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Haxunv Xeba. BelsiBIeHMe cTpaTerny pasBUTS Ha-
6epesxHOll ManbIx ropomoB Cupuym ¢ IpuUMeHeHIeM
SWOT-anammsa // BecTHUK TpaKTaHCKUX VH)XEHEpPOB.
2023. Ne 5 (100). C. 5-12.

Kniouesvie cnosa: HabepexxHasi, MpUOpeXKHbIe IPO-
crpanctBa, SWOT-aHanms, crparerun pasButns, oole-
CTBeHHas1 peKpeallVIOHHasl TeppUTOpUs, [U3aifH Habe-
PEXHOIL.

CocTosiHMe U KONNYeCTBO pPeKPealIOHHbIX 30H
MHOTVIX HpHUOpeXHBIX ropofoB Cupnm He B IIOTHOI
Mepe YHOBIeTBOPSIOT NMOTPeOHOCTIM HacemeHms. Pac-
CMaTpMBaTCS MPOOIeMbI, TpeOyolle KOMIUIEKCHOTO
IPaJlOCTPOUTEILHOTO pellleHUs 10 BOIPOCaM YCTpPOIi-
CTBa Habepe>KHBIX, KOTOpble MMeIOT 6o/blIoe 3HaYeHNe
st QyHKIVMOHMpOBaHMS TopofoB. Ilpennoxen momxor
SWOT-anami3a i pelieHns 3ajjadyl peKOHCTPYKIVIN
HabepexxHOIT Ha TpyMepe T. [[>ka6ma. Ha ocHOBe momrydeH-
HBIX JJaHHBIX paspaboTaHa COOTBETCTBYIOIAsl CTPATETHS
PasBUTHSA IPUOPeXXHOI 30HHI I. [[>kabra. PesympraTs! uc-
C/IelOBaHNS MOTYT OBITD UCIIO/Tb30BAHbI IIPU YCTPOTICTBE
U pasBUTHUM IPUOPEXHBIX TopofoB Crpui.

Ta6m.: 3. Vin.: 2. bubmuorp.: 20 Ha3B.

Dakheel Heba. Identifying of development strategy
for the waterfront of small cities in Syria using SWOT
analysis. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2023, no. 5 (100), pp. 5-12.

Keywords: waterfront, coastal spaces, SWOT analysis,
development strategies, public recreation area, waterfront
design.

The article discusses the problems associated with
many coastal cities in Syria, where the condition and
quantity of recreational areas do not fully meet the
needs of the population. The problems requiring an
integrated urban planning solution for the arrangement
of embankments, which are of great importance for the
functioning of cities, are considered. The SWOT analysis
approach is proposed in order to solve the problem of
reconstructing the waterfront of cities on the example of
the city of Jableh. Based on the study results obtained,
an appropriate development strategy has been worked
out that will serve as a guideline for the development of
Jableh's waterfront. The results of the study can be used
to identify development strategies for Syrian coastal
cities.
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Knésan B. V. 9kcnepuMeHTaNnbHOe VICCTelOBaHIe [ie-
¢opmaTBHOCTH M Hecymell CIIOCOGHOCTH COCTaBHBIX
JBYTaBPOBBIX 0a/IOK CO CTEHKOIT U3 MPOIIIPOBaHHO-
TO CTa/IBHOTO JINCTa M mosicamy u3 LVL // BecTHux rpax-
TaHCKUX VHXeHepoB. 2023. Ne 5 (100). C. 13-20.

Kniouesvie cnosa: [epeBsHHbBIe KOHCTPYKLNM, CO-
CTaBHble O0a/Kl, IOfAT/INMBbIe CBSI3Y, HAIpPSDKEHHO-
IedopMIpPOBaHHOE COCTOSIHIIE.

IIpuBoOpATCA OCHOBHbIe aHAMTHYECKUE 3aBUCUMO-
CTH, TIO3BOJISIONIVE OIeHVBATh HECYI[YI0 CIOCOOHOCTD
1 1eOpMaTUBHOCTD COCTaBHBIX MeTajlIOflepeBsSHHbBIX
IBYTaBPOBBIX 6alOK CO CTEHKO M3 CTa/lbHOTO Ipodu-
JIMPOBAHHOTO JIUCTA U TIOSICAaMI 13 OJHOHAIIPaB/IEHHOTO
kneeHoro mmoHa (LVL). IlocraBneHa 3amada aKcIiepu-
MEeHTa/IbHOTO OIIpefielleHNsI MO YIPYTOCTU (PUKTUB-
HOI1 1[eJIbHOV GasIKi, COOTBETCTBYIOLIEN paccMaTpyBae-
Molt KoHCTpyKImu. 1o cxeMe 4eTBIpeXTOUeTHOTO U3rMba
UCTIbITaHa cepust 6aoK. Ha ocHOBe MOy YeHHBIX JaHHBIX
OBLIN OTIpeIieleHbl YCTIOBHBII MOAY/Tb YIPYTOCTH GaIKy B
I1e7I0M ¥I MOZIY/Ib YIPYTOCTH (GMKTUBHOI I[e/TbHOI GaIKIL.
PacxoxfieHne ux sHadeHMil COCTaBUIO MeHee 5 %, 4TO
[103BOJIAeT CHe/NaTh BBIBOJ, O IPUMEHUMOCTU IIOTy4eH-
HBIX BbIpakeHMI1 11 onpefenenus HIIC.

Ta6mn.: 1. Vn.: 5. bubnuorp.: 18 HasB.

Klevan V. I. Experimental study of deformability and
bearing capacity of composite I-beams with profiled
steel sheet wall and laminated veneer lumber belts.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 5 (100), pp. 13-20.

Keywords: timber structures, composite beams,
yielding bracing, stress-strain state.

The article presents the main analytical dependencies
that allow evaluating the bearing capacity and
deformability of composite I-beams with profiled steel
sheet wall and laminated veneer lumber belts. There is
set a task of experimental determination of the elasticity
modulus of a fictitious solid beam corresponding to the
design under consideration. A series of beams was tested
according to the four-point bending scheme. Based on
the data obtained, there has been determined the system
modulus of elasticity of the beam as a whole, as well as
the elasticity modulus of a fictitious solid beam. Herewith,
the discrepancy between their values is less than 5 %,
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which allows concluding that the formulas obtained are
applicable for determining the stress-strain state.
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DOI10.23968/1999-5571-2023-20-5-21-30

Kopones A. C., lllapanos E. C., Ilonos B. A. Onenka
BHYTPEeHHETO COCTOSIHIIA JIpeBeCHHBI B GalKax Iepe-
KPBITHII METOOM M3MepeHNsA CONpPOTHBIEHMA CBep-
neHnIo // BecTHMK TpaXTaHCKUX WH>XKeHepoB. 2023.
Ne 5 (100). C. 21-30.

Kntouesviecnosa: fepeBHHbBIE KOHCTPYKLV, IpeBeCH-
Ha, KaueCTBO [;peBeCIHbI, KOHCTPYKIVIOHHAsA IpeBeCIHa,
HepaspyUIAloluiT KOHTPOIb, OOCIeoBaHNe 3[aHMUIL,
OllepaTMBHAs IMATHOCTUKA, pe3ucTorpad.

OpHyM 113 IepCIIeKTMBHBIX METOIOB OIIpeJie/IeH s BHY-
TPeHHEero COCTOSTHMS U OLEHKV (DVMBMKO-MeXaHMIeCKIX
CBOIICTB peBeCUHBI TPV 06 CIIeIOBAHIN [lepeBSHHBIX KOH-
CTPYKUMII SIB/II€TCS METOJ, M3MepeHNsl COIpPOTUBIIEHNSA
CBepJIeHNIO, HO IT0 HeMy OTCYTCTBYeT YHUPUIMPOBaHHAS
MeTofVKa 1 06Iye TpaBIIa 1 peKoMeHfanym. Vccmeno-
BaHIIA IPOBOMIWIVICD Ha JIePeBSHHBIX 6a/TKaX MeXK9TaXKHBIX
TIepeKpBITHIi, BBINOTHEHHBIX U3 CIBOEHHOTO 4YeThIpeX-
KaHTHOTO Opyca 3 ipeBecHHBI cOCHBI (Pinus sylvestris L.).
VIHcTpyMeHTa/lbHas OLieHKAa BHYTPEHHEro COCTOSHNA
IpeBeCUHBI B 6ajTKaX IPOBOAIACD PV IIOMOIIN MOOITE-
Horo ycrpoiictBa IML-RESI PowerDrill 400 1 craHmapTHBIX
TOHKUX 6ypoBbIxX cBepr (IML System GmbH, Bucnox, Tep-
MaHVisI) TIpy YacToTe BpamieHus 2500 06/MUH U CKOPOCTIX
nogaun 0,5 1 1 m/MuH. B paboTe mpecTaBieHsI TUIIOBBIE
IpOQIN CONPOTHBIEHNS CBePIEHNIO 11 TTOofiade TOHKOTO
OypoBoOTO CBepria, B TOM YNC/Ie TIPY UCHOTb30BaHUY 3a-
TYIZIEHHBIX cBepl. IIpoBefleH aHa/mM3 CpeHUX BeIMYNH
mpoduieil COMPOTUBIEHNS CBEpIeHNI0 1 Tofade TOH-
KOro 6ypoBOTO CBepra, a TakKe BIUSHNS BIaXHOCTH
IpeBecMHbl Ha pe3ylbTaThl M3MepeHMil. [lampHeiimme
UCcCTeioBaHUs OYIyT HaIlpaBIeHbI Ha paspabOTKy KOM-
I/IEKCHOM MeTOAVKM WHCTPYMEeHTATbHOTO 0O6CiIefoBa-
HUA JlepeBAHHbIX KOHCTPYKIINII C IpYMeHeHeM MeToa
M3MepeHs COIIPOTUBIEH CBepIeHNIO.

Ta6mn.: 1. Vin.: 5. bubnuorp.: 21 Ha3Bg.

Korolev A. S., Sharapov E. S., Popov V. A. Assessment
of internal condition of wood in inter-floor covering
beams by drilling resistance measurement method.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 5 (100), pp. 21-30.

Keywords: wooden designs, wood, wood quality,
structural timber, non-destructive testing, building
structural survey, in-situ assessment, resistograph.

One of the promising methods for evaluating the
internal condition and the physical and mechanical
properties of wood during inspection of wooden structures
is the method based on measurements the resistance to
drilling, but no unified methodology and general rules

and recommendations are available in this respect. The
investigations were carried out on wooden beams of
inter-flooring covering slabs made of twin four-beam
timber from pine wood (Pinus sylvestris L.). The IML-
RESI PowerDrill 400 drilling tool and standard boring
drill bits (IML System GmbH, Wiesloch, Germany) were
used to evaluate internal condition of wood in timber joist
at the rotation frequency of 2500 rpm and feed rates of
0.5 and 1 m/min. The paper presents typical drilling and
feeding resistance (DR and FR) profiles of the thin drill
bit, including the use of blunted drill bits. The average
values of the drilling resistance and feed resistance profiles
of the thin drill bit were analyzed, as well as the influence
of wood moisture degree on the measurement results.
Further research is going to focus on the development of a
comprehensive methodology for instrumental inspection
of wooden structures using the drilling resistance
measurement method.
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Ilonos B. M., C. H. Casun, ITniochux M. I, Benos B. B.,
Xeeati M. O. O6ecrie4eHHOCTD Hecyllell CHOCOOHOCTH
M3rmbaeMpIX >Kene300eTOHHBIX 371eMeHTOB // BecTHuK
TpaXX[JaHCKUX MHXXeHepoB. 2023. Ne 5 (100). C. 31-36.

Kntouesvie cnosa: HenuHerHas1 leopManioHHast MO-
Ienb, M3TMbaeMblil >Kene300eTOHHBIN 37eMEHT, HajexX-
HOCTb >Kee306eTOHHBIX KOHCTPYKLUIL, BEPOSITHOCTHBII
pacyer.

C ncrnonp3oBaHeM BepOSITHOCTHOTO IOZIXO/a OIpe-
Te/leHO BIVISTHNE XapaKTepa apMUpOBaHVs M3T1baeMoro
JKeme306eTOHHOTO 37IeMeHTa Ha 00eCIIeYeHHOCTh ero He-
cymeit cnoco6HocTH. [TokasaHo, 4YTO MPOJIOIbHOE ApMIL-
pOBaHIe CXKaToil 30HBI YBeIMYNMBaeT 00eCIIeueHHOCTb
Hecyllell CIIoCOOHOCTU M3rubaeMbIX Kee3006eTOHHBIX
3JIeMEeHTOB IIPY GOJIBIIIOM KONTMYEeCTBe pacTIHYTOM apMa-

TYPBL.
Ta6m.: 1. Vin.: 2. bubnmuorp.: 14 HasB.

Popov V. M., Savin S. N., Plyusnin M. G., Belov V. V,
Khegai M. O. Ensuring the load-bearing capacity
of bending reinforced concrete elements. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 5 (100), pp. 31-36.

Keywords: nonlinear deformation model, bending
reinforced concrete element, reliability of reinforced
concrete structures, probabilistic calculation.

Using a probabilistic approach, the influence of the
reinforcement nature of the bending reinforced concrete
element on the sufficiency of its load-bearing capacity is
determined. Itis shown that the longitudinal reinforcement
of the compressed zone increases the sufficiency of the
bearing capacity of bending reinforced concrete elements
with a large quantity of tensile reinforcement.
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Kondaxos b. V. PacueT CKBO3HOTO IMpoTeXHUYe-
CKOT'O COOPY>KeHM: Ha BO3[lefiCTBMe IlyHaMH C IpuMe-
HeHIleM COBpeMEHHBIX BBIYNMCIUTETbHBIX CPelcTB //
BecTHUK TpaX[aHCKUX MH>KeHepoB. 2023. Ne 5 (100).
C. 37-45.

Kniouesvte cnosa: 1yHamm, 60p, 9MCTIeHHOe MOJIENI-
pOBaHNe, SKCTpeMasibHble HarpysKy, 0COOble HAarpysKI,
HecTalllOHapHble BO3/Ie/ICTBMA, BBIYMCINUTENbHASA TIHU-
IpOAVHAMUKa, MOfleTIpOBaHIe QM3IIECKUX IIPOIIECCOB,
Mofie/IIpOBaHye IIyHaMU, MeTOMIbl OIIpelle/ieHus Harpy-
30K OT 6opa (IlyHaMI), COTIpsKEeHHbIe pacyeThl.

[Tpu npoBefieHNN HATYPHBIX SKCIIEPUMEHTOB II0 MO-
IeTMPOBAHNIO BO3JeJICTBYA BOJHBI L[yHaAMU Ha TUJPO-
TeXHIYECKOe COOpY>KeHIUe, BBIIOIHEeHHbIX B OIpele-
JIeHHOM MacIuTabe, ¢usndeckast MOfie/lb He ITO3BOJISIET
OIlpefie/INTh IepeMellleHle Y HAllPsXKeHNUA B OTHe/IbHbIX
9JIEeMEHTaX TUIPOTEXHUYECKOTO COOPYXKEHMS, YacTOTbI
KonebaHuit. JJaHHBII HemocTaToK (U3MYecKoll MOenu
yCTpaHseTcs IIpY BBIIOIHEHUM TOTO >Ke 9KCIIepyMeHTa
C IOMOIIBIO CPEJICTB COBPeMEeHHOTO IIPOrpaMMHOTO 06e-
ClleyeHNs, KOTOPBIMY MOYKHO COBMECTHO pellaTb pas-
JMYHOTO pofa 3afilaun. B paccMaTpuBaeMoM caydae 3TO
Mofie/IipoBaHIe IIpoliecca HaKaTa BOJIHBI IIyHaMM, pac-
4yeT COOPY>KeHNA Ha JAHHYIO HaI'Py3Ky 1 pacyeT Ha IIpoyY-
HOCTb, KECTKOCTDb TMIPOTeXHINYECKOTO COOPYXKeHMs, TO
eCTb OJJHOBpeMeHHOe pellleHNe 3aJlaull BbIYMCINTe/IbHOM
ruppopuHamuky (CFD analysis) u 3ajaum MexaHVKM
medopMMpoBaHKs TBepHoro Tena (transient structural).
IIpy coBMeCTHOM pellleHUM [AaHHBIX [IBYX 3aflad pellla-
eTcs 06Ul BOIPOC — BOIPOC IPOYHOCTH, SKECTKOCTH
U YCTONYMBOCTM KaK OTHEIbHBIX 3/IeMEHTOB NaHHbIX
COOpY)XeHMI, TaK M CUCTeMbl B LieJioM. Tak, B IaHHOI
CTaTbe paccMaTpMUBaeTCA pacyeT CKBO3HOIO TUIPOTeX-
HIYeCKOI'0 COOPYXXEHNS Ha BO3JeiiCTBMe HArpy3KH OT
L[yHaM! C IIpYMeHeHJeM COBPeMEeHHOIO IIPOrpaMMHOIO
obecrieyeHyst — mporpaMMbl Ansys 19.2. PaccunroiBae-
Moe TUJIpOTeXHIYeCKoe COOpY)KeHMe IpelcTaB/sieT Co-
601t OOBIYHYI0 paMHYI0 KOHCTPYKIINIO, IOTPY>KeHHYIO B
Bopy. [Togo6HOTO pofa cOOpy>KeHMs CITy>KaT B KaueCTBe
IIIPCOB, MPUYAJIOB, YCTpanBaeMbIX BIONb Oepera mi6o
OKOJIO Hero, a TakXe B aKBaTOPUIL.

Ta6m.: 2. Vin.: 9. bubnuorp.: 10 Ha3B.

Kondakov B. 1. Calculation of opened-through
hydraulic structure for tsunami impact using modern
computing tools. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 5 (100), pp. 37-45.

Keywords: tsunami, boron, numerical modeling,
extreme loads, special loads, unsteady impacts,
Computational Fluid Dynamics (CFD), modeling of
physical processes, tsunami modeling, methods for

determining loads from boron (tsunami), coupled
calculations.

When carrying out full-scale experiments on
modeling the impact of a tsunami wave on a hydraulic
structure, the physical model allows determining neither
the displacement and stresses in individual elements
of the hydraulic structure (HS), nor the frequencies of
oscillations. This disadvantage of the physical model is
eliminated when performing the same experiment using
modern computing software, in which various tasks can
be solved together. In the case considered, it is modeling
of the tsunami wave run up process and calculation of
the structure, respectively, for this load and the strength
and stiffness of individual elements of the HS, which is
a simultaneous solution of two problems: computational
fluid dynamics (CFD) analysis and solid deformation
mechanics (transient structural task).As a result,
simultaneous solving of these two tasks solves a common
issue, that is acute when calculating the HSs in tsunami
hazardous areas, namely, the issue of strength, rigidity
and stability of both individual elements of the HS and
the system as a whole. The study considers the calculation
of an open-through HS for the impact of a tsunami load
using modern software, namely the Ansys 19.2 program.
The calculated HS is a conventional frame structure
submerged in water. Such structures serve as piers or
berths arranged along or near the shore, as well as in the
water area.
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Menewxo B. A., [onvix O. B., Kondpamvesa J1. H. Oco-
6eHHOCTN (PpOpPM MeTOa KOHEUHBIX 3TeMEHTOB IIPHU
YIPYTOIIACTIYECKOM pacyeTe CTep>KHEBBIX cucTeM //
BecTHUK Tpak[aHCKMX HH>keHepoB. 2023. Ne 5 (100).
C. 46-51.

Kntouesvie cnosa: dopmer MK3, yripyromnactideckue
medopmanuy, 06061 eHHBI MeToL cuit, popmyna Mopa,
KacaTe/IbHasl JKeCTKOCTb, CTATU4ecK) HeolpefieN/Mble
CHUCTEMBI.

PaccMOTpeHBI 0CHOBHBIE 0CO6E€HHOCTI KITACCIIeCKUX
MeTOJIOB CTPOUTE/IbHOI MeXaHUKI /ISl pacyeTa cTaTuye-
CKJl HeOIpe[lelMMbIX CTep>KHEBBIX CUCTeM. VI3/I0>KeHbl
(bopMyTUpPOBKI MeTofla KOHEUHBIX 3/IeMEeHTOB B (hopMe
MeTola IIlepeMellieHN I 1 MeTofia cu/I. OTMedeHbl IpenMy-
I[eCTBa U HEJOCTATKN IBYX GOPM MeTOa KOHEUHBIX d7Te-
MEHTOB, B TOM YICJIe TIpY YIIPYTOIJIACTUYECKOM pacuere
CTep)kHeBBIX cucTeM. [lokasaHbl OT/IMYNTE/IbHbIE OCO-
OeHHOCTH U IIpeVIMYIecTBa NUCKPeTHO-aHATNTUIeCKIX
MeTOJIOB IIPY pacyeTe CTeP)KHEeBBIX CUCTEM.

Vn.: 2. bubmmorp.: 15 HasB.
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Meleshko V. A., Golyh O. V., Kondratieva L. N. Features
of the finite element method forms in the elastic-plastic
computation of rod systems. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no.5
(100), pp. 46-51.

Keywords: FEM forms, elastic-plastic deformations,
generalized flexibility method, Mohr’s formula, tangential
stiffness, statically indeterminate systems.

The main features of classical methods of structural
mechanics for calculation of statically indeterminable
rod systems are considered. The formulations of the finite
element method in the form of the displacement method
and the force method are presented. The advantages and
disadvantages of two forms of finite element method are
revealed, including those in the elastic-plastic calculation
of rod systems. The distinctive features and advantages
of discrete analytical methods in the calculation of core
systems are shown.
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Henucosa O. O. Bnusinne pa6oT mo BHIMOTHEHUIO
CBaif BIAaBIMBAaHUs M YCTPOIICTBY IIyOUHHOIT pacnop-
Hoil Aua¢parMbl Ha JONOTHNUTeNbHbIe AedopMamimn
3[laHMI1 OKpYy>Kalolleli 3acTpolikm // BecTHUK Tpax/iaH-
CKUX UHXXeHepoB. 2023. Ne 5 (100). C. 52-63.

Kntouesvie cnosa: TeoTeXHWYeCKU)I MOHWUTOPVHI,
OKpY>Kalolllasl 3aCTpoliKa, fedopMalvist 3TaHMNs, ITyOuH-
Has iadparma, cBay BIaBIMBAHUS.

[TpuBeneHbl pesynbTaThl T€OTEXHNYECKOIO MOHITO-
PVHTa, OIIpefieNsIIolIe BIUSHE paboT MO BBHITOTHEHIIO
CcBall BaBIMBaHNUA U II0 YCTPOICTBY ITTyOMHHOI pacrop-
HOUI iadparmbl, USTOTABIMBAEMOIL CHOCOOOM CTPYITHOI
I[eMeHTaINN, Ha JOIIO/THUTe/IbHbIe TedopMaIil 3TaHNIT
OKpy>karollelt 3acTpoiiky. Ha mpuMepe BbinonHenus jet-
nuadparMsl IpefcTaBIeHa MeTOAMKA MOJIeMVPOBAHN
KOHCTPYKIVII HYJIeBOTO IUK/IA, yCTpaMBaeMbIX B MacCH-
Be IPYHTa 0e3 ero BBIeMKIL. B paMKax IpejyiaraeMoit Me-
TONVKM yBe//4eHNe IIOPOBOro JjaB/IeHN s, BO3HIUKaloIlee
IIpY 3aKpelIeHNN TPYHTa, 06ecIieurBaeTCsI CO3[JaHNeM B
TPYHTOBOM MaccyBe 6OKOBOIT 00beMHOI JlepopManiny,
Be/IMYMHA VI HallpaBJIeHVe PasBUTI KOTOPOII oIpefens-
I0TCSI 0COOEHHOCTSIMY 3afjaunl. [lomydeHHBle pesyIbTaThl
YJIC/IEHHOTO MOJIeNIPOBaHNs ITOKa3bIBAIOT CXONVMOCTD
C TaHHBIMM HaTYPHOTO TeOTeXHINYECKOTO MOHUTOPVIHTA,
OpraHNM30BaHHOTO Ha 0ObeKTe.

Vin.: 10. bubmmorp.: 20 HasB.

Denisova O. O. The influence of indentation piles
and deep spacer diaphragm on additional deformations
of the surrounding buildings. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no.5
(100), pp. 52-63.

Keywords: geotechnical monitoring, surrounding
buildings, building deformation, deep diaphragm,
indentation piles.

The article presents the results of geotechnical
monitoring that determine the impact of work on the
implementation of indentation piles and a deep spacer
diaphragm manufactured by the jet cementation method
on additional deformations of surrounding buildings.
On the example of jet-diaphragm, there is presented
a technique for modeling the «zero» cycle structures
arranged in an array of soil without its excavation. Within
the framework of the proposed methodology, the increase
in pore pressure occurring at soil consolidation is ensured
by the creation of lateral volumetric deformation in the
soil mass, the magnitude and direction of development
of which are determined by the specifics of the task. The
obtained results of numerical modeling show convergence
with the data of the in-situ geotechnical monitoring
organized at the facility.
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Mameeesa JI. IO., Konecnuxosa /1. I, Ilapanunckaii-
me V. C. IloBbIleHVe XapaKTepUCTUK OMTYMHBIX I'M-
EPOU3OSIVIOHHBIX MaTepPUATIOB 3a CYeT MCHONb30Ba-
HH HAaHOYIVIEPOHOTO JTUTHUHA // BecTHMK rpakmaH-
CKUX MHXKeHepoB. 2023. Ne 5 (100). C. 64-70.

Kntouesvie cnosa: 6GutymMHas MacTuka, MOEMUIIN-
pyoiue mo6aBKYU, TEXHUYECKUI YITIEPOJ, STIOKCUHAS
cMorTa, KaHn(onb, CBOIICTBA.

BBefieH1e HAHOCTPYKTYPUPYIOIIMX ¥ ITOTMMEPHBIX
IT00aBOK C IIe/blo MoaMdUKanymu 6UTYMOB CIIOCOOCTBY-
eT MOBBIIIEHNI0 OCHOBHBIX TeXHNYECKIX XapaKTepUCTIK
OUTYMHBIX MacTUK. B KadecTBe MOIMOUUINPYOIIVX O-
6aBOK OBUIM MCIIOJIb30BAHBI TeXHNYECKMIT aMOpHbIA
YITIEPO], SNOKCUIHAS CMOJIa M KaHU(onb. B pesynpraTe
MCCIIENIOBAHNUS OBUIO YCTAHOBJIEHO, YTO MOTUPHUIUPYIO-
e J06aBKY CIIOCOOCTBYIOT ITOBBIIIEHNIO TeMIIEPATY Pbl
pasMArYeHMs, CHIDKEHIIO TeMIIepaTyphbl XPYIIKOCTH, O-
BBIIIEHVIO a/[Te3VIOHHBIX CBOVICTB OUTYMOB K MeTaJlIaM.
Jo6aBKy NpNUIal0T GUTYMHBIM MacTUKaM JTOTIOTHUTEIb-
HYIO 97IaCTIYHOCTD ¥ CHOCOOHOCTH K 06paTuMbIM Jiedop-
MalVisIM B paclIMipeHHOM JIMalla30He TeMIIePaTyp.

Tabm.: 2. Vin.: 2. bubnuorp.: 20 HasB.

Matveeva L. Yu., Kolesnikova L. G., Parazhinskayte I. S.
Improving the performance of Dbituminous
waterproofing materials through the use of nanocarbon
lignin. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2023, no. 5 (100), pp. 64-70.

Keywords: bituminous mastic, modifying additives,
carbon black, epoxy resin, rosin, properties.

Application of nanostructuring and polymer additives
for the purpose of modifying bitumen contributes to
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improving the basic technical characteristics of bitumen
mastics. Technical amorphous carbon, epoxy resin and
rosin were used as modifying additives. As a result of the
study, it was found that modifying additives contribute
to increasing the softening temperature, reduce the
brittleness temperature, and increase the adhesive
properties of bitumen to metals. Additives give bitumen
mastics additional elasticity and the ability to undergo
reversible deformations in an extended temperature range.
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Qeoparos 0. A. JlmHamMuka pasBUTUS GuoMac-
cbl B Omodunabrpe, paborarireM B HepHOTUIECKOM
pexume // BecTHUK TpaKIaHCKUX WHXXeHepoB. 2023.
Ne 5 (100). C. 71-78.

Kniouesvte crnosa: 6yonorndeckasi O9NCTKa CTOYHBIX
BOJI, 6MOdMIBTP, OMOIUIEHKA, IIEPUONMYECKUIT PeXUM
paboTsl 6rodNIbTpa, THAMKKA PasBUTUS OUOIIIEHKI

[IpencTaBieHBl pesyAbTaTHl MCCIEOBaHMI IMHA-
MUKU pasBUTUS Omomacchl Tpu pabore 6GmodummbTpa
C TJIaCTMACCOBOI 3arpysKoll B IIePHOAUNIECKOM pexXuMe
Iofja4M CTOYHBIX BOZI. PaccMOTpeHBI M3MeHeHMsI KOMHU-
YeCTBEHHBIX U KaueCTBEHHBIX XapaKTepUCTHUK Ouomac-
CbI 6M0GNIBTpa B XOfie TIpoIlecca B 3aBUCHMOCTH OT ee
BO3pacTa I HaTPy3KU MO OPTraHMYEeCKVM 3aTpsI3HEHISIM.
OTMeueHO, YTO BCIe]] 3a CTAL[IOHAPHOT (a3oil pasBUTIHS
OmoMacchl HauMHaeTCsl MHTEHCHUBHBIN BBIHOC 13 61IO-
¢unpTpa M36BITOUHOI OUOIIEHKH, KOTOPBI 00yC/IOB/IeH
yTpaTolt ee IPUKpeNNTENbHBIX QYHKIINIL TI0 Mepe OUNCT-
KI1 CTOUHBIX BOJ[. B X0fle epmo/iriecknx ombITOB aKTUB-
HOCTDb U CKOPOCTb POCTa GUOIIEHKVI CHYDKANICh B CBSI-
311 C BO3PACTAIONINM JeUIIUTOM MUTAHNUSA, a 30TbHOCTD
610Macchl HOCTEIIeHHO ITOBBIIIAIACH I3-3a ee CAMOOKIIC-
neHus (aBTOMM3a). 3HAUeHVSI aKTUBHOCTU M 30MBHOCTH
OMOIITIEHK OBUIN CBSI3aHBI C IMTYyOMHON OUVICTKM CTOY-
HBIX BOJ] Ha 6MI0UIBTpe U MOTYT CITY>XITh ITOKa3aTeNlb-
HBIMI ITapaMeTpaMIL 3TOTO Ipoljecca.

Ta6m.: 1. Vin.: 4. bubmuorp.: 14 Ha3g.

Feofanov Yu. A. Dynamics of biomass development
in a biofilter operating in a periodic mode . Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 5 (100), pp. 71-78.

Keywords: biological wastewater treatment, biofilter,
biofilm, biofilter periodic mode of operation, dynamics of
biofilm development.

The paper presents the results of studies of the biomass
development dynamics during the operation of a biofilter
with plastic loading in the periodic mode of wastewater
supply. Changes in the quantitative and qualitative
characteristics of the biofilter biomass during the process
depending on its age and load on organic pollution are
considered. It is noted that after the stationary phase of

biomass development, there starts an intensive removal
of excess biofilm from the biofilter, which is due to the
loss of its attachment functions as wastewater is treated.
During periodic experiments, the activity and growth
rate of the biofilm decreased due to increasing nutritional
deficiencies, and the biomass ash content gradually
increased due to its self-oxidation (autolysis). Biofilm
activity and ash content values were related to the depth
of wastewater treatment on the biofilter and can serve as
indicative parameters of this process.
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ITeuammosa E. B., Hosukos V. A. OnmeHka pacimpe-
JelleHNA YJCTa Haes0OB Ha MeIleXOfl0B II0 yYacTKaM
JOPOT C pasIMYHBIMM XapakTepucTukamu // BecTHmx
IpaKIaHCKMX MHXeHepoB. 2023. Ne 5 (100). C. 79-87.

Kntouesvle cnosa: Haes[pl Ha IIeIIEXOMI0OB, YACTOTHBIN
aHamus, 6e30I1aCHOCTD IOPOXKHOTO JIBIDKEHIIS, XapaKTe-
PUCTUKY Y4aCTKOB JJOPOT.

Opuaum us BugoB [ITTI, oTanyaronmxcss BBICOKOI Ts-
JKeCTbIO MOCIeICTBUIA, SIB/IAIOTCS Haes[lbl Ha IIeIIeX00B
Ha (ellepaIbHBIX aBTOMOOIIBHBIX Hoporax. VccmenoBa-
HIfe paKTOPOB VX BOSHUKHOBEHIIS MIPeJICTAaBIsIET cO6OIL
Hay4HYIO 3ajlady, pellleHle KOTOPOil I03BOIUT CHUSUTD
UX 4UCIOo U TsKecTb. OFHUM U3 HalMeHee M3y4YeHHBIX
BOIIPOCOB ABJISIETCA aHA/IN3 BIIVAHNSA JOPOXKHBIX XapakK-
TepUCTUK Ha PUCK BO3HMKHOBEHIA Haes[ja Ha IIelleXo/a.
Llenblo UccejoBaHNA AB/IAETCSA OLleHKA YaCTOTHOTO pac-
IIpefie/ieH1Isl YNC/la Haes/IoB Ha IellIeX00B IO y4acTKaM
(eepaTbHBIX TOPOT C Pa3TNIHBIMU XapaKTePUCTUKAMIL
B pabore mpoBefieH OTHOMEpPHBIN, [BYMEPHBI U TPeX-
MepHbIil YaCTOTHBIN aHaNu3. B pesynbrare uccnegoBanns
BbIJIe/IeHbl IPYIIIIbl YYaCTKOB, XapaKTepU3yOLXcs Hau-
6orIbIIIelf YacTOTOI Haes[[0B Ha IellexoioB. [lomydeHHbIe
pesy/IbTaThl BHOCAT BK/IAJl B pasBUTIE TeOPUI OLEHKU
1 IPOTHO3MPOBAHNSA PUCKAa BO3SHIKHOBEHNSA Hae3[oB Ha
TIeIIeXO0/IOB B 3aBJYICUMOCTY OT PaslINIHBIX (aKTOPOB.

Tabmn.: 4. Vin.: 4. bubnmuorp.: 20 HasB.

Pechatnova E. V., Novikov I. A. Distribution
assessment of the number of pedestrian crashes
on road segments with different characteristics . Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 5 (100), pp. 79-87.

Keywords: pedestrian crashes, frequency analysis, road
traffic safety, characteristics of road segments.

Pedestrian crashes on federal highways can be
considered as one of the types of road traffic accidents
characterized with a high severity of consequences The
study of the factors leading to the occurrence of these
accidents is a scientific study task, the solution of which
is going to reduce their number and severity. One of the
least studied issues in this regard is the analysis of the
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road characteristics' influence on the pedestrian crashes
risk. The purpose of the study is to estimate the frequency
distribution of pedestrian crashes on federal highway
segments with different characteristics. The authors have
carried out one-dimensional, two-dimensional and three-
dimensional frequency tests. As a result, there are revealed
groups of road segments characterized with the highest
frequency of pedestrian crashes. The results obtained
contribute to the development of the theory of assessing
and forecasting the pedestrian crashes risk depending on
various factors.
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Yeprses V. O., Bepxopy6os B. B. MeToauka 060cHO-
BaHMUs POTPAMMBI [0 TEXHUIECKOMY 00CTyKMBaHUIO
ABTOTPAHCHOPTHBIX CPENICTB B CHCTeMaX obecneyeHnst
paboTOCIIOCOOHOCTH ¢ MHAMBHU/YaTbHOI KOppeKIiyei
CepBUCHOTO NHTepBana // BecTHUK rpaXk/JaHCKMX MHXKe-
HepoB. 2023. Ne 5 (100). C. 88-96.

Kniouesvie cnosa: TexHUdIecKoe 06CTyXMBaHMe aBTO-
MoOWJIelt, TbKMe CUCTeMbl TEXHNYECKOTO OOCTyXMBa-
HIisI, IIPOU3BOJICTBEHHO-TEXHOMOTYecKass MHPPacTPyK-
Typa IpefIpusTIil aBTOMOOUIBHOTO TPAHCIOPTA.

PaccmarpuBarTcs 3aadn 060CHOBaHMS [IapaMeTPOB
[IPOU3BOJICTBEHHO-TEXHNYECKNX 6a3 aBTONpeNIpUsTIiL
B YC/IOBUSIX NIPUMEHEHMNsI CUCTEM TeXHUYECKOro 06ciy-
XKVMBAaHUS C MHAMBUIYaIbHON KOppeKIVeil CepBUCHOTO
nHTepBaia. [TokasaHo, YTO HpJMeHeHNe TPaULJIOHHbIX
MEeTOIMK TEXHO/IOTMYECKOTO pacyeTa B JJAHHOM Ciydae
MOXeT HpYBECTV K CHIDKeHNI0 3((eKTUBHOCTY 3KC-
IUTyaTalMy IOJBIDKHOTO COCTaBa IO KPUTePUsAM HaflexX-
HOCTY U, KaK C/IeICTBIE, K CHIDKEHII0 9KOHOMIYECKOI
s dexruBHoCTH. IIpe/yIoKeHO paccMaTpyuBaTh 3asBKU
Ha TexHWUYecKoe OOCTyXMBaHMe OT HapKa TPaHCIOPT-
HBIX CPeJICTB KaK MOTOK Tpe6OBaHNUIT, COOTBETCTBYIOLINIT
«3aKOHOMepPHOCTSIM TpeTbero Buja». Ha ocHoBe aroro
HpeJIo)KeHa MEeTO/MKa, [I03BOJISIONIAs BBIIIOTHATD pac-
YeT MPOrpaMMbI [0 TEXHIYECKOMY OOCTYXMBaHUIO B
cucTeMax ¢ VHJMBHUJYaIbHOIl KOPPEeKIVeil CepBICHOTO
MHTepBasa, B TOM YICIe C 3a/JaHHOI BEPOSTHOCTDIO BbI-
HONHeHVsI. BBIBOIBI TTOATBEP)K/IEHBl aHAINM30M CTaTH-
CTUYeCKIX JJAHHBIX PeasIbHOTO TIPeIpusITHL.

Vin.: 3. bubnuorp.: 12 HasB.

Chernyaev 1. O., Verhorubov V. V. Methodology of
substantiating the program on maintenance of motor
vehicles in the workability assurance systems accounting
for individual correction of the service interval. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 5 (100), pp. 88-96.

Keywords: car maintenance, flexible maintenance
systems, production and technological infrastructure of
automobile transport enterprises.

The article considers the tasks of substantiating
the parameters of the production and technical bases
of automobile enterprises in the conditions of using
maintenance systems with individual correction of the
service interval. It is shown that the use of traditional
methods of technological calculation in this case can lead
to a decrease in the efficiency of rolling stock operation
by reliability criteria and, as a consequence, to a decrease
in economic efficiency. The authors propose to consider
maintenance requests from the fleet of vehicles as a
stream of requirements corresponding to the «patterns
of the third type». Based on this, a technique is proposed
that allows calculating the maintenance program in
systems with individual correction of the service interval,
including with a given probability of execution. The study
conclusions are confirmed by the analysis of statistical
data of a really existing enterprise.
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Bnaxenkosa T. A. HampaBiieHus pasBUTHS TaMo-
JKeHHOIl M JIOTMCTUYeCKOoil WH(PPACTPYKTYp B IeAX
¢opMupoBaHNA YCTOIYMBOTO PasBUTUA TPAHCHOPT-
HOJi orpaciu// BecTHMK TIpaXXJaHCKMX JH)KeHEpOB.
2023. Ne 5 (100). C. 97-105.

Kniouesvle cnosa: 1enb IOCTaBOK, TPaHCIOPTHBIN
KapKac, TPaHCIIOPTHble KOPUAOPBI, OPraHMU3aALVIOHHO-
yIIpaBjieHuecKas CTPYKTYypa, alallTUBHOCTbD.

PaccMatpuBaeTcst mpob6neMa obecIiedeHUsI eIUHOTO
OpraHU3aLVIOHHO-TeXHOIOIMYeCKOTOo IIpolLiecca Ipy3olie-
peBo3oK. OTMeyalTcs BaXHOCTD U CI0)KHOCTDb Pa3BUTHS
TPAHCIIOPTHOI OTPAC/IN, BOB/IEUEHHOCTD B pellleHlie 3TO
3ajIaull TAMOXKEHHOI! CITy>KOBI cTpaHBL [IprBoanTcs aHa-
M3 OOBEKTUBHOCTY pasMellleHNsl TaMO)KeHHBIX Opra-
HOB JI/Ifl pellleH)s 3afiad JOCTABKIL IPY30B C 3a[JAHHBIMU
IapaMeTpaMiy MOJeIN 110 CTOMMOCTHBIM U BpeMeHHbIM
XapaKTepUCTUKaM, YCTONYMBOCTH IPYy30IOTOKOB. JJaHbI
PeKOMeH/IAINI TI0 YCTPaHeHUIO BBISIBIIEHHBIX IIPOOTTeM.

bubmmorp.: 20 HasB.

Blazhenkova T. A. Development directions of
customs and logistics infrastructures in order to form
a sustainable development of the transport industry.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 5 (100), pp. 97-105.

Keywords:  supply chain, transport framework,
transport corridors, organizational and management
structure, adaptability.

The paper considers the problem of ensuring a unified
organizational and technological process of cargo
transportation. The importance and complexity of the
transport industry development, the involvement of the
country’s customs service in solving this problem are
revealed. The analysis of the objectivity of the placement
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of customs authorities is carried out in order to solve the
problems of cargo flows. Recommendations are given to
eliminate the identified problems.
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ITnemnesa H. I, Toxynosa I. ., Esceenxo V. [I. Ilox-
XofbI K GOpMHUPOBAHIIO CTPATeTrMy PasBUTHS CTPOU-
TeJIbHOI OpraHM3aLMM Ha PbIHKe )KIIOM HeBYDKIMO-
ctu CaHKT-Ilerep6ypra // BecTHUK IpaXk/JaHCKIX MHXe-
HepoB. 2023. Ne 5 (100). C. 106-114.

Kniouesvie c7106a: pPBIHOK >KWION HEJBIDKMMOCTIH,
MapKeTVMHTOBasl CTpaTerus, KOHKYpeHIUs, OGeHUMap-
kuHr, ABC-ananus.

PaccmarpuBaeTcss pPBIHOK O>KMION HEIBIDKMMOCTU
Cankr-Iletep6ypra, BEIABIAIOTCS OCHOBHbIE TeH/EHIINN
u HanpasieHus pasputus. IlocpencrBom ABC-ananmsa
3aCTPOIIINKOB 10 KPUTePMsIM 0OBEMOB CTPOUTENbCTBA
U TIPOJIadK >KIJION HeIBYDKMMOCTY UCCIeyTCS OCHOBHbIE
OfIXOAb! K (pOPMUPOBAHNIO CTpPATEruil CTPOUTENbHBIX
opraHmsaluil. BolABIeHbl OJHOTUIIHOCTD IIpYMeHsAeMbIX
6a30BBIX MapKeTUHIOBBIX CTpPaTernii I OrpaHIYeHHOCTb
VICTIONTb3YeMbIX B KOHKYPeHTHOI 60pbbe MHCTPYMEHTOB.
Jln1s1 o6ecriedeHNsT KOHKYPEHTOCIIOCOOHOCTY CTPONUTENb-

HOJ1 OpraHM3aIMN IPeIaralTcsi CocoObl HTerpaLn
GeHUYMapKIHTa B CTPATETrNIO ee PasBUTHSL
Ta6m.: 2. bubmuorp.: 19 HasB.

Pletneva N. G., Tokunova G. E, Evseenko I D.
Approaches to the formation of a strategy for the
development of a construction organization in
St. Petersburg residential real estate market. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 5 (100), pp. 106-114.

Keywords: residential real estate market, marketing
strategy, competition, benchmarking, ABC analysis.

The residential real estate market of St. Petersburg is
considered, the main trends and directions of development
are identified. By means of ABC-analysis of developers
by criteria of volumes of construction and sales of
residential real estate, the analysis of the basic approaches
to formation of strategies of construction organizations is
carried out, which reveals the uniformity of the applied
basic marketing strategies and limitedness of the applied
tools in the competitive struggle. In order to ensure the
competitiveness of a construction company, methods of
integrating benchmarking into its development strategy
are proposed.



