT PABHOMEPHOCTD
HPOITYCKHOJ CIIOCOOHOCTH, 113-3a Yero CHIDKaeTcs ag-
(eKTMBHOCTD PabOTBl CBETO(POPHOrO peryInpoBaHnA
U YBENMUYMBAIOTCA JUIHA OYepefy U OOIIVe 3afiepKKU
TPAHCIIOPTHBIX CPENCTB. BBIBOABI CTAaTbU IMOATBEPXKHA-
I0TCs1 TIPOBEIeHNeM MHOTO(AKTOPHOTO 9KCIIEPUMEHTA C
HAXOXK/I€HMEM CTATUCTUYECK] 3HAUMMBIX K03 uiimeH-
TOB.

Tabm.: 4. Bubnuorp.: 16 Ha3B.

Andronov R. V., Leverents E. Eh., Genze D. A,
Legostaeva E. N. The influence of traffic management
at a regulated intersection on the uniformity of traffic
capacity. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 6 (83), pp. 179-185.

Keywords: regulated intersections, vehicle delays,
saturation flow, traffic capacity.

The paper deals with the issue of uniformity indicator
of the traffic capacity at the regulated intersections from
the standpoint of the traffic management, emphasizing
the importance of accounting the value of uniformity,
in addition to the value on the traffic performance. The
schemes of traffic management are provided, where the
interferences, due to turning vehicles and the movement
of pedestrians in one phase, reduce the uniformity of the
traffic capacity. This reduces the efficiency of traffic light
regulation and increases the queue length and overall
vehicle delays. The conclusions of the study are confirmed
by carrying out a multiple-factor testing with the search
for statistically significant coeficients.

YIK 539.4

DOI 10.23968/1999-5571-2020-17-6-186-194

Esmiokos C. A., Bpvines V. C., Baunoep M. M. ®axTo-
PbI, BIUAIOIE HA GOPMUPOBAHNE YCTAHOBUBLIETOCSA
3aMelJIeHIs JABYXKOJECHBIX TPACIOPTHBIX CPeAcTs //
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BecTHUK TpagaHCKMX MHXXeHepoB. 2020. Ne 6 (83).
C. 186-194.

Kntouesvie cno6a: ycTaHOBUBILEECsT 3aMefjIEHIIE, IKC-
TPEHHOE TOPMOXKEHNE, ABYXKOJECHOE TPAHCIOPTHOE
CPEJICTBO, TOPHBIIT BENOCUIIEN, LOPOXXHO-TPAHCIIOPTHAS
9KCIIEPTH3A.

OmnuceiBaoTcst GakTopsl, BausoNMe Ha GOpMUPO-
BaHIe [aPaMETPOB TOPMOXXEHNs JBYXKOIECHBIX TPaHC-
[IOPTHBIX CPEACTB, B YaCTHOCTY BEJIOCUIIENOB, HA CYXOM
acdanbre u rpynre. [IpoBeleHb! UCIBITAHUS HA TOPMO-
JKEHME B LeJIAX OIpele/ieHNsl 3aMeIeHNs C IOMOILIbIO
mecenepomerpa Mogeny «LWS-2MC» Ha cyxoM acdanbre
U IpyHTe. B 3aBMCUMOCTH OT THITA TOPMO3HOII CHCTEMBI,
crroco6a TOPMOXKEHMsI, MAacChl [BYXKOJIECHOTO TPAaHC-
HOPTHOTO CPEJCTBA U BEIOCUIENUCTA, & TAKXKE OT KOH-
CTPYKIL[MM HOABECKU, OBUIM HOCTPOEHBI rpaduKu u mo-
JlydeHbl ypaBHeHMs perpeccun. [laHa KOMMYeCTBEHHAsI
oreHKa $aKTopaM, BAMSAIINM Ha GOPMUPOBAHILE yCTa-
HOBMBILETOCSI 3aMe[JIEHNsI JIBYXKOJIIECHOTO TPaHCIOPT-
HOTO CPeACTBa IIPU 9KCTPEHHOM TOPMOYKEHNIL.

V. 8. Tabn.: 11. bubmmorp.: 15 Ha3B.

Evtyukov S. A., Brylev L. S., Blinder M. M. Factors
affecting the formation of the steady state deceleration of
two-wheel vehicles. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 186-194.

Keywords: steady state deceleration, emergency
braking, two-wheeled vehicle, mountain bike, road traffic
examination.

The article describes the factors influencing the
formation of braking parameters for two-wheeled vehicles,
in particular, bicycles, moving on dry asphalt and ground.
There were carried out braking tests to determine the
deceleration using the decelerometer of LWS-2MC type
on dry asphalt and ground. Depending on the braking
system type, the method of braking, the mass of the two-
wheeled vehicle and the weight of the cyclist, as well as the
suspension design, there were built graphs, and regression
equations were obtained. A quantitative assessment of
the factors influencing the formation of a steady-state
deceleration of a two-wheeled vehicle during emergency
braking is given.

YK 620.9(075.8):656.13.07

DOI 10.23968/1999-5571-2020-17-6-195-205

Komuxkos 10. I. Vicmonb3oBaHue CBOJICTB TpaHC-
MOPTHBIX CPEACTB B KOHIENTE BCECPETHOIO MYIbTH-
MOJATbHOTO KBAaHTOMOOMILA // BecTHUK IpakmaHCKMX
nHxeHepos. 2020. Ne 6 (83). C. 195-205.

Kntouesvie cno6a: KBaHTOBBIN ABUTATeNb, KBAHTOJET,
KBaHTOMapyHa, BC&CpeI{Hbe;[ MYHbTI/IMOJIaJ’IbeIIU/I KBaH-
TOMOOWIb, MOJEMMPOBaHNE, CUCTEMA KOOP/IMHAT.

HpOpa6OTKI/I KOHLIEIIIIMIM KBAHTOBOI'O [IBUraTesIsd,
UICIIO/IB3YIOLIET0 9HEPINI0 (PU3MIECKOTO BaKyyMa, JAaioT

BO3MO)XHOCTb CO3[JaTh Ha OCHOBE TPACTOBOI TATU ITO-
ro JBUraTe/Iss HOBBIl KIaCC TPAHCIIOPTHBIX CPENCTB —
KBaHTOMOOMIEN. Tumak KBaHTOMOOUIEN MOXKET OBITH
IIMPOKUM: OT MPOCTENIIero BapuaHTa (C peXuMamu
IOBYDKEHMSI Ha3eMHOTO aBTOMOOWISI) IO BCECPEHOTO
MY/IBTMMO/ATIBHOTO KBAHTOMOOWIISI, CIIOCOOHOTO (DyHK-
LMIOHMPOBATh Ha 3eMJie, B BO3LYIIHOM U BOZHOM IIPO-
cTpaHCTBax. [/ mpopabOTKM IMIIOTETNIECKOTO TUIIaXa
BCECPETHOTO TPAHCIIOPTHOTO CPENCTBA HEOOXOMMMO VC-
[0/Ib30BATh BCE HAC/IENVE HAYYHO-TEXHIIECKON MbIC/IN
B TPaHCHOPTHOIT oTpacin. [l 10 BapuaHTOB JBYDKEHMS
BCECPEJHOr0 KBAHTOMOOWISI — OT BO3[YIIHOIO KBAHTO-
j7IeTa KO TIOABOKHON KBAHTOMAaPMHbBI — BBIITOTHEH aHA/IN3
0COOEHHOCTEN MOJIETMPOBAHNS, TPUBIECYEHUS CHUCTEM
KOOPJVHAT, OCYIeCTBIEHNS ABVDKEHMS CYIeCTBYIOIIINX
TPAHCIIOPTHBIX MAIVH, CIIOCOOHBIX HAMTI OTPaKEHNE B
KOHIIENTe BCECPENHOrO0 KBaHTOMOOMIsA. OTMeYeHs! JiBe
KPaifHMX METOMKY ero MOie/IpoBaHus: 1) Ha 6ase equ-
HOTO CEMEIICTBA CUCTEeM KOOPHMHAT U 0611eit (CKBO3HOI
IJ1s1 BCeX Cpel) MOJienu IBVDKEHMs:; 2) Ha 6ase Mofenei
IO BUJIAM JIBVDKEHUS C BO3MOYKHBIM II€PEK/TI0YEeHIIEM CH -
CTeM KOOP/VHAT.
V. 3. Tabn.: 2. Bubmuorp.: 27 Ha3B.

Kotikov Ju. G. Using the properties of vehicles in
the concept of the multi-environment multi-modal
quantomobile. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 195-205.

Keywords: quantum engine, quantocraft,
quantomarine, multi-environment multi-modal
quantomobile, modeling, coordinate system.

The development of the concept of the quantum engine,
that uses the energy of physical vacuum, makes it possible
to create a new class of vehicles, namely, the quantomobile,
designed as a quantum - powered vehicle. The type of
quantum vehicles can be versatile, starting from the
simplest version (with the ground vehicle driving modes)
to the multi-environment multi-modal quantomobile that
can function on land, in the air and in water. To work out
a hypothetical model of the multi-environment multi-
modal quantomobile, it is necessary to use all the heritage
of research and development in the sphere of transport
engineering. For 10 variants of the multi-environment
multi-modal quantomobile movement — from the air
quantum helicopter (quantocraft) to a quantum submarine
(quantomarine) — there has been made an analysis of
the numerical modeling specifics, the use of coordinate
systems, the implementation of the traffic of existing
transport vehicles that can be reflected in the concept of
multi-environment quantomobile. Two extreme methods
of modeling are distinguished: 1) the one based on a single
family of coordinate systems and a common (end-to-end
for all types of environment) motion model; 2) the one
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based on models by type of motion with possible switching
of coordinate systems.

YIK 656.13

DOI 10.23968/1999-5571-2020-17-6-206-213

Moposos E. B. MeTopmka u anroputmsl popmupo-
BaHNA TeeMaTIYeCKOil aBTOMATU3MPOBAHHOIN CHCTe-
MBI YIPaBIIeHN KOHTPO/IA ABVDKEHNA TPAHCHOPTHBIX
cpencTB // BecTHUK TpaxkfaHCKuX MH>XeHepoB. 2020.
Ne 6 (83). C. 206-213.

Kntouesvie cnosa: aBTOMAaTH3MPOBAHHAs CUCTeMa
yIIpaB/ieHMs], TefleMaTNdecKyie aBTOMaTIIeCKye CPeicTBa
KOHTPOJIsSI, KOHTPO/IDb JBIDKEHNA, TPAHCIIOPTHOE Cpefi-
CTBO.

[Ipenno>keHbl MepCIeKTUBHbIE HAINlpaBIeHMA Hayd-
HBIX JCC/IeOBaHMII B OOaCTU IIOCTPOCHMUA aBTOMATHU-
3MPOBAHHBIX CYUCTEM VIPaB/IeHUA KOHTPOJA IBVDKEHMA
tpaHcnopTHbIX cpeficTB (TC) B Hemax obecrnedeHus He-
IPepPBIBHOTO €0 MOHMTOPMHTIA I ONEpaTMBHOTO YIIpaB-
nennst. PaspaboTaHa MeTomMKa OOOCHOBAHWS TEXHU-
4eCcKMX TpeOOBaHMII M OLEHKU XapaKTEPUCTUK M3Me-
PUTENbHBIX CPEeICTB aBTOMATU3MPOBAHHOTO KOHTPOJIA
mewkeHysa TC, a Takke aJrOpUTM OIpefeNeHNs ONTHU-
MaJIbHbIX 3HAYeHMI XapaKTePUCTUK M3MEpPUTEIbHbBIX
CPeACTB U aJrOPUTM BBIOOpA ONTMMA/JIbLHOTO BapMaHTa
TeJIeMaTUYeCKNX aBTOMATMYECKUX CPENCTB KOHTPOJIA
(TACK) pBwkenns TC. CoopmynnpoBaHO TOHATHE
Te/IeMaTNYeCKOIl aBTOMATU3MPOBAHHOI CUCTEMBI YIIpaB-
JeHVs KOHTPOJIA [IBIDKEHMS TPAHCIOPTHBIX CPENCTB
(TACY K[I TC). IIpencraBieHHBIe pe3ynIbTaThl IO3BOJIA-
10T ocymecTBuTh nocrpoenne TACY K] TC Ha ocHoBe
ontumanpaoro Beibopa TACK fBIDKeHUs 1 OLleHKe 3¢-
(bexTMBHOCTY VX NpuMeHeHuA. IlocTpoeHue TOKaIbHOM
TeJIeMaTNIeCcKol aBTOMATHU3VPOBAHHOI CYCTEMBI yIIpaB-
neHus KoHTpona asyokeHna TC mosBonut ahGHeKTUBHO
YIIPABJIATb TPAHCIIOPTHBIMU IIOTOKaMU 32 CYET OCYIIeCT-
BJIEHN: HEIIPEPBIBHOTO KOHTPOIA 1 MoHMTOpuHTa TC Ha
BCeM MaplIpyTe ABVDKEHUA U ONepaTUBHOIO KOOPAMHU-
POBaHM:A B3aMMOJIe/ICTBUIT BCeX YIACTHIKOB JOPOKHOTO
IBVDKEHUS, CIIELICTY>KO 11 BElOMCTB.

V. 5. bubnuorp.: 14 Hass.

Morozov E. V. Methodology and algorithms for
building a telematic automated vehicle movement
control system. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 206-213.

Keywords: automated control system, telematic
automatic control devices, movement control, vehicle.

The article proposes promising trends of research in
the field of building automated systems for controlling
the movement of transport vehicles (TS) in order to
ensure a continuous monitoring and operational control.
A method for substantiating technical requirements and
assessing the characteristics of measuring instruments

for automated control of vehicle movement, an algorithm
for determining the optimal values of characteristics of
measuring tools and an algorithm for choosing the optimal
version of telematic automatic control devices (TASK)
for vehicle movement have been developed. The concept
of a telematic automated control system for controlling
the movement of vehicles (TASU CD TS) is formulated.
The presented results make it possible to build the TASU
CD of the vehicle based on the optimal choice of TASK
movement and the assessment of the effectiveness of
their application. Creation of a local telematic automated
control system for controlling the movement of the
vehicle will effectively manage traffic flows through the
implementation of continuous control and monitoring
of the vehicle along the entire route of movement, and
operational coordination of the interactions of all road
users, special services and departments.

YK 339.137.22
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Acayn B. B., Tapanos A. V1. KoHKypeHTHas pa3BefKa
KaK MHCTPYMEHT MOBBINIEHNA KOHKYPEHTOCIOCOGHO-
CTH OopraHmM3sanmy // BecTHUK IrpakKIaHCKIUX IH)KEHEPOB.
2020. Ne 6 (83). C. 214-219.

Kntouesvie cnoséa: KOHKypeHTHas pa3Belika, KOHKY-
peHTOCHOCO6HOCTb, KOHKYPEHTHasA CTpaTerus:d, 3alln-
I[eHHOCTb, CYCTeMa KOHKYPEHTHOI pasBelKI.

IlocTosiHHOE Ppa3BuUTNE€ IKOHOMMKI NIPUBOANUT K IIO-
sIBJIeHNIO 60JIee COBEPIIIEHHOTO MHCTPYMEHTApHs, KOTO-
prIu/I IIOMOTras Obl OpraHM3anyAM IOACTPpaNBATbCA IIO[
HOBBIe M3MEeHEeHMA PBIHKA U COXPAHATb KOHKYPEHTHYIO
cpeny. KoHkypeHTHas pasBefika MOXeT IIOCTY>KUTb MH-
CTPYMEHTOM IIOBBIIICHNA KOHKYPGHTOCHOCO6HOCTI/I
OpraHm3anuny, a TakKXXe OJHUM U3 croco6oB TIOTy49CeHNA
HOJTHOI MH(OPMALUN O COCTOSTHUM OPTaHMU3alLUM, KOH-
KypPeHTax KOMIIaHUM Ha DbIHKE M YPOBHE B3aMMOJENi-
CTBUA C KIIMCHTAMMN. HPI/IBOHI/ITCH AHaMN3 COBPEMEHHOT'O
3aKOHOJATE€/IbCTBA N BBIAB/IAKTCA HpO6}IeMI)I B obmactu
KOHKYPeHTHOII pasBefiku. IIpearalorcs nyTu ux perte-
HIAL.

V. 1. Bubmmorp.: 15 Hass.

Asaul V. V., Taranov A. 1. Business intelligence as a
tool to increase organization's competitiveness. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 6 (83), pp. 214-219.

Keywords: business intelligence, competitiveness,
competitive strategy, security, business intelligence system.

The constant development of the economy leads to
the need for more sophisticated and effective tools that
would help organizations adapt to new market changes
and maintain a competitive environment. In addition,
business intelligence can serve as a tool to increase the
organization’s competitiveness. Business intelligence also
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serves as one of the ways to get complete information
about the state of the organization, as well as the company's
competitors in the market and the level of interaction
with customers. The article analyzes modern legislation,
identifies problems in the field of business intelligence.
The ways to solve these problems are offered, the use of
business intelligence system to improve the organization’s
competitiveness is proposed.

YK 711.4-112:352/354-1:004.9:528:316.776

DOI 10.23968/1999-5571-2020-17-6-220-230

Bunencxuit M. IO. IlomuTnka UCHONb30BaHUA Be6-
TEXHONIOIMiI B cdepe IPagoCTPOUTETHLHOIO yIpaBe-
HMA B KpynHelimmx ropogax Poccun // BectHuk rpax-
TaHCKMX MHXeHepoB. 2020. Ne 6 (83). C. 220-230.

Kntouesvie cnosa: ropofckoe IUTaHMPOBaHME, IPafio-
CTPOUTENIbHOE YIIPaB/IeHMe, BeO-TeXHONIOIN, BeO-CailThl,
INC, xpynneiimme ropopa Poccum, yMmHBIE TOpOf,
E-npaBuTenbcTBo.

ITosiBNIeHMe BeO-TeXHOIOTHUIT CO3/jaI0 HOBBIE YC/IOBIA
WISl COBEPIICHCTBOBAHMA IPaflOCTPOUTENIbHON IesATelb-
HOCTM MYHMIUIIAJIbHBIX BiIacTeil B ropogax. Vccmeno-
BaHNMe IIOCBAIIEHO TEKyIleMy COCTOSHMIO IONMUTUKA
JCIIO/Ib30BAHMS BeO-TEXHOMOTNIT B cdepe TpafocTpon-
T€/IbHOTO YIIPaBJIEHNs, IIPUHATON B KPYIHENIINX I'OPO-
max Poccun, Ha ocHOBe aHanm3a 50 TOpPOAOB U BKITIOYAET
peKOMeH/yeMble Mepbl, KOTOpbIe HEOOXOMMO HMpeAIpu-
HATD [/IA YIYYLICHV M Pa3BUTHA TeXHOTOIMYECKMX aK-
TUBOB. ITO BeO-CAIITHI TOPOACKUX OPraHOB YIPAB/IEHIS,
OTBETCTBEHHBIX 32 BOIIPOCHI IPaflOCTPOUTENIBHON ITOTIN-
TUKY, U Be6-caitTol reonHdpopmannonubix cucteM (IMC).
VlccnemoBaHue paccMaTpyBaeT ABa BOIIPOCA: HACKOIBKO
3¢ (deKTNBHO TOpoja UCIONb3YIOT BeO-TeXHONOTUY B
cdepe MOMUTUKYU TIPaflOCTPOUTENIPHOTO YIPAaBACHUSA U
KaK B IM(PPOBOM IPOCTPAHCTBE KOMMYHMIMPYIOT Op-
raHbl yHpasaeHns u obuiectso. [IpeanoxxeHa MeTOAMKA
OLIEHKY Be6-pPecypCcoB MYyHULINIIAINTETOB.

Bubnmorp.: 33 HasB.

Vilenskii M. Yu. Policy regarding the use of web-
technologies in the field of urban planning in the largest
cities of Russia. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 220-230.

Keywords: urban  planning, wurban planning
management, web technologies, websites, GIS, the largest
cities in Russia, smart city, E-government.

The emergence of web technologies has created new
conditions for improving the urban planning activities
of municipal authorities in cities. The study focuses on
the current state of the web-based urban management
policies adopted in major Russian cities based on an
analysis of 50 cities. It includes recommended measures
that cities should take to improve and develop their
technology assets. These are the websites of city governing

bodies who are responsible for urban policy issues and geo
information system (GIS) websites. The study addresses
two questions, namely, how effectively cities are using web
technologies in the area of urban management policy, and
how governments and society communicate in the digital
space. There is proposed a methodology for assessing the
web resources of municipalities.

V1K 338.2:332.1

DOI 10.23968/1999-5571-2020-17-6-231-237

Epwosa C. A., Opnosckas T. H. Merogonormieckme
MOAXOABI K YIPABICHUIO TePPUTOPUATIBHBIM Pa3BU-
THeM TOpofja B yCIOBMAX myudposusamyy // BecTHuk
TpaXXJAaHCKUX MH>KeHepoB. 2020. Ne 6 (83). C. 231-237.

Kniouesvte cr106a: MeTOROIOI NS, MOHUTOPUHT, 111 pPO-
BM3aIVA, KA4eCTBO TOPOJICKON CPefibl, IPafloCTPOUTEIIb-
Has JOKYMEHTAlVs, TeHepasIbHbIil IIJIaH TOPOJia, PasBy-
THE TEPPUTOPUIL TOPOTA.

[Indposoe npeobpasoBaHme YIIpaBIeHNUS Pa3BUTUEM
ropopa, paspaborka MH(GOPMALMOHHOI 6a3bl peannsa-
VM IUIAHOB U IIPOTPaMM IIOBBIIIEHNUA Ka4ecTBa rOPOJ-
CKOIl Cpefbl IIPEfICTAB/IAIT aKTyalIbHYI0 3afjaqy. Paccmo-
TPEHbl METONONIOrMYeCKIe MOAXOAbI K (HOPMUPOBAHNIO
MeTORMIeCKOt 6a3pl undpoBOro mpeoOpasoBaHMs CHU-
CTeMbl YIpPaBJIeHUA TePPUTOPUAIbHBIM pasBUTHEM IO-
porna. IIpoBenen aHanu3 Hay4HbIX paboT B 06macTu nud-
POBM3AIMM YIPABIEHNUs TOPOJOM U 3aKOHONATETbHBIX
aKTOB B 00/1aCTM MOPSIKA OCYILECTB/ICHNS] MOHUTOPIHTA
peanusanuy reHepaabHOTO MIaHa ropofa. ITo pesymnbra-
TaM JMICCTIeOBaHMIT CPOPMYIUPOBAHDI IPUHLINIBL 1 3a-
Ja4y MOHMTOPUHIQ, TIPEJIOKEH aIroput™ GopMupoBa-
HIsI CUCTEeMbI [OKa3aTe/ell MOHUTOPYMHTA /sl IIPOBefie-
HYIS OLIeHKM 3 (GeKTUBHOCTI pea3aluy FeHepaJlbHOTo
IJIaHa TOPOJa.

Tabr.: 2. Bubnmorp.: 19 HasB.

Ershova S. A., Orlovskaya T. N. Methodological
approaches to the management of territorial
development of the city in the conditions of
digitalization. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 6 (83), pp. 231-237.

Keywords: methodology, monitoring, digitalization,
quality of the urban environment, urban planning
documentation, Master Plan of the city, development of
city territories.

The digital transformation of the city development
management, the development of information base for the
implementation of plans and programs on improvement of
the urban environment quality is an urgent task. The article
considers methodological approaches to the formation of a
methodological basis for digital transformation of the city
territorial development management system. The authors
have carried out an analysis of scientific works in the
field of the city management digitalization and legislative
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acts concerning the procedure for monitoring of the City
Master Plan implementation. Based on the results of the
research, the principles and objectives of monitoring are
indicated, and an algorithm for the formation of the system
of monitoring indicators is proposed aimed at assessing
the efficiency of the City Master Plan implementation.

YIK 65.011.4
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Yenauenxo H. B., Odenxo M. H., Huxonuxuna C. A.,
Ilonosnukosa H. A. IloreHmuanbHble HampaBIeHU:
pasBUTHA MeTONOB M3MepeHUs u oueHku 3¢ dexTns-
HOIl [IeATeTbHOCTY CTPOMTENbHBIX OPTaHM3aLMii //
BecTHUK TpaXgaHCKMX MWHXeHepoB. 2020. Ne 6 (83).
C. 238-245.

Kntouesvie cnoéa: CTpouUTeNbHblE OpraHM3ALNN,
9KOHOMMYeCKass 3(PeKTUBHOCTb, METONbI VM3MEpPEHMs
¥ OLleHKM 3¢ (PeKTMBHOI AesATeIbHOCTH, OLIEHKA ajbTep-
HATVBHBIX BIJOB 3¢ (eKTNBHOCTI.

[TpencTaBneHbl pe3ynIbTaThl UCCIEHOBAHNA TOTEHIIN-
Q/IbHBIX HallpaB/IeHMIT PasBUTVA METO[OB M3MepeHMs 1
oLeHKM 3¢ eKTUBHOI IIPOU3BOJCTBEHHON JeATeIbHO-
CTM CTPOUTEIbHBIX OpraHyM3alil, HOBBIIIAOIINX 00BeK-
TUBHOCTb M3MEPEHVI 1 OLIeHKM Pe3y/IbTaTOB esATeTbHO-
cTu B chepe MPOU3BOACTBA M pean3aliuy CTPOUTEIbHON
nponykuyy (pabot, yClIyr) M KadecTBO NMPYMHMMAaEMBIX
ylpaBieHuecknx pemenmit. [IpemnoxeHa cucremarn-
3aMs IPUMEHAEMBIX U PeKOMEHIYeMbIX METO[OB M3-
MepeHNUs M OLEHKM SKOHOMUYECKOl 3(h(eKTUBHOCTH
CTPONTENIbHBIX OPTaHM3aLVI B COCTaBe KOMIUIEKCHO-
IO 3aTPaTHOIO METOJia, OCHOBAaHHOTO Ha KOMIIEKCHOM
ydeTe COBOKYITHOCTM IPOV3BOACTBEHHBIX, yIIpaBJIeHde-
CKNX, KOMMEpUYEeCKMX ¥ TPAaH3aKLMOHHBIX 3aTpaT; KOM-
IUVIEKCHOTO PECYpPCHOTO METOJd, peann3yollero KOH-
LENIMI0 Y4eTa IPUMEHAEeMON COBOKYITHOCTY TPYZAOBBIX,
MaTepyanbHO-TEXHNYECKUX U (DUHAHCOBBIX PeCypcoB,
PeCypCHO-VHTETPATIbHOTO METO/a, OCHOBAHHOTO Ha CUM-
61103€ pecypCHOIO 1 3aTPaTHOTO METONOB, ONITYMU3ALI-
OHHOT'O METOZIa, OTPAXKAIOIETO KOHIITIIVIO KPUTEPUaIb-
HOTO IIOXO0/]a, ITOJICTPYKTYPHOTO METO/A, OTPakalolle-
IO KOHLEIIVIO M3MEepPeHMsI U OLEHKM 3KOHOMMYECKOI
3¢ GeKTMBHOCTY MCXO[A U3 OLEHKM IIOTEHIMaNa pocTa
CTPOUTENIbHBIX OPraHU3alNil, 00yC/IOBIEHHOTO BIIVSAHI-
eM (aKTOpOB MHTeHCUYKALMY TIPOU3BOJCTBA, MHIEKC-
HOTO MEeTOJa, OCHOBAaHHOI'O Ha KOHIIEMIUN C/I€TOBAHIS
«307I0TOMY IPAaBMUIy SKOHOMMKM NpegupuAtusa». [Ipen-

JI0>K€H IIOTEHLIMa/IbHBI METOAMYIECKIII TIOIXOT, K OLleHKe
aJIbTEPHATYBHBIX BUJ0B 3(PQEKTNBHOCTU (COLMANbHO-
9KOHOMMYECKOI, COLMATbHO-9KOIOTMYECKOM, 3KOJIOro-
COILIMa/IbHO-9KOHOMIYECKOII) B IMPOCTPAHCTBEHHOI CH-
cTeMe KoopanHar [lekapra.

Ta61.: 3. Bubnuorp.: 14 Ha3s.

Chepachenko N. V., Yudenko M. N., Nikolikhina S. A.,
Polovnikova N. A. Potential development directions
of methods for assessing and evaluating the efficient
performance of construction organizations. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 6 (83), pp. 238-245.

Keywords:  construction organizations, economic
efficiency, methods of assessing and evaluating effective
performance, assessment of alternative types of efficiency.

The article presents the study results of potential
directions for the development of methods for assessing
and evaluating the efficient performance of construction
organizations that increase the objectivity of assessing and
evaluating the results of activities in the field of production
and sale of construction products (works, services) and
the quality of management decisions. The authors propose
systematization of the applied and recommended methods
of assessing and evaluating the economic efficiency of
construction organizations. Herewith, several methods
are considered, namely: the integrated cost method
based on a comprehensive accounting of the totality of
production, management, commercial and transaction
costs; the integrated resource method that implements
the concept of accounting for the applied totality of labor,
material, technical and financial resources; the resource-
integral method based on the symbiosis of resource
and cost methods; the optimization method reflecting
the concept of a criterion approach; the polystructural
method, reflecting the concept of measuring and assessing
economic efficiency based on the assessment of the
growth potential of construction organizations, due to
the influence of factors of intensification of production;
the index method based on the concept of following
the «golden rule of enterprise economics». A potential
methodological approach to assessing alternative types of
efficiency (socio-economic, socio-ecological, ecological-
economic, ecological-socio-economic ones) in the
Descartes spatial coordinate system is proposed.



