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Munax C. A. sobpaxenna CMOIEHCKO KpenocTn
B apxutekrypuoMm neiisake XVIII-XIX Bekos // Becr-
HUK TPXJaHCKMX MH>KeHepoB. 2026. Ne 2 (115). C. 5-16.

Kniouesvie cnosa: apxnTekTypa, apXUTEKTypHast rpa-
¢uka, nacnenue, CMOIEHCKasA KPEMOCTh, TTAMATHUK.

CMmoreHcKasgs KpemocTb SBIAETCS BaXHBIM CHUMBO-
JIOM TOPOJia ¥ PerMoHa, OHA HEOJHOKPATHO CTAHOBMIACH
IpeMeTOM M300paKEeHUA XyHOXKHMKOB M TPadUKOB.
B cratbe ananmmsupyercs TpaHcoOpMaluA IPefCTaB-
JIeHMsA aPXUTEKTYPHOTO HACTEHUA KPEIoCT! B TIefi3ae
XVIII-XIX BekoB, paccMoTpenbl MeTaMopdo3bl 06pas-
HOTO HATOMHEHUA >KMBOIMCHBIX IPOM3BENCHMIA, Cie-
JTaHBl BBIBOADI O CYLECTBOBAHMM TPYIIIT IPOM3BELCHNUI
1300pasUTENbHOTO NCKYCCTBA B 3aBUCHMOCTHI OT BUIO-
BOro paxypca. IlomyueHHble pe3ynbTaTbl MOTYT CTaTb
OCHOBOJI HayYHO OOOCHOBAHHBIX MEPOIPMSATHIL ITO CO-
XPaHEHMIO ¥ pecTaBpalyy MaMATHUKOB (GopTudmkanu-
OHHOTO HACTIe[VIA.

Vin.: 22. bubnuorp.: 28 Ha3Bs.

Pilyak S. A. Images of the Smolensk Fortress in the
architectural landscape of the XVIII-XIX centuries.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2026, no. 2 (115), pp. 5-16.

Keywords:  architecture, architectural
heritage, Smolensk Fortress, monument.

The Smolensk Fortress is an important symbol of the
city and the region. It has repeatedly become the subject of
depiction of artists and graphic artists. The article analyzes
the transformation of the representation of the fortress
architectural heritage in the landscape of the XVIII-
XIX centuries, metamorphoses of figurative content of
pictorial works are considered. Conclusions are made
about the existence of groups of fine art works depending
on the image view perspective. The results obtained can
become the basis of scientifically based measures for the
preservation and restoration of monuments of fortification
heritage.

graphics,
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Puibanxuna M. H., Medsedesa C. V. Tlogxoppl K pe-
KOHCTPYKIMM TUIOBON MHAYCTPUATbHOM >KWION 3a-
crpoiikn 1955-1965 IT. B 0Te4eCTBEHHOI U 3apy0ex-
HOV HpakTuke // BecTHMK TpakJaHCKUX WHIXXEHEPOB.
2026. Ne 2 (115). C. 17-26.

Kntouesvle cnosa: MHOyCTpHanbHOE XUINIIHOE CTPO-
UTENbCTBO, TUTIOBAs XMUJIAAA 3aCTPOIKA, PEKOHCTPYKIMA,
KOMIUIEKCHOE Pa3BUTIE TEPPUTOPMIL.

IIpencrapnen ananus COBpPEMEHHBIX MTOAXOMOB K pe-
KOHCTPYKUMM  MHAYCTPUA/IIPHOM JKWIOM  3aCTPONKMU
1955-1965 IT. B OTe4eCTBEHHOI 1 3apyOeXXHOIT TPaKTHu-
ke. IIpenmoxxena kraccudmkanusa MOAXONOB, ONpefene-
HBbI 33/Ja4M M HaITpaB/IeHNA B METOMKE KOMITTIEKCHO pe-
KOHCTPYKIMY YKUIbIX 3JaHNUI TIEPBOi O4epeyt TUTIOBOTO
UH/IyCTPUATIBHOIO CTPOMUTENbCTBA HA I'PaflOCTPOUTEND-
HOM 1 0ObEKTHOM YPOBHsX. PesynbTaTbl MccnenoBaHms
MOTyT OBITH MCIIO/Ib30BAHBL [/Is1 COBPEMEHHBIX TOPOLOB
Poccyu mpu paspaboTke TporpaMM KOMIIZIEKCHOTO pas-
BUTHSA TeppUTOPUil 1 GOPMUPOBAHNUY CTPATETUN PEKOH-
CTPYKLMI MACCOBOVL >KMJIOV 3aCTPOVIKM IIEPBOIL 04Yepenn
UH/IyCTPUATBHOTO JOMOCTPOEHMA.

Tabm.: 5. Bubnuorp.: 12 Has3s.

Rybalkina M. N., Medvedeva S. I. Approaches
to reconstruction of typical industrial residential
development of 1955-1965 in domestic and foreign
practice. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2026, no. 2 (115), pp. 17-26.

Keywords: industrial housing construction, typical
residential development, reconstruction, integrated
development of territories.

The article provides an analysis of modern approaches
to the reconstruction of industrial residential development
referring to the period of 1955-1965 in domestic and
foreign practice. A classification of approaches is proposed,
and the tasks and directions in the methodology for the
comprehensive reconstruction of residential buildings
of the first stage of typical industrial construction at the
urban planning and object level are defined. The results of
the research can be used in the development of programs
for the integrated development of territories and the
formation of a strategy for the reconstruction of mass
residential buildings of the first stage of industrial housing
construction in modern Russian cities.
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Benwii I V1., Mameees E. A. Binanue noBpexaeHnit
Ha YCTOMYMBOCTD 9IEMEHTOB CTA/TbHBIX KOHCTPYKI[UI
IO U3TMOHO-KPYTIWIbHOI (opme // BecTHUK rpakpaH-
CKUX MHXeHepoB. 2026. Ne 2 (115). C. 27-36.
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Kniouesvie cn06a: ycToMYMBOCTD MOBPEXK/EHHOTO J7E-
MEHTa, BIMsHUE MOBPEXIEHUI, puandeckas HeMMHeNi-
HOCTb, KOPPO3MOHHOE TTOBPEXKIeHNe.

OOBeKTOM MCCIEeIOBAHNA BBICTYIIAT YCTOIYMBOCTD
CTEP)KHEBDBIX 37IEMEHTOB CTa/JbHBIX KOHCTPYKIMIL [lna
pelIeHNsA TTOCTAB/IEHHON 3aJauy MCIONb3yeTcsa obpar-
HBIl YMC/IeHHO-aHAIMTHYECKUII MeTol. B ero ocHose
TIEXXUT yIPyTas MOJieIb 37IEMEHTA, JOIONHEHHAs 3KBIBa-
JICHTHBIM JOrpy>KeHreM GUKTVBHBIMY CYIaMU, KOTOPbIe
VYUTBIBAIOT (PM3NYECKYI0 HEMMHEHOCTb MaTepyuaja —
JIOKa/IbHOE TOBPEeXJeHNe B Bl BbIpe3a — Kak 0600-
I[eHHOe TIOBpPEeXZIeHMe, K KOTOPOMY MOTYT HpPUBECTH
KOPpPO3MSA METa//a, BbI3bIBAIOMIAA ITOTEPI0 MECTHOM
YCTOIYMBOCTY, MeCTHbIe MOrMOM IUIACTUHOK, COCTaB-
JIAIOIMX CTEP)KHEBOI sneMeHT. Ha mpumepe pacyera
IBYTAaBPOBOI'O 97IEMEHTA KOJIOHHOT'O THUIIA YCTAHOBJIEHO,
YTO BIUAHVE IOBPEX/EHN A, HAPYLIAIONIET0 CUMMETPIY-
HOCTb CEYEHI, 3aBUCUT OT IUIOLIA/M OC/Iab/IeHNA 1 ero
PacIONOXKeHNsI OTHOCUTENTPHO BEKTOpa [IeHCTBYIOLINX
ycunuit. Tak, mpu ocmabmennn nonku Ha 1,9-13,0 % ot
ob1eli TIOMAAN CEYEHUS YCTONYMBOCTD CHIDKAETCA Ha
2,4-37,0 % coorBeTcTBeHHO. IIpN aTOM CHIDKEHME IIPO-
JICXO[JAT B HECKOJIbKO pa3 GoIblile 110 CPaBHEHMIO C II/IO-
mangpo ocnabnenus. PacmonoxkeHue ocmabneHus B Me-
Hee HarpY>KeHHOI 30He ITPAKTUYECKM He OKa3bIBaeT Cy-
I[eCTBEHHOTO BINAHNA.

Vn.: 5. bubmuorp.: 16 Ha3B.

Belyi G. L, Matveev E. A. Influence of damages on
bending-torsional stability of steel structure elements.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2026, no. 2 (115), pp. 27-36.

Keywords: stability of damaged element, damage effect,
physical nonlinearity, corrosion damage.

The object of research in this work is the stability of the
core elements of steel structures. The inverse numerical-
analytical method is used to solve this problem It is
based on an elastic model of the element, supplemented
by equivalent loading by fictitious forces that take into
account the physical nonlinearity of the material, local
damage in the form of a cutout, as generalized, to which
metal corrosion can be reduced, causing loss of local
stability, local destruction of the plates that make up the
core element. Using the example of calculating an I-beam
column-type element, it has been found that the effect of
damage that violates the symmetry of the section depends
on the area of weakening and its location relative to the
vector of acting forces. Thus, when the shelf is weakened
by 1.9-13.0 % of the total cross-sectional area, stability
decreases by 2.4-37.0 %, respectively. In this case, the
decrease is several times greater than the attenuation area.
The location of the attenuation in a less stressed area has
practically no significant effect.
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Mnvkos A. 3. Pa3paborka aBTOMAaTU3MPOBAHHOIO
aIrOPUTMAa BEPOATHOCTHOTO AHANMN3A HAJEKHOCTH
CTEPKHEBDIX CUCTeM // BeCTHUK IpaXkIaHCKIX MHXKEHe-
poB. 2026. Ne 2 (115). C. 37- 44.

Kniouesvte cnosa: BepoATHOCTHOE IPOEKTUPOBAHIUE,
meroy MonTe-Kapro, cmyJaitHble mapamMeTpsl, dpepma.

[IpencraBen anropuT™ BEPOATHOCTHOTO aHAIU-
3a HaJIeKHOCTM CTEpP)KHEBBIX CUCTeM Ha OCHOBE MeTOJa
Mounre-Kapno. Marematnyeckue MOAeNM IIpeleTbHbIX
COCTOAHMIT CPOPMUPOBAHDI TIO [eHCTBYIOLIMM HOPMaM U
BK/IIOYAIOT COBMECTHYIO OLIEHKY HAJeXKHOCTY CTEPXKHe
U Y3JIOB C y4eTOM CAy4aliHOCTY HArpy3okK, IIPOYHOCTU
CTa/M, CBAPHBIX IIBOB U T€OMETPUM CeYeHMIT. AITOPUTM
aBTOMaTM3upoBaH B cpene MATLAB u anpo6uposa Ha
CTa/IbHBIX (hepMax U3 MAPHBIX YIOIKOB U THYTOCBAPHBIX
npodmneri npn dncne peanusanmii 10°, 4ro mosBonmmIo
MOTYy4YUTh CONOCTABUMBbIE 110 MACCE U HAJIEKHOCTH Bapu-
aHTBI 03 M3MMIIHE KOHCEePBATUBHOCTY MOMEIN MOCTIe-
TOBATENbHON CHCTEMBI.

Ta6m.: 3. Vin.: 3. Bubmuorp.: 28 Ha3B.

Inkov A. E. Development of an automated algorithm
for probabilistic reliability analysis of rod systems.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2026, no. 2 (115), pp. 37-44.

Keywords: probabilistic design, Monte Carlo method,
random parameters, truss.

This article presents an algorithm for probabilistic
reliability analysis of rod systems based on the Monte
Carlo method. Mathematical models of limit states are
formulated in accordance with current design standards
and include a combined assessment of the reliability of
members and joints, taking into account the randomness
of loads, steel strength, weld strength, and cross-section
geometry. The algorithm is automated in MATLAB and
tested on steel trusses made of paired angles and cold-
formed welded sections using 10° realizations, which
made it possible to obtain alternatives comparable in
weight and reliability without the excessive conservatism
of the series system model.

YIK 539.4
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Cmupnos B. M., Hamupin E. 3. Ilmknmdeckoe pac-
TA)KEHHE YNIPYroil NOIOChI € SKCIEHTPUYIHOW Tpe-
myHOM // BeCTHMK TIpaKITaHCKUX MHXXeHepoB. 2026.
Ne 2 (115). C. 45-51.

Kniouesvie cnosa: muknndeckas TPEMHOCTONKOCTD,
SKCLEHTPUYHAA TPEIUHA, YIPyras pacTAHyTad I0J0Ca,
K09(pPUIVEHT MHTEHCUBHOCTU HAINpsDKEHMUII, IoHeped-
Has TpeliHA B IIOI0Ce.
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BecmHuk epaxoaHckux uHxeHepos. 2026. N° 2 (115)

VI3y4aeTcst HUKINYECKasA TPELMHOCTONKOCTD YIIPY-
TOJ TIONIOCHI C IONEPEYHONM SKCUEHTPUYHON TPeIVHON
mpu pactspkennu. s onpenenenua koadduimenta uH-
TEHCUBHOCTY HAIIPsDKCHUI UCIONb3yeTCA IIPOCTON, HO
BecbMa 3 GeKTMBHDIN MH)KEHEPHDI METO]I, SIBISTIOL{UII-
¢ 06001eHIIeM MeTOfa TIOCKMX cedeHnmil. [JaHa orjeH-
Ka VHTCHCHBHOCTY HANpsDKeHMI B KaXJOW BepLINHE
TpeIIUHbL. BrINOMTHEHO cpaBHEeHNMe ¢ U3BECTHBIM KIacCU-
YeCKMM Pe3y/IbTaToM, IIOJIyYCHHBIM B CTPOTOJ MaTeMa-
TUYECKOiT popMe. YcTaHOB/IEHA 3aBUCUMOCTb CKOPOCTH
pocTa TpeuMHbL 13 06enX BepILINH OT pasMepa fedekTa.
IToxasaHa B3aMOCBA3D YJC/Ia LMKIOB HAaTPY>KeHNUA, He-
00XOMMBIX [/L IPUPOCTA TPELUMHBI B 3a/JaHHDIX ITpeie-
71X, OT BEIMYMHBI SKCIIEHTPUCUTETA.

Vn.: 5. Bubnmmorp.: 15 Ha3Bs.

Smirnov V. L, Namchyl E. E. Cyclic tension of
an elastic strip with an eccentric crack. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2026, no. 2 (115), pp. 45-51.

Keywords: cyclic crack resistance, eccentric crack,
elastic stretched strip, stress intensity factor, transverse
crack in the strip.

The paper studies the cyclic crack resistance of an
elastic strip with a transverse eccentric crack under tension.
A simple yet highly effective engineering method, which
is a generalization of the plane section method, is used to
determine the stress intensity factor. The stress intensity
at every crack tip is estimated and compared with a well-
known classical result obtained in rigorous mathematical
form. The dependence of the crack growth rate from both
tips on the defect size is established. The relationship
between the number of loading cycles required for crack
growth within specified limits and the magnitude of the
eccentricity is demonstrated.

YK 624.04
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Hlynveun A. A. Binsanne nepeMeHHOM TeMIepaTyphl
Ha HAIP:DKCHHO-TedOopMUPOBAHHOE COCTOAHME Kap-
Kaca B pacyeTax Ha Iporpeccupyiomuee obpyuenue //
BecTHUK rpaxmaHCKmxX ui>KeHepoB. 2026. Ne 2 (115).
C. 52-59.

Kniouesvie cnosa: remmnepaTypHOe BO3JENICTBIE, ITPO-
rpeccupyioiee oOpylieHue, HaPSHKEHHO-AePOPMUpPO-
BaHHOE COCTOsAHME, KAPKACHbIE 3[JaHMA.

Ha mpumepe mpoCTpaHCTBEHHONM CTEPXKHEBOM CUC-
Tembl, paccuntanHoi B I[IK «JIMMPA», mposenen cpas-
HUTC/IbHDI AHAINM3 HAIPAKEHHO-eGOPMUPOBAHHOTO
COCTOSAHMUA JJIA CTALIOHAPHBIX M IUKIMYECKUX TeMIIe-
paTypHbBIX BO3IEVICTBUI. YCTaHOBJIEHO, YTO MTEPEMEHHbIN
TeMITepaTyPHbINI PEXNMM NPUBOIUT K 3HAYUTETBHOMY
Iepepacpefie/icHUI0 BHYTPEHHNX yCuwIuii 1 fedopma-
umit. B Hambonee HeOIarOMpMATHBIX CIy4asx HaOMIo-

HaeTcsi yBenuMYeHue MporuboB 1 MPOJOIbHBIX YCUIHIL
B KOJIOHHAX 0OJIee 4eM B /[Ba Pasa MO CPABHEHUIO CO CTa-
LMOHAPHBIM peXrMoM. ITokazaHa HeOOXOANMOCTD yueTa
HECTAIIIOHAPHOCTH TEMIIEPATYPHOTO BO3MIEICTBIS IS
IOCTOBEPHOIT OLCHKM YCTOIYMBOCTU KapKacoB K IIPO-
rpeccupymolieMy 00pyIeHMmIO.

Ta6m.: 3. Vin.: 2. bubmuorp.: 13 Hass.

Shulgin A. A. Influence of variable temperature on
the stress-strain state of the frame in calculations for
progressive collapse. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 2 (115), pp. 52-59.

Keywords: temperature effects, progressive collapse,
stress-strain state, frame buildings.

Using the example of a spatial rod system calculated in
the LIRA-CAD PC, a comparative analysis of the stress-
strain state for stationary and cyclic temperature effects
is carried out. It has been established that the variable
temperature regime leads to a significant redistribution of
internal forces and deformations. In the most unfavorable
cases, there is an increase in deflections and longitudinal
forces in the columns by more than two times compared
with stationary mode. It is shown that it is necessary to
take into account the unsteadiness of the temperature
effect in order to reliably assess the stability of the frames
to progressive collapse.

YIIK 624.1
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HApyscurnun M. C. BiusaHme cTaTu4ecKoro BEaBIuBa-
HUA CBaif HA HANPsDKEHHO-AepOPMUPOBAHHOE COCTO-
SIHME€ TPYHTOBOTO OCHOBAHNA CYIIeCTBYIONINX 3/aHMIIL:
pe3yIbTaThl HATYPHOIO KPYIHOMACIITAOHOIO SKCIIe-
pumenTa // BecTHUK TpakKTaHCKMX MH>KeHepoB. 2026.
Ne 2 (115). C. 60-70.

Kniouesvle cnosa: ceam BAABNMBAHUA, METOJ, CTa-
TUYECKOTO BJIABIMBAHMA, TEXHONOTMYECKOE BNMSIHMUE,
HATYPHBIN 3KCIIEPMMEHT, T€OTeXHIYECKIII MOHUTOPYHT,
U36BITOYHOE TIOPOBOE JIaBJIeHNE, TOBEM TPYHTA.

[TpepcraBreHbl pe3ylIbTaTbl HATYPHBIX HaOMOze-
HUII 3a MacCOBBIM IIOTPY)KEHMEM BJABIMBAEMBIX CBali
B BOJIOHACBIIICHHBIE ITIMHNUCTbIE TPYHTHI. Lenpio pabo-
Tbl ABMIANACH OLEHKA M3MEHEHMII HaNpsHKeHHO-Tedop-
MIUPOBAaHHOTO COCTOSHUA TPYHTOBOTO MAacCHBa, OIpe-
mensromyx ero gedopmanyu. IS 3TOro Ha OIBITHON
TITOLA/Ke GBI BBITTOMTHEH KOMTIIEKCHBIN KOHTPONb pas-
JIMYHBIX MApaMETPOB. YCTAaHOBJIEHO, YTO MOLbEM IPYH-
Ta U (QYHAAMEHTOB CYIIECTBYIOIIETO 3[aHNs COIPOBO-
KJIAJICA M3MeHEeHNeM U30bITOYHOrO OPOBOTO HAB/ICHUA:
€ro 3HaYeHVs POC/IN C IIyOMHOI 1 CHIDKAIUCD TI0 Mepe
yHaleHNA OT 30HbI paboT. MakcumabHble gedopManmu
COOpPY’KEHUA OKA3a/IUCh COMIOCTABUMBI C TIepeMELeHM -
M1t 6/TVDKAIINX TOBEPXHOCTHBIX IPYHTOBBIX Mapok. [Tpu
3TOM HajM4ye OTPaXKJafoIX KOHCTPYKIMII KOT/IOBaHa
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He TIPEIOTBPATU/IO TTOIBEM IPYHTa M M3MEHEHNUE TTOPO-
BOTO JIaB/IeHNA. YCTaHOBJ/IEHO, YTO BOIPEKY PacIIpoCTpa-
HEHHOMY MHEHUIO O LIAfIALIEM XapaKTepe IOrpy>KeHUsA
3aBOJICKMX CBall METOLOM CTAQTMYECKOTO BJaB/IMBaHIA,
IIPUMEHEHNE TaHHON TEXHOOTUM HY>KHAeTCs B IIpefiBa-
PUTETBHOM IeOTEXHNYECKOM 000CHOBAHUIL

Tab6m.: 1. Vin.: 6. bubmuorp.: 24 Hass.

Druzhinin M. S. Impact of jacked pile installation
on the stress-strain state of foundation soils beneath
existing buildings: results of a full-scale field test.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2026, no. 2 (115), pp. 60-70.

Keywords: jacked piles, static pile driving method,
technological impact, field experiment, geotechnical
monitoring, excess pore pressure, ground heave.

This paper presents the results of field observations
of the mass installation of jacked piles in water-saturated
clayey soil. The purpose of the work was to assess the
changes in the stress-strain state of the soil massif which
determineits deformations. To achieve this, comprehensive
monitoring of various parameters was carried out at the
test site. There has been found that the heave of the soil and
the foundations of the existing building is accompanied by
changes in excess pore pressure: its values increase with
depth and decrease with distance from the work area.The
maximum deformations of the structure are comparable
to the displacement of the nearest surface soil markers.
At the same time, the presence of excavation enclosure
structures did not prevent soil heave and changes in
pore pressure. It has been established that, contrary to
the common belief regarding the gentle nature of driving
prefabricated piles by static jacking, the application of this
technology requires prior geotechnical substantiation.

YIK 624.159.4
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Ceménos M. B. BzammopeiicTBue MHBEKIIMOHHBIX
cBall ¢ DIMHUCTBIM TPYHTOM ocHoBaHuA // BecTHmx
IpaKIAAHCKUX UH>XeHepoB. 2026. Ne 2 (115). C. 71-80.

Kniouesvie cno6a: GpyHZaMEHT MEIKOTO 3a/l0>KCHUA,
ycuneHue (GyHZAMEHTOB, MHDBEKIMOHHASA CBas, PEKOH-
CTPYKIMSA, TIMHUCTDIE TPYHTDI, YMCTIEHHOE MOJIETMPOBa-
HIe.

PaccmaTtpuBaeTca B3aMMOZENCTBME MHDBEKIVIOHHBIX
CBail C TJIIMHMUCTBIM TPYHTOM OCHOBaHMA. Ilogroros-
7eHbl Mofiem (CHCTeMbl) CBaif, yCTpaMBaeMbIX ITyTeM
VMHDBEKINI METKO3EePHIICTOrO GEeTOHA, a TaKXKe MOJENn
(cucrembl) PpyHIAMEHTOB, YCUIMBACMBIX HDBEKIVIOHHDI-
MU CBasAMM, paboTa KOTOPbIX MOZEMMPOBAIach TPy Ha-
rpyxenun. IlpeficTaBnena MeTofuKa YMCTEHHOTO MOJie-
MpOBaHus PabOThl OAMHOYHOI MHBEKIMOHHON CBan 1
OTJIC/IbHO CTOALLETO PyHTAMEHTa, yCUIMBACMOTO TAaKUMM
casmy, B [IK Midas GTS. O6ocHOBaHIE METORVKI pac-

YyeTa MpeNCTaBIeHHbIX CHCTEM BBITIOTTHEHO ITyTeM COIIO-
CTaB/IeHNA IpadpUKOB 3aBUCUMOCTU OCAafiOK OT IIPYKJIa-
IbIBaeMbIX BEPTUKA/IBLHBIX HATPY30K, KOTOPbIE TIO/Ty4eHbI
TI0 pe3y/IbTaTaM YJC/IEHHOTO MOJe/TPOBAHNA U UCTIbITA-
HUYi (Harpy>kXeHu:) HaTyPHBIX OIMHOYHBIX CBail CTaTITde-
CKOI1 BJIaB/IMBAIOLEN HarPY3KOIL.

Vin.: 5. Bubmmorp.: 20 Ha3B.

Semyonov I. V. Interaction of injection piles with clay
base soil. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2026, no. 2 (115), pp. 71-80.

Keywords:  shallow  foundation,  foundation
reinforcement, injection pile, reconstruction, clay soils,
numerical modeling.

This paper examines the interaction of injection piles
with clay base soils. Models (systems) of piles installed
by injecting fine-grained concrete, as well as models
(systems) of bases reinforced with injection piles, are
developed, and their performance under loading is
simulated. A methodology for numerically modeling the
performance of a single injection pile and a freestanding
foundation reinforced with such piles is presented
using the Midas GTS software package. The calculation
methodology for these systems is substantiated by
comparing graphs of settlement versus applied vertical
loads, which are obtained from numerical modeling and
testing (loading) of full-scale single piles under static
compressive loading.

YK 666.97:624.012.45:536.24:519.6
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Huswezopooosa A. JI., Aeeesa A. [I., Monooun B. B.,
Yepnosa C. I, benxun A. A. Mexanusm ¢popMupoBaHLsa
TeMIIEPATY PHO-BIA)KHOCTHOTO IPAiMICHTa B 6ETOHHOII
cMecH npu GpOpPCUPOBAHHOM IMCKTPOXHOM Harpese //
BecTHUK TrpaXmaHCKMX WMIDKeHepoB. 2026. Ne 2 (115).
C. 81-89.

Kniouesvle cnosa: TermomaccorepeHoc, KapOoHMsa-
151 6eToHa, (POPCUPOBAHHDII MEKTPOPA3OrPEB.

PaccmoTtpen MexaHnsM (GOpPMMPOBAHM TeMIlEpa-
TYypPHO-BIaKHOCTHOTO TpPaJMeHTa B KOHTAKTHON 30HE
«KapOOHM3UPOBAHHOE OETOHHOE OCHOBAHIE—PEMOHT-
HBII C710VI» TIpU (POPCUPOBAHHOM 9/IEKTPOPA3OrpeBe pe-
MOHTHON cMecH. DKCIIepUMeHTa/IbHAsA YacTh BKIIIOYAsIa
M3rOTOB/IEHNE 0OPasIoB meckobeToHa Kaacca B35, ycko-
PEHHYIO KapOOHM3aLUIO0 VM IIOCTIEHYIOMNII /IeKTPOKOH-
TaKTHDBIN HarpeB C PerucTpalyeil TeMIepaTypbl U 3JIeK-
TPUUYECKOTO CONPOTUBIEHNS BO BpeMeHM. [TokaszaHo, 4To
(dbopcrpoBaHHbI HAarpeB IPUBOINUT K (OPMUPOBAHUIO
HEeCTAI[IOHAPHOTO TeMIIePaTyPHOTO IO/, Iepepacipe-
Ie/IeHUIO BJIATU U M3MEHEHMIO IeKTPOPU3NIeCKUX Xa-
paKkTepucTUK Marepuana. POCT TeMneparypbl BbI3bIBaeT
yBeNnMUYeHre MapIUagbHOTO AABIECHNUSA BOMAHOTO IIapa,
4TO POpMUPYET ABIDKYIIYIO CHIy HAIPaBJICHHOTO BIa-
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rolepeHoca B KalllULIPHO-IIOPUCTON CTPYKTYpe OeToHa.
PaspaboTaHa MaTeMaTHYecKas MOJie/b HeCTAI[IOHAPHO-
IO TeTJIOMACCOTIepeHoca C y4eTOM KOY/eBa TeTJIOBbI-
neneuvisi u auddysmonHoro mepeHoca siaaru. CpaBHe-
HJ€ PacYeTHbIX M SKCIECPUMEHTA/IbHDIX JJAHHDIX IOKa-
33710 YHOBJIETBOPUTEIBHOE COBIIAfIeHNME pe3yIbTaToB:
ko9 unyent merepmuuanyu cocrasnasger 0,90-0,98,
OTHOCHUTE/IbHAsA TIOTPEIIHOCTD He IpeBbimaeT 6 %. Ilo-
Ka3aHO, 4TO (OPCUPOBAHHDINA 37IEKTPOPA3OIPEB MOXKET
paccMaTpMBaThCA KakK (aKTOp MHTeHCUM(UKALMKM Mac-
corepenoca 1 GOpMUpPOBaHst ONATONPUATHDBIX YCTOBUIA
CLIeIIEHNs PEMOHTHOIO COCTaBa ¢ KAPOOHMSMPOBAHHBIM
OCHOBAHUEM.
Tab6mn.: 1. Vin.: 6. bubmuorp.: 14 Hass.

Nizhegorodova A. 1., Ageeva Ya. D., Molodin V. V.,
Chernova S. G., Belkin A. A. Mechanism of temperature-
moisture gradient formation in concrete mixture
under forced electrode heating. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2026, no. 2 (115),
pp- 81-89.

Keywords:  heat and mass
carbonation, forced electrode heating.

The paper examines the mechanism of temperature—
moisture gradient formation in the contact zone between
a carbonated concrete substrate and a repair layer under
forced electrode heating. The experimental program
included the preparation of sand concrete specimens
of strength class B35, accelerated carbonation, and
subsequent electro-contact heating with continuous
monitoring of temperature and electrical resistance over
time. The results demonstrate that forced heating leads
to the formation of a non-stationary temperature field
accompanied by moisture redistribution and changesin the
electro-physical properties of the material. Temperature
increase results in a rise in the partial pressure of water
vapor, which generates the driving force for directed
moisture transport within the capillary-porous structure.
There has been developed a mathematical model of non-
stationary heat and mass transfer accounting for Joule heat
generation and diffusive moisture transport. Comparison
of the numerical and experimental results shows
satisfactory agreement: the coefficient of determination
ranges from 0.90 to 0.98, while the relative error does
not exceed 6 %. It is demonstrated that forced electric
heating can be considered as a factor of mass transfer
intensification and formation of favorable conditions of
repair compound adhesion to carbonized base.

transfer, concrete
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Hapuxos A. A. IIpocTpaHCcTBeHHbIE 3aKOHOMEPHO-
CTY U3MEHEHN:A NOTOCHON INIOTHOCTY YIMYHO-JOPOXK-
Hoit ceTu ropofoB Poccum 1 Bocrounoii Espomsl //

BecTHMK rpaxilaHCKmx wumxKeHepoB. 2026. Ne2 (115).
C. 90-100.

Kntouesvie cnosa: ymuaHo-HOpOKHAs CeTb, ITOJIOCHAA
IUVIOTHOCTb CETH, METOJ, KOHI[EHTPUYECKMX OKPYKHO-
CTen.

[TpencraBieHbl pesyIbTaTbl MCCAEHOBAHMUA YINY-
HO-JJOPOXKHOIL ceTu ropomoB Poccum ¢ Toukm 3penns
UX IJIOTHOCTU. UTOOBI MOHATH MPOLECC M3MEHEHN II0-
JIOCHO¥ IJIOTHOCTH CeTH, TOPOJa HEMVIIUCH C TIOMOLIBIO
KOHLIEHTPUYIECKUX OKPY>KHOCTEI € IIaroM B 1 KMIOMETP.
L1 KaXKIoy KMJIOMETPOBOU 30HBI OIpeNessIach IIo-
ajib OCBOECHHOI TepPUTOPUH, MPOTAKEHHOCTH CETU C
y4eToM KO/IM4YecTBa HOMOC OBVDKeHuA. VccnemoBaHus
IIOKa3aJIl, YTO 10 Mepe JBIDKEHUA OT IeHTpa K mepude-
pVM IIOJIOCHAsA IUVIOTHOCTb CETH CHYDKAETCA B COOTBET-
CTBUIU C SKCIOHEHIMATIBLHON MOJEIbI0, YTO MO3BOJAET
clieaTh BBIBOJ, 00 aHATOTMYHOM CHYDKEHUY IIPOITYCKHOM
CIIOCOOHOCTH YIMYHO-TOPOXKHOI CeTI TOPOJa.

Vin.: 6. Bubmmorp.: 20 Ha3B.

Tsarikov A. A. Spatial patterns of changes in the strip
density of the road network in Russian and Eastern
European cities. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 2 (115), pp. 90-100.

Keywords: street and road network, network lane
density, concentric circle method.

The article presents the results of a study of the street
and road network in Russian cities in terms of their density.
To understand the process of changing the lane density
of the network, the cities were divided using concentric
circles with a step of 1 kilometer. For each kilometer
zone, the area of the developed territory and the length
of the network were determined, taking into account the
number of lanes. The study showed that as the farther one
moves from the center to the periphery, the lane density
of the network decreases according to an exponential
model, which suggests a similar decrease in the capacity
of the city’s street and road network.

YIK 332.8
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Yemunos O. B. OpraHusanmusa MOHUTOPMHIA COIIN-
QIbHO-9KOHOMUYECKOIO PAa3BUTHA PETMIOHOB B BOIIPO-
cax ynpaBaeHNUsA KOMMYHATbHBIM XO3SIICTBOM MajbIX
roponos // BecTHUK TpakJaHCKUX WHKeHepoB. 2026.
Ne 2 (115). C. 101-112.

Kniouesvte c106a: MOHUTOPUHT COLIMATbHO-9KOHOMU-
YEeCKOTO PasBUTHMA PErVOHOB, KOMIUIEKCHbIE TIOKa3aTe/n
OLICHKM, KOMMYHA/IbHOE XO3SIICTBO, pecypcocHabkaio-
LIyie OpraHU3aly, CTATUCTHKA.

PaccMOTpeHDbI aKTya/IbHOCTb M HEOOXOLMMOCTDH Ha-
YUHBIX M3bICKAHMII, HAIIPABJIEHHDIX HA Pa3pabOTKy KOM-
TJIEKCHOTO TIOKa3aTesd OLeHKU 3 QeKTMBHOCTY yIpaB-
JIeHVA KOMMYHJIbHBIM XO3AVICTBOM, KOTOPBII TI03BOIUT
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Pechepamei

00ObeIMHNTD Pa3pO3HEHHbIE TIOKA3aTeMN U3 Pa3TMIHBIX
BEIOMCTBEHHBIX M CTATUCTUYECKUX OTYETOB M MOHM-
TOPUHIOB, OOECIIEYUT OCHOBY /ISl PEKOMEHJALVIl IO
KOPPEKTUPOBKE YyIpaB/leH4YecKux perieHnit. IIposenen
aHa/M3 BeSOMCTBEHHDIX MPUKA30B, CTATMYECKMX (HPOpM
OTYETHOCTH, PE3Y/IbTaTOB HAY4YHBIX MCCIEHOBAHUI IIO
BOIIPOCAM MOHUTOPVHIA COCTOSAHUA KOMMYHA/IbHOIO XO-
3aiicTBa. CpopMUpOBaH KOMIUIEKCHBIV OKa3aTe/lb OL[eH-
K11 9 HeKTUBHOCTH YIIPABICHNA KOMMYHAIbHDIM XO35111-
CTBOM, OasMpyommiics Ha YeThIpex MapaMeTpax, Xapak-
TEPUSYIOLIMX TEXHUYECKNE, COLMabHbIE, LU(POBbIE U
SKOHOMMYECKMEe acneKThl. IlpakTmdyeckasd 3HaYMMOCTb
PaspaboOTaHHOTO TIOKA3aTeNsd COCTOUT B €TO MCIOMb30-
BaHUJ OpPraHaMU BJIACTU 1A OOBEKTMBHON AMarHOCTH-
KU COCTOSIHUA KOMMYHQ/IPHOTO XO3AMCTBA, B TOM YHC/Ie
B MaJIbIX FOPOZaX, a TaKKe BbIABICHNA MPOOIEMHBIX 30H
" BBIPAaOOTKM aJIPECHDIX yITPaB/ICHYECKUX PelLIeHNI.
Tabn.: 3. Bubnmorp.: 16 HasB.

Ustinov O. V. Organization of monitoring of socio-
economic development of regions in the management
of municipal utilities in small towns. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2026, no. 2 (115), pp. 101-112.

Keywords: monitoring of socio-economic development
of regions, comprehensive assessment indicators, utilities,
resource-supplying organizations, statistics.

The article considers the relevance and need for
scientific research aimed at developing a comprehensive
indicator for assessing the effectiveness of public utilities
management, which would make it possible to combine
disparate indicators from various departmental and
statistical reports and monitoring, to provide a basis for
recommendations on adjusting management decisions.
There has been carried out an analysis of departmental
orders, static reporting forms, results of scientific
research on monitoring the state of public utilities.
A comprehensive indicator for assessing the effectiveness
of public utilities management has been formed,
aggregating disparate indicators from various reports and
based on four parameters characterizing technical, social,
digital and economic aspects. The practical significance
of the developed indicator lies in the possibility of its use
by the authorities for objective diagnostics of the state of
public utilities, including in small towns, as well as the
identification of problem areas and the development of
targeted management decisions.
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Aopenxun H. A. DKOHOMUKO-MaTeMaTHIecKas MO-
menb pacuera sddexrusHocTn peanusanyu VICII

IpM COKPAIUEHUM CPOKOB CTPOUTENbCTBA B Pe3ylb-
TaTe BHEJPEHUS KOMIUIEKCHOTO CTPOMTETbHOTO KOH-
TponA // BecTHUMK TpaXmaHCKMX WHXKeHepoB. 2026.
Ne 2 (115). C. 113-120.

Kniouesvte cnosa: apdexrusnocts peannsaryu VICII,
9KOHOMMKO-MaTeMaTu4eckass MOJEeIb, CTPOUTETbHbIN
KOHTPOJIb, MHBECTUIVIOHHO-CTPOUTE/IbHBIN IIPOEKT.

PaccMOTpeHB! TO3MIIMYM OTEYECTBEHHBIX YYEHDBIX
B obmacty ornpepeneHys 9 GeKTUBHOCTY MHBECTUIVIOH-
HO-cTpouTtenbHbx npoekta (VICII). Paspab6oTana skoHO-
MUMKO-MaTeMaTn4ecKasi MOJie/lb OlleHKM 3G PeKTMBHOCTI
VICII ipy coKpallleHUM CPOKOB CTPONTENIbCTBA B PE3YIb-
Tare BHEJPEHUA KOMIUIEKCHOIO CTPOUTEIbHOTO KOHTPO-
151 (KCK). B ocHOBY pa3paboTKy /Ieru paHee OIiCaAHHbIE
B HayKe MeTO/IbI pacyeTa SKOHOMIYECKON 3 PeKTUBHO-
cTu nmpoekToB. Iloce Mx aHamu3a peKOMEHIOBAHO Y4-
TBHIBATh IIOKA3aTe/NN CPeIHEroNoBOl IPHObIIM U PEHTa-
6eTbHOCTM COOCTBEHHOTO KammTana. PaspabGoTaHHDIE
KPUTepUM IO3BOJIAT KAaK IPMHUMATh PELIeHNS O BHe-
npern KCK, Tak u ompenenATb pasMep ONTHMaTbHBIX
BJIOKEHUI, 4TO OyJieT ClIocoOCTBOBATD OIIPefie/IeHIIO Ha-
Hpap/IeHNsA OYAYIINX HAYYHBIX UCCTeTOBAHMIL.

V. 1. Bubmmorp.: 19 Ha3s.

Yadrenkin N. A. Economic and mathematical model
for calculating the effectiveness of ICP implementation
while reducing construction time as a result of
introducing integrated construction control. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 2 (115), pp. 113-120.

Keywords: effectiveness of implementing an ICP,
economic and mathematical model, construction
supervision, investment and construction project.

The positions of domestic scientists in the field
of determining the effectiveness of investment and
construction project (ICP) are considered. There
has been developed an economic and mathematical
toolkit for assessing the effectiveness of an investment
and construction project (ICP) while reducing the
construction time as a result of the implementing
comprehensive construction control (CCC).The presented
development is based on previously described methods
for calculating the economic efficiency of projects. After
the analysis implementation, it is proposed to focus on the
indicators of average annual profit and return on equity.
The developed criteria will allow both making decisions
on the implementation of CCC and determining the size
of optimal investments, which will help determine the
direction of future scientific research.



