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VBanos [I. C. Yuer MHeHus norpebureneii JOMOB
NEepBbIX MAaCCOBBIX Cepuil NpU OIpefeNeHNl PeKOH-
CTPYKTMBHBIX MepONpuATHIL // BeCTHUK Trpa>kJaHCKMUX
nHxeHepos. 2016. Ne 5 (58). C. 5-12.
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Kniouesvie cnosa: MaccoBast )Kmas 3aCTpoiika, lepBble
TUIIOBblE CEPUM, COLVOJIOTMYECKUII OIPOC, PeHOBaLN,
PEKOHCTPYKLMA KIU/IOV 3aCTPOMKIA.

ITpencrabieHbl pe3yabTaThl COLMONOTMYECKOTO OIPO-
ca, IPOBEJEHHOIO aBTOPOM CPEM >KUTENell KBapTaloB
3aCTPOIIKI IEPBBIMU MaCCOBBIMM CEPUAMM XKWU/IBIX TOMOB
B Jlenunrpage. Llenpio ompoca ObIIO OIpefenieHne Mmpo-
0/IEMHOTO IOISI 3aCTPONKM B COBPEMEHHBIX YC/IOBMSX.
ITpuBomMTCA aHA/IN3 PE3YNBTATOB, IOLKPEIIEHHDIN Ilepe-
YIC/IeHIeM KaK ITyTell IIpeo6pa3oBaHIst TAKOI 3aCTPOIIKY
C OIIOpOJI Ha MHEHME NIO/Ib30BaTeNel, TaK U JPYTUX Bapu-
aHTOB UCIIO/Ib30BaHMA PE3y/IbTaTOB OIIPOCa.

Vn. 2. Tabn.: 2. bubmmorp.: 4 Ha3s.

Ivanov D. S. Taking into account the views of
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at determining reconstruction activities. Vestnik
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Keywords: mass series housing development, the first
modelseries, sociological survey, renovation, reconstruction
of residential development areas.

The article presents the results of sociological survey
held by the author in the building blocks of the first mass
residential series of Leningrad. The survey was aimed at
revealing the problem field of this housing development
for the present situation. The analysis results are submitted,
conclusions as to the possible transformation ways in
regard of these housing development areas are made taking
into account the residents" opinions. Some other possible
options for using the survey results are also presented.
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Kyp6aros 0. V. JIeHUHTpagcKuil HeOKIACCUIU3M
1930-1940-x IT. — BBIJAOUINIICA BKIAJ B CO3JTaHIIE
ApXUTEKTYpbl, BKIIOYAIOLINII ¥ HOBM3HY, I IIpeeM-
CTBEHHOCTbD // BeCTHMK rpa)KIaHCKMX MHXeHepoB. 2016.
Ne 5 (58). C. 13-15.
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Kntouesvle cnosa: BHIPa3UTENbHOCTb ¥ IIOTHOLEH-
HOCTb apPXUTEKTYPHBIX (OPM HEOKTACCUIN3MA, KOHTEKCT
MCKYCCTBA M KY/IBbTYPHI.

AHanusupyercs 3HaAYMMOCTb JIEHMHIPAJICKOTO HEOo-
kmaccunusma 1930-1940-x rr. CMeHMB 310Xy aBaHTapya,
OTPUHYBILETO BCAKYIO KY/IBTYPHYIO ITPEEMCTBEHHOCTD,
HEOK/TAaCCUIVI3M 3HaMeHOBaI c06011 9BOIOLIMOHHOE BO3-
BpallleHle apXUTEKTYPbl B KOHTEKCT MICKYCCTBA U Ky/b-
Typhl. SIpKoe CBUIETENbCTBO TAaKOTO BO3BpallieHMA —
B3aMMOJEVICTBME TPEEMCTBEHHOCTY 1 HOBM3HBI.

Bbubmuorp.: 2 Ha3B.

Kurbatov Yu. I. The Leningrad neoclassicism of the
1930-1940-s as an outstanding contribution to creation
of architecture including both novelty, and continuity.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2016, no. 5 (58), pp. 13-15.
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Keywords: expressiveness and full value of architectural
forms of neoclassicism, context of art and culture.

The author analyzes the importance of the Leningrad
neoclassicism in architecture of the 1930-1940-s. Having
replaced the era of the avant-garde which had rejected
any cultural continuity, the neoclassicism marked an
evolutionary return of architecture to the context of art
and culture. A clear illustration of such return is the
interaction of continuity and novelty.
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JIaspos JI. I1., ITepoB ®. B. BpicoTHBIE 30aHMA: OIUN-
6GOYHBIII BEKTOP >KUINIIHOTO CTPOUTENbCTBa // Bect-
HUK IPOX/JAHCKNX MHXeHepoB. 2016. Ne 5 (58). C. 16-27.

E-mail: leonid.lavrov@gmail.com, f.perov@gmail.com

Kniouesvie cnosa: apxurexkrypa Cankr-Iletep6ypra,
MHOTOST)XKHasl 3aCTPONKA, BAapUAHTBI >KMJION CPENDL,
9KOHOMIKA 11 yIIPaBJIeHIe.

PaccmarprBaroTcss BOIPOCHI IEPCHEKTUB IIpVIMeHe-
HISI MHOTOSTQKHBIX XW/IBIX HOMOB B yCnoBMAX CaHKT-
[Terepbypra. VccmenyeTcst 9BOMIOLYS 3TaHNUIT HOBBIIIEH-
HOIT 9Ta)KHOCTY 3a Impourenume 40-50 net. Vindopmanus,
HOTy4eHHas1 Kade[poil apXUTEKTYPHOTO MPOEKTUPOBA-
Hua JIMCU B corpynundectse ¢ HYY JlenHMnpoexTa B
1970-e IT., COIOCTAB/IAETCA C COBPEMEHHBIMU JAHHBIMU O
pe3y/bTaTax SKCIDTyaTalliyi MHOTO3Ta>KHBIX IoMOB B Poc-
cuu U 32 pyOexoM. YUMUTBIBAIOTCS 9CTeTUKa rpasodop-
MUPOBaHNUA, CAHNTAPHO-TUTMEHNYECKNE XapaKTepPUCTH-
KU SKWINIIA, CIenuduKa O6bITOBOI XM3HEEATeNbHOCTH,
obecrieueHe IOKapHOI 0e30ITaCHOCTH, SKOHOMUYECKIe
aCIIeKThL. YIeTIeHO BHUMAHIVE IePCIIeKTUBHBIM a/IbTepHa-
TMBHBIM (hOpPMaM >KU/INIIA KPYITHOTO TOPOJia.

V. 1. Ta6n.: 2. bubmmorp.: 41 Ha3s.
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Lavrov L. P., Perov E V. High-rise buildings: the
wrong vector of housing construction development.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2016, no. 5 (58), pp. 16-27.
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Keywords: architecture of Saint-Petersburg, high-rise
buildings, housing development, options of housing envi-
ronment, economy and management.

The article is devoted to the prospects of constructing
multi-storey residential buildings in Saint-Petersburg. The
evolution of buildings of excess height over the past 40--50
years is analyzed. The information obtained by the Depart-
ment of architectural design of LISI in cooperation with the
LenNIIProekt research department in the 1970-s, is com-
pared with the current data of apartment houses operation
results both in Russia and abroad. Such aspects as aesthetics
of city-formation, sanitary characteristics of the dwelling,
the specificity of domestic life, fire safety provision, eco-
nomic issues, etc., are taken into consideration. Attention
is paid to the promising alternative forms of dwellings in
the large city.
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JInnos B. K. IIpyHIns1 opraHn3aniuy NOAIEHTPOB
B CaHkr-IleTepOyprckoit IOMMIEHTPUYECKON ario-
Mepanuu // BeCTHMK rpakJaHCKuX MH>KeHepos. 2016.
Ne 5 (58). C. 28-35.
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Kntouesvle cnosa: MONMIeHTpUYECKas TOPOJICKAA aryo-
MepauysA, KOHIENIMA TIPafoCTPOUTETHLHOIO PasBUTHA,
MHOTO(YHKI[VIOHA/IbHbIe KOMIIIEKCDI, KOJIbLieBbIe ¥ TaH-
reHIMa/IbHble TPAaHCIOPTHBIE CUCTEMbI, METOJIbI peann3sa-
LMY IPOTPaMM I'PajOCTPONTENBHOTO PA3BUTIIA.

AHammsnpyeTcs MOHATHE TOMMLIEHTPUYIECKON TOpof-
ckoit armomepauyn. Ha mpumepe Cankr-Iletep6yprckoit
TOPOJZICKOII arjioMepalyy MpefiIaraeTcs pelleHne, I03Bo-
jsatoijee Harboree 3pPeKTMBHO pasMeliaTh Ha TEPPUTO-
pyHM arioMepanuy MHOTO(YHKIVIOHA/IbHbIE IOALEHTPEL
[IpepnoXeHHDII IIOAXOR CIOCOOCTBYET —IIOBBILICHIUIO
KayeCTBa TOPOJICKOI CPENbl M CHIDKEHMIO 3aTpaT Ha Ipa-
TOCTPOMTENIbHOE Pa3BUTHE. YKA3bIBAIOTCA OCHOBHbBIE
METOMIbI Peann3alyiy KOHIELINN.

V. 7. Bubnmorp.: 6 HasB.

Linov V. K. The principles of organizing sub-centers
in the Saint-Petersburg polycentric agglomeration.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2016, no. 5 (58), pp. 28-35.
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Keywords: polycentric city agglomeration, concept of
town-planning development, multipurpose complexes, ring
and tangential transport systems, methods of implementing
the town-planning development programs.

The concept of polycentric urban agglomeration
is analyzed. On the example of the Saint-Petersburg
city agglomeration, there is offered a solution allowing
placing most effectively multipurpose sub-centers on
the agglomeration area. The approach offered promotes
improvement of quality of the urban environment and
cutting the costs of town-planning development. The main
methods of implementation of the concept are specified.
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@enopos O. II. Opomonusa UCNOTb30BaHUA BETPO-
9HEepPreTUYeCKNX YCTAHOBOK KaK d7eMEeHTa KOMIIO3M-
M B apXUTEKType M TPafiocTpOUTenhcTBe // BecTHUK
TPaXJAaHCKUX MH>KeHepoB. 2016. Ne 5 (58). C. 36-43.
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Kniouesvie c106a: BeTpOSHEPreTHIECKUE YCTAHOBKIL
(BIY), a9KoycTOUMBAs APXUTEKTYpA, ajlbTepHATVBHAS
9HepreTuka, (GopmMooOpasoBaHye, KOMIIOSULMOHHBIE
HIPMHINIIB B APXUTEKTYPe.

ITpemioxkeHa crCTeMaTV3anust MOAXOAOB K IPOEKTH-
POBaHNIO BeTPOIHEPreTUYeCKMX YcTaHOBOK (BIY) ¢ Hava-
ma XX B. 10 HaCTOsIEro BpeMeHn. TeopeTuyeckie mpex-
HOCBUIKM (OPMUPOBAHMS ¥ OYEPESHOCTM PasINIHBIX
KOHI[EIITYa/IbHBIX IIOJIXO0B, CIIEIIM(IIHBIX /IS APXUTEK-
TypHOIT mpodeccun, sIBISAIOTC 0a301t /sl OIpefieTIeHyIsI
3TAIoB Pa3BUTHA UCHONb30BaHMA BOY B rpajocTponTtens-
cTBe 1 apxutekType. CucteMa 3TanoB Knaccuuuupyercs
0 M3MEHEHISIM XYI0KeCTBeHHO-KOMITO3UIIMOHHBIX IOf-
XOJIOB U BBISIB/IEHNIO OOIIVIX XaPaKTEPUCTUK OOBEKTOB Ha
KKIOM 13 3TaIoB. [IpenmokeHHas Knaccupukarys xa-
PaKTepr3yeTCsi MOMTHOLIEHHBIM aHAIN30M MCTOPUYECKUX
HEPUOMOB Pa3BUTHsI BETPOIHEPTETUKY, HMPUBENIINM Ha
COBpEMEHHOM 3Talle PasBUTIA K ee MHTerPalui C apxi-
TEKTYPHbIMM 0ObeKTaMu. ABTOPCKas KaccuuKays
9TAINOB OCHOBBIBAETCsI Ha IPOBELEHHOM 0030pe MCTOpH-
YeCKVX 9TAIlOB Pa3BUTIS CAMOIT OTPAC/IN, 00bEeKTHOM aHa-
Jn3e MEXKEHEPHBIX ¥ aPXUTEKTYPHBIX IPUMEPOB (IIpOeK-
TOB M HOCTPOEK), OTHOCSIIMXCS K JAHHOI TeMe, BBIsIBIIe-
HIU «IKOPHBIX OTPE3KOB» B Pa3BUTUN BETPOIHEPIETUKIA.

Vin. 6. bBubmmorp.: 13 HasB.

Fedorov O. P. Evolution of using the wind power plant
(WPP) as an element of composition in architecture and
urban planning. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 36-43.

E-mail: oleg_proart@mail.ru

Keywords: wind power (WPP), sustainable architecture,
alternative sources of energy, morphogenesis, composition
principles in architecture.

The paper proposes a systematization of approaches to
the design of wind turbines applied during the XX century
and up to the present time. Theoretical prerequisites
of morphogenesis and sequence of various conceptual
approaches specific to the architectural profession are

222



Pechepamei

regarded as the base for determining the development
stages of using the WPP in urban planning and
architecture. The system of stages is classified according to
the changes occurring in art and composition approaches
and identification of general characteristics of objects
typical for each of stages. Completeness of the proposed
classification is characterized with the full analysis of the
historical periods of wind power development, which has
led to its integration with architectural objects at the present
time. The author's classification is based on the review of
the stages of historical periods of the industry development.
This classification also takes into consideration engineering
and architecture examples (projects and buildings) related
to the topic. It reveals the “anchor pieces” in the evolution
of wind energy.

YK 684.4.059.3.001.5

Muposnosa C. 1., Tuxomupos A. B., Kuproruna C. E.
MccnepoBanus OFHOKOMIIOHEHTHOTO IIONMYPeTaHO-
BOTO KjIesA Ha COOTBETCTBME 2-My KIaccy (yHKImo-
HAaTbHOTO HA3HAYEHM: [ePeBAHHBIX KIEeHBIX KOH-
CTPYKuii // BeCTHUK TpakIZaHCKUX MHXeHepoB. 2016.
Ne 5 (58). C. 44-50.

E-mail: mstefania@mail.ru, a9765598@mail.ru,

sekir@lan.spbgasu.ru

Kntouesvle cnosa: monmypeTaHoBble K€U, TPOYHOCTD
KJIE€BOTO COEAVIHEHMs, BOJOCTONKOCTb K/I€eBOIO COeM-
HEHIs1, MOPO30CTOMKOCTD, TENZIOCTOMKOCTD, IPefest IIpoy-
HOCTH KJIC€BOTO COENVHEHMsA IPY PacTsXKeHUN 00pas1ioB
BJIOTIb BOJIOKOH JIP€BECHHBL

PaccmarpuBaeTcss msydeHMue IPOYHOCTHBIX CBOJVICTB
K/IeeBBIX COENMHEHNII Ha OCHOBE OfHOKOMIIOHEHTHOTO
[IO/IypeTaHOBOro ke Mapku «Vosamyp 686.30» (Iep-
MmaHusA). [IpuBesieHa MeToOMKa IIPOYHOCTHBIX MCIIBITAHUIL.
IIokasaHO, 4TO JaHHBI K/l COOTBETCTBYET 2-MY K/IacCy
(YHKIMOHAIPHOTO HA3HAYEHNs] KIEEHBIX KOHCTPYKIIUIL
o OCT 33122-2014.

V. 8. Ta6n.: 3. Bubnumorp.: 13 HasB.

Mironova S. L, Tikhomirov A. V., Kiryutina S. E.
Research of single-component polyurethane resin
glue on compliance to the 2nd class of the functional
purpose of wooden glued designs. Vestnik grazhdan-
skikh inzhenerov - Bulletin of Civil Engineers, 2016, no. 5
(58), pp. 44-50.
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Keywords: polyurethane adhesives, bonding strength,
water resistance of the adhesive bond, cold resistance, heat
resistance, strength limit of glue connection at stretching of
samples along wood fibers.

The paper presents the study of the strength properties
of adhesive compounds based on one-component
polyurethane glue of the "Tovapur 686.30" brand (Germany).

The strength tests technique is submitted. It is shown
that the adhesive complies with Class 2 of the functional
purpose of wooden glued structures in accordance with
GOST 33122-2014.

V1K 624.012.45:539.422.53

Moposos B. V., Onbyn 9. K. Pacuer usrubaemsix
cranepuOpoxene300eTOHHbIX JTEMEHTOB IO HeIN-
HelHOM Ae(OPMAIIOHHOIT MOJENN C MCIOTb30BAHM-
eM ONBITHBIX AUarpaMm medopMUpOBaHUA cTanedu-
6poberoHa // BecTHUK rpakjaHCKMX MHXKeHepoB. 2016.
Ne 5 (58). C. 51-55.

E-mail: fduecnufce@mail.ru

Kniouesvie cnosa: 6eToH, >Xeme3obeToH, cramedu-
O6pokene300eTOH, MpeneIbHOE COCTOsIHNUE, HeNMHelHas
IedopMalVIOHHAsA MOJeIb, MOAYIb Jedopmanny, Ha-
IpsDKEHNe, OTHOCKUTeNbHBble pedopMaiuy, KpUBM3HA,
Hporuo, eHTp TAKECTU, HEeTpanbHas IMHNUSA, UTepal-
OHHBIII pacyeT, KpUTEPUIL IPOYHOCTH.

I[Tpeno>xeHbI TeOpeTUYECKIE IIPEAIIOChUIKIA /I pac-
yera cTaneuOpo>Kee300eTOHHOIO 9/IeMeHTa 0 Helu-
HeltHoII fepopMaLOHHOI Mofenu mpu usrube. Vcmomns-
3yeMble B pacyeTe fuUarpaMMbl AeOpMUPOBAHUSA MONTY-
YeHBI IIPY MCIIBITAaHUM CTae(pOpOOe TOHHDIX IPU3MATH-
YecKIX 00pasI[OB Ha IleHTPaIbHOE CXKaTue ¥ pacTsKeHue.
[TpuBoOAATCS BHIBOABI pabounx GOpMyII IO OIpeIeIeHNIO
MORyelt feopManuii ¥ COOTBETCTBYIOLIMX HAIIpsDKe-
HUIJT B 3aBUCUMOCTHU OT OIIBITHBIX JuarpaMm pedopmu-
poBanus cranedubpoberona. IIpencraBiena BbIKIagKa
001IIeM3BEeCTHBIX PACYeTHBIX POPMYII, KOTOPbIE, TIOMIMO
IMarpaMm COCTOSTHUA MaTepHaioB, TOXE BXOMAT B OCHO-
By IIpefi/TaraeMOoll MEeTOUKI pacdeTa.

Wn. 2. bubnmorp.: 6 Ha3B.

Morozov V. I, Opbul E. K. Calculation of steel-fiber-
reinforced concrete members subjected to bending
according to the nonlinear deformation model using
test deformation diagrams of steel-fiber-reinforced
concrete. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2016, no. 5 (58), pp. 51-55.
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Keywords:  concrete, reinforced concrete, steel-
fiber-reinforced concrete, boundary state, nonlinear
deformation model, deformation module, tension, relative
deformations, curvature, deflection, center of gravity,
neutral line, iterative calculation, criterion of durability.

The paper presents theoretical prerequisites for
calculation of steel-fiber-reinforced concrete members
subjected to bending according to the nonlinear
deformation model. The charts of deformation used
in calculation were received at test of the steel-fiber-
reinforced concrete prismatic samples for central
compression and tension. Conclusions of working
formulas on the definition of deformation modules and
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the corresponding tensions depending on test charts of
steel-fiber-reinforced concrete deformation are made.
The calculation of well-known formulas is submitted, the
formulas, besides charts of the material s condition, being
the basis of the proposed calculation procedure.

VIK 624.012.25

Ynanos [I. M. Pa6ota y3na conpspkeHus: nusrnéaemo-
TO 37eMeHTa C Kee300eTOHHBIM OCHOBaHMEM, BBINOI-
HEHHOTO IIOCPENCTBOM XMMITYeCKOTO aHKepa // BecTHuk
IpaKIAHCKUX MH>KeHepoB. 2016. Ne 5 (58). C. 56-60.

E-mail: udalov.dmitri@yandex.ru

Kniouesvle cnosa: aHKep, XMUMIIECKIIT aHKeP, XKeJe30-
0eTOHHOe OCHOBaHUe, KpeIieHne K 6eTOHY, 0ceBOoe BbI-
IepruBaHye aHKepa, COMpsDKeHNMe N3rnbaeMoro sneMeH-
Ta ¢ GETOHOM, y4YeT HaIIPsDHKEHHO-AeOpPMUPOBAHHOTIO
cocTosiHys1 6eTOHa Ipyu paboTe XMMIYECKNX AHKEPOB.

PaccmaTpuBaroTcssi 0COOEHHOCTH PabOTBI Y3/IOBBIX
CONPSDKEHMIT M3rMOaeMBIX 37IEMEHTOB C >Kele300eTOH-
HBIM OCHOBAaHVIEM, BBIIIOTHSIEMBIX HOCPENCTBOM XUMIH-
vyeckux aHKepoB. OIMCAHBI Pa3lIndYHble BUABI MCYEpIIa-
HMs HeCyIeil CHOCOOHOCTY Y3TIOBBIX CONPSDKEHWIT Ha
XMMMYECKUX aHKepax 1 CYIIeCcTBYIOLIMe HOPMATUBHbIE
MeTOfVKM UX pacdera. Ce/laH BBIBOJ O L{ellecO06pasHo-
CTH y4eTa HaIPSDKeHHO-Ae(OPMIPOBAHHOTO COCTOSHIS
6eToHa OCHOBAaHUA IPM MPOEKTUPOBAHUY PacCMATPU-
BAEMOTO0 Y3714, YTO [03BO/IsIET BBIABUTD Pe3ePBbI €0 He-
Cy1elt CHoCOOHOCTIL.

Wn. 5. bubnmorp.: 10 Ha3B.

Udalov D. M. Interface of the member subjected to
bending fixed to the reinforced concrete base by using
chemical anchor. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 56-60.

E-mail: udalov.dmitri@yandex.ru

Keywords: anchor, chemical anchor, reinforced
concrete base, fixing to concrete, anchor under axial
tension, fixing of the member subjected to bending
to concrete, consideration of the stress-strain state of
concrete for chemical anchor performance.

The paper deals with the features of interface of the
member subjected to bending fixed to the reinforced
concrete base by using chemical anchors. Different types
of bearing capacity decreasing in the nodal connection by
chemical anchors and the existing normative methods of
calculation are described. The author makes a conclusion
about expediency of taking into account the stress-strain
state of the concrete base in the design of the considered
connection, which allows determining the limits of its
bearing capacity.

YIK 691.32
®epnocos C. B, Pymannesa B. E., Konosanosa B. C.
VccnemoBanme mpo1eccOB KOPPO3MOHHONM [JIeCTPYK-

IV >Kee300e TOHHBIX M3[IeNNil B arPeCCUBHBIX Cpegax
¢ X7I0pUA-MoHaMM // BeCTHMK rpaXkJaHCKIX MHXXEHEPOB.
2016. Ne 5 (58). C. 61-67.

E-mail:  prezident@ivgpu.com,
kotprotiv@yandex.ru

Kniouesvte cnosa: kKopposus 6eTOHa, KOPPOSU CTalIb-
HOIT apMaTypBl, arpecCUBHbIE CPEJbL, HAHEeCeHIe 3aLINT-
HBIX TIOKPBITHIL.

PaccMaTpyBarOTCS IIPOLIECCHI, IIPOUCXOASAINE IIPU
KOPPO3UU >Kene300eTOHHBIX W3JeNNii B arpecCMBHBIX
cpefiax, cofiepXKalux XIopuj-uoHsl. ITomydeHHbIE aH-
Hble MI03BOJIAIOT CYAUTh O CTEIIEHM KOPPO3UU CTAIbHOI
apMaTypsl B 6€TOHe PV BO3[JEIICTBIUM arPeCCUBHBIX CPef
Ha Xene3o6eToHHOe n3zene. [Ipenmoxen cocob 3ay-
TBI @PMaTypPbl OT KOPPO3UU TIPY IOMOIIM HaHEeCEeHMs Ha
ee MOBEPXHOCTD (POCaTHBIX MICHOK.

V. 9. bubnmorp.: 17 Hass.
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Fedosov S. V., Rumyantseva V. Ye., Konovalova V. S.
Study of corrosion destruction processes of reinforced
concrete products in aggressive environments
containing chloride ions. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2016, no. 5 (58),
pp. 61-67.

E-mail:  prezident@ivgpu.com,
kotprotiv@yandex.ru

Keywords: concrete corrosion, steel reinforcement
corrosion, aggressive environments, application of
protective coatings.

The paper examines the processes occurring during
corrosion of reinforced concrete products in aggressive
environments containing chloride ions. The data obtained
allow determining the degree of steel reinforcement
corrosion in concrete when exposed to aggressive
environments on the concrete product. The authors offer a
method of protection of reinforcement against corrosion
by applying phosphate films onto its surface.

varrym@gmail.com
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Bes6oponos P. C., Hlynsman I. C. VIMuranmoHHas
MOfieNb CeiCMUYecKOoil Harpyskum Ha 060pygoBaHme
B 3[aHNHU CO CKOTb3AIIVIM I0sIcoM // BecTHUK rpak/jaH-
cKux nHxeHepos. 2016. Ne 5 (58). C. 68-74.

E-mail: br-7@mail.ru gshulman@rambler.ru

Kniouesvle cnosa: cHeKkTp OTKIMKA, CelicMUYECKoe
BO3JIENICTBIUE, CEVICMOU3OJISAIIMS.

PaccmarpuBaeTcsa nopxop K IpegBapuUTe/IbHON OLleH-
Ke CelICMIYeCKOll Harpy3ky Ha 060pyHoBaHue B CeIiCMO-
M30/IMPYEMBbIX 3JaHUAX CO CKOMb3SLIVM H0SACOM. JJaHHbII
METOJ] TI03BOJIAET 110 IPOCTBIM 3aBUCUMOCTAM IIOMYYUTD
HIpUOIIKEHHOe 3HAUeHNe CeliCMUYecKOoll Harpyskm 6e3
CTIOKHOTO IMHAMMYIECKOTO pacyeTa.

Wn. 9. Tabn.: 2. Bubnmorp.: 9 Ha3B.
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Bezborodov R. S., Shul'man G. S. Imitation model
of seismic loading on the equipment in the building
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Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 68-74.
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Keywords: response spectrum, seismic loading, seismic
isolation.

The paper presents an approach to preliminary
estimation of seismic loading on the equipment in
buildings with seismic isolation and a sliding belt. This
method allows receiving on prime dependences an
approximate value of seismic loading without having to
carry out a complicated dynamic calculation.

YIK 539.3

Karan-Posennseiir JI. M., Kosanesa I1. A. 06 n3ru6-
HOJT )KECTKOCTH >KeNe300eTOHHOTO cTep>KHs // BecTHUK
IPaXJaHCKUX MHXXeHepoB. 2016. Ne 5 (58). C. 75-78.

E-mail: Kagan_R@mail.ru, miladyemily@rambler.ru

Kniouesvie cnosa: xene306eTOHHBII CTEP>KEHb, JKECT-
KOCTb IIpY M3rube, IPOFONbHO-OIEePEYHBII 13rub.

KectkocTp mpm usrube xene300eTOHHOTO CTEPIKHS
3aBUCHUT OT YPOBHS HArpPysKY, TAK YTO 3af0/IrO O pas-
PYLIEHNS CTeP)KeHb IOCTOSHHOTO CEYeHNs OKa3bIBAeTCsI
CTep>)KHEM IepeMEeHHON eCTKOCTH. DTy O0COOEHHOCTD
ob6si3aTenIbHO yunThIBaTh. [IpefcraBieHHas pabora sB-
JSIeTCSL TepPBOIl YaCTBI0 MCCIEHOBAHNUSA, MTOCBSIEHHOTO
pacdeTy C)KaTO-U30THYTHIX JKelle300e TOHHBIX CTEPIKHEIT,
[IpefyIaraeT GOCTATOYHO HIPOCTYI0 GOpMyLy AL n3rub-
HOJI >kecTKOCTI. DOpMYyIIa He MCIIOIb3YeT IMIIMPUYECKIE
K03 PUIVEHTDI, YINTHIBAET MOSIBIEHNE MUKPOTPEIINH,
YIIPYro-IUIaCTUYECKYI0 PaboTy CXKAaToro 6eToHa M Haju-
qyie IIPOJOIBHOTO CXKATIS.

Wn. 4. bubnuorp.: 12 Ha3B.

Kagan-Rosenzweig L. M., Kovaleva P. A. Concerning
the bending rigidity of reinforced beam column. Vest-
nik grazhdanskikh inzhenerov - Bulletin of Civil Engi-
neers, 2016, no. 5 (58), pp. 75-78.

E-mail: Kagan_R@mail.ru, miladyemily@rambler.ru

Keywords: reinforced beam column, bending rigidity,
transverse longitudinal bending.

Flexural rigidity of the reinforced rod depends upon
the load level so that long before fracture the rod of
constant cross section turns into the rod with variable
rigidity. This feature is required to be taken into account.
The present paper is the first part of the study on the
problem of reinforced beam column analysis. It proposes
a sufficiently simple formula for rod’s bending rigidity.
This formula uses no empirical coeflicients, it takes
into account micro cracking, elastic-plastic behavior of
compressed concrete and the presence of longitudinal
compression.

VIIK 539.3/4:624.01

Koros A. A. VccnenoBaHie >ke1e300eTOHHOI 6anKmu
MeTOJIOM KOHEYHBIX 3/IeMeHTOB // BecTHUK rpaxjaH-
CKuX nHXeHepoB. 2016. Ne 5 (58). C. 79-85.

E-mail: akot53@yandex.ru

Kntouesvie cr068a: KOHEYHBI 3/IEMEHT, JKeTe306eTOH-
HBIIl CTep>KeHb, TPELVHA, KPUBU3HA, )KECTKOCTb.

MeTomoM KOHEYHBIX 9/1eMeHTOB B KoMiiekce SCAD
OCYILECTB/ICHO MOZEMUPOBaHue IpoLiecca TPELHO-
06pa3oBaHus B Kene300eTOHHOI baKe U UCCIeToBaHMe
ee HAIPsDHKEHHO-TeOPMUPOBAHHOTO COCTOSHUS TIOf
PaBHOMEPHO pAacIIPele/IEeHHOM HAarpys3KOl, YBeIU4M-
BaeMOJl BIUIOTb JI0 pas3pylueHus 6anku. BoigsieHo, 4To
TpeIMHbI B 6aKe 06pasyoTCs CKaYKOOOPa3HO, CHUMMe-
TPUIHBIMU OTHOCUTEIBHO L[eHTPAIbHOTO CeYeHMsI mapa-
MU. YYUTBIBaJIOCh MUKPOTPEIIHOOOpa3oBaHye B 6eTo-
He B 30He CIIeIVICHNA C apMaTypoii. VIsrubHas >keCTKOCTb
OanKy ompefensanach 4epe3 MpOrubsl ee OCH, MONydae-
Mble B pe3y/bTaTe pacyera. YCTAaHOBJIEHO, YTO HOCTIE 06-
PasoBaHUsI TPEIIVH MHTErPaIbHasl M3TMOHAS JKECTKOCTD
0a/IKMf YMEeHbIIAeTCs IPUMEPHO B TpU pas3a. YdYeT 9TOro
a¢dexTa BecbMa BakeH IIPY COCTAB/IEHNI KOMIUIEKCHBIX
PAaCYeTHBIX CXeM COOPYXXEHUII C JKe/ie300e TOHHBIM Kap-
KacoM.

WM. 5. Ta6n.: 1. Bubnmorp.: 7 Ha3B.

Kotov A. A. Research of the concrete beam by the
finite element method. Vestnik grazhdanskikh in-
zhenerov - Bulletin of Civil Engineers, 2016, no. 5 (58),
pp. 79-85.

E-mail: akot53@yandex.ru

Keywords: finite element, reinforced concrete beam,
crack, flexure, rigidity.

The simulation of cracking in the reinforced concrete
beam was carried out by using the finite element method
in the SCAD program complex. There was researched
the beam's stress-strain state (SSS) under uniformly
distributed load, which was increased until the destruction
of the beam. It is revealed that the cracks were formed
spasmodically, being symmetric in pairs in regard to the
central section. Micro-cracking was taken into account in
concrete in the zone of coupling with the reinforcement.
The flexural rigidity of the beam was determined through
the deflection of its axis, calculated during the process. It
was found out that after cracking formation, the integrated
flexural rigidity of the beam decreases approximately
threefold. Accounting for this effect is very important at
making complex calculation schemes of constructions
with reinforced concrete frame.

YK 69.04

HIupynos I. H., Tyryros II. C., Humxam A,
Capsunus [I. A. CpaBHUTENbHBII aHAIN3 CXOBVIMOCTH
00beMHBIX KOHEYHOITEMEHTHBIX MOfieNeil B 3amaye
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u3rn6éa TONCTONl M3OTPONMHOI IUINTHI C 3aJieTaHHbI-
MU GOKOBBIMM TpaHAMM // BeCTHMK TIpakmaHCKIX
nHxeHepos. 2016. Ne 5 (58). C. 86-95.

E-mail: guriyn@mail.ru, shagdar77@mail.ru,

amrnijad@mail.ru, sarvilin_denis@mail.ru

Kntouesvle cnosa: Teopus ympyroctu, TONCTas U30-
TPOIIHAsA IUINTA, METOJ KOHEYHBIX 3€MEHTOB, CXOLU-
MOCTb peIIeHNI, YMCIeHHO-aHAIUTUYIeCKOe pelleHNe,
METOJ, CyTIepIIO3ULIVIN.

C moMompi0 MeTOofja KOHEYHBIX 9/IeMEHTOB B IIPO-
CTPaHCTBEHHOI! IIOCTAaHOBKE IIPOBOJYITCS MUCCIENOBaHNUE
HAIPsHKEHHO-e()OPMUPOBAHHOTO COCTOSHUS TOJICTON
n3rnbaeMoit M30TPOMHON TUINTHI C 3afie/TaHHBIMU 6OKO-
BBIMM TPAHAMM, HarPY>KEHHOII 110 BEPXHEI I'PAHU HOP-
MaJIbHOJ pacIpefe/ieHHO HArpysKkoil co CBOOOJHOI
HIDKHell IpaHblo. Peanmnsannusa Moperneil BBIIIOTHEHA 1A
Pas3IMYHBIX PasOMBOYHBIX CETOK C IIPYMEHEHNEM LINPO-
KO PacIpOCTPaHEHHBIX IPOrpaMMHBIX KO-KoMItekcoB
SCAD, ANSYS, Ing+, Midas, ucnonpsymomux pasHsie
TUIIBI KOHEYHBIX 971eMeHTOB. O6CYX/IaeTCst CXORUMOCTb
IIO/TyYeHHBIX Pe3y/IbTaTOB /I Pa3/IMYHbIX KOMIIOHEHTOB
HAIIpsDKEHHO-Ie(OPMUPOBAHHOIO COCTOSIHMA B cepe-
AMHe IUIUTBI, B CepeliiiHe 3afleTaHHON KPOMKIU M B YITIy
wmThl. IIpoBefieHO cpaBHEHMe Pe3y/IbTaTOB C PeIleHN-
eM YVIC/ICHHO-aHAIUTIYEeCKVIM METOJIOM CYIePIO3NIIUIL.
YKkasaHBI pasMepbl 06/1acTell, B KOTOPBIX He yaeTcs yho-
BJIETBOPUTD 3afJaHHBIM TPAHUYHBIM YCJIOBUAM M pellle-
Hra MKO pacxopsarca. CpaBHUTeNbHbBIE JAHHBIE TIpef-
CTaBJIeHbI B rpapuaeckoM BIe.

Vin. 9. Bubnmorp.: 23 HasB.

Shirunov G. N., Tugutov Sh. S., Nidzhad A,
Sarvilin D. A. Comparative analysis of convergence
of 3D FEM models for the problem of bending
a thick isotropic plate with clamped edges. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2016, no. 5 (58), pp. 86-95.
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Keywords: theory of elasticity, thick isotropic plate,
finite element method, comparison of solution, numeri-
cal-analytical solution, superposition method.

The paper presents the results of the analysis of bend-
ing of a thick isotropic plate clamped on its four side faces
under a uniformly distributed load on the upper horizon-
tal face by various types of 3D FEM-models using differ
mesh. The comparison of the results of 3D-FEM modeling
for various mesh types is carried out using SCAD, ANSYS,
Ing+, Midas programs with the numerical-analytical solu-
tion using different types of finite elements. Convergence
of the results obtained for the different components of the
stress-strain state in the middle of a plate, in the middle
of the clamped edge and in the corner of the plate is dis-
cussed. The results obtained are compared with the solu-
tion made by the analytic method of superposition. The

dimensions of the areas where the obtained results do not
satisfy the given boundary conditions and diverge from
the FEM solutions are determined. Comparative data are
presented by graphics.

VIK 624.131.21

Manrymes P. A., Ycmanos P. A. YcrpoiictBo Bu-
6podopMOBaHHBIX HAOGMBHBIX CBail B YCIOBMAX ClIa-
OBIX BOJOHACBIIEHHBIX I€CCOBBIX I'PYHTOB // BecTHMK
rpaXJaHCKNX MHXXeHepoB. 2016. Ne 5 (58). C. 96-104.

E-mail: geotechnica@spbgasu.ru

Kniouesvte cno6a: BOJOHACBIIEHHDIE T€CCOBBIE TPYH-
TbI, BUOPOOPMOBAHHBIE CBall, TepsieMble HAKOHEYHUKIL,
U3BJIeKaeMble HaKOHEYHVIKY, BUOPOIIOTpy>XKaTely, cBae-
OOJHBIN arperar, CTaTU4YecKye BO3JENCTBUSA, CECMO-
B3pbIBHBIE BO3/EIICTBIL, CTATNYECKIE MCIIBITAHMSI CBAIL.

PaccMOTpeHBI BOIIPOCHL YCTPOIICTBa HAOMBHBIX CBail
B YCTIOBUAX CMA0bIX TPYHTOB, 3 PEeKTUBHAA TEXHONMOTHA
U TpuMeHsieMoe 000pyLOBaHIe IjIsl YCTPOIICTBA BUOPO-
($hOpMOBaHHBIX HAOMBHBIX CBall Ha CIaObIX BOJOHACHI-
I[EHHBIX JIECCOBBIX TIPYHTAX, Pe3yIbTaTbl MCIIbITAaHUA
CcBall Ha CTaTHYeCKIe U CeliCMUYeCKie BO3/Ie/ICTBIIAL.

Vin. 8. bubmmorp.: 11 Hass.

Mangushev R. A., Usmanov R. A. Design of the vibro-
formed piles in the conditions of weak water-saturated
loess soil . Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2016, no. 5 (58), pp. 96-104.
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Keywords: water-saturated loess soils, vibro-formed
piles, lost pile shoes, taken up pile shoes, vibratory
pile drivers, pile driving unit, static influences, seismic
explosive effects, static tests of piles.

The paper deals with the design of cast-in-situ piles
in the conditions of weak soils. Such issues as effective
technology and equipment applied for vibro-formed
piles on weak water-saturated loess soils are considered,
the results of pile test for static and seismic influence are
submitted.
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Asepbanos B. K., Auucumon C. M., Kanes M. A.
ViccepoBaHue mpomecca TemIoOMaccoo6MeHa B COTO-
BOM YBIQ)KHHMTele 3KCIHePUMMEHTATbHbBIMU M YUCIIEH-
HBIMM MeTOfaMy // BeCTHMK IpaKIaHCKMX MH>KEHEPOB.
2016. Ne 5 (58). C. 105-109.
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Kntouesvie cnosa: yBnakHeHMe BO3yXa, OpoOLIaeMasd
HacajIka, TEIIOMaccoOoOMeH, MHTEHCUBHOCTb NCIape-
HIS, KpUTEpUANIbHAs 3aBUCHMOCTb.

IIpencTaBneHO CpaBHEHME Pe3yIbTaTOB Taboparop-
HOT'O ¥ YNMCTIEHHOTO 9KCIEePMMEHTAIbHbIX MCCIENOBAHMIA
Hpoljecca TerIoMaccoobMeHa B OpOIIaeMolt HacaKe Co-
TOBOTO YB/IaXHNTENA. IIpeioKeHa 3aBMCMMOCTD KpUTe-
pus Hyccenbra oT xputepues PeitHonbzca n ['yxmana s
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MCCTIEfyeMOro  yBlaKHuTens. IlomydeHa 3aBUCHMOCTb
VHTEHCUBHOCTI WCIAPEHVsI OT IUIOLAJM [OBEPXHOCTH
TerIoMaccoobmeHa.

Vin. 5. bubnmorp.: 9 HasB.

Averyanov V. K., Anisimov S. M., Kanev M. A.
The study of heat and mass transfer process in the
evaporative humidifier by experimental and numerical
methods. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2016, no. 5 (58), pp. 105-109.

E-mail: mikl436ukhta@mail.ru

Keywords: air humidification, irrigated nozzle, heat
and mass transfer, evaporation intensity, criterion de-
pendence.

A comparison of the laboratory and numerical experi-
mental study results of heat and mass transfer process in
the irrigated nozzle of the cell humidifier is presented. The
dependence of the Nusselt number on the Reynolds and
Gukhman criteria for the test humidifier is proposed. The
dependence of the intensity of evaporation from the sur-
face area of heat and mass transfer is obtained.
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AxmvenTtnrHa A. B. PekoMeHpamuu mo pacyery pe-
AKTOPOB IVK/INMYECKOTO AeCTBIA ¢ BOCXOMAIINM TO-
TOKOM CTOYHOI BOABI M IOCIEJOBATeIbHON HUTPU-
meHuUTpuUKanyeii // BeCTHUK TPaXXTaHCKUX MH)KeHe-
pos. 2016. Ne 5 (58). C. 110-114.
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Kniouesvie cnosa: 04MCTKa CTOUHBIX BOJI, TPaHYyINPO-
BaHHBIN aKTUBHBIIT 11, SBR-peakTop.

IIpencTaBiieHbl peKOMEHAALNY HO pacyeTy 06beMOB
OMOPEaKTOPOB LMK/INIECKOTO JEVICTBIUS C BOCXOMAIUM
IIOTOKOM CTOYHOI BOJIbI M IIOCTIEIOBATEIbHON HUTPU-
nerntpucukanuei. Oco6eHHOCTbIO SABACTCA OYMCTKA
C TIOMOIIBIO TPAHY/IMPOBAHHOTO AKTUBHOTO MJIA, TI03BO-
JISIIOLIETO COKpalaTh 061iee BpeMst 06pabOTKM CTOYHOI
BOJIBI, ABJIAOIIEECS] OCHOBHBIM ITaPaMeTPOM IPOEKTUPO-
BaHMA COOPYXKeHMI1 ¢ peakTopamu SBR-Tuma.

Vin. 2. Bubnmorp.: 13 HasB.

Akmentina A. V. Guidelines for calculating
sequencing batch reactors with wastewater upflow and
consistent nitrification-denitrification process. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2016, no. 5 (58), pp. 110-114.

E-mail: akmentina@mail.ru

Keywords: waste water treatment, granulated active
sludge, sequencing batch reactor (SBR).

The paper provides guidance on the calculation of the
capacity of sequencing batch reactors with wastewater up-
flow and consistent nitrification-denitrification process.
Specific feature of such reactors is treatment with granu-
lated active sludge allowing to reduce the total time of the

waste water treatment, which is the main parameter of
designing wastewater treatment plants with the SBR-type
reactors.
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MankoB A. B. Pacuer KommdecTBa rasa, JBIDKY-
IIErocsa MO KaHaIM3aIMIOHHONM CeTHU IIOJ AeViCTBIEM
YBIIEKaloIieil CIOCOOHOCTM >KUAKOCTM U PasHOCTH
JaBlIeHNA Ha KOHIIAX PAcueTHOTO y4acTKa (ecTecTBEH-
Has TATa) // BecTHMK rpakaHCKMX MH>KeHepos. 2016.
Ne 5(58). C. 115-119.
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Kntouesvie cnosa: coBMecTHOE [IBU>KEHIIE KUIKOCTY U
rasa, fjepeccusi, eCTeCTBeHHas Tsra, AByX(asHoe Tede-
HIfe, Ta3000MeH, YBJIeKaIOII[ast CIOCOOHOCTD.

IlpencraBeH BBIBOJ, TEOPETUYECKON 3aBUCUMOCTU
KO/IMYeCTBA rasa, ABIDKYIIETOCA B €JUHUIY BPeMEHM
B IIOICBOTHOM IIPOCTPaHCTBe KaHa/lIM3allIOHHOTO KOJI-
JIEKTOPA IIOfL JEICTBMEM €CTECTBEHHON TATU U YBJIEKalo-
11eVl CIIOCOOHOCTM KUAKOCTH B 3aBUCUMOCTH OT Pasind-
HBIX [IApaMeTPOB KaHAIM3ALMOHHO ceTn (Jernpeccus,
3aTl0NIHEeHNe KOJIIEKTOPA, BA3KOCTb BellleCTBa, CKOPOCTHU
IIOTOKA CTOYHOM KUIKOCTH).

Vin. 3. bBubmmorp.: 2 Ha3B.

Malkov A. V. Calculation of the amount of the gas
moving in sewer network under the action of leading
ability of the fluid and the pressure difference across
the ends of the settlement area (natural draft). Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2016, no. 5 (58), pp. 115-119.
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Keywords: joint motion of fluid and gas, depression,
natural draft, two-phase flow, gas exchange, carrying away
fluid ability.

The paper substantiates a theoretical dependence of
the gas quantity moving per unit of time in an under-roof
space of the sewer line due to the natural draft and carrying
away fluid ability depending on various parameters of the
sewage network such as depression, filling the reservoir,
the substance viscosity, the liquid waste flow rate.
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Ipomos B. A. O6ocHoBaHIe TpeGyeMOil IPOYHOCTH
M HaJeXHOCTH [JOPOKHOI KOHCTPYKIIMIM HAa OCHOBE
MMUTALVIOHHOTO MOJIeTNPOBaHu:A // BeCTHUK rpaxkiaH-
CKMX MHXXeHepoB. 2016. Ne 5 (58). C. 120-126.

E-mail: 8969699@mail.ru

Kntouesvie cnosa: aBToMoOMIbHAS JOPOTa, JOPOXKHbIE
KOHCTPYKIIUM, HaJeKHOCTb, MPOYHOCTHbIE XapaKTepu-
CTUKM, MUMUTALMIOHHOE MOJIeNMpOBaHNe, UMUTAI[MOHHAA
MOJIeNb.

V3/105keH KOHIIENTYa/IbHBII IOAXO0J K 000CHOBAHNIO
TpeOyeMoil IPOYHOCTI U HAM[EXKHOCTI JOPOXKHOI KOH-
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CTPYKLMM Ha OCHOBE VMUTALMOHHOTO MOZIEIVPOBAHNSL.
[IpemioXKeHbl CTPYKTYpa MMUTALIMIOHHO MOfenu pabo-
TBI aBTOMOOW/IBHOI [JOPOTH, MPUHIUIBL U aITOPUTMBbI
MOJIe/IMPOBAHMSI TIOKA3aTeseil 1 GaKTOPOB HaIeXXHOCTH
TOPOKHBIX KOHCTPYKIMIA, CIIOCOOBI MMUTALMM TPAHC-
HOPTHOrO MOTOKA. PaspaboTka 1 HpuMeHeHVEe MMUTA-
LMIOHHOII MOJe/IM HO3BOJIAT MCCIEN0BaTh [OKAa3aTeln
HAJIe)XHOCTHU JOPOTY TP ee MPOEKTUPOBAHNN, a TAKXKe
CTPOUTENBCTBE 1 SKCIUTYaTaI[IL.
Vn. 1. Bubnuorp.: 12 Ha3B.

Gromov V. A. Substantiation of the required strength
and reliability of road construction based on imitation
simulation. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2016, no. 5 (58), pp. 120-126.

E-mail: 8969699@mail.ru

Keywords: highway, road designs, reliability, strength
characteristics, simulation, imitation simulation model.

The paper presents a conceptual approach to the sub-
stantiation of the required strength and reliability of road
constructions on the basis of imitation simulation. The
structure of the simulation model of highway operation,
principles and algorithms of modeling the performance
and reliability factors of road constructions, as well as the
methods of simulating the traffic flow, are offered. Devel-
opment and application of simulation models will allow
investigating the road safety indicators at the design stage
as well as at construction and operation.

YK 624.159.14

Kymamos P. B. Cratnueckuit pacuer xene300eToH-
HBIX IVTUT MOKPBITHIT aBTOMOOGWMIbHBIX ZOPOT HA YIIPY-
TOM OCHOBaHNUM // BeCTHMK TpaKHZaHCKUX MH>KEHEPOB.
2016. Ne5(58). C. 127-132.

E-mail: Gunner09@yandex.ru

Kniouesvle cnoséa: maMrTa MOKPBITHA, YIIPYTroe OCHO-
BaHNe, KimacCc 0eTOHAa, apMMUPOBaHUe, HOPOra, CIocob
b. H. JKemouknHa, MeTopy PuTIfa, pacueTHas cxeMa, KOH-
TaKT, 9I1I0pa, KAHOHIYECKOe YpaBHEHIeE.

PaccMarpuBaroTcs skene3o6eTOHHbIE IIIUTHI MOKPBI-
Tyit. JlaHHbBIe IINTHI PACCYNTAHBI KaK IVIOCKOCTHbIE KOH-
CTPYKLVM Ha YIPYTOM OCHOBAHVM IIOJ BO3[e/ICTBYEM
9KCIUTyaTallIOHHBIX Harpy30K OT KOJIECHBIX M IyCeHWY-
HBIX MallyH. IIpefcTaBeHbl SIIOPbI U YVC/ICHHbIE 3HA-
YeHMs peaKTUBHBIX JIaBJIeHUI, paclpefienieHne ocajok,
USTUOAIOMINX U KPYTAILMX MOMEHTOB, IIOTIEPEYHBIX CHIL

V. 5. Tabm.: 1. Bubnuorp.: 6 Ha3B.

Kumashov R. V. Static calculation of reinforced
concrete pavement slabs of motor road clothes on an
elastic foundation. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 127-132.

E-mail: Gunner09@yandex.ru

Keywords: pavement slab, elastic foundation, the con-
crete class, reinforcement, road, the method of B. N. Zhe-
mochkin, the method of Ritz, design scheme, contact,
plot, canonical equation.

Reinforced concrete pavement slabs are considered in
the paper. The slabs are calculated as planar structures on
elastic foundation under the effect of operational loads
from wheel-based and track-based vehicles. The author
presents the plots and numerical values of jet pressure, the
distribution of sediment, bending and torsional moments,
shear forces.

VIIK 621.910.71

Kapumos II. A., Ymapos 3. A. ViccnefoBanie u Bbl-
60p cocTaBa CMa304HO-OXTAXKHAOIEN JKMAKOCTH I
00paboTKM perajeil JUCKOBBIMM WHCTPYMEHTaMMU
C TBEPAOCIIIABHBIM NOBEPXHOCTHBIM crioeM // BecTHUK
TPaXJAaHCKUX MH>KeHepoB. 2016. Ne 5 (58). C. 133-136.

E-mail: karimovsh@mail.ru, So.nur@ro.ru

Kniouesvle cn106a: IOKPBITHE, 9TTEKTPOKOHTAKTHOE CIIe-
KaHIe, TBEP/bll CIUIAB, CMA30YHO-OX/TKIAMONIAS KU/
KOCTb, IIEPOXOBATOCTb ITIOBEPXHOCTIL.

PaccmarpmBaercss paspaboTka 1 BBIOOp OITHMAIb-
HBIX COCTABOB BHEIIHUX TEXHOJIOIMYECKNX Cpel M YCO-
BEpIIEHCTBOBAHME TEXHMKY IIPUMEHEHNs CMa30dHO-
OXJIKJAIONIEN XMAKOCTU I YCIOBUIl SKCIUTyaTalluy
MHCTPYMEHTOB C MHOTOC/IOHBIMIU TBEPAOCIUIABHBIMI
HOKPBITYSIMY, BBIITOIHEHHBIMI 10 37IEKTPOVMITY/IbCHBIM
TEXHOOTVSIM.

Vin. 2. Tabn.: 1. bubmnorp.: 4 Ha3s.

Karimov Sh. A., Umarov Eh. A. Research and
selection of composition of lubricant coolant liquid
(LCL) for processing parts with disk tools with a hard
alloy surface layer. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 133-136.

E-mail: karimovsh@mail.ru, So.nur@ro.ru

Keywords: coating, electric-contact sintering, hard-
alloy, lubricant coolant liquid, surface roughness.

The paper presents the development and selection of
optimum structures of external technological environments
and improvement of application techniques of lubricant
coolant liquid intended for processing parts with disk tools
with a hard alloy surface layer in conditions of operation of
tools produced with using of electric impulse technologies.

VIIK 625.084

[Tonsunuko H. B. PekomeHpanum mo BbIOOPY pa-
IMIOHAIBHBIX MIAPAMETPOB POTOPHOTO YCTPOIICTBA I
yIIOTHeHNA GaniacTHOro cnosA // BecTHuk rpaxpjan-
CKMX MHXXeHepoB. 2016. Ne 5 (58). C. 137-141.

E-mail: nikita_polianichko@mail.ru

Kniouesvte cnosa: apexTMBHOCTD yIUIOTHEHUS OasI-
JIACTHOTO CJIOSI, POTOPHOE YCTPOVCTBO ISl YIUIOTHEHST
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6a/IIaCTHOTO C/10AA, MaTeMaTu4decKas MOJie/b, IIPOrpaMma
UL pacyeTa apaMeTpoB.

Ilns ynmoTHeHns 6a/IaCTHOTO C/IOS B 30HE LIIIA/Ib-
HBIX AIIVMKOB Pa3paboTaHO POTOPHOE YCTPOMCTBO. s
BBIOOpA PAIMOHABHBIX TEOMETPUYECKUX MapaMeTpoB
YCTPOIICTBA MIPOM3BENeH KMHeMAaTUIeCKUIl aHamms obKa-
TBHIBAHUS INMa. PACCMOTPEHBI IapaMeTphl, BIUIOLINE
Ha 3¢ GeKTUBHOCTD YIUIOTHEeHVS 6a/l1acTHOrO cnod. s
pacyera ITapaMeTpOB TEXHOJIOTUM 1 peX1Ma paboTHI po-
TOPHOTO YCTPOJICTBA [/ YIVIOTHEHMs 6a//TaCTHOTO CTIOS
B 30HE IINA/JIbHBIX SIIMKOB pa3paboTaHbl MaTeMarinde-
CKas MOJe/Ib I IporpaMMa JyId aBTOMAaTU3alVI pacyera.
C momonipio paspabOTaHHON HMpPOrpaMMbl IMPOU3BENeH
aHa/IM3 peX1Ma paboThl yCTpoiicTBa. B pesynbrare aHa-
JM3a OIpefe/ieHbl pallMOHA/TbHbIE MMapaMeTphbl PeKUMa
paboTBl POTOPHOrO YCTpONCTBA. [IaHBI peKOMeHIALUN
I10 TeXHOJIOTUM MCIIO/Ib3OBAHYISL.

Vn. 3. Tabn.: 2. bubmmorp.: 8 Hass.

Polianichko N. V. Recommendations for selecting
rational parameters of the rotary device for compaction
of the ballast layer. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 137-141.

E-mail: nikita_polianichko@mail.ru

Keywords: ballast layer compaction efficiency, rotary
device for compacting the ballast layer, mathematical
model, program for calculation of parameters

For compacting the ballast layer in the tie cribwork
there was designed a rotary device. In order to select ra-
tional parameters of the device, there was carried out a
kinematic analysis of sleepers’ burnishing. The param-
eters influencing the effectiveness of the ballast layer com-
paction were determined. To calculate the technology
parameters and operation mode of rotary device perform-
ance for compaction of the ballast layer in the tie cribwork,
there has been developed a mathematical model and a
software program for the calculation automation. Using
the developed program there was performed an analysis
of the operation mode of the device. The analysis results
allow determining rational parameters of the rotary de-
vice operation mode. Recommendations for technology of
using the device are presented.

VIIK 69.002.5

Permmua C. B., Jlutsun P. A. MopgenmnpoBaHue mpo-
11eCCOB YIpaBleHNs KOomeOaHUsMI B BUOPAMOHHBIX
CTPOMTENHHBIX MAIIVHAX C IOMOIIBIO TMAPABIMYECKIX
aMopTU3aTOpoB // BeCTHUMK Tpa)KJaHCKMX VH>KEHEPOB.
2016. Ne 5 (58). C. 142-149.

E-mail: repinserge@mail.ru, romka.ltv@mail.ru

Kniouesvie cnosa: BubpauMoHHass CTPOUTENIbHAS Ma-
IIMHa, BUOPALNs, pe3OHAHC, aMOPTU3ATOPHI.

BonpmmHcTBO BI/[6paLU/IOHHbIX CTPOUTENDPHBIX Ma-
myH paboTAlOT B 3aPE30HAHCHOM peXuMe. B mepuops

pasroHa U TOPMOXKEHWs Ko/eGaTelbHOro J{BIVDKEHVIS
BO3HUKAET PE30HAHC — pe3KOe BO3PACTAHME CKOPOCTU
U aMIUITY/bl KoebaHmit. Pe3oHaHCHbIE KoeGaHMs He-
FaTMBHO CKa3bIBAIOTCS Ha paboTe MAIIMH 13-32 MOBBI-
LIEHVsI JUHAMUYECKUX HArPy30K, CHIDKAIOLUX Pecypc,
BbI3BIBAIOT ITOBBIIIIEHHBIN arym, Bpeﬂﬂll[]/[f'/[ 300OpPOBbIO
IepcoHanma. VIMeeTcss MHOTO TE€XHUYECKIX peH_[eHI/H‘/II 110
ralleHnio Pe30HAHCHBIX Konebaumit B MammHax. OnHa-
KO, 110 HaH.[eMy MHEHUI, OJHUM I3 HaI/I6OTIee y,l:[a‘leIX
I IPOBEPEHHBIX HA ITPAKTNKE ABIAETCA MCIIOIb30OBAHNIE
TUIPOITHEBMATNYECKUX aMOPTU3aTOPOB, K03 uImeHT
COIIPOTMBJIEHNI KOTOPBIX M3MEHAETCS IPOMOPIMOHATb-
HO CKOPOCTY KO/eGaHmIi.
V. 9. bubnmorp.: 9 Ha3B.

Repin S. V,, Litvin R. A. Simulation of controlling
oscillations process in the vibration construction
machines by using hydraulic shock absorbers. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2016, no. 5 (58), pp. 142-149.

E-mail: repinserge@mail.ru, romka.ltv@mail.ru

Keywords:  vibration  construction  machinery,
vibration, resonance, shock absorbers.

The paper deals with the problem of simulating
controlling oscillations processes in the vibration
construction machines by using hydraulic shock
absorbers. Most vibration construction machines operate
in super-resonance oscillation mode. In periods of
acceleration and deceleration of the vibration motion,
there occurs resonance, namely, a sharp increase in speed
and amplitude of the oscillations. Resonance oscillations
adversely affect the operation of the machines due to
increased dynamic loads reducing the resource and cause
increased noise harming the health of the operator. There
exist many technical solutions for damping resonant
oscillations in machines. According to the author's
opinion, one of the most successful and proven in practice
techniques is the use of hydro-pneumatic shock absorbers,
the coeflicient of resistance of which is proportional to the
velocity of oscillations.

YIK 625.45

Kamoxnenit H. A. O6 ncronb3oBaHuM CKOPOCTHOTO
PelbCOBOTO TPAHCHOPTAa B TPAHCHOPTHBIX CHUCTEMax
KPYNHeIX arnoMepanuii Mupa // BecTHUK rpaxkfiaH-
CKMX MHXeHepoB. 2016. Ne 5 (58). C. 150-162.

E-mail: nicholaskalyuzhny@gmail.com

Kntouesvie cnosa: armomeparyisi, IpUropoOfHO-TOPO-
CKIfe peNbCOBble IIePEeBO3KHM, CKOPOCTHON peIbCOBBIN
TPAHCIIOPT.

PaccmarpmBaloTcst cxeMbl ¥ IIPUHIMIIBI OpraHU3a-
UM TIACCAKUPCKUX IIePEBO30K CKOPOCTHBIM PeIbCo-
BBIM TPaHCIOPTOM B KPYIIHENIINX arloMepalyAX Mupa.
JaeTcss TpafoOCTpOUTENbHAS ¥ JIOTUCTUYECKAs OIeHKa
TPaHCHOPTHBIM CHCTEeMaM TaKUX aIloMepamuii, Kak
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Jloc-Anmxenecckas, Hpio-Mopkckas, Ynkarckas, JIou-
nmoHckad, Ilapikckas, bepnmuckas, Ileknuckas, Tokmii-
ckad. IIpuBopATCA CTaTMCTIYECKIe JaHHBIE MACCAXIPO-
IIOTOKOB, J/IMH CeT U T. [I. IO 3TUM armoMepauuam. Ha
OCHOBaHUU UCCIeOBaHMA IPE//IaraloTCs BHIBOJBI 110 BbI-
60py TPAHCIIOPTHOI CHCTEMBI [Is1 TOPOROB C Pas/NIHON
IUIAaHVPOBOYHON OpraHM3alueil 1 3arpy>KeHHOCTBIO CETH
IIPUTOPOJIHO-TOPOJICKOTO NMACCAKMPCKOTO TPAHCIIOPTA.
Vn. 13. Tabm.: 5. Bubmmorp.: 2 Ha3B.

Kalyuzhny N. A. About the use of high-speed rail
transport in transport systems of the world largest
agglomerations. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 150-162.

E-mail: nicholaskalyuzhny@gmail.com

Keywords: agglomeration, suburban and city rail trans-
portations, high-speed rail transit.

The paper considers the schemes and principles of
organizing passenger traffic by high-speed rail transport
in the largest agglomerations of the world. A town-
planning and logistic assessment is given to the transport
systems of such agglomerations as Los Angeles, New York,
Chicago, London, Paris, Berlin, Beijing, Tokyo. Statistical
data of passenger traffic, the length of networks, etc., in
regard of these agglomerations are provided. Basing on the
research results, the author proposes some conclusions on
the transport system selection for the cities with various
planning organization and the network of suburban and
city passenger transport workload.

YIK 629.113.004.5

Kopabenpunkos C. K. Touku omepexaronuiero
pocTa B IOATOTOBKE KagpoOB I HA3€MHOTO TPAaHC-
mopTa// BeCTHMK rpaxpaHCKMX uHXeHepos. 2016.
Ne 5(58). C. 163-168.

E-mail: s.kor@inbox.ru

Kntouesvte cnosa: IOATOTOBKA CIEIMAINCTOB Ha3eM-
HOTO TPaHCIOPTa, (efepanbHblil TOCYAPCTBEHHBIT 06-
pasoBaTeNbHbIIT CTAHIAPT.

PaccMaTprBarOTCs aKTyaibHble IIPO6IEMBI IIOATOTOB-
KU CIIeLMaJINCTOB JU/II Ha3eMHOTO TPAHCIIOPTa B CBSA3M C
M3MEHEeHUSAMM, IPOMCXOJANIIMMY B cepe TPON3BOACTBA,
AMATHOCTUKY M TEXHIIECKOTO OOCTY)KIBAHIISI MHTETI/IEK-
TyaJIbHBIX CYICTEM COBPEMEHHBIX TPAaHCIIOPTHBIX CPECTB.
Ha ocHOBaHUY KOHL[ENIIIUN «9€TBEPTOIl IPOMBIIIIEHHO
peBoMoINI» 0OOCHOBBIBACTCS HEOOXOAMMOCTD paspa-
OOTKU ¥ BHEIPEHWSI HOBBIX (hefiepaIbHBIX TOCYAAPCTBEH-
HBIX 00pa30BaTe/IbHBIX CTAHAPTOB BBICIIETO 1 CPEJHETO0
npodeccroHaTbHOTO 06pa3oBaHMsl IO TPyIIe CIIEIV-
anbHOCTel 23.00.00 «TexHMKa U TEXHONTOTUU HAa3eMHOTO
TPAHCIIOPTa», KOTOpPble OYAYT BKIIOYATbh HEOOXOHVMbIe
AVCHVIUIMHBL U3 Y>Ke CYIIeCTBYIOINX 06pa3oBaTeIbHbIX
CTAQH[JAPTOB U IIO3BOJIAT BECTM IIOATOTOBKY CHEIMasy-
CTOB Ha YpPOBHE COBPEMEHHBIX TPeOOBaHMIA.

Wn. 4. bubnuorp.: 5 Ha3B.

Korabelnikov S. K. Perspective fast growth points in
the land transport personnel training. Vestnik grazh-
danskikh inzhenerov — Bulletin of Civil Engineers, 2016,
no. 5 (58), pp. 163-168.

E-mail: s.kor@inbox.ru

Keywords: training of land transport specialists, federal
state educational standard.

The paper deals with urgent problems of training of
specialists for land transport in connection with changes
in production, diagnostics and maintenance of intelligent
systems of modern vehicles. Basing on the concept of
the "fourth industrial revolution" the author explains the
necessity of development and introduction of new federal
state educational standards of higher and secondary
professional education on specialty group 23.00.00
"Equipment and technologies of land transportation".
These new educational standards will include necessary
disciplines from the current educational standards and
allow organizing the training of specialists in accordance
with modern requirements.

VIIK 338.2

Hemupenko M. B., ®ummmmos A. C. Mopgenu peann-
3annumn I/IHBCCTI/[]_H/[OHHO-CTPOI/ITe}IbH])IX HPOCKTOB n ux
y4eT npu BbIGOpe CIoco00B OnpeeneHNs HOAPATINKA
B CHICTeMe FOCYIapCTBEeHHBIX 3aKYNOK // BecTHUK rpax-
IDAaHCKUX MHXeHepoB. 2016. Ne 5 (58). C. 169-180.

E-mail: 7650123@mail.ru

Kntouesvie cnosa: Mopenb, MHBECTUIMOHHO-CTPOU-
TE/IbHBII IIPOEKT, TOCYAAPCTBEHHDIE 3aKYIIKH.

YTouHeHa KaccuUKaIys MOfeTIel U CXeM peannsa-
onn I/IHBECTI/ILU/IOHHO-CTpOI/ITeHbHI)IX HpOCKTOB, HpI/IMe-
HsIeMbIX B COBPEMEHHOM CTPOUTeNbCTBE. [IpeficTaBneHpl
n 06OCHOBaHbI Hpe,[[}'IO)KeHI/IH I10 y'{eTy CHeI_U/I(l)I/IKI/I pas—
HBIX MOJEJIEN /I CXeM B CUCTEMe TOCYapCTBEHHBIX 3aKy-
IIOK CTPOMUTEIBHON ITPOSYKIIUIL.

Tabm.: 4. Bubnuorp.: 14 Ha3s.

Demidenko M. V., Filippov A. S. Models of
implementing investment and construction projects
and taking them into account at the contractor selection
process within the public procurement system. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2016, no. 5 (58), pp. 169-180.

E-mail: 7650123@mail.ru

Key words: model, investment and construction
project, public procurement.

The article updates the classification of models and
schemes of investment-construction projects used in
modern construction and presents and substantiates the
proposals for consideration of the specificities of different
models and schemes in the system of public procurement
of construction products.
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YIK 330.14

Kynarosckuit E. B. Metoagndyecknii MHCTPyMeH-
Tapuil OLEHKM PUCKOB IPOMBIIUIEHHBIX IpeNnpu-
ATuii // BeCTHMK rpaxaHCKMX uHXeHepoB. 2016.
Ne 5(58). C. 181-185.

E-mail: don1811@yandex.ru

Kntouesvie cnosa: pucK, METOZIbI OLICHKY PYCKOB, TIPO-
MBIIUICHHBII KOMIIIEKC, YIIPaB/IeHNe PUCKAMIL.

B xope nccnenosanma chopMupoBaHa COBOKYITHOCTD
CTIOKHBIX PUCKOB (YHKIMOHUPOBAHUA IIPOMBIIITICH-
HBIX OpraHM3allMil, B paMKaX KOTOPOJ BBIfIeJIeHbI IIPO-
CTbIe PUICKH, OIpefie/ieH UX BeC, YPOBHM 3HAUMMOCTH U
BEpOATHOCTY INPOsiBlIeHusi. PaspaboTaHHas MeTOAMKA
Ka4eCTBEHHOTO VI KOJIMYEeCTBEHHOIO aHa/IN3a PUCKOB I10-
3BOJIACT UAEHTUDUIMPOBATD IIPOCTDIE Y CTIOXKHbIE PUCKY
GYHKIMOHMPOBAHN POMBIIUIEHHBIX OpraHM3alNii,
a TaK)Xe BBIJIE/IATh Hauboslee CylleCTBEeHHbIE U3 HUIX.

Tabm.: 3. Bubnuorp.: 12 Ha3s.

Kulagovskiy E. V. Methodological tools for risk
assessment of industrial enterprises. Vestnik grazhdan-
skikh inzhenerov - Bulletin of Civil Engineers, 2016, no. 5
(58), pp. 181-185.

E-mail: don1811@yandex.ru

Key words: risk, methods of risk assessment, industrial
complex, risk management.

The study has generated a complex set of risks at
functioning of industrial organizations. Among these
risks, there are revealed simple risks, their role, significance
level, and probabilities of manifestation. The developed
method of qualitative and quantitative risk analysis allows
to identify simple and complex risks at functioning of the
industrial organizations, as well as to highlight the most
significant of them.

VIIK 338.4

Jlymankos A. C. Ouenka s¢ddekTMBHOCTH ¥C-
MOTb30BAHNMA TEXHOMOIMiIT MHQOPMALNOHHOTO MO-
JeMMPOBAHMS NP peannsanuy WMHBECTIINIOHHO-
CTPONMTENHHBIX NPOEKTOB // BeCTHNUK rpaXJaHCKUX VH-
»KeHepoB. 2016. Ne 5 (58). C. 186-194.

E-mail: es@spbgasu.ru

Kntouesvle cnosa: WMHBECTUIMOHHO-CTPONUTETBHBII
IIPOEeKT, MH(OPMALMOHHOE MOJeNIUpOBaHMe 3IaHUIL,
oleHKa 3¢ PeKTUBHOCTHM, MHOTOKPUTEPIATbHBII IIOJXO,.

OuennBaercss 3¢GGeKTUBHOCTh WMHBECTUIIVIOHHOTO
[IPOEKTa, PeATM30BaHHOTO C IIOMOIIbI0 BHEIPEHMS TEX-
HO/IOTMIT MH(POPMALMOHHOTO MOJAEIVMPOBAHUS. ABTOP
[IOKa3bIBaeT, YTO TaKas 3ajada He OyHeT OZHOKpUTEpU-
ampHOML. O6OCHOBBIBAETCS HEOOXOAMMOCTD paspaboTKM
9KOHOMMKO-MaTeMaTNIeCKOl MOZEMN CHIDKEHISI 3aTpaT
IpY peanynsaluyl MHBECTULMOHHO-CTPOUTENIbHBIX IIPO-
eKTOB Ha OCHOBE MHOTOKPUTEPUAJIbHOIO IIOAXOMA, MC-

XOpsILLelt U3 KpUTepueB 0becIiedeH st KadecTBa, Ge3omnac-
HOCTU ¥ CPOKOB CTPOUTENIBCTBA.
V. 7. Tabmn.: 1. Bubmuorp.: 5 Ha3B.

Lushnikov A. S. Evaluating the efficiency of
using the information modeling technology at the
implementation of investment and construction
projects. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2016, no. 5 (58), pp. 186-194.

E-mail: es@spbgasu.ru

Keywords: investment and construction project, build-
ing information modeling, efficiency evaluation, multi-
criteria approach.

The paper presents an efficiency assessment of the in-
vestment project implemented through the introduction
of information modeling technology. The author proves
that this task will not be a single-criterion one. It is sub-
stantiated that the economic-mathematical model of cost
reduction in case of the implementation of investment
and construction projects should be worked out on the
basis of multi-criteria approach based on the criteria of
quality provision, observing the safety factors and terms
of construction.

YK 539.4

Od¢un B. II, Ilposoropos M. A. IlpemmymectBa
¥ HEIOCTATKM HpPMBIeYeHNS] VHOCTPAHHBIX MHBECTO-
POB K IPOEKTaM TOCYJapCTBEHHO-YACTHOTO MapTHeP-
cTBa B Poccmiickoit ®@epgepanuu // BecTHUK rpaxjaH-
CKMX MHXXeHepoB. 2016. Ne 5 (58). C. 195-200.

E-mail: ofinv@mail.ru

Kmouesvie cn06a: TOCYRApCTBEHHO-YaCTHOE IAPTHEP-
crBo (I'II), MHOCTpaHHBIe MHBECTOPLI, 3(P(eKTHBHOCTD,
TpPaHCHOPTHaA UHPPACTPYKTypa.

Paccmotpensl mpobrembl obectiedeHnst 3G PeKTUBHO-
CTIL IPOEKTOB TPAHCIIOPTHOI NHMPACTPYKTYPBI, peannsye-
MbIX Ha 6ase MexXaHM3Ma TOCYAAPCTBEHHO-YaCTHOTO MapT-
HepCTBA C IPVBJIEYEHVEM MHOCTPAHHBIX YIaCTHUKOB. BbI-
sIBJICHBI IIPOTMBOPEYNS, XapaKTePHbIE /I TAKUX IPOEKTOB;
HPEIOKEHBI Ty TI UX IPEOTOEeHIIL.

Vin. 2. bubnmorp.: 8 Ha3B.

Ofin V. P, Provotorov I. A. Advantages and
disadvantages of involving foreign investors to
participation in projects of public-private partnership
in the Russian Federation. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2016, no. 5 (58),
pp. 195-200.

E-mail: ofinv@mail.ru

Keywords: public-private partnership (PPP), foreign
investors, efficiency, transport infrastructure.

The paper presents an analysis of problems of ensuring
efficiency of the projects of transport infrastructure realized
on the base of the PPP mechanism with involvement
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of foreign participants. Some contradictions characteristic of
such projects are revealed, the ways of overcoming them are
offered.

YIK 336.2

ITeryxoBa JK. I. Peanusanusa nmpMHIMIOB OTKPbI-
TOCTM ¥ MPO3PAYHOCTH IIPU POPMUPOBAHUU TOCY-
MApCTBEHHOI MOMUTHKU IOAJEP>KKN IPeIpuHIMa-
TenbCTBa // BecTHUK TpaKmaHCKMX MH>KeHepoB. 2016.
Ne 5 (58). C. 201-209.

E-mail: es@spbgasu.ru

Kniouesvte cr106a: IPUHINUIIBI, OTKPBITOCTD, IIPO3pat-
HOCTB, TOCYIAapCTBEHHasl TIO/INTIKA, IPEAIPUHIIMATEIb-
CTBO, IOATEPXKKA.

[TocTynupyercs, 4TO Ha CETORHAIIHUI JeHb B Poc-
CUU CO3JJaHBI NIPEIOCBUIKM /I YCHEIIHOTO PasBUTHA
U QYHKIMOHMPOBAHYS CUCTEMbl PEryINpPOBAHMA IIOf-
Hep>XKKY IIpefnpyHuMaTenbcTBa. CHelaH aKLEeHT Ha
peanmmsanuyl NPVMHIVIIOB OTKPBITOCTU U IIPO3PavHO-
CTM TOCYAAPCTBEHHOI IIOIUTUKY B 0003HaUYeHHON cde-
pe. IlpemnoxkeHbl HaNpaBlIeHUsI COBEPLUICHCTBOBAHIIA
HOPMAaTMBHO-TIPaBOBOIT 6asbl, Mep (DMHAHCOBON M WUH-
BEeCTUI[MOHHOI MOffIePXKKIU MAJIOTO I CpeHero 6msHeca,
IIPOTrpaMM IIOAJEP>KKM MaJIoro IpefIpUHIMATeIbCTBA
B efiepanbHBIX OKPYTaxX M pernoHax.

Tabm.: 2. Bubnuorp.: 15 HasB.

Petukhova Zh. G. The implementation of the
principles of openness and transparency at the
formation of the business state support policy. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2016, no. 5 (58), pp. 201-209.

E-mail: es@spbgasu.ru

Keywords: principles, openness, transparency, state
policy, business, support.

It is postulated that at present, there have been creat-
ed necessary preconditions for a successful development
and operation of the business state support system. The
author highlights the importance of implementing the
principles of openness and transparency in government
business support policy. Some directions of improvement
of the legal framework, measures of financial and invest-
ment support to small and medium-sized business, sup-
port programs for small business in the federal districts
and regions are proposed.

YK 338.45:625.7

@ponos B. 1., bansanait C. B. AnroputM MOHUTO-
PYHIa ¥ KOPPEKTHUPOBKY NOKa3aTesiell IpoeKTa CTPOou-
TeTbCTBA ABTOMOOIIIBHOI JOPOTY IPY MCTIOTH30BaAHII
TOCYJapCTBEHHO-YACTHOTO MNapTHepcTBa // BecTHMK
IpaXKIAHCKUX MH>KeHepoB. 2016. Ne 5 (58). C. 210-213.

E-mail: b_syldys@mail.ru

Kniouesvie c106a: MOHUTOPVHT [TOKa3aTeseil IPOEKTa,
aBTOMOOWM/IbHAS JOPOTa, TOCYAAPCTBEHHO-YaCTHOE IIap-
tHepcTBo (I'YIT).

Co3faH anropMT™M MOHUTOPMHIA ¥ KOPPEKTUPOB-
K/l TIOKa3aTe/leil IIPOEKTa CTPOUTENbCTBA PErMOHANb-
HOIl aBTOMOOWIBHOI [OPOTM TIPUM MCIIOMH30BAHUM
FOCYHApCTBEHHO-YaCTHOTO APTHEPCTBA, TO3BOISIONINIA
B IIpoljecce COOCTBEHHOI peannsalyi CBOEBPEMEHHO
IPUHATH PETyIMpYIOllee BO3AEICTBIE B CIydae 0OHAPY-
JKEHUSI OTK/IOHEHUS (PaKTUIECKMX MOKa3aTenell OT Iia-
HOBBIX.

Vin. 1. bBubmmorp.: 7 HasBs.

Frolov V. I, Balzanay S. V. Algorithm of monitoring
and adjusting the parameters of the project of the
highway construction at the use of public-private
partnerships. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2016, no. 5 (58), pp. 210-213.

E-mail: b_syldys@mail.ru

Keywords: monitoring indicators of the project,
highway, public-private partnership (PPP).

There has been created an algorithm of monitoring
and adjusting the parameters of the project of the
regional highway construction at the use of public-private
partnership, which in the process of its implementation
allows taking timely action in case of deviations of the
actual indicators from the planned ones.

YIK 517.977

Hap6yt JI. K., bykynosa O. B. IIpeo6pa3oBanue
CHCTEMBI TPAHCIEHIEHTHbIX YPaBHEHUII IMPU MCIOIb-
30BaHUU METOJIa IHEPreTUYeCKIX YpoBHeit // BecTHuk
IpaXJaHCKUX MHXXeHepoB. 2016. Ne 5 (58). C. 214-216.

E-mail: sergey_r@hotmail.com, bukunovaolga@yan-
dex.ru

Kniouesvie cnosa: mpeobpasoBaHme CUCTEMBI, TPaHC-
L[eH/IEHTHbIE YPABHEHIsI, METOJ] SHEPTe THYECKIX YPOBHEIL.

IIpy MCIONB30BAaHMY METOfA SHEPreTNIeCKIUX YPOB-
Hell COCTAaBIAI0TCA [BE CUCTEMBI TPAHCI[EH/ICHTHBIX yPaB-
HEHMIA: TIepBast CUCTeMa COlep)KUT 1(n—1) ypaBHeHMII ¢ n?
HEV3BECTHBIMI, BTOPAsl COTEPXKUT 1 yPABHEHMII C TeMU
Ke n* HeM3BEeCTHBIMIL. 3aTeM 3T [iBe CUCTeMbI 00beIHs-
I0TCSL B OIHY, COIEpIKAIIyI0 #1* YpaBHEHMI 11 1* HEM3BECT-
HbIxX. [TosydenHas cuctemMa MOXeT ObITh TpeobpasoBaHa K
6ortee IPOCTOMY BUAY C IIOC/IEAYIOMINM UCIIOTIb30BAHNEM
IUIsL HAXOXK/IEHVsl MOMEHTOB TIepPeK/II0UeH sl YIIPaB/IeH s,
OITMMAJIbHOTO ITI0 OBICTPONENICTBMIO U BPEMEHM OITH-
MaJIbHOTO OBICTPOEIICTBIL.
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Two systems of the transcendental equations are
formed with application of the method of energy levels: the
first system contains n(n-1) equations and »* unknown,
the second system contains n equations with the same
n* unknown. Then these two systems are united into one
system, with »n? equations and »? unknown. The received
system may be transformed to more simple form with the
following application for the foundation of the switching
moments of the time-optimal control and optimal control
time.
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Kniouesvle cnosa: KOMIIEKCHast 6€30M1aCHOCTD XKI3He-
IeATeNbHOCTH, XV3HEHHBII LMK/ CTPOUTETBHOTO 00D-
eKTa, MHPOPMALMOHHAS MOfifiepXKKa )KVM3HEHHOTO IIUK/Ia
CTPOMTENBHOTO 00'BEKTA, CTPOUTENIbHBIE O1IOMaTepHaIbl,
IVIpKa/IMaHHbIE TeHBI.

PaccmarpuBaeTcsa KOMIIIEKCHas 0e30IMacHOCTD XKM3-
HeJIeATeIbHOCTY OOBEKTOB MAaO3TaXKHOTO CTPOUTEIb-
CTBa B CBSA3Y C BHEPEHNUEM B XXM3HEHHbI LUK 00bek-
TOB CTPOMUTENbCTBA PE3YNIbTaTOB HAYYHO-TEXHMYIECKON
peBomoluy B obnactyu 6uotexHonormit. Ilpemmaraercs

pasjiefieHe CTPOUTENbHBIX OMOMATePHUaIOB Ha iBa K/Iac-
ca [0 IPVMHIMITY IIPUPOJBI OCHOBBI MaTepuaa. [Tomoxe-
HJS O MOBBILIEHVN KOM(BOPTHOCTY IPOKUBAHMS M KOM-
IUIEKCHOI 6€30I1aCHOCTH KM3HEEATEeIbHOCTI 00beKTOB
CTPOUTENILCTBA PACCMATPMBAIOTCA C HMOSULMM aHAIM3a
reHoMa 6MOOPraHM3MOB, COCTAB/ISIOLINX CTPOUTEIbHBII
Ouomarepuas, B IIepBYIO O4epefb VX LMpPKaANaHHbIX Te-
HOB, KOTOpble CHXPOHUBUPYIOT HOTpeO/eHre N PACXOf,
SHEPIUU C U3MEHEHVSIMI OKPYIKAIOLIell CPefibl.
Bubnuorp.: 13 Hass.
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The paper is devoted to the issue of complex life safety
of the low-rise building objects, the necessity of this subject
being caused by the results of scientific and technological
revolution in the field of biotechnology implementation
into the life cycle of building objects. The author proposes
dividing all the construction bio-materials into two classes
according to the nature of the basic material. Provisions
for enhancing the comfort of living and comprehensive
safety of construction objects are considered from the
position of the bio-organism genome analysis. These
bio-organisms make up the construction bio-material,
the significant aspect being their circadian genes that
synchronize the usage and consumption of energy with
the environment changes.



