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Bannyo Iune6. drambpl MCTOPMYECKOTO Pa3BUTUS
ITTAHMPOBOYHOI CHCTeMBbI I. Aenno // BeCTHUK rpax-
ImaHCKuX nHXeHepoB. 2018. Ne 1 (66). C. 5-9.

Knrouesvie cnosa: Cupus, Anenno, ucTopus apxXuTek-
TYPBI, TPaJJOCTPOUTENBCTBO, FTOPOJCKas Cpefia.

PaccMmaTpuBaioTcs OCHOBHBIE 3Tambl TI'PafoCTPON-
TE/IHOTO pasBUTHA ropofa Asermo. Bygy4n o6bekrom
Bcemupnoro Hacnmenus, ropoy obragaeT He TOIbKO Ia-
MATHUKAMM apXUTEKTYPBI, HO I YHUKAIbHOV TOPOJICKOM
cpepnoii. CoBpeMeHHbIN AJIENINIO 3HAYUTEIbHO NTOCTPajial
OT BOeHHOro KoH(uKTa. CTaBUTCA 3afada IpOBefjeHNA
pecTaBpalOHHO-BOCCTAHOBUTENIBHBIX PabOT € LeJbIo
BO3POXK/IEHNSI apXUTEKTYPHO-IUIAHMPOBOYHON UJIEH-
TUYHOCTY TOPOJICKOI Cpefibl IPEBHETO ropofa. 3aor f10-
CTIDKEHUS 9TOM e — M3ydeHne GopMmUpOBaHUs Ipa-
TOCTPONTENIbHOTO KapKaca AJIeNIo, ero HeIOBTOPMMO
IJIAHMPOBOYHOI TKaHU, KOTOpas CK/Ia/iblBanach B Teye-
Hle MHOTVIX BEKOB.

V. 4. Tabn. 1. Bubnumorp.: 12 HasB.

Ghaleb  Bannoud. 'The stages of historical
development of the city of Aleppo planning system.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2018, no. 1 (66), pp. 5-9.

Keywords: Syria, Aleppo, the history of architecture,
urban planning, urban environment.

The article considers the main stages of urban
development of the city of Aleppo. Being a world heritage
object, the city has not only monuments, but also a unique
urban environment. The city of Aleppo has suffered from a
military conflict. The article substantiates the necessity of
carrying out restoration works to restore the architectural
identity of the urban environment the ancient city. The
basis for achieving this goal is the study of the urban
framework formation, Aleppo's unique planning fabric,
which has developed for many centuries.
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Haswnos P M., 3anmanson A. M. CHOpPTUHI-TIanac
u Tom kymprypbl JIOCIIK: aBTOpCTBO, maTMpoOBKa,
NpeeMCTBEHHOCTb // BeCTHUK Tpa’kJaHCKUX MHXKeHe-
poB. 2018. Ne 1 (66). C. 10-16.

Kntouesvie cnosa: crioptuBHbIE coopyskeHms, Crop-
TUHT-TIa/1ac, UCTOPUs CTPOUTENbCTBA, ABOPLbI KYIbTY-
pol, [IBOpeI; KyIbTypbl IIPOMKOOIIEPAIIIL.

Vsmaraetcss ~ MCTOpMsi ~ MHOTOQYHKIMOHATBHOTO
CIIOPTUBHO-Pa3BIeKaTeIbHOTO KoMIulekca «CIOPTHHI-
manmac» (1910-1911 IT. HOCTPOIKM) M €ro IHOCIefylo-
mell peKOHCTpyKuyu. Ha ocHoBaHMM coXpaHMBLIeN-
CSl NIPOEKTHOI [JOKYMEHTalMM YTOYHAETCS aBTOPCTBO
mpoekta (C. I. IuHrep), 4To IO3BOJSET HUCIPaBUTDH
HeBEepHYI0 aTpuOyuuio 3faHuA (paHee BCe MCCIEOBa-
T HPUINMCHIBAIN 3HAYUTENLHYIO IO aBTOPCKOTO
yuactua apxurexropy A. E. Bemorpyny). Ormeuaercs
IPeeMCTBEHHOCTb (PYHKINMU U KOMIIO3UI[MOHHBIX IIple-
MOB IIpM IlepecTpolike 3faHyA B JIoM KyJIbTYpbI IIPOM-
KOOIIepAII 110 IIPOeKTY apxuTeKTopoB E. A. JleBuHcoHa
u B. O. MyHua. B Hay4yHbIIT 000pOT BBOIATCSA BHOBb 00-
peTeHHbIe YepTeXU U M300paKeHM .
Wn. 10. bubmuorp.: 14 Hass.

Dayanov R. M., Zalmanzon A. M. LOSPK Sporting
Palace and Palace of Culture: the authorship,
construction time and continuance in compositional
techniques. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2018, no. 1 (66), pp. 10-16.

Keywords: sports facilities, Sporting Palace, history of
construction, palaces of culture, Industrial Cooperation
Palace of Culture.

The article presents the history of the multifunctional
“Sporting Palace” (constructed in 1910-1911) and its
reconstruction of the later period. On the base of the
survived project documentation, the authorship of the
design is specified (S. G. Ginger), which allows to correct
the mistake in the attribution of the building (earlier,
some researchers had exaggerated the role of the architect
A. E. Belogrud in development of the building design).
The paper shows the continuance in the function and
compositional techniques at rebuilding of the LOSPK
Palace of Culture according to the design of the architects
E. A. Levison and V. O. Munts. As a result, the academic
community receives the newly revealed architectural
drafts and images.

YIK 72.03:7.072.3
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3asapuxun C. II. Tumonorns apxuTeKTypHOIl Kpu-
KN cepenunbl XIX - Havana XX B. // BecTHUK rpax-
TaHCKMX MHXKeHepoB. 2018. Ne 1 (66). C. 17-22.

Kntouesvie cnosa: apxuTeKTypHast KPUTHKA, TUIIONO-
I'MisA, KOHIENIMOHHDIE CYXX/IeHNs, NepBUYHasA KPUTHUKA,
HeIOCpefCTBeHHAsI KPUTHKA, OLIEHKA.

PaccMarpuBaroTca THUIIBL PYCCKOM apXUTEKTYPHOI
kputuky cepenyubl XIX — Havama XX B. BeiienneHsl Tpu
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KpPYIIHbIE TPYIIIbI KPUTUYECKUX CY>KIEHUIT: KOHLeNIV-
OHHBbIE, I€PBUYHbIE 1 HENOCpencTBeHHble. K KOHIem-
[[IOHHBIM OTHECEHBI CYXK[JeHVsI, VIMeIolie CBOUM 00b-
eKTOM apXUTeKTypHbIe B3IJISbl BpeMeHM. [pymma mep-
BIYHOI KPUTUKU BKITIOYAET Pe3y/IbTaThl KOJUIEKTMBHOTO
aHamusa (pelleHMs >XIOPY, 3aKTIOYeHMs KOMUCCHIT 1
p.). HemocpencTBenHast apxuTeKTypHast KpUTHKA Oblia
HaIIpaB/ieHa Ha KOHKPETHbIE [IPOEKTHI U MOCTPONKI, KO-
TOpBIe OBIIN 0OBEKTAMY aHATUSUPYIOLINX MO0 KOHCTa-
TUPYIOLIMX CY>KIEHMUIL. 3aTparnBaioTCs MOHATHUA U MIPO-
671eMbI 00111eMeTOOIOTNYECKOTO XapaKTepa, CBsI3aHHbIe
C IPUPOROIT KPUTUYECKUX CYXKAeHMI (IpOTMBOpedns
ApXUTEKTYPHOTO IpoLiecca, Ipo0IeMbl OLIEHKN U Jip.).
Bubmuorp.: 15 Ha3ss.

Zavarikhin S. P. Typology of Russian architectural
criticism of the mid XIX - early XX centuries. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 17-22.

Keywords: architectural criticism, typology, conceptual
judgments, primary criticism, spontaneous criticism,
evaluation.

The article discusses the types of Russian architectural
criticism of the mid XIX - early XX centuries. There have
been identified three large groups of critical judgments —
conceptual, primary and spontaneous ones. Conceptual
criticism is considered as perceptions that regard the
architectural views of the time as the objects. Primary
criticism involves the collective analysis results (e.g., jury’s
decisions, findings of commissions, etc.). Spontaneous
criticism is directed at specific projects and buildings,
which are objects for analyzing or summative judgments.
The article also addresses the concepts and issues of
general methodological character related to the nature
of critical judgments (contradictions of the architectural
process, problems of evaluation, etc.).

VIIK 684.4.059.3.001.5
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3axaposa A. E., Muponosa C. J. WccnemoBanme
TIPOYHOCTHBIX CBOJVICTB YITIOBOTO COeIMHEHN MIaHKe-
Ha M3 TICTBEHHNIIBI ¥ Opyca U3 OJHOHANIPABIEHHOTO
mmnoHa LVL pia orpakgaromux KOHCTPYKIMIL IPH 1O-
MOIIM YTIOBOTO AepKaTend // BecTHUK TrpakmaHCKNMX
nHxeHepos. 2018. Ne 1 (66). C. 23-27.

Kniouesvie cnosa: mnaHKeH, 6pyc U3 OGHOHAIPaBIICH-
Horo mnoHa LVL, yrnosble coeiiHeHNA.

[TpencTaBneHbl pe3yabTaTbl MUCIBITAHUI YITIOBBIX
COeMHEHNI! IUIAHKeHa M Opyca MHOTOC/IONHOTO, Kiee-
HOTO 13 OffHOHampasjeHHoro mmnoHa LVL. IlnankeHn us
JIMCTBEHHUIIBI B OCHOBHOM MCIOJIb3yeTCS IJIA Orpax-
TAIOIIMX KOHCTPYKLMIL M Hapy>KHOI 06/muioBKu dacaza.
BcnencrBue 3T10ro HeOOXOAMMO BBIIIOIHATh KaueCTBEH-
Hble J HaJIeKHBIE COeIMHEHUA IOCOK MEXIY COOOIL.

Taxke OEHUM U3 COBPEMEHHBIX NPUMEPOB MHXXeHep-
HOIT [[peBeCHHBI AB/IACTCSI OPYC U3 OXHOHAIPABIEHHOTO
mmoHa LVL. YunreiBas ctpoenne LVL u ero otmmansa ot
L[e/IBHOI JIPEBECUHBI, @ TAK)KE HETOCTATOK MHPOPMAIUN
0 MOBEJEHNUY ITOTO MaTepyana B PaslIMYHBIX YCIOBUAX
9KCITyaTaly, HeOOXOAUMO U3YIUTh OCOOEHHOCTU €ro
PaboTHI B JTAHHOM BUJi€ COEMHEHISL.
Wn. 7. bubnmorp.: 8 Ha3B.

Zakharova A. E., Mironova S. I. Study of strength
properties of the angular joint of larch planks and
the beam made of unidirectional veneer LVL in
enclosing designs by means of angular brackets. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 23-27.

Keywords: planks, beam of unidirectional veneer
lumber LVL, angular joints.

The paper presents the results of testing the angular
joints of planks and the beam of laminated glued
unidirectional veneer LVL. Planks made of larch are
mainly used for enclosing structures and exterior facings.
Because of this, it is necessary to provide high-quality and
reliable joints between the boards. A modern example of
engineering wood application is the beam of unidirectional
veneer LVL. Taking into account the features of the LVL
structure, its difference from solid wood, as well as the
lack of information on the behavior of this material under
different operation conditions, it is necessary to study the
features of its operation in this type of joints.

YIK 692
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Hcexees 1. ]I., Tpopumos A. B. CoBepiIeHCTBOBaHIe
METOJUKN pacyeTa MONOIMX Kene300e TOHHBIX CBOJOB,
ONNMpPAIOLINXCA Ha MeTammyeckue Oamkm // BecTHmk
TpaXXAaHCKUX MH>KeHepoB. 2018. Ne 1 (66). C. 28-33.

Kniouesvte cnosa: <ene3obeTOHHbIC CBOMIBI, pacyer,
COBMeCTHast paboTa, HepeKpbITHe.

PaccMoTpeHBI 0COOEHHOCT pacyeTa MOIOTUX XKerle-
300€TOHHBIX CBOJIOB, OIMPAIOIINXCA Ha MeTa/UIN4ecKue
6anku. IIpyBeneHbl OCHOBHBIE IPUYMHBI OMIMOOK IIpK
IPOEKTUPOBAHUM TOOOHBIX KOHCTPYKILMIL, Befyline K
VX HEeOIIpaBJaHHOMY yculeHuo. Pagpaborana HoBast Me-
TOZMKA pacyeTa KOHCTPYKIUY, YUNTHIBAIOIAsA COBMECT-
HYI0 paboTy ee 97eMeHTOB. [JaHHBIII METOJ, UCIIONb30BaH
B pacueTe HaJIIOJBaIbHOTO IepeKpbITusA Jloma MenbHu-
koBa B CaHkT-IleTep6ypre. PesynbTaThl pacuera cpas-
HUBAIOTCA CO 3HAUCHUAMM, IIOTyYeHHBIMI B pe3y/bTare
MHCTPYMEHTA/IbHOTO aHa/IN3a.

V. 6. bBubnuorp.: 4 HasB.

Isekeev I. D., Trofimov A. V. Improvement of the
method of calculating the gently sloping reinforced
concrete vaults supported by metal beams. Vestnik
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grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 28-33.

Keywords: reinforced concrete vaults, calculation, joint
work, floor slab.

The article is devoted to the features of calculating the
gently sloping reinforced concrete vaults supported by
metal beams. The authors show the main causes of errors
at the design of such structures leading to their unjustified
strengthening. A new method for calculating the design,
taking into account the joint work of its elements, has
been developed. This method was used in the calculation
of the basement floor slab of the House of Melnikov in
St. Petersburg. The results of the calculation are compared
with the values obtained as a result of the instrumental
analysis.

YIK 692

DOI10.23968/1999-5571-2018-15-1-34-39

Kupvanosa JI. B., Ilempos M. IO., Cxasviu A. B.,
Xeoposa A. H. CraTucTudecKkoe JCCIegoBaHIe Bepo-
ATHOCTYI OTKa3a KOHCTPYKIUM IIPU CelicMIMYeCcKOM
BO3JIe/ICTBMM  HAa OCHOBE MOJIETM  MHOTO3TAKHOTO
3ganMsaA // BecTHMK TIpaXKIaHCKuX MHXXeHepos. 2018.
Ne 1 (66). C. 34-39.

Kntouesvle cnosa: CTaTUCTHKA, BEPOATHOCTD, OTKA3,
OLIEHKA HAJIeXHOCTH.

ViccnemoBaHo BiMAHME BUJA pacIpefiefieHMs Ha
OLIeHKY HaJe)KHOCTH IATU- U JeBATUITAKHBIX >KIJIBIX
XKe/e300e TOHHBIX 3[aHIIT PV HeCTALMOHAPHOM JEeBSITHU-
0a//IbHOM CefICMIUYeCKOM BO3JeICTBUIL.

Tabm. 4. bubmorp.: 11 Ha3s.

Kir'yanova L. V., Petrov I Yu., Skavysh A. V,
Khvorova A. N. Statistical study of the probability of a
structure failure under seismic action on the base of a
multi-storey building model. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2018, no. 1 (66),
pp. 34-39.

Keywords: statistics, probability, failure, reliability
assessment.

The article presents the results of study aimed at
estimating the distribution type influence on the reliability
assessment of the 5- and 9-storey residential reinforced
concrete buildings under unsteady nine-point seismic
impact.

YK 69.059.28
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Py6uyo06 V1. B. OCHOBBI METOOTIOT MY CO3[{AHILS PICK-
OpPMEHTHUPOBAHHBIX MOJieNiell MOHNTOpUHTIA // BecTHUK
TpaXJaHCKUX MHXKXeHepoB. 2018. Ne 1 (66). C. 40-49.

Kntouesvie cn068a: MOHUTOPWHT, CHCTeMbl Habmofe-
HIISI, BBIOOP ITapaMeTPOB M3MePEHNs], BEPOSITHOCTD Pas-
pYLIEHV.

ViccnemoBana METONONOTUA OIpPENENeHNs HaleKHO-
CTU CTPOUTENbHBIX KOHCTpyKumit. Llenmpio mccnenosa-
HUA SB/IACTCA JJOKA3aTe/IbCTBO HEOOXOAUMOCTY BeleHNA
HaOJIIOfleHNII 3a IapaMeTpaMM BO3JENCTBUA U 3a Iapa-
MeTpaMy CONPOTUBJIEHMA BO3JEICTBUIO, BK/IIOYas He
TOJIbKO UX CpeJHue 3Ha4YeHMs, HO U gucnepcuio. Iloka-
3aHO, YTO yBenudeHre Koo uineHTa Bapualyn mapa-
MeTpa CONPOTUBJIEHUA BO3elcTBuUA 10 0,3 mpy nmpovux
HEV3MEHEHHDIX BeIMYMHAX IPUBOJUT K HEOTYCTUMOMY
CHIDKEHUIO HaJiexxHoCTH o 0,95. PaccMoTpeHsI cpefcTBa
MOHUTOpMHTA flepopMariit KOHCTpYKIun. IIpuBeneHs
KpuUTepuy BbIOOpa MeCT YCTAHOBKHU JATUUKOB Jedop-
Marun 1 ux 6assl. [TokasaHa HEOJHO3HAYHOCTb MHTEP-
mperauny gedopMaluy B MeXaHUYeCKMe HallpsDKeHUA
KOHCTpyKuyn. [TpuBeeHHOe TeopeTudeckoe 060CHOBa-
HI€ TO3BOIAT CO3JaBaTh CUCTEMbl MOHUTOPUHIA 32 CO-
CTOSIHMEM CTPOMTENbHOTO OOBEKTa VIIM ero OTHEeTbHBIX
9JIEMEHTOB, YYUTBIBAIOIINE M3MEHEHNE CTaTUCTUYECKUX
XapaKTEePUCTUK M3MEPAEMBIX ITapaMeTPOB, YTO ITOBBI-
CUT TOYHOCTb MIPOTHO3MPOBAHUA Pa3BUTHUA HETaTMBHBIX
IIPOLIECCOB, CIIOCOOHDBIX MPUBECTY K Ype3BbIYaiiHON CU-
TyaluM, CBA3aHHOI C pas3pylleHneM 06beKTa.

Vin. 4. Tabn. 1. Bubmuorp.: 26 Ha3B.

Rubtsov I. V. Fundamentals of methodology of
creating the risk-focused monitoring models. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 40-49.

Keywords: monitoring, monitoring systems for
observation, choosing the parameters of measurement,
the probability of failure.

The article presents the methodology of assessing
the reliability of structural elements in construction.
The purpose of the study is to prove the necessity of
carrying out monitoring over the influence parameters
and the resistance to the influence parameters including
not only their average values but also the dispersion. It
is shown that the increase of the variation coefficient of
the resistance to the influence parameter up to the value
of 0.3 with other parameters being unchanged causes a
non-admissible reduction of the reliability value to 0.95.
The means of monitoring over the structure deformations
are considered. The criteria for choosing the places for
installation of strain gauges and the gauges' bases are
presented. The ambiguity of deformation interpretation
in mechanical stresses in structural elements is shown.
The suggested theoretical substantiation will allow
developing the monitoring systems for observance over
the construction projects or their structural elements
considering the change in statistical characteristics of the
measured parameters. The use of such monitoring systems
will improve the accuracy of forecasting the development
of negative processes that are able to cause emergency
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situations resulting in the failure of the structures
concerned.

YIK 539.3

DOI10.23968/1999-5571-2018-15-1-50-52

Kaean-Posenuyeetie /1. M., Xaneyxas O. b. IIpocrtas
npuémoKkeHHas (opMyra IA KPUTHMYECKOW CHIBI
B YIIPYTOM CTep>KHe IepeMeHHOro cedeHus // BecTHnk
rpaXJaHCKuX MHXXeHepoB. 2018. Ne 1 (66). C. 50-52.

Kntouesvie cnosa: KpuTudeckas Cuja, CTep>KeHb Iiepe-
MEHHOTO CedeHsI, IpUbmDKeHHas GopMya.

[IpennaraeTcst mpocreitias npuobIKeHHass Gopmy-
JTa BBIYVIC/ICHNA KPUTUIECKON CHJIBL B CTEP>KHe IIepeMeH-
Horo cedeHus. Popmyna obecriednBaeT MHXXEHEPHYIO
TOYHOCTb B 5 %, KOT/ja TI0 [/ITHE CTeP)KH:A KeCTKOCTH OT-
nnm4arrca B 10-15 pas.

Vin. 6. Bubnmorp.: 4 HasB.

Kagan-Rosenzweig L. M., Khaletskaya O. B. Simple
approximate formula for critical force in elastic rod
with variable cross-section. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2018, no. 1 (66),
pp. 50-52.

Keywords: critical force, rod of variable cross-section,
approximate formula.

The simple approximate formula is proposed for
calculating the critical force in a rod with variable cross-
section. The formula provides an engineering accuracy
of 5 % when the difference in the rod's rigidity along the
length is 10-15 times.

YK 539.3

DOI10.23968/1999-5571-2018-15-1-53-56

Xapna6 B. []. O6 ogHOM TI060NBITHOM CBOIICTBE J7Te-
MeHTapHOI Teopuy M3rmba // BeCTHUK TpakmaHCKUX
nHxenepos. 2018. Ne 1 (66). C. 53-56.

Kniouesvle cnosa: nsrub, sneMeHTapHas TeOPUs, TeO-
p¥A YIPYTOCTH.

DopmynmpyeTcs U JOKasbIBaeTCA ClIeAyONas Teope-
Ma 97IeMEHTAapHOI Teopu U3ruba: HalpsHKEeHHOe COCTO-
sAHMe, onuceiBaeMoe popmynamu Hasbe, JKypaBckoro u
Ipacrocda, mpu onpeneneHHOM 3Ha4eHUN K03 duieHTa
ITyaccona (3aBucsIeM OT BUJA CEYEHMA U HAIIPAB/ICHUA
THOIIEPEYHOI CHIIBI) AB/IAETCS TOYHBIM PellleHNMeM 3afiadn
Teopuy ynpyrocti. [IpuBogsATcsa npumepsl

V. 5. Bubnuorp.: 1 HasB.

Kharlab V. D. About one interesting feature of
the elementary bending-moment theory. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 53-56.

Keywords: bending, elementary theory, elasticity
theory.

The author formulates and gives a proof of the
following theorem of the elementary bending-moment
theory: the stress state described by the formulas of Navier,
Zhuravsky and Grashof, at a certain value of the Poisson
factor (depending on the kind of section and the direction
of cross-section force), is the exact solution of the theory
of elasticity problem. Examples are provided.

YIK 624.152.63

DOI 10.23968/1999-5571-2018-15-1-57-63

Bocmpuxos K. B., bensxos /1. O. K Bompocy pacyera
yCTOIYNBOCT GOPTOB KOTIOBAHOB, APMUPOBAHHBIX
HarelIbHbIMU CTEP)KHAMM // BeCTHUK IPaKIaHCKMUX MH-
»eHepoB. 2018. Ne 1 (66). C. 57-63.

Kniouesvte cn06a: reOTeXHUYECKMIT pacyeT, IPYHT, KO-
3P PUIMEHT YCTOMINBOCTH, KpelieHne 60PTOB KOT/IOBA-
Ha, Hare/lbHbII CTEP)KEHb, APMOTPYHTOBAsI CTEHA, METOH
KOHEYHBIX 371eMeHTOoB, OptumG2.

B mpakTrke IPOEKTMPOBaHMs IPUMEHSIOT Pasind-
HBIe CIIOCOOBI KperuteHns: 60pTOB KOTIIOBAHOB, METO-
Ka 1opbopa mapamMeTpoB KOTOPBIX B HACTOSIIIEE BPeMsI
mpopaboTaHa ZOCTATOYHO IOLPOOHO, OfHAKO JyIA Ha-
TeJIbHOTO KPEIUIEHNs TaKas METOAMKA B OTeYeCTBEHHOI
nuTepaType IMpPaKTUYeCKU OTCYTCTBYeT. PaccMoTpeHa
mpo6ieMa OLIEHKM YCTOMYMBOCTY OOPTOB KOT/IOBAHa,
APMMPOBAHHBIX HATE/TbHBIMU CTEPXKHSMIU. BBIIOIHEHO
olIpefieieHie 3HAYeHWIT [IPeIe/IbHBIX BEPTUKA/IbHBIX Ha-
[PSDKEHMIT [IPU «[IPOPe3aHuM» IPyHTa GOKOBOII IIOBEPX-
HOCTBIO apMoajieMeHTa. [IpoBefieHO COMOCTaBIeHMe pe-
3y/IPTATOB pacdeTa yCTONYMBOCTY IPU MOAEIMPOBAHUN
HAreJIbHBIX CTEP)KHEI CTPYKTYPHBIMI 37IeMEHTaMI THUIIA
nail, geogrid u plate, B ToM 4ucrie ¢ y4eToM KpeIieHus
HOBEPXHOCTU HOPTOB KOT/IOBAHA.

Vn. 6. Bubnmorp.: 10 HasB.

Vostrikov K. V., Belyakov L. O. To the issue of
calculating the stability of open pit slopes reinforced
with ground nails. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2018, no. 1 (66), pp. 57-63.

Keywords: geotechnical calculation, soil, safety factor,
reinforcement of the excavation pit slopes, ground
nail, reinforced ground wall, finite elements method,
OptumG2.

In the practice of design, various methods of
reinforcing the pit walls are used, wherein the technique
for selecting the parameters has now been sufficiently
elaborated. However, the technique involving the usage
of the ground nail reinforcement is hardly mentioned
in the domestic literature. The article discusses the
problem of estimating the stability of the excavation pit
slopes reinforced with ground nail rods. The values of
the maximum vertical stresses are determined regarding
possible «cutting» of the soil with the lateral surface of the
reinforcing element. The results of stability calculations
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obtained by the simulation of nail rods with structural
elements of the «nail», «geo-grid» and «plate» types,
taking into account the reinforcement of the excavation
pit wall surface are compared.

YIK 624.131

DOI10.23968/1999-5571-2018-15-1-64-67

3aiiyes A. K., Mypawosa []. C. Ykpennenue 6epero-
BoIi muHMM peKyt CMOTEHKH C TOMOIIbI0 KOMIIO3MTHBIX
IIIYHTOBBIX CBali // BeCTHUK IpaXk/JaHCKMX MIH)KEHEPOB.
2018. Ne 1 (66). C. 64-67.

Kniouesvle cnosa: GeperoykpernseHue, IITyHTOBOE
OrpakJeHue, KOMIIO3UTHBIN IINYyHT, KOMIIO3UTHbBIE Ma-
Tepuabl.

Pexa CmoneHka — ofyH 13 pykaBoB HeBbpl — mpo-
tekaer 1mo Teppuropun Cankr-Ilerepbypra B paiione
BacuipeBckoro ocrposa. Ilo maHHBIM 00cCTemoBaHMIt
BUJJHO, YTO CYIIECTBYeT 0OIas TeHAeHINA pasMbIBa Oe-
perosoii muHKUK. beperoykpennenne Ha OCHOBHOI 4acTH
PeKM OTCYTCTBYET, a B MeCTaX, I7ie OHO €CTb, HaXOUTCA
B aBAPUITHOM COCTOSHMM. PaccMOTpeHBI Tpym BapuaHTa
peKkoHCTpyKiuu 6epera p. CMONEHKM ¢ IIOMOLIbIO 3a-
aHKEPEHHOTO LIITYHTOBOro orpaxaenus. Ilpencrapnensl
pesy/nbTaThl YMCIEHHOTO MOJEMMPOBAHUA U TEXHUKO-
9KOHOMMYECKOe CPaBHEHME IPMMEHEHUs CTalbHOIO 1
KOMIIO3/THOTO IIIIYHTOB B KaueCTBe OeperoyKperisio-
e’ KOHCTPYKIVM p. CMOJIEHKI.

Vin. 1. Tabn. 4. Bubnuorp.: 2 Ha3B.

Zaytsev A. K., Murashova D. S. Strengthening the
riverbanks of the Smolenka River with the composite
pile sheeting. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2018, no. 1 (66), pp. 64-67.

Keywords: riverbank revetment, sheet pile screen,
composite sheet pile, composite materials.

The Smolenka River, one of the branches of the Neva
River, flows through the territory of St. Petersburg in the
Vasiliyevsky Island area. According to survey data, there
is a general tendency observed, namely, that is erosion
of riverbanks. There is no riverbank revetment along the
main part of the river, and in places where there is some
riverbank revetment, it is in an emergency condition.
In this article, three variants of reconstruction of the
Smolenka River banks by constructing an anchor sheet
pile screen are considered. The results of numerical
modeling and technical and economic comparison of the
use of steel and composite sheet piles for reconstruction
design of the Smolenka River banks are presented.

YIK 624.159

DOI10.23968/1999-5571-2018-15-1-68-74

Kontowixos B. B., Ypasaesa H. IO., Kupunnos B. M.,
Konopamvesa JI. H. K Bonpocy ucciegoBaHus «CTEHbI
B TPYHTe» B KaueCTBe Orpak/lalouieii u Hecyuleil KOH-

CTPYKIIVIU 3[FaHWII ¥ COOPY>KeHmit // BecTHUK rpax/jan-
CKuX MHXeHepoB. 2018. Ne 1 (66). C. 68-74.

Kntouesvie cnosa: cTeHa B pyHTe, YMCTIEHHOE MOZIE/N-
poBaHue, OTpaXKJeHMEe KOTIOBAaHOB.

ITpoBopMTCA aHANMM3 MPEMMYILECTB U HEOCTATKOB
TPaHILEHONM «CTeHbI B TpyHTe». PaccMaTpmBaercs 4nc-
JIeHHOE MOJ€eIMPOBaHNe PabOThI «CTEHBI B TPYHTe» B Ka-
YeCcTBe OTPaK[eHNsA KOTIOBAaHOB VM HeCylleil KOHCTPYK-
UMM 3IaHUIT B MH)KEHEPHO-TEONOTMYECKUX YCTOBUAX
Caunkr-Iletep6ypra. [IpencraBieHo cpaBHeHMe Pe3yib-
TAaTOB pacueTos, nonydeHHbx B ITK JIVIPA u IIK Plaxis.

Wn. 7. Tabn. 2. Bubnuorp.: 9 Ha3B.

V. V. Konyushkov, N. Yu. Urazaeva, Kirillov V. M.
Kondrateva L. N. To the issue of studying the diaphragm
wall as an enclosing andload-bearing construction
of buildings and structures. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2018, no. 1 (66),
pp. 68-74.

Keywords: diaphragm wall, numerical modeling,
comparative analysis.

The paper presents an analysis of advantages and
disadvantages of the trench «wall in the ground»
(diaphragm wall) used in construction industry.
Numerical modeling of the trench «wall in the ground»
performance is considered as an enclosure of excavation
pits and a load-bearing construction of buildings in the
engineering and geological conditions of St. Petersburg.
A comparison analysis of the results obtained in LIRA PC
and Plaxis PC is presented.

YIK 624.152.63

DOI 10.23968/1999-5571-2018-15-1-75-82

Maneywes P A., bosapunues A. B., Pycey-
kuii A. A. CpaBHUTENbHBIN pacyeT OrpakJeHus KoT-
JIOBAaHOB METO[OM IINYHTOBON CTEHbI M 3KPAHOB
JKeCTKOCTH // BeCTHUK IpaXk[JaHCKMX MH>XeHepoB. 2018.
Ne 1 (66). C. 75-82.

Kntouesvie cnosa: momomHUTENIbHBIE OCAfIKM, OTPaXK-
feHNe KOT/IOBAHA, LIITYHTOBBIN P, 9KpPaH XKeCTKOCTH,
CTeHa B IPYHTe, YMC/ICHHbIII aHa/IN3, TPYHTOL[eMEHTHBII
Maccus.

IIpuBOgUTCA KpaTKMI aHAIU3 CYIIECTBYIOLUINX OTPaK-
IeHN)I KOT/IOBAHOB I COIIOCTaB/IeHME MX >KEeCTKOCTH,
puMepsl 9¢HEKTUBHOCTU OTCEYHBIX «IKPAHOB XKECTKO-
cTu». A peanbHBIX MH)KeHepHO-Ie0IOTUYeCKUX YCIo-
Buit Cankr-IleTepOypra MeTOOM KOHEYHBIX 37IEMEHTOB
BBIIIO/IHEH YVC/IEHHBIN aHa/IN3 OTPaKIEHMI KOTIOBaHa
U3 IIITYHTOBOTO Psifia ¥ HECKO/IBKMX BApPMAHTOB SKpaHa
xectkoctit. [TpoanamusupoBana 9¢eKTUBHOCTb ABYX-
PAHOTO HINTYHTOBOTO OTPAXKAEHMsA C IPOMEXYTOYHBIM
C/I0€M TPYHTA B €CTECTBEHHOM COCTOSIHUY U MICKYCCTBEH-
HO 3aKPEeIUIEHHOTO IPYHTOLIEMEHTHOTO MacCHBa.

V. 12. Ta6n. 3. Bubnuorp.: 6 Ha3B.
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Pegpepamei

Mangushev R. A., Boyarintsev A. V., Rusetskiy A. A.
Comparative calculation of the excavation pit enclosure
types by the method of sheet pile walls and rigidity
screens. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2018, no. 1 (66), pp. 75-82.

Keywords: additional settlements, excavation pit
enclosure, sheet piles row, rigidity screen, diaphragm wall,
numerical analysis, jet grouting soil massif.

The article provides a brief analysis of the existing types
of excavation pit enclosure and a comparison analysis of
their rigidity. Examples of the effectiveness of the cutoft
«rigidity screen» are given. Taking into account the real
engineering-geological conditions of St. Petersburg,
there has been carried out a numerical analysis by the
finite element method for the pit enclosure made of sheet
piles and several options of the «rigidity screen». The
effectiveness of a double-row sheet piling enclosure with
an intermediate layer of soil in the natural condition and
artificially-fixed jet grouting soil massif is analyzed.

YIK 693.55

DOI 10.23968/1999-5571-2018-15-1-83-87

Ilasnos B. B., Xopvkos E. B. ObecnedeHue mpod-
HOCTH CTBIKA «KOTIOHHA — IePeKpPbITHE» MOHOMUTHBIX
JKene300eTOHHbIX KOHCTPYKIIMIT TPy 3MMHeM OeTOHM-
poBaHuu // BeCTHMK TpaKFaHCKMX MHXeHepos. 2018.
Ne 1 (66). C. 83-87.

Kniouesvte c106a: MOHONMUTHBIIT 6ETOH, IPOTPEB, 3UM-
Hee 6ETOHMPOBAHNE, TeMIIEPATyPHbIE OIS,

PaccmarpuBaloTcs pes3yIbTaThl TeOpPeTUYECKUX pas-
PaboTOK IO IIporpeBy 6ETOHA B CTBIKE «KOJIOHHA — IIepe-
KpbITHE», ObOecrednBaomuX HOPMATUBHbIN TeMIlepa-
TYPHBIII PeXVM IpU TBepfieHNM 6eTOHa KOHCTPYKIIVIL.
ITo pesymbpraTraMm MCCIE[OBAHNUI BBIIIOTHEHBI PACUeThl I
IIpeJ/IoXKeH MEeTOJ, IIPOrpeBa, IO3BOIAIOIIVIT NCKTIOUUTD
BO3HMKHOBEHVE «MOCTHKOB XOJIOfa» U 06eCIednTh Tpe-
OyeMyI0 IPOYHOCTD HeTOHa.

Vin. 3. Tabn. 1. Bubnuorp.: 15 Ha3B.

Paviov V. V., Khor'kov E. V. Ensuring the strength
of the «column - slab» joint in cast-in-situ reinforced
concrete structures at winter concreting. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 83-87.

Keywords: cast-in-situ reinforced concrete, heating,
winter concreting, heating flow patterns.

The paper considers the results of theoretical
developments on the heating of concrete in the «column -
slab» joint providing normative temperature regime of
hardening concrete structures. According to research
results, there have been carried out calculations and
proposed a method of heating, allowing preventing the
emergence of «bridges of the cold» and providing the
required strength of concrete.

YK (69.009.1)

DOI10.23968/1999-5571-2018-15-1-88-96

FOouna A. @. , Heyen Txaii Xuen. MexaHU3MBI KOH-
TPO/IA KauyecTBa B CTPOUTEIBHOIT 007IaCTU B YCTOBMAX
Brernama // BeCTHUMK TpaXKFaHCKUX MHXeHepos. 2018.
Ne 1 (66). C. 88-96.

Kntouesvte cnosa: kauecTBo, KOHTPO/b, CTPOUTENbHAL
IIPOALYKIIVS, YCIOBYS BpeTHaMa.

OcHOBHBPIMM MeXaHM3MaMMl KOHTPOJA KadecTBa B
CTPONUTENbHOI 00/IaCTU B YCIOBUAX BbeTHaMa sB/IsAETCA
HOPMAaTKBHOe obecIiedeHre, KOTOPOe COCTOUT U3 3aKO-
HOB, CTAaH/IJaPTOB I T. I, ¥ OPTAaHM3ALMOHHASA CTPYKTY-
pa — cucrteMa MeHe[KMeHTa KadeCcTBa CTPOUTETbCTBA.
CTpyKTypHO-(DYHKI[MOHA/TbHbI aHAIN3 OIbITA MCIO/b-
30BaHNA MEXaHM3MOB KOHTpPOJA KauecTBa Bo BbeTHame
[I03BO/INJI BBISIBUTD CYILIECTBEHHbIE IPOGIEMBI B CTPON-
TEeTbHOJ OTpac/IM, KOTOPBIMU ABJIAIOTCA CTAaH[APTBHI U
KPUTEpUM CTPOUTETIBHBIX paboT, He MO3BOIAIOIIYE OLie-
HNUTb KaueCTBO paboT, HAIIPUMep, ¢ IOMOIIbI0 COBOKYII-
HOIT CUCTeMbI KPUTEPHEB Il KXXIOT0 Buja paboT.

V. 2. Tabm. 3. Bubmuorp.: 5 Ha3B.

Yudina A. E, Nguyen Thai Hiep. Quality control
mechanisms in the construction industry of Vietnam.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2018, no. 1 (66), pp. 88-96.

Keywords: quality, control, construction products, the
conditions of Vietnam.

The main quality control mechanisms in the
construction industry in Vietnam are the normative
support instruments consisting of laws, standards, etc., and
the organizational structure which is the building quality
management system. Structural and functional analysis
of the experience of using quality control mechanisms
in Vietnam has made it possible to identify significant
problems in the construction industry, which are the
standards and criteria of construction work that do not
allow assessing the quality of work, for example, by using a
cumulative system of criteria for each type of work.

YIK 372.811

DOI10.23968/1999-5571-2018-15-1-97-104

Iyxapenxo IO. B., Hopun B. A., Kpoinosa M. K. Ilpo-
M3BOJCTBO >KeTe300eTOHHBIX M3[EINIl: MOXETUPOBa-
HIe IPON3BOACTBEHHBIX IpOueccoB // BecTHMK rpax-
TaHCKUX MHKeHepoB. 2018. Ne 1 (66). C. 97-104.

Kntouesvle cnosa: TpOUSBOACTBO >Keme300eTOHHBIX
[UTNT, MOJEMPOBaHNE IPOU3BOACTBEHHOIO IPOIECCa,
cxemMa pabodvero mporlecca, aBTOMATM3AIVs TPolecca
CTaHIAPTU3AIINIL.

PaccMoTpeH IIPOM3BOACTBEHHDIN MPOLIECC M3TOTOB-
JeHMsI SKelIe300€TOHHBIX IUINT Ha HeOOBIIOM IIpef-
npusitun. [IpoBefieH aHaMM3 CyIeCTBYIOMNX Ha JAHHBII
MOMEHT Ha PBIHKE IIPOrPAMMHBIX IIPOAYKTOB, IT03BOJISIIO-
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I[VX BBIIOJHATh MOJieNMpoBaHue mporecca. [TokasaHo,
9TO A7Is1 HEOOIBIIOTO IIPENIPUSITHU, KOTOPOE TOTIbKO Ha-
YJHAeT CBOIO JeATEeNbHOCTD, IIPYMEHAS IPUHIINIILI IPO-
I[€CCHOTO TIOfIXOfia, IOCTATOYHO CUCTEMBI, TO3BOJIAIONIET
co3JiaBaThb MOJie/Ib IIpoIlecca B BBIOPAHHOI HOTALMM C
BO3MOXKHOCTBIO 3a/[aHNs NTApaMeTPOB Ipoljecca M II0-
JIydeHUs1 BBITPY3KM HA OCHOBE MOJEN B HEOOXOAMMOM
dopmare. IlpuseseHo 0OOCHOBaHME TOTO, YTO TaKie
¢yHKIVMM crocobeH BBIMONHATL Microsoft Visio Pro.
OmicaHbl 3TaIbl MOJENMMPOBAHMA MIPOU3BOACTBEHHOTO
npouecca. JJaHHBII MeTOJ, peKOMEHJIyeTCA [ BHEApe-
HMsI OTEYECTBEHHBIMU IPEANPUATUAMY, UCXOMSA U3 UX
[IPOU3BOACTBEHHBIX MOLIHOCTE}, KOIMYECTBA LITATHBIX
COTPYJHMKOB, OCOOEHHOCTel IPOM3BOAMMOIN IIPOMYK-
LUV Y HaJINYYS PeCypCoB.
Vin. 5. Bubnmorp.: 16 HasB.

Pukharenko Yu. V., Norin V. A., Krylova M. K.
Production of concrete products: production process
modeling. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2018, no. 1 (66), pp. 97-104.

Keywords: production of reinforced concrete slabs,
modeling of the production process, workflow scheme,
automation of the standardization process.

The article considers the process of reinforced concrete
slabs production at a small enterprise. The authors present
the results of analysis of the currently existing software
products on the marketallowing performing the simulation
of the production process. It is shown that for a small
enterprise, which is just beginning its activity, applying
the principles of the process approach, it is sufficient to
have a system that allows to create a model of the process
in the selected notation with a possibility of specifying the
parameters of the process and obtaining a model-based
unloading in the required format. It is substantiated that
such functions can be performed using the Microsoft
Visio Pro application. The stages of production process
modeling are described. The described method of
modeling the production process is recommended for
the introduction at domestic enterprises, based on their
production capacity, the number of staff members, the
features of manufactured products and the availability of
resources.

YK 628.221

DOI 10.23968/1999-5571-2018-15-1-105-113

Ilempenko J]. C. KpuTnka pacyeTHbIX XapaKTepu-
CTUK JIOXJAA, CIOCO00B VX MONTyYeHUs M TIPecTaB-
nenmsa // BecTHUK TpaXJaHCKMX uH>XeHepos. 2018.
Ne 1 (66). C. 105-113.

Kntouesvie cnosa: ocanky, MHTEHCUBHOCTDb JOX[A,
CTaTUCTUYECKUII aHA/MN3, MOXKAEBas KaHA/NIM3aLMsd, IO-
BEPXHOCTHBII CTOK, TOPOZCKAs TU/POIOTVIA.

PaccMaTpuBamOTCA OCHOBHbIE U ajIbT€PHATUBHbIE
ucrounuku uHbopMaunmu o6 ocagkax. IIpuBopgurcs
CpaBHEHIE PACUYETHBIX XAPAKTEPUCTUK TOXKMAA B CaHKT-
ITetep6ypre, HOMYYEHHBIX B pa3HOE BpeMsI pas/INIHbIMIU
VCCTIENOBATE/SIMM, C JAHHBIMU aBTOPA, IOTyYeHHBIMU
06paboTKoit psagoB HabmomeHuit 3a 1897-1990 rr. B xope
aHa/IN3a PACXOXKIEHNII BBIAB/IEHBI JIBE HPUYMHBI OLINU-
60K: HeygadHbl TOFOOP ypaBHEHNIT perpeccuu u obpa-
60TKa HETOTHOI cepyn faHHBIX. O6e IPUIMHBI BHI3BAHBI
CTpeM/IeHVeM YIPOCTHUTb aHA/IN3 JAHHBIX 11 [Ja/IbHeNIIIe
pacyeTsl, [I09TOMY SIBJISIIOTCS TIPENSATCTBUAMM, KOTOPBIX
cinenyer usberatb NpM AKTYaJIU3ALMU XaPAKTEPUCTUK
OCaJIKOB.

V. 3. Tabn. 1. bubmuorp.: 14 Ha3B.

Petrenko D. S. Critical review of the design and
methods for obtaining and presenting characteristics of
rainfall. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2018, no. 1 (66), pp. 105-113.

Keywords: precipitation, rainfall intensity, statistical
analysis, storm-water sewers, surface run-off, urban
hydrology.

The article considers the main and alternative sources
of data regarding precipitation.The author presents
an analysis results of design rainfall characteristics in
Saint Petersburg obtained at different times by different
researchers in comparison with the data obtained by
computer processing of the observation data covering
the period 1897-1990. The analysis of discrepancies has
identified two causes of errors: poor selection of regression
equations and partial data processing. They were caused
by the wish to simplify the data processing and further
calculations; therefore they were obstacles one should
avoid at updating the precipitation characteristics data.

YK 621.3.084

DOI 10.23968/1999-5571-2018-15-1-114-117

Hemudos B. I1., Jlemudos A. B. Buusinue appexTus-
HOCTH 3NeKTPOOOOPYAOBAHUS CUCTEM KOHIVIIVIOHI-
poBaHMA BO3[yXa OOIECTBEHHBIX 3JAaHNII HA IHEPTO-
cOepexxenne // BeCTHUK rpa>kjaHCKUX MH>KeHepoB. 2018.
Ne 1 (66).C.114-117.

Kniouesvie cn06a: cucreMbl KOHAMIVOHMPOBAHMS
BO3[1yXa, 9Heprocbepexenne, k03H ULMEHT MOLIHOCTH,
K03 PUIMEeHT MCKaKeHMsI, CABUT (a3 MEKAY TOKOM I
HAIPsDKEHMEM, KOMIIEHCATOP U KOPPeKTop Koabduiu-
€HTa MOIHOCTH, GUIBTP TAPMOHIUK.

PaccMaTprBamOTCs  CYIIeCTBYIOIIME BO3MOXKHOCTHI
9HeprochepexeHNs B CrcTeMax 06ecriedeH st MUKPOKIIN-
MaTa 001eCTBEHHBIX 3aHuiT (CucTeMax KOHAULMOHNPO-
BaHMA BO3JYXa) 3a cueT Gojiee MOTHOTO MCIIONb30BAHMS
MOIILIHOCTY IIPUMEHSIEMOTO 3/IeKTPO0OOPYAOBAHNLSL.

Tab6m. 1. bubmuorp.: 15 Ha3s.
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Demidov V. P, Demidov A. V. The influence of
efficiency of air conditioning system electrical
equipment of public buildings on energy saving. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 114-117.

Keywords: microclimate maintenance systems, energy
saving, power factor, distortion factor, phase shift between
current and voltage, compensator and power factor
corrector, harmonic filter.

The article deals with the currently available energy
saving opportunities in the microclimate control systems
of public buildings (air conditioning systems) due to a
more complete application of the power of the electrical
equipment.

YK 624.21

DOI10.23968/1999-5571-2018-15-1-118-122

Annapos I. A. AHanu3 BIUAHNA KOHCTPYKTHBHOIL
¢opMbI M MaTepmana CTAaIbHBIX TPYOUATBIX ITABHBIX
6a/I0K Ha CPOKU CITY>KObI IIPOTIETHBIX CTPOEHNI CTasTe-
JKe/1e300eTOHHBIX MAa/IbIX MOCTOB // BecTHMK rpaxkpaH-
CKMX MHXXeHepoB. 2018. Ne 1 (66). C. 118-122.

Kniouesvle cnosa: mponeTHoe CTpoeHme, Tpybdarbie
6aku, Koppo3us, popMa CedeHNs], 3aMKHY Thle KOHTYPBI,
CTa/bHbIE TPYOHI.

Jan anamms ¢uamko-MexaHMYeCKUX CBOJICTB MaTe-
pMaJIOB CTaIbHBIX TPYO ¥ MPOBENIEHO CPABHEHME CTasel
Pa3IMYHBIX MapOK B COOTBETCTBUM C TPeOOBaHMAMMU
HOPMAaTMBHO-TeXHNYECKOJ NOKYMEHTAL[MM Ha MOCTO-
Bble coopykeHnA. OLleHeHO BIMAHUE KOHCTPYKTUBHOI
(GOopMBI IIOIEPEYHOrO CeYeHUs 91eMEHTOB MOCTOB Ha
CTOMKOCTh K aTMOC(EpHOI KOPPO3UM IIPU SKCIUIyaTa-
. IIpuBeieHbl peKOMEHAVM 10 IPUMEHEHUI0 TPYO
He(TerasoBoll MPOMBIIITIEHHOCTH B IPOJIETHBIX CTPOe-
HIAX MaJIbIX MOCTOB.

V. 7. Bubnmorp.: 6 HasB.

Yapparov G. A. Analysis of the influence of the
structural form and material of steel tubular chief
beams on the service life of the composite small bridge
superstructure. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2018, no. 1 (66), pp. 118-122.

Keywords: span structure, tubular beams, corrosion,
section shape, close-cycles, steel pipes.

The paper analyzes the physical and mechanical
properties of steel pipe materials and compares the steel
of different brands in accordance with the requirements
of the normative and technical documentation for bridge
structures. The influence of the structural form of the
cross section of the bridge members on the resistance
to atmospheric corrosion during operation is estimated.
Recommendations on the use of oil and gas industry pipes
in the small bridge superstructure are given.

YK 629.1

DOI10.23968/1999-5571-2018-15-1-123-127

benses A. 1., Tepenmoes A. B., [Tywikapes A. E. Onen-
Ka MeTOIOB BOCCTAHOBIEHUA [eTaneil JOPOKHO-
CTPOUTENbHBIX MAIIMH B MHOTOKPUTEPHAIbHON IIO-
CTaHOBKe // BecTHMK Ipa’kFaHCKMX MH>KeHepoB. 2018.
Ne 1 (66). C. 123-127.

Kniouesvle cnosa: fOpOXXHO-CTpOUTENTbHAA MAIIMHA,
BOCCTAHOBJIEHME JIeTaIu, KpUTEPUil, MHOTOKpUTepUab-
HBII METOf], METOJ, PallOHMPOBaHMA, AUHAMIYECKOE IIPO-
rpaMMMpOBaHIe, IpyHLINI beliMaHa.

PaccmarpuBaeTcsi OlleHKa IOAXOMOB HpPU OIperiere-
HUU MeTOJa U TEXHOJIOTMM BOCCTQHOBJIEHUA J[ieTasei
IOPOXXHO-CTPOUTENIbHLIX MallMH. B MaTeMaTudeckoM
acIeKTe CYLIeCTBYIOLIVeE TOIXOABI K BBIOOPY MeToAa BOC-
CTAHOBJIEHMs JeTajlell JOPOXXHO-CTPONTEIbHBIX MAIIVH
BBIXOIAT Ha HEOOXONUMOCTD pelleHUA 3ajad B MHOTO-
KpUTepMabHOI IocTaHOBKe. IIpoaHamusupoBaHbl pe-
IIeHNs Ha 9Talle BBIOOpAa METO/ja BOCCTAHOBJIEHNUA JleTa-
Jeit u Ha 3Tare GOpPMUPOBAHNUS OOLIEN CTPYKTYPBI TeX-
HOJIOTMY€eCKOTo npotiecca. HoBbll IOAXO0f, IO3BOMAET 10-
CTUTaTb MaKCUMAJIbHOI 3G (GEeKTUBHOCTI B CTPYKTYpU-
POBaHMM TE€XHOJOTMYECKOTO MpOIlecca BOCCTAHOB/IEHMA
feTasneil JOPO)KHO-CTPOUTEIbHBIX MAIINH. DTO CTPYKTY-
pUpOBaHIe IIPOU3BOANUTCS 110 PsILY OOOCHOBAHHBIX KPH-
TepyueB IpY MHTETPMPOBAHMN METOHA PailOHMPOBAHNUA
I10 IPVMHIUITY COOIIOIEHNS COOTHOLIEHNS BEpOATHOCTEN
BO3MO>KHBIX COCTOAHMI Cpefibl UCC/IEOBAHNA B pellleHue
3aflauy AMHAMUYECKOro IporpaMmuposanusd. Jloctura-
eTCA OIpefie/ieHle ONTUMAIbHO TPAaeKTOPUN Iepexona
JeTany M3 MCXOJHOTO B HEOOXOAMMOe C TOYKM 3peHMs
KayecTBa.

Bubmuorp.: 17 Ha3s.

Belyaev A. I, Terent'ev A. V., Pushkarev A. E. Evaluation
of the methods for restoring the components of road-
building machines in a multi-criteria setting. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 123-127.

Keywords: road construction machine, restoration
of components, criterion, multi-criteria method, zoning
method, dynamic programming, Bellman principle.

The paper considers the evaluation of approaches at
determining the method and technology of restoring the
road-building machine components. In the mathematical
aspect, the existing approaches to selecting the method
of restoring of road-building machine components lead
to realization of the need of solving the problems in a
multi-criteria formulation. The authors have analyzed
the solutions at the stage of choosing the method of the
machine components' restoration and at the stage of
formation of the general structure of the technological
process. The new approach allows achieving the maximum
efficiency in structuring the technological process of
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restoring the road-building machine components. This
structurizing is done for a number of valid criteria when
integrating the zoning method based on the principle of
observing the ratio of the probabilities of possible states of
the research environment to the solution of the dynamic
programming problem. It is possible to determine the
optimal trajectory of transition of the component from
the initial point to the necessary from the quality point.

YK [691.714:620.18:669.018.58-122-418]:621.77.016.3

DOI 10.23968/1999-5571-2018-15-1-128-133

Topouenxo B. E., A6pocumosa A. A., Kysvmun O. B.,
Tpynosa E. B., Illep6axos A. I1. Biusaaue TepMmraecKoii
M TEePMOLMKINYECKOIl 0OpadoTKM Ha MeXaHMYecKie
CBOJICTBAa KOHCTPYKIIMOHHBIX cTajell // BecTHMK rpax-
IDaHCKUX MHXeHepoB. 2018. Ne 1 (66). C. 128-133.

Kntouesvie cnosa: ManoyInepofuCTbie ¥ HU3KOIETH-
POBaHHBIE CTa/IN, META/UINIECKIe KOHCTPYKIVI, TEPMO-
LVK/INYecKass o0paboTKa, MacCUBHBI (eppO3OHIOBDII
MeTOJ.

YcTaHOBNIEHO, YTO NPOYHOCTHBIE CBOVICTBA KOH-
CTPYKIMOHHBIX cTanelt 08, 10, 20, Ct3, 0912C n 10XCH]I
3HAUUTETBHO 3aBUCAT OT BUJA PEXVMOB TEePMIYECKON
u TepMmonukandeckoit obpaborok (TLIO). VBemmuenue
yncna 1ukiaoB TIHO mo 3-6 3HAYMTENbHO IIOBBIIIAET
MIPOYHOCTD METAJ/Ia OTHOCUTENTBHO BBICOKOTEMIIEPATYp-
HOTO OT>KMra ¥ HopMmanusanuu. IIpu manbHelemM yBe-
JIVYEHUN YMCIIa IMKIOB IPOLIECC MOBBIIIEHNSA MPOYHO-
cTV MeTajUla 3amepsiercs. Hammumue nermpyromux ane-
MEHTOB B CTa/IAX, CHIDKAsA TEPMOIVHAMMIYECKYIO aKTVB-
HOCTb yITIEPOIa, 3aMefjIAeT CTPYKTYpPHbIE IIpeBpalleHNs
MeTasIa, 4YTO TpebyeT [IA UX aKTMBU3ALUMY, II0 CPaBHe-
HUIO C YITIEPOANCTBIMY CTAJISIMU, MM IOBBILIEHVS TeM-
HepaTypbl TEPMOLVIK/INPOBAHNA, WIN YBeIMYCHN IMCTIa
1MKI0B. DPeKT MOBbINIEHNsT MPOYHOCTHBIX CBOJCTB
MeTasUIa B mporecce KoHTponupyemort TIIO naccuBHBIM
(beppOo30HIOBBIM METOOM MOYKHO WCIIONb30BAaTh IIPU
YCUJICHMM OIIACHBIX JIOKQJIbHBIX 30H KOHIIEHTpAIuy Ha-
MIPSDKEHNI B CBAPHBIX COENVHEHMAX M 37IeMEHTaxX CBap-
HBIX MeTa/TIOKOHCTPYKIIVIA.

Ta6s. 2. Bubmyorp.: 11 Ha3s.

Gordienko V. E., Abrosimova A. A., Kuz'min O. V.,
Trunova E. V., Scherbakov A. P. The influence of thermal
and thermal-cycle processing on the mechanical
properties of structural steel. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2018, no. 1 (66),
pp. 128-133.

Keywords: low-carbon and low-alloy steels, metal
constructions, thermal cycle processing, passive ferro-
probe technique.

It has been established that the strength properties
of structural steels 08, 10, 20, St3, 09G2S and 10HSND
substantially depend on the mode of thermal and

thermal-cycle processing (TP). Increasing the number
of TP cycles to 3-6 significantly increases the strength of
the metal in relation to high-temperature annealing and
normalization. With a further increase in the number
of cycles, the process of increasing the strength of the
metal slows down. The presence of alloying elements in
steels, reducing the thermodynamic activity of carbon,
slows down the structural transformations of the metal,
which requires for them to be activated, in comparison
with carbon steels, the increase of the thermal cycling
temperature, or the increase of the number of cycles. The
effect of increasing the strength properties of the metal in
the process of the controlled TP including the application
of passive ferro-probe technique can be used in case of the
dangerous local stress concentration zones strengthening
in welded joints and elements of welded metal structures.

VIK 621.92
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Esmiokos C. A., Cusuxos B. C., Cusuxos C. A. Onpe-
[ie7IeHNe TTAPAMEeTPOB SKCIEPIMEHTATBHON YCTAHOBKM
MeXaHOAKTHBaTopa // BecTHMK IpaJaHCKUX MHXXEHe-
poB. 2018. Ne 1 (66). C. 134-140.

Kniouesvie cn06a: 3KCIepUMeHTalbHas YCTAaHOBKA,
YPaBHEHVSI PETPecCuy, BbIYNMCINTENIbHbI 9KCIIEPUMEHT,
paboune opraHsl, aIeKBaTHOCTb, 00'beMHOE JieOopMIPO-
BaHMe, CJION 3ePHIUCTON CPefibl, CMHXPOHHbIE KO/IeOaHs
B mpotusodase.

[TpuBeneHbl pesyNIbTaThl ONMpefe/eHNs TapaMeTPOB
9KCIIEPUMEHTA/IbHOI YCTAHOBKIL AJISI ICC/IEOBAHIIS IIPO-
[[eCCOB MEXAQHOAKTVBALI VM OTTUPKV 3€PHUCTBIX MaTe-
pUAJIOB, [IO/TyYeHHbIe HA OCHOBE IIPOBEEHNS BBIYMCIN-
TEJIbHOTO 9KCIIEPUMEHTA, I1e/Ib KOTOPOTO — OIpefieNiecHe
3aKOHOMEPHOCTel BAWSIHMS I[apaMeTpOB KojeOaHuii
pabourx OpraHOB YCTAaHOBKM Ha IPOLIeCC 00BEMHOTO Je-
(hopMupOBaHIISI C/I0SI MaTepHaa 1 JUHAMIUKY ero BUOpo-
nepeMeltenysi. [1o/ydeHsl ypaBHEHUSI perpeccuy s
BBIYJMC/IEHUS CHJI HOPMAJIbHON peaKIuM, NefiCTBYIOMNX
CO CTOPOHBI /1051 Ha pabodme OpraHbl yCTAHOBKY Ha 3Ta-
e CXKATUsA CT1051, IPOJO/DKUTEIBHOCTH JeICTBISL 9TATIOB
CXKATWsI CJIO0ST VI €T0 HOJIeTa, CPEHEI CKOPOCTI TPAHCIIOP-
TUPOBAHNS CJIOSI MaTe€pUaja U Be/IMYIMHBI HANOOMBIIETO
OKatysl C10si pabodnmy opraHamu. BelnosiHeHa Kojde-
CTBeHHasI OIleHKa MapaMeTpPOB Ipollecca MeXaHUIeCKOl
06paboTKM 3epeH MaTepuaa mpu paspaboTke KOHCTPYK-
LU 9KCIIEPMMEHTA/IbHO YCTAHOBKYU U METORUKU IIPO-
BefleHVsT (PUBMUYECKMX OKCIEPUMEHTOB /L1 HATYPHBIX
VICCTIEOBAHNIT ITaPaMETPOB IIPOLIECCOB MEXaHMYECKOI
06pabOTKM 3ePHUCTBIX MaTepPHaIOB.

Vn. 2. Tabn. 3. Bubmuorp.: 7 Ha3B.

Evtyukov S. A., Sizikov V. S., Sizikov S. A. Definition of
parameters of experimental apparatus for mechanical
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activation. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2018, no. 1 (66), pp. 134-140.

Keywords:  experimental  apparatus, regression
equations, numerical experiment, working tools,
adequacy, volumetric deformation, layer of granular
material, synchronous oscillations in the reversed phase.

The paper presents results of determining the
parameters of experimental apparatus for investigation of
mechanical activation processes and attrition of granular
materials obtained on the basis of numerical experiment.
The goal of the experiment was the determination of the
influence pattern of oscillation parameters of the apparatus’
working tools on the process of volumetric deformation
of the material layer and on dynamics of its vibration
displacement. There have been obtained regression
equations for calculation of normal reaction forces acting
on the apparatus’ working tools in the stage of layer
compression, durations of the layer compression stages
acting and its flight, average velocity of transportation of
the material layer and the value of maximum compression
of the layer by working tools. There have been estimated
the quantity parameters of the process of machining the
material grains at developing the design of experimental
installation and the technique of carrying out physical
tests for full-scale research of the parameters of the
machine processing of granular materials.

YIK 621.867.212.7

DOI 10.23968/1999-5571-2018-15-1-141-145

Penun C. B., baxenos A. A. MeToJ ONTUMMU3AIUA
TeoOMeTPHYECKNX MapaMeTPOB KPYTOHAKITOHHBIX KOH-
BeliepoB ¢ Ieperopopgkammu // BecTHUK TpakJaHCKUX
uHKeHepoB. 2018. Ne 1 (66). C. 141-145.

Kntouesvie cnosa: rpys, KoHBeiiep, IIPOM3BOLUTEID-
HOCTbD, TPAaHCIIOPTHPOBKA.

[TpennoskeHa MeTOAMKA ONpeeNneHNsI ONTYMATbHOTO
yIZIa HaK/IOHA IIePeropojoK K JIeHTe KPYTOHAKJIOHHOTO
KOHBejlepa B 3aBYCUMOCTY OT YIJIa HAKJIOHA JIEHTBI K T'0-
PUM30HTa/INM, BBIBEEHA 3aBUCUMOCTD 00beMa MaTepuasa
Ha JIeHTe OT YINIa eCTeCTBEHHOTO TPAHCIIOPTUPYEMOTO
ChIITy4ero rpysa. Meronyka peannsoBaHa B KOMIIbIOTEp-
HOJI IporpaMMe, IPYBeJEeHBI Pe3y/IbTaThl KOMIIBIOTEPHO-
IO 9KCIIEPUMEHTA.

V. 6. bubnmorp.: 11 HasB.

Repin S. V., Bazhenov A. A. Optimization
method of calculating the geometrical parameters
of steeply inclined conveyors with partitions. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 141-145.

Keywords:load, conveyor, productivity, transportation.

The article presents a technique of calculating the
optimum tilt angle of the conveyor partitions in regard to
the belt of the steeply inclined conveyor, depending on the

tilt angle of the belt to the horizon line. The dependence of
the material volume on the belt on the angle of the natural
transported loose load is deducted. The technique is
realized in the computer program, results of the numeral
experiment are given.

YIK 622.6 (571.52)
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Caas C.-C. 1II., Hlasvipaa Y. JI., Kyynap O. O. Ananus
NPON3BOAUTETBHOCTYI AaBTOCAMOCBANOB TyBMHCKOII
TOPHOPYAHOI KoMIaHuM // BeCTHUK IpaXk[JaHCKMX MH-
»eHepoB. 2018. Ne 1 (66). C. 146-149.

Kntouesvie cnosa: paspes, sKCKaBaTop, IPOM3BOIU-
TEeTbHOCTD, TPY30II0JbEMHOCTD.

IIpencraBreHbl pe3ynbTaThl MCCIEOBAHMUI, ITOCBA-
IIeHHBIX BBIOOPY Bmpua TpaHcnopra Ha Kaa-Xemckom
y4acTke TyBMHCKOJ TOPHOPYZHOI KOMIIAHUY B IIPOTPaM-
Me Projectl. IIpoussenen cpaBHUTENbHBIN aHAIN3 aBTO-
camocsasnoB benA3-7540D u benA3-7555A.

Wn. 12. Ta6n. 1. Bubnuorp.: 3 Ha3B.

Saaya S.-S. Sh., Shavyraa Ch. D., Kuular O. O. Analysis
of dump trucks' performance at the Tuva mining
company. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2018, no. 1 (66), pp. 146-149.

Keywords: open-pit mine, excavator, productivity,
loading capacity.

The paper presents the results of the study devoted to
selecting of the transport type on the Kaa-Hemsky open-
pit mine of the Tuva mining company in the Project 1
program. A comparative analysis of dump trucks the
BelAZ-7540D and the BelAZ-7555A performance is
made.

YIK 656.135:62-973(470.1/2)

DOI 10.23968/1999-5571-2018-15-1-150-153

Candan H. T. BausAHue HU3KUX TeMIleparyp Ha
SKCIUTyaTallMI0 MAIIMH ¥ MEXaHM3MOB B pecrmy6mn-
ke TrpiBa// BecTHUK TIpa)KJaHCKMX MH>XeHepos. 2018.
Ne 1 (66). C. 150-153.

Kntouesvte cnosa: crpouTenbHO-TOPOXKHbIE MAIIMHBIL,
9KCIUTyaTalMs, KIMMaTudeckue (aKkTOpbl, >KEeCTKOCTDb
TIOTOZIBI.

PaccmaTpuBaeTcs BnIMAHME HUSKMX TeMIlepaTyp Ha
9KCIITyaTallMi0 CTPOUTENbHBIX M JIOPOXKHBIX MAIlNH.
[TpuBeneHsl QOpPMyIBI XeCTKOCTM IIoropsl bopmana,
Koxa u Knroknna.

Vn. 2. Tabn. 1. Bubmuorp.: 12 Ha3B.

Sandan N. T. The influence of low temperatures on
operation of machines and mechanisms in the Republic
of Tuva. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2018, no. 1 (66), pp. 150-153.
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Keywords: construction and road building machines,
operation, climatic factors, weather rigidity.

The influence of low temperatures on operation of
construction and road building machines is considered in
the article. The formulas for the rigidity of the weather of
Bodman, Koch, and Klyukin are given.

YIK 625.08

DOI10.23968/1999-5571-2018-15-1-154-163

Yoody O. A., Moneyw C. Y., Esmiokos C. A. AHanmu3
YCIOBMII TEXHWYECKON SKCITyaTalMyl CTPOMTEIbHO-
JBOPOKHON M TOPHON TEXHUKMN IPHM OTKPBITON paspa-
60Tke Operenpmeiickoro y4acTka AKTalIbCKOTO MeCTO-
POXEeHNsA KaMeHHOTo YT // BecTHUK TpakgaHCKUX
uKeHepos. 2018. Ne 1 (66). C. 154-163.

Kntouesvie cno6a: cTpONTENbHO-TOPOKHbBIE MAIIVHbI,
TeXHIMYeCKass OSKCIUTyaTallMsA, YCIOBMSA SKCIUTyaTaluu,
TOpHbIE MAIIVHbI, KOMIITIEKCEI.

[TpoananusmpoBaHbl YTV Pa3BUTHA FOPHON OTpac-
mun (OTKpBITasi paspaboTKa, TpeOyoujas IPUBIEYEHINs
OO/IBIIOrO0 KOMMYECTBA KaK TOPHOIL, TAK M JOPOXKHO-
CTPOUTENbHON TeXHUKN) B Pecry6muke ThiBa, OTKpbITHE
HOBBIX 3HEPreTMYeCcKMX MpPefIpuATHil, a TaKXKe TeXHM-
4ecKoe CONPOBOXJEHME, OCOOEHHOCTM SKCITyaTaluy
TEeXHIYIeCKOIl 6asbl Oyaymux npennpustuit. Paccmorpe-
HO AKTaJIbCKOEe MECTOPOXKJeHMe KaMEeHHOTO YIJIA, cfie-
JIAH aHaJ/IN3 TeOIOTMYEeCKNX, IPUPOLHO-KINMATHIeCKIX
YCTIOBUIL MECTOPOXK/IeHN A, BIUAHNUA YCIOBUII MECTHOCTH
Ha TeXHNYeCKYI0 9KCIUTyaTaiuio obopymosanus. IIpen-
JIO’K€HA HOBasl OIlepeXKalollas CUCTeMA Pa3BUTHUA U BHe-
IpeHMs HOBBIX TEXHOJIOTUII B IPOM3BOJICTBO /IS YBEJIN-
JeHMA KaK 3PPEeKTBHOCTYU NPENIPHUATHUIL, TaK U SKOHO-
MIYeCKOIt IpuB/eKatenbHocT Pecriy6mmkm ThiBa.

V. 5. Tabn. 1. Bubmuorp.: 9 HasB.

Choodu O. A., Mongush S. Ch., Evtyukov S. A. Analysis
of conditions of technical operation of construction,
road maintenance and mining machinery at open
development of Odegeldeysky site of Aktal coal deposit.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2018, no. 1 (66), pp. 154-163.

Keywords: road construction machinery, technical
operation, operating conditions, mining machines,
complexes.

The article discusses the ways of development of
the mining industry (open development requiring the
involvement of a large number of both mining and road
construction machines) in the Republic of Tuva. There is a
demand for new power enterprises as well as technical support
taking into account the operation features of the technical
base of future enterprises. The Aktal coal deposit ("AK-Tal
field") is considered, an analysis of geological and climatic
conditions of the field, as well as of the influence of conditions
of the district on technical operation of the equipment has

been made. A new advanced system for the development
and introduction of new technologies in production to
increase both the efficiency of enterprises and the economic
attractiveness of the Republic of Tuva is proposed.

YIK 629.3 : 53.06
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Komuxos 0. I.. KOHCTpYKTUBHbIE 11 3KCIUTyaTal{M-
OHHbIe 0COOEHHOCTY ABTOMOOM/IA C KBAHTOBBIM JBI-
rateneM // BecTHMK TrpakJaHCKMX HH>KeHepos. 2018.
Ne1(66). C. 164-174.

Kniouesvie cnosa: aBTOMOOW/Ib, KBAaHTOBBI JBUTA-
Teb, 9KCIUIyaTallMIOHHbIe CBOJICTBA, 0€30MIaCHOCTD JBY-
JKEHUA.

Ycrexu coBpeMeHHOI (M3NKM IPEBOCXUIIAIOT HO-
BBIJl TEXHOJIOTMYECKNIA YK/Ial, OTHOI 13 OCHOB KOTOPOTO
OymeT MCIIONb30BaHNE AHTUTPABUTALMOHHBIX IPVUHIV-
OB TIepeMelleHNs 00'beKTOB, JTEBUTALMU ¥ IPOIYIIb-
cuBHOro npuBoya. Ha KoHllenTyaibHOM ypOBHE paccMa-
TPMUBAIOTCA MEPCIEKTUBDI JICIONb30BAHUA KBAHTOBOTO
meurarens (Ksll) Ha aBromo6unbpHOM Tpancmopre. KB]]
He TpeOyeT BHEILITHETO SHEPrOHOCUTE/IA Ha OCHOBHBIX pe-
X1nmax paboTsl aBToMo6uA. Kl, cosparomuit MMITyibe
TATOBOJ CUJIBI, IIepeflaBaeMoll HeTIOCPeCTBEHHO Ha KOp-
ITyC TPaHCIIOPTHOTO CPEAICTBA, fielaeT CUIOBOI IIPUBOL
KOJIeC HeHY>KHBIM — BCe KoJjieca pabOTaloT B BeJOMOM
pexume. QopMMpPOBaHME BEPTUKAIbHON COCTABIAIO-
Ieil TATOBOJ CUJIBI MOXKET 00ecHednTb JacTUYHOe MOf-
BelllMBaHMe M160 MOAaBIMBaHME MAIINMHBI, YTO BAXKHO
IJIA IPOXOAMMOCTH. PaccMOTpeH m pAx fpyTUX CBOVICTB.
OcyiiecTBIseTCA IONBITKA IPOTHO3MPOBAHUA OO/IMKA
KB]I-aBTOMO6MIA.

Vn. 7. Bubnuorp.: 23 HasB.

Kotikov Ju. G. Design and operability features of the
quantum engine automobile. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2018, no. 1 (66),
pp. 164-174.

Keywords: vehicle, quantum engine, performance
properties, road safety.

Achievements of physics at present forecast a new
technological paradigm, the primary base of which is
going to be the use of anti-gravitational principles of
objects’ transfer, levitation and a propulsive drive gear. At
conceptual level, the article presents the prospects of using
the quantum engine (QuEn) on motor transport. QuEn
does not require any external energy carrier on the basic
operating modes of the vehicle. Creating the impulse of the
traction force transferred directly onto the vehicle body,
QuEn makes a power drive of the wheels unnecessary, as
all the wheels work in the idle wheel mode. Formation of
the vertical ingredient of the traction force can provide a
partial suspension or pressing down of the vehicle, which
is important for the passing ability. A number of other
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properties are also considered. An attempt of forecasting
the QuEn vehicle configuration is carried out.

YIK 656

DOI 10.23968/1999-5571-2018-15-1-175-179

Yyoakos A. B. MexaHusM Hae3Jga TPAHCIOPTHBIMU
CpeACTBaMI Ha IIelIeX0fl0B B 3aBMCUMOCTH OT IreoMe-
TPUM Ky30Ba aBTOMOOMIA // BeCTHUK Irpa>KIaHCKUX UH-
»KeHepoB. 2018. Ne 1 (66). C. 175-179.

Kniouesvte cnosa: cynebHas axcrieprusa, ITII, Haesy
TC nHa memrexofia, CKOpOCTb TPAHCIOPTHOTO CPeJCTBa,
mporjecc OTOpAchIBaHMS, MEXAHM3M HAe3fa, IIPOIIECcC
nepeMelteHs, K09 PUIeHT TPeHNU CKOIbXKeHM A, KOH-
takT TC c memexopoM, CKOPOCTb II€IIEXOMa, CKOPOCTD
aBTOMOONJIA.

PaccmoTpeH akTya/lbHBI BOIPOC IO ONPENENTEHNIO
MeCTOIOIOKEHNA VI CKOPOCTH JIBVYKEHNA TPAHCIIOPTHOTO
cpencraa (TC) kareropuy M-1 B MOMEHT Hae3Jla Ha IIellle-
XOJja C y4eTOM BJIMAHNA F€OMETPUM Ky30Ba IpU MPSAMO-
nuHeNHOM ypjape. ITpencrasiensl TeopeTndecKue uccme-
TOBaHM ¥ TIOATBEPK/IEHbI 9KCIIePUMEHTAIbHbIM ITyTeM
3aBUCUMOCTY PacCTOAHUA 0TOpoca Tena Ienrexopa (Io-
Clle COBEpLIEHNs Haesla TPAaHCHOPTHBIM CPENCTBOM Ha
HOCTPAJIABIIIEro) OT TUIIA GOPMBI ITepefjHelt JacTy Ky30Ba
aBTOMOOWIsL. JIaHHbIE MCCTeTOBAHMS TTOKA3aINM IPSIMYIO
3aBUCUMOCTDb PAacCTOAHNSA OTOpOCa IIeIIeXOfia B 3aBVICH-
MOCTY OT T€OMeTpPUM Ky30Ba. XapakTep IepeMelleHNs
MaHeKeHa B KyJIbMIHALMOHHON CTafu1 Hae3/la IO3BOMNII
IPOBECTHU PacUeT CKOPOCTH [ABVKEHNUS aBTOMOOU/IA B MO-
menT cosepiienus [ITIIL ITomyyeHHble SKCIIePUMEHTA Tb-
HO IaHHBIE C yTOYHEHUEM YIJIa, IOJ] KOTOPBIM ObIII COBEp-
IIIeH Haes[l, Jal0T BO3MOXKHOCTD 60j1ee TOUHO OIpeNenThb
ckopocTh TC B MomeHT coBepuieHns JJTTI.

V. 6. Tabn. 1. Bubnumorp.: 16 HasB.

Chudakov A. V. The mechanism of the vehicle-
pedestrian collision depending on the vehicle body
geometry. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2018, no. 1 (66), pp. 175-179.

Keywords: forensic examination, road transport
accident, pedestrian-vehicle collision, vehicle speed,
throw model, pedestrian-vehicle crush mechanism,
displacement process, slip ratio, pedestrian-vehicle
impact, pedestrian speed, vehicle speed.

The article discusses the issue of determining the
speed of the vehicle (V) of M-1 category at the time of
collision with a pedestrian depending on the geometry
of the vehicle body at a head-on crash. Theoretical
studies are presented and confirmed by the experiment
proving the dependence of the throw model for frontal
vehicle-pedestrian collision on the type of the vehicle
body front part geometry. These studies have shown a
direct correlation of the pedestrian body throw distance
depending on the geometry of the vehicle body. The

character of the crash test dummy displacement in the
collision culmination stage has allowed calculating the
vehicle speed at the time of the accident. The experimental
data with the refinement of the angle of the pedestrian-
vehicle impact allow estimating the vehicle speed more
precisely at the moment of the accident.

YK 338.012

DOI 10.23968/1999-5571-2018-15-1-180-185

bapanosa T. 1. ®opMupoBaHue CCTEMbI KPUTEPH-
€B ¥ II0OKa3aTe/eil OLeHKN CTPATerny Pa3sBUTHA Majo-
IO NPeANPUATH B YCTOBUAX Kpu3nca // BeCTHUK rpax-
IaHCKUX nHXeHepos. 2018. Ne 1 (66). C. 180-185.

Kniouesvte cnosa: cTpaTeryis pasBUTHA MaJIOTO Hpes-
IpUATUSA, CTOMMOCTHOI! TIOAXO, YMCTast IPUOBIIb, Kpe-
AUTOCIIOCOOHOCTb, MOHUTOPUHI CTOMMOCTU MAJIOTO
IpeNIpUATHA.

PaccMoTpeHO mpuMeHeHme CUCTeMBI KPUTEePeB U 10~
Kasareseil OLIEHKM CTPaTerMmy PasBUTHs MAjOTro Mpel-
npuatusa (MII) B yc1oBuAX KpUSUCHBIX ABJIEHNII B 3KO-
HoMUKe. [Ipeyio>keHo IPOBOANTD NOCTOSHHDI MOHUTO-
PUHT pAfa TaKMX MOKasaTeneil, KaK «4MCcTass IpUObIIb»,
«CTOMMOCTb M KPeAUTOCHOCOOHOCTb HpPeANmpUATI —
MOTEHLIMAIbHOTO 3aeMINNKA JIeHe)KHBIX CPENCTB», I
OLICHKJ) OTZE/IbHBIX 3TAIlOB CTPATeIMYeCKOr0 pasBUTHA
MII. IIpoBefeH pacyeT ero moxasaTenei 3a TPU MOCTEN-
HUX TOfa, BBISAB/IICHO COOTHOILIECHNUE JUHAMUKY YMUCTOM
npu6sUI 1 cronMocTy MIT 3a aHaMUSMPYeMBbIit IePUOS,.

Vin. 1. Tabn. 2. Bubmuorp.: 9 Ha3B.

Baranova T. I. Formation of the system of criteria
and estimation indicators of the development strategy
of small businesses in the crisis conditions. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2018, no. 1 (66), pp. 180-185.

Keywords: strategy of development of small businesses
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The article describes the application of the system
of criteria and estimation indicators of the development
strategy of small businesses (SB) in the conditions of the
crisis situation in the economy. For estimating the separate
stages of the strategic development, it is proposed to carry
out continuous monitoring of such indicators as net profit,
cost, and solvency of the SB as a potential borrower of
funds. The calculation of the SP's performance indicators
for the past three years has been made, and the ratio of net
income dynamics and the SB value for the analyzed period
has been revealed.
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PaccMoTpeHb! OCHOBHBIE TEHIEHIINM Ha POCCUIICKOM
PBIHKE IIPOM3BOJCTBA CTPOUTENbHBIX MaTepuanos. IIpo-
BelleH aHa/lN3 DPBIHKA; BbIJE/ICHbI OCHOBHBIE (DAKTOPHI,
BIMAKIIME Ha IPOMBIIIIEHHOCTb CTPOUTENbHBIX MaTe-
puasnos. [laHa OljeHKa BIMAHMsA KpuU3Kca Ha obliee co-
CTOsIHJE CTPOUTETBHOTO KOMIIIEKCA U OTHENbHO Ha IIPo-
MBILIJIEHHOCTb CTPOUTEIbHBIX MaTePHasIOB.
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The paper considers the main trends in the construction
material production market in Russia. The authors
analyze the market and reveal the main factors affecting
the construction materials industry. The crisis impact on
the general condition of the construction complex and on
the construction material industry is estimated.
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PaccmarpuBaercsa sBononya 3aKoHofaTenbcTBa Poc-
CMM, TOCBAILIEHHOTO HAJIOTOBOMY CTUMY/IMPOBAHNIO
MaJjIoro U CpeffHero OuaHeca, ¢ TOUKM 3peHMs pe3ynbTa-
TUBHOCTY TIpeJylaTaeMbIX Mep. JlefaeTcs BbIBOX, YTO 3TN
Mepbl OKa3a/Ch HeJOCTaTOYHO 9(pPeKTUBHBIMMU, BEPO-
ATHOV MPWYMHON Yero MOXKHO CYMTAThb MEpPeOleHKY MX
YHMBEPCATbHOCTH.
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The article deals with evolution of Russian legislation
in the part of tax incentives policy for small and medium
businesses, particular attention being paid to the efficiency
of the proposed measures. A conclusion is made that these
measures have turned out to be not effective enough,

a probable cause of which may be that the universality of
these measures has been overestimated.
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PasBuTHe TEXHUKN VY TEXHOJIOTMIT HE CTOUT Ha MecTe,
OIHAKO [a)ke XOPOLIO 3apPeKOMEH/IOBaBIINE CeOs TeXHO-
JIOTMY YacTO He MOTYT Pa3BMUTbCS Jla/Ibllle TECTOB U IKC-
[epYMEHTAIbHBIX PA00T. C TOUKY 3peHNsI HOPMATUBHBIX
JNOKYMEHTOB PAacCMOTPEHbI IPUYMHBI MEJIEHHOTO BHe-
[peHus HOBBIX TeXHOJNOIWil B cdepe pecraBpauyu. Ha
IIpMMepe 1a3epHON OUMCTKM KaK OJHOTO U3 IIePCIeKTHB-
HBIX HAIPaBJIeHUI IPOBeNeH aHaIM3 Majoil ee IpyMe-
HseMOCTU B cepe pecraBparyn. [IpuBeeHb OCHOBHBIE
METOJVIK/ OYMCTKM MeTaJ/INYeCKNX U3JeNNil, IpoBefie-
HO CpaBHEHIe METOIOB II0 OCHOBHBIM XapaKTepUCTUKAM.
BoInonHeH npeBapUTe/IbHBIN aHAIN3 Pa3HUIIBI IPAMBIX
3aTpaT II0 CMETHBIM HOpPMaM, IIPENJIOKEHBl IIyTU pe-
IIeHMs IpOOIeMbl IIyTeM CBOEBPEMEHHON paspaboTKu
HEeOOXOJMBIX ITOITPABOK.
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The development of technique and technologies
is constantly continuing, however, even well reputed
technologies are faced with problems in their development
and fail to go further beyond tests and experiments.
Basing on normative documents, the article analyzes
the causes for slow introduction of new technologies in
the field of restoration. On the example of laser cleaning
as one of the perspective directions, there has been
carried out an analysis of its small applicability in the
sphere of restoration. The main techniques of cleaning
metal products are considered, comparison of methods
according to the main characteristics is carried out. The
preliminary analysis of the difference between the direct
costs on the estimate norms has been made, the problem
solutions by timely development of necessary amendments
are offered.



