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Kykosa [I. WM., Medsedesa A. E. K arpubyTuke map-
KoBoro coopyxenus. Ipor y Kpecrooro npyna B an-
cam6rne ExarepuHunckoro pBopua B Mockse // Bect-
HIIK TPXXJAHCKUX MH>KeHepoB. 2022. Ne 2 (91). C. 5-14.

Kniouesvie cnosa: arpubyTika, 6apoKKo, pOMaHTI3M,
IIapKOBOE COOPYIKeHIe, apXUTEKTYPHBII 00K, CTHUIIb.

Ipor y KpecroBoro mpyma — 00DBeKT KyIbTYPHOTO
Hacrenus QenepanpHoro 3Hadennss XVIII B., BXoguT B
cocraB aHcaMmbmst «EkarepuHUHCKMIT ABOperp, 1772-
1776 rr., uMeHyeTcsA B Hay4HOII nTeparype «Iporom Pac-
Tpen», pacrosioXKeH Mo agpecy: I. Mocksa, 1-it Kpac-
HOKYPCAaHTCKMIT 1poesf, B/ 3/5. Hay4Hble m3bIcKaHuS,
IpOBeJleHHbIe B Ipoljecce PaboT M0 COXPaHEHMIO 00beK-
Ta KY/JIbTYPHOTO HAC/IeAVs, YTOYHWIN UCTOPUIO €ro CO3-
TaHUA, ONIPeNeNIN VIMeHa 3004NX, IPYMHMMABIINX y4a-
CTM€ B CTPOUTENbCTBE, ITO3BONIMIN BBIIIOTHUTD JJOCTO-
BepHYI0 arpubyTuky. COXpaHUBIINIICA [JO HALIMX JHEN
Ipor y KpecroBoro npypa ciefgyer CuuTaTh COOpy>KeHUEM
1720-x ropmoB - mepsoro pecarmnetus XIX crone-
T, CUMOMO30M TBOPYECKOTO TeHMA IUIeAdbl 30f-
uux — H.JI. bupnoo, B. B. Pactpermm,A. H. bakapesa
(M. ©. KasakoBa), KaX/blil 13 KOTOPBIX OCTaBUTI CTIET
CBOETO BPEMEHN B apXUTEKTYPHOM OOJINKe MapKOBOTO
COOPYKEHN.

Vn.: 8. Bubmmorp.: 16 HasB.

Zhukova D. I, Medvedeva A. E. Regarding the
attributes of the park edifice. Grotto at the Krestovy
Pond in the ensemble of the Catherine Palace in
Moscow. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2022, no. 2 (91), pp. 5-14.

Keywords: attributes, baroque, romanticism, park
edifice, architectural appearance, style.

Grotto at the Krestovy Pond, a federal cultural heritage
object of the XVIII century, a part of the «Catherine Palace»
ensemble (1772-1776), referred to in scientific literature as
«Rastrelli Grotto», is located in Moscow, Krasnokursantsky
Proezd, 3/5. Scientific research carried out in the process of
the cultural heritage object preservation, allowed clarifying
the history of its creation, identifying the names of
architects who participated in the construction, performing
a reliable attribute study. The extant up to our time Grotto
at the Krestovy Pond should be considered as a structure
referring to the 1720-s — the first decade of the XIX century,
a the creative genius symbiosis of a pleiad of outstanding

architects N. L. Bidloo, V. V. Rastrelli, A. N. Bakarev
(M. E. Kazakov), each of whom has left a spirit of his time
in the architectural appearance of the park edifice design.
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Pubanvuenxo M. B. PacnpocTpaHeHme «IBeiinap-
CKOTO CTHISA» B 3aropogHoii apxmurexrype CaHKT-
ITetep6ypra // BecTHMK rpa)JaHCKUX MHXeHepoB. 2022.
Ne2 (91). C. 15-23.

Kniwouesvie cnosa: «mBeiapcKnil CTUMby», IaJle, Jaua,
3aropojHasd, lepeBsHHasA ApXUTEKTypa.

«[IBefapcKmit CTUIb» KaK MHTEPHALIOHAIbHOE SIB-
JIeHNe 3I0XM POMaHTM3Ma OKasasl BMAHME Ha 3aTOpof-
Hy1o apxuTekTypy CaHkT-IleTep6ypra. B crarbe onmcansl
IBa TIepUofia PACIpPOCTPAHEHUA «CTUIA»: PAcIBeT B Ce-
penune XIX B., APKMMIU IpUMepaMy KOTOPOTO, IIOMMMO
Jad, CTa/Iu MApKOBbIe MaBUILOHBI APUCTOKPATUN, U CTIAJ,
B KoHIle XIX — Hadane XX BB., IpUILIeUINII HA BOTHY fa4-
HOTO CTPOUTENbCTBA. BiusAHME «IIBEMIIAPCKOTO CTUMIA»
3aKJ/II0YaeTCA B HA/IMYMI 37IEMEHTOB IIajie B apXUTEKType
JAYHBIX IIOCTPOEK HE TONBKO IEPMOJA €ro pacliBera, HO
1 Hadana XX B., a TaKXKe MOCTIENYIOIMX JeCATUIETHIL.

Vn.: 4. Bubnmorp.: 21 HasB.

Rybalchenko M. V. The spread of «Swiss style» in
the suburban architecture of Saint Petersburg. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 2 (91), pp. 15-23.

Keywords: «Swiss style», chalet, cottage, suburban,
wooden architecture.

«Swiss style» as an international phenomenon of the
romanticism era has imposed a considerable impact on
the suburban architecture of St. Petersburg. The article
presents a description of two periods of the style existence:
the middle of the XIX century, when this style popularity
was at its peak, the bright examples referring to this
period, apart from cottages, were park pavilions of the
aristocracy, and the late XIX — early XX centuries, when
the style popularity was in its decline, which occurred
during intensive cottage construction in the suburbs
of St. Petersburg. The influence of the «Swiss style» is
manifested through application of the chalet elements in
the architecture of summer cottages not only during the
period of the style greatest popularity, but also in the early
XX century and even later, in subsequent decades.
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Benviii I 1., Kybacesuu A. E. Hecymasa cnocoGHOCTD
MOAKPAHOBBIX 0ATOK € YCTaTOCTHBIMM TpeUTHAMM
B CTeHKe // BeCTHMK TpakJaHCKUX MHKeHepoB. 2022.
Ne 2 (91). C. 24-29.

Kniouesvie cnosa: mopkpaHoBas 0ajka, yCTamoCT-
Hasg TpellMHa, Hecylas CIOCOOHOCTDb, HalpsDKEHHO-
IepopMIpPOBaHHOE COCTOSTHNE.

Lis pa3paboTKy peKOMeHAAINIT IO OLleHKe HeCyIiielt
CIIOCOOHOCTH TIOAKPAHOBBIX HA/IOK C YCTA/IOCTHBIMH Tpe-
IIMHAMU B CTEHKE IIPOBEJCHBI YMC/ICHHBIE MICCTIeOBaHMA
C IpMMeHEeHMeM KOHeYHO-9/IeMEeHTHOTO MOJIe/IMPOBaHISL.
VccnenoBaHys BBINONHEHBI C y4eTOM AepOpMMUPOBa-
HUA TIOBPEXJICHHON CTeHKM, BBISBIBAIOIErO IIepepac-
pefieieHre HaIpsDKeHnit B cedennu 6anku. [TokasaHsl
3aBUCHMMOCTY YBeIMYeHNs HOPMa/IbHBIX HalIPsDKEHUI B
CKaTOM II0fCe M MAKCMMA/bHBIX KacaTelbHbIX HAIpsA-
JKEHUII B CTeHKe B 3aBMCYMOCTY OT JIJIMHBI TPELIVHEL, ee
HO/TOXKEHMsI B OTCeKe U rmbKocTu cteHku. PaspaboraHa
MH>KeHepHas MeTOAMKA OLLeHKY IPOYHOCTI OBPEXIeH-
HOJI TIOJKPaHOBOIT O6aKu ¢ BBefeHneM K03 puineHTos,
XapaKTepU3YIOIMX BAMAHUE YCTAJIOCTHOM TPEIVHbI
B CTEHKe.

Tab.: 4. VIn.: 6. Bubmuorp.: 15 Ha3Bs.

Belyy G. I, Kubasevich A. E. Bearing capacity of
crane beams with fatigue cracks in the wall. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 2 (91), pp. 24-29.

Keywords: crane beam, fatigue crack, bearing capacity,
stress-strain state.

In order to develop recommendations for assessing the
bearing capacity of crane beams with fatigue cracks in the
wall, the authors have carried out numerical studies using
finite element modeling. The studies were implemented
taking into account the damaged wall deformation causing
redistribution of stresses in the beam section. There are
shown dependences of the increase of normal stresses in
the compressed belt and maximum tangential stresses in
the wall, depending on the length of the crack, its position
in the compartment and the wall flexibility. There has
been worked out an engineering technique for assessing
the strength of the damaged crane beam envisaging
application of coefficients characterizing fatigue cracks in
the wall.

YK 624.071

DOI10.23968/1999-5571-2022-19-2-30-35

ITnrochun M. I. BiusiHue IUKIOB 3aMOPaKMBaHUA
¥ OTTaMBaHMA Ha HECYIIYI0 CIHOCOOHOCTh BHeIleH-
TPEHHO CXKATbIX 37I€MEHTOB >Kele300eTOHHBIX KOH-
CTPYKIMii // BeCTHMK TpaKTAHCKUX MHXXeHepoB. 2022.
Ne 2 (91). C. 30-35.

Kniouesvte cnosa: HenmuHelHas feopMarfOHHas MO-
menb, peOopMalMOHHBIE XapPAKTEPUCTUKM OeTOHa, Ha-
IeXKHOCTb >KeIe300€ TOHHBIX KOHCTPYKIINIL, BHEL[EHTPEH-
HO CXKAThlil >Kelle300eTOHHBIN 37eMeHT, KoadduiyeHTt
BapyalV, U3MEHINBOCTb XapaKTePUCTUK, LIUKIIBI 3aMO-
PaXMBaHNA M OTTAMBAHMNA.

B pesynbrare pac4eToB B BEpOATHOCTHOI IIOCTaHOB-
Ke, MCXOJHbIe MaHHbIEe 1A KOTOPBIX C(HOPMUPOBAHEI
II0 pe3y/lIbTaTaM 9KCIIEPUMEHTa, IOKa3aHO CIefyIollee.
CreneHb BO3JEICTBYS LMKIOB 3aMOPKMBAHUA U OT-
TaMBaHUA Ha HECYIIYI0 CHOCOOHOCTb 3JIEMEHTOB JKele-
300€TOHHBIX KOHCTPYKINIT PV BHEI[EHTPEHHOM CKaTUI
3aBICHUT OT TaKMX KOHCTPYKTUBHBIX (pAaKTOPOB, KaK 9KC-
LEHTPUCUTET IIPONOIBbHON CYJIBL, TMOKOCTh U IIPOLCHT
IIPOJOJIBHOTO apMUPOBaHUsA. BpIAB/IeHHbIe 0COOEHHOCTI
HeoOXOIMMO YUUTBIBATh IMPYU pacyeTe U KOHCTPYMPOBa-
HMIU 37IEMEHTOB JKelIe300€TOHHBIX KOHCTPYKIUIL, IOf-
BepraollNXcs BHEIEHTPEHHOMY CKAaTHIO B YCIOBUAX L~
KJIOB 3aMOPaXXVBAHNA I OTTaNBaHNA.

Vn.: 6. bubmorp.: 13 HasB.

Plyusnin M. G. The effect of freezing and thawing
cycles on the load-bearing capacity of eccentrically
compressed elements of reinforced concrete structures.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 2 (91), pp. 30-35.

Keywords: nonlinear deformation model, deformation
properties of concrete, reliability of reinforced concrete
structures,  eccentrically  compressed  reinforced
concrete element, coefficient of variation, variability
of characteristics, freezing and thawing cycles.

Asaresult of calculations in a probabilistic formulation,
the initial data for which were formed in accordance with
the results of the experiment, the following is shown.
The impact degree of freezing and thawing cycles on the
bearing capacity of eccentrically compressed elements of
reinforced concrete structures depends on such structural
factors as longitudinal force eccentricity, flexibility and
percentage of longitudinal reinforcement. The identified
features must be taken into account when calculating
and designing elements of reinforced concrete structures
subjected to eccentric compression under conditions of
freezing and thawing cycles.

YK 624.074.5:69.036.7:621.315.1
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Cenvxun H. A., Benaxosa T. E. O6 y4ere ocaffok QpyH-
JaMEHTOB M OTKIOHEHWI1 OIIOp OT BEPTUKAIN B pac-
JeTax cOOpYy>KeHMiT 6aneHHoro Tina // BecTHUK rpax-
TaHCKMX MHXKeHepoB. 2022. Ne 2 (91). C. 36-44.

Kniouesvie cnosa: papmobainnu, omopsl BJI, mepe-
MelleHnsa (QYHZAMEHTOB, IPOEKTHpPOBaHNUe OalleHHBIX
COOPY>KEHMIA.
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O1eHNBAIOTCA Pe3yIbTaThl HAaTYPHBIX 3KCIIEPUMEH-
TOB, IIPOBEJeHHBIX Kadefpoll MeTa/UINYeCKIUX KOHCTPYK-
LUl M UCIIBITAaHMII COOPY>KeHUI U Kadeapoil reoesun
JIeHMHTPAJICKOTO VH)KEHEPHO-CTPOUTENIbHOTO MHCTUTY-
Ta B 1978-1980 rogax, mo 1MccnefoBaHNIo pafuobarieH
BbICOTON 42,0 M Tpu mepeMerneHnsix GyHAaMeHTOB. Pe-
3y/IBTATBl CBUJETENBCTBYIOT O HEOOXOAMMOCTHU BBIIOJI-
HEHNS PacyeToB C y4eTOM (DM3UYECKON HETMHETHOCTU
IebopMMpPOBaHs IPYHTOB B 3afiadyax MCCIIELOBAHNUA CO-
BMECTHOJT pabOThI KOHCTPYKLIMIL I OCHOBAHWSI COOPYKe-
HIIT GAIIEHHOTO TUIIA. BhIIOMHEHA OIleHKA OTKIOHEHUI
TIOJIOKEHMA OLOP JMHUIL 37IeKTpOIepefadl OT BEepTHU-
Ka/JIbHOJ OC ¥ (YHZAaMEHTOB ONOpP Ha HAIpsDKEHHO-
IedopMUPOBAaHHOE COCTOSIHIIE KOHCTPYKIMIL.

Tabm.: 3. Vin.: 9. bubmuorp.: 16 Ha3Bs.

Senkin N. A., Belyakova T. E. About accounting for
the building foundation settlement and the vertical
displacement of supports at calculation of tower-type
structures. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 2 (91), pp. 36-44.

Keywords: radio towers, overhead line supports,
foundation displacement, design of tower-type structures.

The paper presents the results of field experiments
which were carried out by the Department of Metal
Structures and the Department of Geodesy of the
Leningrad Civil Engineering Institute in 1978-1980
aimed at the study of the 42.0 m high radio towers with
displacement of foundations. The results indicate the need
to carry out calculations taking into account the physical
nonlinearity of soil deformation in the tasks of studying
the joint operation of structures and foundations of tower-
type structures. There has been carried out an assessment
of displacement of power transmission line supports’
position from the vertical axis and foundations of supports
for the stress-strain state of structures.

VK 624.04

DOI10.23968/1999-5571-2022-19-2-45-57

Cyxomepun M. B., Macnennukos A. M., Pacnymu-
Ha E. 1., Boiimko V. B. CpaBHUTeNbHbII aHANIN3 ONpe-
JeleHNs YacTOT COOCTBEHHBIX KONMeGaHMil MpIMOY-
TOIBHBIX MaHETIeN C 3al[eM/IeHHO-CBOOOIHBIMY Kpasi-
Mu // BeCTHUK rpak/JaHCKMX MHXeHepoB. 2022. Ne 2 (91).
C. 45-57.

Kniouesvie cnosa: coOCTBEHHble YacTOTBI, pAAbI
Dypbe, UTEpaLVIOHHBIN METO,.

IIpennokeH WUTEPALMOHHBI METOJ, OIpefeNeHNs
CIIEKTPa YaCTOT CBOOOIHBIX KO/IeOAHIT IIPSIMOYTOIBHBIX
TaHesleyl C pasJIMYHbIMM YC/IOBUAMM ONMPAHMS B COde-
TaHNHU C METOLOM Ilepebopa mapamerpa. 3a OCHOBY B3si-
THI [{Ba INIIePOOIO-TPUTOHOMETPUYECKMX Psifia IO ABYM
KOOpPAMHATAM C HEOIpeleeHHbIMI KOdppuiineHTaMu.
B xayecTBe mapaMeTpa psAMbI COREPKAT UCKOMYIO 4acTo-

Ty cB0oOOAHBIX Konmebauumit. [TonydeHHble COOCTBEHHbBIE
9acTOTHI 11 HOPMBI KOMeGaHMil CPAaBHUBAIOTCS C Pe3y/ib-
TAaTaMIU JPYTUX ABTOPOB, KOTOPbIE IPEACTABICHBI BECbMa
[O/THO B Tabmu4IHOI (opMe, aHAIM3UPYETCS TOYHOCTD
BBIUVICIEHNIT I METOJIOB.

Tabm.: 3. Bubnmuorp.: 45 Ha3B.

SukhoterinM. V., Maslennikov A. M., Rasputina E. I,
Voytko 1. V. Comparative analysis of assessing natural
vibration frequencies of rectangular panels with freely
pinched edges. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 2 (91), pp. 45-57.

Keywords: natural frequencies, Fourier series, iterative
method.

An iterative method for assessing the frequency
spectrum of free vibrations of rectangular panels with
different support conditions in combination with the
parameter enumeration method is proposed. Two
hyperbolo-trigonometric series on two coordinates
with indeterminate coeflicients containing the desired
frequency of free vibrations as a parameter are taken as
a basis. The obtained natural frequencies and waveforms
are compared with the results provided by other authors,
and are presented very fully in tabular form, the accuracy
of calculations and methods are analyzed.

YK 699.841
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Qaxupu A. OumeHka 3¢ deKTUBHOCTH KMHeMAaTH-
yeckoit onopsl A. M. KypsaHoBa ¢ yyeToM ee mapa-
MeTpOB // BeCTHMK TpaXJaHCKMX WHXXeHepoB. 2022.
Ne 2 (91). C. 58-65.

Kntouesvle cnosa: xuHeMaTndecKye ONOPHI, CeiiCMU-
YecKue KOIeOaHs1, IEHTP TsHKECTH OIOPHI, BPAIlaTe/lhb-
HBIIl MOMEHT, 9 PeKTUBHOCTD CeiICMOU3OJLALIIN.

PaccmoTtpenst kuHeMaTnueckue onopsl A. M. Kypsa-
HoBa. [TormyueHsl ypaBHEeHNUs KOeOAHNIT 3aIINIAEMOTO
00BbeKTa, PACIIONIOKEHHOTr0 Ha omopax Kypsanosa, uepes
ypaBHeHus Jlarpamxa 1-ro popa. IIpoBefieH 4ncieHHDbII
aHa/mm3 [yid 15 pasIMyHbIX 3eMJIeTPACeHMUI, KOTOPBIi
[O3BOIML ONpefeuTb 3(PPeKTUBHOCTD CECMON30IS-
nuy (CHIDKeHMe YPOBHS MaKCUMAJIbHBIX a0COTIOTHBIX
YCKOpeHMJT 3aliMIaeMoro 00beKTa) M OLEHUTh MaTe-
MaTH4ecKoe OXUJaHMe abCOMIOTHBIX YCKOpeHuil. AHa-
JIM3 TOKA3aJ, YTO C IIOMOIIBI0 KMHEMAaTHYeCKUX OIOp
A. M. KypsaHoBa B cpeflHEM MOYXHO YMEHBIIUTb IUKO-
BOE YCKOpeHNe B Ba pasa. Taioke B 3aK/II0YeHUM JJAHBI
PeKOMEHJAINM 110 UCIIOIb30BAHMIO 1 TTOOOPY MapaMe-
TPOB KMHEMaTHYeCKIUX OIIOP.

Ta6m.: 2. Vin.: 13. bubmmorp.: 10 HasB.
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Fagqiri A. Efficiency evaluation of the A. M. Kurzanov
kinematic support with consideration of its parameters.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2022, no. 2 (91), pp. 58-65.

Keywords: kinematic supports, seismic vibrations, the
gravity center of the support, rotational moment, seismic
isolation efficiency.

The article discusses the A. M. Kurzanov kinematic
supports. Equations of vibrations of the protected object
located on the A. M. Kurzanov supports are obtained
through the Lagrange equations of the 1-st kind. There
has been carried out a numerical analysis for 15 different
earthquakes, which allows evaluating the efficiency of
seismic isolation (reduction of the maximum absolute
accelerations of the protected facility) and estimating
mathematical expectation of absolute accelerations. The
analysis has shown that with the help of the A. M. Kurzanov
kinematic supports, on average, it is possible to reduce the
peak acceleration by half. Some recommendations on the
use and selection of parameters of kinematic supports are
offered.

YIK 624.131.2

DOI 10.23968/1999-5571-2022-19-2-66-73

Bosipunyes A. B., Hlopuna A. IO., Poouonosa E. C.,
Mamtowuna B. A. OnpITHOe ompefeneHne CKOPOCTH
MOPO3HOTO NYYeHNA A Pa3TNIHBIX THIOB I'PYHTOB
MO CTEmeHM IyYMHUCTOCTH // BecTHUK TIpakgaHCKMX
uHKeHepoB. 2022. Ne 2 (91). C. 66-73.

Kniouesvie cn06a: MOpO3HOE ITyYeHNE IPYHTA, CTEIIEHD
MTyYNHUCTOCTHU, CKOPOCTh MOPO3HOTO ITy4YeHMH, KIacCu-
(bMKaIMsA TPYHTOB, Ta60PaTOPHBIE VCIIBITAHNA.

B mHacrosmem mccrenoBaHMM IIOCTABE€HAa 3ajada
YCTaHOBJ/IEHUA 3HAYEHMII CKOPOCTEN Iy4eHMUs [N POC-
CMIICKOJ CMCTeMBbI KIaccupUKauuy TPYHTOB IIO ITydM-
H1CToCT. OCHOBBIBAsICh Ha 7aOOPATOPHOM WU3YYEHWMN
Ipolecca MOPO3HOTO ITy4eHNs 25 pasaMIHbIX 00paslioB
TPYHTA, OBUIN HOTyYeHbI 3HAYCHMS CTEIIEHN ITyINHICTO-
CTH U CKOPOCTY MOPO3HOTO IyYeHMsT KaXK/JOTo 13 06pas-
1oB. Ha ocHOBe aHanmM3a Momy4eHHbBIX JaHHBIX B padoTe
OBLIN ITPEIOXKEHBI 3HAYEHNUA CKOPOCTEll MOPO3HOTO IIy-
YeHNs Ha TPAHUI[aX MEX/Y PasINIHbIMU K/IaCCAaMU TPYH-
Ta [ POCCUIICKOI CUCTEMBI KITacCUPUKALUM TPYHTOB
1o Iy4ynHMUCTOCTH. KpoMme TOro, mpefoKeHa amIpoK-
CMMalMOHHasg (QYHKIVS, I03BOJIAIOIIAS IIePeXOfUTh
OT 3HAa4YeHUsA OTHOCUTENIBHON HepopMaluyi MOPO3HOTO
Iy4YeHMsI K CKOPOCTU MOPO3HOTO ITyYeHUs, ITO CII0c06-
CTBYeT IapMOHM3ALNMM OIIBITA POCCUIICKUX I 3apyOex-
HBIX YY€HbIX 11 MTHKEHEPOB.

Ta6m.: 3. Vin.: 3. bubmuorp.: 21 Ha3B.

Boyarintsev A. V., Shorina A. Yu., Rodionova E. S.,
Matyushina V. A. Experimental assessing of frost heaving
rate for various types of soils according to the heaving

degree. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2022, no. 2 (91), pp. 66-73.

Keywords: frost heaving of soil, heaving degree, frost
heaving rate, soil classification, laboratory tests.

The present study was aimed at assessing in an
experimental way the values of heaving rate for the
Russian system of soil heaving classification. Based on
the laboratory study of the frost heaving process of 25
different soil samples, there were obtained the values of
heaving degree and frost heaving rate for each of them.
Based on the analysis of the obtained data, the authors
proposed values of frost heaving rates at the boundaries
between different soil classes to be included in the Russian
system of soil classification by heaving degree. In addition,
there is proposed an approximation function that makes
it possible to transfer from the value of the relative
deformation of frost heaving to the frost heaving rate,
which helps harmonizing the experience of Russian and
foreign scientists and engineers.

YIK 624.1
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Ilonynun B. M. IIporHo3 ZONMOTHUTENBHBIX Aedop-
Manuit 35aHUI ¥ COOpY>KeHUIi B IpoLecce BBICOKOYAc-
TOTHOTO BUOPMPOBaHM:A IINYHTOBBIX cBail // BecTHuk
IPaXIaHCKUX MHXeHepoB. 2022. Ne 2 (91). C. 74-82.

Kntouesvie cnosa: TexXHONOrMYECKNUe OCAfKM, HO-
[IOTHUTE/IbHbIE OCAJKY, BBICOKOYACTOTHBIE BMOpaumu,
HIIYHTOBBIE CBaN, KOJIeOaHMs IPYHTA, BUOPOIIOISYIeCTb.

OCHOBHBIM KpuTepueM 0e30MacHOrO0 CTPOUTENbCTBA
IS OCBOEHMS PasBUTOTO IOM3EMHOTO IIPOCTPAHCTBA
B YCIOBMAX IIJIOTHOI TOPOACKON 3acCTPONMKM ABJIAETCA
[paBMIBHBIN BBIOOp OrpaxkaeHus KormoBaHa. ORHUM
n3 Haubormee PacIpOCTPAaHEHHBIX TUIIOB OTPAKIEHIIS
KOT/JIOBaHa AB/IAIOTCA MeTa/lmMdecKue IITyHTOBbIe CBal,
[OTpy>KaeMble C IIOMOLIBIO BBICOKOYACTOTHON BMOpa-
LIMOHHON Harpysku. [IpMHATO cunTaTh, YTO TEXHOTOTUS
BBICOKOYAaCTOTHOTO BUOPOIOrPYyXeHMsi U BUOPOU3BIIE-
YeHNs CBail He OKa3blBaeT CYIIECTBEHHOIO BIMAHNUA Ha
OKPY>KaIOIIMIT MacCUB TPYHTa ¥ KOHCTPYKIVM 3[aHNIA
U COOPY>KeHMIT, HaXOAAMNXCA B 30He BmsAHMsA. OfHAKO
MHOTOYMCIEHHble HAOMIONeHNs 3a TOIOTHUTENbHBIMU
mebopMansIMM 3[AHMIT €llje O 9Tala OTKONKM KOT-
JI0OBaHA IIOKAa3bIBAIOT, YTO BEIMYMHA TEXHONOTMYECKOMN
0CaZIKVM MOXeT JocTurarb 3-5 cm. [lpuBeneHbr MeTORMKM
AQHA/IUTUYECKOTO M YMCTIEHHOTO NMPOTHO3a JOTIOTHUTEb-
HBIX fedopManmit 3EAHNIT, MOMABIUINX B 30HY BIIVMSIHUS
B IIpoljecce BIUOPALMOHHOTO MOTPYXKEHsI VN U3BJIede-
HUA CBail, OCHOBAaHHbIe Ha TUIIOTe3¢ BUOPOION3YyYeCTH
IUCIIepCHBIX IPYHTOB. borbias BenndnHa gepopmanyii
00yCIOBIEHa CTIOKHBIMY MH)XEHEPHO-Te0/I0rMYeCKIMMN
ycnoBusimy CaHkT-IleTep6ypra. VIMeHHO B TOnIe cra-
6BbIX BOJJOHACHILIEHHBIX [IMHICTBIX TPYHTOB MSTKOIIIA-
CTUYHO, TeKy4e-IJIACTUYHON U TeKy4eil KOHCUCTEHI I
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Pa3BUBAIOTCS HAMOOBIIE BETMYNHBL JOIOTHUTETBHBIX
mebopmanuit. Bepndbukauns paspaboTaHHBIX METORMK
[IOAITBEP)K/I€HA COIIOCTAB/IEHNEM JAHHBIX U3 PACUETOB C
pe3y/ipraTaMy MOHUTOPVIHTA BEINYMH [OIIOTHUTETbHBIX
medopmarnuit.

Tabm.: 3. Vin.: 8. bubmuorp.: 16 Ha3Bs.

Polunin V. M. Forecasting additional deformations of
buildings caused by the process of high-frequency sheet
piles’ vibration. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 2 (91), pp. 74-82.

Keywords:  technological settlements, additional
deformations, high-frequency vibrations, sheet piles, soil
vibrations, vibration-caused creep.

The main criterion of safe construction for the
underground space development in conditions of dense
urban environment is the right selection of enclosing
structure of the excavation pit. One of the most common
types of the pit enclosing designs is a construction of metal
sheet piles driven by high-frequency vibratory loading.
It is generally believed that the technology of high-
frequency vibratory loading and extraction of piles has
no significant impact on the surrounding soil mass and
structures of buildings and facilities located in the active
dynamic zone. However, numerous examples of additional
deformations of buildings emerging even before the stage
of the pit excavation starts, witness, that the technological
settlement can be as significant as 3—5 cm. The author
presents some methods of analytical and numerical
forecasting of additional deformations of buildings
located in the zone of influence in the process of vibratory
driving or extraction of piles based on the hypothesis of
vibration-caused creep of dispersed soils. A large amount
of deformation is due to the complicated engineering
and geological conditions of St. Petersburg. It is in the
thickness of weak water-saturated clay soils of soft—plastic,
flowable—plastic and flowable consistency that the greatest
values of additional deformation can develop. Verification
of the developed methods is confirmed by comparing the
calculation data with the results of monitoring the values
of additional deformations.

YK 69.003:658.012.22

DOI10.23968/1999-5571-2022-19-2-83-90

Bonomuwn C. A., Anv-Kanabu M. A., Boxan X. A. Ilpo-
THO3MPOBaHNMe OKOHYAHNA CTPOUTEIbCTBA HA OCHOBE
MOJIeTMPOBAaHNA HEMMHENHO 3aBMCMMOCTH OT 3aiep-
JKeK OTJeNbHBIX PaboT // BeCTHUK TpaKTaHCKUX MHXKe-
HepoB. 2022. Ne 2 (91). C. 83-90.

Kniouesvie cnosa: opraHusalyis u yrpasjeHne CTpou-
TE/IbCTBOM, 3a/JePXKKV CTPOUTEIbHBIX pabOT, IPOrpaMMbl
yIIpaB/ieHN: IPOEKTaMM, HelfpoceTeBOe MOJe/IPOBaHIe
3a/Iep>KKI CTPONUTENIbCTBA.

Mertoppl pefcKasaHs NPOJO/DKUTENTbHOCT CTPO-
TENIbCTBA MOXKHO PasfeNnnTh Ha JIBa K/Iacca: METOJbI 9KC-
TPaNoNALMY, CYIITHOCTb KOTOPBIX CBOJUTCA K MEPEHOCY
pe3y/IbTaTOB TEKYILErO COCTOSHMA CUCTEMBI Ha ee Oyfy-
11ee COCTOsAHME Ha OCHOBE IPUHATHA OINpeJe/IeHHbIX Xa-
PaKTepUCTUK B KayeCTBe MHBAPUAHTBI, ¥ METOMBI IIPeN-
CKa3aHNs, OCHOBaHHbBIE Ha PETPECCHOHHOM OIIpefieTeHUN
(YHKIVIOHAIBHON CBA3K MEX[Y 3aJepXKKaMU B BBIIOJI-
HEHMM OTHeNbHBIX PaboT M oOIeil 3amep>KKoil CTpou-
TenbCcTBA. JJaHHBIE METOMBI MOIYT OBITH peaju30BaHBI
C IOMOIIPIO JIBYX PasNMYHBIX MOJIE/EN: MHOXKECTBEHHO-
IO PErpecCMOHHOIO aHa/IM3a M MOJIE/M HEPOCETEBOTO
MopempoBanuA. OfHaKO /1A BEI6Opa OHOI 13 MOfIenel
CIIeflyeT y4eCTb, YTO Ha TOYHOCTD NPEMCKA3aHNUA BIUAET
HE/IMHETHOCTh MeX/y OOIIMM 3amasfblBaHueM CTPOU-
Te/IbCTBA U 3a/JePXKKAMI BBIIIOJTHEHSI OT/Ie/IbHBIX PaboT.
[IpencraBnenHoe nccIenoBanNe IIOKasao, YTO HeMMHel-
HOCTD SBJISIETCSI HEV3BMEHHBIM aTpUOYTOM OLleHMBaeMBbIX
pacrucaHuit pabort, 4TO MPOJEMOHCTPUPOBAHO HA IIPU-
Mepe pacyeTa paclyCaHusA, OCHOBAHHOIO Ha NMPMHIMIIAX
IIOTOYHOI OpraHM3alNy CTPOUTeNbCTBA. CpaBHEHNeE all-
IIapaTa IMHEMHOTO PErPeCCMOHHOrO aHA/IM3a I allllapaTa
HEPOCETEBOrO MOJIEIMPOBAHNA II0KA3aJ10, YTO CPEHIE
3HAYEHMs OTHOCUTENbHBIX OTK/IOHEHUN I IBYXC/IOM-
HOTO ¥ TPEXCIOMHOTO IePCENTPOHOB CTAHOBATCA MEHb-
1Ie, YeM 3Ha4eHMs, PACCYMTAHHBIE C TIOMOILIBI0 MHOXe-
CTBEHHOII JMHENHON perpeccun. A A TPeXCIONHOTOo
IIepPCENTPOHA 9TU 3HAYEHNA TaPAHTUPOBAHHO HIDKE aHa-
JIOTMYHBIX 3HAYEHUI, TIOTYYE€HHBIX IIPY UCTIONb30BAHUM
aIraparTa MHOXKECTBEHHOI JIMHENHO alllPOKCUMALIUN.

Ta6mn.: 1. Vin.: 3. bubnuorp.: 18 Hass.

Bolotin S. A., Al-Janabi M. A., Bohan Kh. A. Forecasting
of the construction completion based on the modeling
of nonlinear dependence on delays of individual works.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2022, no. 2 (91), pp. 83-90.

Keywords: construction organization and management,
construction work delays, project management programs,
neural network modeling of delays in construction.

Methods of forecasting construction duration can
be divided into two classes: firstly, the extrapolation
methods, the essence of which is to transfer the results of
the current state of the system to its future state based on
taking certain characteristics as invariants, and secondly,
forecasting methods based on regression determination of
the functional relationship between delays in performing
individual works and the total construction delay. These
methods can be implemented using two different models:
multiple regression analysis and neural network modeling.
However, to choose one of the models, it should be kept
in mind that the accuracy of the prediction is affected by
the non-linearity between the total construction delay and
the delays of performing individual works. The presented
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study has shown that nonlinearity is a constant attribute
of the estimated work schedules, as demonstrated by the
example of calculating a schedule based on the principles
of stream-type construction organization. A comparison
of the linear regression analysis apparatus and the neural
network modeling apparatus showed that the average
values of the relative deviations for the two-layer and
three-layer perceptrons become smaller than the values
calculated using multiple linear regression. And for the
three-layer perceptron, these values are guaranteed to
be lower than similar values obtained using the multiple
linear approximation apparatus.

YIK 666.97.620.1

DOI 10.23968/1999-5571-2022-19-2-91-97

Hope B. A., Kpacnosckuii P. O., Kanycmun [I. E., Cyn-
moizoea II. C. TemnonpoBogHocTh cranedpuépobdero-
Ha // BeCTHMK Tpa)XJaHCKVX UH>KeHepoB. 2022. Ne 2 (91).
C.91-97.

Kniouesvte cnosa: cranedpubpoberon (COB), cramb-
Hast ¢ubpa, Marpuiua, Koa(pPUIUEHT TeIIOIPOBOSHO-
CTH, IIOPUCTOCTD, TEIUIOBOIL IOTOK, MH(PpaKpacHOe U3TTY-
JeHMe, JUIMHA BOJTHBIL.

[IpuBefieHbI pe3y/NbTaThl MCCIESOBAHNUs TEIUIONPO-
BopHOCTU cTanedubpoberonos (CPB) Ha marpuie us
MEJIKO3epHICTOrO OeTOHa C Pa3HBIMY BUJAMU CTa/IbHOM
¢ubpLL U pasINYHBIM ee cofepyKaHyeM. [lokasaHo, 4To
IpY yBeIMYEHUN OOBEMHOTO COAEP)KaHMs CTalbHOI
¢ubper koaddunuent remmonposopgHoctT COB MoxkeT
B 3aBUCUMOCTU OT AmaMerpa ¢ubpbl Kak BO3PACTaTh,
TaK M CHIDKATBCS 110 CPABHEHUIO C K03 (ULMEHTOM Te-
IJIOTIPOBOTHOCTY MaTpuibl. [TomydyeHHOMY pesynbTaTy
IaHbI 0O'BSACHEHVsI, OCHOBAaHHbIE HA BIMSTHUYU Ha PacIpo-
CTpaHeHIe TeIIOBOTO ITOTOKA KaK COOTHOLIEHNSI MEXAY
IIVHON BOIHBI MHQPAKPACHOTO (TEIJIOBOTO) U3Ty4eHNs
U [IaMETPOM CTA/IbHOI (pUOPBI, TAK 1 YCTIOBUI IIPOXOXK-
IeHNs TEeI/IOBOTO MOTOKA Yepes rpaHuiy «pubpa — Ma-
Tpungar.

Tabm.: 2. Vin.: 6. bubnuorp.: 17 Hass.

Dorf V. A., Krasnovskij R. O., Kapustin D. E.,
Sultygova P.S. Thermal conductivity of steel fiber
reinforced concrete. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 2 (91), pp. 91-97.

Keywords: steel fiber reinforced concrete (SFRC), steel
fiber, matrix, thermal conductivity coeflicient, porosity,
thermal flow, infrared radiation, wavelength.

The article presents the study results of the thermal
conductivity of steel fiber reinforced concrete (SFRC) on
a matrix of fine-grained concrete with different types of
steel fibers and different content of fibers. It is shown, that
with an increase in the volume content of steel fiber, the
thermal conductivity coefficient of SFRC, depending on
the diameter of the fiber, can either increase or decrease

compared to the thermal conductivity coefficient of the
matrix. The obtained result is explained based on the
influence of both the ratio between the wavelength of
infrared (thermal) radiation and the diameter of the
steel fiber and the conditions of thermal flow passage
through the fiber-matrix boundary on the thermal flow
propagation.

YIOK 691.175.3

DOI10.23968/1999-5571-2022-19-2-99-110

Cyneiimanos A. M., Tyicuna E. Bb. dKcnepumeH-
TaJbHOE ONpefeNeHNe 3HAYMMOCTH BO3[IEiCTBIA 3KC-
IUTyaTaMOHHBIX ()aKTOPOB Ha IOTMMEPHYI0 MaTPULy
HOYITPY3MOHHBIX CTeKIOIIACTUKOBBIX Tpodmeit //
BecTHUK TpaXJaHCKUX WMHXeHepoB. 2022. Ne2 (91).
C. 98-109.

Kntouesvie cnosa: monmuMepHble KOMIIO3UTHbBIE MaTe-
pHUaIbl, MyITPY3UOHHBIN CTEK/IOIIACTUKOBBII PO,
[IONITOBEYHOCTD, YCKOPEHHBbIe 1abOPaTOpHBbIE WCIIbITA-
HUS, CUHepreTudeckuit 9 Qexr.

[TpuBopnTca 0630p 1 aHAINU3 UCCIEROBAHUI B 06/1a-
CTV M3Y4YeHMsI NONTOBEYHOCTY ITOTVMEPHBIX KOMIIO3UT-
HBIX Matepuasos. Ha ocHOBe aHanusa cpopMympoBaHa
3ajlada 0 HEOOXOAMMOCTH Pa3pabOTKIU SKCIIPecc-MeTofa
OLIEHK!M JINTENbHBIX CBOJCTB IIOMMEPHON MAaTpPUIIBI
B YC/IOBUAX YCKOPEHHBIX Ta0OpaTOPHBIX UCIIBITAHUI B
pexxuMme penmakcaumu. IIpMBoguTCsA OmMCaHue IpOBe-
IeHHBIX JICIBITAaHUI C MOJEIMPOBAHUEM HAIPSAKEHHO-
IeOpMIPOBAHHOTO COCTOSIHUS METOLOM IIPOJOIBHOTO
nsruba. CpemaH BBIBOJ O 3HAYMMOCTHM BHEIIHMX 3KC-
IUTyaTallIOHHBIX (PaKTOPOB; OIpefe/ieHa YyBCTBUTE/Ib-
Has XapaKTepMCTUKA CTapeHMus, OLleHMBAIoIasA M3MeHe-
HHe YIPYIUX CBOVCTB CBA3YIOIIET0; BBIABICHO, YTO IIPK
OIZHOBPEMEHHOM BO3[eiicTBUI (DAaKTOPOB 3aMemIAeTcA
IIPOLIeCC M3MEHEHM YIIPYTUX CBOVICTB.

Wn.: 3. bBubmmorp.: 39 Hass.

Suleimanov A. M., Tuisina E. B. Experimental
determination of the significance of the impact
of operational factors on the polymer matrix of
pultrusion fiberglass profiles. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 2 (91),
pp- 98-109.

Keywords: polymer composite materials, pultrusion
fiberglass profile, durability, accelerated laboratory testing,
synergistic effect.

The article presents an overview and analysis of
research in the field of durability of polymer composite
materials. Based on the analysis, the task is set on the need
to develop an express method for evaluating the long-
term properties of the polymer matrix in conditions of
acceleratedlaboratorytestsin relaxation mode. Description
of performed tests with modeling of stress-strain state by
method of longitudinal bending is offered. A conclusion is
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made on the significance of external operational factors,
a sensitive characteristic of aging is determined assessing
the change in elastic properties of the binder, and it is
pointed out that the simultaneous influence of the factors
slows down the process of changing the elastic properties.

VIIK 628.168.3

DOI 10.23968/1999-5571-2022-19-2-110-119

Konmes A. B., bapysoun P. O., Pyxob6pamckuii H. 1.
Ucnons3oBanne ¢pocdharHO-cCMIUKATHOTO MHTUOUTO-
pa Koppo3uu npu 06paGoTKe MOAMUTOYHON BOABI IS
3aMKHYTBIX CICTEM IOpsYero BoJOCHA0KeH!s MHOTO-
KBapTUpHbIX fgoMoB Cankrt-IletepOypra// BecTHuk
TPaXJAHCKUX MHXXeHepoB. 2022. Ne 2 (91). C. 110-119.

Kniouesvie cnosa: ropsiiee BopocHabXeHMe, KOPpPoO-
3151, UHTMOUTOP, MHOTOKBApTUPHBIE OMa.

B pabore mpmBOmATCA pe3yIbTaThl TEXHONIOTMYE-
CKMX MCCIeJOBaHMIl IO JMCIOAb3oBaHMI0 (ocdaTHO-
CUIMKATHOIO MHIUONUTOpa KOpposuu Ans 06paboTKu
MOATIMTOYHONM BOABI 3aMKHYTOM CHUCTEMBI TOPAYETO
BOJIJOCHAO)KEHMSI MHOTOKBapTUPHBIX J0MOB CaHKT-
[TerepOypra. VIHrMOUTOp OCTaHABIMBAET IPOLIECC KOP-
pOo3MM BHYTpEHHEll IIOBEPXHOCTM TPYOOIPOBOXOB I
3aIMIaeT UX OT OTIOKeHMit. [Ipu HempepsIBHOM HO-
3MPOBaHNUM TaHHOTO MHrMbmUTOopa B Ho3e 15-20 mr/mm’
yepe3 1-3 mecAlla ¢ Havala ero NpMMEHEHNA KadeCTBO
ropsideit BOABI IO OPraHOJENTUYECKMM IT0Ka3aTeslsiM,
COfepP)KaHMIO >Kele3a OOILIero 1 LMHKA COOTBETCTBYET
IeICTBYIOLIM HOPMATUBHBIM TpeboBaHuUsM. [lepepbiB B
ITO3MPOBAHNY MHTUONTOPA Ha CPOK 10 OJHOTO MECSIA U
He 60JIee IATH MeCALeB He IIPUBOJUT K YXYALIEHNIO Ka-
4eCcTBa ropsdeii BOIbI.

Ta6m.: 10. Bubnuorp.: 18 Hass.

Koptev A. V., Baruzdin R. Eh., Rukobratsky N. L
Use of phosphate silicate corrosion inhibitor in the
treatment of make-up water for full internal hot water
recirculation systems of apartment buildings in St.
Petersburg. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 2 (91), pp. 110-119.

Keywords: hot water supply, corrosion, inhibitor,
apartment buildings.

The paper presents the results of technological research
on the use of phosphate-silicate corrosion inhibitor
for processing the make-up water of a full internal hot
water recirculation system of apartment buildings in
St. Petersburg. The inhibitor stops the process of corrosion
of the inner surface of pipelines and protects them from
deposits. With continuous dosing of this inhibitor at
a dose of 15-20 mg/dm3 after 1-3 months from the
beginning of its use, the quality of hot water according to
organoleptic indicators, the content of total iron and zinc
meets the current regulatory requirements. A break in the
dosing of the inhibitor for up to one month and no more

than five months does not lead to the deterioration in the
quality of hot water.

YIK 628.237

DOI 10.23968/1999-5571-2022-19-2-120-128

Tenamuuxosa A. M. Iuddysns xkaHanusanymoHHO-
ro cepoBofopona B atMmocepHoM Bo3ayxe // BecTHuk
IPaXJaHCKUX MHXXeHepoB. 2022. Ne 2 (91). C. 120-128.

Kntouesvie  cn06a:  cepoBOROPOJ,  CAaHUTAPHO-
9KO/IornyecKasi 6e30IacHOCTb, KOMIIBIOTEPHOE MOZE/N-
posanme, ANSYS CFX.

PaccmoTpeHa npo6iema 3arpsisHeHust aTMOCEPHOTo
BO3/lyXa BBIOPOCAMMl CEPOBOLOPOJA OT COOPY)XEHMIT Ha
CeTsAX KaHaM3aluyu ¥ He0OXOOMMOCTb X y4eTa B Kade-
CTBE VICTOYHMKOB BO3JeiicTBMs. OlleHeHa BO3MOXXHOCTb
IIpUMeHEHN Pa3IYHbIX METOOB MaTeMaTH4eCKOTrO MO-
IeNVPOBaHVA /I pacyeTa pacceVBaHUA BBIOPOCOB IIO-
TOOHBIX COOPY)KeHMIT KaK Ha3eMHBIX UCTOYHMKOB MaJION
IIPOM3BOAUTENIBHOCTI. B KauecTBe HATYpHOro oObeKTa
BpIOpaHa KaMmepa raueHns Hanopa. CpaBHeHIe pe3yiib-
TATOB MOJeMMpPOBaHMs [1aBHOI reodusmueckon obcep-
Baropunu, OHJI-86, rayccoBcKoii MoOfenu M KOHEYHO-
anemeHTHoro aHamusa B ANSYS CFX c pesynbraTamn
HATYPHBIX M3MePEHNIT IT0Ka3aao Hambonbinyo addex-
TUBHOCTbH [IOC/IETHETO METO/A.

Ta6mn.: 2. Vin.: 3. bubnuorp.: 22 Ha3B.

Telyatnikova A. M. Diffusion of sewage hydrogen
sulfide in the air. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 2 (91), pp. 120-128.

Keywords:  hydrogen  sulfide, sanitary and
environmental safety, computer modeling, ANSYS CFX.

This article considers the problem of the atmospheric
air pollution by hydrogen sulfide emissions from facilities
at sewer networks and substantiates the necessity to
take these emissions into account as sources of impact.
The author assesses the possibility of using various
mathematical modeling methods to calculate the
dispersion of emissions from such structures as ground-
based sources of small capacity. An energy dissipation
chamber was selected as a full-scale object in the study.
Comparison of the results of the simulation obtained at
the Main Geophysical Observatory, OND-86, Gaussian
model and finite-element analysis in ANSYS CFX with
the results of in-situ measurements has shown the greatest
efficiency of the latter method.

VIIK 621.43

DOI 10.23968/1999-5571-2022-19-2-129-134

Bopobves C. A., Hukugpopos O. A., Abwizos J. T.
IIpumeHeHNe aMMMaKa B KaueCTBe MOTOPHOTO TOIIIN-
Ba J/IsI aBTOMOGUIIENT, SKCIUIyaTHPYeMBIX B YCIOBMIX
ApKTHYyeckoro permoHa // BeCTHUK Ipa’kJaHCKUX VH-
>KeHepoB. 2022. Ne 2 (91). C. 129-134.
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Kniouesvle cnosa: TOIIMBO, aMMMaK, BOLOpof, Ap-
KTHKA.

Cratbs TOCBsIIEHa BOIPOCY IPMMEHEHNs aMMIaKa
B KadecTBe TOIUIVMBA JJIsI aBTOTPAHCIIOPTHBIX CPENCTB,
9KCIUTYaTUPYEMBIX B YCTIOBUAX APKTHYECKOTO peruoHa.
[IpoBeneH CpaBHNUTE/NbHBI AHAIN3 PA3IUYHBIX BUIOB
TOIUIMB Ha OCHOBe Boopopa. Ompe/eneHbl epCreKTUBbI
[IPUMEHEHNs] aMMIAKa B Ka4ecTBe HOCKUTE/ISI BOZOPOLA
Ha 60pTy aBTOMOOMIA. IIpeniokeHa cucTeMa IMTaHMA
IM3€eTIbHOTO JBUraTe/s, OCHOBAaHHAs HA IIpOLiecce pas-
JIOXKEHMsI aMMMaKa C [OCTIERYIOLelt JOOABKO BOZOpOsia
B KaueCTBe IPUCAJKY K OCHOBHOMY TOIUIUBY.

Vn.: 3. Bubmmorp.: 21 Hass.

Vorobyov S. A., Nikiforov O. A., Abyzov I. T. The
use of ammonia as motor fuel for vehicles operating
in the Arctic region. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 2 (91), pp. 129-134.

Keywords: fuel, ammonia, hydrogen, the Arctic.

The article deals with the issue of using ammonia
as fuel for vehicles operating in the Arctic region.
A comparative analysis of various types of hydrogen
fuels has been carried out. The prospects for the use of
ammonia as a hydrogen carrier on board a vehicle have
been determined. A power supply system for a diesel
engine based on the decomposition of ammonia with the
subsequent addition of hydrogen as an additive to the
main fuel is proposed.

YIK 629.113

DOI10.23968/1999-5571-2022-19-2-135-142

Kopones ]]. A., IKcnIyaTaMOHHAA
HAaJIeKHOCTh TOABECOK aBToMoOmna «Jlama-Becra» //
BecTHUK TpaXgaHCKMX WHXeHepoB. 2022. Ne 2 (91).
C. 135-142.

Kniouesvle cnosa: HaieXKHOCTD, ABTOMOOMIIB, IIOABEC-
Ka, 0TKa3, HapaboTKa.

[IpuBefeHbI pe3ynbTaThl UCCAEHOBAHUI IKCIUTyaTa-
L[IOHHOJI HaJeXHOCTH IOJBECOK aBTOMOOWIIA, BBIIOJI-
HeHHbIe Ha 6ase «ABTOIKCIIpecc-Bragumup» B mporecce
TEXHITIECKOTO OOCTY>KMBAHNS U PEMOHTA aBTOMOOMIIEN
Mapkn «Jlaga-Becta». BblABlI€HBl OCHOBHbIE IIPUYMHBI
BO3HVKHOBEHNS IOBPEX[ECHNUII IOABECOK B IIpoliecce
9KCIUTyaTallMM ¥ UX Haynbosee 4acTO OTKA3bIBAIOLINeE Je-
tamn. OIpefiesieHbl CTaTUCTUYECKHUE OLIeHKY CPeHUX Ha-
PabOTOK KOHCTPYKTUBHBIX 97IEMEHTOB HOJBECOK MO IIO-
Tepu UMM pabOTOCIIOCOOHOTO COCTOSIHIIS, A TAK)XKE OLfeH-
KI BEepOATHOCTEN UX 6e30TKasHOM pabOThI U IHTEHCHB-
HOCTH OTKa30B II0 MHTEePBaNaM HapabOTKM aBTOMOOMIIA.

Tabm.: 2. Vin.: 3. bubmuorp.: 18 Ha3s.

Korolev D. A., Operational reliability

of Lada Vesta car suspensions. Vestnik grazhdanskikh

inzhenerov — Bulletin of Civil Engineers, 2022, no. 2 (91),
pp. 135-142.

Keywords: reliability, car, suspension, failure, operating
time.

The paper presents the results of studies of the
operational reliability of car suspensions performed on
the basis of «Avtoexpress-Vladimir» in the process of
maintenance and repair of Lada Vesta cars. The main
causes of suspension disabling during operation and
their most frequently failing parts are revealed. There are
determined statistical evaluations of the average operating
time of the suspension structural elements before they
come to the loss of function. There is also estimated the
probability of no-failure operation and the failure rate
over the service intervals of the car's operating time.

YK 620.9(075.8):656.13.07

DOI 10.23968/1999-5571-2022-19-2-143-153

Komuxos IO. I ViccnemoBaHue SHepro3aTpar Ha pas-
TOH KBaHTOMOOWIA // BeCTHNMK I'pa’kKTaHCKMX MHKeHe-
poB. 2022. Ne 2 (91). C. 143-153.

Kniouesvle cnosa: xBaHTOMOOW/Ib, KBaHTOBBII JIBU-
raTenb, Mopenyuposanye, Matlab-Simulink, nmpogonproe
IBIVDKEHIe, 9HepreTHKa PasroHa.

KoHLlenusa mepcrnexTUBHOrO KIacca TPAHCIIOPTHBIX
CPefiCTB — KBAaHTOMOOWIIEH, peanu3yIIX TATY (TpacT)
kBaHToBoro asurarens (Ksll), Tpebyer paccMoTpeHns
9HEpPreTHKM ABYDKEHN KuUMaxa. B aBropckoit Simulink-
MOfieNt IPU3eMHOr0 pasroHa kBantomobms (MIIPK)
peajM3oBaHa IByXIlapaMeTpOBas CXeMa YIIPaBJIeHUA CH-
JIOVL TATY: IO BeJIMYVMHE BEeKTOpa TpacTa U YIIy HaKJIOHa
atoro BekTopa. [logcucrema MIIPK Energetics mossons-
eT UcceoBaTh (OPMUPOBaHMe PabOThI U SHEPro3aTpaT
[IpM MMUTALMK OBYDKEHUS KBaHTOMOOMIsA. Ha 6ase mo-
Ie/y TUIOTeTHYeCKOr0 KBAaHTOMOOWIA — aHaJIora aBTo-
Mo6ms KamA3-4326 — peanusoBaHbl YMCTIEHHbIE IIPY-
Mepbl PasTOHOB 3KMIIaXKa, IO3BOMMBIINE OLIEHUTH POTIb
CXeMBI YIPaB/IeHMs TATOM B GOPMMUPOBAHNN SHEProad-
(heKTUBHOCTM PasrOHa I BBISIBUTb OCOOEHHOCTH pacyeTa
9Heprosarpar Ha IIPOJIOIbHOE [IBIDKEHME SKMIIaXKa C ero
BepTMKanbHbIM BbiBemBaHyeM. MIIPK paccmarpusa-
eTcsl B KauecTBe OCHOBBI /IS Pa3BUTHA MOJENNPOBAHUA
IBIVDKEHUS] KBAHTOMOOWIS B IIPOM3BOJIbHBIX YCTOBUSIX.

Tab.: 2. VIn.: 6. Bubnuorp.: 24 Ha3Bs.

Kotikov Ju. G. Research of energetics of quantamobile
acceleration. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 2 (91), pp. 143-153.

Keywords: quantomobile, quantum engine, modeling,
Matlab-Simulink, longitudinal motion, acceleration
energetics.

The concept of a perspective class of vehicles —
quantomobiles realizing draught (thrust) of the quantum
engine (QE) — demands consideration of energetics of

167



BecmHUK 2pax0aHcKux uHxeHepos. 2022. N° 2 (91)

vehicle motion. In the Simulink-model of near-ground
quantomobile acceleration (MNGQA) developed by
the author, there has been worked out a scheme of the
two-parameter control by force of the thrust: according
to the size of the thrust vector and to the vector slope
angle. The subsystem MNGQA Energetics allows to
investigate formation of performance and power inputs
at quantomobile motion simulation. On the basis of the
hypothetical quantomobile model (analogue of the lorry
KamAZ-4326), there are realized numerical examples of
the vehicle motion acceleration, which allows to estimate
the role of the scheme of controlling thrust in formation
of the acceleration efficiency and to reveal the features of
calculation of power inputs on longitudinal motion of the
vehicle with its vertical lifting. MNGQA is considered as a
basis for development of quantomobile motion modeling
in random conditions.
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Kntouesvie cnosa: 6e30macHOCTb JOPOXXHOTO IBVDKE-
HUs, Ye/IoBevecKuit GpakTop, BoguTenb, nHGOPMAIOH-
Hoe B3amMopelicTBue, BAJIC, DOpOXXHO-TPaHCIIOPTHOE
IIPOMCIIECTBIE, YC/IOBUA IBVDKEHII.

PaccmoTpens! nHGOpPMALMOHHbIE ACIIEKTHI CHCTEMBI
BAJIC, paspaborana enunas mHGOPMALMOHHAS MOJENb
B3anMopeiicTByA Boputend (B) ¢ ppyrumm 3sBeHbsAMuU cu-
crembl «BAJIC». ABTOpOM aHaMM3MPYIOTCA MOCTYIIAI0-
mye BOAUTEN0 MHGOPMALMOHHbIe CUTHA/IbI OT YIIpaB-
nsiemoro TpaHcroprHoro cpexcrsa (TC), moporm (),
BHemHel cpenbl (BC), a Taioke M Opyrux y4acTHMKOB
nopoxxHoro jsvokenus (Y/II1). BoicTpanBaroTcs KaHasbl
nH(OPMAIIOHHOTO 0OMeHa MEeX/y 3BEHbsIMU 1 OT/e/Ib-
HbIMK TIofcucreMamu. Knaccuueckyio cucremy «BAIC»

C Y4eTOM IIpeJ/IoYKeHHbIX U3MEeHEeHNI aBTOP NPeICTaBIA-
eT KaK eVHYI0 IenocTHyIo cuctemy «YIJI-TC-I-BC».
Hayynas HOBM3HA 3aK/II04aeTcs B BO3MOXXHOCTHU IIPO-
BeJleHNs aHa/IM3a U MOJIeNMPOBaHMsI MH(GOPMALMOHHOTO
obMeHa Mexxay BoputeneM (B) u npyrumm nopcrucreMamu
cuctemsl «Y[I[1-TC-II-BC» c Lienblo mpeRynpexaeHns 1
IIPOTHO3MPOBAHNA HOPOXKHO-TPAHCIIOPTHBIX IIPONCIIe-
CTBUIL.
Vin.: 3. Bubnmorp.: 16 HasB.

Podoprigora N. V. Structure and functioning of the
DVRE system(«Driver—Vehicle-Road—Environment»).
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 2 (91), pp. 154-159.

Keywords: road traffic safety, human factor, driver,
information interaction, DVRE («Driver—Vehicle-Road—
Environment»), road traffic accident, traffic conditions.

The article presents the research results dealing with
information aspects of the DVRE system («Driver—
Vehicle-Road—-Environment»). There has been worked
out a unified information model of interaction of the
driver (D) with other links of the «<DVRE» system. The
author analyzes the information signals coming to the
driver from the controlled vehicle (V), the road (R),
the environment (E), and other road traffic participants
(RTP). There are constructed channels of information
exchange between the links and individual subsystems.
The classic DVRE system («Driver—Vehicle-Road-
Environment»), taking into account the proposed
changes, is regarded by the author as a unified holistic
system RTP-V-R-E («Road Traffic Participants—
Vehicle —Road—Environment»). Scientific novelty lies in
the possibility of analyzing and modeling the information
exchange between the driver (D) and other subsystems
of the RTP-V-R-E system («Road Traffic Participants—
Vehicle-Road—Environment») in order to forecast and
prevent road traffic accidents.



