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Tonosuna C. I. ®opMupoBaHMe apXHTEKTYPHO-
KOHCTPYKTUBHOII cucteMbl 3ganuit Cankt-Iletep6ypra
1703-1730-x romoB // BeCTHUK Tpa’kJaHCKUX WMHXKEHe-
poB. 2021. Ne 3 (86). C. 5-14.

Kntouesvie cnosa: mcropmdeckye KOHCTPYKINN, apXu-
tektypa Cankr-IlerepOypra, pecTaBparjysi, >XUble 34a-
HNA.

B crarbe paccMmarpuBaerca QopMupoBaHME KOH-
CTpyKTMBHOrO pemrenns 3ganurt Cankt-IletepOypra
1703-1730-x rozios. B IleTepbypre crmoxmmach ycToirdn-
Basl apXUTEKTYPHO-KOHCTPYKTUBHAsA CUCTEMA, KOTOpasd
OCTaBa/Iach MPaKTUIECKI HEV3MEHHO BIUIOTD O HaJasIa
XX Beka. JTa cucTeMa Havaja CKIANbIBATbCA BO BpeMs
npaBnenua umneparopa Ilerpa I mytem saumcTBOBaHMA
U OCBOEHM: 3aIafIHOEBPOIEIICKOTO OIIbITA, COUETAHMA
IIEpEefOBbIX HOBIIECTB TOI'O BPEMEHN UM PYCCKUX Tpajgm-
muit. O606mieHne OmbITa CO3GAHVS KOHCTPYKTUBHOIL
CHCTEMBI TI03BOJIUT OLIEHUTD 3BOJIOLIIO CTPOUTETHHOTO
macrepcrBa Cankr-Iletep6ypra, BBIABUTD 1 COXPAHNUTb
MICTOPUYIECKNIE KOHCTPYKTUBHBIE 3/I€MEHTBI MCTOpMIE-
CKMX 3[JaHMII [IEHTPpa TOpofia.

Wn.: 2. bubnuorp.: 21 Hass.

Golovina S. G. Formation of the architectural and
structural system of buildings in St. Petersburg in
the 1703-1730-s. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 3 (86), pp. 5-14.

Keywords: historical structures, architecture of
St. Petersburg, restoration, residential buildings.

The article deals with the process of forming the
structural solution of the buildings in St. Petersburg
in the 1703-1730-s. St. Petersburg has established its
own sustainable architectural and structural system,
which remained virtually unchanged until the beginning
of the XX century. This system began to be formed
during the reign of Emperor Peter I, by borrowing and
mastering the Western European experience, combining
the advanced innovations of that time and Russian
traditions. Generalization of the experience of creating
a structural system will allow assessing the evolution
of the construction skills in St. Petersburg, identifying
and preserving the structural elements of the historical
buildings of the city center.
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Ipynuues J. A. VIHTerpauyua MaabIX BeTpO3Hepre-
TUYECKMX YCTAHOBOK B apXUTEKTYpHYI0 ¢GoOpMy Ma-
JI03TAKHOTO >KU/IOTO 3[aHNuA // BeCTHUK TPpaXKJaHCKUX
uHKeHepoB. 2021. Ne 3 (86). C. 15-22.

Kntouesvie cnosa: apXUTeKTypa Ma/O3Ta>KHBIX XKU-
npix 3panuit, MBOY, addexT «cKBO3HsKaA», MHTETPALVI
BETPOIHEPreTUYECKMX YCTAHOBOK, apXUTEKTypHas Gop-
Ma, BeTpOBbIe IIOTOKY, 00TeKaHue, CKOPOCTb BeTpa, Gpop-
MoOOpasoBaHMe 3[aHNIL, BO30OHOB/sIEMbIE MCTOYHMKI
9HEPIUN.

PaccmarpmBarorcss BapMaHTLI MHTEIpaliMy  MajbIX
BeTPO3HEPreTUYeCKNX YCTaHOBOK (manee MBIY) B ap-
XUTEKTYPHYIO (POPMY MaTOITaXXHBIX >KIIBIX 3TAHMIL C
UCIOb30BaHNeM 3¢ (deKTa yCUIeHNs BeTPOBBIX IIOTOKOB
(«ckBO3HAK»). VccmenyeTcsa BNMAHME apXUTEKTYPHOI
¢dbopmbl Ha co3ganme 9TOT0 3P eKTa B 30He pasMeleHNns
MB3Y kak apXuUTEKTYPHOTO 37eMeHTa 3fanusa. Onpepe-
neHa kmaccudukanys MBIY mo mpuHIMnaM pasmerie-
HIsL 1 pabOTBI B Hanbojlee MpreM/IeMBbIX Ji/Isl MHTEerPaL{u
MeCTax B CTPYKTYpe Ma/I03TaXKHbIX XKIIbIX 3faHnmit. [Ipo-
aHamM3MpoBaH 9¢(eKT BOZHUKHOBEHU «CKBO3HSIKa» B
pasnu4HbIX 10 GopMe MaIOITAKHBIX 3[jaHNsX rpadude-
CKJL ¥ HA OCHOBE IIPOIPaMMHOT0 METO/A MCCTIefOBaHMsA C
arpob6aryeil B BIJe SKCIIePYMEHTaTbHOTO IPOEKTHPOBa-
HuA. B KavecTBe TMIOTE3BI M Iie/eTIOo/araHys Ipefara-
eTCs1 HOBOE apXUTEKTYpHOe HopMOOOpasoBaHIe MaIOd-
Ta>KHBIX XKV/IBIX 3[laHNMII IpK McIonb3oBaHuy MBIY.

Ta6m.: 2. bubnuorp.: 10 Ha3B.

Grunichev I. A. Integration of small wind power
plants into the architectural form of low-rise residential
buildings. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2021, no. 3 (86), pp. 15-22.

Keywords:  architecture of low-rise residential
buildings, SWPP, «draught» effect, integration of wind
power plants, architectural form, wind flows, flow, wind
speed, architectural morphogenesis, renewable energy
sources.

The article considers some options of integration of
small wind power plants (hereinafter SWPP) into the
architectural design of low-rise residential buildings using
the effect of strengthening wind flows («draught»). The
influence of the architectural form on the creation of this
effect emerging near the SWPP location is investigated,
the SWPP being regarded as an architectural element of
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the building. The classification of SWPPs is presented
applying the principles of allocation and operation in the
most suitable places in the structure of low-rise residential
buildings. The «draught» effect emerging in various forms
of low-rise buildings is analyzed graphically and on the
basis of a software research method envisaging a testing
in the form of experimental design. As a hypothesis and
goal setting, the authors propose a new architectural
morphogenesis of low-rise residential buildings using
small wind power plants.
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Hcca Paxagp Mynup, XKyxosa T. @. Apxutekrypa co-
BpeMeHHbIX MedeTeil Ermnra Kak 00beKT KpUTHYeCKO-
ro aHanusa // BeCTHUK TpaXKIJaHCKUX MH>XeHepoB. 2021.
Ne 3 (86). C. 23-29.

Knrouesvie cnosa: ucnamckas apxutekrypa, Erumer,
COBpEeMeHHbIE MeUeTH, TPaJUIVIOHHbIe MeJeTH.

PaccMaTpuBaeTcsa apXmMTeKTypa COBPEMEHHBIX Mede-
teit ErnnTa xak o6bekT KpuTndeckoro aHammsa. Kpatko
U37IaraeTcsad MCTOPUYECKUII IyTh PasBUTUA apXUTEKTYP-
HOTO TUIIa MedeTu B Ermmre oT sapoxieHus mciama
mo xoHna XIX Beka. OCHOBHOe BHUMAaHME YHENACTCA
aHa/MM3y COBpPEMEHHOro (opMooOpa3oBaHMA HauMHAaA
¢ Havama XX Beka 0 HACTOAIIEro BpeMeH, Korfia mube-
pasbHas NOMUTUKA IPUBOAUT K aBTOPCKUM TPAKTOBKaM
JICXOJHBIX TIOMIOXKEHUI TPafMLIMOHHON MYCY/IbMaHCKOM
KY/IBTOBOJI apXUTeKTypbl. JJaeTcss 06030p apXUTEeKTYPHBIX
COOPYXEHNIT — 3[aHNMIl MedeTeil, TOCTPOeHHbIX B Erum-
Te B TocnefHee cronetue. IIposopnTca aHanuTudeckoe
CpaBHEHME COBPEMEHHbIX KOMITO3UIINIA C TPAAMLIMOHHBI-
MU apXUTeKTYPHBIMY CXEMaMMI.

Tabm.: 4. Vin.: 1. Bubmmorp.: 11 Hass.

Issa Rahaf Munir, Zhukova T. E 'The architecture
of modern mosques in Egypt as a subject of critical
analysis. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2021, no. 3 (86), pp. 23-29.

Keywords: Islamic architecture, Egypt, contemporary
mosques, traditional mosques.

The article is devoted to the architecture of modern
mosques in Egypt as an object of critical analysis.
It provides a summary of the historical development of the
architectural type of the mosque in Egypt starting from
the emergence of Islam up to the end of the XIX century.
The main attention is paid to the analysis of the modern
architectural morphogenesis starting from the beginning
of the XX century up to the present time when liberal
politics allows the architect's interpretation of the original
provisions of the traditional Islamic religious architecture.
The article provides an overview of architectural
structures, namely, the mosques built in Egypt in the last

century, and provides an analytical comparison of modern
compositions with traditional architectural schemes.
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Monomxkosa E. I. 1736-1740-e rofbl: HOBBII1 BEKTOP
passutua Cankr-Ilerep6ypra // BecTHMK IpaXkJaHCKUX
nHxeHepos. 2021. Ne 3 (86). C. 30-42.

Kniouesvie cnosa: rpapgoctpontenbctBo  CaHKT-
[Tetepbypra, ocBOeHMe TEPPUTOPUIT U AKBATOPMIl, rO-
POZiCKOe NJIAaHMPOBAHNE U 3eM/IETIONb30BaHMeE, IAaTTEPH.

Oukcupyercsa (QyHKIVOHATbHOE 30HUPOBAaHUE Tep-
putopun AIMMPANTENCKOTO OCTPOBa, CIOXKMBIIEeCa
K Hayany 1730-x ropmoB. PaccmarpuBaeTcs 3BomoLusA
XKUTION CPefibl MOPSIKOB U PabOTHUKOB CYAOCTPOUTEND-
HOIT Bepdu 1o obenm 6eperam MoKy, BbIAE/IAIOTCS I10-
KasaTe/ly IPOXOAVBIIErO YNJIOTHEHUA 3acTpoiikm. Pac-
CMaTpPUBAIOTCA OOCTOATENbCTBA M3MEHEHUS CTpaTeruu
ypOaHM3AIMOHHOTO Ipoliecca, MPOsBMUBIINECS BO BTO-
poii monosune 1730-x ropos. IlogyepknBaercsa npuHLu-
IMajgbHOE OT/IMYMe KOHIIEMIMN IIeTPOBCKUX BpeMeH OT
HOBOTO HalNpaBJIeHMs, KOTJja pellarljee 3HaueHue Mpu-
obpenu  Xy[o>KeCTBEHHO-OMOILMOHAIbHbIE ~ KPUTEPUIL.
BoifenAaioTca colnyanbHble M 9KOHOMUYECKNE OCHOBBI
¢$hopMMpOBaHMA CUCTEMBI MOP(OTUIIOB, KOTOpas CTaja
MHCTPYMEHTOM PEKOHCTPYKIVM CYIIeCTBOBABIIEN >KI-
JIOJ 30HBI ¥ CPECTBOM PallYIOHAIbHOTO OCBOEHM HOBBIX
IpOCTpaHCTB. KioueBbIMM MHCTPYMEHTaMM IIpOM3Be-
JEHHOTO KPYIHOMACIITAOHOTO PasyIIOTHEHMsI Ipefa-
FaeTCsl CYNTATh CUCTEMY 3eMJIENIONb30BaHMA (Perympo-
BaHMe PasMepoB MaplLe/lI) M M3MEHeHUe TPAHCIOPTHO-
IUIAHMPOBOYHOTO KapKaca (mepe6MBKA TPAcChl YIINII).
[MomyepKMBarOTCA BBICOKME TEMIIBI IPajjOCTPOUTENbHBIX
npeo6pa3soBaHuUil 3TOIO BPEMEHU U MX paJiKaIbHbII Xa-
pakTep. PUKCHUpPYeTCA KIacTePHbIN IOAXON K UCIIONIb30-
BaHUIO TEPPUTOPUAIBLHBIX PECYPCOB 11 (HOPMUPOBAHUIO
3acTpoiiky Ha nepudepun ropopa (koer 1730-x-Hada-
10 1740-x ropos). [TpoBoauTcs mapasiensb ¢ COBpeMeH-
HOJ IPAaKTUKOJ pasMeLeHMs M30MMPOBAHHBIX KMJIBIX
KOMIITIEKCOB B yIaJIEHHBIX 30HAX, PEKOMEH/[yeTCs Y4eCTb
OIIBIT MHTETPallMM K/IACTEPOB B TOPONCKYIO Cpefy, pas-
BepHYyBLIeiicsA BO BTopoii nonosuHe XVIII Beka.

Ta6m.: 3. Vin.: 10. bubmyorp.: 21 Ha3Bs.

Molotkova E. G. 1736-1740-s: new vector of
St. Petersburg development. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 3 (86),
pp. 30-42.

Keywords: urban planning of St. Petersburg,
development of territories and water areas, urban planning
and land use, pattern.

The article considers the functional zoning of the
territory of the Admiralteisky Island in St. Petersburg,
which had been formed by the beginning of the 1730-s.
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The evolution of the living environment of sailors and
shipyard workers, which was located on both banks of
the Moyka River in St. Petersburg, is considered, and
the indicators of the urban development compaction
taking place during the indicated period are highlighted.
The circumstances of the alteration of the urbanization
process strategy, which manifested itself in the second
half of the 1730-s, are considered. The author emphasizes
the fundamental difference between the concept of the
times of Peter the Great and the new trend, when artistic
and emotional criteria acquired a decisive importance.
There are revealed social and economic foundations of
forming the system of urban morphotypes. This system
has become a tool for the reconstruction of the existing
residential area and a means of rational development of
new space. The land use system (regulation of the size of
parcels) and the alteration in the transport and planning
frame (changing of the street route) are proposed to be
considered the key tools for the large-scale de-compaction
of inhabited districts. The high rates of urban planning
transformations of this time and their radical nature are
emphasized. A cluster approach to the use of territorial
resources and the formation of buildings on the outskirts
of the city (late 1730-s — early 1740-s) is noted. A similarity
with the modern practice of locating isolated residential
complexes in remote areas is shown. It is recommended
to take into account the experience of integrating clusters
into the urban environment that started to be practiced in
the second half of the XVIII century.

YK 72.031(032)+ 903'18
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Yavuuyxuii O. A. PecypcoumeHTpudecKas cucTeMa
dopmupoBanusa ykpenneHHbIx nocenennii Ha FOxHom
Vpane B gpeBHOCTM // BeCTHUK I'pa)KTAHCKUX MHIXKEHe-
poB. 2021. Ne 3 (86). C. 43-53.

Kntouesvie cnosa: ykpenienHble oceneHns, JO>xHbI
Ypan, TepputopranbHOe rOCYapCTBO, CUCTEMA paccere-
HUAL.

PaccmarpuBaercst KoHIeniusa (GOpPMUPOBAHUS CHU-
CTeMbl YKpeIlJIeHHbIX nocenenuit I0xxHoro Ypana B anoxy
OpOH3BI, COCTOSIIIEN M3 TPYIII /IEMEHTOB TPAJOCTPON-
TENbHOI CUCTeMbl, (GOPMUPYIOIVX JIOKa/IbHbIE TepPpU-
TOpMaIbHble KOMIIIEKCHI «JIMHETHOro» THma. B xauectse
MEeTOJ[O/IOTMYeCKOil 6asbl MCIIONB3YeTCsl COBPEMEHHas
TeopusA (pOPMUPOBAHNA IPaJOCTPOUTENIBHBIX CUCTEM.

Wn.: 3. bubnuorp.: 34 Hass.

Ulchitskiy O. A. Resource-centric system of the
formation of fortified settlements in the South Urals
in ancient times. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 3 (86), pp. 43-53.

Keywords: fortified settlements, South Urals, territorial
state, settlement system.

The article discusses the concept of the formation of
fortified settlements' system in the South Urals in the
Bronze Age. These settlements consisting of urban planning
system elements formed local territorial complexes of the
«linear» type. The modern theory of the formation of
urban planning systems is used as a methodological base.
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Bezynosa H. B., Bosmuwes B. H. Pacnpepenenue
TeMIepaTypbl Ha OCHOBAaHNMN MCHbITAHMII Ha OTHe-
CTOVIKOCTDH B 0€TOHHBIX 6a/lTKaX, apMIPOBAHHBIX CTEK-
JTOKOMIIO3UTHOM apMaTypoii // BecTHUK TpaXkJaHCKMX
uKeHepoB. 2021. Ne 3 (86). C. 54-63.

Kniouesovle cn06a: CTeKIOKOMIIO3UTHAS apMaTypa, Oe-
TOHHasA 0ajiKa, OTHECTOVKOCTb, K09 (UIMEHT yCIOBUI
paboTh KOMIIO3UTHOI apMaTyPBL.

[TpuBopATCA MCcCNefOBaHKA 110 pacIpefeeHNIo TeM-
HepaTypsl B OeTOHHBIX 6aIKaX, apMUPOBAHHBIX CTEKJIO-
KOMITO3UTHOI apmarypoit mpoussopctsa OO0 «Ko-
MAP» o TY 2296-001-24488682-2014, Ha OCHOBaHUI
UCTIBITAaHUI Ha OTHECTOMKOCTD, IPOBENEHHBIX B VCIIBI-
TaTe/lbHOI TabOPaTOPUYU HAYIHO-VCIIBITATEIBHOTO I[eH-
Tpa moxapHoi 6esomacHoctn ®TBY BHUMIIO MYC
Poccnu. IlpuseneHo ompepnenenne 3HadeHus: Kodaddu-
IMEHTa YCIOBMIT pabOThI KOMITO3UTHON apMaTyphl Y,, IO
ananoryvu ¢ CII 27.13330.2017 «beTonHbIe 1 Xene306e-
TOHHBIE KOHCTPYKIUM, IpefHa3HAYeHHbIE I PabOTHI B
YC/IOBUAX BO3JIe/ICTBYA IOBBIIIEHHBIX U BLICOKUX TeMIIe-
paryp» B 3aBUCHMOCTH OT TeMIIePaTypBbL

Vin.: 13. Bubnuorp.: 4 Ha3s.

Begunova N. V., Vozmishchev V. N. Temperature
distribution based on fire resistance tests in fiberglass
reinforced concrete beams. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 3 (86),
pp. 54-63.

Keywords: fiberglass rebar, concrete beam, fire
resistance, coefficient of working conditions of fiberglass
rebar.

The article presents the results of the study on the
temperature distribution in fiberglass reinforced concrete
beams produced by the KomAR in accordance with
TU 2296-001-24488682-2014, on the basis of fire tests
conducted in the test laboratory and test center for fire
safety at the FGBU VNIIPO of EMERCOM of Russia. The
value of the coefficient of working conditions of fiberglass
rebar y_ is determined by analogy with SP 27.13330.2017
«Concrete and reinforced concrete structures designed
to work in conditions of exposure to elevated and high
temperatures», depending on the temperature.
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Kyb6acesuu A. E. PaboTa mogKpaHOBBIX 60K € ycTa-
JTOCTHBIMU TPEIMHAMHU B 30He CKaToro mosica // Becr-
HUK IPaXKIaHCKUX MHKeHepoB. 2021. Ne 3 (86). C. 64-70.

Kniouesvte cnosa: mogkpaHoBas 0anka, yCTaToOCTHas
TpelHa, MOTePs MECTHONM YCTOMYMBOCTY, HadajbHbIE
HECOBEPIIEHCTBA, CTEHKA CTA/IbHOI OaJIKN, HAIIPSDKEHHO-
HedopMUPOBAaHHOE COCTOSHIE OATKIL.

Kparko mnsnoxxeHa MeTOOMKA OIpee/IeHNs KpUTHye-
CKMX IIapaMeTPOB YCTOMYMBOCTU CTEHOK IOIKPAaHOBBIX
0aJIOK C YCTATOCTHBIMIL TPEILINHAMI B 30HE CKATOrO I10-
sca. [TokasaHbl 3aBUCUMOCTY OMYPKALVIOHHBIX KPUTHU-
YeCKUX U MPENe/IbHDIX HAPsKEHNI B CTEHKE OT JITIMHBI
TPEILVHBI, ee TOJIOXKEHIsI B OTCEKe U OT TMOKOCTHU CTeH-
ku. IIpuBenensl pesynbTaThl YMCAEHHBIX MCCIEOBaHNUIT
BNIUAHMA TPEUMH Ha BO3pacTaHMe HOPMa/bHbBIX HaIps-
JKEHIIT B cxkaToM nosice. IIpenmoxeHa MeTOIMKa OL[eHKM
MECTHO YCTONYMBOCTY CTEHKM OAJIKV C TPELMHOI.

Vn.: 9. Bubmuorp.: 14 Hass.

Kubasevich A. E. Load-bearing capacity of crane
beams with fatigue cracks in the compressed belt zone.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 3 (86), pp. 64-70.

Keywords: crane beam, fatigue crack, local buckling,
initial imperfections, steel beam wall, stress-strain state
of the beam.

The method of determining the critical parameters
of stability of the crane beam walls with fatigue cracks
in the compressed belt zone is briefly described. The
dependences of the bifurcation critical and limit stresses
in the wall on the crack length, the crack position in the
section, and on the wall flexibility are shown. The results
of numerical studies of the effect of cracks on the increase
in normal stresses in the compressed belt are presented.
A method for assessing the local stability of the beam wall
with a crack is proposed.

YK 69.058.2

DOI 10.23968/1999-5571-2021-18-3-71-75

Jlo6osckuii M. O., Tykxus A. JL, I[lamkun I1. A. Cpas-
HeHJle MeToja M3MepeHMil fedopManmii M yCHINI
C IpMMeHeHNeM MMKPOMETPa M TEH30Pe3UCTHBHOTO
MeTofla KOHTPO/A HAaIpsKeHHO-Ie()OpMUPOBAHHOTO
cocTosiHNA // BecTHUK rpa’kAaHCKuX MHXeHepos. 2021.
Ne 3 (86). C. 71-75.

Knouesvie cnosa: msMepeHns, MUKPOMETp, TeH30pe-
3UCTUBHBIII METOf, Ta0OpPaTOPHOE MCIBITAHNE, TTO/IeBbIe
VICIIBITAHNA, YCUINA, HATIPSDKEHNA.

Cnoco6 usMepenns fepopManmit 1 yCUINIA B CTEPXK-
HEBBIX 37IeMeHTaX C IPYMeHEeHNeM MUKPOMeTpa JoKasasl
cBOI0 9 PeKTUBHOCTD He TOMBKO B paMKax /aboparop-
HBIX VICHBITAHUIL, HO ¥ B IIPOLecce IOJIeBBIX VICIIBITAHUI

Ha peajIbHOI CTPOUTENbHO Inouaike. CpaBHUTE/IbHBIN
aHaMM3 IPENTaraeMoro aBTOPaMy CII0C006a KOHTPOIsS
HarpsDKeHHO-fepopmuposanHoro cocrosiuus (HIC) ¢
IIVPOKO MCIIONb3yeMbIM B Hallle BpeMs TeH30Pe3UCTIB-
HBIM METOJJOM IT0Ka3as, 4To Cr1ocob n3mepeHus nedop-
MaLuil ¥ yCUINIt C IPUMEHEHNeM MUKpPOMeTpa He YCTY-
[aeT B TOYHOCTY TEH30PE3UCTUBHOMY, XOTS SIBIISETC
3HAUNTEJIBHO JielIeBJIe.
Ta6m.: 1. Vin.: 5. bubmuorp.: 13 Ha3s.

Lobovskiy M. O., Tukkiya A. L., Pyatkin P A.
Comparison analysis of using micrometers and strain
gauges for measuring deformations and loads in the
method of monitoring the stress-strain state. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 3 (86), pp. 71-75.

Keywords: measurements, micrometer, strain gauge
method, laboratory testing, field tests, loads, stresses.

The micrometer method for measuring deformations
and loads in bar elements has proved to be effective not
only in laboratory tests, but also in field tests on a real
construction site. Having carried out a comparative
analysis of the method proposed by the authors for
monitoring the stress-strain state (SSS) with the strain
gauge method which is widely used at present, the authors
have proved that the method for measuring deformations
and loads using a micrometer is not inferior in accuracy
to the strain gauge method, although it is much cheaper.

YK 624.044.3: 514.75:539.37
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Pymman IO. /1., Menewko B. A. Ckopoctu gedop-
Manuii B CeYeHNM MPOCTPAHCTBEHHO KPUBOIMHEIHO-
IO CTEepP)KHSA IPU PasIMYHbIX KonmymieHuAx // BecTHuk
TpaXXJaHCKUX MH>KeHepoB. 2021. Ne 3 (86). C. 76-83.

Kntouesvie cnosa: cTep)KHeBble CUCTEMBI, CKOPOCTU
nedopmanuii, KuHEMaTM4YeCKyue IapaMeTpbl, KPUBI3HA,
CIIBUT, BEKTOPHO-TE€H30PHBIIT aHA/IN3.

[TpennoskeHbl MHKpEMEHTa/IbHbIE 3aBUCYMOCTH, CBA-
3bIBAIOLINE KITHEMATNYeCKIe TapaMeTPbl CO CKOPOCTAMMU
nedopmaruit. DT 3aBUCUMOCTH NTO3BOJIAIOT OIIPEfeTIATh
ckopoctyu fedopmannii Ha 3JeMEHTApHBIX IUIOLIAJKAX
CeYeHVs NMPOCTPAHCTBEHHO KPUBOIMHETHOTO CTEP)KHA,
yIUTBIBaTh AedpopMannio cedeHMss B CBOEN IIOCKOCTH
BCJIEICTBME CABMTA U JeIUIAHAIVIO CeYeHM IIpU Kpyde-
HVM. YCTaHOBJIEHNE CBA3€ll MEXIY CKOPOCTAMU fieop-
MalMit ¥ CKOPOCTAMM KUHEMaTMYeCK!UX ITapaMeTpOB
MO3BOJISIET PeaNN30BaThb METOJ, HEIMHEIHOIO pacyeTa
CTEP)KHEBBIX CUCTEM Ha OCHOBE MHTETPAIbHBIX BBIpaXKe-
HMiL. B moc/eyiomnem aTu COOTHOLIEHMS OYAYT UCIOIb-
30BaHBI I OIpeJie/IeHNs KacaTe/IbHbIX KeCTKOCTel ce-
YeHUs CTeP>KHEBOT0 37IeMEHTa IIPY YIIPYTrOIJIaCTUYeCKOM
pacuere.

Vn.: 3. Bubnuorp.: 27 Ha3B.
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Rutman Yu. L., Meleshko V. A. Rate of deformation in
the cross section of a spatially curved rod with various
assumptions. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 3 (86), pp. 76-83.

Keywords: rod systems, rate of deformation, kinematic
parameters, curvature, shear, vector-tensor analysis.

The article considers incremental relations connecting
the changes in the kinematic parameters of the rod cross
section with the deformation rate. These relations allow
assessing the deformation rate on the elemental areas of a
spatially curved rod, as well as considering the distortion
of cross-section in its plane due to shear and torsion.
Assessment of such relations between deformation rates
and the rates of kinematic parameters allows developing
the method of nonlinear calculation of rod systems based
on integral expressions. Subsequently, these relations
will be used for assessing the tangential stiffness of the
rod element cross-section subjected to elastic-plastic
calculation.

YIK 624.131.15

DOI 10.23968/1999-5571-2021-18-3-84-91

Keawyx A. B., [laymosa T. []. AHanu3 NpMMeHUMOCTH
MeTOJia OIpefie/leHNsI NPOTHO3MPYeMOil MaKCUMAalb-
HOW OCafKyl OKpYy>Karolleil 3aCTPONIKM B MH>KEHEPHO-
reonornmyeckux ycmosusax Cankr-IlerepGypra // Becr-
HIIK TPXXJAaHCKUX MH>KeHepoB. 2021. Ne 3 (86). C. 84-91.

Kntouesvie cnosa: ocajka sfaHnA, 30Ha BIVAHUA IIy-
6OKOro KOTJIOBAaHA, YMC/ICHHbIE U AHAIUTUYECKIE METO-
IbI pacyeTa, IPMMEHIMMOCTD ITOTYy3MIINPUYECKOTO METO-
na.

PaccMoTpeHsl MeTOAMKM pacyeTa IPOTHO3MPYEMBIX
MAaKCHMMAJIbHBIX OCAJIOK 3[IaHMII B 30HE BIVSHIUS ITy6O-
Koro kornmosaHa B ycnoBusax Caskr-IlerepOypra. Ilpo-
aHa/IM3MPOBAHBI PE3Y/IbTAThI PACYETOB IPOTHO3VPYEMBIX
MaKCMMAa/IbHBIX OCAfIOK IOTYIMIMPUYECKUM METOJIOM,
paspaboranubsiM npodeccopom H. C. Hukundoposoit,
CO 3HAYEHVAMM 0CafioK, onydeHHbiMY B IIBK Plaxis 2D.
JlaHa orjeHKa BO3MOXKHOCTH NPYIMEHEHU:A TIOTySIMIVPH-
YeCKOr0 MeTOjja OIIpefie/eHN sl IIPOTHO3MPYeMOIl OCaIKI
OKPY>Kaollell 3aCTPONMKM B MH)KEHEPHO-T€OIOIMYECKIX
ycnosusax Caskr-Iletep6ypra.

Ta6m.: 3. Vin.: 5. bubnuorp.: 5 Ha3B.

Kvashuk A. V., Dautova T. D. Analysis of the
applicability of the method for assessing the predicted
maximum settlement of the surrounding building
development in the engineering and geological
conditions of St. Petersburg. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 3 (86),
pp. 84-91.

Keywords: building settlement, influence zone of
deep excavation, numerical and analytical methods of
calculation, applicability of the semi-empirical method.

The article considers the methods for calculating the
predicted maximum settlement of buildings in the zone of
influence of a deep pit in the conditions of St. Petersburg.
There have been analyzed the results of calculations of
the predicted maximum settlement by the semi-empirical
method developed by Professor N. S. Nikiforova with the
settlement values obtained in Plaxis 2D software package.
The authors present the evaluation of the possibility
of applying a semi-empirical method for determining
the predicted settlement of the surrounding building
development in the engineering and geological conditions
of St. Petersburg.

VIK 624.131

DOI 10.23968/1999-5571-2021-18-3-92-99

Kontowkos B. B. CpaBHUTENIbHBIN aHA/IN3 METOJ 0B
PpacyeToB OrpaXkFAOIINX KOHCTPYKIMIT KOTTOBAHOB //
BecTHMK TpaKHaHCKUX MH>KeHepoB. 2021. Ne 3 (86).
C.92-99.

Kntouesvie cnosa: ycTONYMBOCTD, NMPOYHOCTb U Jie-
($OpMaTHBHOCTD OIPXKAAIOIINX KOHCTPYKLIMIT KOT/IOBA-
Ha, METOJ, YIIPYTOJl TIVHNM, TTOJTyaHAIUTUIECKUI pacyer,
YJC/IEHHO® MOJIIMPOBAHME OIPaKIAIOMINX KOHCTPYK-
IIUii KOT/IOBaHa.

Bri6op MeTopa pacyeToOB OTpaXk[alOIIVX KOHCTPYK-
LUl KOTJIOBAaHOB SIBJISIETCS AKTYa/IbHBIM BOIIPOCOM, TaK
KaK OT pe3y/IbTaToOB pacyeTOB 3aBUCAT FeOMETPUIECKIE 1
MeXaHMYeCKye IapaMeTpbl OIPaK[eHNI, IpYMeHsIeMble
KOHCTPYKTVMBHO-TEXHO/IOTMYECK/e PEIIeHUA U CMeTHaA
CTOMMOCTb MaTepyasoB U pabotT. B HacTosmiee Bpems
IpM pacyeTax OIPAXJAIIINX KOHCTPYKLMI KOT/IOBa-
HOB NIPMMEHSIOTCS Kmaccudeckne rpadoaHaanTuiecKme
pelleHy, NolTyaHaIUTIYeCKye IIPOrPaMMBbI M IIPOrpaM-
MHbIe KOMIUIEKCBI, YICIO/Ib3YIOLIVe METOJ] KOHEeUHBIX 9JIe-
MEHTOB. Y KaKJOTO METOfla €CTb CBOM IPEeIOCBUIKN 1
TOIYIEHMsI, B TAK)Ke JOCTOMHCTBA M HefocTaTKu. Llenblo
HACTOsIel CTaTbU SBJSAETCS CPAaBHUTEIbHBIN aHAIU3
OCHOBHBIX METOJJOB PaCY4eTOB OTPAX/AIOIINX KOHCTPYK-
LUl KOT/IIOBAHOB C OTOOpaKeHMEM UX OCOOEeHHOCTe
Y TPaHMYHBIX YC/IOBMII IpUMeHeHusd. [lna aroro Obuim
BBITTOJTHEHBI TECTOBBIE PACYETHI OTPAXK/ICHM KOT/IOBAaHA
METOZOM YIPYTOil IMHMA B IIPOrPAMMHBIX KOMIUIEKCAX
SCAD u PLAXIS 2D. Taxxe paspaboTaH U IpeIoKeH
YIPOILEHHBIN METOJ, pacyeTa OIpakKeHMII KOTIOBAHOB,
KOTOPBIII MOXeT OBbITh MCIIONb30BaH Ha IPeAIIPOEKTHON
CTaVIi CTPOUTEIbCTBA B KadeCTBe IIPeJBAPUTETHHOTO
pacyera MM JJONOTHUTEIBHOTO IIOBEPOYHOTO pacdera
YCTOMYMBOCTH, IPOYHOCTH Y He(OPMATUBHOCTY OIPaXK-
JAIOMIMX KOHCTPYKLMI KOT/IOBAaHOB.

Tabm.: 1. Vin.: 5. Bubmuorp.: 9 Hass.

Konyushkov V. V. Comparative analysis of calculation
methods for enclosing pit structures. Vestnik
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grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 3 (86), pp. 92-99.

Keywords: stability, strength and deformability of pit
enclosing structures, elastic line method, semi-analytical
calculation, numerical simulation of pit enclosing
structures.

Choosing the calculation method for the enclosing
excavation pit structures is an urgent issue, since the
results of the calculations determine the selection of
the geometric and mechanical parameters, as well as
the estimated cost of materials and works. At present,
at calculation of the enclosing structures of excavation
pits, there are used classical semi-graphical solutions,
semi-analytical programs and software packages based
on the finite element method. Each method has its own
prerequisites and assumptions, as well as advantages and
disadvantages. The purpose of this article is presentation
of comparative analysis results of the main methods for
calculating the enclosing structures of excavation pits
considering their features and boundary conditions of
application. The author has performed test calculations of
the excavation pit enclosing structures using the elastic line
method in the SCAD and PLAXIS 2D software packages.
The author has also developed and proposed a simplified
method for calculating pit fences. This method can be
used at the pre-project stage of construction in the form
of preliminary calculation or as additional verification
calculation of the stability, strength and deformability of
pit enclosing structures.

VIK 624.1

DOI10.23968/1999-5571-2021-18-3-100-107

Ilonynun B. M. DKcIlepuMeHTaNbHasA OIeHKAa 3¢-
(dexTHMBHOCTM pasMBIKaHUSA LINYHTOBOJ CTEHKU NpPU
BUOpOU3BIeYeHNN IITYHTOBBIX cBail // BecTHMUK rpax-
IDaHCKUX MHXeHepoB. 2021. Ne 3 (86). C. 100-107.

Kniouesvie cnosa: BuOpOM3BIeUeHNe CBay, IIOJIEBbIE
U3MepeHNs, LIIYHTOBblEe CBalM, CTEHKA M3 IIIMYHTOBBIX
CBail, MOJIe/Ib IPOTHO3MPOBAHNA, BUOPALVIN IPYHTA, YIC-
JIEeHHOE MOJIeIpOBaHIe.

CTaTbsi COIEP>KUT pesyabTaThl OLeHKM 3 PeKTUBHO-
CTHU Pa3MbIKAHVsI IIITYHTOBO CTEHKI IIPU BUOPOM3BIIE-
YeHUN LIITYHTOBBIX CBall. IIpoBeseHbI MHOTOUNCTIEHHBIE
M3MepeHVsI KOMeOaHWil MIMyHTOBOM CTEHK, OKPY)Kako-
I[ero MacCuBa TPYHTa, (PyHAAMEHTOB MPUMBIKAIOIIETO
COOpY>KeHMA. PesynbraTbl HaOJIIOfeHMII IIOKasaayu, 4To
OOLINIT YPOBEHb OMHAMMUYECKOTO BO3LENCTBUA Cylle-
CTBEHHO CHM3WICA B CPAaBHEHUU C 3aMKHYTOJ CTEHKOI.
Omnpepieniena 30Ha pacIpoCTpaHeHUs: KojebaHmil Mo
3aMKHYTOI cTeHKe. [IpuBefeHbl pe3ynbTaThl YMCIEHHO-
r0 MOJeMMPOBaHNs. BbIonHEHO cpaBHeHMe KomebaHui
3laHMA JIA C/IydaeB HEPA3OMKHYTOM UM Pa3OMKHYTOI
CTeHKU. [laHbl peKOMeHJALMM 10 T€XHOTOTMYeCKOl Io-
C/IelOBATeTbHOCTHU M3BJIeYeHM IIITYHTOBBIX CBail.

Vin.: 9. Bubnuorp.: 15 nass.

Polunin V. M. Experimental evaluation of the
effectiveness of the sheet pile wall breaking during
vibration extraction of sheet piles. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 3 (86),
pp. 100-107.

Keywords:  pile  vibration  extraction, field
measurements, sheet piles, sheet piles wall, predictability
model, soil vibration, computational modeling.

The article presents the results of evaluating the
effectiveness of breaking the sheet pile wall during
vibration extraction of sheet piles. There have been
carried out numerous measurements of the sheet pile wall
vibrations, surrounding soil massif, foundations of the
adjoining structure. The observation results have shown
that the overall level of dynamic impact has significantly
decreased in comparison with the closed wall. The zone
of propagation of vibrations along a closed wall has
been determined. The results of numerical modeling
are presented. Comparison of the building vibrations
for the case of «non-open» and «open wall» are made.
Recommendations are given on the technological
sequence of sheet pile extraction.

VIK 628.3 : 543 : 504.4

DOI 10.23968/1999-5571-2021-18-3-108-112

Bapoansan M. A. Tlonydenue oneopuabHOro copOeH-
Ta ¥ M3y4YeHNe ero HeTemormoTUTENbHBIX CBOWICTB //
BecTHMK TpaKHaHCKUX MH>KeHepoB. 2021. Ne 3 (86).
C. 108-112.

Kniouesvie cnosa: BCITy4eHHBIN IIEPINT, BOJLOIOIIO-
[eHNe, TupodoOusanysa, YeTBepTUIHbIE aMMOHIEBbIE
COTM, COPOIIVIOHHAsT eMKOCTD 10 He(TEIIPOYKTaM.

B mocnegHue rogpl B BOGOOYNCTKE YCIIELTHO Pa3BUBa-
eTCs1 HallpaBJIeHe Iomy4eHnsa 9 QeKTUBHBIX COPOEHTOB
He(TENPONYKTOB, CBA3aHHOE C M3MEHEHMEM XapaKTepa
UX IOBEPXHOCTU COCNUHEHMSAMM PasIUIHBIX KIaCCOB.
Xopole pesyabTaThl faeT IpUMeHeH1e Tiuapodobusa-
VM, KOTOpas IpedllojaraeT ClelMaJbHyl0 06paboTKy
MaTepyajoB IOTPYXKEHNMEM B PacTBOPBI VTN PaCIUIaBbI
rugpodobusaTopoB, UX pacHblIeHNeM Ha IIOBEPXHOCTU
u T. II. B kavecTBe rUApooOM3aTOPOB UCIONIB3YIOT IIa-
paduH, KpeMHUITOPraHIIecKyie COeAVHEH ST, MOHOA/IKI-
70Bble 3(UPBI TONMUITUIEHITINKOLA, BBICOKOMOTIEKYIIAP-
Hble coefuHenus u ap. Cam ruppodobusaTop FOMKeH
o6yaziaTh XOpoIIelt aresneil K MaTepuany u, paBHOMep-
HO pacIIpefe/sisich B Ipolecce 06paboTKM, MOXeT 00-
PasoBBIBAaTb CBA3Y C IOBEPXHOCTDIO, YTO IIO3BOTIUT €MY
He BBIMBIBATbCA U HE PACTBOPATLCA Jajiee TIPK SKCIITya-
tauyn. OgHako ruapodoOM3aIusa uMeeT psL HEeOCTAT-
KOB, TaKUX KaK CJIOXXHOCTb ITOTYyYeHUsS YCTOMYMBOM K
BBIMBIBAaHIIO MOAV(UINPOBAHHOI IIOBEPXHOCTH, 6O/Ib-
IIOJ PacXoj MaTepUajoB, BbICOKAasg CTOMMOCTb U T. IL
B manHOI1 paboTe MccmegoBaHbl BO3MOXXHOCTH TUAPOGDO-
Ousanuy BCIYYEHHOTO IIEP/INTA YeTBEPTUIHBIMIU AMMO-
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HMEBBIMU COJISIMU C 11€JIbI0 CHVDKEHSI €70 BOJOIIOITIONIe-
HMsA. YCTaHOBJIEHBI ONTMMAaJIbHbIE TTapaMeTphl Ipoliecca
ruppodobusarym. ITokasaHo, YTO Cpenn MCIONb3YEMbIX
aMMOHMEBBIX MOAU(UKATOPOB HaMOONbIINIT II0/Ie3HbIN
a¢¢exT HaOmogaeTcs y kKaramuHa AB-18: B cTaTiyeckux
YCTIOBMAX COPOLMOHHAS €MKOCTh 06pa3lioB BCITyYEHHO-
o HepnnTa, MOAMQUINPOBAHHBIX ero 1 %-HBIM PacTBO-
poMm, B 2-3,5 pasa IpeBbIIIaeT COOTBETCTBYIOIMIT ITOKa-
3aTe/Ib MCXOHOTO.
Wn.: 1. bubnuorp.: 15 Hass.

Vardanyan M. A. Production of oleophilic sorbent
and studying its oil absorption properties. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 3 (86), pp. 108-112.

Keywords: expanded perlite, water absorption,
hydrophobization, quaternary ammonium salts, sorption
capacity for petroleum products.

In recent years, in the sphere of water purification,
there has been successfully developed the direction of
producing effective sorbents of petroleum products
associated with altering the nature of their surface with
compounds of various classes. An effective method is the
hydrophobization process involving a special processing
of materials by immersion in solutions or melts of water
repellents, spraying them on the surface, etc. As water
repellents, there are used silicon organic compounds,
paraffin, monoalkyl ethers of polyethylene glycol, high
molecular weight compounds, etc. The hydrophobizer
itself must have good adhesion to the material and, being
evenly distributed during the processing, it can form
bonds with the surface, which will allow it not to be
washed out and not to dissolve further during operation.
However, hydrophobization has some disadvantages,
such as the complexity of obtaining a modified surface
which would be resistant to leaching, a considerable
material consumption, a high cost, etc. In this work, we
have investigated the possibilities of hydrophobization
of expanded perlite with quaternary ammonium salts
in order to reduce its water absorption. The optimal
parameters of the hydrophobization process have been
established. It is shown that among the used ammonium
modifiers, the greatest beneficial effect is observed for
catamine AB-18: under static conditions, the sorption
capacity of expanded perlite samples modified with its
1 % solution is 2-3.5 times higher than the corresponding
indicator of the original.

YIK 697.921.452

DOI10.23968/1999-5571-2021-18-3-113-119

Tumogpees A. B., Akoenes B. A. CoBeplIeHCTBOBaHME
KOHCTPYKI[UH TEI/IOY TM/IN3ATOPa Ha TEIIOBBIX TPy6ax
Ha ocHOBaHuM pesynbraToB CFD-mopmemupoBaHus: //

BecTHUK TrpakgaHCKUX MHXeHepoB. 2021. Ne 3 (86).
C. 113-119.

Kntouesvie cnosa: yTUIN3AaTOP TEIIOTDHI, TEIIOBA
Tpy0Oa, TEIIOBOII PEXXVIM, KOH/IeHCAL, MCIIapeHe, YyC-
JIEHHOE MOJIe/IMpOBaHIe.

[TpencTaBneH cpaBHUTENbHBIN aHANNU3 TEN/IOYTUTIMN-
3aTOpa Ha TEIUIOBBIX TPYOaX ABYX KOHCTPYKLNMIL /IS YTU-
JM3aluy TEIUIOTH BEHTIIALMOHHBIX BBIOpOcOB. [aHa
KpaTKas XapaKTepUCTUKA YTWIN3ALVMOHHBIX YCTPOJICTB,
IPMMEHAEMBIX B CUCTEMAX BEHTIALIMIA I/ Y TUNN3ALNAN
TEIJIOTHl YXOAsAIero Bosfyxa. JlaHa XapaKTepuCTHKa
IPYMEHEHVIsI TEIUIOY TU/IN3ATOPA C TEIIOBBIMU TPYOaMIL.
AHanu3 paboThl yTUIN3aTOPOB ObLT BBIIOIHEH C IOMO-
mpio mporpaMmHoro Komiiekca ANSYS Fluent. Pesyrb-
TaTbl MOJENMPOBAHNUA COIOCTABIEHbl C pe3y/lbTaTaMy
HpSIMOTO  (PUBMUYECKOTO OIKCIEPUMEHTA, BBIIIOIHEHHOTO
Ha JICIIBITaTe/IbHOM CTeHJIe B TaO0PaTOpuUIL.

Tabm.: 3. Vin.: 4. Bubmuorp.: 15 Ha3s.

Timofeev A. V., Yakovlev V. A. The design improvement
of the heat exchanger with heat pipes based on the CFD
modeling results. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 3 (86), pp. 113-119.

Keywords: heat exchanger, heat pipe, thermal condition,
condensation, evaporation, numerical simulation.

The article presents the results of a comparative
analysis of a heat exchanger with heat pipes of two designs
for heat recovery from ventilation emissions. A brief
description of the utilization devices used in ventilation
systems for heat recovery of outgoing air is provided. A
characterization of the use of a heat exchanger with heat
pipes in premises ventilation systems is given. The waste
heat recovery analysis was carried out using the ANSYS
Fluent software package. The simulation results have been
compared with the results of a direct physical experiment
performed on a laboratory test bench.

V1K 624.6.036.5

DOI 10.23968/1999-5571-2021-18-3-120-126

Maxapos A. B., Kanunosckuti C. A. Yaudukanus
B IPOEKTHPOBAHNN YeThIPEXIPOIETHbIX Hepaspes-
HBIX MOCTOB // BeCTHMK TpaKTaHCKIX MH>KeHepoB. 2021.
Ne 3 (86). C. 120-126.

Kniouesvle cnosa: HepaspesHasi cXeMa MOCTaA, eTbI-
PEXIIPOIETHBII MOCT, OHOPHbIE MOMEHTBI, IIPOJIETHbIE
MOMEHTBI, yHUMKALUA 67I0KOB, KO3 OUIVMEHT J/IVHBL

PaccMaTpyBaroTcs BOIIPOCHI CO3JJaHNSA HEPa3pe3HBIX
METAJ/INIeCKUX I MOHOMUTHBIX XKele300eTOHHBIX ITPo-
JIETHBIX CTPOEHUIT MOCTOB, KOTOpBIe SIBJISIOTCS Hau-
6oree addexruBHbIMU. IPPEKTUBHOCTD TOCTUIAETCS
IIOCPeICTBOM IIOJMCKA BO3MOXKHOCTEN I yHUMUKALNY
KOHCTPYKIWII IIpU Hamboree yAauyHBIX BapMaHTax obe-
CIiedeHns UMM TpeOyeMolt HecyIleit ClIocOOHOCTH € Hau-
MEHBILMMI 3aTPaTaMIU CTPOUTENbHBIX MaTepuanos. Ecin
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BBECTU OIIPEfieIeHHBbII KOO QUIIMEHT [IMHBI KPATHIX
IIPOJIETOB MOCTA OTHOCKUTEIBHO CPEIHNUX, TO MOXHO [j0-
CTUYb PABEHCTBA OIOPHBIX WM IPOJNETHBIX M3rMbar0-
X MOMEHTOB. Takast paboTa KOHCTPYKI[UM ITO3BOJIAT
BO3BOJUTD IIPOJIETHOE CTPOEHME MOCTa OYATO ObI U3 TPexX
TUIOB YHUUIVMPOBAHHBIX O/IOKOB, YTO IIO3BOIUT CHIU-
3UTD TPYAOEMKOCTD U CTOMMOCTb CTPOUTENIBHBIX PabOT.
Vn.: 4. Bubmuorp.: 19 HasB.

Makarov A. V., Kalinovsky S. A. Unification in
the design of four-span continuous bridges. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 3 (86), pp. 120-126.

Keywords: continuous bridge structure, four span
bridge, support moments, span moments, unification of
blocks, length coefficient.

The article deals with the creation of continuous
metal and monolithic reinforced concrete bridge span
structures, which are the most efficient. Efficiency is
achieved by searching for opportunities to unify structures
with the most successful options for providing them with
the required load-bearing capacity with the lowest cost
of building materials. If a certain coefficient of the length
of the extreme relative to the average is introduced, there
can be achieved the equality of the transverse moments
of spans. Such performance of the structure will allow
building the bridge span as if combined from three types of
unified blocks, which would reduce the labor complexity
and the cost of construction work.

YIK 625.76.096

DOI 10.23968/1999-5571-2021-18-3-127-133

Ilyeaues V. H., llewiepa H. I, llJecnos B. V. AHamu3
reoMeTpPUYECKUX IEMEHTOB JOPOT C IOMOIIbIO COBpe-
MEHHBIX TeoMHQOPMAIMIOHHBIX CUCTEM IIPM OLEHKe
VX aBapMITHOCTY // BeCTHMK IpaXk[JaHCKUX MHXXEHEPOB.
2021. Ne 3 (86). C. 127-133.

Kniouesvie cnosa: xoadpuiimeHTs aBapuitHOCTH, KO-
s punmentst Tsorectu JTII, reomeTpudeckie s7eMeHTbI
IOpoT, reonH(OPMaIOHHbIE CUCTEMBI.

[Ipennoskena gopma cbopa nHPOpMALUM O TeoMe-
TPUYECKUX 9/IEMEHTAX ZOPOT IIPY OLlEHKE VX aBapUilHO-
CTH, KOTOpasi, IOMIMO TOYHOCTH 3HAYEHWIT, MeeT Hal-
MEeHbBLINIT YPOBEHb TPYAOBBIX 1 (PUMHAHCOBBIX 3aTPaT, YTO
CIIOCOOCTBYET BHELPEHUIO B [ESATENbHOCTb JOPOXHBIX
CTy>0 IPUHIIUIIOB OLIEHKY Aopor mo «MeTopuke Koad-
¢uiuentos aBapuitHocTI» mpodeccopa B. . babkosa.
ITpu 5TOM /151 YCTaHOBJIEHVISI OYEPEFHOCTI IIEPECTPOIIKIA
OIACHBIX YYACTKOB IIPEIOXKEHO [JOIIOJTHUTEIBHO YN ThI-
Barb TsDKeCThb [ITII ¢ moMoLIbio paspaboTaHHbBIX aBTOpa-
MU HOIPABOYHBIX K03 UIINEHTOB.

Tabm.: 1. Vin.: 7. Bubnumorp.: 13 Hass.

Pugachev I. N., Sheshera N. G., Shcheglov V. I. Analysis
of geometric elements of roads when assessing their
accident rate by means of modern geoinformational
systems. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2021, no. 3 (86), pp. 127-133.

Keywords: accident rates, road traffic accident severity
factors, geometric elements of roads, geoinformational
systems.

A form is proposed for collecting information about
the geometric elements of roads when assessing their
accident rate, which, in addition to the accuracy of the
values, has the lowest level of labor and financial costs. This
contributes to the implementation of the road assessment
principles in the activities of road services according to
the «Method of accident rates» worked out by Professor
V. E Babkov. Herewith, in order to establish the sequence
of restructuring hazardous areas, it is proposed to
additionally take into account the severity of accidents by
means of the correction factors developed by the authors.

YIK 656.131:343.983.25
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Bacunves 4. B., Boponun B. B. MeTopuKa pac4era pa-
6O0TBI CU/I Ha HelpepbIBHOE MI3MEHEeHNe YIIa pa3Bopo-
Ta npoponbHoit ocu TC npu nponsBoACTBE JOPOKHO-
TPAHCIOPTHOI 3KcnepTusbl // BecTHMK TpakJaHCKMUX
uHKeHepoB. 2021. Ne 3 (86). C. 134-138.

Kntouesvie cnosa: sxcnieptusa NTII, ananus [JTTI, pe-
KoHCTpyKuysA Mexannama JITTI, pacuet paboTsl cuiL, CKO-
POCTb IBVDKEHUA.

B panHOI cTaTbe paccMaTpuBaeTCA MeTOJ, pacdera
paboThl C1T Ha IepeMeleHNe U PasBOPOT TPAHCIIOPT-
HOTO CPeJICTBa P BBIITOJTHEHN SKCIIEPTHOTO MCCIIENO-
BaHMA 10 YCTAHOBJIEHMIO CKOPOCTHU JBVDKEHUA 00beKTa
uccnenoBanus o, B MoMeHT 1 nocne JTII. Ilpusenensr
pe3yIbTaThl CpaBHEHNUA pacueTa IO IpelIoXKeHHO! Me-
TOJ{MKE U pacdyeTa IO OOIIENPUHATON METONUKE C JaH-
HBIMU, TIOTyYeHHBIMI B HaTYPHBIX Kpalll-TeCTax Ha II0-
JIUTOHE.

Ta6.: 1. Vin.: 1. Bubnuorp.: 8 Ha3B.

Vasiliev Ya. V., Voronin V. V. Methodology for
calculating the work of forces on the continuous change
in the angle of rotation of the longitudinal axis of the
vehicle in performing road accident examinations.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 3 (86), pp. 134-138.

Keywords: road accident examination, road accident
analysis, reconstruction of the road accident mechanism,
calculation of forces" operation, vehicle speed.

This article discusses a method for calculating the
operation of forces aimed at moving and turning the
vehicle when performing an expert examination to
establish the speed of movement of the research object
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before, at the time and after the accident. The authors
present the results of comparing the calculation according
to the proposed method and the calculation according to
the generally accepted method with the data obtained in
full-scale crash tests at the test site.
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nHxeHepos. 2021. Ne 3 (86). C. 139-148.

Kniouesvie cnosa: ckopocTb, aBTOMOOWIb, TOPOKHOE
IBVDKEHVe, aBapUITHOCTb, 0e30IaCHOCTb JOPOXKHOIO
ABVDKEHM A, TOPOXKHO-TPAaHCIOPTHOE IIPOUCLIECTBHE.

B craTbe msyuaiorcs pasnudHble (HaKTOPbI, BIUAIO-
e Ha aBapUITHOCTh Ha aBTOMOOWIBHOM TPAHCIIOPTE,
HOHPO6HO MICCIEAYIOTCA TIOCNIENCTBYIAA IPEBBIIICHNA
YCTaHOBJIEHHOTO CKOPOCTHOTO pexuMa. Ha ocHoBanum
CTaTUCTUKM JOPO’KHO-TPAHCIHOPTHBIX ITPOMCIIECTBUIA
1 IPpOBENEHHBIX PACYETOB YCTAaHOBJIEHDBI YPOBEHDb 1 TA-
JKeCTb HOCJ'Ie,T_[CTBI/H/UI, BbI3BAHHDBIX HApYIIEHNEM BOANUTE-
7IeM aBTOMOOWISt CKOPOCTHOT'O OIrpaHNYE€HNA.

Tab6m.: 4. Vin.: 9. Bubnuorp.: 16 Ha3B.

Golov E. V. Speed factor in the road safety system.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 3 (86), pp. 139-148.

Keywords: speed, car, traffic, accident rate, road safety,
road traffic accident.

The article examines various factors affecting the
accident rate in road transport and studies in detail the
consequences of exceeding the established speed limit.
Based on the statistics of road accidents and calculations
made, the level and severity of the consequences caused by
the violation of the speed limit by the driver is established.
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bensies V. C. MexaHU3Mbl NOAJEP>KKM CTPOUTENb-
Hoit cepor ASPD: npobremsr u pemerus // BecTHnk
TpaKIAHCKUX MH>KeHepoB. 2021. Ne 3 (86). C. 149-158.

Kntouesvie cnosa: ApKTUKa, MeXaHU3MbI IOAJEPKKI,
pernoHanbHble 0COOEHHOCTH, CTPOUTE/IbHbIE OpraHu3a-
L.

PaccmarprBaroTcsi Tpo6neMBl M MHCTPYMEHTBI
MOALEP)KKM CTPOUTEIbHBIX OPTaHM3ALUIL, IElICTBYIO-
mux B Apkrudueckoit 3oHe PO (A3P®), Bxmoyas ro-
cymapctBeHHble Mepbl. [Ipemmaraercs chopmmupoBaTh
OpraHM3aIVIOHHO-9KOHOMIYECKNIT MEXaHM3M MOJIePK-
K1, KOTOpBIL 6ymeT crmocob6cTBoBaTh 6oee GbICTpOMY
u 9P PEeKTUBHOMY BBIIOTHEHUIO TOCYHAPCTBEHHBIX Iie-
e, 3apukcupoBaHHbIX B Ykase [Ipesupgenta Poccun ot
26.10.2020 1. Ne 645 «O Crpaternn pasBuTuss ApKTude-
ckoit 30HbI Poccuiickoit Demepanyun u obecriedeHns Ha-

[MOHA/MBHOI 6e3omacHocTy Ha mepuop Ao 2035 roma».

ITpepnaraeTcs cucTeMa OLeHKM YPOBHA PasBUTUA TOCY-

TApCTBEHHON TOAJEP>KKY MpPeANpUHMMATETbCKUX MHU-

LMATUB CTPOUTETbHBIX OpraHn3anui B pernonax A3P®.
Ta6m.: 3. Vin.: 1. bubmuorp.: 13 Ha3s.

Belyaev 1. S. Means of supporting construction
organizations operating in the Arctic: problems and
solutions. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2021, no. 3 (86), pp. 149-158.

Keywords: Arctic, means of support, regional features,
construction organizations.

The article considers issues associated with the
problems and means of supporting the construction
organizations operating in the Arctic zone of the Russian
Federation (AZRF), including the state measures of
supporting these organizations. The author proposes to
establish an organizational and economic mechanism of
supporting construction organizations operating in the
AZREF. According to the author, this mechanism would
ensure a faster and more effective implementation of
the state goals set out in Presidential Decree no. 645 of
26.10.2020 «On the Strategy for the Development of the
Arctic Zone of the Russian Federation and Ensuring
National Security for the period up to 2035». A system
of assessing the level of development of state means of
supporting construction organizations operating in the
regions of the Russian Arctic is offered.
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Kasakos A. B., Ilpuxodvko A. H. OcobeHHOCTH
u peiictBue GyHKIMIT yIpaBIeHYeCKO KeATeTbHOCTH
B MamoM OusHece coBpemeHHOil Poccum // BectHmx
TpaXXJaHCKUX MH>KeHepoB. 2021. Ne 3 (86). C. 159-166.

Kniouesvle cnosa: Manoe IpennpuATue, yipapieHye-
CKasl 1esATeNIbHOCTD, QGYHKLMY MeHe[)KMEeHTa, OpraHn3a-
1y, IJIAHUPOBaHMe, MOTUBALIUA.

Marpiit 6M3HEC — OCHOBa GTarOIOTy4Ns SKOHOMM-
K1 rocyzapcrBa. Kpome rocypgapcTBeHHON IOAIepKKY,
671aroNpMATHOrO MHBECTULIMOHHOTO KJIMMara ¥ 061ert
9KOHOMMYECKOJI CUTYalluy, Ba)KHOE 3HAYeHue IJIA CTa-
OMIBHOCTM M PasBUTHSI MAJIOro OM3Heca MMeeT BBIOpaH-
Hasl yIpaB/ieHdecKas KOHIenys. B craTbe nmpoananmmsn-
POBaHBI POJIb ¥ COCTOSIHME MA/IOTO O¥3Heca B KPUSVCHBII
nepuon B Poccuiickoit Peepanyu, cfienaHbl BHIBOALI O
po/IN yIpaBIeHYeCKON HeATEeNIbHOCTU AJIA ycIexa Ipef-
OpUATHA, a TaKXe IIPeCTABIeHbl OCHOBHBIE YE€pPTBHI
YIIpaBIeHYEeCKON JeATeTbHOCTI U CHOPMYIMPOBAHBI ee
ocobenHocTN Ha ManoMm npennpuatin. Ocoboe BHMMa-
HIe yIeTIeHO JeNICTBUIO (PYHKIIWIT YIPaBIeHYeCKOl fes-
TEJIbHOCT Ha MaJIOM IIPefIpUATHUN.

bubmuorp.: 14 Ha3B.
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Kazakov A. V., Prikhodko A. N. Features and operation
of management functions in small business in modern
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Civil Engineers, 2021, no. 3 (86), pp. 159-166.

Keywords: small business, management activities,
management  functions,  organization,  planning,
motivation.

Small business is the basis for the well-being of the
economy of the state. In addition to the state support,
a favorable investment climate and the overall economic
situation, very important is the selected management
concept for the stability and development of small
businesses. The article analyzes the role and state of small
business in the crisis period in the Russian Federation.
Conclusions are made about the role of managerial
activities for achieving success of the enterprise. The main
features of managerial activity are presented and analyzed
in regard to a small enterprise. Special attention is paid to
the impact of the management activity functions at a small
enterprise.
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Kpuwimanvy B. B. Bimanue KaJipoBoro noTeHnnamna
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HepoB. 2021. Ne 3 (86). C. 167-170.

Kniouesvie cn06a: KOHKYPEHTOCIIOCOOHOCTD, CTPOU-
Te/IbHble OpraHM3an M, ApKTIKA, IIOITOTOBKA KaJ[pOB.

PaccmarpuBaercs BaMsiHME KaZpOBOro IOTEHIMaIa Ha
KOHKYPEHTOCIIOCOOHOCTb CTPOMUTE/IbHBIX OpraHM3aLyil

C y4eToM cIelyyKM, CBOVICTBEHHOM ApPKTIYECKOI 30He
Poccuiickoit @epepanun. [IokasaHo, ¢ KaKUMIU CIIOXHO-
CTAMU CTAJIKMBAKOTCA CTPOMUTE/IbHbIE OPraHM3alMM, Kak
BO3JIEICTBYIOT Ha KOHKYPEHTOCIIOCOOHOCTb CTPOMTEIIb-
HBIX OpPraHusaLuil pasanaHbie GakTOPbI C YIETOM apKTH-
yeckoit crerydukn. OnuUChIBAIOTCS POOIEMbl, CBs3aH-
HBIE C IOATOTOBKO KaZipoB B APKTUKe /I CTPOUTETbHDIX
OpraHusaluii, 1 JalTCA peKOMeHfAIy, KOTOpble MOTYT
IIOMOYb MCIIPABUTD JAHHYIO CUTYaIUIO.
Bubnuorp.: 13 Hass.

Krishtal V. V. The impact of human resources on
the development of the construction organizations'
competitiveness in the Arctic zone of the Russian
Federation. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2021, no. 3 (86), pp. 167-170.

Keywords: competitiveness, construction organizations,
the Arctic, human recourse providing.

The article considers the impact of the human
recourses’ potential onthe competitiveness of construction
organizations, taking into account the specifics of the Arctic
zone where they are operating. It is revealed what kind of
problems the construction companies have to deal with,
and in what way various factors affect the competitiveness
level of the companies operating in the Arctic. The author
describes some problems associated with educating and
providing specialists for the Arctic zone construction
organizations and offers recommendations that could help
to improve this situation.



