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K 100-JIETUKO CO [HA POXOEHUA AKAOEMUKA PAACH

BUTAJINS MUXAUJTIOBUYA BOHOAPEHKO

Buranmit MuxaitsioBuuy bonaapenko poawics
22 uwoHsa 1925 roaa B r. XapbKkoB, B ceMbe BHIHOIO
nesareass CoBerckoil Ykpaunbl, npejaceaarenass Cosera
Hapoanbix Komuccapos YCCP bonnapenko Muxaunia
Niabuua.

B 1940 rony B.M. BbonaapeHko mnOCTynmj B
XapbKOBCKM APXUTEKTYPHO-CTPOUTEIbLHbIN
TeXHUKYM. B 1enb 16-netus Buranus MuxaiiiioBuua -
22 uionsa 1941 roga, Hayaaachk Beaukas OTeuecTBeHHas!
BoitHa. B 1942 roay, xkorma B.M. bBonagapenko
HCHOJHMIOCHL 17 Jier, oH moméa ao00poBOJIbLIIEM B
Kpacnyo apmuro. Ero TpyaHblii ¥ reponyecKuii nyTh Ha
nepeaoBoi ()poHTA HAYMHAJICH B KayecTBe PSA0BOr0
camepa W 3aBepuuwica y4yactuem B bepiuHckoit u
IIpamxckoit omepanmsix. 3a BpemMsi BOHHBI  ObLI
YeThIpe:KIbl PpaHeH W OblLI HarpaxiéH 00eBbIMHU
opaeHamu u Megaiasimu. B 1945 rongy B.M. bonaapenko
BepHyJic B I. XapbKOB, NPOJOJIKWI CBOKW Y4é0y B
CTPOMTEJIbHOM TeXHHMKYME M CTAaJl AKTHBHO padoTaThb B | \ ”'u s
0TpPacjM - MOCJAEBOCHHOM BOCCTAHOBJICHHH Pa3pylIeHHBIX OﬁbeRTOB. ITocsie oxoHuaHMA
TeXHUKyMa B 1946 roay mapaiieJbHO ¢ padoToii MacTepoM Ha 3aBoje «3amOpPOKCTAIB)
nocTynuy1 B XapbKOBCKHMI HMHKeHepHO-cTpouTeabHbI HHCTUTYT (XMCH), koTopwblii ¢
orimuyneM OKOHYMJI B 1952 roay. Ilocjie OKOHYAHHSI MHCTUTYTA MO pacHpeneeHUI0 ObLI
HanpasJieH B I. Kpacnonon. Padoras 31ecs, B.M. Bonaapenko npoues npogeccnoHaabHbIi
NYTh OT PSAA0BOrO 10 INIABHOI0 HMH:KeHepa Tpecta «KpacHomoHmaxrcrpoii». 3arem, mocJe
nepee3ia B PpOAHOH ropoa XapbKoB, padoTaj IJIaBHBIM HWHKEHEPOM CTPOMTEJLHOIO
KoMOuHaTa MuHropceabcTpos.

IMocaeacTBUA TSKeJBIX PAHEHUH CKa3bIBAJINCh HA COCTOSSHMHM 310poBbsi Burtanus
MuxailjioBH4a M He MO3BOJMJIM €MY MNPOAOJIKATH NPAKTHYECKYI NPOodecCHOHAIbHYIO
AesATeJbHOCTD. [103TOMY MM ObLJI0 NPUHATO pellieHUe 0 NepexoJe Ha padoTy npenogaBarteiemM
B XapbKOBCKHH HHKEHEPHO-CTPOUTEILHBIN HHCTUTYT, YTO B JaJIbHEHIIEM U ONIPeIeINI0 BCIO
ero cyab0y M BCIO ero [IesiTeJIbHOCTb Kak Oyayliero KpPymHOro y4yeHoro. OrpoMHblii
JKM3HEHHBIH M NPAKTHYECKHH ONbBIT, JKeJaHHE YBJCYEHHO 3aHMMATHLCH HAY4YHO-
HCCJIeI0BATEIbCKOM 1esiTeIbHOCTHIO NMPUBEIH €ro cHavyaja K 3amurte Kanauaarckoi (1961
roj), a 4yepes BOCeMb JieT M AOKTOpcKoii (1969 rox) nuccepranuu. B mHCTHTYTE OH MpOLIE] MYy Th
aoueHTa, npodgeccopa, 3apeaymwinero kageapoii, npopekropa no HayuHoi padore XUCH.

B 1972 roay no naznavenuio IIpaBurenscrea CCCP B.M. bongapenko nepexoaur Ha
padory aupexkTopomM Bcecoro3HOro orpaciieBoro mpoeKTHO - HAYYHOr0 HCCJIeJ0BaTel1bCKOI0
uHcTutyTa (I'maponnucennxo3) B r. Mockse. Iloa pykoBoacrtBom Butanusa MuxaiijioBuua
HHCTUTYT CTaJ BeAyUIUM TMPOEKTHO-UCCIEA0BATEJILCKHM HHCTHUTYTOM B  00JacTH
HCCJIEI0BAHMH W IMPOCKTHPOBAHMA 3JAaHMH W COOPYKEHUH CeJIbCKOXO03AHCTBEHHOMI
uHppacTpykTypsl. C 1976 nmo 2013 rox npenoaasaj Bo Bcecow3HOM 3204HOM HMHKEHEPHO-
crpoutenbHoM wuHcerutyTe (B3MCH), mnpeodpazoBanHoM B MOCKOBCKHII HMHCTHTYT
KOMMYHAJIBHOr0 Xxo3siiictBa u crpoureabcrBa (MI'AKXuC), rae 3aHuman J0JKHOCTH
3aBeaywomero kadgenpoi, npopexkropa no y4yeonoi padore. B 1992 rony B.M. Bonagapenko
OJHUM M3 MEepPBbIX ObLT HM30paH [JeHCTBUTEIbHBIM YJICHOM-aKAJeMHMKOM BOCCO31aHHOM
Poccuiickoii akaieMun apxXuTeKTypsl U crpouTebHbIX HayK (PAACH). 3atem ¢ 1994-ro no
1999-ii rox Obln1 Buue-npe3ngeHToOM PAACH u npeacenaresieM Y4eHOro coBera OT/eJIeHUS
CTPOUTENbHBIX HAYK.
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CTpouTeNbCTBO U PEKOHCTPYKIUSI

MHororpanna 0Obl1a Hay4YHO-TBOPYECKAs M HAYyYHO-IIEJArOrM4YecKas JAesiTeIbHOCTH
B.M. bonnapenko. OTMe4asi OCHOBHbIE HANIPABJICHHS €r0 HAYYHBIX HMCCJEJI0BAaHUH, MOKHO
HA3BaTh CO3/laHHE IMCCHIIATHBHONH TEOPHH CHJIOBOIO CONIPOTHUBJICHUS KeJe300eTOHHBIX
KOHCTPYKIHIi, 0000111eHHYI0 3aTeM B TEOPHUI0 KOHCTPYKTHBHON 0e30MAaCHOCTH COOPYKeHHI.
HUm chopmyMpoBaHbl M PpeELICHBbI P HOBBIX AKTYaJbHBIX 3aJa4 TEOPHH IOJI3Y4eCTH
MATepHaJioB, a TakK)Ke 3aJa4 YNPaBJIeHUS] HANPSKEHHBIM COCTOSIHMEM KOHCTPYKUMIA.
Axkanemuk PAACH B.M. boHgapeHko siBJISieTCS OCHOBaTeJeM M PYKOBOAUTEJNEeM HAY4YHOM
KoJibl «Teopust CHII0BOro CONPOTHBJICHNUS, KOHCTPYKTHBHAasl 0€30IaCHOCTh U ONITHUMHU3 ALl
TEXHOJIOTHYECKOI0 JIHEPronorpedieHus1 3AaHUA M coopy:keHumin». UM omyOaukoBano 12
MOHOrpaguii u y4eOHMKOB, M3BECTHBIX HIMPOKOW HAay4HO#l oO0umiecTBeHHOCTH, Oosee 400
HAY4YHBIX CTaTelli MO TeOpHMH Kejle300eTOHA MW MpodJeMe 0€30MACHOCTH COOPYKEHHId,
MOJATOTOBJICHO (oJiee IBAALATH JOKTOPOB M KAHAH/IATOB TEXHUYECKHUX HAYK.

B.M. bonnapeHko OblJI PyKOBOJAUTEEM C COBETCKOI M MO3IHee POCCHMCKOI CTOPOHBbI
1eJIOr0 psiia COBMECTHBIX 00pa3oBaTeIbHBIX U Hay4HbIX nporpamMm c¢ Uranueii, llIBeunei,
crpanamMu Boctounoii EBponbl. OH npuHMMAaJI aKTUBHOE Y4acTHe B HAYYHOM CONPOBOKACHUH
NPH NMPOEKTHPOBAHUM U CTPOUTEJIbCTBE MHOTMX Ba:KHBIX 00beKTOB CCCP m Poccun, B ux
yucjae xpama Xpucra Cnacurelsi, KOMILUIEKCAa MOA3EMHBIX COOpy:keHHi Ha MaHekHO
IUIOIIAIM, OKPBITHSA BobIoi ciopTUBHON apeHbl cTaguoHa B Jly:kHukax, JlegoproBckoro
TOHHeJISl, 3-T0 TOPOJACKOr0 TPAHCIIOPTHOI0 KOJIbLA MOCKBBI M IPYTHX.

B cBoeit HayuHoil AesaTenbHOCcTH Butanuii MuxaiisioBuu bonnapenko onmpaJjicsi Ha
HAy4YHble JOCTHKEHHS] TNpedbIIYIUMX IOKOJEeHHH, TBOPYeCKH HX aHaau3uposaia. OnH
TpeOoBaTeIbHO M BHHMATEJBHO OTHOCHJICA K (OPMHPYIOIIMMCH MOJIOABIM Y4YeHbIM -
HACTOMYMBO PEKOMEH/I0BaJ IIy0O0KO M3y4aTh NpeJlIeCTBEHHHKOB B HMccieayeMoil 00JiacTu
3HAHUI, HETATHBHO BOCIPHHMMAJI TOBEPXHOCTHOE OTHOLICHHE OTACAbHBIX MOJIOABIX Y4€HBIX
K HAy4YHbIM HCCJIEeJOBAaHHUSIM M MHOI/A /[a)ke TOBOPWJ «Bbl HHYero He YHUTaeTe».
IIpuBercTBOBag riIyOMHY nNpO(ecCHOHAIBHBIX 3HAHMH, TOYHOCTH H AaKKYPaTHOCTb B
CY’KIeHMAX, HUKOI'1A He ONAa3/bIBaJl 1 HeTraTUBHO OTHOCHJICH K ONO3JAHUAM JIPYTHUX.

Bosee TpuanaTH JierT JOKTOP TeXHHYECKHX HayK, npogeccop B.M. bonnapenko 0bLi
wieHoM JkcnepTHOro copera BAK Poccuum mo crpourtebcTBy, Ijie TpedGoBaTeIbHO, HO
A00poxkenaTeIbHO PaccMATPUBAT ATTECTAMOHHbIC Je1a M JANCCEPTANMOHHBIC PadOThI
couckareseil yuyeHbIX creneHeil. Ilpm 3Tom Bcerna moadepkuBasi, YTO YJIEHbI IKCIIEPTHOIO
cosera BAK oTBeTcTBEeHHBI Iepe rocy1apcTBOM 3a OyAyliee HAYKH U CTPOMTEJIBLHOM OTPACIIH.
3a cBoil paTHBIH U MHOIO0JIETHMIH J100pPOCOBECTHBINH TPy, HAYYHYIO JAeATEJbLHOCTh BO 0J1aro
OrevecTBa Butammii MuxaiijioBu4 OblJI yI0CTOCH MHOTHX OpAeHOB H Meaajeil: Opaen «3a
3acayru nepea OredectBom» IV crenenn (13 anpeas 2005 roaa), Opaen IHouéra (26 urons 1995
roaa), Opaen Jleauna, Opaen Tpynosoro Kpacuoro 3uamenu, Opaen OrevyecTBeHHOH BOMHBI
I crenenn, nBa opaena Kpacnoii 3Be3nnl, Opaen «3nak Ilouéra», Opaen «3a Jau4HOe
MYKECTBO», ABe MeJau «3a 0TBAary» M APYIrux, a TAKKe psaaa 3BaHuii: 3aci1yKeHHbIH JesiTelb
Hayku U TexHUku PCOCP, Ilouérnbiii crpoutens Poccun, Ilo4érHblii padoTHUK BbICLIEro
npogeccuonanbHoro odopasosanus Poccuiickoit ®@exepanum u ap.

B.M. boHaapeHko, KaKk rpasKIaHUH, YYeHbIH BH/eJ] CBOI0O 3aJa4y B He00OXO0IAMMOCTH
BCCJINTH B COBPEMEHHHMKOB M 0CO0CHHO MOJIO/eKb, Bepy U JI000Bb B CBOIO CTPaHy, B CBOe
Oyayuiee, 10Ka3aThb HeO00XOAMMOCTb CaMOOTBEpP:KeHHOH O0pbObI 3a €€ cyBepeHMTET H
osaronmosnyyue. Ero ;kM3Hb U NpoiiiecHHBbIH UM MYTh COJIAaTa, YY€HOI0, Mearora, CTpOMTes
0e3yCJIOBHO fABJISIeTCS] IPKUM NIPUMEPOM cJiyKeHHs cBoeMy OTedecTBy.

Peoaxkuyusa nayuno-mexnuueckozo rxcypuana « Cmpoumenscmeo u peKoOHCmMpyKyus)
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K 96-EA rOQOBLYNHE CO [HS1 POXXOEHUS1 AKAJEMUKA PAACH

OCUIOBA r'EOPI U5l JibBOBUYA

7 uroas 2025 r. ucnoansercsa 96 jer co aHSA
POKAECHUS BBIJAIIETOCH YYE€HOr0 B  00JacTH
CTPOMTEIbHBIX HaYK, OCHOBONOJIOKHUKA
Hanpasjenusi «CrtpourtenbHas akyctuka» B CCCP un
P®, 3acayxennoro nesitesniss Hayku 1 Texauku CCCP,
aaypeara I'ocynapcrBenHoii mnpemun Poccuiickoit
denepanum B 00J1aCTH HAYKH U TeXHUKHU, [loueTHOTO
crpourenss P®, akagemuxka Poccuiickoii akagemMun
APXUTEKTYPbl H CTPOUTEJNbHBIX HAYK, JAO0KTOpa
TeXHHYECKUX HayK, npogeccopa I'eoprusi JibBoBH4a
Ocumnosa.

I'JI. OcunoB poawicsa 7 urwiasa 1929 roga B
MockBe B ceMbe CJIy:Kalux.

B 1947rony, mocsie OKOH4YAHMSI CPeAHel HIKOJIbI
I'eopruii JIbBoBu4 B 1947 r. moctynui B MocKkoBCKuUi
CTPOMTEJbHBIH HHCTUTYT HA ¢axkyabTer
NPOMBILILIEHHOTO0 M TPAXJAAHCKOI0 CTPOUTEIbCTBA.
Oxon4uB B 1952 r. ¢ KpacHBIM IMIIOMOM MHCTUTYT U
NOJYYMB  CHENUAJBHOCTHL  HHKEHePa-CTPOUTeJIs,
I'eopruii JIbBoBuY B 1953 r. noctynuia B ouHyw acnupantypy Hay4uHo-ucciienoBaresibCKoOro
HHCTUTYTA CTPOUTEJbHON TexHuKH (HbiHe Hay4dHo-uccien0BaTeNbCKHA  HUHCTHUTYT
crpouteabHoil ¢pusuku PAACH). B 1959 roay oH ycnmemHo 3alIMTHJ KAHAMJAATCKYKO 110
npoodJjieMe HCCIeI0BAHUS 3BYKOM30JMPYIOIIUX CBOMCTB CTPOUTEJBHBIX KOHCTPYKIHUI H
pa3padoTKe MEeTOI0B X pacyera, a 3aTeM, B 1977 r., 3alIM T M JOKTOPCKYI0 JUCCEPTALMIO 110
BONIPOCAM  KOMILJIEKCHOM  3allUThI KWJIOH 3aCcTPOiKM M TOPOACKOH cpeabl OT
He0JIArONPUSITHOTO BO3/1eHCTBUA TPAHCIIOPTHBIX M NMPOMBbINLIEHHbIX IIyM0B. Haunnas ¢ 1953
roJaa M 10 KOHIIA KU3HH, B TeueHue 56 jiet ['eopruii IbBoBUY BeCh CBOI TAJIaHT, TBOPYECKHUE
n aymeBHble cuibl otaasan HUMUC®. 3a stu roasl I'eopruii JIbBOBHY mpomiesa nmyrb OT
MJIQ/IIIEr0 HAYYHOI'0 COTPYAHHKA N0 AupeKkTopa MHcTUTyTa. B 1988 roay on 6bl1 m30pan
pelieHHMeM KOJLJIEKTHBA MHCTUTYTA JMPEKTOPOM, B JOJKHOCTH KOTOPOro mpopadoran a0
KOHIIA KU3HM.

OcHoBHbIe HanpaBJeHus JAeATeabHOCTH ['eoprusi JIbBoBMYA KaK y4eHOr0 CBSI3aHbI €
H3yYeHHeM 3aKOHOMEPHOCTell pacnpocTpaHeHMsl LIYyMa B MNOMeNIeHMSX 3AaHUl W Ha
TEePPUTOPHH, METOIAMHU €r0 U3MepeHHus, C pa3padoTKON MeTOI0B pacyeTa, MIPOeKTHUPOBAHNUS H
KOHTPOJISI CPeICTB 3alIMTHI OT IIYyMa U o0ecneYyeHUs] AKYCTHYECKOro 0/1aroycTpoicrsa B
NMOMEIIEeHUsIX KUJIbIX, 00IeCTBEHHbIX W NMPOMBIILJICHHBIX 3JAHUH U HA TEPPUTOPHUH KUJIOM
3acTpoiiku. OH OCHOBAJI M YCHENIHO Pa3BMBAJ HOBOe HAYUHOE HANpPaBJIeHHE, CBSI3AHHOE C
OHON W3 CAMbIX AKTYAJbHBIX NP00JeM COBPEMEHHOCTH — 3alIUTON NMOMEIIeHUI KHIbIX
00lIECTBEHHBIX M NPOMBINLJIEHHBIX 31aHU M TEPPUTOPHUIl 3aCTPOIKM OT BPeIHbIX
(pusnyeckux BO3AEHCTBUHI OKpYy:KawuleH cpeabl. BbINMOJHEHHbIE UM MHOIOYHMCJICHHbIE
TeopeTHYEeCKHEe MW  HAYYHO-TPAKTHYECKHE  HCCJIe0BAHMS  BHECJIM  3HAYMTEJIbHBIH
(pyHaIaMeHTANbHBIN BKJAJA B pa3sBHTHe pPa3JMYHBIX 00JacTel CTPOMTEJbHOH (U3UKH,
coJep:KaT NMPUHIUNUHAIBLHO HOBbIE OPUIMHAJIbHbIE TeOpeTHYeCKHEe M NMPaKTHYeCKHe HeH,
CYyLIeCTBEHHBIM 00pa30M peliaiue JIHEPro-3KoJ0rnyecKkue mnpodaeMbl CTPOMTEIbHOM
busukn.

Pe3yabTarsl uccieqoBaHuii, BbINOJHEHHbIX akagemukoMm [.JI. OcumoBbiM, Hamuim
IIMPOKOe NMPAKTHYECKoe MPUMEHEHHe KAK B CTPOUTEIbHOI NMPaKTHKe, TAK U B JaJbHeHIIUX
HAYYHBIX HcciaenoBaHuaX WHCTHTYTa CcTPpOMTENbHON (PM3MKH U JAPYTrHX MHOTOYHCJIEHHBIX
HAy4YHbIX opranmsauumii. B uyactHocTH, paGorsl corpyaHukoB HUUCEP® PAACH,
BbINOJIHEHHbIE TOJ PYKOBOACTBOM W mnpu Ju4yHoM ydactuu [.JI. OcumoBa, mo3Bosuiu
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CTpouTeNbCTBO U PEKOHCTPYKIUSI

YCHELIHO 3AIUTUTh OT BHEIIHUX U BHYTPEHHUX LIYMOB M 00€CIIeYUTH BbICOKOE aKyCTHYECKOe
KA4eCTBO B NOMEIIEHUSIX TAKMX YHHKAJBHBIX 00beKTOB Kak xpam Xpucra Cnacurens,
Crapbiii I'ocTunblii nBop, Hcropuyeckmii myseil, MexayHaApoaHbId [0M MY3bIKH Ha
Kpacnoxoimckoii HaGepeskHoi, HOBOe 31aHue Puianana Boabmoro tearpa, tearp «HoBas
omnepa» u ap.

3a roasl HayuHoii nesiteibHOCTH I'.JI. Ocunos onmy01ukoBaJs 0ko/10 400 Hay4yHbIX padoT,
B TOM 4qucJje 20 moHorpadgmii U y4eOHbIX MOcoOMi, 0osiee 16 cTareil B 3apy0e:KHBIX HAYYHbBIX
U3JAHUAX, N0JTYy4YnJI 30 aBTOPCKHUX CBHAETEJIBCTB 32 H300peTeHHusl.

B Teuenune nBaguarTu jger I'eopruii JIbBoBUY SIBJISJICH AKTHBHBIM 4JICHOM 3KCIIEPTHOIO
coeta BAK, Obu1 mnpencenarenem auccepranuonHoro cosera HUHNC® PAACH no
NMPHUCYKIECHUI0 KAHTUJATCKON M JOKTOPCKOi cTeneHu no cnenuaabHoctam 05.23.01, 05.23.03,
03.00.16, ObLT 4YJIEHOM YYEHBIX M JAUCCEPTALMOHHBIX COBETOB pPfAJa BY30B M HAay4HO-
HCCIEC0BATE/ILCKHX HHCTHTYTOB CTPAHBI.

Hayunble uccienosanus u paspadorku I'.JI. Ocunosa nmosryunsiu MupoBoe nNpu3HaHue.
OH Obl1 IHMPOKO M3BEeCTEH B MEXKIYHAPOAHBIX aKYCTHYeCKMX Kpyrax, Obu1 u30paH
ACHCTBUTEJbHBIM YWIEHOM AMEPHMKAHCKOI0 aKyCTH4YecKoro oomecrBa, EBponeiickoi
aKyCTH4YeCKOH accouuanuu, wWieHoM MeKIyHapoJHOro MHCTUTYTAa aKyCTMKM W BHOpaumii,
NPUHUMAJ AaKTHBHOE y4acTHe B padore TeXHHYeCcKOro xkomurera Ne 43 MeskayHapoaHou
opraum3anuu  no cranaaprusauuu  (UCO), poarme roabl ObLI  compeaceaareieM
KoopannanuonHoro menrpa mo akycrtuke CoBera 3KOHOMHYECKOH B3aMMOIIOMOIIHM CTPaH
COLICO/IPY:KeCTBa, BHIe-Npe3naeHTOM BocrouHo-EBponeiickoro akycrmueckoro oouiecrsa,
BXOJAMJI B PEAKOJUIETHIO aKyCTHYECKOro :kypHaJia «Applied Acoustics» (BeaukoOopuranus).

3a 3acayrm mnepea CTPOUTEIbLHOW Haykoii OH Obl1 yaoctoeH B 1989 r. 3Banus
«3acay:KeHHbI AeAiTeb HAYyKH M TexHUKW». B 1993 r. I'eopruii JIbBoBHY ObL1 HM30paH
aeicrBuTeqbHbIM wieHoM PAACH, B 2001 r. cran jgaypeatom I'ocynapcrBeHHON nmpeMuu
Poccniickoii @enepanuu B 00J1aCTH HAYKH W TeXHUKHU 3a padotry «Teoperudyeckne OCHOBBI
cO31aHMs ¥ BHeAPeHHA (P (PeKTHUBHBIX Tel10- U 3BYKOM30/ISIIHOHHBIX MaTEePUATIOB).

3a MHOrOJICTHIOI0 IUIOAOTBOPHYI0 HAyY4YHO-TBOPYECKYIO, IE€JAarOrH4YecKyld H
OPraHu3aTOPCKYI JesiTebHOCTh akajaeMuk I'.JI. OcunoB Obl1 HarpaxieH opAeHOM 3HaK
ITouera (1986 r.), opaenom [pyx0b1 (1999 r.), HeoZHOKPATHO HArpasKgajAcid MeJATsAMH H
noyeTHbIMU rpamoramu. B 1982 r. on moayumns cepedpsinyro meaaas BJIHX 3a paspadorky
psga  crangaproB u  CHulloB, cmoco0cTBylOIIMX MNOBBIIEHHIO JI(PPEKTHBHOCTH
NPHPOI00XPaHHBIX padoT B 1. MockBe.

Pedakuu}z HAYYHO-MEXHUUECKO020 JNCYyPpHala «Cmpoumeﬂbcmso U PEKOHCMPYKUUs))
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TEOPUSI NH)XEHEPHbLIX COOPY)XEHUM.

CTPOUTEJIbHBIE KOHCTPYKLN

YK 550.34.013 DOI: 10.33979/2073-7416-2025-119-3-7-21

E.H. KYPBALIKUI', E.A. IIECTPSIKOBA', A.Ill. XYCCEMH!

"Poccuiickuii ynusepcuter tpancnoprta (PYT (MUUT), r. Mocksa, Poccust

OLIEHKA BJIMAHUA NOBEPXHOCTHBIX CJIOEB I'PYHTA C
HEJIMHEMHBIMY CBOMCTBAMU HA ITAPAMETPBI CIIEKTPOB
MAKCHUMAJIBHBIX PEAKIINHU

Annomayusn. Onucanvt cnocobvl 3a0AHUSL  UCXOOHBIX —CEUCMUYECKUX B030€lCmEUll 6
COBPEMEHHBIX HOPMAMUBHBIX 00KYMeHmax pasuwlx cmpat. Celicmuueckoe 8030eicmaue 3a0aémcsi 6 sude
CHEKMPO8 MAKCUMALHBIX O/l CKAbHBIX WU HCECMKUX 2PYHMOS. [ist yuéma J10KAbHbIX 2e0102UHeCKUX
VCAOBUTL UCHOAL3YIOMCSL NONPABOUHbLEe ZPYHMOGble KOdphuyuenmol, Komopvie He 6ce20d NPasUibHO
onucwlearom ycunenue konebanuti. Paspabomana memoouxa, no3eonsiouds y4umuléams GIUsHUE MASKUX
C0E6 2PYHMA ¢ YUEMOM HeIUHENHO20 NOBeOeHUsl HA NAPAMEMPbL CNEKMPO8 MAKCUMAIbHbIX PEAKYUIL.
Yuém nenunetinozo nosedenus 2pynma blnoIHAENCs C NOMOWBIO UMEPAYUOHHO20 HETUHEIH020 Memood
IKBUBANEHMH020 HeluHeunomy. TIpu nocmpoenuu MemooOuKu UCHOIb3YIOMCsT Memoo pewenus 3a0ay
meopuu  ynpyeocmu u CHPOUMENbHOU MeXAHUKU, OCHOBAHHBILL HA ceolicmeax cnekmpos @ypve
PUHUMHBIX YHKYULL.

[l 08YXCHOUHO20 MACCU6a 2PyHmMaA, PACNONONCEHHO20 HA KOPEHHOU nopoode, HONYHeHd
cucmema ypasHenull 01 8bIYUCACHUSL KOIPDUYUESHMOE YCUTIeHUSI CNEeKMPO8 MAKCUMATbHbIX PeaKyuil
NOBEPXHOCMHBIMU CAOSIMU 2PYHMOS, NO380Jsoujee Dojlee MOUHO OYEHUBAMb JIOKAIbHbLE UHICEHEPHO
2eonoeuyecKkue yCioGus.

Knroueevte cnosa: cnexmpvi Makcumaibhvix peakyuti, cnekmpuol @ypve Gurumuvlx Qynxyuil,
Koapuyuenmol ycunenus.

E.N. KURBATSKY', E.A. PESTRIAKOVA', A.S. HUSSEIN!
'Russian University of Transport (RUT (MIIT), Moscow, Russia

ASSESSMENT OF THE INFLUENCE OF SURFACE SOIL
LAYERS WITH NONLINEAR PROPERTIES ON THE
PARAMETERS OF MAXIMUM RESPONSE SPECTRA

Abstract. The methods of setting initial seismic effects in co-modern normative documents of
different countries are described. The seismic impact is specified in the form of maximum spectra for
rocky or rigid soils. To take into account local geological conditions, correction ground coefficients are
used, which do not always correctly describe the amplification of vibrations. A methodology has been
developed that makes it possible to take into account the influence of soft soil layers with consideration
of nonlinear behavior on the parameters of the maximum response spectra. The nonlinear behavior of
the ground is taken into account by means of an iterative nonlinear method equivalent to the nonlinear
method. The method of solving problems of elasticity theory and structural mechanics based on the
properties of Fourier spectra of finite functions is used in the construction of the method.

For a two-layer soil massif located on the bedrock, a system of equations for calculating the
amplification coefficients of the spectra of maximum reactions by surface layers of soils is obtained, which
allows to estimate local engineering geological conditions more accurately.

Keywords: maximum response spectra, Fourier spectra of finite functions, coefficients of
amplification.

© Kypboayxuii E.H., I[lecmpsxosa E.A., Xycceiin AL, 2025
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YK 624.04 DOI: 10.33979/2073-7416-2025-119-3-22-29

C.1. MEPKVYJIOB!

'®I'BOY BO «Kypckuii rocy1apcTBeHHbINH yHUBEPCHTET», T. Kypck, Poccust

IKCHEPUMEHTAJIBHBIE HCCIEJOBAHUA XKEJE3OBETOHHBIX
KOHCTPYKIIMU COCTABHOI'O CEYHEHMS ITPU BHEHHEHTPEHHOM
CXKATUHN

Annomavus. Ilpusedenvr  pezynomamsl  UCCIE008AHUS  Hecyujeli  CNOCOOHOCMU U
0eqhopMamueHOCMU  BHEYEHMPEHHO CHCAMBIX  JHCeNe300eMOHHbIX COCMABHLIX JIeMEeHmMOo8 MAloU
2UOKOCMU, U320MOBNIEHHBIX 000EMOHUPOBAHUEM COOPHBIX DNEMEHNOE 00 NPOEKMHBIX PA3MEPO8 CeHeHUs.
Hccnedosanvl coemecmunas paboma 6 coCmagHom ceyenuu OemoHo8 ¢ pasnuyHbIMU NPOYHOCHHBIMU U
0ehopmMamuHbIMU XapaKmepucmukamy npu Kpamro8pEMeHHOM U OTUMENTbHOM HASPYICEHUU, GUAHUE
nPeobICMOPUY HASPYICEHUSL HA 0ehOPMAMUBHOCHTb OTUMENLHO HASPYICEHHBIX GHEYEHMPEHHO CHCAMbIX
JHCeNe300eMOHHBIX INEMEHMO8, GbIAGLEH MEXAHUIM NepepacnpeoesieHusi GHYMPEHHUX YCUTUL MeHNCOY
COCMABHBIMU YACAMU CeYeHUs 8 Hpoyecce HASPYIHCeHUs U 80 6PeMeHU, YCMAHOBIeH Xapakmep
paspyuteHus ONbIMHbIX 00pa3yos. YCmaHosieHo, Ymo co8Mecmuds paboma O0emoHO8 ¢ pa3iudHbIMU
0ehopMamuHbIMU XAPAKMEPUCTUKAMU 3HAYUMENbHO VEeIUdUgaen NpedebHyi0 CHCUMAEMOCHb IMUX
bemonos. Ilpu OrumenvHOM OelicmeuU 8HEYEeHMPEHHO NPUTONCEHHOU HASPY3KU HA NeMeHmbl MAIou
2UDOKOCMU BbIABTIEHA BO3MONACHOCTID OOCIMUNCEHUS. NPEeOeIbHO20 COCMOSIHUSL 8MOPOLL 2PYNNbL.

Knrwouesvie cnosa: 6em0H, cocmaernoe  cedernue, 6HeyeHmpeHHoe coicamue, npe@eﬂbnaﬂ
corcumaemocmss 6€m0H(l, deqbopMamueHocmb 6em0Ha, noJjasydecmos

S.I. MERKULOV'!
'Kursk State University, Kursk, Russia

EXPERIMENTAL RESEARCHES REINFORCED
CONCRETE CONSTRUCTIONS COMPOSITE SECTION WITH
OFF-CENTER COMPRESSION

Abstract. The results of a study of the bearing capacity and deformability of non-centrally
compressed reinforced concrete composite elements of low flexibility, made by concreting prefabricated
elements to the design cross-section dimensions, are presented. The joint work in the composite section
of concretes with various strength and deformation characteristics under short-term and long-term
loading, the influence of loading history on the deformability of long-term loaded non-centrally
compressed reinforced concrete elements, the mechanism of redistribution of internal forces between the
components of the section during loading and over time, the nature of destruction of prototypes is
established. It has been established that the joint work of concretes with various deformative
characteristics significantly increases the ultimate compressibility of these concretes. With prolonged
action of an off-center applied load on elements of low flexibility, the possibility of reaching the limiting
state of the second group was revealed.

Keywords: concrete, composite section, off-center compression, ultimate compressibility of
concrete, deformability of concrete, creep
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KOHTPOJIb TEPMOHANPHKEHHOI'O COCTOsIHUA I1PH
BETOHUPOBAHUHN MACCHUBHBIX KOHCTPYKIIUUN ®YHIAMEHTOB
BBICOTHBIX 3JAHUH

Annomauyun. B cmamve onucei6aromcs 0CHO6HbIE NPUHYUNBI KOHMPOJIA MEPMOHANPAICEHHO20
COCMoAHUA npu GEMOHUPOBAHUY MACCUSHBIX OEMOHHBIX KOHCMPYKYULl HA npumepe @QYHOAMEHMHbIX
KOHCMPYKYUll  8bICOMHbIX 30anuli  npoexmupyemozo xomniexca 6 Canxm-Ilemepbypee. Lleavio
uccnedosanus AenAemcsa paspabomka cnoco608 KOHMPONA MEPMOHANPANCEHHO20 COCMOANUA HpU
OemoHUPOBAHUU MACCUBHBIX KOHCIPYKYUL HA OCHOBANUY ONpedeNeHUs Kpumepus mpeujuHoCcmoukocmu
bemona. [[na docmudicenusi nOCMAasIeHHou yeau Obliu 6biNOIHEHbl PACUEMbI MEeMNEPamypHbIX noJell
0OemoHHOU KOHCMPYKYUYU NPU meepoeHuu 6emoHa 6 CIMpoumenbhblil nepuood 1 onpeoeieHvl Kpumepuu
mpewunocmouikocmu. OCHOGHble pe3yabmamul OAHHO20 UCCIeO08ANHUS MO2YI OblMb NPUMEHEHbL NPU
NPOEKMUPOBAHUU U YCMPOUCMEE MACCUBHBIX QYHOAMEHMHBIX KOHCMPYKYUU VHUKATbHbIX 30QHUL U
COOPYIHCEeHUIL.

Knrwouesvie  cnosa:  bemonnvie  KOHCMPYKYUY,  MEPMOHANDANCEHHOEe  COCMOsHUE,
MPeUUHOCMOUKOCHb, MEN08bl0eNeHUe, KOHMPOTb MEMNEPAMYPbl, YX00 30 OEMOHOM.

S. V. NIKIFOROV!, M. V. TERNOVSKIY*

'JSC Synergiya, Saint Petersburg, Russia
2Scientific Testing Laboratory Politech-SKiM-Test, Saint Petersburg, Russia

MONITORING THERMAL STRESS STATE DURING CONCRETING OF
MASSIVE FOUNDATION STRUCTURES FOR HIGH-RISE BUILDINGS

Abstract. The article outlines the core principles of monitoring the thermal stress state during
the concreting of massive concrete structures, using the foundation systems of high-rise buildings in a
planned complex in Saint Petersburg as a case study. The study aims to develop methods for controlling
the thermal stress state during concreting by establishing criteria for concrete crack resistance. To
achieve this goal, calculations of temperature fields in the concrete structure during the hardening phase
were performed, and crack resistance criteria were determined. The key findings of this research can be
applied to the design and construction of massive foundation systems for unique buildings and structures.

Keywords: concrete structures, thermal stress state, crack resistance, heat generation,
temperature monitoring, concrete curing.
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METO/ PACYHETA ITAPAMETPOB KOMIIVIEKCOB TMHAMHNYECKHUX
TACUTEJEN KOJIEBAHUI KAK PETYJISATOPOB HAINPSI)KEHHO-
JTE®@OPMUPOBAHHOI'O COCTOSIHUS COOPYKEHUM
W KOHCTPYKIHUI ITPU ITOJIUT APMOHHUYECKHNX BO3JEVCTBUSIX

Annomauusn. Paboma noceswena axmyanvHoti npodieme 3auumul 30aHUL U COOPYICEHULL OM
PA3MUYHLIX 1O  NpuUpooe U NPOUCXO0JNCOeHUI0 OuHamuieckux gozdeucmeuu. Paccmampusaemces
aghexmusroe cpedcmeo nooasienus subpayulli — ouHamudeckue acumenu koaeoanui. I[Ipeonoscena
0000Wennas MoO0enb  CUCEMbl  MHOZOMACCOBLIX —2acumenell U  PAYUOHANbHLI,  UHIICEHEePHO-
OPUEHMUPOBAHHDBIL, MEMOO paciema Ux napamempos npu noAUAPMOHUYECKUX ONUCAHUSAX CTIONCHBIX
OUHAMUYECKUX B030€liCMBULl HA CINPOUMENbHble 00bEKmbl, ¢ UCNONbL30GAHUEM NOHAMUL U MemOo008
meopuu pe2yiupoSanus HANPINCEHHO-0ehOPMUPOSAHHO20 COCMOSIHUSL COOPYICEHUTI U KOHCIMPYKYULL, 20€
ponb  pezynamopog uepaiom 2acumenu. Ha ocnoge 0eKOMNOZUYUOHHO20 NOOX00d NOJNYYEHO
AHAIUMUYecKoe pewenue 3a0a4u OonpeodeieHus Napamempos KOMNJIeKca 2acumeieli no 3apamee
chopmynuposannblm  mpeboBaHUAM K Pe3VIbMmAmdam pe2yiupo8anuss OUHAMUYECKO20 COCMOSIHUS
Oeghopmupyemoti cucmemul (coopydcenusi, Koncmpykyuu). Ha mecmogvix 3a0auax 6binoinenvl OYyeHKu U
AHAIU3 MOYHOCMU Pe3YIbMAMoO8 pAcyemos MOOEIbHbIX CUCHEM N0 pPa3paboOmaHHbIM MemoOUKaM,
aneopummam u opmyaam.

Knrouegvle cnosa: nonucapmonuueckue 8030eicmeusl, 2aulenue Koiebanutl, pezyiuposanue,
MHO2OMACCO8blE OUHAMUYECKUE 2ACUMenu, OeKOMNO3UYUs

V.G. SEBESHEV'!, N.A. LYUFT!, YU.A. GERBER!

! Novosibirsk State University of Architecture and Civil Engineering (Sibstrin), Novosibirsk, Russia

METHOD FOR CALCULATION PARAMETERS OF DYNAMIC
VIBRATION DAMPERS’ COMPLEXES AS REGULATORS OF
STRUCTURES’ AND CONSTRUCTIONS’ STRESS-STRAIN STATE
UNDER POLYHARMONIC EXCITATIONS

Abstract. The article is devoted to the urgent problem of protecting buildings and structures
from dynamic influences of various nature and origin. An effective means of vibration suppression is
being considered namely dynamic vibration dampers. A generalized model of a system of multi-mass
dampers and a rational, engineering-oriented method for calculating their parameters at conditions of
polyharmonic descriptions of complex dynamic excitations on construction objects are proposed, using
the concepts and methods of the theory of regulating the stress-strain state of structures, where dampers
play the role of regulators. Based on the decomposition approach, an analytical solution to the problem
of determining the parameters of a complex of dampers according to pre-formulated requirements for the
results of regulating the dynamic state of a deformable system (buildings, structures) is obtained. The test
tasks were used to evaluate and analyze the accuracy of the results of calculations of model systems
according to the developed methods, algorithms and formulas.

Keywords: polyharmonic excitations, damping of vibrations, regulation, multi-mass dampers,
decomposition.
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NIAEHTUO®UKALUA IAPAMETPOB BA3ZKOYIIPYTUX MATEPUAJIOB
1O PE3YJIBTATAM DMA-AHAJIN3A

Aunnomayusn. B cmamve pewaemcs 3adaua udeHMu@uUKAyUU NApAMempos Mooeetl
BAZKOYNPY2UX MAMEPUANO8, BLINOTHEHHBIX U3 6CNEHEHHO20 NOAUYPEMAHA C 3AMKHYMbIMU NOPAMU NO
pesyibmamam e2o ucnoimanuii Ha DMA-ananuzamope (dynamical mechanical analysis). DMA-
UCHbIMAHUSL NO360SIIOM ONPEOeumb 6513K0YNpy2ue Xapakmepucmuky Mamepuaios — KOMHIEKCHbII
MOOYIIb YRPY20CIU 8 WUPOKOM OUANA30He Yacmom. [Jisi UHICEHEPHbIX NPULOACEHUT HaUbOLee BANCHBIM
0J1 NPAKMUYecKo20 NPUMeHeHUs A81emcs ouanazon yacmom 6 npedenax 1 — 1000 'y — onsa pewenus
npobiem OUHAMUKU (8UOPOUZOIAYUU U CEUCMOUZONAYUL) U AKYCMUKU (3aWuma om CmpYKmypHoU
sgykonepedauu). Ilpu  smom 6  UHICEHEPHOU  NPAKMUKEe  UCHOLbL3VIOM  PA3HO0OpA3Hble
@enomenonocuueckue mooeru mamepuanog — Hauunas om moodenu Kenvsuna-@ovema (K@) u
cmanoapmuo2o aunelino2o meépoozo mena (CJIT) — 0o mooenetl, cooepacauyux OpobHble nPOU3600HbLE
— Opobnas modenv K@, dpobuas modenv CJIT, 6 mom uucie ¢ HeCKOIbKUMU napamempamu OpooHOCmu.
HUcnonvsys pezynomamor DMA-ucnvimanuii: 3a8ucumocmu 0etucmaumensbHol U MHUMOU Yacmeil MOOYs
VAPY20CHmU OM 4ACMOMbl, ROOUOPAIOM NAPAMEMPbL YKA3AHHBIX MOOENEU UCNONb3YSL MEMOO HAUMEHbULUX
keadpamos. Oyenugaemcs MoYHOCMb ANNPOKCUMAYU, d MAKICE NOTYYEHHble Napamempbl Mooeel Ol
8bIOPAHHO20 MUNA MAMeEPUAA.

Knrouesvie cnosa: essxkoynpyeue mamepuansvl, OUANA30H YACTOM, (HEHOMEHONO2UUECKUe
MoOenu Mamepuanos, OUHAMUYECKUL MOOYIb YAPY2OCmU, OpOOHbIE MOOETU.

V.A. SMIRNOV'?
'Research Institute of Building Physics of the Russian Academy of Architecture and Construction Sciences (NIISF
RAASN), Moscow, Russia
2Moscow State University of Civil Engineering (National Research University) (MGSU), Moscow, Russia

IDENTIFICATION OF VISCOELASTIC MATERIAL PARAMETERS
BASED ON DMA ANALYSIS RESULTS

Abstract. The article addresses the problem of identifying parameters for viscoelastic material
models made from closed-cell polyurethane foam based on results obtained using a dynamic mechanical
analyzer (DMA). DMA testing allows determining viscoelastic characteristics of materials — complex
elastic modulus over a wide frequency range. For engineering applications, the most important practical
application is within the frequency range of 1-1000 Hz to solve problems related to dynamics (vibration
isolation and seismic insulation), as well as acoustics (protection against structural sound transmission).
In engineering practice, various phenomenological material models are used, ranging from Kelvin-Voigt
(KV) model and standard linear solid (SLS) model up to fractional derivative-based models such as
fractional KV model, fractional SLS model including those with multiple fractional parameters. Using
DMA test results—dependencies of real and imaginary parts of elastic modulus versus frequency, these
models' parameters are adjusted by means of least squares method. The accuracy of approximation along
with identified model parameters specific to the chosen type of material are evaluated.

Keywords: viscoelastic materials, frequency range, phenomenological material models,
dynamic modulus, fractional model.
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'HanmoHansHeIH HecIen0BaTeNbCKIi MOCKOBCKAN TOCYIapCTBEHHBIM CTPOUTEILHBIN YHHBEPCHUTET, T. Mocksa, Poccus
2 Hay4HO-HCCIIEN0BATENBCKAN HHCTHTYT CTPOUTENBHOM Qu3KMKH Poccuiickoil akaqeMuy apXUTEKTYPHI M CTPOUTEIBHBIX
Hayk, . Mocksa, Poccust
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JTE®@OPMHUPOBAHUE BEETOHA KEJIE3OBETOHHOM PAMBI B
SANPEAEJBHOM COCTOSHMH

Annomayusn. Ilpednodcena modenb CMAMUKO-OUHAMUYECKO20 O0eOPMUPOBAHUA CHCAMO2O
bemona 6 3anpederbHOM COCMOAHUU, NPUMEHUMENbHO K PACYEMHOU cXeme JHcene300emonHoll pamvl
8MOPO20 YPOGHs Npu 0cobom o3deticmsuu. [locmpoenvt ochoguvle pabouue unomesnvl 0ist OnpedeneHus
CMamuKo-OUHAMULECKO20 0ehopMUPOSanUst 6emona U NOAYYeHbl AHATUMUYEeCKUe 3a8UCUMOCIU OIS
onpeoenenust npeoeibHuiX Oepopmayuil 6 OemoHe CHCamol 30Hbl NPU Nepexooe CUcmemvl N-pas
cmamuyecku Heonpedenumon 6 cucmemy (n - 1). bBemown cocamou 30HbI  MoOenupyemcs
npeocmagumenbHbiM 00beMOM 6 8Ude OEMOHHOU NPU3MbL XAPAKMEPHBIX PA3MEPOS. J[is dicene300emoHHOU
Pambl  NOCMPOEHA PACHEmHAsl MOOelb Nepeo20 YPOGHs C NPOCMPAHCMEEHHbIMU — CEYEHUSIMU,
MOOCTUPYIOWUMU — CNOJICHO — HARPSIJICEHHOE — COCMOsIHUEe 8  NPOCMPAHCMEEHHOU — mpeujune
CILOJICHOHANPSIICEHHO020 pu2enis. B asnemenmax pamel ¢ paccmampugaemviMu NpoOCMpPAHCMEEHHbIMU
CeYEHUSIMU VUUMBIBAIOMCSL PACCIMOSIHUSL MeJICOY MPewuHamu U 3anpeoeibhble deopmayuu Gemona,
npeouecmsyiowue paspyueruo.

Knrouesvie cnosa: xene300eTOHHBIC KOHCTPYKITUH, PACYETHBIC MOJICITH, CKAThI OCTOH,
MPEACTaBUTEIbHBIA 00bEM, CTATHKO-THHAMHYECKOE 1e(hOpMUPOBaHUE, 0CO00E BO3/IEHCTBIE,
paspylieHue.

VLI KOLCHUNOV!2, T.A. ILIUSHCHENKO'?, S.S. FEDOROV!
"Moscow State University of Civil Engineering, Moscow, Russia
2 Research Institute of Construction Physics of the Russian Academy of Architecture and Construction Sciences,
Moscow, Russia
3Kursk State University, Kursk, Russia

DEFORMATION OF CONCRETE OF A REINFORCED CONCRETE
FRAME IN THE ULTIMATE STATE

Abstract. A model of static-dynamic deformation of compressed concrete in the ultimate state is
proposed, as applied to the calculation scheme of a second-level reinforced concrete frame under a special
impact. The main working hypotheses for determining the static-dynamic deformation of concrete are
constructed and analytical dependencies are obtained for determining the ultimate deformations in
concrete of the compressed zone during the transition of the n-times statically indeterminate system to the
(n- 1) system. Concrete of the compressed zone is modeled by a representative volume in the form of a
concrete prism of characteristic dimensions. For a reinforced concrete frame, a first-level calculation
model with spatial sections simulating a complex stress state in a spatial crack of a complex-stressed beam
is constructed. In the frame elements with the considered spatial sections, the distances between cracks and
the ultimate deformations of concrete preceding destruction are taken into account.

Key words: reinforced concrete structures, calculation models, compressed concrete,
representative volume, static-dynamic deformation, special impact, destruction.
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T.A. MALIEEBUY!, C.A. IAHKOB'

!®I'BOY BO «HanumoHamsHbIA UCCIe0BaTeNbCKuit MOCKOBCKHI TOCYIAPCTBEHHBIN CTPOUTEIBHBIN YHUBEPCUTETY,
r. MockBa, Poccus

BJIUAHUE KOPPO3UU HA ®PU3NKO-MEXAHUYECKHUE
CBOICTBA CTAJIbHBIX DJIEMEHTOB

Annomayua. B pabome paccmompen IKCNEPUMEHMANbHLI MemOO0 OYeHKU Oespadayuil
PUUKO-MeXAHUUECKUX CEOTICNE CATLHBIX IIIEMEHMO8, NOOBEPIHCEHHBIX YCKOPEHHOU KOPPO3UU.

Hccnedosanue ocrnogvieaemes ha ucnvlmanusix oopasyoe us cmanu Cm3nc ¢ mpems 6lb6opkamu
nO MUNam NPoQuIbHLIX cevenull (Kpyanoe, npAmMoy20bHoe, y2onok). Memoouka exnouaem 0ea smana:
anekmpoxumuieckyio kopposuio 6 5% pacmsope NaCl ¢ ¢uxcayueii nomepu maccol u moawunsl CmeHoK
006paszyos, a maxdice Mexanuyeckue UCHbIMAHUL HA PACMAdICEHUE IMANLOHHBIX NOJOC, NOLYYEHHbIX, G
coomgemcemeuu ¢ TOCT 7564-73. [{nsa nposepxu usmeHeHus Gu3UKO-MeXaHU4ecKUx ceolucme Memaiid
om deticmeusi KOppO3uu U KOHKPEMHO €20 OXPYNYUBAHUS IKCHEPUMEHMANILHO NPOBEPANACY 3A6UCUMOCND
KOPPO3UOHHOU CMOUKOCMU CMATbHLIX DNEMEHMO8 Om @QOpMbl  UX NONEPeYHO20 CeYyeHus U
2eoMempuiecKux napamempos.

Knrouegvie cnosa: cmanvhoil snemenm, QuU3UKO-MeXanuyeckue coUCmed, Mooyib YRpy20Cmu,
npeden mekyuecmu, JNeKMpOXUMULECKAsl KOPPO3Usl, OXPYNUUBAHUE.

T.A. MATSEEVICH!, S.A. DANKOV'

I National Research Moscow State University of Civil Engineering, Moscow, Russia

INFLUENCE OF CORROSION ON PHYSICAL AND
MECHANICAL PROPERTIES OF ELEMENTS OF TRUSS
STRUCTURES

Abstract. The paper considers an experimental method for assessing the degradation of physical
and mechanical properties of steel elements subjected to accelerated corrosion.

The study is based on tests of St3ps steel specimens with three samples by types of profile sections
(round, rectangular, angle) The methodology includes two stages: electrochemical corrosion in 5% NaCl
solution with fixation of mass loss and wall thickness of samples, as well as mechanical tensile tests of
reference strips obtained in accordance with GOST 7564-73. To check the change of physical and
mechanical properties of the metal from the action of corrosion and specifically its embrittlement, the
dependence of corrosion resistance of steel elements on the shape of their cross-section and geometric
parameters was experimentally tested.

Keywords: steel element, physical and mechanical properties, elastic modulus, yield strength,
electrochemical corrosion, embrittlement.
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AT. TAMPA34H!, I'.A. CAJOSTH?

12 ®I'BOY BO «HanuoHambHbIH HecIen0BaTeNbCKiii MOCKOBCKHUIA rocy1apcTBEHHBII CTPOUTENLHEIN YHIBEPCHTET,
r. Mocksa, Poccus

HECYHIASA CITOCOBHOCTD U3I'MBAEMBIX KEJIE3OBETOHHBIX
IJIUT ITPU MECTHBIX UBMEHEHUAX NTPOYHOCTHU BETOHA

Annomayusa. IIpouzeo0cmeo cmpoumenbHviX KOHCMPYKYUL CONPOBOHCOAemMCs pPasIuyHbIMU
HAPYUEHUAMU MEXHON02UHECKUX MpeDoSanull, 6creocmsue 4ez0 MO2ym 603HUKHYMb Oeghekmovl U
noepeosicoenuss 6emona, Komopuvle npugoOsm K CHudICeHUI0 e2o npounocmu. K maxum degpexmam mozym
OMHOCUMBCA NOBEPXHOCMHBIE PAKOBUHBL U NOJTOCIU, MPEUUHbL HA PA3TUYHBIX YUACHKAX U NYCIOTbL 8
bemone. Haubonee uyscmeumenbHolMu K mMaKo2o pooa Oepekmam u NOPetcOeHUsM AGIAMCS
JHcene3obemonnvle uscubaemvle KOHCMPYKYUY, 6 wacmuocmu, naumel. Paccmampusaemcs enusnue
PA3TUYHBIX NONONCEHUU YHACMKO8 ¢ OepeKmHbIM OemOoHOM HA HeCywyr CROCOOHOCMb WAPHUPHO
ONepmybIX U 3aUeMIEeHHBIX dHcene300emOonHbIX uzeubaemvix naum. Ilocmpoenvl epaghuku, nokasviearuue
UsMeHeHue Hecyujell CROCOOHOCIU JiCene300eMOHHbBIX U3LUDAeMbIX NIUM 6 3A6UCUMOCINU O 3HAYEHUS.
RPOYHOCHU OeeKMHO20 DEMOHA U €20 MeCIONONONCEHUA. YCMano81eHo, Ymo OJid WAPHUPHO ONePImbIX
RAUM HAUOOTBLULYIO ONACHOCTG NPEOCMABIAION 30Hbl ¢ OeeKmubiM 6EMOHOM 6 nponeme U 8 Yel08blx
ONOPHBIX 30HAX, A ONIA 3AUfeMACHHBIX NAUM 8 cepedune ONOPHOIL 30HbL U 8 NpoJieme.

Knrouesvie cnoea: owcenesobemonnvie niumol, mecmuvle Oeekmvi OEmoHa, Hecyuas
CnocobHOCMb.

A.G. TAMRAZYAN!, H.A. SADOYAN?
12 Moscow State University of Civil Engineering (National Research University) (MGSU), Moscow, Russia

LOAD-BEARING CAPACITY OF FLEXIBLE REINFORCED CONCRETE
SLABS WITH LOCAL CHANGES IN CONCRETE STRENGTH

Abstract. The production of building structures is accompanied by various violations of
technological requirements, which may result in defects and damage to concrete, which lead to a decrease
in its strength. Such defects may include surface cavities and cavities, cracks in various areas and voids
in concrete. The most sensitive to such defects and damage are reinforced concrete bending structures,
in particular, slabs. The influence of various positions of areas with defective concrete on the bearing
capacity of hinged and clamped reinforced concrete bending slabs is considered. Graphs are constructed
showing the change in the bearing capacity of reinforced concrete bending slabs depending on the
strength value of the defective concrete and its location. It is established that for hinged supported slabs,
the greatest danger is posed by zones with defective concrete in the span and in the corner support zones,
and for clamped slabs in the middle of the support zone and in the span.

Keywords: reinforced concrete slabs, local defects of concrete, bearing capacity.
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B.C. ®EJIOPOB!, B.E. JIEBUTCKUH'

! Poccuiickuii yausepcuTeT Tpancnopra, Mocksa, Poccust

PA3BBUTUE METOJ0OJIOTUU UCCJIEAOBAHUSA BJIUAHUA
TEMIIEPATYPBI HA MEXAHUYECKHUE CBOVICTBA BETOHA

Annomayus. [{annas cmamos a675emcs nepeoll 8 yukie cmametl, NOCEAUEHHbIX 0000ujeHuIo U
AHANU3Y MHOSOYUCTEHHBIX ONYOIUKOBAHHBIX MAMEPUANIO8 NO UCCIe008AHUIO MEXAHUYECKUX CBOUCE
bemona npu nacpese. Heobxooumocms uzyuenus GuusHus meMnepamypvl Hazpeda Ha MexanuiecKue
xapaxmepucmuxu 6emona 00ycloeiena HeoOXOOUMOCHbIO UX UCHOIb308AHUL 6 HPUMEHAEMbIX
APAKMUYECKUX MEeMOOUKAX pacuéma no oyenke 02Hecmouxocmu KoHempykyuu. /lano npedcmasnenue
00 00véme uUMeruuxca Uccie008amenbCKux Npocpamm, ux oocmynHocmu u paziuyuro. Onucausl
Pe3YIbmamsl MHO2OYUCIEHHBIX U PAZHONIAHOBLIX UCCLE008AHULL NPOYHOCMHBIX U 0ehOPMAMUGHIX
Xapakmepucmux 6emona, NoomeepicoenHsvle CneyYuaIbHbLMU Memooamu Uccie008aHUs Ha 8030elicmaue
memnepamypbl. Hccnedoeanus MexaHuyeckux ceoticme bemona npu Hazpese nposooUNUCh No pasHbim
MemoOam UCTIbIMAHUSL, PA3TUYHBIX BUO08 U COCMABO8 OEMOHA, YMO NPUBELO K DOIbUOMY PAZHOOOPA3UIO
OAaHHbBIX, YMO MPYOHO YCMAHOBUMb Kakue-mo 3akoHomeprocmu. Cesizb HanpsidiceHull u depopmayuil st
bemona npu mazpese He YOAEMCs NOAYHUMb U3 ONBIMOE 6 NPAMOM 6UOe U HeobXOO0UMAa Memoouxda
onpedenenuss mpebdyemvix xapakmepucmux. Coenan 6vi600 0 HeOOXOOUMOCMU CMAHOAPMU3AYUL
VCIOGUTL UCHLIMAHUIL, HAYYHO20 0000UeHUsl, CIMPYKMYPUPOBAHUS U AHAIU3A BbISIGIEHHO20 MHO2000DA3Us
PE3YIbMAMO8 UCCIEO08AHUSI MEXAHUYECKUX CE0UCmE 6Gemona npu Hazpege, CnocooHoe 00bICHUMb
cywecmayrouue 3aKOHOMEPHOCIU U NPEOCKA3anb HOBbIE.

Knrouesvie cnosa: Gemow, ocHecmouikocmy, Hazped NOO  HASPY3KOU,  Ouaspamma
deghopmuposanis, MOOy1b YIPY2OCMU NpU Hazpese, pazoeienue KOMHOHEHMOo8 dehopmayuu, Mooesb
MEPMOCUTOB020 CONPOMUBTEHUS.

V.S. FEDOROV!, V.E. LEVITSKY'

' Russian University of Transport, Moscow, Russia

DEVELOPMENT OF METHODOLOGY FOR STUDYING THE EFFECT OF
TEMPERATURE ON THE MECHANICAL PROPERTIES OF CONCRETE

Abctract. This article is the first in a series of articles devoted to the generalization and analysis
of numerous published materials on the study of mechanical properties of concrete during heating. The
need to study the effect of heating temperature on the mechanical characteristics of concrete is due to the
need for their use in applied practical calculation methods for assessing the fire resistance of structures.
An idea is given about the scope of the available research programs, their accessibility and differences.
The results of numerous and diverse studies of the strength and deformation characteristics of concrete are
described, confirmed by special methods of studying the effects of temperature. Studies of the mechanical
properties of concrete during heating were carried out using various testing methods, different types and
compositions of concrete, which led to a wide variety of data, which makes it difficult to establish any
patterns. The relationship between stresses and deformations for concrete during heating cannot be
obtained from experiments in direct form, and a methodology is needed to determine the required
characteristics. The conclusion is made about the need for standardization of test conditions, scientific
generalization, structuring and analysis of the revealed variety of results of studying the mechanical
properties of concrete during heating, which can explain existing patterns and predict new ones.

Keywords: concrete, fire resistance, heating under load, deformation diagram, modulus of
elasticity under heating, separation of deformation components, thermal force resistance model.
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JAE®POPMATHUBHOCTD JUCIIEPCHO APMUPOBAHHOI'O
KEPAM3UTOBETOHA IO/l HATPY3KOM

Aunnomayun. Cmamesi nocesiwjeHa UCCIe008AHUIO 0COOEHHOCmel 0eOpMUposanus u
paspyuwenus Kepamumo0oemonda, OUCNepCHO apMupo8anHo2o 6010kHamu. Ilpedcmasnenvl pesyivmamaol
UCTBIMAHUL KepaM3umoOemoHHblX 00pa3|08, apMUpOBAHHBIX 8bICOKOMOOYIbHOU ba3anbmogou pubdpotl,
a  makdce  HUSKOMOOYIbHOU — CUHMEMUYecKol  MUKpo- u  makpogubpou. Paccmompenvl
IKCNEPUMEHMANbHBIE OAHHblE CUTOBbIX U IHEPLeMUYECKUX XAPAKMEPUCUK MpeujuHoCmouKkocmu
Pubporepam3umoOemonHvIx  00paA3yos, NOAVUEHHbIe IKCHEPUMEHMAIHO 6 COOMEEMCMEUl ¢
nonoscenuamu  TOCT  29167-2021  «bemonvl.  Memoowvt  onpedenenus  Xapakmepucmuk
MPeWUHOCMOUKOCIU (8A3KOCIU PA3PYWIEHUS) NPU CMATNUYECKOM HASPYICEHUUy. Ycmarnoeneno, 4mo
apmuposamue HUSKOMOOYIbHLIMU CUHMEMUYECKUMU MAKPOBOLOKHAMU MOXHCEM NPUBECTHU K NOBLIUEHUIO
npouHoOCmMuU Kepam3umobemona, npuuem bonee SHauUmenbHoMy 0axce no CPASGHEHUIO ¢ apMUpo8anuem
BbLICOKOMOOYIbHBIMY  Oa3anbmoguimMu  8onokHamu. Oonako Oocmudicenue Mot npoyHocmu 0yoem
CONPOBONCOAMBCA SHAUUMENLHBIMU NPOUOAMU.

Kntouesvie cnosa: @ubpobemon, Kepamsumobemown, mMpewuHOCMOUKOCHb, — BA3KOCMb
paspywenus, oepopmayuu, Kpumuieckuil KOIQQuyueHm uHmeHCUHOCMU HANPAANCEHUU, NPOUHOCMDb.

Yu.V. PUKHARENKO!, D.A. PANTELEEV'!, M.1. ZHAVORONKOV'!
"Federal State Budgetary Educational Institution of Higher Education
«Saint Petersburg State University of Architecture and Civil Engineering», St. Petersburg, Russia

DEFORMABILITY OF DISPERSED REINFORCED EXPANDED CLAY
CONCRETE UNDER LOAD

Abstract. The article is devoted to the study of the deformation and destruction characteristics
of expanded clay concrete dispersively reinforced with fibers. The article presents the test results of
expanded clay concrete samples reinforced with high-modulus basalt fiber, as well as low-modulus
synthetic micro- and macrofiber. The article considers the experimental data on the strength and energy
characteristics of crack resistance of fiber expanded clay concrete samples, obtained experimentally in
accordance with the provisions of GOST 29167-2021 «Concrete. Methods for determining crack
resistance characteristics (fracture toughness) under static loadingy». It was found that reinforcement
with low-modulus synthetic macrofibers can lead to an increase in the strength of expanded clay concrete,
and a more significant one even in comparison with reinforcement with high-modulus basalt fibers.
However, achieving this strength will be accompanied by significant deflections.

Keywords: fiber concrete, expanded clay concrete, crack resistance, fracture toughness,

deformation, critical stress intensity factor, strength.
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BJIUAHUE TEXHOJOI'MYECKUX JTOBABOK HA AA'E3MOHHBIE
CBOHCTBA TEPMETHKA

Annomauus. I'epmemuxu Hawau wupoKoe npuMeHerue 8 cmpoumenbcmee. Hx npumernsiom 0
2epmMemu3ayuu pazbeMHbIX U HEPA3beMHbIX COeOUHeHUll, KOHCMPYKYUL, DA3TUYHBIX CMbIKO8 U UBO8.
OcHo8HOU 00beM HeOMBEPAHCOAEMBIX 2ePMEMUKO8 NPeOCNABIAIOM 2ePMeMUKU HA OCHO8e OYMUIKAYUYKA.
Omu ecepmemuruy, 061a0as psa0OM NPeUMyuwjecms, UMeiom CyuwecmeeHHblll HedOCmamoK — HU3KYIO
ammocgepocmoiikocma.

Haubonvwuii unmepec 6 cmpoumenbcmee npedcmasisiiom ammoc@epocmouirue 2epmMemuxu.
Taxue cepmemuru GO3MOJICHO NOAYHAMb HA OCHOBE IMUNEHRPONUIEH08020 Kayuyka. Ou obradaem
BbICOKOU amMOChepoCmouUKoCmblo, CMOEK K 030HOB0MY OKUCIEHUIO, HO UMeem HU3KYIO ad2e3ur0 K
PazIUUHbLIM CYOCMPAman.

Llenvio uccredoganuii A6n1emcs NOBbIUEHUE A02e3UOHHOU HNPOYHOCHIU HEeOMBePHCOAeMO20
2epMemuKa Ha OCHO8e SMUNIEHNPONUNIEHO8020 KayuyKd. [lns YayuuieHus ao2e3uoHHOU NpPOYHOCU
npuMeHsIom mexHono2uyeckue 006asku. B kauecmse mexnono2uyeckux 000a80K UCHONbIOBAU OUNYMbI.
B cmamve paccmampueaemcs enusHue mexHono2uueckux 000A80K HA AO02E3UOHHYIO HPOYHOCD.
THokaszano, umo npumeHneHue mMexHoaO02UYECKUX 00OABOK NOBLICUNO AO2e3UOHHYIO npouHocmb 6 1,5 — 2
pasa.

Knwuesvie cnosa: 3mwzennp0nwzenoebzzl Kay4yK, mexHojalocu4ecKkue 006061(1/!, cepmemux,
aoze3uonHas npo4YHoOCmb.

V.D. CHERKASOV !, A.V. BORODIN!

"Mordovian State University named after N.P. Ogarev, Saransk, Russia

INFLUENCE OF TECHNOLOGICAL ADDITIVES ON THE ADHESIVE
PROPERTIES OF SEALANT

Abstract. Sealants are widely used in construction. They are used to seal detachable and
permanent connections, structures, various joints and seams. The main volume of non-hardening sealants
are sealants based on butyl rubber. These sealants, having a number of advantages, have a significant
drawback - low weather resistance.

Weather-resistant sealants are of the greatest interest in construction. Such sealants can be
obtained on the basis of ethylene-propylene rubber. It has high weather resistance, is resistant to ozone
oxidation, but has low adhesion to various substrates.

The purpose of the research is to increase the adhesive strength of a non-hardening sealant based
on ethylene-propylene rubber. To improve the adhesive strength, process additives are used. Bitumen was
used as process additives. The article considers the effect of process additives on adhesive strength. It is
shown that the use of process additives increased the adhesive strength by 1.5 - 2 times.

Keywords: ethylene propylene rubber, technological additives, sealant, adhesive strength.
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YBakaemble aBTOPBI!
IIpocum Bac 03HAKOMHMTBCS C OCHOBHBIMH TPeOOBAHUSIMU
K 0()OpPMJICHMIO HAYYHBIX cTaTeil
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2 cM, JIeBoe ToJIe — 2 CM, MOJIsl BHU3Y M BBEPXY — 2 CM; BCE CTPAHUIBI PYKOIIMCH JOJKHBI UMETh CIUIOLTHYIO
HyMEpaLHIO.

e Crarbs MPeIOCTaBISAETCS B SIEKTPOHHOM BHJIE TI0 DJICKTPOHHOW MOYTE WM Yepe3 CHCTEMY DJIEKTPOHHOM
pelaKIuH.

e B oxHOM cOOpHHKE MOXXET ObITh OIyOJMKOBaHa TOJBKO OJHA CTAaThsi OJHOIO AaBTOPA, BKIIOYAs
COaBTOPCTBO.

e Ecnu ctaThs BO3BpaIaeTcsi aBTOPY Ha 10pabO0TKY, UCTIPABIICHHBIH BAPHAHT CIIEAYET MPUCIIATh B PEIAKIIHIO
MOBTOPHO, MPWUJIOXKHB HHCBMO C OTBETAaMHM Ha 3aMeuyaHMs peleH3eHTa. JlopaboTaHHBIN BapHaHT CTaTbU
PELEH3UPYETCST U paccMaTpUBAETCS PENAKLMOHHOM Koyulerueil BHOBb. JlaToil mpenacTaBieHUs MaTepualia
CUHUTACTCA AaTa NOCTYIUICHUA B PCAAKIIUIO OKOHYATCIILHOI'O BaprUaHTa HCHpaBJ’ICHHOﬁ CTaTbu.

e AHHOTaMM BCEX IyONMKYEMBIX MAaTEpUAJIOB, KIIIOYEBBIE CIIOBAa, MHPOpManus 00 aBTOpaxX, CIHUCKH
JTUTEpaTypsl OYAyT HaXOAUTHCS B CBOOOJHOM JOCTYIE Ha caiiTeé COOTBETCTBYIOIIETO JKypHalla M Ha caiire
Poccwiickoit Hay4uHOH 2nexTpoHHOH 6rbmmoTexn — PYHObB (Poccuiickuii nHIEKC HAyYHOTO IIUTHPOBAHUA).

B TekcTe cTaThM HE PEKOMEHAYETCSI TIPUMEHSITh:

- 000pOTHI pa3rOBOPHON peUH, TEXHUITU3MBI, TPO(HECCHOHAIN3MEI;

- 7151 OTHOTO U TOTO K€ MOHATHSI Pa3IMuHble HAYYHBIE TEPMHUHBI, OJIN3KHE 110 CMBICTY (CHHOHMMBI), 8 TAKXKE
HWHOCTPAHHBIC CJIOBA M TCPMUHBI IIPU HAJIMYHUKU PABHO3HAYHBIX CJIOB U TCPMHUHOB B PYCCKOM A3LIKE;

- TIPOHM3BOJILHBIE CIIOBOOOPA30BAHUS;

- COKpallleHHsl CIIOB, KPOME YCTAaHOBJICHHBIX IPaBUIAMH PYCCKOW opdorpaduu, COOTBETCTBYIOIIUMHU
CTaH/IapTaMHU.

o CokpamieHus 1 a0OpeBHATYPBI IOJDKHBI paciI(pPOBBIBATHCS 110 MECTY IIEPBOTO YIIOMUHAHUS (BXOKICHUS )
B TEKCTE CTAThH.

Oo0s3aTe/IbHBIC 3JIEMEHTBI:
- 3aryiapue (Ha PYCCKOM M aHIJIMICKOM fi3bIKe) IyOJIMKyeMOro MaTepHajia JOJKHO OBITh TOYHBIM H
€MKHM, CJI0BA, BXOJISIIINE B 3arJIaBUe, IOJDKHBI OBITh SICHBIMU CaMH 110 ce0e, a He TOJIbKO B KOHTEKCTE; CIeyeT
n30eraTh CI0KHBIX CHHTAaKCHYECKHX KOHCTPYKIIMH, HOBBIX CIOBOOOPAa30BaHHI U TEPMHHOB, a TAKXKE CIIOB
Y3KONpo(}ecCHOHATLHOIO U MECTHOT'O 3HAUCHHUS;
- aHHOTAUUs (HA PyCCKOM M aHTJIHIICKOM fI3bIKe) KPAaTKO OMUCHIBACT OOBEKT UCCIIETOBAHHMSI, MOTHUBAIIHIO
K TPOBEJCHUIO WCCIIEJIOBAHUS, PE3yNbTaThl HCCIENOBaHMUS (PEKOMEHIyeTCs YKa3blBaThb KOHKpPETHBIE
Pe3yJbTaThl U 3aBUCUMOCTH, TIOJIy4Y€HHbIE B UCCIIEIOBAHUH ), BBIBOJIBI (KPATKO); PEKOMEHIYEeMbIi 00beM — OT
200 mo 250 cnos;
- KJIOYeBble CJIOBa (HA PYyCCKOM W AHIJIMIICKOM fI3bIKe) — 3TO TEKCTOBBIE METKH, 110 KOTOPHIM MOXKHO
HalTU CTAaThIO IPHU MOUCKE U ONPEIENUTh MPEIMETHYIO 001aCTh TEKCTa; OOBIYHO MX BBIOMPAIOT M3 TEKCTa
myOIMKyeMoro MaTepuaa, J0CTaTOYHO 5-10 KII0UeBBIX CIIOB.
- CHHCOK JINTEPATYphl, HA KOTOPYIO aBTOP CCHUIACTCS B TEKCTE CTAThU; PEKOMEHAYEMbIH 00BEM CITUCKa
JIUTEpaTypsl — He MeHee 20 HICTOUHUKOB.

B nndopmanuu 06 aBropax pekomenayetcs ykassiBatb ORCID, Scopus ID u SPIN-koz, nprcBOoeHHBIH B
PUHLI.

Penakius He B3WMaeT TUIaTy C aBTOPOB 3a IOATOTOBKY, PEIEH3UPOBAHHE W Pa3MEUIEHHE B OTKPHITOM
JIOCTYIIE CTaTeH.

[IpaBo mcmoNb30BaHUS MPOU3BEICHUH MPEAOCTABICHO aBTOPAaMH Ha OCHOBaHMH T1. 2 cT. 1286 YerBeproit
yactu ['paxxtanckoro Kogexca Pocculickoit @enepanuu.

C nosHoii Bepcueii TpedoBaHUIl K 0()OPMIIEHHIO HAYYHBIX CTATei
Bbl Mo:keTe 03HAKOMUTHLCA Ha caiiTe https://construction.elpub.ru/jour/index
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