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Kniouesvie  cnosa:  sHeproaddexkTuBHble  061LIe-
CTBEHHbIE 3[aHNs, KPUTEPUU OLCHKN, aPXUTEKTypPHO-
IUIAHVPOBOYHBIE pelleHnsi, GYHKIMOHA/IbHAS OPTaHU3a-
L{¥Is1, TPOCTPAHCTBEHHDIE CTPYKTYPBL

Paccmorpena npobiema bopmupoBanms
ApXUTEKTYPHO-IUIAHNPOBOYHBIX ~ PEIIeHWI  9HEpro-
9 (eKTUBHON apXUTEKTYpbl OOIIECTBEHHBIX 3IaHUIA
Vipaka ¢ y4eTOM CIOXMBIIMXCS KY/IbTYPHBIX TEHMIEH-
uuit. Ha 0cHOBaHMM KpUTEPUEB OL[EHKY apXUTEKTYPHO-
IPOCTPAHCTBEHHBIX CXeM paspaboTaHa MeTOAMKa
OIpefe/IeHys] ONTIMATbHOTO BAPMAHTA VICIIO/NIB30BAHMS
9HeproapPexkTUBHBIX 061IIeCTBEHHBIX IPOCTPaHCTB. Cu-
CTeMATU3VPOBAHBI 0O'BEMHO-IIPOCTPAHCTBEHHBIE CTPYK-
Typbl 3maHMit. JJaHbBI peKOMeHAaLuyu II0 IIPOEKTHOMY
MOJIe/IMPOBAHNIO [EPCIEKTUBHBIX MOJeeil sHeprochHe-
PeXeHVsI apXUTEKTYPHO-IIAHUPOBOYHBIX CTPYKTYP.

Vin. 2. Tabn. 3. Bubnuorp.: 16 Ha3B.

Al-Obaidi  Ibrahim Kawan Taha. Features of
architectural and planning solutions in energy efficient
architecture of public buildings in Iraq. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2017, no. 4 (63), pp. 5-13.

DOI10.23968/1999-5571-2017-14-4-5-13

Keywords: energy efficient public buildings, evaluation
criteria, architectural and planning solutions, functional
organization, spatial structures.

The article is devoted to the problem of forming
architectural and planning solutions for the energy
efficient architecture of public buildings in Iraq taking into
account the existing cultural trends. Basing on the criteria
for evaluating architectural and spatial schemes, the
author has worked out a methodology for determining the
optimal variant of using the energy efficient public spaces.
The volume-spatial structures of buildings have been
systematized and recommendations on project modeling
of perspective models of energy saving of architectural
and planning structures are given.

YK 725.824.4

Hasnos P. M., 3anmanzon A. M. KpecToBCcKui1 0CTpOB:
npo06neMblI IpaloCTPOUTENBHOTO pasBuTHsA // BecTHuk
IPaXJaHCKNX MHXXeHepoB. 2017. Ne 4 (63). C. 14-22.

DOI 10.23968/1999-5571-2017-14-4-14-22

Knrouesvie cnosa: rpagocTponTenscTso, KpecToBckuii
OCTPOB, CTOPUA 3aCTPONKIL.

JleTanpbHO M3/maraeTcs TpajOCTPOUTENbHAsA JICTO-
pua KpecToBCcKOro ocTpoBa — OJHOTO U3 paliOHOB
Cankr-Iletepbypra — HauMHas C IEPBOTO [jeCSATUIIE-
s XVIII B. Brtotk 5o 2000-x rr. OTMedaeTcst 0coObIin
IOPUANYECKNI CTaTyC TEPPUTOpUM, KOTOpas mo 1914 r.
ABNANACh YACTHBIM BrafieHMeM. [TokasaHo, 4ToO ee Hasnb-
HeJllIast 3aCTPOJIKa CBA3aHA C MEHAMIIIENCA MCTOPUKO-
HOMUTUYeCKoll curyamyerr. OnucaH paspabaTbIBaeMblil
B IIP€JJBOEHHbBIE TOAbI IPOEKT OPraHM3ALNM HA OCTPOBE
CIIOPTUBHO-PEKPeaIIOHHO 30HbI, KOTOPBI MOTHOCTHIO
He ObUI OCYILIECTBJIEH. YKa3bIBa€TCA, YTO BO BTOPOIL I10-
noByHe 1990-X IT. Ha OCTPOBe Beach 6ecCUCTEMHAS KU~
J1asi 3aCTPOIIKA, B pe3y/braTte KOTOPOIl OBUIN yTpadeHbl
MCTOPUYECKWIT apXUTEKTYPHBbII TaHAmadT U psj rpago-
CTPOUTENIbHBIX BO3SMOXKHOCTEIL.

Vn. 4. Bubnuorp.: 8 HasB.

Dayanov R. M., Zalmanzon A. M. Krestovsky Island:
urban development problems. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 14-22.
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Keywords: urban development, Krestovsky Island,
history of building development.

The article states in detail the history of Krestovsky
Island in Saint Petersburg from the beginning of the
XVIII century till the 2000-s. The authors point out a
special legal status of the area, which used to be a private
property up to 1914. It is shown that the territory's
later building development was influenced by various
political and historical circumstances. There is submitted
a description of the plan which had been developed in the
pre-war period and aimed at creating in the area a zone
for recreation and sport activities. However, this plan was
not entirely completed. It is pointed out that in the late
1990-s, a haphazard residential building development of
the area took place there, which led to distortion of the
historical urban landscape and impeded realization of
certain architectural ideas.

YIK 72.01

Kypbamos I0. V. YcrnoBus ¢bopMupoBaHusA IOJI-
HOLIEHHOI KOHQUIypauuu apxXurexkTypHoii dop-
MblI // BeCTHUK rpa)k/JaHCKMX MHXeHepoB. 2017. Ne 4 (63).
C.23-25.

DOI10.23968/1999-5571-2017-14-4-23-25
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Kniouesvie cnosa: dopmoobpasoBaHme Kak MHCTPY-
MEHT apXUTEKTOPA, OIpeRe/IOLNil nepapxuo Gpopmo-
obpasyromyx (akTopoB ¥ UX BO3LeNCTBME Ha (opMY;
KOMIIPOMJCCBI KaK yMeCTHO€ codeTaHne GpakTopoB TOY-
HBIX C (paKTOpaMI HETOYHBIMI — YYBCTBEHHBIMIL.

ITpouecc popMoobpasoBaHms aHAMTU3UPYETCA U IO-
Ka3bIBAETCS] KaK MHCTPYMEHT apXMUTEKTOpa II0 Mpeo6-
Pa30BaHMIO NIPOrPaMMbl Ha [POEKTHPOBAHNE B MOJENb
apxurekTypHoil ¢popmbl. Ocoboe BHUMaHNE YAEIAETCS
TBOPYECKOMY IIPOLIECCY APXUTEKTOPA, YIIPABILAIOLIErO
CJIOXXHBIM B3aVIMOJIEICTBIEM IIPOTUBOPEUNMBBIX (HAKTO-
POB: aBTOHOMHBIX (BHYTPEHHIX), BO3JEIICTBYIOLINX Ha
bopMy «USHYTpHM», ¥ BHEIIHMX, BO3HENCTBYIOIINX Ha
¢dopmy «u3BHe». CHHTE3 HMPOTUBOpPEYUBBIX (PaKTOPOB
paccMaTpMBAETCS KaK UX CTIOXKHOE B3aNMOJENCTBIE, HO-
CAIIMX XapaKTep MCKYCCTBA.

Vin. 3. Bubnmorp.: 2 HasB.

Kurbatov Yu. I. Conditions of forming a full-fledged
configuration of the architectural form. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 4 (63), pp. 23-25.

DOI 10.23968/1999-5571-2017-14-4-23-25

Keywords: morphogenesis as the architect's tool
defining hierarchy of form-building factors and their
impact on the form; compromises as an appropriate
combination of exact factors with inexact factors (sensual
factors).

The author analyzes the process of architecture
morphogenesis and shows it as the architect's tool for
transforming the design program into a model of an
architectural form. Special attention is paid to the creative
process of the architect operating complicated interaction
of contradictory factors, namely, autonomous (internal)
factors effecting the form «from within», and external
factors influencing the form «from the outside». Synthesis
of contradictory factors is a complex interaction, which
possesses the character of art.

YIK 725.643

Jlaspos JI. II., Kpacrononvckuii A. ., Monomko-
6a E. I Pexonctpykuusa ¢acagos Cankt-Ilerep6ypra:
BeK XIX n Bek XXI // BeCTHUK IpaKIaHCKUX MH>KeHe-
poB. 2017. Ne 4 (63). C. 26-36.

DOI 10.23968/1999-5571-2017-14-4-26-36

Kniouesvte cnosa: apxuTeKTypHblil 06pa3 CaHKT-
[Tetepbypra, moKambHast UAEHTUPUKALNA, PEKOHCTPYK-
uysa HeBckoro npocnexra.

CrenyamicTbl ¥ 00LeCTBEHHOCTb OTMEYAloT HeyHo-
BJIETBOPEHHOCTDb XYHOXKeCTBEHHO-00pasHBIMM XapaKTe-
PUCTHKAMM MaTyUCTpasieil ¥ XUIO 3aCTPONKU B HOBBIX
paifoHax U KPUTHIECKOe TeXHUYeCKoe coCcTossHue aca-
TOB 3[aHUI, BO3BENEHHBIX B IOC/IETHME [eCATUIET.
BpickaspiBaeTCcsl MOAJEpKKAa IIPeJIOKEHMUII O paclpo-

crpanenun mporpammel «®acager Caukr-IlerepOypra»
Ha IepudepuHble pailOHBI TOPOfia, IIOAYEPKUBAETCA
B)KHOCTb OOIIETOPOJICKOI KOOPAMHAIIMY JIOKaTbHBIX
Mepomnpusatnit. PopMymupyeTcs nepedeHb yCI0BUIL, 0be-
CIEeYMBIINX YCIIeX PeKOHCTpyKuuy HeBckoro mpocmek-
Ta B Havase XIX crometusa. OTMeyaercs, 4TO 3TOT OIBIT
IOJDKEH MOCTYXXNUTh HPYMePOM IIpeobpasoBaHMsA Iepy-
(dbepuitHBIX MaTUCTpajIell B HAIIY THIUL.

V. 7. Tabn. 1. bubmumorp.: 17 HasB.

Lavrov L. P, Krasnopolskiy A. E, Molotkova E. G.
Reconstruction of building facades in Saint Petersburg:
XIX - XXI century. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 4 (63), pp. 26-36.
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Keywords: architectural image of Saint Petersburg,
local identification, reconstruction of Nevsky Prospect.

The article makes the point that specialists as well as
the general public are dissatisfied with the artistic and
imaginative characteristics of highways and residential
development in the new districts of Saint Petersburg
and the critical technical condition of the facades of
buildings erected in recent decades. The authors express
their support for proposals to extend the «Facades of
Saint Petersburg» program to the peripheral districts of
the city, and emphasize the importance of the citywide
coordination of local measures. A list of the conditions that
ensured the success of Nevsky Prospect reconstruction in
the early XIX century is formulated. It is noted that this
experience should serve as an example of the peripheral
highways transformation in our days.

VIK 624.131.1

Hlennun Jly, /laspycesuu A. A. TpagunmoHHbIe ap-
XUTEKTypHble (POPMBI M TEXHONOTMM CTPOUTENHCTBA
COOpPY>KeHUIT Ha T€CcCcOBBIX MaccuBax // BecTHuk rpax-
JaHCKUX MHXeHepoB. 2017. Ne 4 (63). C. 37-49.

DOI10.23968/1999-5571-2017-14-4-37-49

Knrouesvie cnosa: nécc, meccoBble MaccuBbl, JIEccoBoe
wiato, Kutait, meuepsl, TpaguLMOHHO-apXUTEKTYpPHbIE
(hOpMBI, TeXHONIOTUA CTPOUTENIbCTBA, CTPYKTYPa, METOJ
CTPOUTENBCTBA.

[Temepa (KMUTACK. «IOFYH») — 9TO YHUKaIbHAA (Op-
Ma KWINIA Ha JIECCOBBIX MACCUBAX, UI€a/NbHO aJaIlTu-
poBaHHasA K mpupopHoit cpefie. Ilemepsl mmpoxo pac-
npocTtpaHeHnpl B mpoByHIMAX [lIsnben, lllanben, Hunes,
lanbcy B Kutae, 1 KOTOpBIX XapaKTepHO ILIMPOKOE
pacmpocTpaHeHue 1eccoBbIx opox. C pasButrem ob1e-
CTBa CTPOUTENbHbIE OTPAC/IN CTAaMN YAEIATh BHUMaHUe
IeniepaM, Tak Kak OHM MMEIOT IIpeuMYyIecTBa B 00a-
CTI 3HEepProcOepe>keHNns, OXpaHbl OKPY)KAIoLIel Cpensl,
HU3KOIT cebecTouMocTy 1 fpyrux obmactsx. He crenyer
3a0bIBaTh, 4TO O0/ee 40 MiH uenoBek B Kurae ceromgus
JKUBYT B Temepax. B cTarbe IpoaHamM3MpOBaHBI pac-
ITOJIOXKEeHMe VI MEeTO/bI CTPOUTE/IbCTBA IIellep Ha OCHOBE
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u3y4yeHns reorpadyeckort ¥ reonorndecKori Cpefp ec-
COBBIX MacCUBOB. IIpefcTaBeHbl ITAHUPOBKA, OCOOEH-
HOCTY MOAEIMPOBAHNS IIPOCTPAHCTBA, KOHCTPYKTVBHbIE
XapaKTePUCTUKM ¥ TEXHONOTUM CTPONUTEIbCTBA pas-
JMYHBIX (OPM IIeliep, HAXOMSIIUXCS B OIPefelleHHbIX
[IPUPORHBIX KIMMATUIECKUX VM KY/IBTYPHBIX YCIOBISX.
BbIsBIIEHO, 4TO TIeliepbl B IECCOBBIX MAacCUBAX COOTBET-
CTBYIOT TPeOOBAHMAM 5KOTOTMYECKOTO CTPONTEIbCTBA
coBpeMeHHOro objecTBa. IlocTynmupyercs, 4TO meleps
MMEIOT HeCOMHEHHYIO HCC/IEOBATEIbCKYIO LIEHHOCTD KaK
pecypcocbeperaromyte 00beKTbI, YIYUILIAOLIEe 3KOIO-
TMYeCKYI0 CPefy U YCIOBUS XKU3HM JIIOfeil Ha JIeCCOBBIX
MAacCCHBaX, @ TAKXKe KaK IIepCIeKTUBHbIE 0OBEKTHI CTPON-
Te/IbCTBA U IKCIUTyaTal[MM COOPYXKEHUI, CITy>Kalljyie pac-
HIVPEHMNIO IUIOLIA/IN TOPOIOB Ha JIECCOBBIX MacCUBaX.
Vin. 14. Ta6n. 2. Bubnuorp.: 17 Ha3B.

Shengping Lu, Lavrusevich A. A. Traditional
architectural forms and building techniques
of structures located on loessial massifs. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 4 (63), pp. 37-49.
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Keywords: loess, loessial massifs, loessial plateau,
China, caves, traditional architectural forms, construction
technology, structure, construction method.

The cave («yaodun» in Chinese) is a unique form of
dwelling located on loessial massifs that is ideally adapted
to the natural environment. Caves are widespread in such
Chinese provinces as Shaanxi, Shanxi, Ningxia, Gansu,
which are characterized with loessial rocks. With the
development of society, construction industries began to
pay attention to caves, as caves have advantages in the field
of energy saving, environmental protection, low cost, etc.
It is worth to remember that more than 40 million people
in China live in caves today. This article analyzes the
location and methods of cave construction on the basis
of studying the geographic and geological environment of
loess massifs. The authors present the planning, modeling
features of space, design characteristics and technologies
of building caves of various forms effected by certain
natural climatic and cultural conditions. It is found out
that caves in loessial areas meet the requirements of
ecological construction of modern society. In view of this,
it is claimed that caves located on loessial massifs have
unquestionable research value as resource-saving objects
that improve the ecological environment and living
conditions of people. They are also promising objects of
construction and operation of facilities for expanding
cities on loessial massifs.

YIK 72.036

Casanosa P. C. Oco0eHHOCTH IKCIIPeCCHOHN3MA B 3a-
pyOexnoit apxurexrype XX - Hayana XXI Beka // Bect-
HUK I'Pa>KIaHCKUX NHXeHepoB. 2017. Ne 4 (63). C. 50-54.

DOI10.23968/1999-5571-2017-14-4-50-54

Kniouesvie cn1068a: SKCIpecCHOHM3M, 9MOLVIOHAIbHAS
BBIPa3UTEIBHOCTD, 0OPa3HOCTb.

PaccMaTpyBaTCsA pasiauMYHble ACIeKThl Ipoljecca
PasBUTHSI CTUINCTUYECKOTO TEIEHIST «IKCIIPECCUOHI3M»
B HOBeIIIeNl apXUTEeKType. BHIXEISIOTCS XapaKTepHbIe
4epThl JAHHOTO SBJIEHNs Ha IPafjOCTPOUTEILHOM, IIa-
HIPOBOYHOM, MOP(oIorndeckoM ypoBHsx. OTMedarnTcs
crierjuduka MaTepyana U KOHCTPYKIUM, IePCOHNPUIN-
POBAHHOCTD U XapaKTepHas sl SIBJIEHVsI 0OPa3HOCTb.

Vn. 1. Bubnuorp.: 5 HasB.

Sazanova R. S. Features of expressionism in the
architecture of foreign countries in the XX - early XXI
century. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2017, no. 4 (63), pp. 50-54.

DOI10.23968/1999-5571-2017-14-4-50-54

Keywords: expressionism, emotional expressiveness,
imagery.

Thearticledealswith variousaspects of the development
of the stylistic trend known as «Expressionism» in the up-
to-date architecture. The author singles out characteristic
features of this phenomenon at the town planning,
planning, and morphology level. The specificity of the
materials and constructions, personification and imagery,
that are typical for this phenomenon, are pointed out.

YK 72.03(72.04)

Cemenyos C. B., Bosuak E. P KommosunmmoHHas
crpykrypa dacamos 3ganuit XVIII B. u ee oTpakeHue
B apXUTEKTYPHO-TPAJOCTPOUTENbHON cpeme CaHKT-
Ilerep6ypra // BecTHUK rpa>kTaHCKIX MH>KeHepoB. 2017,
Ne 4 (63). C. 55-60.

DOI 10.23968/1999-5571-2017-14-4-55-60

Kniouesvte cnosa: rpajocTponTenbHas cpefia, KOMIIO-
sunus dacanos, apxurekrypa Cankr-Ilerepbypra.

KommosuumoHnHass CTPyKTypa ¢acafoB 3oaHUI
Cankr-Ilerep6ypra XVIII B. xapakTepusyeTcs He3aBUCK-
MBIM OT CTM/IEBBIX PELIeHNIT e[UHCTBOM CTPOEHMs, 00Y-
cnoBuBIINM GopMUpOBaHIe 0611Ielt aHCaMO/IeBOIL CpefIbl
ropoza. Kommosuuns ¢dacagos manHoro mepmopa 6asu-
pyeTcsa Ha K/IacCMYeCKON 3aIlaHOEBPOIIENICKON TeOpUM
ApXUTEKTYPHBIX (POPM, OCHOBHbIE IIPMHIIUIIBI KOTOPOI
(pasbuska dacaga Ha GOHOBBIE I aKI[eHTHbIE ITOCKOCTIL,
CMCTeMa TOPU3OHTA/IbHBIX U BEPTUKAIbHBIX WICHEHMI,
MHOT03/IEMEHTHAs MepapXudecKasi CUCTeMa apXUTEKTyp-
HBIX (POPM ¢ pas3IMYHOI aKIIEHTHON 3HAYMMOCTBIO I JIp.)
BOCIPUMHYMAJINCh, OCBAMBA/IUCh U PasBUBAJINCh apXU-
rekropamu Cankr-Iletep6ypra Ha mporspxennu XVIII .

Vn. 1. bubnmorp.: 8 Ha3B.

Sementsov S. V., Voznyak E. R. Compositional structure
of the facades of buildings in the XVIII century and its
projection in the architectural and urban environment
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of Saint Petersburg. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 4 (63), pp. 55-60.
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Keywords: urban environment, the composition of the
facades, the architecture of Saint-Petersburg.

Compositional structure of the facades of buildings
in Saint Petersburg in the XVIII century features an
architectural uniformity regardless of the style solutions,
which has contributed to the formation of the whole
urban ensemble environment of Saint-Petersburg. The
compositional structure of the facades referring to this
period was based on the classical Western European
theory of architectural forms. The main principles of this
theory (such as arrangement of the background and accent
planes on the building facade, horizontal and vertical
articulation system, multiple-element hierarchic system of
the architectural form types possessing various degrees of
the accent significance, etc.) were perceived, assimilated,
and developed by the architects of Saint Petersburg during
the XVIII century.

VIK 624.014.2

Bacunvkun A. A. K mocTpoeHmnio aBToMaTu3MpOBaH-
HOIl CUCTeMBI ONpefelTeHUs ONTUMAIbHbIX HapaMe-
TPOB CTATbHBIX KOHCTPYKIMII // BecTHUK TpaskjaHCKUX
uH>XeHepoB. 2017. Ne 4 (63). C. 61-65.

DOI 10.23968/1999-5571-2017-14-4-61-65

Kniouesvte cn06a: aBTOMaTN3MPOBAHHOE IIPOEKTUPO-
BaHJe CTA/JIbHBIX KOHCTPYKIINI, OIITUMA/IbHOE PelleHle,
KPUTEPUIL OIITUMAIbHOCTI.

HeobxopumocTp moBbIeHNA 3PPEKTUBHOCTU HPO-
eKTHPOBAHMsA PACTET BMECTe C POCTOM CIPOCa Ha CTPOM-
Te/bHbIe 00beKThI. C yU4eTOM 3HAYUTETbHOTO KOIMYIeCTBA
IepeMeHHBIX (PaKTOPOB, BIMAIMINX Ha Ka4eCTBO IIpPO-
eKTa, 3ajJa4a MX OLEHKM ABJIAETCH C/IOXKHOI U HEeOJHO-
3HauHoll. Hammume 6onbumioro ob6bvema MHbOpManyn
He TapaHTMpPYeT TOTO, YTO MH)XeHep HpMMeT Hamboree
apdextuBHOe penrenre. [IpencTaBieHa paspaborka cu-
CTeMBbI HOAJEP)KKN MPUHATUS PELIeHNII Ha Ha4a/JIbHbIX
3Tallax IPOEKTVPOBAHNUA, KOTOpasA JO/DKHA IIPEACTABUTD
UHKeHepy HeoOXOoauMyIo MHGOPMALUIO IS IPUHATUA
IPOEKTHBIX PElIeHNII Ha OCHOBE aHa/IM3a albTePHATYB-
HbIX BAPMAHTOB.

Vin. 1. Bubnmorp.: 15 HasB.

Vasil 'kin A. A. About creating an automated system
for determining optimal parameters of steel structures.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 61-65.

DOI 10.23968/1999-5571-2017-14-4-61-65

Keywords: automated design of steel structures,
optimal solution, criterion of optimality.

The need to improve the efficiency of design is
increasing with the growth of demand for construction
projects. Given the significant number of variables that
affect the quality of the project, the task of assessing them
is complex and multiple valued. Availability of a large
amount of information can by no means guarantee that
the engineer will come to the most effective solution. The
article presents the development of a solution support
system envisaged for using at the initial design stages,
which should provide the engineer with the necessary
information to make justified design solutions based on
the analysis of alternative options.

VIIK 624.012.25

Boponyosa H. C. DKcneprMeHTaIbHbIe MCCIEN0Ba-
HUA KOCOM3TmGaeMbIx (puOpoOKene300eTOHHBIX IlIe-
MeHTOB // BecTHUK rpa’kgaHCKMX MH>KeHepoB. 2017.
Ne 4 (63). C. 66-71.

DOI 10.23968/1999-5571-2017-14-4-66-71

Kniouesvie cnosa: pubpokene3obeTo, cranpHas ¢u-
6pa, Kocoit n3rub, SKCIiepuMeHTaIbHbIE MICCIeOBAHMA.

AKTya/IbHOCTD NIPOBEJEHsI 9KCIIEPYMEHTATbHBIX MC-
CIefOBAHNIT KOCOM3TOaeMbIX (PuOpoxKene306eTOHHBIX
97IEMEHTOB 00YyC/IOB/IEHA IIMPOKUM PACIPOCTPAHEHNEM
CTIOKHOREPOPMIPYEMBIX 3/IEMEHTOB, a TAKXKe OTCYT-
CTBUEM B HAay4HOII IMTEpaType pelleHVs TOCTaBIeHHO
3ajia4n. B mpolecce sKcIepUMeHTaIbHBIX UCCTIEHOBAHNUIT
B YCIIOBMAX KOCOTO M3ruba ObUIM MCIBITaHBI (Pubpo-
JKe/e300eTOHHbIe GaKy, [UCIEPCHO apMUpPOBAHHbIE
cranbHO ¢ubpoit mapku PCB-A-0,30/30, ¢ perymap-
HOJI apMaTypoil 13 MATKOJ CTalu U BBICOKOIPOYHBIMMU
apMaTypHBIMU CTepXKHAMMU 6e3 IIpefBapUTEebHOTO Ha-
npsbkeHus. [IpuBefieHbl pe3ynIbTaThl UCCIEOBAHMSA, CO-
[IOCTaB/IEHHbIE C TAHHBIMJ TEOPETUYECKOTO pacdyera, a
TaK)Ke CpaBHEHIE ¢ KOHTPO/IbHBIMU JKele300e TOHHBIMU
obpasnamn.

Vn. 3. Ta6n. 2. bubmuorp.: 13 HasB.

Vorontsova N. S. Experimental investigations of
fiber reinforced concrete members subjected to biaxial
bending. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2017, no. 4 (63), pp. 66-71.

DOI 10.23968/1999-5571-2017-14-4-66-71

Keywords: fiber reinforced concrete, steel fiber, biaxial
bending, experimental investigations.

The wurgency of carrying out experimental
investigations of fiber reinforced concrete members under
biaxial bending is attributable to the extensive use of
complex-deformed members, as well as the lack of solution
of the task in the scientific literature. In the course of
experimental investigations under biaxial bending, there
were tested fiber reinforced concrete beams which had
been reinforced with FSV-A-0,30/30 grade steel fiber, with
regular reinforcement made of low-carbon steel and high-
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strength reinforcing bars without pre-stressing. The article
presents the investigation results compared with the data
of the theoretical calculation, as well as a comparison
analysis of these results with data on the test reinforced
concrete samples.

YIK 666.97.620.1

Hope B. A., Kpacnosckuii P. O., Kanycmun []. E., Cyn-
muieosa II. C. OrHeCTOMKOCTh BBICOKONPOYHOIO CTa-
nepubpoberona (aHamurmyeckuit 063op) // BectHuk
TpaXAAHCKUX MHKeHepoB. 2017. Ne 4 (63). C. 72-80.

DOI 10.23968/1999-5571-2017-14-4-72-80

Kniouesvie cnosa: eMeHTHO-TIeCYaHas MaTPULIA, CTa-
nepubpob6eTOH, BO3MEIICTBIE BBICOKVX TeMIIEPATyp.

PaccMmarpuBaroTcs NpMBelEHHbIE B IUTEpaType pe-
3y/IbTATBl MCCIIE[OBAHMIL, KACAIOM[UXCS BO3JECTBUA
TeMIIepaTypbl IPK HOXKape Ha N3MEHEeHUe TIPOYHOCTHBIX
XapaKTEPUCTUK CTanepruOpoOeTOHOB B AMAIA30HAX 13-
MeHeHMA Temreparypbl oT 200 go 400 °C u ot 400 o
1200 °C. ITokasaHO CyIleCTBEHHOE pasnnyne B U3MeHe-
HMIU XapaKTePUCTHUK CTanepnOpobeToHa B STUX Auama-
30HaX, 00YC/IOB/IEHHOE PA3/IMYHOI CTEIEeHbIO lern/paTa-
LM L[eMEHTHOTO KaMHsI I 3aIIO/IHUTE/IeN, a TaKXKe TeM-
[IepaTypPHOI KOPpo3un GpuopsL.

Vin. 3. Ta6n. 2. bubnuorp.: 29 Ha3B.

Dorf V. A., Krasnovskiy R. O., Kapustin D. E.,
Sultygova P S. Fire endurance rating of high-
performance steel fiber reinforced concrete (analytical
review). Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2017, no. 4 (63), pp. 72-80 .

DOI 10.23968/1999-5571-2017-14-4-72-80

Keywords: cement-sand matrix, steel fiber reinforced
concrete (SFRC), impact of high temperatures.

The article analyzes the results of investigations
provided in the literature and related to the impact of
temperature in fire condition on steel fiber reinforced
concrete (SFRC) strength within the 200 to 400 °C and 400
to 1200 °C temperature ranges. A significant difference
in changing of SFRC properties within the said ranges
substantiated by different degree of dehydration of paste
matrix and aggregates and of fiber temperature corrosion
is demonstrated.

YK 624.04:694

Kosanv I1. C. DKcrepuMeHTalbHOE MCCIETOBaHIe
Pa6oThI NpegBAPUTEIbHO HANPKEHHOI JepeBoIlIn-
TBI Ha M3rM6 // BeCTHMK rpa>kJaHCKMX UH>XeHepoB. 2017.
Ne 4 (63). C. 81-86.

DOI 10.23968/1999-5571-2017-14-4-81-86

Kntouesvle cnosa: mpenBapuTeNbHO HANIpsDKEHHAS Je-
PEBOIUINTA, MHOTO(AKTOPHBII 9KCIIEPUMEHT, U3THUO, CO-
CpefoTOYeHHas HarpysKa.

PaccmaTprBarTCcs OCHOBHBIE IIOCTOSAHHBIE U IIE€pe-
MeHHble daxTophl, Bauaone Ha HIIC npensapurenbHo
HanpspkeHHot gepesorutbl (ITHIT) nmpu pabore Ha n3-
ru6. BbINoMHEHO ITaHMPOBaHNEe MHOTO(AKTOPHOTO 9KC-
nepumeHTa. ONMCAHO IKCIIEPUMEHTAIbHOE OIIpefieNIeHNe
B3aMMOCBSA3M MEXy KPYTALIMM MOMEHTOM 3aTKKM U
PpacTATMBAOIINM YCUMEM B BUHTOBOM cTepKHe. [IpuBe-
JIeHBl Pe3yIbTaThl MHOTO(AKTOPHOTO SKCIIEPMMEHTA TI0
ompepenennto mporun6os ITH]] ot meiicTBMst cocperoTo-
YEHHOJ CWUJIBL, IPUIOKEHHOM B IieHTpe InThL. Ilomyde-
Ha MaTeMaTu4ecKas MOJe/Ib IIPOoIlecca B BUJIe YPaBHEHNUA
perpeccun. JlokasaHa afleKBaTHOCTb IONTYYEHHON MO-
menu. JIaHbl IPeANOChIIKY /I CO3JAHNUA YIPABIAEMbIX
KoHCTpyk1uii ¢ perynupyembiM HIIC Ha ocroBe ITH/I.

Vin. 1. Tabn. 6. Bubmumorp.: 7 HasB.

Koval* P S. Experimental investigation of
performance of the stress-laminated timber deck
subjected to bending. Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 81-86.

DOI 10.23968/1999-5571-2017-14-4-81-86

Keywords: stress-laminated timber deck, complex
experiment, bending, concentrated force.

The article considers the main constant and
variable factors affecting the performance of the stress-
strain state of a stress-laminated timber deck (SLTD)
subjected to bending. There has been done a complex
experiment planning. An experimental determination
of the relationship between the torque and tensile effort
in a screw rod is described. The results of the complex
experiment for determining the deflections of the SLTD
caused by the concentrated force applied in the center of
the plate are presented. The mathematical model of the
process is obtained in the form of a regression equation
and the adequacy of the obtained model is proved. The
prerequisites for creation of controlled structures with
a regulated stress-strain state based on the SLTD are
submitted.

YIK 621.039.536.2:693.55

Moposos B. 1., Onéyn 3. K., ®an Ban Pyx. OcobeH-
HOCTH HAaNpsDKeHHO-Ae(OPMUPOBAHHOTO COCTOSHISA
TOPIIOBBIX J7I€MEHTOB B BU/€ TOICTBIX KOHIYECKMX
IVTUT KOPITYCOB BBICOKOTO AaBleHmsA // BeCTHUK rpax-
[AHCKUX MHXeHepoB. 2017. Ne 4 (63). C. 87-92.

DOI 10.23968/1999-5571-2017-14-4-87-92

Kniouesvie cn0o8a: KOpIyc BBICOKOTO [aBJI€HNsI, TOP-
LIOBBIl 37IeMeHT, IIpOOKa, ZHMIIE, CTEHKa, pafuaabHble
HAIIPsDKEHMs, TaHT€HI[MAJIbHble HAINPSDKEHNVs, BEPTH-
Ka/IbHbIe HAIPsDKEHNUs, BHYTPEeHHee laBJeHMe, IIMOHKa,
KOHTAKTHBII C/I0J, TPEHNeE.

ITpoBefieHO YMCIIEHHOE JICC/Iei0BaHe HAIPIKeHHO-
feOPMIPOBAHHOTO COCTOSHMA CUIOBOI 4acTM KOPITy-
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COB BbICOKOI'O JAaBJIEHMA IIPY PASINIHDBIX COIPKEHUAX
CTEHOK M OHMII ITIO[ )Ie];[cTBI/[eM BHEIIHEN Harpy31<1/[ B
BUJle BHYTpEHHErO HaBieHus. TopioBas 4acTb KopIyca
BBICOKOTO IABTIEHUS COCTOUT 13 GETOHHOI TPOOKY 1 CH-
JIOBOIT CTEHKM U3 TSKEIOTO apMOL[EMEHTA.

Vin. 8. Tabn. 6. Bubmuorp.: 10 Ha3B.

Morozov V. L, Opbul Eh. K., Phan Van Phuc. Features
of the stress-strain state of the abutting members
in the form of thick conical plates of high pressure
shells. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2017, no. 4 (63), pp. 87-92.

DOI 10.23968/1999-5571-2017-14-4-87-92

Keywords: high pressure shell, abutting member, plug,
bottom, wall, radial stresses, tangential stresses, vertical
stresses, internal pressure, connector, contact layer,
friction.

The article presents the results of a numerical
investigation of the stress-strain state of the mechanical
parts of high pressure shells with various interfaces of
walls and bottoms under the influence of external stress in
the form of internal pressure. The abutting part of the high
pressure shell consists of a concrete plug and a support
strut of heavy ferrocement.

VK 624.012.45

Cemenos JI. A. O6macTh 3HAYEHMIT TOKATbHBIX JIe-
dopmamiit apmaTypsr n3rn6aemMpIx >KeTe306eTOHHBIX
3/IEMEHTOB B CeYeHIAX ¢ TpemuHamu // BecTHUK rpax-
IaHCKUX MHXeHepoB. 2017. Ne 4 (63). C. 93-98.

DOI 10.23968/1999-5571-2017-14-4-93-98

Kniouesvie cnosa: pacdet, >Xene30OeTOHHBbIE KOH-
CTPYKLIUM, TUITOTE3a IIOCKMX CeUeHMIt, fedOpMariioH-
Hasi MOJIe/Tb.

[nmoresa MIOCKMX CeyeHMiT B paMKax jedopmarin-
OHHOII Mofienu cHOpMYIMPOBaHa I CPELHNUX Ha IIare
TpeluH IpoRonbHbIX fedopmannii. JlokanbHas gedop-
MaIysl apMaTypbl B CEYEHMAX C TPEIIMHOI MOXET 3Ha-
YUTETBHO OT/IMYATHCS OT «CpefHel». [Tonydyena obmacTs
3HAYEHUI! JIOKaJIbHBIX fedopMaluil apMaTypbl P ajib-
TepPHATUBHOI TUIIOTEe3e, COINTACHO KOTOPOIl JMHeHOe
pacmpeneneHne MPUHUMAETCS B CKaToM OeToHe, a Jie-
dbopmanus apMaTypsl SABJISETCS HE3aBUCHMO HEU3BECT-
HOV. B pamkax mccnemoBaHusi mM3rnbaeMbIX 37IEMEHTOB
OTKJIOHEHMe JIOKaTIbHON HedopMaluyl apMaTyphbl B Tpe-
HIMHE OT CBOETO CPEe/IHETO Ha Illare TPelyH 3HaYeH!s Ha-
XOIOUTCSA B AnamasoHe oT —16,6 % mo +5,1 %. Jlna ogmHOY-
HO apMMPOBaHHBIX cedeHmit mpu = 1,0...2,0 % pmamna-
30H OTKJIOHEHUSA COMOCTABMM C IIpefiellaMy MHXEHEPHO
IIOTPEIIHOCTY U cocTaBfAeT oT —5,0 % mo +2,5 %.

Vin. 2. Tabn. 3. Bubnuorp.: 20 Ha3B.

Semenov D. A. Range of rebar local strain values
in cracked sections of flexural reinforced concrete

members. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2017, no. 4 (63), pp. 93-98.

DOI 10.23968/1999-5571-2017-14-4-93-98

Keywords: calculation, reinforced concrete structures,
plane sections hypothesis, deformation model.

Plane sections hypothesis is formulated for average
strain values on crack spacing within the deformation
model theory. Local rebar strain in cracked sections can
considerably differ from an “average” one. Range of values
of rebar local strains is achieved under an alternative
hypothesis. According to the hypothesis, linear strain
distribution is assumed for compressed concrete, but
rebar strain is an independent unknown. Within research
of flexural members, the deviation of local rebar strain
in crack from its average value on a crack spacing is in a
range from -16.6% to +5.1%. Deviation range for singly
reinforced cross-sections at pt = 1.0...2.0% is comparable
with the limits of engineering error and it is from -5.0%
to +2.5%.

YIK 624.012.4:539.377

Cynmuieosa II. C. TeopeTmdecKkme M 3KCIepHMeH-
TanbHbIE [AaHHbBIE IPOTHOSMPOBAHUA [ IMTETbHONM
NPOYHOCTU TBEPABIX Tel METOJAMM MEXaHMKH pas-
pymenusa // BeCTHUK TpaXHFaHCKMX MHXXeHepoB. 2017.
Ne 4 (63). C. 99-105.

DOI 10.23968/1999-5571-2017-14-4-99-105

Kniouesvie cnosa: mpo4HOCTD, fedopMalis, TeMIepa-
TypHOE BO3JIeJICTBMe, TpellMHa, M03y4ecTb, paspylile-
HIe, Mepa BeCTPYKIVN.

PaccmarpmBatoTcs pe3y/nbTaTbl TEOPETUYECKUX U 9KC-
IepMMEeHTa/IbHBIX MICC/IeNOBaHNI IIPOljecca pas3pylIeHns
TBepporo Tena (6eToHa) MeTOZAMM MeXaHUKMU paspylle-
HudA. [lpencraBieHbl pe3yIbTaThl 3KCIIEPUMEHTATbHBIX
UCCTIelOBAHNIT XapaKTepa PasBUTUA TPEIIMH B 06pas-
I[aX TsDKEIOTo 6eTOHa, KOTOpbIe TIOABEPralicCh KPATKOB-
peMeHHOMY TeMIlepaTypHOMY BosfeiicTeuio fo 300 °C
(573 K) n 400 °C (673 K) 1 OCTBIBAaHUIO VWIN K€ BOBCE
He HarpeBanuch (20 °C). YcTaHOB/IEHO, YTO JUINTENbHAS
IPOYHOCTb 6eTOHA IOC/Te KPaTKOBPEMEHHOIo Harpesa
mo 300 °C cHmxaeTca BecbMa Majo, a TeMIlepaTypHOe
BospeticTye 1o 400 °C IpuBOAUT K PE3KOMY CHIDKEHIIO
JUINTEIbHON IPOYHOCTY 6eTOHa.

Vn. 6. Bubnmorp.: 15 HasB.

Sultygova P. S. Theoretical and experimental data for
forecasting the long-term strength of solid bodies by
the fracture mechanics methods. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 99-105.

DOI 10.23968/1999-5571-2017-14-4-99-105

Keywords: strength, deformation, temperature effect,
crack, creep, destruction, measure of destruction.
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The paper considers the results of theoretical and
experimental studies of the process of solid body (concrete)
destruction by the fracture mechanics methods. The
results of experimental studies of the crack propagation
nature in heavy concrete samples which were exposed to
short-term temperature effects up to 300 °C (573 °K) and
400 °C(673 °K) and cooling or not heated at all (20 °C)
are presented. It has been established that the long-term
strength of concrete after short-term heating up to 300 °C
decreases very little, whereas the temperature effect up to
400 °C leads to a sharp decrease in the long-term strength
of concrete.

YIK 721.011:624.07

Temnos B. I. ®opmoobGpa3oBaHMe M CTPYKTYpO-
o6pas3oBaHNe NP NPOEKTUPOBAHMM ONTHUMATbHbIX
KOHCTPYKTHBHBIX CUCTEM CTPONMTENBHBIX OGBEKTOB
cpenctBamu CAIIP // BecTHUK TpakTaHCKMX MHXKeHe-
poB. 2017. Ne 4 (63). C. 106-112.

DOI 10.23968/1999-5571-2017-14-4-106-112

Kniouesvie cno6a: aBTOMAaTM3VMPOBAHHBIM CUHTE3,
QITOPUTMUYECKAsl MOJeNb 3aiady, MaTeMaTidecKie
METOfBl ONTVMU3ALNI, HAJAEKHOCTb, HAIPSDKEHHO-
IeOpMMPOBAHHOE COCTOsIHNME, HECYIasi CIOCOOHOCTD
KOHCTPYKLMM (IIPOYHOCTB, XECTKOCTD V1 YCTONYNBOCTB),
OMOHNMYeCKNe HPMHIMIILI, CHCTeMa aBTOMATU3MPOBAH-
HOT'O [IPOEKTUPOBAHMS.

ITpoexTnpoBaHIMe COBPEMEHHBIX OOBEKTOB CTPOMU-
TE/IbCTBA HEPA3PBIBHO CBSI3AHO C CUHTE30M OIITMMAasib-
HBIX I[I0 Macce BapMaHTOB HECYIUX KOHCTPYKTUBHBIX
cucrem. Ilomydenne 9¢peKTUBHBIX (ONTUMAIbHBIX) pe-
IIEHUIT IPY CUHTe3€ KOHCTPYKTUBHBIX CUCTEM CTAJIO BO3-
MO>KHBIM I TOCTVDKVMBIM KaK IT0 CPOKaM, TaK ¥ [0 CTOM-
MOCT) IV aBTOMATU3MPOBAHHOM IIPOEKTMPOBAHMU C
JICTIO/Ib30BAHVEM CPEJICTB apXUTEKTYPHO-CTPOUTENBHON
6uonuku. [TpeamaraoTcst aIrOPUTMIUIECKIE MOKEIU aB-
TOMATU3MPOBAHHOTO CHHTE3a KOHCTPYKTVMBHBIX CHCTEM
o Macce. IIpefcTaBieHbl pelIeHNs KOHCTPYKTUBHBIX
CuCTeM, TO/TyYeHHbIe Ha OCHOBE Pe3y/IbTaTOB TeopeTnye-
CKUX VICCIIEOBAHMIL B ITPOLECCe TPOEKTUPOBAHS B Cpe-
me CAIIP.

Vin. 4. Tabn. 3. bubnuorp.: 5 Ha3B.

Temnov V. G. Morphogenesis and structure
formation at design of optimal structural systems of
building objects by CAD tools. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 106-112.

DOI10.23968/1999-5571-2017-14-4-106-112

Keywords: automated synthesis, algorithmic model
of the problem, mathematical methods of optimization,
reliability, stress-strain state, construction bearing
capacity (strength, rigidity and stability), bionic principles,
computer-aided design.

The design of modern construction objects is
inseparably associated to the synthesis of mass-optimized
variants of load-bearing structural systems. Obtaining
efficient (optimal) solutions at the synthesis of structural
systems has become possible and achievable both by the
timing and the cost due to the computer aided design with
the use of architectural bionics means. The article proposes
using algorithmic models for automated synthesis of mass-
optimized structural systems. The author presents some
solutions of structural systems obtained on the basis of the
results of theoretical research in the process of designing
in the CAD environment.

YIK 666.972.16:66.018.8

®edocos C. B., Pymsnyesa B. E., Konosanosa B. C.,
Kapasaes V1. B. JKupkoctHas Kopposus 6eTOHOB B cpe-
fie ¢ pa3IIMYHOI CTeNeHbI0 arpeccMBHOCTY // BecTHMK
TpaK/IaHCKUX MH>KeHepoB. 2017. Ne 4 (63). C. 113-118.

DOI10.23968/1999-5571-2017-14-4-113-118

Kniouesvte cnosa: maccornepeHoc, MaccooTiada, Kop-
posust 6eToHa, arpecCuBHas cpefia.

Vsyyena KoppO3nMOHHas CTOMIKOCTD LIEMEHTHOTO KaM-
HA ¢ ruapodobusnpyomyMy gob6aBKaMiI B pacTBOpax
XJIOpMJa MarHNUA pas/INdHON KoHHmeHTpanuu. [Ipusene-
HBI pe3y/IbTaThl MICCTIEOBAaHNIT BO3/ENICTBUSA PacTBOPOB
XJIOpyjja MarHNA Pa3MIHON CTelIeH) arpecCHBHOCTY Ha
IIPOYHOCTHBIE XapPAaKTePUCTUKY U CTPYKTYPHO-(HA30BbII
COCTaB IIeMEHTHOTO KaMH: Ha OCHOBE ITOPT/IaH/IIeMeHTa,
IIOKa3bIBAIOLIE TECHYIO CBA3b MEXIY CTPYKTYPOI U Me-
XaHUKOI pa3pyIleHNs 1leMeHTHOTO KaMHS.

WM. 3. Ta6m. 2. bubmorp.: 21 HasB.

Fedosov S. V., Rumyantseva V. E., Konovalova V. S.,
Karavaev 1. V. Liquid corrosion of concrete in the
environment with various degree of aggressiveness.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 113-118.

DOI 10.23968/1999-5571-2017-14-4-113-118

Keywords: mass transfer, mass exchange, concrete
corrosion, aggressive environment.

The paper presents the results of the study of
cement stone corrosion resistance with water-repellent
additives in solutions of magnesium chloride of various
concentrations. The authors have researched the impact
of magnesium chloride solutions of various degrees
of aggressiveness on the strength characteristics and
structural-phase composition of cement stone based on
Portland cement showing a close connection between the
structure and fracture mechanics of cement stone.

YIK 624.041.2

Besbopooos P. C., Pymman FO. /1. VicciepoBanue am-
HAMUKI IPOTMBOTAPAaHHOI Ieny // BeCTHMK rpakiaH-
CKuX MHXeHepoB. 2017. Ne 4 (63). C. 119-123.
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DOI10.23968/1999-5571-2017-14-4-119-123

Kntouesvie cnosa: MpOTMBOTapaHHAsA LElb, AaHTUTEP-
popucTHYecKas 3alNUTa, YApHOEe BO3JENCTBIE.

PaccmaTpuBaeTcs IOgXox K IIOCTPOEHUIO MaTeMaTH-
YEeCKOJI MOZENV INPOTUBOTAPaHHOI L€IV, BBIIIOTHAETCS
pacdeT ee Kojie6aHMUII IIpU BO3TEVICTBUM YAAPHBIX HAarpy-
30K. [lomydyeHHoOe pelleHne MO3BOMAET MCCIENOBATh OT-
K/IMK LIeTIM IIPU €€ IepeMEHHbIX XapaKTepUCTUKAX.

Vn. 9. bBubnumorp.: 14 Hass.

Bezborodov R. S., Rutman Yu. L. Investigation of
the anti-ram chain dynamics. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 119-123.

DOI10.23968/1999-5571-2017-14-4-119-123

Keywords: anti-ram chain, antiterrorist protection,
impact load.

In this paper, the approach to creating a mathematical
model of the anti-ram chain is considered, and the
calculation of its oscillations under impact loads is
performed. The obtained solution makes it possible to
investigate the response of the chain with its variable
characteristics.

YK 539.3+539.4+539.5

Iypvesa 0. A. JKene306eTOHHBIII CTep)KeHb, LIeH-
TPaIbHO CXKATBIN AIATEIbHO JeliCTBYIOLIEl MOCTOSH-
HOI HarpysKoii, B YCIOBUAX HeTMHEHO MON3y4ecTn
6eToHa // BecTHUMK TIpakTaHCKMX WHXeHepoB. 2017.
Ne 4 (63). C. 124-129.

DOI 10.23968/1999-5571-2017-14-4-124-129

Kntouesvie cnosa: HenyHelHas IIONI3y4eCTb, L€H-
Tpa/lbHOE CKATIeE, KeNe300eTOHHBIN CTePKeHb.

PaccmarpuBaerca pelieHme 3ajjauy O IIEHTPaTbHOM
CKATNU Kee300eTOHHOTO XKECTKOTO CTepP>KHS C MOMO-
I[bI0 TEOPUU HEMMHEITHOII ION3y4YecTy 6eTOHa, MpeMIo-
JKEHHOI aBTOpOM paHee. [IpuBenen aHamms mMoay4eHHbIX
Ppe3yIbTaToB.

Vin. 2. Tabn. 2. bubnuorp.: 19 HasB.

Guryeva Yu. A. Compression of reinforced concrete
bar subjected to constant load in condition of nonlinear
concrete creep. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 4 (63), pp. 124-129.

DOI 10.23968/1999-5571-2017-14-4-124-129

Keywords: nonlinear creep, central compression,
reinforced concrete bar.

The paper presents the solution of the problem of stiff
homogeneous reinforced concrete bar compression by
means of the nonlinear concrete creep theory proposed by
the author previously. The analysis of the obtained results
is submitted.

YIK 539.3

Kaean-Posenuyeeiiz /1. M. PasBuTne NpuKkiagHoro Me-
TOfla pacyeTa CKaTO-M3OTHYTBIX CTepyKHeli // BecTHUK
TPXFAHCKUX MH>KeHepoB. 2017. Ne 4 (63). C. 130-134.

DOI10.23968/1999-5571-2017-14-4-130-134

Kniouesvie cnosa: MpomoNbHO-NONEPEYHBll U3ruo,
BBIUMCIEHUE YCUINI, CTAaTM4YeCKM HeOIpefe/nMble
CTEP>KHIL.

VsBecTHast mpubmkeHHas (GOpMyTa BBIYUCIEHUS
u3rubaomNX MOMEHTOB B CXKATO-U30THYTOM CTEP)KHE
obob1uaeTca Ha CIydall CTaTMYeCKU HeOIPeJelIMOro
CTEPIKHs1, HATPY>KEHHOTO PACIpe/ie/IEHHON BIO/b €70 OCK
oKnmaromeit uwioi. TodHOCTb mpepmaraeMoit GopMysbl
COOTBETCTBYET TOYHOCTM MH>KeHepHOro pacueta. IIpm
IIOCTOAHHOM CEYEHWV CTEepXKHA ¥V €r0 CKaTUM Harpys-
Koit B 90 % OT KpUTUYECKON MOTPEIIHOCTh MOMEHTA CO-
CTaB/sAeT MPUMEPHO 3 % [ CTATUYECKY OIPENIEeIIMOTO
CTEpPXKHA, IPUMEPHO 6 % — /I CTaTUYECKU HeOoIpefe-
NVIMOTO CTEeP>KHA.

Vn. 9. bubnumorp.: 4 HasB.

Kagan-Rosenzweig L. M. Development of the applied
approach to analysis of rods subjected to bending
and compression. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 4 (63), pp. 130-134.

DOI 10.23968/1999-5571-2017-14-4-130-134

Keywords: longitudinal-transverse bending,
calculation of internal forces, statically indeterminate
rods.

The well-known approximate formula for calculating
bending moments in rods under bending and compression
is generalized to the case of a statically indeterminate rod
loaded with a compressive force distributed along the rod.
The accuracy of the proposed formula corresponds to
the accuracy of engineering calculations. For the rod of
constant cross-section compressed by the load amounting
to 90% of a critical one, the moment error is about 3%
for a statically determinate rod, about 6% for a statically
indeterminate rod.

YIK 624.074.3: 624.046: 691.2

Kandap-oon A-X. b. Pacuetr KOpo6oBOTro cBOfa Me-
TOgOM cM // BeCTHUK IpakIaHCKUX MHXKeHepoB. 2017.
Ne 4 (63). C. 135-138.

DOI 10.23968/1999-5571-2017-14-4-135-138

Kniouesvle cnosa: pacder, KOpOOOBBII CBOJl, METOJ
CHUIL.

[onyyeHbl aHaMMTUMYECKNUE BBIPAKEHMA I OIMCA-
HIA BHEIIHMX HArpy3o0K, IEVICTBYIONIVX Ha CBOJ, a TAaKXe
BBIP)XEHNA JI/IsI BHYTPEHHNX YCH/INI HA OCHOBE METOJa
CWJI, TIO3BOJIAIOLETO OLIEHUTD JIeJICTBUTENIbHOE COCTOsA-
HIle KOPOOOBOro CBOfja. AHAIUTUYECKOE MCCIeOBAHME
HAIIPSDKEHHOTO COCTOSHMA KOPOOOBBIX CBOJIOB ITO3BOJIA-
€T IIPOBECTY YNCIEHHBIN aHaIN3 ITOBEeNeHNA UVINHIPY-

298



Pechepamei

4eCKIX KOPOOOBBIX CBOAYATHIX KOHCTPYKIIMIL, MICIIONB3Y-
€MBIX B KaUeCTBe 3/IeMEHTOB ITaMsATHIMKOB aPXUTEKTYPBI.
Vin. 6. Bubnmorp.: 11 HasB.

Kaldar-ool A-Kh. B. Calculation of the box vault by
the force method. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 4 (63), pp. 135-138.

DOI 10.23968/1999-5571-2017-14-4-135-138

Keywords: calculation, box vault, method of force.

There were obtained analytical expressions for
describing external loads acting on the vault, as well as
expressions of internal forces, on the basis of the method
of forces, which makes it possible to assess the actual state
of the box vault. An analytical study of the stressed state of
box vaults allows for a numerical analysis of the behavior
of cylindrical box vaulted structures used as elements of
architectural monuments.

YIK 699.84

Ilempos B. A., /lynés K. B. Pe3epBbl IPOYHOCTH Ke-
e300 TOHHBIX PAMHBIX KOHCTPYKIII IIPU ceiicMIrye-
CKUX BO3[elcTBUAX // BeCTHUK TpaXkIaHCKUX VHKeHe-
poB. 2017. Ne 4 (63). C. 139-145.

DOI 10.23968/1999-5571-2017-14-4-139-145

Kniouesvie cnosa: xene3o0b6eToHHas pama, TPEIINHO-
obpasoBaHue, aKceleporpaMMa 3eM/IETPACEHNs, ypo-
BEHb JIOITYCKAEMBIX IIOBPEXX/I€HMIA.

IIpennoxkena MeTOAMKA PACYETHON OLEHKM YPOBHA
IOITYCKaeMbIX HOBPEX/EHWIT PAMHBIX >KelIe300€TOHHBIX
KOHCTPYKIWII IIPY CEICMUYECKNX BO3IENCTBIAX, 3aJaH-
HBIX aKce/leporpaMMoli 3emeTpsceHns. Henmuerinbie
IMHAMMYeCKMe pacyeTbl paM BBINOHAITCA C y4ETOM
TPeLMHOOOpa3OBaHMsI B JKele300eTOHe U IIAcTIde-
CKOTO Te4YeHNUsA apMaTypbl. JIIf BBIOMTHEHMA PacdeToB
ucnonb3yeTcss nporpammubii kommaekc MIDAS/CIVIL.
Bo3MOXXHOCTM METOIMKY ITPOMITIOCTPUPOBAHBI Ha ITPU-
Mepe pacyeTa CEeMCMMYECKON PeaKIyy IJIOCKON paMbl.
[ToxasaHo, YTO 3aBMCUMOCTY M3IMOAIOMINX MOMEHTOB
OT YI7TIOB ITIOBOPOTA CEYEHMI HOCAT XapaKTep AMarpamMm
[Tpanprs. IomydeHHass BenmnunmHa Koa(DUIMEHTa [O-
ITyCKa€eMBbIX ITOBPEXXI€HII BbIILE 3HAYEHNIL, PEKOMEH/]Tye-
MBIX HOPMaTVBHBIMM IOKYMEHTaMIL.

Vin. 6. Bubnmorp.: 15 HasB.

Petrov V. A., Lunev K. V. Strength reserves of
reinforced concrete frame structures under seismic
loading. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2017, no. 4 (63), pp. 139-145.

DOI10.23968/1999-5571-2017-14-4-139-145

Keywords: concrete frame, cracking, earthquake
accelerogram, allowable damage level.

The authors offer a methodology of allowable
damage level assessment of concrete frame constructions
under seismic loading represented by the earthquake

accelerogram. Non-linear dynamic computations of
the frames are carried out, taking into account cracking
in reinforced concrete and reinforcement yielding.
Computations are made by means of the software MIDAS/
CIVIL program complex. The methodology opportunities
are demonstrated on the example of the plane frame
earthquake response computation. It is shown that
bending moments dependences as functions of cross-
sections rotation angles correlate to the Prandtl diagrams.
The obtained value of the allowable damage coeflicient is
higher than the values recommended by the normative
documents.

VIK 658.5:624.05

Bonomun C. A., ladap A. X., Mazamaoos P. A., Manv-
cazo08 A. P Oco0eHHOCTH OPraHM3anMI MOHITOPVHIA
B Ipollecce ONEePaTUBHOTO YIPABIEHUS CTPOMTEND-
cTBOM // BeCTHUK TIpakEaHCKMX MHXeHepoB. 2017.
Ne 4 (63). C. 146-152.

DOI 10.23968/1999-5571-2017-14-4-146-152

Kniouesvle cnosa: onepaTuBHOE YIIpaBlIeHNE CTPOM-
TEJIbHBIM NIPOM3BOJCTBOM, aKTYa/IbHbI IpaduK CTPOM-
TENbCTBA, M3MepeHne OObEeMOB CTPOUTENbHBIX PaboT,
HOTPELIHOCTD MPeACKa3aHysi OKOHYAHWSI CTPOUTEIbCTBA.

OCHOBHOII 1L|e/IbI0 OIEPAaTUBHOIO YIpaBIeHNs CTPO-
UTeTIbCTBOM  SIB/ISIETCA  pallMOHA/NbHAsA OpraHM3aIs
CTPOUTENBHOTO IIPOU3BOACTBA, KOTOPAasl CYI[eCTBEH-
HBIM 00pa3oM 3aBUCUT OT TEKYIEr0 COCTOSHUS CTPOM-
Te/IbCTBA. PerynmmpoBaHye XOfa CTPOUTEIBHOTO IIPOM3-
BOJICTBA HEIIOCPEJICTBEHHO CBSI3aHO C OTKIOHEHUAMM
OIlepaTUBHBIX [UIAHOB U aKTYaIM3MPOBAHHBIX IPaIKOB
CTPOUTENBCTBA, GOPMUPYEMBIX IIOCPELCTBOM OPTraHM3a-
LMV COOTBETCTBYIOIEr0 MOHUTOPUHIA. CTPOUTENBCTBO
U PETMCTpalusA ero UCHOMHEHMA MPEefCTaB/IAIT co60ii
CTIO>KHBIN MHPOPMALIVIOHHO-TEXHOMTOTMYECKMIT IIPOIecE,
IOCTPOEHNE KOTOPOTO BINMsIET HA OCHOBHBIE TEXHUKO-
9KOHOMUYECKIE IIOKa3aTeMu OODBeKTa CTPOUTEIbCTBA:
Ka4yecTBO, CTOMMOCTb ¥ CBOEBPEMEHHOCTDb. IloKasaHBI
0CcO6EHHOCTY OPraHNU3ALUY MOHUTOPUHIA U KOHKPETHOE
B/IMSIHIE €TO Pe3y/IbTaToB Ha 3¢ eKTNBHOCTD Iporiecca
OIIEPATUBHOTO YIIPABJIEHNsI CTPOUTETIBHBIM IIPOM3BOJ-
CTBOM.

Vn. 1. Tabn. 2. Bubmuorp.: 18 Hass.

Bolotin S. A., Dadar A. Kh., Magamadov R. A,
Mal'sagov A. R. Features of monitoring organization in
the process of construction operational management.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 146-152.

DOI 10.23968/1999-5571-2017-14-4-146-152

Keywords: operational management of construction
operations, actual construction schedule, volume
measurements of construction works, errors in forecasting
the completion of construction.
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The paper presents the research results of the
management aspect in construction analyzing the
features of monitoring organization. The main purpose
of operational management of construction is the rational
planning of construction production, which significantly
depends on the current state of construction. The
progress regulation of the construction production is
directly related to the deviations from operational plans
and updated construction schedules formed by means
of the relevant monitoring organization. Construction
and registration of its performance is a complicated
information-technological process, which affects the main
technical and economic indicators of the construction
object, such as quality, cost and timeliness. The article
shows the features of monitoring organization and the
effect of its results on the efficiency of the operational
management process in construction industry.

YK 658.513:69.003

Iypesuu A. b. OcHOBHbBIE TPeGOBaHMA NPU IIAHN-
POBaHNY OPTaHMU3ALMI KOMIIIEKCHOTO OCBOEHMA Tep-
puropmii // BeCTHUK TpaKTaHCKMX MH>KeHepoB. 2017.
Ne 4 (63). C. 153-157.

DOI 10.23968/1999-5571-2017-14-4-153-157

Kntouesvie cnosa: KOMIITIEKCHOE OCBOEHHE Teppu-
TOpUIL, TPAJKOMIUIEKCDI, KajleH/JapHOe IUIaHMPOBaHIE,
OTpaHNYeHNsI, TpeOOBAHNSL.

PaccmarpuBalorcs OCHOBHBIE TpeOOBaHUA U OTPaHU-
YeHNs OPY IIAHMPOBAHUY OPraHM3ALMY KOMIITIEKCHOTO
OCBOEHUS TEPPUTOPUIL. YdeT sTUX TpeGOBaHUIT 1 orpa-
HIYEHMIT TTO3BO/IUT COCTABUTb MAKCMMA/IbHO ONTVMA/Ib-
HBII ¥ OPUOIVDKEHHBII K PeajbHOCTU KaJIeHJaPHBIIN
IIJTaH KOMITJIEKCHOTO OCBOEHMA TEPPUTOPHUIA, 9TO MO3BO-
JINT pacCUUTaTbh CPOKM CTPOUTENLCTBA M HEOOXOHMMBIE

PpecypcsL.
Bubmorp.: 15 HasB.

Gurevich A. B. Basic requirements for planning the
organization of integrated development of territories.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 153-157.

DOI10.23968/1999-5571-2017-14-4-153-157

Keywords: integrated development of territories,
urban complexes, calendar scheduling, restrictions,
requirements.

The paper considers the main requirements and
restrictions at the organization of planning the territories’
integrated development. Due accounting for these
requirements and restrictions will allow making up the
most optimal and maximally approximating reality
calendar plan for integrated territories' development. This,
in turn, will facilitate specifying the terms of construction
and the necessary resources.

YIK 699.833

Kasaxos 10. H., Iycesa O. B. Crioco6sl BO3Bepe-
HUA MOOMIBHBIX M TpaHCHOPMUPYIOIUXCA KOH-
CTPYKuuii // BeCTHUK TpaXFaHCKUX MHXXeHepos. 2017.
Ne 4 (63). C. 158-163.

DOI10.23968/1999-5571-2017-14-4-158-163

Kniouesvie cnosa: HaBopHeHMe, ITaBarolas miardop-
Ma, CTUXUITHOe OefCcTBMe, CaMO3aKpbIBalolleecsi OKHO,
YCTPOJICTBO, IaBMHA.

BeisiBleHa HEOGXOAMMOCTD pelIeHusT psifa Mpobiiem,
CBA3aHHBIX C IPUPOSHBIMYU KaTaKIM3MaMU U ABIEHUAMIU.
PaccmarpuBaroTcs Hanbonee BCTpedaeMble 113 HUX, TaKue
KaK HaBOJHEHN:, TaBMHbI 1 onons3Hu. [Iposenien ananus
HOCTIEICTBIIL OT IPUPOAHBIX KatacTpod. Ha ocHoBaHMM
IO/IyYeHHBIX JAHHBIX YCTaHOBJIEHA HEOOXOIMMOCTD IIPU-
HATUA Mep TI0 NpeOTBPalleHNI0 yiiepba, IoTy4aeMoro
OT KaTacTpoQ, ¥ yBeMUUEHUIO 6e30IIaCHOCTH Ye/I0BEeKa B
Hepuoy, HaBOJHEHMIT 1 CXOfa naByH. PaspaboTaHbl yHN-
KaJIbHbIe YCTPONCTBA, ITO3BOJIAIONINE IPEJOTBPATUTD
paspylieHusA, HaHocuMble cTuxMeil. IIpenmoskeHHbIE
YCTPOJCTBA OTMYAIOTCA OTHOCUTENILHO MajIol CTOMMO-
CTbIO, a IPOCTOTA KOHCTPYKIMY TT03BOJIAET BHEPUTD UX
ITOBCEMECTHO.

Vn. 5. bubnuorp.: 7 HasB.

Kazakov Yu. N., Guseva O. V. Methods of erecting
mobile and transforming constructions. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 4 (63), pp. 158-163.

DOI 10.23968/1999-5571-2017-14-4-158-163

Keywords: flooding, floating platform, natural disaster,
self-closing window, facility, avalanche.

The paper substantiates the need to solve a number
of problems associated with natural disasters and
phenomena. The authors study the most common natural
disasters, such as flooding, avalanches and landslides. On
the basis of the research results, there has been specified
a necessity of taking measures on preventing the damage
caused by natural disasters, as well as securing the safety of
people during flooding and avalanches. There have been
developed some unique facilities allowing the prevention
of damage caused by the environment. The proposed
facilities feature a low cost and the design simplicity ,
which makes it possible to introduce them universally.

VIIK 691.32

Ps6osa A. A. ViccnenoBanue IINTENbHOI MPOYHO-
CTU cTeKn10(pubpodeToHa ¢ MIHEPaTbHBIMN J00aBKa-
mu // BeCTHUK rpak/JaHCKMX MHXXeHepoB. 2017. Ne 4 (63).
C. 164-169.

DOI 10.23968/1999-5571-2017-14-4-164-169

Kntouesvie cnosa: meraxaonmuu MEKJKJI-2, mmxpo-
KpeMHe3eM, CTeKnodunbpobeToH, creknodubpa, mpemen
IIPOYHOCTH IIpK U3rube.
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ITpencTaBieHbl pe3yIbTAThl MCCIEHOBAHMIT (PU3UKO-
MeXaHNYIeCKUX CBOVICTB cTeknodnbpobeToHa BO BpeMe-
HII IIPY PA3/IMYHON [O3MPOBKE LIENT0YeCTONKOI (rOpLI
u Metakaonuua MKJKJI-2. ITonydeHsl laHHBIE O TIpefienie
MIPOYHOCTH Ha U3TU6 cTeknodubpobdeToHa, MOFUPUIH-
POBAaHHOIO METAKaOIMHOM, B Bodpacrte 28 u 180 cyTok.
ITokasaHo, 4TO NPK BBEIEHNN METAKAOMHA B KOJMYe-
crBe 15 % (OT copep)XaHMsI MOPTIaH/IIEMEHTA) U BbIIIe
IPOYHOCTb CTeKI0pubpobeToHa IpM M3rube MPOXON-
>KaeT OCTaBaTbcA BBICOKON 1 1o uctedeHun 180 cyTok.
PaccMOTpeHO COBMeCTHOe BIVMSIHUE METAKAOAMHA I
MUKpPOKpeMHe3eMa Ha IIPOYHOCTHBIE CBOICTBA MEJIKO-
3ePHUCTOTO CTeKnopubpobeToHa. IlonyyeHHble JaHHBIE
HO3BOJIAIOT TOBOPUTD O ITOTOXKNUTENIbHOM BIUSAHNU KOM-
IJIEKCHOIT [f0OaBKI, B KOTOPOII ImpeobiafaeT MeTakao-
JInH, Ha fedOpMaIIOHHbIE CBOVICTBA UCIIEPCHOAPMIPO-
BaHHOTO 6eToHa.

Vin. 3. Tabn. 3. bubnuorp.: 13 HasB.

Ryabova A. A. Investigation of long-term strength
of glass fiber reinforced concrete with active mineral
additives. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2017, no. 4 (63), pp. 164-169.

DOI 10.23968/1999-5571-2017-14-4-164-169

Keywords: MKZhL-2 metakaolin, microsilica, glass-
fiber reinforced concrete, glass-fiber, bending strength.

Thearticle describes the research results of physical and
mechanical properties of glass fiber reinforced concrete
(GFRC), regarding different time periods of hardening,
at different dosing of alkali-resistant fiber and MKZhL-2
metakaolin. There were obtained bending strength data
of glass fiber reinforced concrete modified by metakaolin
at the age of 28 and 180 days. It is shown that at adding
metakaolin (in amount of 15% from Portland cement
and more) the durability of glass fiber reinforced concrete
subjected to bending continues to remain high at the age of
over 180 days. The co-effect of metakaolin and microsilica
dioxide on strength properties of fine-grained glass fiber
reinforced concrete was studied. The obtained data testify
a positive effect of complex additive, in which metakaolin
prevails, on deformation properties of dispersion glass-
fiber reinforced concrete.

YK 697:628.8

Hxaposckuii A. JI. ViccneoBaHue TeNMMOBIAKHOCT-
HOTO COCTOAHMA OTPAXKJAIOWMX KOHCTPYKIMII Ipu
HECTAIMIOHAPHOM YINIPABA€HUM BHYTPEHHUM KIN-
MaroM // BecTHUMK TIpaXkJaHCKuUX WH>XeHepoB. 2017.
Ne 4 (63). C. 170-176.

DOI 10.23968/1999-5571-2017-14-4-170-176

Kntouesvie cnosa: oTorieHne, IpOrpaMMHOe peryn-
poBaHue, BHYTPEHHMII KIMMAT, 9KCIUTyaTallMOHHbIE 3a-
TpaTbl, SKOHOMMA.

ITpencTaB/ieHsI pe3y/IbTaThl 9KCIIEPUMEHTAIbHBIX VIC-
CTIEOBAHMIT TEIIOBTA)KHOCTHOTO COCTOSIHVS HAPY>KHBIX
CTeH 3[JaHUIT ITPY IIPOrPAMMHOM PeTyIMPOBaHUN CUCTEM
ororienns u BeHTWwIsAnuK. KoHTpo/mpyemoe cHyDKeHMe
TEeMIIepaTypPhl B 3[aHVSIX C HEIIOCTOSIHHBIM IIpeObIBaH-
eM JIofiell MO3BOJIsIeT 3HAYUTENbHO CHUSUTb HOTpebie-
HIl€e 9HepINu 1 06ecrednBaeT CyIleCTBEHHY 9KOHOMUIO
9KCIUTyaTalMOHHBIX 3aTpaT. OmmcaHa 9KCIIepUMEHTaIb-
Hasl yCTAHOBKA ) METOAMKaA MccefoBanmit. Ompeniene sl
[OKa3aTe/y KOMMYeCTBa SHEPINH, KOTOpas MOXKeT ObITh
COKOHOMJIEHA B paboume M BBIXOJHBIE AHU. Jl0Ka3aHo,
YTO HECTAI[IOHAPHOE YIIpaB/IeHIe KIMMATOM B OTAIlIN-
BaeMBIX IIOMEIIEHNSAX He HPUBORUT K CYI[eCTBEHHBIM
KO/MeGAHMAM TEeMITepPaTyphbl B OTPAXKAAIOIINX KOHCTPYK-
LVSIX, 0COOEHHO B C/TydYae IPVMMEHEHNIsI HAPY>KHOTO yTe-
IUIEHVISL.

Vn. 6. Tabn. 1. Bubmuorp.: 13 Hass.

Szkarowski A. L. Research of the hydgrothermal
condition of enclosing structures at non-stationary
internal climate control. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 170-176.

DOI 10.23968/1999-5571-2017-14-4-170-176

Keywords: heating, scheduled regulation, internal
climate, operational costs, savings.

The paper presents the results of experimental research
ofthe hydrothermal condition of external walls of buildings
during the scheduled regulation of heating and ventilation
systems. The controlled reduction of temperature in the
buildings with a non-permanent stay of people makes it
possible to considerably decrease the energy consumption
and provides significant savings of operational costs. An
experimental installation and methodology of research
are described. Indicators of energy, which can be saved in
working days and at weekend, are defined. It is proven that
non-stationary climate control in the heated premises does
not lead to any essential fluctuations of temperature in the
enclosing constructions, especially in case of applying the
outer insulation.

YIIK 539.4

Bunesa T. A. Y4eT KOHTAKTHOTO B3aMIMOJEICTBUS
YYTYHHOTO IPOJIETHOTO CTPOEHMA M Pas3TpyKaouiero
6eTOHHOTO cBOAA 3ereHoro MocTa // BeCTHUK rpaXkpaH-
CKUX MHXXeHepoB. 2017. Ne 4 (63). C. 177-181.

DOI10.23968/1999-5571-2017-14-4-177-181

Kntouesvie cn08a: KOHTAaKTHOE B3aMMOJIEIICTBUE, JKe-
71€300€TOHHBIIT CBOJI, YyTYHHOE IIPOJIETHOE CTPOEHIeE.

PaccMaTpuBaIOTCs CIIOCOOBI YTOUHEHMsI pacyeTa He-
Cy1ert KOHCTPYKIVM MOCTA C y4eTOM KOHTAKTHOTO B3aM-
MOJIEVICTBMA CYIECTBYIONell KOHCTPYKLMU CBOJZYATOTO
YYTYHHOTO IIPOJIETHOTO CTPOEHMS U Pasrpy’Karolero
’Kee300eTOHHOTO CBOJIA.

V. 3. bubnumorp.: 8 HasB.
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Bileva T. A. Taking account of contact interaction
of the cast-iron arch span superstructure and the
reinforced concrete abutment of the Green Bridge.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 177-181.

DOI10.23968/1999-5571-2017-14-4-177-181

Keywords: contact interaction, reinforced concrete
bridge abutment, cast iron arch span superstructure.

The paper presents the research results of the methods
of improving the design calculation of the bridge load
bearing structure taking into account the contact
interaction of the cast-iron arch span superstructure and
the reinforced concrete bridge abutment.

YIK 69.002.5

Kypaxuna E. B., Cmenuna Il. A., Jpyscunun II. B.
KomnnekcHas MexaHU3anus 3eM/LHBIX paboT B yciIo-
BHUAX OTPULATEIbHBIX TemImeparyp // BecTHuk rpax-
IDaHCKUX MHXeHepoB. 2017. Ne 4 (63). C. 182-187.

DOI10.23968/1999-5571-2017-14-4-182-187

Kniouesvle cno6a: HazeMHbIe TPaHCIOPTHO-TEXHO-
JIOTMYeCKVe MAIIHBI, KOMIIEKCHas MeXaHu3auus, a¢-
(bEeKTMBHOCTD SKCIUTyaTallMy, 3MMHNE YCTIOBMA, paspa-
60TKa Mep3/Ioro TpyHTa.

YcTaHOB/IEHDI L€/l KOMIIZIEKCHOI MeXaHU3aIUM 3eM-
JITHBIX paboT B YCTIOBMUAX OTPUI[ATENBHBIX TEMIIEPATYp.
Omnpenenenpl moKasaTemn 3PQPEKTUBHOCTU SKCIITyaTa-
IV Ha3eMHBIX TPaHCIIOPTHO-TEXHONIOTMIECKMX MaIIVH.
[IpencTaBieHbl IOKasaTelMu OLEHKU 3(QPEeKTUBHOCTI
KOMIUIEKCHOJ ~MeXaHM3alMM IPY pPacCMaTpPUBaeMbIX
ycnoBusx. PaccmoTpena crernmduka MponsBOACTBa pe-
MOHTHBIX PabOT B 3MMHUX ycn1oBMAX. ONpesenensl Lenmu
M 3ajjayy TIpUM TIPOM3BOACTBE 3EeM/IAHBIX PEMOHTHBIX
pabor mpu paspaboTke Mepsnoro rpyHra. Paspaboran
KOMIUIEKT TPaHCIOPTHO-TEXHOMOTMYECKNX MAIIVH IS
BBINTOTHEHNA 3eM/LAHBIX PEMOHTHBIX Pa0OT B 3MIMHMIA ITe-
PMOfI, IPeJIOKeHbI BCTIOMOTaTeNbHbIe TeXHOMOTIYecKe
MaIlMHbI U 0OOpyHOBaHMEe B 3aBMCMMOCTU OT 06beMa
U BUJIa paspabaTbIBaeMOro MOKPbITHSL.

Tab1. 2. Bubnuorp.: 15 Ha3s.

Kurakina E. V., Stepina P. A., Druzhinin P. V. Complex
mechanization of earthwork operations in conditions
of subzero temperatures. Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 182-187.

DOI 10.23968/1999-5571-2017-14-4-182-187

Keywords: ground transportation and technological
machines, complex mechanization, operational efficiency,
winter conditions, development of frozen ground.

The article presents the study results of complex
mechanization of earthwork operations in conditions of
subzero temperatures. The authors set the goals of complex
mechanization of earthwork operations and determine the

indicators of efficiency of ground transport-technological
machines’ operations under conditions considered.
The indicators of evaluating the efficiency of complex
mechanization are presented. The repair works" specificity
in winter conditions is highlighted. The goals and tasks
in earthwork repair work performance in the frozen
ground excavation are determined. A set of transport-
technological machines for performing excavation repair
works in the winter period has been determined, some
auxiliary technological machines and equipment being
offered, depending on the volume and type of the coating
developed.

YIK 69.002.5

Penun C. B., 3asvikun A. B., Pynuc K. B., Maxkcu-
mos C. E. Meropuka ¢opmMupoBaHusa Iapka TpaHC-
NOPTHO-TEXHONOTMYECKNX MAIIVH C MCHOIb30BaHUEM
JMU3MHTA U KpeanTa // BeCTHUK TpakIAHCKUX MHXKeHe-
poB. 2017. Ne 4 (63). C. 188-193.

DOI 10.23968/1999-5571-2017-14-4-188-193

Kniouesvie cnosa: TpaHCIIOPTHO-TEXHOIOIMYECKIE
MalnHsbl, 9P PeKTMBHOCTb, OOHOB/IEHNE MTapKa MAIluH,
K09 PUIMEHT TOTOBHOCTH, TU3UHI, KPEUT.

ITpuBeneHbI pe3ynbTAaTBl MCCIEHOBAHMIT Kadempbl
Ha3eMHDBIX  TPAaHCIIOPTHO-TEXHOJOTMYECKMX  MAIINH
CII6IACY, mpefycMaTpUBaIOLIMX HE TOMBKO BJIOXKEHIE
COOCTBEHHBIX CPECTB MPEAIPUATIS B OOHOB/IEHNE TTap-
Ka MallliH, HO U MCIO/Ib30BaHMe JIM3MHTA M KPeuTa s
nprobperennus TexHuky. OnucbIBaeMas METOIMKA OCHO-
BaHA Ha IPYMEHEHUV METOJIOB JIMHEHOTO IIPOrpaMMIU-
POBaHUsL, ee 0COOEHHOCTI: y4eT TEXHIYECKOTO COCTOSHIUS
MAIIVH, XapPaKTepU3yeMoro KO3 QUIMEeHTOM TOTOBHO-
CTU; Y4eT CTOMMOCTY ¥ HafIeXXHOCTY IPHOOPeTaeMolt TeX-
HYIKI, HOBOJI I HEHOBOI1; IIPYMEHEHIe KallUTaIbHOTO pe-
MOHTA JI/I1 IIOBBIIIEH YPOBHSA TEXHUYECKOTO COCTOAHMA
MallIVH; BO3MOXKHOCTD IIPOJAXKM MAILIVH OIIPeie/IeHHOTO
CPOKa CITy>KOBI; CIIMCAHIE CTAPOIT TEXHUKI TPV JOCTIKE-
HYJ{ MVHJMAJIBHO JOIYCKaeMOIO YPOBHS TeXHUYECKOTO
COCTOSIHNS; TIPOBeieHMe OITUMM3ALVI BO3PACTHOTO CO-
CTaBa IapKa MallVH 110 MAKCUMYMY IPOU3BOICTBEHHOM
MOIIJHOCTH, MUHMMYMY KaIlMTaIbHBIX BJIOYKEHUIT, MAKCH-
MyMy IpUOBUIN, 3aJAHHOMY YPOBHIO HAJIeXXHOCTH, CPOKY
OKyIIaeMOCTH. Pean3alusa MeTOIMKM BBIIOJHEHA B IIPO-
rpaMMHOI cpefe Excel, mpyuBeneHsl puMephbl pacyeTos,
HPOWJUTIOCTPUPOBAHHBIE IPadyKaMIL.

V. 8. Bubmmorp.: 8 Ha3B.

Repin S. V., Zazykin A. V., Rulis K. V., Maksimov S. E.
Methods of transport-technological machine park
formation with the use of leasing and loan. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 4 (63), pp. 188-193.

DOI 10.23968/1999-5571-2017-14-4-188-193
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Keywords: transport-technological machines, efficiency,
machine park replacement, availability, lease, loan.

The article presents the research results of the
Department of land transport-technological machines
of the St. Petersburg State University of Architecture
and Civil Engineering in the field of optimization of the
transport and technological machines' park, providing
not only investment of the enterprise's own assets to
updating of the machine park, but also the use of leasing
and loan mechanisms for acquisition of the equipment.
The technique described in the article is based on
application of linear programming methods. It features
the following: accounting of the technical condition of
machines characterized by dependability rate; accounting
of cost and reliability of the acquired equipment (both
the new and the old one); application of capital repair for
increasing the level of technical condition of machines;
possibility of selling the machines of certain service life;
the write-off of the old equipment at achievement of the
minimum allowed level of technical condition; carrying
out optimization of the age structure of the machine park
to the maximum to the production capacity, minimum
of capital investments, profit maximum, the set reliability
level, a payback period. Realization of the technique
is performed in the Excel environment program, and
some calculation examples illustrated with schedules are
submitted.

YK 656.11

Anoponos P. B., Jlesepeniy, E. 3., Moposos B. B. Ilpume-
HEHME aJalTHBHOTO PETryINPOBaHNA Ha NepecedyeHNn
TOPOJCKMX YNNI, B CPAaBHEHNI C YCTPOICTBOM pa3Bs3-
KII B Pa3HbIX YPOBHAX // BeCTHMK TpaKIaHCKMX MHIKe-
Hepos. 2017. Ne 4 (63). C. 194-200.

DOI 10.23968/1999-5571-2017-14-4-194-200

Kntouesvie cnosa: perynmpyemble IlepecedeHus, 3a-
IEp>KKI TPAaHCIIOPTHBIX CPEJCTB, 3aTOPBI, TPAHCIIOPTHbIE
nepecedeHNs B PasHBIX YPOBHAX, afJAlITUBHOE yIIpaBle-
HII€ IBYDKEHUEM.

PaccmarpuBaroTca pe3ynbTaThl BHEPEHUA CUCTEMbI
aJIAlITUBHOTO YIIPABIEHUSA CBETOPOPHBIM PETyIMpOBa-
HueMm «CrexTp 2.0» Ha OFJHOM M3 PEryaupyeMbIX Ilepe-
ceuenuit ynun B Tiomenn. [lenaercst BEIBOZ 0 ee addex-
TUBHOCTY B CPAaBHEHNUN KaK C )KECTKVM PEeTyINPOBaHUEM,
TaK U C yCTPOVICTBOM IBYXYPOBHEBOII Pa3BA3KIL.

CraBuTcs fanbHelIIas 3ajiada Mo OIpefeeHNo ag-
(beKTHBHOI 06/1acTU IPUMEHEHNs aAITUBHOTO PETyIIN-
poOBaHNA B JONOTHEHME VI BMECTO IPYMEHEHNA MEPO-
NPUATUI 110 IIEPEYCTPOIICTBY IePECEYEH NI, B TOM YMCIe
YCTPOJICTBA PasBA30K, YTO IIOBBICUT KOHEUHYIO a(dek-
TUBHOCTb M€p 10 M3MEHEHUIO OPTaHM3ALNN JIBVIKEHUA
U TIepeyCTPOICTBY HepecedeHnit i JaCT OOIbIINIT NHTe-
rpanbHbIL 9 dexT st obirecTsa.

Vin. 3. Ta6n. 1. bubnuorp.: 14 Ha3B.

Andronov R. V., Leverents E. Eh., Morozov V. V.
Application of adaptive traffic regulation system at the
city street intersections in comparison with the junction
arrangement on different levels. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp- 194-200.

DOI 10.23968/1999-5571-2017-14-4-194-200

Keywords: controlled intersections, vehicle delays,
traffic jams, transport interchanges on different levels,
adaptive traffic control system.

The paper considers the results of introduction of
the «Spectrum 2.0» adaptive control traffic regulation
system at one of the controlled intersections in the city of
Tyumen. The conclusion is made about the effectiveness of
this system in comparison with both the rigid regulation
and the two-level junction arrangement. The authors set
a further task aimed at determining the effective area of
adaptive regulation application in addition to or instead of
applying measures for the reconstruction of intersections,
including junction arrangement, which will increase the
ultimate effectiveness of measures on changing the traffic
organization and reconstruction of intersections and will
have a greater integral effect for citizens.

YIK 629.33:005.52-021.272

Benvnuxosckuii A. A. MopgenupoBaHye UHPPacTpyK-
TYphl aBTOMOOW/ILHBIX Ta30HAIOTHUTETHHBIX KOM-
npeccopHbix cranumit CankT-Ilerep6ypra // BectHuk
IPaKJaHCKUX MHXeHepoB. 2017. Ne 4 (63). C. 201-204.

DOI 10.23968/1999-5571-2017-14-4-201-204

Kniouesvle cno6a: ra306aIOHHDIN aBTOMOOMIIB, 'a30-
MOTOPHOE TOIIINBO, aBTOMOON/IbHAS Ta30HAIOTHUTEIIb-
Hasl KOMIIPeCCOpPHasl CTAaHLUA.

M3noxeHa MeTonMKa MOJEMMPOBaHNA MHPPACTPYK-
TYpbl aBTOMOOV/IbHBIX I'a30HAIIOHUTEIBHBIX KOMIIpec-
copubix ctanumii (ATHKC) ¢ yyeToMm TeHAeHIMH 1 Ipo-
THO3a pasBUTHUA IapKa Ta3OMOTOPHBIX aBTOMOOMIIEIL.
PaspaboTaHa MareMaTM4ecKas MOJe/lb, ITO3BOJLIIOLIAsI
ONTMMM3UPOBATh pacronokeHne cetn HoBbIx AIHKC
B Cankr-IleTepOypre, ¢ yueToM MecT 6asypOBaHUA I10-
TpebuTenell ra30MOTOPHOTO TOIUIMBA. IIpefcTaBieHO
pellleHre HEMMHEHOM 3afauy ONTMMM3anuu uHdpa-
crpykrypbl ATHKC ncxops us ycnosus MUHUMM3ALNK
IUIeya 3aIpaBKU MEeX/y IIOTPeONUTEIAMU ra30MOTOPHOTO
torusa u ATHKC.

Vn. 1. Tabn. 1. Bubmuorp.: 6 Ha3s.

Vel'nikovskiy A. A. Modeling of the infrastructure of
CNG stations in Saint Petersburg. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 201- 204.

DOI 10.23968/1999-5571-2017-14-4-201-204

Keywords: compressed gas vehicle, gas fuel, CNG
filling stations.
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The article describes the modeling technique of
compressed natural gas (CNG) stations' infrastructure,
taking into account the trends and forecasting of the
motor vehicle park development. A mathematical model
has been developed which allows optimizing the network
location of new CNG filling stations in St. Petersburg, with
due consideration of thelocations of motor fuel consumers.
The author presents the solution of nonlinear optimization
problem of the CNG stations infrastructure optimization
proceeding from the condition of minimizing the distance
between the filling stations and potential CNG consumers.

VIK 625.76

Esmtiwxkos C. A., /Iymos []. A., Hlumarosa A. A. Ypas-
JIeHNe >KM3HEHHBIM MK/IOM MALINHBI C I{e7IbI0 IOBbI-
meHus 3¢@eKTUBHOCTU MCHONb30BAHNMA IapKa Ma-
IIMH A/ 3MMHEr0 Coflep>KaHusA Jopor // BecTHUK rpa-
TaHCKMX MHKeHepoB. 2017. Ne 4 (63). C. 205-212.

DOI 10.23968/1999-5571-2017-14-4-205-212

Kntouesvie cn06a: aBTOMOOWIbHBIE JOPOTM, TPaHC-
[IOPTHO-TEXHOJIOTMYIECKIe MAIIVHbI, )KU3HEHHBII LIUKII,
CUCTEeMBI YIpaBIeHNA, PabOTOCIIOCOOHOCTD, SKCIITyaTa-
LVl TPAHCTIOPTHO-TEXHOMIOTMYECKMX MAIIIVH.

VccnenyroTcs cucteMa yIpaBjeHA paboToCIocooHO-
CTBIO TPAHCIIOPTHO-TEXHOJIOTMYECKIX MAIIVH 1 yPOBEHb
YIIpaBIeHNsl UX >XM3HEHHBIM LMKIOM. IIpum atom oco-
6oe BHUMaHMe OOpaljeHO Ha (GOpPMUpOBaHME IAPKOB
TPAHCIIOPTHO-TEXHOJIOTMYECKNX MAIIMH U IUIAHMPOBa-
HIIe MEPOIPYATHUIT 0OCTY)KMBAHIMS M PEMOHTA C y4ETOM
AVHAMUKY T€XHIIECKOTO COCTOSIHISI MAIINH ¥ BO3MOX-
HOCTV CHUCTeM YIIpaBieHVs. IIpeijio)KeHbl KOHKpeTHbIE
OpPTaHU3ALIOHHO-9KOHOMUYECKMe MEpPBl ¥ MEeXaHU3MBI
UX peanmuMsalMy B MHTEpecax pocTa 3PQPeKTUBHOCTU
YIIpaB/IeHNsI )KM3HEHHBIM LMKJIOM IapKa TPAHCIOPTHO-
TEXHOMOTMYECKNX MAIIVH [T 3VIMHETO COREpPXKaHVIsI
IOpOL.

Vin. 5. Bubnmorp.: 17 HasB.

Evtyukov S. A., Lutov D. A., Shimanova A. A.
Controlling the life cycle of machines in order to
increase the efficiency of using the fleet of vehicles for
winter maintenance of roads. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp- 205-212.

DOI 10.23968/1999-5571-2017-14-4-205-212

Keywords: motor roads, transport and technological
machines, life cycle, control systems, working capacity,
operation of transport and technological machines.

The article presents the research results aimed at
perfecting the control system intended for providing
the workability of transport and technological machines
and perfecting the level of management of their life
cycle. Special attention is paid to the formation of the
fleet of transport and technological machines and the

planning measures for the machine maintenance and
repair, taking into account the dynamics of the technical
condition of machines and the possibilities of the control
systems. Specific organizational and economic measures
and mechanisms for their implementation are proposed
intended at increasing the effectiveness of life-cycle
management of the fleet of transport-technological
machines for winter road maintenance.

YIK 656.13.07:681.518. (075.32)

Komuxos IO. I, Amaes II. I. O60cHOBaHUe pa3me-
HmleHNsA O0OBEKTOB MOPOXKHOIO CepBUCA CPeNCTBAMMU
ArcGIS // BecTHUK TpaXkgaHCKUX MHXeHepos. 2017.
Ne 4 (63). C. 213-219.

DOI 10.23968/1999-5571-2017-14-4-213-219

Kniouesvte cnosa: 0oOBEKTHI [OPOXKHOTO CepBHCA,
A-180 «Hapsa», ¢enepanbHble aBTOMOOWIbHBIE JOPOTTL,
Jlenunrpapckas obmactb, Ycrb-Jlyra, reondopmannoH-
Hble cucTeMbl, ArcGIS.

ABTOMOOWIBHO-OPOXKHASL CeThb JOKHA ObITH 0be-
criedeHa obbekTamu popoxkHoro cepsuca (OJC). OJIC
U Cbe3bl K HUM JIOJDKHBI IIPeX/le BCEro OTBeYaTb HOP-
MaTMBHBIM TPeGOBAHUAM, COOTBETCTBOBATh I'€OMETPU-
YeCcKMM IIapaMeTpaM M TEeXHUYECKUM XapaKTepUCTU-
KaM aBTOfIOPOL, @ TAK)XXe Y[OBIETBOPATH MOTPeOHOCTH
YYaCTHUKOB JOPOXKHOTO JiBIDKeHMA. PaccMoTpens! ¢ax-
TOpHI, BauAnIMe Ha pasMemtenue OJIC, onpeneneH uH-
crpymenTtapuit Esri ArcGIS, mosponsioummii mposecTu
IIPOCTPAHCTBEHHBI aHanm3. Ha mpumepe aBTOfmOporn
«A-180 “Hapsa” — moppesn x MTII Ycrp-Jlyra» ot-
paboTaHa MeTOMKA OIpelelieHNUsA ONTUMANIBHOIO pac-
HOJIO>KEHNs1 00'bEKTOB CEpPBICA C MCIIONb30BAHIEM CPefIbl
ArcGIS.

Vn. 4. bubnuorp.: 14 Ha3B.

Kotikov Ju. G., Ataev P. G. Substantiation of placement
of road service objects by means of the ArcGIS platform.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 213-219.

DOI 10.23968/1999-5571-2017-14-4-213-219

Keywords: objects of road service, A-180 «Narva»,
federal auto roads, Leningrad region, Ust-Luga,
Geographic Information Systems, ArcGIS.

A road network should be provided with the objects
of road service (ORS). ORS and the road exits leading to
them should first of all meet the regulatory requirements,
fit in with the geometric parameters and the technical
characteristics of the highway, as well as meet the needs
of road users. The article discusses the factors affecting
the placement of the ORS, defines the Esri ArcGIS tools
making it possible to produce a spatial analysis. On the
example of the «A-180 «Narva» road — access to the Ust-
Luga», a technique for determining the optimal location
of service objects using the ArcGIS environment has been
perfected.
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YIK 37.07:377:378

Yeprses V. O., Onewenxo E. M., Ywaxos A. V. Io-
MOTHNUTENbHOe TpodeccuoHanbHOe 00pasoBaHue B
cdepe aBTOMOOMIBHOTO TPAHCIOPTA: 00IMe Mpobie-
MBI ¥ YaCTHBIE 3afaun // BeCTHMK rpa)kaHCKIX MHXe-
HepoB. 2017. Ne 4 (63). C. 220-229.

DOI 10.23968/1999-5571-2017-14-4-220-229

Kniouesvie cnosa: aBTOMOOWIBHBIA TPAaHCIOPT, [O-
HO/THUTENIbHOE MpodeccroHanbHoe 06pasoBaHme, KOM-
[eTEeHI[M Y, He3aBUCUMasI OLlEHKA KBaTNPUKAIL[UIL.

Omicanpl 061IMe CCTeMHBIE TTPOOIEMBI Cephl 10-
[IO/IHNUTENBHOTO  NPOGECCHOHANBHOIO  00pa3soBaHMs
B Poccmiickoit ®epmepaunnu. bonee moppobHO mpoaHa-
NM3MPOBAHbI 3a[auM, pelleHre KOTOPBIX HeOOXOAMMO
Wit obecriedeHnsT Ka4eCTBa JOMOTHUTEIBHOTO Tpodec-
CMOHAJIBHOTO 00pasoBaHMsA B cdepe aBTOMOOUIBHOTO
Tpancnopra. Ha ocHOBe 060011eHMsI CBefieHNMit 0 pabore
npoUIbHBIX OPTAHM3ALNIT COCTABIeHa CXeMa IIPOoIiec-
ca peanMsaunyu [OIOMHUTENbHBIX MPOdeCcCHOHATbHBIX
mporpamm. Ha cxeme BBLIB/IEHBI TaK HasbIBaeMble «O0TIe-
Bble TOUYKI», OIPefesIIoNIe 3aa4l, KOTOpble TPeOyIoT
pewenust. [Io Kax/oi1 «60/IEBOIT TOUYKE» OIMCAHBI IIPU-
YMHBI ee BO3HUKHOBEHVISI 1 MIPEIOXKEHBI MEePONIPUSTH,
[I03BOJISAIONINE €€ YCTPAHUTD.

Vin. 1. Ta6n. 3. bubnuorp.: 14 Ha3B.

Chernyaev I. O., Oleshchenko E. M., Ushakov A. L
Continuing professional education in the sphere of road
transport: general problems and specific objectives.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 220-229.

DOI 10.23968/1999-5571-2017-14-4-220-229

Keywords:  automotive  transport,  continuing
professional  education, competence, independent
assessment of qualification.

The article presents a description of the common
systemic problems in the sphere of continuing
professional education in the Russian Federation. Tasks,
the solving of which is necessary for ensuring a high
quality extended professional education in the field of
the motor transport, are analyzed in detail. On the basis
of generalization of information concerning the work
of specialized organizations, there has been made up a
scheme of process of continuing professional education
programs’ implementation. In the scheme, the so-called
«pain points» are specified, these are the tasks that need to
be urgently addressed. For each «pain point», the authors
provide a description of causes and measures to be taken
in order to solve the problem.

VIK 621.6

ITanos C. H., Lumo6epos J]. M. AHanus mpo6iem
B CHICTeMe TeXHUYECKOTO 0OCTYy)KBaHUS ¥ PEMOHTA B
TPyOONIPOBOXHOM TpaHcHOpTe (Ha MpuUMepe ra3oryp-

OMHHBIX ra3onepeKaYNBAIINX arperatoB) // BecTHuk
TpaXIaHCKUX MH>KeHepoB. 2017. Ne 4 (63). C. 230-238.

DOI 10.23968/1999-5571-2017-14-4-230-238

Kniouesvte cnosa: yrpasieHue, ra30TypOMHHbIE ra30-
IepeKavnBaole arperartel, 06beM TEXHUYECKOro 00-
CITy>KVBAHVSI ¥ PEMOHTA.

Ha coBpeMeHHOM 3Tale CTPOUTENbCTBA TPybOIpO-
BOJIOB, IIPeIHA3HAYCHHBIX JI/IA TPAH3WTA ra3a, BOSHUKAET
ocTpast HeoOXOAMMOCTb MHTEHCH(UKALMN SKCITyaTa-
M) MaruCTPaIbHBIX Ia30IePEeKAINBAIINX arperaTos.
ViccmenoBaHO COBPEMEHHOE COCTOSIHME CHCTEMBI TEX-
HIYECKOro OOCTY>KMBAHUA U PEeMOHTA Tra30TypOMHHBIX
rasolepeKaynBaoOIX arPeraTos, OCBEI|eHbI IPOOIeMbI
noBblIeHNs 3¢ EeKTUBHOCTI IKCIUTyaTaluy Typboarpe-
raToB, C/eMlaHa IOIBITKA MATEeMAaTHYeCKOil MMOCTAHOBKU
IIpOOIeMBL.

Vin. 1. Tabn. 1. Bubmumorp.: 30 HasB.

Panov S. N., Tsimberov D. M. Analysis of problems
in the system of technical service and repair in the
pipeline transport (on the example of gas-turbine gas-
compressor units). Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 4 (63), pp. 230-238.

DOI 10.23968/1999-5571-2017-14-4-230-238

Keywords: management, gas-turbine gas-compressor
units, technical service and repair volume.

At the modern stage of building of pipelines
intended for gas transit, there arises an urgent necessity
of intensifying the exploitation of main gas-compressor
units' operation. The article presents the results of
research of the current state of the technical service and
repair system of gas-turbine gas-compressor units and
highlights the tasks of increasing the efficiency of gas
units' operation. There has been made an attempt to set
the problem in the mathematical language.

YIIK 528.088.24:622.83

Bonkos B. U., Bonkos H. B. O reogmHaMu4ecKnx
acmeKkTaxX MCIONb30BAaHUA TOCYAapCTBEHHON BBICOT-
HOJI OCHOBBI IPU I'PafiOCTPOUTETHHOM I IIPOMBIIITICH-
HOM OCBOEHNUM TeppuUTOpumii // BecTHUK TpakJaHCKMUX
uHXeHepoB. 2017. Ne 4 (63). C. 239-242.

DOI10.23968/1999-5571-2017-14-4-239-242

Kntouesvie cnosa: TOBTOpHOE HMBENMPOBAHME, TO-
CyZlapCTBeHHAs HMBENVPHAsA CETb, KapTa COBPEMEHHBIX
ABJDKEHWIT 3€MHOJI KOpbI, KOBapMalVOHHAasA (yHKIA,
CpefHee 3HaueHNMe CKOPOCTH, KOppenAlusd, yCTONdM-
BOCTDb HMBENMPHBIX TYHKTOB.

CraBurcs 3ajada MCIOAb30BaHMA 0a3bl JaHHBIX I10-
BTOPHOTO HMBEIMPOBAHNUA TOCYHAPCTBEHHON HUBe-
JIMPHON CeTM [/ y4deTa BIMAHUS COBPEMEHHBIX Bep-
TUKAJIbHBIX JIBVDKEHUII 3€MHOI KOPBI Ha yCTOMYMBOCTH
HUBE/IMPHBIX ITYHKTOB, SABJIAIOMIVMXCSA MCXONHBIMU, IPK
IpUBA3Ke K HUM CeTeil IOBTOPHOTO HMBEIVPOBAHMA
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TEXHOT€HHBIX IeOJMHaMIYeCKUX NOoMuroHos. ITokasaHo,
YTO IIpY Ha/IM4YUM pa3pabOTaHHOIO B CTaTbe MaTeMary-
9YeCKOro almnapara II0 KapTaM COBPEMEHHDBIX BEPTUKaIb-
HBIX JIBVDKEHMIT 3€MHOM KOPbl MOXXHO YCTaHOBUTDH CKO-
POCTb [eCTabMIN3AIUN ICXOSHBIX HMBE/VPHBIX ITYHKTOB
U IPUAATH UM CTATYC Ha4ajga KOOPAMHAT IIPY M3YIEeHUN
TeXHOTeHHBIX CMEIIeHNUII 3eMHOJ IOBEPXHOCTH, IIPOTe-
Kalolux Ha ¢pOHe COBPEMEHHBIX BEePTUKAIbHBIX JBVKe-
HUJT 3€MHOJI KOpbl. Pa3paboTaHHBIN MaTeMaTHdeCcKuit
anIapar Mo3BOJIAET B IpeJielax TepPUTOPUY TeOiNHAMM -
YeCKOro IO/NNIOHA YCTaHABIMBATh 30HBI T€XHOTEHHBIX
OIlyCKaHWIT (IIOJXbeMOB), a TaKXKe OLCHUBATh yCTOMYM-
BOCTD HVBE/TMPHBIX IIYHKTOB IIPK U3y4deHVM fedopMary-
OHHBIX ITPOLIECCOB Ha CTPOUTENbHBIX ¥ IIPOMBIIIZIEHHBIX
IJIOLIATKAX.
Bubnmorp.: 6 HasB.

Volkov V. I, Volkov N. V. About the geodynamic
aspects of using the state leveling network at urban
planning and industrial development of territories.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 239-242.

DOI 10.23968/1999-5571-2017-14-4-239-242

Keywords: recurrent leveling, state leveling network
geodynamic polygon, the map of the currently occurring
vertical Earth's crust movements, covariance function,
average speed value, correlation, stability of leveling
points.

The article discusses the use of recurrent leveling
database of the state leveling network for the account of
the impact of the presently occurring vertical Earth's
crust movements on the stability of the basic stationary
points, to which the networks of the recurrent leveling
technogenic geodynamic polygons are linked. It is
shown that with the help of the mathematical apparatus
technique developed by the authors for describing
currently occurring vertical Earth's crust movements, it
is possible to set the speed of the initial leveling points'
destabilization and give them the reference point status in
the study of man-made surface displacements occurring on
the background of the current vertical crust movements.
The developed mathematical apparatus technique allows
determining the anthropogenic subsidence (ascent) areas
within the territory of the geodynamic polygon, as well as
assessing the stability of the leveling points at the study
of deformation processes on construction and industrial
sites.

V1K 330.33 + 331.52

Anopeesa E. A. AHanu3 JUHAMUKY TMPOM3BOTUTENb-
HOCTHU TPYJia B CTpouTeNnbHOI orpaciyu Poccunm // Becr-
HUK IPX/JAHCKUX NH>KeHepoB. 2017. Ne 4 (63). C. 243-250.

DOI 10.23968/1999-5571-2017-14-4-243-250

Kniouesvle c106a: KOHKYPEHTOCIIOCOOHAsT 9KOHOMIU-
Ka, CTPYKTYpHble M3MEHEHMSA B INPOM3BOJAUTENbHOCTH,
IIpOM3BOJUTEIBHOCTD TPyJA B CTPOMUTENLCTBE, MOJE/D
OVIHAMUKM IIPOM3BOSUTEIBHOCTY, TEMII POCTA IIPOU3BO-
IUTETbHOCTH TPYJa.

PaccmoTpeHbl pasnnuHble METOAVKM pacdera IIpo-
M3BOJMUTENbHOCTY TpPyJa B CTPOUTENBHON OTPAC/IN.
[TpenmoyxeHa aBTOPCKasi METOAMKA MMOJOOHOTO pacyera,
KOTOpasi MOKeT OBITH MCIIONb30BAHA IIPU CTPYKTYPHBIX
OTpac/eBbIX CONOCTABIEHMAX, a TaKKe JIA aHalInu3a
CTPYKTypHOM [uHamMuku. Ha ocHOBe cTaTmMCTMYecKMx
[AHHBIX IIPOAHA/IM3MPOBaHA IMHAMMKA IIPOU3BOSUTEND-
HOCTU TPYZa B pasHbIX oTpacisax Poccum, nccnemosano
3HaueHMe IIOKa3aTe/lsl NPOU3BOOUTEIBHOCTY B CTPOU-
TeJIbHOI OTpac/n Jii pasHbIX cTpaH. IlocTpoena Mopernb
OVIHAMUKY IIPOM3BOMUTENbHOCTH TPyJa B CTPOUTEIbHOM
OTpac/y, MO3BOJIAKLAsA IPOTHO3MPOBATh 3HAY€HNUE I10-
KasaresLd IIpU COXpaHAmllelicsa TeHaeHuun. Ilpeniosxen-
HBIVI METOJ, pacyeTa IOKa3aTesell IPOn3BOAUTETBHOCTI
" aHa/M3a TeHEHIMM ero u3MeHeHus 3 peKkTrBeH mpu
aHaJM3€e M3MEHEHMA CTPYKTYPbl MAaKPOIKOHOMUYECKUX
CUCTEM, a TAK)Ke OTPAC/IEBBIX MI3MEHEHNIA.

WM. 2. Tabn. 3. bubnuorp.: 18 Hass.

Andreeva E. A. Analysis of the labour productivity
dynamics in construction industry in Russia. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 4 (63), pp. 243-250.

DOI 10.23968/1999-5571-2017-14-4-243-250

Keywords:  competitive ~ economy,  structural
changes in the labour productivity, labour productivity
in construction, the model of the labour productivity
dynamics, labour productivity growth rate.

The article discusses different methods of calculating
labour productivity in the construction industry. There
is offered the author’s original method for calculating
the labour productivity, which can be used at structural
sector comparisons, as well as for the analysis of structural
dynamics. On the basis of statistical data, dynamics of
labour productivity in different sectors of economy of
Russia hasbeen analyzed, and the labour productivity value
in the construction industry of foreign countries has been
investigated. A model of the labour productivity dynamics
in the construction industry has been constructed, which
allows forecasting the value of the index at the continuing
tendency. The proposed method of calculating the labour
productivity index and analysis of its change tendency
is effective at the analysis of changes taking place in
macroeconomic systems' structure and the industry.

YIK 338.4

Anmunos []. H. OnruMmusanusa mapaMeTpoB pea-
MU3AINY TPOEKTOB TEXHUYECKOTO IepeBOOPYKeHNS
NPeANpUATHIT MHAYCTPUATBHOTO JAOMOCTPOEHMSA Ha
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Pechepamei

OCHOBE TeOpNH NOTOKOB // BeCTHNK rpak[JaHCKMX VH-
>KeHepoB. 2017. Ne 4 (63). C. 251-257.
DOI10.23968/1999-5571-2017-14-4-251-257
Kniouesvle cnosa: [OMOCTpONUTENbHbIE KOMOWMHATDI,
TeXHIYIECKOe IIePeBOOPYKeHIIe, TeOPYs IOTOKOB, TOTEH-
IyajbHbIE 1 ITAapagOKCA/IbHBIE K/IE€TKY, INK/IOTrpaMMa.
O6ocHoBaHa 11e71eCO00PA3HOCTh TEXHMYECKOTO Iie-
peBOOPY)KCHI/IFI AOMOCTPOUTENDbHBIX KOM6I/IHaTOB KakK
OfIHOJT 13 TIPOTPECCUBHBIX (OPM BOCIPOM3BOJCTBA
OCHOBHBIX IPOM3BOACTBeHHBIX (oHmoB. Ha mpumepe
TIOMEHCKOTO [JOMOCTPONUTEIBHOIO KOMOMHATA PaccMo-
TpeHa IPOrpaMMa TEXHIYIECKOTO IEPEBOOPYXKEHUs 3a-
BOIa prHHOHaHe}IbHOI‘O NOMOCTPOEHN, BKIIOYAKOIIAA
JeThIpe MPOEKTa: BHEApeHue o60pyNOBaHMA I/ M3rO-
TOBJIEHMsI CBall, MOIepHMU3ALNIO (POPMOBOYHON JIMHUY,
MOJepPHI3ALUI0 aPMOIIPOM3BOACTBA U BHeLpeHne 060-
pyIIOBaHI/IH 1A MHOFOHYCTOTHI)IX IUINT HeperbITI/IﬁI. Ha
OCHOBE TeOpUJI IIOTOKOB OIIpefie/ieHa OITHMAIbHAs 0Ye-
PEHOCTD UX peann3alii, IO3BOAIIAs 32 CUeT COBMeE-
I[eHVsI OFHOTUIIHBIX PabOT COKPATUTh CPOKU peannsa-
IV IIPOEKTOB, CHU3NUTD 3aTPAThI I CTOMMOCTD IIPOEKTOB.
V. 5. Tabn. 1. bubnuorp.: 5 Ha3B.

Antipov D. N. Optimization of the implementation
priority of technical modernization parameters of
prefab construction enterprise projects on the basis of
the theory of flows. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 4 (63), pp. 251-257.

DOI 10.23968/1999-5571-2017-14-4-251-257

Keywords: house building plants, modernization,
theory of flows, potential and paradoxical cells, sequence
diagram.

The paper substantiates the expediency of
modernization of house-building plants as one of
progressive forms of fixed business assets' reproduction.
On the example of the Tyumen house-building enterprise,
the author considers the modernization program of a
large-panel housing construction plant including the
following four projects: introduction of pile production
equipment, molding line modernization, reinforcement
production modernization and introduction of the
equipment for hollow core floor slab panels. On the
basis of the theory of flows, there is offered a solution
of the problem of determining the optimum realization
sequence of these projects, which allows reducing the
terms of implementation and cutting the expenses and
cost of projects due to combination of the common type
works.

YIK 35.075.8

Ipubosa IO. II., Tpywxosckas E. II., Kpusonocos A. M.
AHanus eATeNbHOCTI OPraHU3anMii TOPOCKOTO XO-
3AiCTBa Ha IpUMepe paboThl >KIINIIHOTO KOMUTETa

npasurenbcrBa CaHkr-IlerepOypra // BecTHUK rpax-
MaHCKUX NHXeHepoB. 2017. Ne 4 (63). C. 258-265.

DOI 10.23968/1999-5571-2017-14-4-258-265

Kniouesvie cnosa: >XWinijHasi IIONUTHKA, LeJIEBble
IPOrPaMMBI, Y/IydIIeHNe KIIUIITHBIX YCITOBIL.

ITpoananu3npoBaHa AesITeIBHOCTD OJHOTO 13 UCIION-
HUTENbHBIX OPraHOB rOCyAapcTBeHHOI BracTy CaHKT-
[Terepbypra — JKmmmimHoro Kommurera, — HalpaB/IeH-
Hasl Ha peajiM3allio IePBOCTEIEHHBIX 3a/1ay XXUINIIHOI
nomutuky POccun B 9acTyt Yy dIe st JKU/INIHBIX YCTIO-
BUII TOPOXKaH. PacCMOTpPEeHbI OCHOBHBIE CITOCOOBI OKasa-
HVSI TOCYAAapPCTBEHHOTO COfeiicTBUS rpakgaHaM CaHKT-
[erepbypra, cOCTOALIMM HA yd4eTe B KayeCTBE HYXK-
MAIOIIMXCSL B JKMIBIX TIOMEIEHVSIX WIN B COTENCTBUU B
YTy IIeHUN KVIUIIHBIX YCIOBYiT. OIIMCAHBI MEXaHU3MBI
peamusanuy UeneBblx nporpamm CaHkT-Ilerep6ypra.
VKkaszaHbl HOfBeNOMCTBeHHble JKMmniHOMy KOMMTETY
OpraHmsanum, Kyfa MOryT 0OpaTUThCs TpaXK/jaHe 3a Io-
MOIIBIO B PEIIEHNN XVIUIITHOTO BOTIPOCA.

Vn. 2. Tabn. 5. Bubmuorp.: 15 HasB.

Gribova Yu. D., Trushkovskaya E. D., Krivonosov A. M.
Analysis of the activities of municipal economy
organizations onthe example of the work of the
Housing Committee of St. Petersburg Government.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 4 (63), pp. 258-265.

DOI 10.23968/1999-5571-2017-14-4-258-265

Keywords:  housing  policy, target programs,
improvement of housing conditions.

The article analyzes the activities of one of the Executive
public authority bodies of St. Petersburg, namely, the
Housing Committee, aimed at the implementation of
the priority tasks of the housing policy of the Russian
Federation, with regard to improving the living conditions
of citizens of St. Petersburg. The main methods of providing
the state support to the citizens of St. Petersburg who are
registered as being in need of the living premises or some
aid in improving the living conditions. The mechanisms
of realization of target programs of St. Petersburg are
described. Some organizations are enumerated that are
subordinated to the Housing Committee, where citizens
may apply for help in solving the housing problem.

YK 539.4

JKuneyxuti A. b. PasBurHe cucTeMbl yIpaBIeHNA
SKCIUTyaTaly XWINITHOTO (POHIA B yCIOBUAX HeCTa-
6MIbHOIT 9KOHOMUKMY // BeCTHMK Irpa>kTaHCKIX MH)KeHe-
poB. 2017. Ne 4 (63). C. 266-274.

DOI10.23968/1999-5571-2017-14-4-266-274

Kniouesvle cnosa: pasBuTHe CHUCTeMBI, pedopMUpo-
BaHMe, YIIPaB/IeHNe dKCIUTyaTallny, SHepreTideckas ad-
(eKTMBHOCTD, XWIMIIHBIA (OHN, HeCTaOMU/IbHAS SKOHO-
MIKa.
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BecmHuk epaxo0aHckux uHxeHepos. 2017. N° 4 (63)

PasHoob6pasue B3IIAMOB Ha pedOpMUPOBaHME CH-
CTeMBI YIIpaB/IeHNUs SKCIUTYaTaly XXIINIIHOTO (GOHHa,
a TAaK)Xe 0COOEHHOCTH [IeHOO0OPAa30BaAHNS Ha IPOAYKIINIO
(ycmyru) mpenmpusTuii oTpacin, obecrednBarolie mo-
BBIIIIEHE SHEPTETUIECKOI 9P PEKTUBHOCTH, TIOATBEPXK-
JAIOT aKTYaJIbHOCTh M 3HAYMMOCTD VCCIIELYeMON IMpo-
6rembl. Llesp aBTOPCKOTro moMcKa — paspaboTKa Teope-
TUYECKNX IOJIOKEHWIT M MPAKTUIECKUX PeKOMeEH/ AL
[0 VICIIO/Ib30BAHMIO PECYPCOCcOepeXxeHNs, HO3BOJISIOLINX
HOBBICUTH 9 EKTUBHOCTD YIIPABIEHNUS KCIUTYaTALIUN
XIWINITHOTO (OH/A B YC/IOBYSIX HECTAOMIbHON 9KOHO-
MUK

Tabm. 2. Bubnuorp.: 15 Ha3s.

Zhipetskiy A. B. Development of the management
system of the housing stock operation in the
conditions of unstable economy. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 4 (63),
pp. 266-274.

DOI 10.23968/1999-5571-2017-14-4-266-274

Keywords: system development, reforming, operation
management, energy efficiency, housing stock, unstable
economy.

A variety of views in regard of reforming the
management system of housing stock operation as well
as the features of pricing formation on the production
(services) of the enterprises of this branch providing
the increasing of power efficiency, testify the relevance,
importance and urgency of the studied problem. The
purpose of the author’s search is development of theoretical
provisions and practical recommendations for resource-
saving, which would allow increasing the management
efficiency of housing stock operation in the conditions of
unstable economy.

YK 69.003
HIlamapa 0. A. CTpouTenbCcTBO KaK HampaBlIeHUe
puBepcMPUKANMY  IKOHOMUYECKON  [JleATeTbHOCTH

NPOMBIITIEHHbIX KOMIaHMii // BecTHUK TpakJaHCKMUX
nHxeHepoB. 2017. Ne 4 (63). C. 275-280.

DOI10.23968/1999-5571-2017-14-4-275-280

Kntouesuvie cnosa: puBepcudukaiys, CTpOUTENbCTBO,
cTparermdeckas 30Ha xosAricrsoBanus, C3X.

[IpoBeneH aHanu3 BUAA AEATETbHOCTU «CTPOUTENDb-
CTBO» KaK IIOTEHIIVAaJIbHOTO HaIlpaBleHMs guBepcudm-
KalMy 9KOHOMMYECKON JIeATETbHOCTY IPOMBIIIIEH-
HBIX KOMITaHUI. BbIABIEHBI OCTOMHCTBA M HEJOCTATKI
CTpOMTENBCTBA KaK cepbl AuBepcnduxannm. BoigeneHsr
U MPOAHANMM3MPOBAHBI JIBa MOAXOA K (HOPMUPOBAHUIO
IMBepCU(UKALIVIOHHBIX CTPATETUII B CTPOUTENBCTBE: «OT
PecypcoB» I «OT PbIHKa».

Vin. 2. bubmmorp.: 17 Hass.

Shamara Yu. A. Construction as a direction
of economic activity diversification of industrial
companies. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2017, no. 4 (63), pp. 275-280.

DOI 10.23968/1999-5571-2017-14-4-275-280

Keywords: diversification, construction, strategic zone
of business, SZB.

The article presents the results of research aimed at the
analysis of such activity as “construction” which is regarded
as a potential direction of economic activity diversification
of industrial companies. Advantages and disadvantages of
construction as the area of diversification are revealed. Two
approaches to the formation of diversification strategies in
construction industry are identified and analyzed: the first
one is based on the “resources” aspect, and the second one
is based on the “market”.



