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Bboiempuyras M. A., 3asapuxun C. II. OcHOBHbIE
3Tambl PasBUTHA INIAHNPOBOYHOI CTPYKTYpPbI TOpofia
XapbKkoBa fi0 cepegunbl 1950-x rofos // BeCTHUK rpax-
HaHCKMX MHKeHepoB. 2019. Ne 3 (74). C. 5-13.

Knrouesvie cnosa: nmaHNPOBOYHAA CTPYKTYpPa, ITAIIbI
PasBUTHA, BIUAHNE TaHAMA(Ta, BBICOTHBIE JJOMVHAHTBL

PaccMoTpeHB! 3aKOHOMEPHOCTY PasBUTHA IJIAHUPO-
BOYHOI CTPYKTYpPBI Topofa XapbKoBa. BbIsAB/IeHBI IATH
3TaNoB PasBUTHUA — OT MICXOJHOTO KPEMOCTHOTO COOPY-
JKeHMsA Ha MBICY IIpM CIVMSHMM OBYX PeK /0 KPYIHOTO,
BTOPOTO II0 BEIMYMHE M 3HAUYMMOCTM TOpoja YKpauHBbI.
KoHcTaTnpyeTcss HEeM3SMEHHOCTb TPEXYAaCTHON CTPYKTY-
PBI ropofa, 00yCIOBIEHHO CrIelnUKOI MeCTOIIOIOXe-
HIA TOPOfia M HaNpaB/IeHMeM BbIJIETHBIX MarucTpainei.
QuKcupyeTcsa PaclooKeHHe BBICOTHBIX HNOMMHAHT B
3acTpolike ropoga o 1920-x rT. YTBep)KgaeTca 3aKOHO-
MepHOCTb (OPMUPOBAHMS BO BTOPOIT monoBuHe XX B.
CeBepHee TeppUTOpUM OBIBIIE) KPeIIOCTU TPeX4acTHON
IIPOCTPAHCTBEHHOI JOMMHAHTBI TOpofa XapbKOBa.

Wn. 5. bubmuorp.: 10 Ha3B.

Bystritskaya M. A., Zavarikhin S. P. The main stages
of development of the space planning structure
of Kharkov up to the mid 1950-s. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 3 (74),
pp. 5-13.

Keywords:  space-planning structure, stages of
development, the influence of the landscape, high-rise
structures.

The regularities of step-by-step development of the
city space-planning structure of Kharkov are considered.
There have been revealed five stages of development,
starting from the initial fortification structure located on
the cape at the confluence of two rivers and turning during
its historic development into a big-sized, second largest
and most important city of the Ukraine. The invariability
of the three-part structure of the city due to the specific
location of the city and the direction of the outbound
highways is stated. The location of high-rise landmarks
in the city development up to the 1920-s is indicated.
The regularity of the formation in the second half of the
XX century to north of the former fortress three-part
spatial dominant of Kharkov is substantiated.
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Casun C. H., Cmupnosa E. O. IIpo6nema ompepe-
JeHNsA JVMHAMUYECKUX IapaMeTpPoOB IS IPOTHO3a

pecypca 3TaHMIT ¥ COOPY>KEeHMIT B YCTOBUAX IPUPOS-
HbIX U TexHOTeHHbIX YC // BeCTHUK rpa’kIaHCKUX VH-
>KeHepoB. 2019. Ne 3 (74). C. 14-19.

Kniouesvie cnosa: puHaMudeckue mapaMeTpbl CTPOU-
Te/IbHBIX KOHCTPYKIIMII 3JaHUI M COOPY>KeHul, Bepudu-
Kallis PacyeTHBIX MoOfieneil, (POPMBI 1 JIEKPEMEHTBI KO-
7e6aHUIL.

PaccMaTpuBaeTcs pellleHMe 3afaqyM I[IPOTHO3a II0-
CIEACTBUII PaspyIUIUTENbHBIX 3€M/ICTPACEHUN A 9KC-
IUTyaTUPyeMBIX 3[aHUIl ¥ coopykeHuil. IIpemaraercs
UCIOIb30BaTh B KauyeCTBE OCHOBHBIX IapaMeTpPOB Mis
BepudMKaLUY PacYeTHBIX MOJE/Ieil COOCTBEHHbIE YaCTO-
TBI, (POPMBI KO/EOAHNIT U [JeKPEMEHTH 00'beKTOB, MOfi-
BEpIIINXCA JeVICTBUIO CelICMUYeCKMX Harpysok. IIpuse-
IeH IpYIMep OLeHKM IIOC/IeNCTBUII aBapuul JId 3aHNA
B CaHkT-IleTep6ypre, 4acTUIHO OOPYIIMBIIETOCS B pe-
3y/IbTaTe HEPaBHOMEPHOI OCAIK/ TPYHTOB OCHOBAaHMA.
CpenaH BBIBOJ, O TOM, YTO MCIIOJIb30BaHME AMHAMIYe-
CKJX TIapaMeTPOB II03BOJIAET PellaTh CaMble Pas/IIIHbIE
3ajiauyl Kak B 00/1aCTI IIPEeBEHTUBHOI AMarHOCTUKY TeX-
HIYECKOTO COCTOAHNA 30AHWI M COOPY>KEHUIA, TaK U I
TEKYIIero IPOTHO3a OCTATOYHOIO pecypca MOBPeXK/eH-
HBIX 00BEKTOB.

Vn. 5. Tabn. 1. Bubmmorp.: 9 HasB.

Savin S. N., Smirnova E. Eh. The problem of
determining the dynamic parameters for forecasting
the service life of buildings and facilities under
conditions of natural and man-made emergencies.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 3 (74), pp. 14-19.

Keywords: dynamic parameters of building structures,
verification of design models, the shape and logarithmic
decrement of vibrations.

The article discusses the solution to the task of
forecasting the consequences of catastrophic earthquakes
for operated buildings and facilities. We suggest using
such basic parameters for verifying the calculation models
as natural frequencies, oscillation forms and decrements
of objects under earthquake loads. An example of the
accident consequences assessment of the building in
St. Petersburg, which was partially collapsed as a result
of uneven subsidence of the soil base, is given. It is
substantiated that the use of dynamic parameters allows
solving a variety of problems both in the field of preventive
diagnostics of the technical condition of buildings and
structures, and for the current forecast of the residual life
of damaged objects.
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Dedocos C. B., Anucumos C. H., Cokonos A. M. Meto-
AMKA MCCTeT0BAHNS HECTAIOHAPHOTO TeMIIePATyPHO-
IO MO/ISI IPY HAPYXKHOM 3EeKTPONPOrpeBe IITence/b-
HBIX COETVHEHNI Kene306eTOHHBIX KOTOHH cOOpHO-
MOHOIUTHBIX coopysxenmit (Yacrtp 2) // BecTHuk rpax-
IDAHCKUX MHXeHepos. 2019. Ne 3 (74). C. 20-28.

Kniouesvie cnosa: xene3obeToHHOE M3f€NIe, COOPHO-
MOHOJIMTHASI KOHCTPYKIINS, 97IEKTPOTEIIOBAs (3/1€eKTPO-
TepMudeckas) 06paboTKa, HaAPY)KHBIL 37IEKTPOOOOrpPeEB,
TEIUIONEPEHOC, TeMIIEPATyPHOe IOJIe, LITENCeIbHOE CO-
e[MHEeHNe, TPALUEHT TeMIIEPATyPHOTO IIOJISL.

B mepBoil 4acTu HacToslleil CTaTbyU HpefcTaBlIeHa
MHXXeHePHas MEeTOfIMKA pacyeTa HEeCTAIMOHAPHOTO TeM-
HepaTypHOrO IO IPU 9MEKTPOTENIOBOI 06paboTKe
(3TO) ¢ moMombI0 IOBEPXHOCTHOIO IPOrpeBa LITEIl-
CEJIBHBIX COEIMHEHNIT XKe/le300eTOHHBIX KOIOHH B IIPO-
Ijecce MOHTaXKa COOPYXKEHMII C MOMOIIBIO ITPOrPECCUB-
HOIT TEXHOTOIMYU COOPHO-MOHOMTUTHOTO CTPONUTENbCTBA
[1]. PaccmoTpeHHast MeToAMKa OCHOBaHA Ha MCIIONb30-
BaHIN CPEJICTB BBIYMCINTENbHOI cpenbl Mathcad, ocra-
TOYHO IIPOCTa 1 yHoOHa B IpuMeHeHnu. OfHaKo, HeCMO-
TP Ha IPUBEMICHHDIN IpUMep IPYMEHEHNs METONVIKIL,
IeMOHCTPUPYIOLNIL ee 9¢()(HeKTUBHOCTD, OHA HYXXJAeTCsI
B 9KCIIEPMMEHTA/IbHOM NOATBepxaeHun. [loaTomy 6bu1
pa3paboTaH 1a60paTOPHBINT MAKeT LITENCE/IBHOTO COeMN-
HEHMs, M C er0 MCIO/Ib30BAHUEM BBIIIOMTHEHbI KCIIEpPH-
MEHTBI, TOTBEPAUBIIINE TOCTOBEPHOCTD IIPEMIIOKEHHOI
pacyeTHolt MeToauKM. IIokazaHa BO3MOXXHOCTD 9TO Me-
TOJVIKI OIIPEee/sITh He TONBKO MPOCTPAHCTBEHHbIE Xa-
PaKTEePUCTUKY TEMIIEPATyPHOTO MOJIA, HO M BPEMEHHbIE.
C HOMOIIBIO PaCYeTHOI METOUKI BBITTOTTHEHBI CCTIEHO0-
BaHMSI XapaKTEPUCTYK TEMIIEPATYPHOTO IIOJISI B IIPOLiecce
9TO npuMeHUTENBHO K PeabHBIM YCIOBWSIM, HA OCHOBE
4ero paspaboTaHbl peKOMeHAAIMM 1o npuMeHernio OTO
B COOPHO-MOHOIUTHOM CTPOUTENBCTBE.

Vin. 6. bubmmorp.: 8 HasB.

Fedosov S. V., Anisimov S. N., Sokolov A. M. Methods
of researching the non-stationary temperature field
at external electrical heating of plug connections in
reinforced concrete columns of precast-monolithic
structures (Part 2). Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 3 (74), pp. 20-28.

Keywords: reinforced concrete product, precast-
monolithic construction, electro-thermal treatment
(ETT), external electric heating, heat transfer, temperature
field, plug connection, temperature field gradient.

Part 1 of this study presents the engineering method of
researching the non-stationary temperature field by means
of electro-thermal treatment (ETT) of plug connections
in reinforced concrete columns of precast-monolithic
structures during the installation using advanced

technology of precast-monolithic construction [1]. The
presented method of calculation has been developed using
the capabilities of the MathCAD computing environment.
It is a fairly simple method which is convenient in
application. However, despite the presented example of
application of the method demonstrating its effectiveness,
it needs the experimental confirmation. Therefore, a
laboratory model of the plug connection was developed,
and experiments were performed with its use, which
confirmed the reliability of the proposed calculation
method. There has been proved the possibility of this
technique to determine not only the spatial characteristics
of the temperature field, but also the time ones. With the
help of the calculation method, there have been carried
out studies of the characteristics of the temperature field
in the process of electro-thermal treatment (ETT) in
relation to the real conditions, and recommendations for
using the ETT in precast-monolithic construction have
been developed.
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Kazan-Posenuygetiz /1. M. YTo4HeHIIe METOTOB y4eTa
CABUTOB NPV BBIYNMCIEHNN IPOrM60B ¥ COOCTBEHHBIX
YacTOT YIPYTUX CTep)KHell IepeMeHHOro CedeHMU: //
BecTHMK TpaKHaHCKUX WH)KeHepoB. 2019. Ne 3 (74).
C.29-35.

Kniouesvte cnosa: y4eT cABUTOB, IPOINObI, COOCTBEH-
HbI€ YaCTOTHI, CTEPKHM IIepeMEHHOTO CeYeHM.

B m3ru6aembIx CTEP)KHSX [TEPEMEHHOTO CeYeHMsI Ka-
caTebHbIE HAIIPSDKEHM B TIOIIEPEYHOM CeYEHNY 3aBUCHT
He TOJIbKO OT ITOIEPEYHOI! CUJIbI, HO ¥ OT M3rMOAI0Iero
MoMmeHTa. CylecTBYIOMINE METOAbI BbIYMCIEHNsA TIPOTH-
00B C Y4eTOM C/IBUTOB YYUTBIBAIOT IEPEMEHHOCTD Cede-
HYIS, 00BABIIAA M3IMOHYIO VM CIBUTOBYIO KeCTKOCTH 3aBU-
CAIVMY OT KOOPAVHATHI cedeHNs. Takoil Toaxoy He K-
HMMaeT BO BHVMMaHNe BIIVSAHUE U3TMOAIOIero MOMEHTa
Ha KacaTe/bHble HanpshKkeHus. [Ipefaraemas pabora mc-
IIpaB/AeT YKa3aHHBIN HEJOCTATOK TE€OPUN, BHOCUT COOT-
BeTCTBYIOLYEe YTOYHEeHUA B popMyry MaxcBera—Mopa
u B Teopuio 6anky TumomnieHKo. YTOYHeHHbIe (GOPMYIIbI
HPYMEHSAIOTCA K BBIYMCTIEHUIO TPOTNO0B ¥ COOCTBEHHBIX
4acTOT KOPOTKOM KOHCOMN. B paccMOTpeHHBIX IpuMe-
Pax IOIPaBKM 3a CYET C/IBUTA, BBIYMC/ICHHbIE IO HOBBIM
¢dbopmynam, M3MeHUINCh B 1-1,5 pasa, B 3aBUCUMOCTH OT
CTeIeHN IIePEMEHHOCTH CeYeHNA.

Win. 6. Tabn. 2. bubmumorp.: 15 HasB.

Kagan-Rosenzweig L. M. Improvement of methods
for shear accounting in calculation of deflections and
natural frequencies of elastic rods with variable cross-
section. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 3 (74), pp. 29-35.
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Keywords: account of shear, deflections, natural
frequencies, rods with variable cross-section.

In bent rods with variable cross-section, shear stress
in the cross-section depends not only on the shear force,
but also on the bending moment. Existing methods to
calculate deflections with regards of shear take variability
of the section into account, assuming bending stiffnesses
and shear stiffnesses dependant on coordinate. Such
approach neglects the effect of the bending moment
on the shear stress. The proposed article corrects this
deficiency, introduces required improvements into the
Maxwell-Mohr formula and into the Timoshenko beam
theory. The improved formulas are applied to calculation
of deflections and natural frequencies of a short cantilever.
In the examples considered corrections due to shear
calculated by means of the new formulas change in 1-1,5
times, depending on the degree of cross-section variability.

YK 699.841
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Ocmposckas H. B., Pymman I0. JI. OnTumMusanus
KOHCTPYKTHBHBIX HapaMeTpOB YIPYrOIIACTIYECKNX
meMndepoB B cucreMax ceiicMousonsanuu // BecTHuk
TPaXJaHCKUX MH>KeHepoB. 2019. Ne 3 (74). C. 36-41.

Kniouesvie crnosa: cricTeMbl CeiiCMOU3O/LALVIN, YIIPYTO-
IJIacTU4YecKue geMiidepsl, HeIMHEHbIe MOJE/N, JIHea-
PYU30BaHHbIE MOZIEIIN.

IbdexTMBHOCTD IpUMEHEHMs  CEICMOMU3OALUN
B 3HAYMTENBHOI Mepe 3aBIUCUT OT IIPAaBIILHOTO BbIOOpa
napaMeTpoB fieMnduposanus. Kak npasmio, MaTeMaTy-
yecKas Mofienb cucreMbl ceitcmonsonstiuu (CCU) Henn-
HellHa. B HenMHeTHOM Mojien CMIoBask XapaKTepPUCTHKA
anemenToB CCH 3aBUCUT KaK MUHUMYM OT TpeX IapaMe-
TPOB, 4TO CYIECTBEHHO YC/IOKHAET pellleHle ONTHNMI3a-
IVIOHHOM 3afiaun. I103TOMYy ecTb CMBIC/T TMHEeapu30BaTh
VICXO[IHYIO IMHAMIYECKYIO 3aflauy, TaK KaK B JIMHeapu-
30BaHHOI 3ajjade CO3/aTh A/JTOPUTM IOMCKA ONTHMA/Ib-
HOTro mapamerpa faemiduposanns (6e3pasMepHOro Ko-
addunmenrta gemuduponanns) HecnoxHo. Crarbs 10-
CBsIIlleHa METOfIMKEe IMOVCKAa ONTVMMA/IbHbIX IapaMeTpOB
ynpyromnactudeckux gemigepos B CCH ¢ moMoripio
JIMHEapU30BAHHON JMHAMMIYECKON MOMIE/N.

Vin. 4. Tabn. 3. bubmuorp.: 11 HasB.

Ostrovskaya N. V., Rutman Yu. L. Optimization of
elastic-plastic damper design parameters in the seismic
isolation systems. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 3 (74), pp. 36-41.

Keywords: seismic isolation systems, elastic plastic
dampers, nonlinear models, linearized models.

The efficiency of seismic isolation application
considerably depends on the right selection of the
damping parameters. As a rule, the mathematical model
of the seismic isolation system (SIS) is nonlinear. In a

nonlinear model, power characteristic of the SIS elements
depends at least on three parameters, which significantly
complicates the solving of the optimizing task. Therefore,
it makes sense to linearize the initial dynamic task, as in
the linearized task it is not difficult to create an algorithm
of the damping optimum parameter search (dimensionless
coefficient of damping). The present article is devoted to
a technique of searching for the elastic plastic dampers
optimum parameters in SIS by means of the linearized
dynamic model.
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Xapna6 B. [I. O6benyHeHHad Teopus HeTMHEITHOI
MO/N3YYeCT M IUTETbHON IMPOYHOCTH CTAOMIBHBIX
xpynkux Marepuanos (I) // BecTHUK rpaXgaHCKUX MH-
>KeHepoB. 2019. Ne 3 (74). C. 42-51.

Kniouesvie cnosa: HenmuHelHasA MON3yYeCTb, IIUTENb-
Has IIPOYHOCTD, CTAOM/IbHBIN MaTepuas, XPYIKMil MaTe-
puan.

M3maraemas Teopus pacCMaTpuUBaeT MPOLLECCHI TIOJ-
3y4eCcTM M paspylleHMsA KaK IPUHLIMINMAIBHO U ABHO
B3aMIMOCBs3aHHBIe. PaccMaTpuBaeTcss 6eTOH U OM3Kime
II0 PeoOTMYEeCKMM CBOJCTBAM MaTepyasbl. BaKHbIM MX
CBOJICTBOM SBJIA€TCS Ha/lIN4YMe 3aMETHOI JIMHEIHON Co-
CTaB/AOLIeN nonsydectu. Marepuanamu, yIOBIE€TBOPA-
IOLIMMY YKa3aHHOMY TPeOOBaHMIO, ABJIAIOTCS, IOMMMO
6eToHa, IpyHTHI U momuMepsbl. Llenb paboTel — mocTpoe-
HUe OIpeJe/AINX YPaBHEHNI, ONMCHIBAIOIINX CBA3b
HEIMHETHO IOJI3YyYeCT U J/IUTEIbHOI IPOYHOCTH C Ha-
IpsOKeHUAMU IIPY TPOU3BOLHOM BHJIE I yPOBHE HalpA-
JKEHHOTO COCTOSTHMA. ABTOp 3aHUMAICA PaspaboTKOI
aToro Bompoca ¢ 1980 r. [lannas ny6mkanus o6061aer
U YTOYHAET IOMy4eHHble paHee pe3ynbTaTbl. B yacTHO-
cTi, GOpMYIIBI MHTEHCUBHOCTY HANpPsDKEHU U fedop-
MaIVil UCIONIb30BAaHbI €3 NMMHeapy3alun U IPefiIoXKeH
OPUTMHAIBHBII CITOCO6 peleHnsT KOHKPETHDIX He/TMHel -
HBIX 3ajjay.

WM. 1. bubnuorp.: 39 Ha3s.

Kharlab V. D. Incorporated theory of nonlinear creep
and long-term durability of stable brittle materials (I).
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 3 (74), pp. 42-51.

Keywords: nonlinear creep, long-term durability, stable
material, brittle material.

The theory presented in the article regards creep
and damage processes as essentially and evidently
interconnected. Concrete and materials which are similar
in rheological properties are considered. The important
property of these materials is the presence of a noticeable
linear creep component. Besides concrete, materials
that are characterized with this property are soils and
polymers. The aim of the study is to construct the defining
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equations describing the relationship of nonlinear creep
and long-term strength with stresses at any form and
level of intense condition. The author has been engaged
in working out of this problem since 1980. The article
provides a generalization of the theme and specifies the
results received earlier. In particular, stress and strain
intensity formulas are used without linearization and an
original method for solving specific nonlinear problems
is proposed.

YK 624.139.6
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Hamoopw C., Msaemapyas M., Bamcaiixan A.,
Tamup 1]. HekoTopble pe3ynbTaTbl MCCIEJOBAHNIL Tpe-
IIVH ¥ MONIOCTell, 06pa3soBaHHBIX BCIENCTBUE Jerpa-
BAIUy M MCYe3HOBEHNMA KPMOINTO30HBI TepPUTOPUN
r. Hamaiixa B Monronumu // BecTHUK TpaXX/JaHCKMX UH-
»KeHepoB. 2019. Ne 3 (74). C. 52-62.

Kntouesvie cnosa: BbiTanBaHMe MepP37I0T0O TPYHTA, I710-
OalbHOEe IIOTeIIeHNE, CEVICMOAKTMBHOCTb, Tabypupo-
BaHHbIE TPYHTbI, CTPOUTENbHBIE HOPMBI.

MHoromneTHne Mep3/ble ITPYHTBI, PacCIIpOCTpaHEHHbIE
Ha OOLIVMPHBIX TeppUTOPMUAX MOHIOMNY, aKTUBHO Jie-
TPajupyOT M MCYE3alOT IIOf, BIMAHMEM COBPEMEHHOTO
[106a/bHOTO TIOTEIVIeHNs KauMara. MHOXeCTBO 3ia-
HUI M COOPY>KEHUI, IOCTPOEHHBIX 10 IIEPBOMY IPUH-
LUITy CTPOUTENIbCTBA HA MHOTOJIETHMX MEpP3J/IbIX IPYH-
tax (I mpMHIMO — Be4YHOMep3/ble TPYHTBI OCHOBAHIIA
UCTIONb3YIOTCS B MEP3JIOM COCTOSIHUM, COXPaHEHHOM
B IIpOIiecce CTPOUTENbCTBA 1 B TeYEHNeE BCEro Iepuona
9KCIUTyaTall)l COOPYXKeHUs), HOomydunu pedpopManym
IpK IOTEpe YCTOMYMBOCTY OCHOBAHMA, YTO BIMAET Ha
0e30IaCHOCTb COOPY>KEeHUIT U 0becredeH e X HOpMasib-
HOJ 3KCIUTyaTalMi. B KauecTBe mpuMepa TaKMX CIydaeB
PaccMOTpPEHBI pe3y/IbTaThl IIPOBEJIEHHBIX KOMIUIEKCHBIX
VICC/IelOBAaHNI TPYHTA B OCHOBAHMAX 3[JaHUA B IIPUTOPO-
ne Ynan-baropa ropone Hanarixe B Monronuu. B pesynb-
TaTe UCCIEfOBAaHUII YCTAaHOBJIEHO, YTO IPUYMHON 00-
pasoBaHMA BePTUKA/IbHBIX TPEUIVH ¥ TOPM3OHTATbHBIX
TIO7IOCTeN! AABIAETCA JeTpajjalllisl MHOTOJIETHE MEP3/IOThI
BCJIEACTBIE [I00a/IbHOTO TOTEIICHNA.

V. 22. Ta6n. 3. bubnuorp.: 9 Hass.

Nyamdorj S., Myagmarjav M., Batsaikhan A., Tamir T5.
Some results of studying cracks and cavities formed due
to the degradation and disappearance of permafrost
zone of the Nalayh town in Mongolia. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 52-62.

Keywords: thawing of frozen soil, global warming,
seismic activity, taburiar soils, building norms.

Long-term permafrost soils, which used to be widely
spread in large areas of Mongolia, have been actively
degrading and disappearing under the impact of modern

global warming. Many buildings and structures built
according to the first principle of construction on
permafrost soils (namely, permafrost soils of the base
are used in the frozen state preserved in the process of
construction and during the entire period of operation of
the structure), received deformation with loss of stability of
the base, which affects the safety of structures and ensuring
their normal operation. As an example of such cases, the
authors consider the results of the comprehensive study of
the soil at the base of the building in the town of Nalayh
located in the suburbs of Ulan Bator city. As a result of
research it is established that formation of vertical cracks
and horizontal cavities is caused by degradation of long-
term permafrost owing to the global warming.
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Kontowixos B. B., Konopamvesa JI. H., Kupunnos B. M.,
Jle Ban Yowe. YcKOpeHHBIE CIOCOOBI ONpeneeHN: He-
cyleil cnoco6HocTn GypoBBIX cBaii // BecTHMK rpax-
ITaHCKUX MHXeHepoB. 2019. Ne 3 (74). C. 63-71.

Kniouesvte cnosa: Hecylas ClOCOOHOCTDb CBam, MpPO-
XOIHOJI IIHEK, ITOJ, 3alMUTON 06cajHOI TPyOBI, oK 3a-
IMTOJ ITTMHICTOTO PacTBOPA, II0/IeBble MCIIBITAHNUA CBAIL.

Hecymas criocobHOCTb cBau — IJIaBHBII ITapaMeTp
IpY IPOEKTUPOBAHMM (PYHIAMEHTOB, OT KOTOPOTO 3a-
BUCAT KOHCTPYKTMBHO-TEXHO/IOTMYECK)E PpeLIeHUs MU
CTOMMOCTb CBailHOro ¢yHpaMeHTa. JacTo B IPOEKTHON
U CTPOUTENbHOI IPAKTUKe BO3HUKAET HEOOXOAMMOCTD B
CKaTble CPOKM OIIPefie/INTh HEeCYLIYI0 CHOCOOHOCTD CBal
0 MaTepyany ¥ 1o TPYHTY. B aToM ciydae Mo>KeT OBITH
UCIIO/Ib30BaHA METOAMKA, PEKOMEHIOBAHHAs aBTOPaMU
HacTosAIIel CcTaTby. [JONMONTHUTENLHO ObIIM IOCTPOEHDI
CpaBHMTeE/IbHBIE [YIarpaMMbl (PaKTIYECKUX U PaCCYMTaH-
HBIX 3HA4YeHMJI Hecyllell CIOCOOHOCTM CBall, KOTOpBIE
MOKa3bIBAIOT COOTHOIIEHNE HeCyIell crocobHoctu 6y-
POBBIX CBajl IIO pe3y/braTaM IOJNEBbIX MCIIBITAHUIL IIPU
ocapike 40 MM M pacyeTHOI Hecyllell CIOCOOHOCTI CBan
no tpe6oBanysaM HopM CII 24.13330.2011, u B pesy/nbra-
Te 06pabOTKM 1 aHaIM3a HOTYYeHHDIX Pe3y/IbTaTOB BbI-
SIBJIEHBI PACIIpeie/IeHNsI HeCyIeil CIOCOOHOCTH TPYHTa
10 60KOBOJT TIOBEPXHOCTM 11 TI0 OCTPUAM CBAIL.

Vn. 8. Tabn. 2. Bubmmorp.: 15 HasB.

Konyushkov V. V., Kondratieva L. N., Kirillov V. M.,
Le Van Trong. Accelerated methods for determining the
bearing capacity of drill piles. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 3 (74),
pp. 63-71.

Keywords: bearing capacity of the pile, auger passage,
under protection of the casing, under protection of clay
solution, field testing of piles.

At the design of foundations, bearing capacity of the
pile is the main parameter, it may be regarded as the
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decisive factor when developing design and technological
solutions and determining the cost of the pile foundation.
Often, in design and construction practice there comes
need to determine the pile bearing capacity by material
and soil in a short time. In this case, the method
recommended by the authors of this article can be used.
In addition, there were constructed comparative diagrams
of the actual and calculated values of the bearing capacity
of the piles, which show the ratio of the bearing capacity
of the drill piles according to the results of field tests at
40 mm subsidence and the calculated bearing capacity of
the pile according to the requirements of the norms SP
24.13330.2011, and as a result of processing and analysis
of the results, there was revealed the distribution of the
bearing capacity of the soil on the side surface and on the
edges of the piles.

YK 624.016; 693.955; 691.714

DOI10.23968/1999-5571-2019-16-3-72-79

Eemioxos C. A., Tununun 0. JI., Llepbakos A. I
K Bompocy aBroMarmsamm HpoOLEecCOB MOHOTMTHOTO
KOMOCTPOEHNA C Y4EeTOM WCCIeJOBAHUA KOHCTPYKIU-
OHHBIX CTaJIell B CTPOUTENbHOI poboToTexnuke // Bect-
HUK TPXJIAaHCKUX MH>KeHepoB. 2019. Ne 3 (74). C. 72-79.

Kntouesvie cnosa: cTpOUTENIbCTBO, TEXHOIOIM, BO3-
BeJlcHUe 3[IaHMil, Pa3sBUTHUE, KPAaHOCTPOCHME, MEeXaHU-
3anusA, aBTOMATM3aNuA, CTpOI/ITeHbeIﬁI IIponecc, KOH-
CTPYKLIMOHHAs CTa/1b, MAaHUITY/IATOP.

B coBpeMEHHOM CTpOMTENbCTBE INPUMEHAETCA He-
CKOJIBKO CTPOUTE/NDbHBIX CUCTEM, B OCHOBE KOTOPBIX —
Ppa3nnIHbI€ CTPOUTENbHbIE TEXHOTIOIMI BO3BENECHNS HE-
CYWIMX ¥ OTPOKAAIOLINX KOHCTPYKINIL, HO 0OBbefuHseT
BC€ TEXHOJIOTUNM IIpMMEHEHNE CTPOUTE/NbHbIX MalllH,
I B IIEPBYIO OYepellb IPy3ONOAbEMHBIX. PasButuio me-
XaHM3AI[MM CTPOUTENBHBIX IIPOILIECCOB BCETfa IIpeflie-
CTBOBA/IO MOSIB/ICHJE HOBBIX CTPOMUTEIbHBIX KPAHOB I
HOJ'beMHIKOB. BHY TpUIIION[aIOUHbIe TPAHCIIOPTHBIE 3a-
TpPaThbl, 0COOEHHO 3aTpaThl Ha BEPTUKA/IbHOE TPAHCIIOP-
THPOBaHUE CTPOUTENbHBIX KOHCTPYKLUI M MaTepUaJloB,
CYILIeCTBEHHO OTPaHMYMBA/IM STAXXHOCTb CTPOUTENbHBIX
00bEKTOB B CBA3M C yBEIMYEHUEM COBOKYIIHBIX TPYA03a-
tpat. C pOCTOM 3Ta>KHOCTH IIPU BHE[PEHUM B CTPOUTEND-
HO€ TIPOM3BOJICTBO I'PY30IObEMHBIX MAlINH CHUSV/INCH
YIeNbHBIEe 3aTPAThl B KWIMIIHOM CTPOUTETbCTBE Ha MH-
JKEHEPHYI0 MOATOTOBKY ¥ OOYCTPONCTBO TEPPUTOPUINL.
ITo mHeHMIO aBTOPOB, Ha CMEHY ITOBBIIIEHNIO S(b(l)eKTI/IB-
HOCTM CTPOUTE/IBCTBA 3a CYET POCTA ITAKHOCTU 3TAHUIA
IIPUXOOUT IIOBBIIICHNE S(b(beKTMBHOCTI/I CTpPOUTENbCTBA
aBTOMATM3alNN TEXHOJIOTMYIECKUX IIPOLECCOB. PasBu-
TYe TEXHOJIOTMII Ha OCHOBE aBTOMAaTy3alMy Ipolecca
MOHTA’>XHbIX U I''TAaBHbBIM 06pa30M 6eTOHHBIX pa60T BO3-
MOJXHO IIpM CO3JaHNV MaHUITY/IATOPOB N3 CTaTIef/l, paHee
MaJ1o IPMMEHABIINXCA B KPAaHOCTPOECHU.

Vin. 3. Tabn. 2. Bubmmorp.: 17 Ha3B.

Evtyukov S. A., Tilinin Yu. I, Scherbakov A. P
To the issue of automating the processes of monolithic
housing construction taking into account the studies of
construction steel used in building robotics technology.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 3 (74), pp. 72-79.

Keywords: construction, technology, construction
of buildings, development, crane construction,
mechanization, automation, construction process,
structural steel, manipulator.

In modern construction, several construction systems
are used which are based on various construction
technologies for constructing bearing and enclosing
structures, but all the technologies are combined with the
use of construction, primarily hoisting, machines. The
development of mechanization of construction processes
has always been preceded by the emergence of new
construction cranes and hoists. On-site transport costs,
especially the costs of vertical transportation of building
structures and materials significantly limited the number
of storeys of construction projects due to the increasing
total labor costs. With the growth of the number of storeys,
at using the hoisting machinery in construction industry,
the unit costs in housing engineering training and
arrangement of the territory decreased. According to the
authors, the increase in the efficiency of construction due
to the increase in the number of storeys is being replaced
with the increase in the efficiency of construction due to
the automation of technology processes. The development
of technologies based on the automation of the process
of installation and mainly concrete works is possible
under condition of creating manipulators made of steel,
previously little used in crane construction.

YIK 69.009

DOI 10.23968/1999-5571-2019-16-3-80-86

Heyen Txati Xuen. Ipynmsl ¢paKToOpoB, BIMAIOLIIX
Ha CUCTeMY KOHTPO/IA Ka4eCTBA MOHTA)KHBIX paboT B
ycnoBusax Boernama // BeCTHMK rpaXk/laHCKUX MHXKEHe-
poB. 2019. Ne 3 (74). C. 80-86.

Kniouesvie cnosa: xauecTBO, CTPOUTEILCTBO, CUCTEMA
KOHTPOJISI KaueCTBa, CTPONTETbHO-MOHTaXKHbIE PAbOTHI,
EFQM, BreTHam.

C 1enplo COBEpPIIEHCTBOBAHMA CUCTEMBI KOHTpO-
751 Ka4ecTBa CTPOUTENbHO-MOHTAXHBIX pador (CMP)
B yClIoBMsIX BpeTHaMa HeOOXOAMMO OIpefeIuTh TPyI-
bl (GaKTOPOB, KOTOPbIe MOTYT BIAMATb Ha 3Ty CUCTEMY.
IIpoBesieHo McCCIeOBaHMe METOOM AHKETUPOBAHUA
71, paboTaOIUX B CTPOUTENIbHOI oTpaciu BbeTHama,
u nony4eHo 184 orsera. bonee uem 84,2 % y4acTHUKOB
OIIpOCa UMEIOT GOJIBIION OIBIT pabOTHI B 00/IACTY CTPOU-
TenbcTBa (60rmee 10 yeT), MpaKTUIeCKU BCE OMPOIIEHHbIE
IPUMHMMAIOT B IIPOM3BOJCTBEHHOM IIPOIlecce CTPOUTENb-
CTBa HemocpencTBeHHoe ydactue (91,3 %). Pesynbrarht
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orpoca Opu 06paboTaHbI € IOMOLIbIO MeTofa (PaKTOp-
HOTO aHanm3a, ¥ U3 39 IepBOHAYaIbHBIX HAOTIOTAaeMbIX
HepeMeHHbIX MCKITI0UeHB! IATh. OcTanbHble 34 mepeMeH-
Hble OCTaBJICHBI KaK VMMeIOliye 3HaYeHMe I/ CHCTEMBI
KOHTpoA KadectBa CMP u cBomATCA K mIeCTM rpynmam
(baxTOpOB: JIOAY, JOKYMEHTHI, [MapPTHEPCTBO, PECYPCHI,
HPOLECCHI, LIeTIN.
V. 3. Tabn. 7. bubnmorp.: 13 Hass.

Nguyen Thai Hiep. Groups of factors affecting the
quality control system of installation works in Vietnam.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 3 (74), pp. 80-86.

Keywords: quality, construction, quality control system,
construction and installation work, EFQM, Vietnam.

In order to improve the quality control system of
construction and installation works (CIW) in Vietnam,
it is necessary to identify the factors that may affect the
system. There has been carried out an investigation with
survey questionnaires in regard of people engaged in
construction industry in the country, and there were
received 184 responses. More than 84,2 % of respondents
have extensive experience in the field of construction (over
10 years), almost all respondents are directly involved
in the production process of construction (91,3 %).The
results of the survey were processed using the factor
analysis method, and five of the 39 initially observed
variables were excluded. The remaining 34 variables were
left as relevant to the CIW quality control system and
are reduced to six groups of factors: people, documents,
partnerships, resources, processes, goals.

VK [51-7]:[658.51]:[69.055]

DOI 10.23968/1999-5571-2019-16-3-87-93

Coxonvrukos B. B. [lekoMmosuius npo6ieMbl o6e-
ClleYeHNsI OPTraHM3alMIOHHO-TEXHO/IOIMYecKoil Ha-
BEKHOCTH CTPOUTENTHCTBA Ha OCHOBe KiIaccuduka-
IIVM ONpefeeHNii IOHATUITHOTO NMO/IA «OpraHN3anus
CTPOUTENbCTBA» // BeCTHUK IPaXKAAaHCKUX MHXKEHEPOB.
2019. Ne 3 (74). C. 87-93.

Kntouesvie cnosa: TeXHONIOTMYECKMII IpoIecc, op-
raHusanusa CTPOUTENIbCTBA, OPraHM3ALVOHHO-TEXHO-
JIOTMYeCcKasi HaJeXXHOCTb, KnaccupuKalys TeopeTude-
CKUX MOJIesent.

C 1e/bio MOBBILIEHN OPTaHMU3AIIOHHO-TeXHOJIOTH-
yeckolt HafexxHocTn (OTH) cTpontenscTBa paccmorpe-
HO TOHATUIHOE IIOJIe TepMUHA «OpPTaHM3aIuA CTPOU-
TeIbCTBa» B COCTaBe B3aMMOCBSA3aHHBIX IOHATUII «Op-
TaHM3alusA CTPOUTETHbHOTO IMPOU3BOACTBA», «IIOTOYHAA
opranmsanysi pabor», «KOMIUIEKC TEXHOMTOTMIECKIX
IIPOLIECCOB», «T€XHONOTMYeCKMI MOTOK». ITpoanannsu-
POBaHbI GaKTOPBI, 3alauyl IPOEKTUPOBAHM M OCYIECT-
BJIEHMsI OpTaHU3ALNM CTPOUTENbCTBA B PasNMyHbIE IIe-
prozBl BO3BeeHMsI 00 beKTOB. IIpeIoKeHbl CTPYKTYpa

CYIIECTBYIOIUX IOHATUI B OPraHM3ALMU CTPOUTENb-
cTBa 1 ux omnpepeneHus. O60CHOBaHa JleTePMIUHUPOBAH-
Has Mofenb OTH, BbInoNHEeHa TeKOMIO3UIINSA TIPOOIEMBI
obecrievernss OTH mo ypoBHs 3ajad IPOEKTUPOBAHMS
MOpSAZIKA BBIIOMHEHN KOMIUIEKCOB TEXHOTOTMYECKIX
IPOIECCOB, MX PECYPCHOTO OOeCIedeHNs, a Takxke II0-
pAfKa B3aMMOJENCTBUA MCIIONHUTENEl B XOfe CTpOu-
TeNbCTBA. YKA3aHBI Iy T ITOBBINIEHNA OpraHM3aliOHHO-
TEXHOIOTMYECKOJl HaJeXKHOCTY CTPOUTENIbCTBA IIyTeM
pacHMpenns MeTORO/IOTUN TPOeKTUPOBAHNA OpraHN3a-
I[VU CTPOUTENIbCTBA.
Tabm. 1. Bubnnorp.: 18 Ha3s.

Sokolnikov V. V. Decomposition of the problem of
ensuring construction organizational and technological
reliability on the basis of classification of the definitions
of «construction organization» conceptual field. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 87-93.

Keywords:  technological — process, construction
organization, organizational and technological reliability,
classification of theoretical models.

The conceptual field of the central term «organization
of construction» is considered among the following
interrelated concepts: «organization of construction
production», «flow organization of works», «complex
of technological processes», «technological flow», in
relation to the problem of improving the organizational
and technological reliability (OTR) of construction. The
problems of design and implementation of the organization
of construction in different periods of construction of
objects are analyzed. On the basis of the structure of
concepts and their definitions, the deterministic model
OTR is justified, the decomposition of the problem of
providing OTR to the level of design tasks of the execution
order of technological processes complexes, their resource
provision, as well as the order of interaction of performers
during the construction by periods, performers and tasks
of the organization of construction is performed. The
structure of concepts and their definitions also allow
classifying the necessary theoretical models for the study
of the central concept of «construction organization». The
ways of increasing the organizational and technological
reliability of construction on the basis of expanding the
methodology of construction organization design are
indicated.

YIK 69.055

DOI 10.23968/1999-5571-2019-16-3-94-98

Tonuuti []. B., IOpeaiimuc A. IO., Ilepsosa E. JI.,
Hepros P. B. 9pdeKTUBHOCTD NPUMEHEHN alropuI-
Musauyy npu paspaborke ITTIP g1 CHUOKeHNA YPOBHA
TpaBMaTM3Ma Ha CTPOUTENbHOI IIOIa/iKe IPU Kamlu-
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TATbHOM CTPOMTEIbCTBE, PEKOHCTPYKIINI M Mepenpo-
dumposanuy // BecTHUK TpaXXTaHCKUX WHXXEHEPOB.
2019. Ne 3 (74). C. 94-98.

Kniouesvle cno6a: mpoeKT Mpou3BOACTBa paboT, Ha-
IeXHOCTh, OXpaHa TPYHQ, TEXHMKA 6€30IaCHOCTH, TPaB-
MaTN3M, CTPOUTETbHAA IUIOIA/IKA, BAPMATHBHOE IPOeK-
TUPOBaHIe, TUIIOBbIE PENIEHN, APXUBIPOBaHIE.

CoBpeMeHHOE CTPOMUTENbCTBO BK/IIOYAET IlepeyeHb
HEeOOXONMMBIX JOKYMeHTOB. OfHMM U3 HUX SBISIETCA
npoekT npoussopctsa pabor (IIITP). TmaBHbt pasper,
HeK/IApUPYIOIMil MepoIpuATysA IO 0e30IacHOCTM Ha
npoussoncTtse, — «Oxpana Tpyga». IIpusenena cratu-
CTMKA HECYACTHBIX Cy4aeB Ha CTPOMUTENbHON IIIOIIAfI-
Ke, TaK KaK IOApPOOHOe M3ydeHe IPUYNH TPaBMaTH3Ma
MO3BONMNT HANTYU HYTU I/IA MX COKpamieHusA. CraBUTCA
3ajiadya COCTaBJIeHV 000OIIEHHOrO aIrOpUTMa II0 BHe-
IPEHMIO CTaHJAPTA OPTAaHM3ALMM B IPOEKTHbIE OPTaHu-
saguy u apxusuposaHuoo I[IIIP BHyTpu opranmusanum,
4TO6BI PV HEOOXOAMMOCTI MCIIOIb30BATh [JAHHbBIE IS
IpVMEHEHVsI TUIIOBBIX Hanbojee 6e30IMacHBIX TEXHOTIO-
IMYECKMX pellleHuI. BrIBelleH CyIecTBeHHBII pparMeHT
anroputMa «BapuaTuBHOE IPOEKTUPOBAHME» — OCHOBO-
THojIaraiolee 3BeHO [ a/bHelIeil peanusanun 6e3o-
IIACHBIX YC/IOBUI TPyZia Ha CTPOUTENBHOMN IJIOLIAIKeE.

V. 2. Tabn. 1. bubmmorp.: 12 Ha3B.

Topchiy D. V., Yurgaytis A. Yu., Pervova E. L,
DernovR. V. The effectiveness of application of
algorithms in the development of site works execution
project to reduce injuries on the construction site
during capital construction, reconstruction and
conversion. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2019, no. 3 (74), pp. 94-98.

Keywords: works execution project (WEP), reliability,
labour protection, accident prevention, injury rate,
construction site, variable design, standard solutions,
archiving.

Modern construction includes a list of documents
necessary for implementation. One of them is the works
execution project (WEP).The main section that declares
labour safety measures is the “Labor Protection” section. A
detailed study of the causes of injuries at the construction
site presented in the article will allow coming to solutions
for reducing the number of these cases. In this regard, the
article provides statistics on accidents at the construction
site. Thus, it is necessary to set the task of constructing
a generalized algorithm, the purpose of which will be
the introduction of the organization standard in design
organizations and archiving of the WEP within the
limits of organization, so as when necessary it would
be easy to pick up data for the application of typical,
safest technological solutions. An essential fragment
of the algorithm is derived (“variable design”), which is

a fundamental element for the further implementation of
safe labour conditions at the construction site.

YIK 666.974:666.97.03

DOI 10.23968/1999-5571-2019-16-3-99-105

Boiinoxos M. A., Jlywanxun II. B., Bacunves I. II.,
Hopogees K. A. Tumopasmep pubphI Kak KII0YeBOII
(dakTOp MOBBIIIEHNA XapaKTePUCTUK GETOHHOTO H¥C-
MePCHO APMUPOBAHHOTO KOMNO3MTa // BecTHMK rpax-
TaHCKUX MHXeHepoB. 2019. Ne 3 (74). C. 99-105.

Kniouesvie cnosa: pubpa, cranedpnbd6podeToH, KOMIO-
31T, cTanbHast ¢pubpa, cpaBHeHme GubPsI, TUIIB GUOPBDI.

CraneduOpobeToHHbIE KOMIIOSUTBL YBEPEHHO 3a-
HMMAIOT CBOI0 HUINY Ha CTPOUTENIBHOM pbiHKe Poccum,
nepecraBas BOCIPUHMMATBCS KaK HEUTO NMKOBMHHOE 1
9KCIIEPUMEHTAIbHOE. B TO >ke BpeMs MHOIMM 3aKa3dm-
KaM M MOAPSAYMKAM HEJOCTAeT MOHVMMAHUS TOrO, Kak
VIMEHHO I 32 CYeT Yero JOCTUIAeTCsl OBBIIIEHEe XapaK-
TEPUCTUK OETOHHOJ KOHCTPYKIMU HpY BBENEHUU B ee
cocras ¢ubpel. VI X0TsA mabopaTOpHbIe MCIIBITAHNUS Ha-
[JISITHO JIEMOHCTPUPYIOT, YTO FeOMETPIUIECKe Pa3MepHI,
dopma 1 MaTepman, U3 KOTOporo mpoussefeHa ¢uobpa,
OKasbIBAaIOT CYILIECTBEHHOE BIIVISTHUE Ha ee CBOJICTBA, OT-
CYTCTBMe efUHOIl HOPMAaTHMBHO-IPABOBON 6a3bl OCTaB-
steT GOJIbIIOE 1O/ /ISl HOCTABOK IIPOAYKIINH, He COOT-
BETCTBYIOIeil TpeGOBaHIsM 06ecIiedenysi HaleXKHOCTH
CTPOUTENbHBIX S/IEMEHTOB. JVICIIONB3ys OIBIT [PYTUX
CTpaH, yKe MPOLIEAIINX 3TOT Iy Th, MOKHO 3HAYNTEIIBHO
HOJHATh YPOBEHb OTE€UECTBEHHOTO PHIHKA, @ TAKXKE [jaTh
BO3MOXXHOCTb POCCHIICKUM IIPOU3BOJUTESIM OCBOUTb
3apy0exKHble PHIHKIL.

Wn. 2. Tabn. 6. Bubmuorp.: 5 HasB.

Voilokov 1. A., Lushankin P. V., Vasilyev G. P,
Dorofeev K. A. Fiber type and size as the key factor of
improving the disperse reinforced concrete composite
performance. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 3 (74), pp. 99-105.

Keywords: fiber, steel fiber reinforced concrete,
composite, steel fiber, fiber comparison, fiber types.

Steel fiber reinforced concrete composites confidently
occupy their niche in the construction market of
Russia, no longer being regarded as somewhat exotic
and experimental. Yet many clients and contractors still
fail to comprehend how exactly and by what means the
addition of fibers into mix will improve the concrete
structure performance. Although laboratory tests show
that geometry, dimensions, shape and material of which
the fiber is made significantly affect its properties, the lack
of a unified regulatory framework leaves a large field for
the supply of products that do not meet the requirement
of ensuring the reliability of building elements. Using the
experience of other countries that have already passed
this way, the level of the Russian domestic market could
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be significantly upgraded, which would allow domestic
manufacturers to gain foreign markets as well.

YK 66.018.8

DOI 10.23968/1999-5571-2019-16-3-106-111

Deoocos C. B., Pymanuesa B. E., Konosanosa B. C.,
Ioenes V. H., Hapmanus b. E. YnpaBneHme npouecca-
MM KOPPO3MOHHOI JeCTPYKIM CTPOUTEIbHBIX MaTe-
pUanoB Ha OCHOBE 3aKOHOB MaccomepeHoca // BecTank
rpaXJaHCKUX MHXXeHepoB. 2019. Ne 3 (74). C. 106-111.

Kniouesvte cnosa: xopposust 6eTOHa, MacCOIepeHoc,
MaTeMaTH4ecKoe MofieMpoBaHIe, JONTOBEYHOCTb.

[TpencTaBneHbl acIeKThl PAaslINYHBIX BUJOB KOPpPO-
3MM LIeMEHTHBIX 0eTOHOB B arpeccuBHBIX cpepmax. Ilo-
Ka3aHa BO3MOXXHOCTb IPMMEHEHNs MaTeMaTH4ecKOTo
MOZI€IMPOBAHNA /Il IPOTHO3MPOBAHNA [OJITOBEYHOCTH
CTPONTENbHBIX MaTepuanoB. IIpymBeneHa MmaremaTide-
CKasl MOJie/lb, IOCTPOEHHAs Ha OCHOBE YpaBHEHUI Mac-
COIIEpEHOCA, IIO3BOJIANIIAS PACCUMTHIBATD IIONSA KOH-
LIeHTpalMii TIePEeHOCHMMOro IIe7IeBOrO0 KOMIIOHEHTa IO
TOJNMIHE OeTOHHOM KOHCTPYKIMM, HAXOGUTh CpelHee
3HaYeHIe KOHIIEHTPALNN B IPOM3BOIbHBIN MOMEHT Bpe-
MEHI, a TAK)Ke OIIPENENATh 3HAYeHNEe KOHI[EHTpallyii Iie-
7IEBOTO KOMIIOHEHTa B XKUJIKOJ arpeccuBHOI cpefie. [l
IIOTyYEHHOV MaTeMAaTUYeCKOM MOJENM OTAMYUTENbHON
0COOEHHOCTBIO OT M3BECTHBIX MOJeNeil Koppo3nunu 6eTo-
Ha ABJAETCA He IOCTOSHCTBO BENMYNMHbBI PaBHOBECHOI
KOHLIEHTPalMJ Ha IIOBEPXHOCTY TBEPJIOTO TENa, a €€ 3a-
BJMCUMOCTb OT KOHIIEHTpallMM IIelI€eBOTO KOMIIOHEHTa
B XKUJKOI dase.

Bubnuorp.: 22 Ha3B.

Fedosov S. V., Roumyantseva V. E., Konovalova V. S.,
Goglev I. N., Narmaniya B. E. Control of corrosion
destruction processes of building materials on the
basis of mass transfer laws. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 3 (74),
pp- 106-111.

Keywords:  concrete  corrosion, mass
mathematical modeling, durability.

Thearticle considers some corrosion aspects of different
types of cement concrete in aggressive environments. The
possibility of using mathematical modeling to predict the
durability of building materials is shown. The authors
present a mathematical model based on mass-transfer
equations that allow calculating the concentration fields
of the portable «target» component, in accordance with
the thickness of the concrete structure, determining the
average value of concentration at an arbitrary point in
time, and assessing the value of the concentrations of the
«target» component in the liquid aggressive medium. A
distinctive feature of the obtained mathematical model
from the well-known models of corrosion of concrete is
not the constancy of the equilibrium concentration on the

transfer,

surface of a solid, but its dependence on the concentration
of the component in the liquid phase.

YIIK 697.957

DOI10.23968/1999-5571-2019-16-3-112-117

Taypum B. P. CoBepllleHCTBOBaHMe pacyeTa Ipolec-
ca OXJIaK[IeHMA HAChINM OBOIIel, yCTaHABIMBAIOIIEro
ONITMMA/IbHbIEe COUYETAaHN I NAapaMeTPOB AKTUBHOI BEH-
TUIAIMN B XpaHUINILE CeKIIIOHHOTO Tuma // BectHuk
TPaKIaHCKUX MHXeHepoB. 2019. Ne 3 (74). C. 112-117.

Kniouesvie cnosa: cexuus, OBOLIeXpaHWINILE, Ha-
ChIIlb, KaHa/IbHAsI BEHTUIALMS, OeCKaHa/IbHAsA BEHTUIIA-
LVs1, OX/TKAEHe, TeMIlepaTypa, MUKPOK/IMMAT, obecrie-
YeHHOCTb.

ITony4eHsl HOBbIE CBeleHNUs, 06eCIeUNBAIONINE BbI-
COKYI0 COXPAHHOCTb OBOIIHON HPOAYKIVM ITIPY OHTH-
MaZbHOM COYeTAaHUM KOHCTPYKTVMBHBIX U PEKMMHBIX
IapaMeTpPOB CUCTEMbl «BEHTUIALUA-HACBHIIb» C TOPU-
30HTA/IbHON IOJjavYell OXIaXK/JAIoLIero BO3yXa B OCHO-
BaHMe HACBIMM. PaccMaTpuBaIlOTCA BapMAHTBI PELICHMS
BEHTW/ISIMI C HATIOIbHBIMM KaHajaMu ¥ OecKaHaabHas
BEHTU/IALMA C PacloNoXKeHUeM NPUTOYHBIX OTBEPCTUIA
BHeE KOHTYpa IPy30BOro o6bema.

V. 4. Bubmnorp.: 7 Ha3B.

Taurit V. R. Improving the calculation of the process
of cooling the mound ofvegetables, establishing
the optimal combinations of parameters of active
ventilation in the storage of section type. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 112-117.

Keywords:  section, vegetable storage, mound
storage, ducted ventilation, ductless ventilation, cooling,
temperature, micro-climate, security.

The article presents the study results aimed at ensuring
high safety storage of vegetable products with optimal
combination of constructive and regime parameters of
the «ventilation-mound» system with a horizontal flow
of cooling air into the base of the mound. The author
considers variants of solving the ventilation task, namely,
ventilation with floor ducts and ductless ventilation with
supply openings located outside the contour of the cargo
volume.

VIIK 697.921.4:51-74:697.92

DOI 10.23968/1999-5571-2019-16-3-118-124

Ynswesa B. M., Anucumos C. M., lllamxonosuy A. H.
YucieHHOe MOJeTMPOBaHNE BEHTWIAIMOHHBIX NPO-
1IeCCOB B CBApOYHOM Iiexe // BeCTHNK rpaK JTaHCKMX UH-
>KeHepoB. 2019. Ne 3 (74). C. 118-124.

Kntouesvie cnosa: 4ycieHHOe MOJeNMpOBaHNe, CBa-
POYHBIIL IieX, 00I1e00MeHHas BEHTU/ISIINS, 3arps3HII0-
1ye BelecTBa.
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OO6BEKTOM MCCIEMOBAHMS SIB/ISIETCS CBAPOYHBII [[EX,
B KOTOPOM JCIIO/Ib3YeTCsI PyYHAs! M [IO/TyaBTOMATHYeCKast
CBapKa [Py OTCYTCTBUM (PUKCUPOBAHHBIX PabOUMX MECT.
[IpencTaBiieHbl pe3yIbTAaTbl UMCICHHBIX MCCIEHOBAHUI
pacrpefee st IapaMeTPOB BO3[yXa B CBAPOIHOM IieXe,
0060pynOBaHHOM 00111e00MeHHOI BeHTIAL el PacueTn!
BBIIIOJIHEHBI /IS TEIUIOro Hepuopa ropa. [locTosHHbIMY
IPUHSTHI KOIMYECTBO ¥ MECTA PasMelleHsI TPUTOIHBIX
U BBITSDKHBIX YCTPOJCTB, BapbMPOBAJICS YrOJ IIOJAUM
IPUTOYHOrO BO3pyxa. [IpyuBefieHBI OIS TEMIIEPATYPHI,
CKOPOCTH IBVDKEHNUS BO3[yXa M KOHIIEHTDPALMIT 3arpsi3-
HAIOIIMX BEIECTB, TAKUX KaK OKCHIbI MAPTaHIIa, alIOMU-
HIIsI, a30Ta U yI7lepofa. B pesybrare aHanmm3a MHKeHep-
HBIX U YMCTIEHHBIX PAacyeTOB BBIMIOTHEHO 0OOCHOBaHIE
BBIOOpA PaCYeTHOIT CXeMbI OPraHU3ALUY BO3YX000MeHa
U BO3J[yXOpAacCIIpe/e/ieHNs], OLpelle/IeHbl TapaMeTPhl IPK-
TOYHOTO BO3JYXa.

V. 6. Tabn. 1. bubmuorp.: 14 HasB.

Ulyasheva V. M., Anisimov S. M., Shamkolovich A. N.
Numerical simulation of ventilation processes in the
welding shop. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 3 (74), pp. 118-124.

Keywords: numerical simulation, welding shop,
general forced ventilation, pollutants.

The object of the study is the welding shop, where
manual and semi-automatic welding is used and there
are no fixed working places. The authors present the
results of numerical research of the distribution of the air
parameters in the welding shop equipped with general
forced ventilation. Calculations are made for the warm
period of the year. The number and locations of supply
and exhaust devices were accepted as constant, the angle
of supply of supply air varied. The fields of temperature, air
motion velocities and concentrations of pollutants such as
manganese, aluminum, nitrogen and carbon oxides are
considered. As a result of the analysis of engineering and
numerical calculations, substantiation of the selection of
the design scheme for the organization of the air exchange
and air distribution is presented, and the parameters of
the incoming air are determined.

YK 696.2:614.0.06

DOI10.23968/1999-5571-2019-16-3-125-133

Hxaposckuii A. /1., Komyna M. ViccnemoBaHue npu-
YIH HapylleHUs peXNMa [aBlIeHUs B rasopaclpepe-
JIUTENbHBIX CeTAX // BeCTHNUK Ipak/JaHCKMX VIH>KEHEPOB.
2019. Ne 3 (74). C. 125-133.

Kniouesvte cnosa: rasocHabxeHne, 6€30macHOCTb, Ta-
30pery/IATOPHBIN IYHKT, 000pyLOBaHMe, SKCIITyaTaLNs,
HapylleHNe JJaBlIeHNs.

[TpencTaBneHbl pe3ynbTaTbl aHAAM3a MPUYNH U II0-
CTIefCTBUII HeCOOMIOIeHNsT PeXXMMa JaB/IeHNs B ra3opa-
CIIpefieIUTEeNbHBIX CHCTEMaX HU3KOTo [aBieHmsA. Pac-

CMOTpeHa aBapys KBapTaAbHOII CeTH, KOTOpas MpOus3o-
mta 30 Hos6ps 2010 r. B monmbckoM ropoge 3enéHa Iypa
(Zielona Goéra) m moBIeKIa pasrepMeTU3ALMIO BHY-
TPEHHUX CUCTeM B IOAKIIOYEHHbIX 00bekTax. [IpoaHa-
JIM3VPOBAHbI [JAHHbIE IIPOKYPOPCKOTO pacCiefOBaHN,
MaTtepyanbpl Myb6auKaumii u uHpoOpManys pabOTHUKOB
rasoBoro xossiicrsa. ITokasaHo, KaKk HeCOITACOBAHHOE
u3MeHeHne 060PYAOBAHNUS Ta30PEryIsATOPHOIO IMYHKTA
¥ HapyllleHue [IPaBIJI 9KCIUTyaTalyy IPUBEIN K HEOIy-
CTUMOMY IIOBBIIICHUIO [IABIEHNs B KBAPTA/IbHON CETU 1
BHYTPEHHNX CUCTEMAX, PACCUNTAHHBIX Ha HU3KOE [iaBIe-
HIe. BbIOTHEeH aHa/MN3 TEXHUYECKNX U OPTaHM3AIVOH-
HBIX MEPOIPUATUII I HEOMYIIeHVA TAaKUX aBapuiL.
Vin. 3. bubmmorp.: 13 Ha3ss.

Shkarovskiy A. L., Kotuta M. Research of causes of the
pressure mode violation in gas distribution networks.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 3 (74), pp. 125-133.

Keywords: gas supply, safety, gas distribution plant,
equipment, operation, pressure violation.

The paper presents the results of analysis of the causes
and consequences of non-compliance of the pressure
mode in low pressure gas distribution systems. The
authors consider the accident of the district network,
which took place November 30, 2010 in the Polish city of
Zielona Géra (Zielona Goéra) and caused depressurization
of internal systems in connected objects. The data of the
prosecutor’s investigation, materials of publications and
information from employees of the gas supply company
are analyzed. It is shown, how unacceptable change in
the gas distribution plant equipment and violation of the
operating rules has resulted in an unauthorized pressure
increase in the district network and internal systems
designed for low pressure. The analysis of technical and
organizational measures to prevent such accidents has
been performed.

VIIK 628.339

DOI 10.23968/1999-5571-2019-16-3-134-141

Anyen O. B., Iepacumos B. A., Cmoposxes A. I1. Co-
BpPEeMEHHbIEe TEXHONOTMYECKNe pPeHIeHUs IPY PEeKOH-
CTPYKIMM OYVICTHBIX COOPY KEHWIl IMUIEBOr0 IPON3-
BOACTBA // BeCTHUK TIpakTaHCKMX MHXKeHepos. 2019.
Ne 3 (74). C. 134-141.

Kniouesvle cno6a: O9NCTHBIE COOPY)XeHMs, HAIIOPHAsA
¢roTalys, NPOMBIIIIEHHbIE CTOYHBbIE BOABI, (DUSMKO-
XMMMYECKasi OYMCTKA CTOYHBIX BOJ, BOJO-BO3/YIIHAS
CMeCh, 04UCTKA CTOYHOI BOABI, 610PUIBTP.

PexoMeHIOBaHBI TEXHOTOIMYECKNE PelIeHNUs 10 MO-
IepHM3alMM YCTAHOBKM HAIOPHO-peareHTHON ¢oTa-
nun. PaccMOTpeHBI BOIPOCHI Pa3pabOTKM, KOHCTPYH-
POBaHMS M YCTPOVCTBAa KOMIUIEKCAa (IOTALMOHHOM
ycraHoBKH. [IpeioxkeHbl pasIIHble BapUali HOfaqn
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BOJIO-BO3JYIIHOM CMECH C Le/IbI0 BBIABIEHNA JTydIIel
3¢ eKTMBHOCTY OYUCTKY CTOYHBIX BOJ,. B TeyeHme momy-
rofia ObIIN ITPOBeIEHbI MICCTETOBaHMS CTOYHON BOJBL, 00-
pasyloleiicsl Ha IPON3BOACTBE, BHIIIOTHEHbI CAHUTAPHO-
XMMMUYeCKue aHamm3bl U OBUIO TPUBEEHO CPaBHEHUE C
ITJK. TaHHOe cpaBHeHMe MTO3BOMNUT UCIIO/NIb30BATDb yCTa-
HOBKY HAIlOpHO-peareHTHON ¢aoTanmy B PasTMIHBIX
TEXHOJIOTMYECKNX CXeMaX, YTO JacT BO3MOXKHOCTb OYMi-
IIaTh CTOYHYI0 BOAY C ININEBBIX IPOM3BOACTB IO KPU-
TepueB cOpoca Kak B TOPOACKYI0 KaHaIM3aLMIo, TaK U B
BOZOEMBI PbIOOX03SI/ICTBEHHOTO HasHavYeHns1. [lokasaHbl
pe3ynbpraTel paboThl (IOTALNOHHOI YCTAaHOBKM B pas-
JIMYHBIX peXXnMmax. IIpefcTaBieHsl peleHns 1Mo peKoH-
CTPYKIMM OYMCTHBIX COOPY>KEHMII C TIOMOIIBIO JaHHOII
($IOTaMOHHO YCTaHOBKIL.
V. 6. Tabn. 2. bubmorp.: 11 HasB.

Yantsen O. V., Gerasimov V. A., Storozhev A. P. Modern
technological solutions at reconstruction of treatment
plants of food production. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 3 (74),
pp. 134-141.

Keywords: treatment plants, pressure flotation,
industrial wastewater, physical and chemical wastewater
treatment, water-air mixture, sewage water treatment,
trickling filter.

The paper submits recommendations concerning
technological solutions for modernization of the pressure-
reagent flotation unit. Issues concerning the development,
design and arrangement of a complex flotation
installation are considered. The authors propose using
various ways of the water-air mixture supply in order
to identify the best efficiency of wastewater treatment.
During six months, studies were carried out in regard
of the waste water produced in the production, there
were made measurements and sanitary and chemical
analyses of wastewater generated in the production, and
a comparison with the threshold level values was made.
This comparison analysis will make it possible using
the pressure-reagent flotation installation in various
technological schemes, which will allow purifying waste
water from food production to the criteria of discharge
both into the municipal sewerage and into the fishery
use water bodies. The results of the filtration unit
operation in different modes are shown. Solutions for the
reconstruction of waste water treatment plants using this
flotation installation are proposed.

YIK 622.691.4

DOI10.23968/1999-5571-2018-16-3-142-151

Asgepvanos B. K., Jasvioos O. A., Tonmaues B. H. Uc-
NO/Ib30BaHME BO30OHOBIAEMBbIX ICTOYHIKOB HEpTrUN
M YCTAHOBOK OKVDKEHM: IPMPOTHOTO ra3a Ha ra3opa-
CHpefienNTEeNbHBIX CTAHINAX // BECTHMK TpaXK[aHCKIX
nHxeHepos. 2019. Ne 3 (74). C. 142-151.

Kniouesvle cnosa: razopacmpesienuTeNbHas CTAHIUA,
aJIbTEPHATVBHBIE VICTOYHUKYU SHEPIMH, pelylMpOBaHMe
rasa, CKVDKEHHBIN IPUPOJIHBII Ta3.

IIpr  PyHKUMOHMPOBAHMM  ABTOMATMSMPOBAHHBIX
rasopacipefe/INTebHbIX CTaHUMIT I TpebyeMoro Io-
JorpeBa rasa ) YJOBIETBOPEHMA COOCTBEHHBIX MOTped-
HOCTell 9Hepruy, BbIpabaTbIBaeMoOil TypOOmeTaHIEepOM,
HeOCTaTOYHO. IIpefcTaB/eHbl pe3y/nibTaThl aHAIM3a WC-
cmemoBaHUiT 3PQEKTUBHBIX CHCTEeM HAKOIUICHWs 9/IeK-
TPUYECKON 11 TeIIOBOI SHepruyu Ha 6ase TUTUIMOHHBIX
aKKyMY/ITOPHBIX 6aTapeil 11 COMHEYHOII SHEePreTIYecKOl
CHCTeMBI, 00€eCIIeYNBAOIX BbIPaBHMBaHME rpaduKa IIo-
TpebneHnsa sHeprnyu o6beKTa, € IMOCTeNYIOWMM UCIIONb-
30BaHMEM PpAa3/MYHBIX albTEPHATUBHBIX MCTOYHUKOB
9HEPIUM, B YACTHOCTU TYpOOJeTaH[EePHBIX YCTaHOBOK,
IU3e/Ib-TeHePATOPHBIX YCTAHOBOK U T. 1. O6OCHOBaHBI
HEPCIIEKTVBBl Pean3ali MOTeHIMaMa PefyLVPyeMOro
rasa B HalIPaBJ/IEHNN IOy IeHVSI CKVKEHHOTO TIPUPOIHO-
TO rasa Jjis BBIpabOTKM He0OXO/IIMOro 06'beMa pe3epBHO-
ro ToryBa. OpefeseHbl SKOHOMITYECKIE TIOKA3aTe/II IC-
HO/Ib30BAHIST OKVDKEHHOTO IPMPOJSHOTO rasa B KauecTBe
Pe3epBHOTO TOIUIVBA /IS TEIUI0/IEKTPOCTAHIINIA.

Vin. 7. Tabn. 3. bubnuorp.: 14 Hass.

Averyanov V. K., Davydov O. A., Tolmachev V. N.
Use of renewable energy sources and natural gas
liquefaction plants at gas distribution stations. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 142-151.

Keywords: gas distribution station, alternative energy
sources, gas reduction, liquefied natural gas.

In the operation of automated gas distribution stations,
for receiving the required gas heating and meeting the
own needs, it is not enough to have energy produced by
the turbine expander. The article presents the results of
analysis of studies of efficient systems for the accumulation
of electrical and thermal energy on the basis of lithium-ion
batteries and solar energy systems. Such batteries ensure
the alignment of the object's energy consumption graph,
with the subsequent use of various alternative energy
sources, namely, turbo-expanders, diesel generator sets,
etc. The prospects for realizing the reduced gas potential in
the direction of obtaining liquefied natural gas to generate
the necessary amount of reserve fuel are substantiated.
The economic indicators of the use of liquefied natural gas
as backup fuel for a thermal power plant are determined.

YIK 624.6

DOI 10.23968/1999-5571-2018-16-3-152-160

Topwixos H. ., Kpacnos M. A., Jlosuos A. ]I,
Dédoposa B. C. AHanms M OLEHKA H aNPsDKEHHO-
e OopMIPOBAHHOIO COCTOSHMA CHCTEMBI «METAJIIU-
yeckasa roppuposanHaa Tpy6a (MI'T) - ocHoBanme -
Hacpinb» Ha ocHoBe MKD // BecTHMK IpaXkJaHCKUX MH-
>KeHepoB. 2019. Ne 3 (74). C. 152-160.
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Kniouesvie cnosa: Metanmmmdeckas rogppupoBaHHasd
tpyba (MIT), Meronm KoHewHbIXx anmeMeHTOB (MKDO),
IPOYHOCTb, IeOPMUPYEMOCTD, IPYHTO3ACBIITHON MOCT.

[lenp paboThl — MaTeMaTM4ecKoe MOJIeTMpPOBaHMe
B3aMMOJIEIICTBIUS 97IEMEHTOB CUCTEMBI «MeTaJUINdecKast
roppupoBaHHas Tpyba—OCHOBAHME—HACBIIb» B [JBYX
Pas/IMYHBIX IIPOrPaMMHBIX KOMIUIEKCAX, aHA/IU3 U OLeH-
Ka HaIpsKeHHO-JedopmuposanHoro cocrosaua (HIIC)
9TOJI CUCTEeMbI Ha OCHOBE METOJja KOHEUYHbIX 3JIeMEHTOB
(MK?9). lnst MopienpOoBaHyusi [JBYMEPHOI MOfe/ 6buin
ucnonp3zoBanpl [TK JIupa u ITK GenIDE32. Ocoben-
HOCTH pacyeTa — IPMHUMaeMas MOJie/Ib TPYHTA I y4eT
IOC/IeOBATE/IbHOCTY BO3BEHEHNsI METAINIECKUX rod-
pupoBanHbIx TPpyO (MI'T) u rpyHTOBOI 060IIMBI BOKPYT.
I cpaBHeHMsI pacyeThbl BBIIONHANNCH II0 TPEM CXeMaM
B kaxoM IIK: 1) ynpyras mopens rpyHTa 6e3 ydera I1o-
CIIeTIOBATE/IbHOCTY BO3BEMIEHNS; 2) YIpyrolacTude-
CKMII TPYHT 6e3 y4eTa IOC/IeloBaTe/IbHOCTI BO3BENCHNS;
3) yIpyToIIacTU4eCKUIi TPYHT C y4eTOM IIOCTIefi0BaTe/Ib-
HOCTU BO3BECHISL.

V. 5. Tabn. 3. Bubmyorp.: 15 Hass.

Gorshkov N. 1, Krasnov M. A., Lovtsov A. D,
Fedorova V. S. Analysis and evaluation of the stress-
strain state of the “steel corrugated pipe (SCP) -
foundation - backfill” system based on FEM. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 152-160.

Keywords: steel corrugated pipe (SCP), finite element
method (FEM), strength, deformability, soil-filling
(buried) bridge.

The aim of the work is the mathematical modeling of
the interaction of the elements of the «steel corrugated
pipe—base—backfill» system in two different software
packages, analysis and evaluation of the stress-strain
state of this system based on FEM. To simulate a two-
dimensional model, the PC Lira and the PC GenIDE32
were used. The features of the calculation are the accepted
soil model and the consideration of the sequence of
construction of the steel corrugated pipe (SCP) and the
soil backfill. For comparison, the calculations were carried
out according to three schemes in each PC: 1) flexible
model of soil without taking into account the sequence
of construction, 2) elastic-plastic soil without taking into
account the sequence of construction, 3) elastic-plastic
soil taking into account the sequence of construction.

YK 67.08; 691.54; 67.03

DOI10.23968/1999-5571-2018-16-3-161-169

Myxappsamos V. P. ViccnemoBaHms XapaKTepHbBIX
0coO6eHHOCTell HedeINHOBBIX IIAMOB B IIpoIecce
JKM3HEHHOTO IIVK/Ia JOPOKHOI KOHCTPYKIIMM C UX MC-
nonb30BaHMeM // BeCTHUK TpaXJaHCKUX VHXKEHEpOB.
2019. Ne 3 (74). C. 161-169.

Kniouesvle cnosa: HedenMHOBBINM IIIaM, JOPOXKHOE
OCHOBaHIe, MIJTAMOTPYHT, MeJJIECHHOTBEP/E0Iee BAXKY-
Ijee, HUSKOMApOYHbIil 6€TOH, YKaTaHHBIII II/IaM, MUKPO-
TPELIVHBbI, JOITOBEYHOCTb.

PaccmarpuBaeTcs npuMeHeHMe HedelIMHOBOrO Ija-
Ma IIuKaneBCKOro INMHO3€MHOIO KOMOVHATa VI XKM3-
HEHHBIl LMK/ 1I/IaMa, Ha4MHasA OT €Tr0 XapaKTEepUCTUK,
CBOJICTB I IIOKA3aTeseil 10 ero paboThl B KOHCTPYKTUB-
HOM C7I0€ NOPOXKHOI Omexppl. Paccmarpmpaercs Tex-
HUKA, KOTOpas WCIIONb3YeTCsA IPM YCTPOJCTBE C/IOEB
C ydYacTMeM 3TOrO Marepuana. 3aTparuBaloTCA BOIIPO-
Cbl MMKPOTpELIMHOOOpasoBaHMs B MITAMOIPYHTOBBIX
OCHOBaHUAX II0]] BIMAHMEM HAarpy30K OT TPaHCIIOPTHBIX
CPenCcTB M IOTOfHO-KIMMaTndecKux ¢akropos. O6psc-
HsETCA IPOLEeCC MO0 CaMO3aleuMBAHUIO pPaspyIIEHHBIX
CTPYKTYPHBIX CBA3€J1 B CTI0€ KOHCTPYKIIVM.

V. 3. Tabn. 3. bubmuorp.: 14 HasB.

Mukharryamov 1. R. Investigation of characteristic
features of nepheline sludge used in the road
construction during the life cycle. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 3 (74),
pp. 161-169.

Keywords: nepheline sludge, road base, sludge ground,
slow hardening binder, low quality concrete, rolled sludge,
microcracks, durability.

The paper discusses the use of nepheline sludge at the
Pikalyovo alumina plant, characteristics, properties and
its work performance in the constructive pavement layer
during its life cycle. We consider the technique used in
constructing the road layers with the use of this material.
The issues of microcrack formation in sludge ground bases
under the influence of loads from vehicles and weather
and climatic factors are considered. The process of self-
healing of damaged structural bonds in the structure layer
is explained.

YIK 69.002.5

DOI 10.23968/1999-5571-2018-16-3-170-176

IHexnuna Il. JI., Kypaxuna E. B. CoBeplieHCTBOBaHMe
KOHCTPYKIIIIM aBTOTpelifiepa Ipy CTPOUTENHCTBE U pe-
KOHCTPYKIVIV aBTOMOOMIBHBIX Jopor // BecTHMK rpax-
DaHCKUX MHXeHepoB. 2019. Ne 3 (74). C. 170-176.

Kntouesvie cnosa: aBTOTpetifiep, TpeiifiepHblil OTBaI,
OTKOCHUK, OBICTpO3axBaTbIBalOlljee YCTPOICTBO, aBTO-
MOOMIbHAS TOPOTa.

PaccMmarprBaeTca COBEpLIEHCTBOBaHME KOHCTPYK-
nun  pabodero oOOPyHOBaHMA 1A CTPOMTENBCTBA
U COfiep>KaHuUs aBTOMOOV/IbHBIX JOPOT U TPAHCIIOPTHBIX
COOPYXEHMII, B YaCTHOCTU CIIOC06a KPeIUIeHMsT OTKOC-
HIUKa OTBajIa aBTOrpeiifepa. VI3MeHeHMe KOHCTPYKIVIN
BBIIIO/THEHO 3a CYeT HO0aB/IeHNA K TpelilepHOMY OTBaIy
TOIOMHNUTENbHBIX MOJY/IEl ¢ ObICTPO3aXBaTHIBAIOLINM
KperutenueM. IIpefmaraemoe ycTpoiiCTBO HallpaB/IeHO Ha

259



BecmHuUK epaxk0aHcKux uHxeHepos. 2019. N@ 3 (74)

TIOBBINIEHNE TTAHMPYIOIIell CTIOCOOHOCT aBTOTpelifiepa,
yBeNMYeHUE IPOM3BOAUTENBPHOCTY ¥ 9(deKTUBHOCTH
TOPOXKHBIX pPaboT. BricTposaxBbIBalolljee YCTPOIICTBO,
PacIonoXeHHoe C JBYX CTOPOH Ha OTBajie aBTOIpelifie-
Pa, T03BOMAET MPUMEHATD IOTIOTHUTE/IbHbIE MO YN [T
BBIIIOJTHEHNS Pas/IMYHbIX TUIIOB paboT 1 obecrednBaeT
TOCTAaTOYHYIO IPOYHOCTb KOHCTPYKIUN.
V. 6. Tabn. 2. bubmuorp.: 15 HasB.

Peklina P. L., Kurakina E. V. Improving the motor
grader design at construction and reconstruction of
highways. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 3 (74), pp. 170-176.

Keywords: motor grader, grader blade, back sloper,
fast-gripper device, highway.

The article considers the improvement of working
facilities design for construction and maintenance
of highways and transport structures, in particular, of the
way of fixing the blade back sloper of the grader. Change
of design is executed due to addition to the grader blade
of additional modules with fast-gripping fixation. The
offered improvement is aimed at increasing the grading
ability of the motor grader and the productivity and
efficiency of roadwork. Fast grader gripper device located
from two sides on grader blade allows using additional
modules for performance of various types of works and
provides sufficient strength of design.

YIK 624.21

DOI 10.23968/1999-5571-2018-16-3-177-186

Annapos I. A. AKTyanusanus TUIIOBBIX IIPOEKTOB
CTa/Ie>Kee300eTOHHBIX MPOIETHBIX CTPOEHMIT MOCTOB
C UCIIONb30BAHNMEM COCTaBHBIX TPYOOOETOHHBIX ITaB-
HBIX 6a10K // BecTHUK rpakTaHCKUX MH>KeHepoB. 2019.
Ne 3 (74). C. 177-186.

Kniouesvle cnosa: cranexene3o6eTOHHOe IIPOJIETHOE
CTpOEHNe, TUIIOBOI IIPOEKT, COBpEMeHHble HATPy3KIH,
MaJIble IIPOIeThI, TPy606eTOH, TpyOUaThie CedeHNs, ITIaB-
Hble 0aJIKy, 3aMKHYTbIe KOHTYPBL.

PaccMoTpeHbI IPO6/IEeMBI MCHIONIb30BAHNUSA B ITPAKTH-
Ke IIPOeKTMPOBaHN TUIIOBBLIX poekToB (TTI) cTamexe-
nesoberonnpix (CTXKB) MOCTOB ¢ mO3UIIMM COBpeMEH-
HBIX HOPMATVMBHBIX Tpe6oBaHmit. OCBEleHbI BOIPOCHI
npaBoMepHocTy npumeHernsa TII cepum 3.503.9-43/89.
[TpuBenennl pesynbrarel pacdera ganHoro CTXKD mpo-
nerHoro crpoenus (IIC) mop coBpeMeHHBIe HArpy3Ku
Al4 u H14 pnsa rabapurta I-11,5. IIpoanannsupoBaHbl
HOCTIeHIe VCCIeNOBAHNs 110 TPYOOOETOHHBIM 9/IeMEH-
taM, paboraroum Ha n3rub. IlpemmoxxeHa HOBas KOH-
CTPYKLUA COCTaBHBIX TPy606eTOHHBIX 6anok. [Iposenen
pacder U CpaBHeHNUe MpefjIaraeMbIX 0alOK C TUIIOBBIMIL
JJaHbI peKOMeHaLUY 110 COBEPIICHCTBOBAHMIO 1 pas3pa-
60TKe HOBBIX KOHCTPYKTVMBHO-TEXHOJNIOTMYECKMX pellle-
it CTOKB IIC.

Vin. 8. Tabn. 7. Bubmumorp.: 12 Ha3B.

Yapparov G. A. Actualization of typical projects of
composite reinforced concrete bridge superstructures
using CFT composite main beams. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 177-186.

Keywords: composite reinforced concrete
superstructure, typical project, modern loads, small spans,
concrete-filled tubes, tubular sections, main beams, closed
contours.

The paper considers the problems of using in the
practice of designing typical projects (TP) of steel-
reinforced concrete bridges (SRCB) from the perspective
of modern regulatory requirements. The author highlights
the issues of the application legitimacy of the TP series
3.503.9-43/89. The results of calculation of this SRCB
composite superstructure (SS) for modern loads Al4
and H14 for G-11.5 clearance are given. There have
been analyzed recent studies on bending concrete filled
tube elements. A new design of composite CFT beams is
proposed. The calculation and comparison of the proposed
beams with the typical ones have been carried out. Some
recommendations for improvement and development of
new constructive-technological solutions of composite
bridges are offered.

YIK 621.673.47
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Kapmowixun A. I1., Coicoesa A. B. ViccnegoBaHue nry-
MOBOTO JaBJCHU:A B CBA3M C YBelINYeHNeM aBTOTPaH-
CIIOPTHOTO KOMIUIEKCa B I. ApxaHrenbcke // BecTHuk
TPaXJAaHCKUX MH>KeHepoB. 2019. Ne 3 (74). C. 187-192.

Kniouesvle cnosa: TpaHCIIOPTHBIE MOTOKM, ITYMOBOE
TaBJIeHNe, COLMAIbHO-3HAYVMMBbIe OO BEKTHI.

[TpencTaBreHbl MCCIENOBAHNUA — YBeIMYMBAIOIETO-
€A 9KOJIOTMYECKOTO IaBIeHMA Ha OKPY’KAIOIIYI0 Cpemy.
YcunmmBaeTcs IIyMOBOE 3arpssHeHMe IpYU YBeIMYeHWUN
TPAaHCIIOPTHBIX ITIOTOKOB B I. ApxaHrenbcke. OTCYTCTBY-
10T TPajIOCTPONTENbHBIE MEPONPUATUA Y IUIAHUPOBOY-
Hble pelleHy 110 CHYDKEHNUIO HIYMOBOTO JIaB/ICHNUA B IO-
poxne. Iy viccnenoBaHys BEIOpaHbI 9KCIIepUMEHTAIbHBIE
YIaCTKM C YBeIMYEHHBIMM TTOKA3aTeIAMMU YPOBHS IIyMa
Ha YIMLAX ¢ HOBBIIIEHHON MHTEHCMBHOCTDIO [IBIDKEHNA
B TedeHMe Bcero AHA. Ha sTumx ydacTKax pacIionararmor-
CA COLMATbHO 3HAUMMBle OODBEKTBI: OONbHMIA, TMMHA-
3Ms, YHUBEPCUTET, BEeTCKMIl caj. VIccmemoBaHbl (axTo-
Pbl, BIVSIONIME HA IPOMYCKHYIO CHOCOOHOCTD YINYHO-
HOPOXKHOII ceTy ropoga. PaspaborTaHbl MeTOOMKM IIO
oIlpefie/leHNI0 YPOBHA ILIyMa B ApxaHrenbcke. Ilocrme
IeTabHOIO aHa/INM3a Pe3yAbTaTOB IIPOBOAMICSA BBIOOD
00beKTa, KOTOpbII Hambojee IOABEPXKEH LIYMOBOMY
TABJIEHMIO OT aBTOTPAHCIIOPTHBIX IIOTOKOB. PexoMeHpo-
BaHbI MEPONPUATISL, KOTOPbIe BBIOPAHBI C YUETOM Lieje-
C000Pa3HOCTI, 9KOHOMUYECKOI 3P PEeKTUBHOCTI U HaMl-
MEHBIINX TPY/IOBBIX 3aTparT.

Vin. 8. bubmmorp.: 16 Ha3ss.
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Kartoshkin A. P, Sisoeva A. V. Research of noise
pressure problem due to the increase in the motor
transport complex in the city of Arkhangelsk. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 187-192.

Keywords: traffic flows, noise pressure, socially
important objects.

The article presents a study of the increasing noise
pressure on the environment in the city of Archangelsk.
Noise pollution problem is becoming urgent because
of the increasing traffic flows. The authors state that no
town planning measures or planning solutions have been
taken so far to reduce the noise pressure in the city. For
the study, there were selected experimental areas with
increased noise levels on the streets with high traffic
intensity throughout the day. Some socially significant
objects, such as a hospital, a gymnasium, the university,
a kindergarten, are located there. The factors affecting the
city road network capacity have been investigated. There
have been developed methods for determining the noise
level in the city of Arkhangelsk. After a detailed analysis
of the results, a selection was made in regard of the object
that was exposed to the noise pressure from traffic flows
most seriously. As a result of the research, measures are
recommended that have been chosen basing on feasibility,
economic efficiency and the lowest labor costs.

YIK 656.1.5

DOI 10.23968/1999-5571-2019-16-3-193-200

Ilecun I1. A., Jemenmves JI. B. MeTop, MpOEKTUPO-
BaHNA aBTOMATU3MPOBAHHBIX TOPMO3HBIX CHCTeM //
BecTHUK rpakgaHCKUX MHXeHepoB. 2019. Ne 3 (74).
C. 193-200.

Kntouesvie cnosa: aBTOMOOUIIb, TPAHCIIOPTHOE CPEfi-
CTBO, BOJMTENIb, BpeMs peaKIuy, TOPMO3HOIL ITyTb, TOP-
MO3Hasl CCTeMA, aBapysl, aBTOIMJIOT.

IIpoBemen aHamm3 CymeCTBYIOIIMX TUIIOB TOPMO3-
HBIX CHCTeM. PacCMOTpeHBI CHUCTEeMBI IIPOTPaMMHOTO
obecrieueHnsi COBpeMeHHBIX aBTOMOOMIIEN, TEXHNIEeCKue
BO3MOXXHOCTY KOTOPBIX IO3BOJAIOT IOBBICUTh YPOBEHb
KYPCOBOI1 YCTOIYMBOCTU U YIPaBIAEMOCTI TPAHCIOPT-
HOTO cpeficTBa. [IpuBefieHbl CTaTUCTUYECKNE JaHHBIE O
KONIMYEeCTBE J[OPO>KHO-TPAHCIOPTHBIX IPOMCIIeCTBUIA,
CBA3aHHBIX CO CHIDKEHNMEM peakuunu BopuTens. Omnucan
METOJ, pacdyeTa TOpMO3HOro myTu. IIpemrosken HOBBIN
METOJ IIPOEKTMPOBAHM aBTOMATU3POBAHHBIX TOPMO3-
HBIX CUCTEM B 3aBUCHMOCTH OT BHEUIHNX (HaKTOPOB.

V. 5. Tabn. 2. bubmmorp.: 18 Ha3B.

Pegin P. A., Dementiev L. V. Design method of
automated braking systems. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 3 (74),
pp. 193-200.

Keywords: car, vehicle, driver, reaction time, braking
distance, braking system, road traffic accident, automatic
pilot system.

There has been carried out an analysis of existing
types of braking systems. The software systems of modern
cars, the technical capabilities of which allow increasing
the level of stability and controllability of the vehicle, are
considered. Some statistical data on the number of road
traffic accidents associated with a decrease in the driver's
reaction are presented. A method of calculation of the
braking distance is described. A new method of designing
automated braking systems in dependence of external
factors is proposed.

YIK 330.342.2

DOI 10.23968/1999-5571-2019-16-3-201-208

Acayn A. H., Acayn M. A. O daxTopax, He crloco6-
cTBYIOINX 5 (PEeKTHMBHO efICTBYIOIUM CTPOUTENb-
HbIM KOMIIAHMAM WHBECTUPOBATh B MHHOBanum //
BecTHUK TpagaHCKUX MHXeHepoB. 2019. Ne 3 (74).
C.201-208.

Kniouesvle cnosa: mHHOBaIIMY, O6V3HEC-MOJEND, TeX-
HOJIOTMYeCKMe MApKY, HeBOCIIPUMMYMBOCTD MHHOBALINIA,
COIIPOTUBJIEHNA VHHOBAIMOHHBIM IIepeMeHaM.

AHa/Iu3 VHCTPYMEHTOB, JICIO/Ib3YeMbIX B OpraHU3a-
IVAX 1A JOCTVDKeHVA 9(QeKTHBHON 3KOHOMUYECKON
TeATEeNbHOCTH, TIOKA3bIBAET, YTO B HMX C/IOXKHO BCTPOUTD
MHHOBaLMNU. MeTpUKN HHOBAIVI He IIOTYYUIN INpO-
KOTO PacIpOCTpaHeHNs, a PYKOBOZMUTENIM KOMIIAHMII B
OOJIBIIHCTBE CBOEM HE BEPAT B TO, YTO CTPATErMUeCKue
VHBECTMLIMY B MHHOBALIMY MOTYT OKYNUTBLCA. Pemraio-
M MOMEHT NPUHATHUA pellleHNs He B I0/1b3y MHHOBA-
LMiI — CTOMMOCTb BHENPEHMS MHHOBALMIL, HEBaXKHO,
paspaboTaHbl OHYM BHYTPY KOMIIAHWM VTN 3aMMCTBOBA-
HBl. B mociepgHye ropgsl aKTMBHO IPAKTUKYETCA IIOJN-
TUKa He TOJTbKO MaKCUMAIbHOTO CHVDKEHMA cebecTom-
MOCTHU OOBEKTa CTPOUTENBCTBA, HO 1 TPAHCAKI[VIOHHBIX
3aTpaT B MHBECTUIMOHHO-CTPONUTENIBHOM LMKIe. Taxoi
IIOZIXOff BOBCE He IpeAIoaraeT BHePEeHUe NHHOBALINIL.
HaspaHbl ocHOBHBIE (haKTOPbI, Memaroliye 3¢pGeKTUBHO
TeJICTBYIOIUM CTPOUTE/IbHBIM OPraHM3alMAM BKJIaJbl-
BaTb JieHbru B MHHOBauuyu. Oco6oe BHUMAaHUE YHe/IeHO
VHJVBUJYaIbHbIM COIPOTUBICHMAM WHHOBAL[MAM B
KOMIaHMAX. B KadecTBe BBIBOZIa aBTOPbI YTBEPKMAIOT:
Ha3BaHHbIE B paboTe (PaKTOPBI CBUETEIbCTBYIOT O TOM,
YTO HEBOCTPEOOBAHHOCTD MHHOBALIMIT — 9TO CBOEOOpas-
HBIII OTBET Ha OTCYTCTBME BBIHY)XJEHHOJ HeOOXOUMO-
CTU B MHHOBAIUAX.

Vin. 1. bubmmorp.: 18 Hass.

Asaul A. N., Asaul M. A. Factors hindering
efficiently operating construction companies to invest
in innovations. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 3 (74), pp. 201-208.
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Keywords: innovations, business model, technology
parks, immunity to innovation, resistance to innovation
changes.

Analysis of the tools used in organizations for achieving
efficient economic activity shows that they present some
problems when trying to integrate innovation. Innovation
metrics are not widespread, and the CEOs mostly do
not believe that strategically investing in innovation can
be recouped. The solution not in favor of innovation is
caused by the cost of innovation introduction, and it does
not matter, if innovation measures are developed within
the company or taken from somewhere else. Recently,
the companies actively practice the policy of maximum
reduction of the cost of the construction project, which
also involves considerable cutting of the transaction costs
in the investment and construction cycle. This approach
does not imply introducing innovations. The main factors
hindering effective construction organizations from
investing in innovation are indicated. Special attention is
paid to individual resistance to innovation in companies.
As a conclusion, the authors argue that the factors
considered in the paper indicate that the lack of demand
for innovation can be regarded a kind of response to the
lack of forced need for innovation on the part of the state.

YIK 332.812.12, 711.585

DOI 10.23968/1999-5571-2019-16-3-209-215

Buwnuseuxas A. V., Kopuiynosa E. M., Kopuy-
Hos A. @. CoBeplIeHCTBOBaHJe MeXaHM3Ma PEHOBa-
LMY TePPUTOPUIL TUTIOBOI )KU/I0¥ 3acTpoiiky B CaHKT-
ITerepGypre // BecTHVUK rpa)<JaHCKUX MH>KeHepoB. 2019.
Ne 3 (74). C. 209-215.

Kntouesvie cnosa: peHoBalys, TUIIOBas >KMUIas 3a-
CTPOJIKa, 3aCTPOEHHbIE TEPPUTOPUY, MEXAHU3M, afipec-
Has IporpaMMa.

PenoBanus Teppuropuii TUIIOBON >KMJION 3acTpOIi-
KII — OJHO U3 HAIPaBJIeHMII KaueCTBEHHOTO Pa3BUTHUA
TOPOJICKOI Cpefibl, M COBEPIIEHCTBOBAHME MEXaHM3-
Ma JJAHHOTO IIpOliecca AB/IAETCA aKTYya/lbHON 3afaderi,
HaIlpaB/IeHHO} Ha pellleHMe TpPaloCTPOUTENbHBIX U
COLIMA/IbHO-9KOHOMUYeCKUX IpobneM. PaccmoTpenb
STallbl peanusalMy MeXaHM3Ma PEHOBALMM 3aCTPOEH-
HBIX TEpPUTOPMII, HaHAa XapaKTePUCTMUKA >KUIMUIIHOTO
¢doHa MEepPBOro MAacCOBOrO MOKONEHNUS JOMOCTPOEHMs
B Cankr-IletepOypre, mpoaHaIM3MpPOBAH [EIICTBYIOLINIL
MEXaHM3M PEHOBALM TePPUTOPMIL TUIIOBOI >KIJION 3a-
CTPOMKM M paspabOTaHbl MEPONPUATHA IIO COBEPIICH-
CTBOBAHMIO MEXaHM3Ma PEHOBALMM TEPPUTOPUIL JAHHOM
sacrporikn B Cankr-Ilerepbypre.

Vin. 1. Ta6n. 1. bubmuorp.: 16 HasB.

Vishnivetskaya A. I, Korshunova E. M., Korshunov A. E
Improving the mechanism of renovation of typical
residential development territories in St. Petersburg.

Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 3 (74), pp. 209-215.

Keywords: renovation, typical residential development,
built-up areas, mechanism, target program.

Renovation of typical residential development
territories is regarded as one of the trends of urban
environment qualitative development. The improvement
of this process mechanism is an urgent task aimed at
solving city-planning and socio-economic problems.
The paper considers the implementation stages of built-
up areas’ renovation mechanism. The residential stock
of the first generation of mass housing construction
in St. Petersburg is characterized, and the existing
mechanism of renovation of typical residential
development in St. Petersburg is analyzed. Some measures
aimed at improving the mechanism of renovation of these
buildings in St. Petersburg are proposed.

VIIK 338.49

DOI 10.23968/1999-5571-2019-16-3-216-221

Ianeesa O. /1. MeTopuka aHanusa Haubonee spdex-
THBHOTO WCIIONb30BAHNA HEIBIDKMMOCTU I MpU-
HATUS PellleHNs 0 BOBIEYEHNUN MMYLIeCTBA B XO3sii-
CTBEHHBIIT 0060pOT // BeCTHMK TpaXk[aHCKVUX MH>KEHe-
poB. 2019. Ne 3 (74). C. 216-221.

Kniouesvte cnosa: Hencrionbayemble GOHIbI, HanboIee
a¢pdeKTMBHOE MCIONb30BaHMe HENBIDKMMOIO MMYIIle-
CTBa, 9QPeKTUBHOE yIIpaBIeHNe COOCTBEHHOCTBHIO.

PaccmarprBaetcst mpobnema BOBIEYEHNSI B XO35it-
CTBEHHBII 000POT HENCIONb3yeMOr0 HeJBIDKIIMOTO
UMYIIeCTBa. BBINONMHEH aHanMM3 NMPUYMH HECOBEPIIEH-
CTBAa MEXaHM3MOB IOATOTOBKM U TIPUHATHS PeIIeHMNIT,
HeOoOXOIMMBIX JUIA IpPefoCTaBIe N MHMLNATOPY IIpO-
eKTa IIpaB Ha HEeMCII0/Ib3yeMble OCHOBHBIe ¢oHbL. [Ipen-
JIOXXeH MeXaHUsM (popMMPOBaHUS OOLIETPUHATON, [O-
CTYIIHOM ¥ TIPOCTOII METORMKM 3KCIIPECC-OLeHKN -
(eKTMBHOCTY UCIIONb30BaHMUA OOBEKTA IIpefaraeMbIM
CII0co6OM M YCTIOBMII Yy4acTHs B IIPOEKTe YaCTHOTO MH-
BECTOpa J1 OPraHOB rOCYJAPCTBEHHOIT BlAcTI (MECTHOTO
CaMOYIIpaB/ICHNA).

Tabm. 1. Bubnnorp.: 15 Ha3s.

Ganeeva O. L. The method of analysis of the
most effective use of real estate for making solution
concerning the ways of involving real estate into the
economic turnover. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 3 (74), pp. 216-221.

Keywords: unused funds, the most effective use of real
estate, effective property management.

The paper considers the problem of involving the
unused real estate into the economic turnover. The author
analyzes the causes of imperfection of the mechanisms
for preparation and making solutions required to provide
the project initiator with rights to unused fixed assets.
A mechanism is proposed for formation of a generally
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accepted, accessible and simple method of making the
express assessment of the effectiveness of the use of an
object and the terms of participation in the project for
a private investor and government bodies (local self-
government).

YIK 330,001

DOI 10.23968/1999-5571-2019-16-3-222-227

3aiiyes H. C. Ponb 1 3HaYeHUE PeTMOHATBLHOTO UH-
HOBanMoHHOro neHTpa C3®O a1 MoKaTbHBIX MHHO-
BaIlIOHHBIX CHCTeM MaKpopermona // BecTHMK rpax-
TaHCKMX MHKeHepoB. 2019. Ne 3 (74). C. 222-227.

Kntouesvie cnosa: VHHOBAI[UY, MHHOBALMOHHBIN I10-
TeHLIMAJI, PerYOHAIbHbBII NHHOBAL[MOHHBI IIEHTP, KOM-
IJIeKC «HayKa—00pasoBaHMe-MHHOBALMN», VHHOBALV-
OHHOE pa3BUTIE, TOKATbHAS NHHOBAI[MOHHAA CICTEMA.

OTtcTamBaeTcss MBIC/Ib, YTO PETMOHANIbHBIN WMHHO-
BALIVIOHHBIl LIEHTP ABIAETCA TOYKONM POCTa 3KOHOMMU-
Kkn cyopektoB Poccuiickoit ®Pepepanyn. Ha mpumepe
Cesepo-3amagsoro ¢enepanpHoro okpyra (C3P0) mo-
Ka3aHa POJIb MHHOBAIVIOHHOTO LIEHTPA ¥ PacCMOTpPEHBI
perraembie M 3agaun. Ero 3HauMMOCTh 06yCIOBIEHA KO-
opanHarueit pab6orsr cy6wvekros C3PO mo mpoasimxe-
HUIO MHHOBAIVIOHHBIX TE€XHOJIOTMIL, IPOLYKTOB M YCIIYT,
CO3[JaHUIO TIPOTPaMM CHIDKEHM BO3JeiICTBUIT aMIHU-
CTPATUBHBIX NMPEIATCTBUI NPU BHEAPEHUNU MHHOBAINUIL,
a TaxKe IO COAENCTBUIO CO3[aHMA IPMEM/IEMBIX yCIIO-
BUII /IS TIpefIpUHMMATeTIell, YYeHbIX 1 M300peTarenei
C3PO0O Ha nmyTN MHHOBAIIVIOHHOTO PAa3BUTHA U KOMMeEP-
LUaaM3alyuy Hay4HBIX JCCIENOBAaHUII U Pa3paboTOK.
CospaHue JTOKaTbHBIX MHHOBALMOHHBIX CUCTEM Ha Oase
MaKpOPEruoHOB JIOJDKHO IOMOYb B3aMMOJEICTBUIO pe-
IVIOHOB, VX PasBUTHIO ¥ PeaIM3alyi MMEIOLIErocs y HUX
VMHHOBAIIOHHOTO MOTEHIIMAa.

Ta6. 1. Bubmuorp.: 14 Hass.

Zaitsev N. C. The role and significance of the regional
innovation center of the northwestern federal district
(NWED) for local innovation systems of the macro-
region. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 3 (74), pp. 222-227.

Keyword: innovation, innovation potential, regional
innovation = center,  «science-education-innovation»
complex, innovative development, local innovation
system.

It is argued that the regional innovation center is the
point of economic growth of the business entities in the
Russian Federation. On the example of the Northwestern
Federal District NWFD), the role of the innovation center is
shown and the tasks solved are considered. The significance
of the innovation center is stipulated by the coordination
of constituent entities of the Northwestern Federal District
aimed at promoting innovative technologies, products
and services, creating programs to reduce the impact of
administrative obstacles in the introduction of innovation,

as well as creating favorable conditions for entrepreneurs,
scientists and inventors of the NWFD to ensure the
innovative development and commercialization of research
and developments. Creation of local innovation systems on
the base of macro-regions should facilitate the interaction
of regions, their development and implementation of their
innovative potential.

YIK 539.4
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O¢un B. I1. IIpo6GmeMbI HpUBIIeYeHN S MTHOCTPAHHBIX
MHBECTUINIA B HPOEKTHI TOCYAaApPCTBEHHO-YaCTHOTO
napTHepcrBa // BeCcTHUK TpakJaHCKUX MHXKEHEPOB.
2019. Ne 3 (74). C. 228-233.

Knrouesvie cnosa: TYII-mpoeKTl, MHOCTPAHHBIE UH-
BECTUIIUIL.

JId MICKMIOYeHUsA HEeCOOTBETCTBUA MEXJy 3HAul-
Te/IbHBIMYU (PUHAHCOBBIMM HMOTPeOHOCTAMYU chep SKOHO-
MIYecKol fieATenbHocT PD 1 HeymoBneTBOpUTEIbHON
CTPYKTYPOI 9KOHOMMKH (YTO IPUBOAUT K HECTAOMIBHO-
ctu peamusanuu [YII-npoekToB) HeOOXOAMMA aKTUBU-
3aIUsl MHBECTULIMOHHOM JIeATeTbHOCTY, HallpaBIeHHOM
Ha MOJIepHM3ALMIO OTPacyIell SKOHOMUKH ¥ COLMATbHOM
cepsr. C 3TOI TOUKM 3peHNUs] MHOCTPAHHBIE NHBECTH-
LUV MOI/IU OBl ChIrPAaTh BAXKHYIO POIib, 0becriednBast 1o-
IIOTTHUTEbHBIN IIPUTOK KanuTana 1 TexHonoruit. Cpenn
Mep, mpuMmeHseMblx B PD nna passutusa B3aumopeii-
CTBUSA OM3Heca U TOCyapcTBa B xofie peanusanuy [YI1-
IPOEKTOB, HET HAIIPaB/IEHHBIX VIMEHHO Ha MHOCTPaHHBIX
y4acTHUKOB. Y4acTHukam ['II-mpoekTos HeobxomMMa
paspaboTka MeTOROIOrMYecKoro obecredenus spdex-
TuBHOCTU ['UII-IpOEKTOB C MHOCTPAHHBIM YYacCTUEM.
Paspa6otka metogomoruu peanmmsanuy ['UI1-mpoekTos ¢
MHOCTPAHHBIM y4acTIeM allpyopy IpeAroaraeT usyde-
HUe TeHJEeHIUI IO IMpMBAeYEHNI0 HOCTPAHHbBIX MHBe-
CTHMLINIT B 9KOHOMUKY CTPaHBI.

Win. 3. bubmmorp.: 6 Ha3B.

Ofin V. P. Problems of raising foreign investments
in the projects of public-private partnership. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 3 (74), pp. 228-233.

Keywords: PPP projects, foreign investments.

To eliminate the discrepancy between the significant
financial needs of the spheres of economic activity of the
Russian Federation and the unsatisfactory structure of the
economy (which leads to instability in the implementation
of PPP projects), it is necessary to intensify investment
activities aimed at modernizing the sectors of the
economy and the social sphere. From this perspective,
foreign investment could play an important role providing
additional capital and technology flows. Among the
measures applied in the Russian Federation for the
development of interaction between business and the state
in the course of implementation of PPP projects, there are
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no measures aimed at foreign participants. Participants
of PPP projects need to develop methodological support
for ensuring efliciency of PPP projects with foreign
participation. Development of the methodology for
implementation of PPP projects with foreign participation
a priori involves the study of trends in raising foreign
investment in the country's economy.

YK 725:620.97:005.6

DOI 10.23968/1999-5571-2019-16-3-234-241

Cmapoinuna H. A. TIpoBeneHyne OneHKM KavecTBa
VHBECTUIMIOHHOTO IIPOEKTa 3Heprocéeperarouiero
3maHusA // BecTHMK TpaXHaHCKMX WHXeHepoB. 2019.
Ne 3 (74). C.234-241.

Kniouesvie cno6a: MHBECTULIMOHHBIA IIPOEKT, dHeP-
rocbeperaroliee 3aHye, TEXHIKO-9KOHOMIYECKIE IIOKa-
3aTey, OlleHKa KadyecTBa.

[TpepcraBieHbl MpEIOKEHVA IO PasBUTUIO CYlle-
CTBYIOLIETO IIOAXOJA IO OIpeNeTeHNI0 IIoKa3aTenel
9HeprocOepexxeHMs Ipy OlleHKe MHBECTUIMOHHBIX IIPO-
eKTOB 9HeprocOeperaommx 3gaHuil. PekoMeHIOBaHO
IPOBOJUTb MX OLEHKY IIPU UCIONb30BAHUU IIVPOKON
HOMEHK/IATypbl IIOKa3aTeleil kadecTBa. PaspaboTaHa
KIacCUpMKALUA TeXHUKO-9KOHOMUYECKMX ITOKa3aTeel
IIPOEKTA, BBIPAKECHHBIX B Pa3HBIX MU3MEPUTEIAX, C BBELe-
HJeM HOBBIX XapaKTepUCTUK, IOMMMO OOIeNPUHATHIX.
Ona BK/II0YaeT TeXHIYeCKue, SKOHOMIYEeCKHe, COLMaIb-
Hble, 9KOJIOIMYecKle, CIelanbHble MoKazaTenu. Taioke
IpeIOKeHbl JOIIOIHUTEIbHbIE PEeKOMEHIALUY 10 II0-
BBINIEHNIO 3¢ (PeKTMBHOCTY UCIIONb30BaHNA 3Heprocoe-
peramoiyx pemenni.
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The paper presents proposals for development of
the existing approach to determining the energy saving
indicators at evaluating investment projects of energy-
saving buildings. It is recommended to evaluate them
using a wide range of quality indicators. There has been
developed a classification of technical and economic
indicators of the project, expressed in different measures,
introducing new characteristics in addition to the
generally accepted ones. It includes: technical, economic,
social, environmental, special indicators. Some additional
recommendations for improving the efficiency of using
energy-saving solutions are made.
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Kniouesvie cnosa: 06beKT HeIBIDKVIMOCTY, TPaXKIaH-
CKIe ¥ IIPOM3BOJCTBEHHbIe OOBEKTDbI, 6a30Bas KarTero-
P, 3arpsA3HeHNe OKPY>Kalolleil Cpefibl, SKOJIOTMYeCKIi
MOHMTOPMHT, 37IeKTPOMAarHUTHasA 6e30I1aCHOCTD.

AHamusupyetcs peiicTByiomag B PO HopMmaTyBHas
U Hay4YyHO-TeXHMYecKasd JUTepaTypa, Kacaromasacs obe-
CrlevYeHNs1 97eKTpOMarHuTHoOi 6e3omacHoctu (OMB)
IPU NPOEKTUPOBAHNMN, CTPOUTENbCTBE, PEKOHCTPYKIVIN
U 9KCIUTyaTalyy IIPOMBIIIEHHBIX M TPaXKJaHCKUX 00b-
eKTOB. AHa/u3 IOKasasl, YTO B pacCMaTpPUBaEMBIX OKY-
MEHTaX, KaCaIoLIMXCs OIpefe/IeHNs II0Ka3aTenell MHTeH-
CMBHOCTY 9/IeKTpOMarHuTHbBIX nojeit (OMII), umerorcs
HemocTatku. Ilpenmaraercs st obecredenus OMb pas-
paborarp HOBble MeTOAMKNU oleHKNM DMDB, yunrbiBaio-
I[Ye pe3y/IbTaThl COBPeMEHHbBIX HayYHBIX MCCIIeOBAHNI
B paccMaTpyBaeMoii 06/1acTU U IPUMEHATD TeXHUYeCKIUe
CpencTBa MHCTPYMEHTA/IbHOTO KOHTPOJIA U OLIeHKU Tpe-
OyeMbIx mokasareneit OMII, uMeromye 060CHOBaHHbBIE
MeTPOJIOTMYeCKMe XapaKTepUCTUKY. Takxke 0OOCHOBBI-
BaeTCsl HEOOXOAMMOCTb paspabOTKM CUCTEMBI SIEKTPO-
MarHUTHOIO MOHUTOPYHIA 0O'beKTOB He[IBIKMMOCT.
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The article analyzes the regulatory and scientific-
technical literature in the Russian Federation concerning
the provision of electromagnetic safety (EMS) at design,
construction, reconstruction and operation of industrial
and civil facilities. The analysis has shown that there are
some drawbacks in the documents under consideration
concerning the determination of electromagnetic field
(EMF) intensity indices. To provide EMS, it is proposed to
develop new methods for evaluating of EMS, taking into
account the results of modern scientific research in this
area and use technical tools for instrumental monitoring
and evaluation of the required EMF indicators that have
reasonable metrological characteristics. The authors
substantiate the necessity of developing a system of
electromagnetic monitoring of real estate objects.



