"Cyuacni mexnonozii ma memoou po3paxyukie y oyoiesnuymei', eunyck 16, 2021

VIIK 624.074.2 https://doi.org/10.36910/6775-2410-6208-2021-6(16)-10

PEBITAJII3ALISI BYAIBEJIb TA CIIOPY/I 13 3ACTOCYBAHHSIM
OJHOIOSICHUX CITYACTHX METAJIEBUX KYIOJIIB TA
OCOBJIUBICTH iX POBOTH

REVITALIZATION OF BUILDINGS AND STRUCTURES USING
SINGLE-LAYER MESH METAL DOMES AND THE PECULIARITY OF
THEIR WORK

Koaomiituyk I'.Il., k.T.H., foueHt, Maiicrpeako O.®., K.T.H., IOLEHT,
Konowmiituyk B.I'., acmipanr, Koaomiiiuyk B.I'., marictp (Opecbka
Jep;kaBHA akajeMist OyAiBHMITBA Ta apXiTeKTypHu, M. Oneca)

Kolomiychuk G.P., PhD., associate professor, Maistrenko O.F., PhD.,
associate professor, Kolomiichuk V.G., postgraduate student, Kolomiichuk
V.G., master (Odessa State Academy Civil Engineering and Architecture,
Odessa)

V' ceimosiii nmpakmuyi 6yoisHuymea wuUpoKe PO3NOECIOONCEHHS 3HAXOOUMb
pesimanizayia 6yoieenv i cnopyo 3 BUKOPUCMAHHAM NOJIOSUX OOHONOACHUX CIMYacmux
Mmemanesux Kynonie. Ilonoei Kynoau 003601a10mv ymeoposamu MeHuiuil 6y0igenbHull
00’em, ane ix poboma nio Oi€l0 HABAHMANCEHHS 3HAYHO YCKIAOHIOEMbCA. I HA CbO2OOHI
He 00Cmamubo 8UpilieHi npodieMu pO3PAXYHKY CIIUKOCMI MAaKux Kyno.is.

During the revitalization, a set of works is carried out, providing for the
preservation of the architectural appearance of buildings with the creation of internal
filling and interiors and engineering and technological equipment in accordance with
modern standards and requirements. In world practice, there are many unique examples
that clearly demonstrate the specifics of these works with the use of metal domes. The
effectiveness of dome coverings is known, but there are still unresolved issues that are
partially considered in this work.

Examples of revitalization of buildings and structures using metal domes of
coatings include: - a glass cone over a shot tower in Melbourne; - a glass dome with a
mirrored cone and ramps in the revived Reichstag in Berlin; - glass domes over the gas
meters in Vienna; - The glass dome of the Takamatsu Marugamecho shopping area in
Japan; - the dome over the bullring in Khetiv.

Most often, shallow metal mesh domes are used in construction practice. Such
structures make it possible to form a smaller building volume, but their work becomes
much more complicated under the action of a load. And to date, the problems of
calculating the stability of such domes have not been sufficiently resolved. The main
reason is the discrepancy between the experimental data and the performed calculations.
The actual shape and position of the mesh dome nodes, as well as its real stress-strain
state during operation differs from the state developed by the project. The accumulated
deviations of the dome geometry during its installation, manufacturing defects and
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damage received during operation significantly change the ideal design scheme used in
the calculations and increase the probability of buckling.

The impossibility of erecting such structures with ideal geometric parameters due
to errors arising from objective reasons is noted. These errors lead to the complication
of the connection of the mounting structural elements of the domes in the nodes.

It is shown how large the differences in assessing the safety of a structure can arise
if the standard deviation of a random variable responsible for the imperfection of the
arrangement of nodes is incorrectly estimated.

Reliable unloading analysis is vital to ensure that the large span structure is
reliably loaded into its design position. Potential failure caused by manufacturing defects
and local effects such as defective welding and bolting can be detected and prevented in
advance.

Research on the progressive destruction of spatial structures is not enough. The
main reason for this: it is intuitively believed that spatial structures have a large number
of duplicate elements and the ability to redistribute efforts. However, it has been
demonstrated that failure of some critical elements can lead to progressive destruction of
spatial structures.

To obtain the relationship between the critical load of buckling and the amplitude
of the initial imperfections, the known results of experimental studies were used, where
the accuracy was high in measuring imperfections and in carrying out loading of
spherical shells. The obtained dependence allows introducing corrections for the value of
the critical load of buckling of mesh domes, where the following is used as the initial
data: - reduced dome thickness; - the largest amplitude of the measured initial
imperfections of the shape after the erection of the structure at the construction site.

Kniouoei cnosa: pesimanizayis, 0OHONOACHUL cimuyacmui Memanesuii  Kynoi,
deghexmu npu 6U20MOGINIeHHI, HeOOCKOHANOCHI (opMu, CIILIKICMb.

Keywords: revitalization, single-layer mesh metal dome, manufacturing defects,
shape imperfection, stability.

Beryn. Ilig uac pesiTamizamii BUKOHYETBCS KOMIUIEKC pOOIT, IO
nepezdavae 30€peKEHHsT apXITEKTYPHOTO 00pasy Oy/iBenb, BIAMOBIAHO [0
Cy4acHHMX HOPM Ta BUMOI. Y CBITOBIll mpakTuil € 0arato yHiKaJbHUX
MPUKIIAAiB, KOTPi HATIATHO JEMOHCTPYIOTh CHelnudiKy BKa3zaHHX poOIT i3
3aCTOCYBaHHSAM MeETaJIeBUX KymoiiB. EQEeKTHBHICTH KYNONBHHX ITIOKPUTTIB
BiJIOMa, aJie¢ € ¢ HEBUPIMICHI MUTaHHSA, SKi YaCTKOBO PO3IIIAAIOTHECS B HaHIN
po0ori.

AHaJii3 ocTaHHIX AocjilkeHb Ta myOJikauii. BuzHayHowo mnaM'aTkoro
MensOypHy € apobonmBapHa Bexka - Lot Tayep (Shot Tower). Bona Oyna
moOymoBana B 1890 pori 1 oTouena cxiagamu. Ilig yac po3Butky MensOypHa,
iHmi OyxiBmi 3HeceHi, aje ictopumyHOo 3Hauyma S50-merpoBa Shot Tower
30epekeHa 1 Oyma mOKpuTa 77-METPOBUM KOHIYHMM CKISTHUM KYTIOJIOM
toproBoro teHTpy Melbourne Central [1]. Ckisuuii kymosnm — Ha#Gimbira
KOHCTPYKILisi TAKOrO THITY Y cBiTi (puc. 1). Foro miamerp 80 M, BasuTh 490 T.

Kymnon Bizpomxenoro Peiixcrary — uynosa HamiBcdepa (puc. 2), cTBOpeHa
3 MIIHOTO CKJa Ta METaly — CBO€piJHAa Tepaca JaiameTpoM 40 M Ta BHCOTOIO
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23,5 M [2]. Ogue maHxyc ycepenuHi Kynoia Mpu3HAYeHUN IS iAoMY, 1HIITHHA
— st cinycky. IpoTsokHicTh cmipani — 230 M, mumpuHa — 1,8 M. 3aranpHa Bara
Kymonma craHoButs 1200 T, a mioma ckisHoi moBepxHi — 6miseko 3000 M%. Ha
Jaxy, y Kymnodji, oJqHOYacHO nepeOyBae Tucsya jroner. [lig ioro BepmmHoOO —
OIJISLIOBMH MailaH4YMK, 3BIJKM BIAKPHBAETHCS KpyroBa maHopama bepimiHy.
Kymnon ynamroBanuii Tak, 1o BigBigyBad 6auuTh HE JMIIE TAHOpPaMy MicTa, a i
3ay 3acimaHp mapiaameHty. CydacHHI Kynojl — YacTHHAa EKOEHEProCHUCTEMHU
Oynieni. B cepenuni HROrO — KOHYC i3 360 m3epkam y 30 psamiB. 3 iXHBOIO
JOIIOMOTOI0 JI0 3aJIM IapiaMeHTy MOTpaiusie JIeHHe cBimio. Komm'rotepHa
mporpamMa peryjioe€ HaxWI J3epKayll Tak, o0 3a Oyme-sAKkoi moromu
CTBOPIOBAJIOCS ileanbHe OCBiTHeHHA. [iraHtchka Iiiika-KOoHyc 3abesmedye
BEHTIIALII0 OyIWHKY B3WMKY 3 MiHIMAaJbHHMH BTpaTaMH TeIUia. ApPXITEKTOp
Hopman ®octep Ha OCHOBiI CTapoi BEIMYHOI CIIOPYIH CTBOPHB 3PYIHHN
NpocCTip A1 poOOTH MapiIaMeHTy, 30epiriu iCTOPUYHI PHCH.

—- --u-v. ~

-',«,

Puc. 2. CxistHMI KyToJ Hat PeHXCTaFOM y bepnini
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VHIKaIPHUM TPHUKIAZOM € peBiTamizamiss MPOMHCIOBHX  CIIOPY.
ra3ocxoBuill (rasrosbiepiB) B Micti BimHi (ABcTpis) s rpoMajichbKOTo
npusHadeHHs (puc. 3). ['asrompaepu TPEACTaBISIOTE COOOK  YOTHPH
watiEpuaHi ciopymu obesrom 6mmseko 90,0 tHe. M°, BucoTo 70 M Ta
nepetuHoM 60 M, koxHa [3]. HaBkpyru Tak 3BaHOTO «MOKPOTO» rasrojibaepa
BIIAIITOBaHI LErisHi cTiHu. Bkasani crmopymu Oymm 30ynoBani B 1896-1899

Puc. 3. CxusiHuii Kynos Haj ra3oMeTpoM y Bigni

Bu3HayHOI0 TaM'SATKOIO BiJPOIKEHOTO TOProBoro paiiony Takamairy
MapyramemaTi € HOBaTOPCHKHH IM3aliH NPOCTOPY KPYTriol IUIOIii, BKPUTOI
BEJIMYE3HUM KpuinTaieBuM KymosioM [4]. Kymon 30ynosanmii BiiTky 2007
POKy, Mae JiameTp 26 M i BUCOTy 32 M, 10 poOHTH Horo HaiiOnemmM y SnoHii

(puc. 4).
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B Xarii (Icmanis) BUKOHaHO peBiTamizalito apeHu s 0010 OWKiB 3
yHIalTyBaHHSAM TOKPUTTS HaJ TPHUOYHaMH Yy BHUIJBIII METAJIEBOTO KYIOJIY
(puc. 5). OO6omoOHKAa TMOKPUTTSA 3BeACHa 3a JOTMOMOTOK HOBOTO CHOCOOY
«Pantadome System» [5]. Kymon chepudnoi hopMu 3 LEHTpATBHUM OTBOPOM
niamerpoM 42 M 1 3oBHimHIM agiamerpom 101,6 M, omepruil Ha 44 KOJIOHH,
PO3MOIICHUX O KOy JiaMeTpoM 86,4 M.

— TR

Puc. 5. PeBiTanizoBana apena uist 6010 OukiB y Xarisi

ini i 3aBnanns. BukoHatu aHati3 HOBUX JOCIHIHKEHB IO 3aCTOCYBAHHIO
OJTHOTIOSICHUX CITYACTHX KYIOJIIB B peBiTai3aiii OyaiBess i Cropy/.

OcnoBHa 4actuHa. Kymon — HaWOUMeII pamioHadbHE MOKPUTTA B
OymiBIsAX Ta cropynax Kpyrioi ¢opmu. Halfwacrime B mpakTwii OyJiBHHUIITBA
3aCTOCOBYIOTBCSI TIOJIOTI MeTalieBi CITKOBI Kymoiw. Taki KOHCTPYKIIiT
JIO3BOJIIFOTH YTBOPIOBATH MEHIINH OyAiBeNbHHNA 00’eM, aie iX poboTa mif Aieto
HaBaHTAKEHHS 3HAYHO YCKJIAIHIOEThCA. | Ha CHOTOHI HEOCTaTHHO BUPIIICHI
mpoOJIeMH PO3paxyHKY CTIHKOCTI Takux KymoiiB. OCHOBHOK MPHYMHOIO €
pO30ODKHICTE ~ MDK  EKCIePHMMEHTAIPHMMH  JaHUMH  Ta  BUKOHAHUMH
po3paxyHkamu. /[lilicha ¢opMa Ta IOJOXKEHHs BY3NIB CITKOBOIO KyIojia, a
TakoX HOro pealbHUH HaMpyXeHO-AehOpPMOBAHUM CTaH y  TIpoIleci
eKCIUTyaTallii BiIpi3HsIEThCS BiJl cTaHy, po3pobieHoro mpoekToM. HakommueHi
BIIXWICHHS TeoMeTpii Kymoja IIiJ dYac HWOTO MOHTaxy, aAehexkTd mpH
BUTOTOBJICHHI Ta TIONIKO/PKEHHS, OTPHMMaHi IMiJl Yac eKCIUTyaTallii, 3HadyHO
3MIHIOIOTh iIeJIbHY PO3PaxyHKOBY CXEMY, IO BUKOpPHCTaHa B PO3paxyHKax, i
30UIBIIYIOTH HMOBIPHICTH BTPATH CTIHKOCTI.

Y poGoti [6] Ha ocHOBI aHamizy HpOLECYy 3BEIACHHS IBOMOSCHHX
METaJIeBUX KYIOJiB MOKA3aHO MPUYMHU IIOSBU TOYATKOBHUX 3YCHJIIb y €JIEMEHTax
Kynosia. Bka3zaHo Ha HeoOXiJHICTh BUKOPHCTaHHS IPU MOHTaXI MiATOHOYHHUX
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omepariif, IO CYMPOBOIKYIOTBCSI CHJIOBUMH BIUIMBAMH Ta IPHU3BOIATH 0
MOSIBU TIOYATKOBUX 3YCHJIb Yepe3 MOXMOKH. 3alpOIOHOBAHO Ta ITATBEPKEHO
pO3paxyHKaMy KOHKPETHOTO KYIIOJy METOJUKY KOMI'FOTEPHOTO MOJIEIIIOBAHHS
CHJIOBOTO YCYHEHHS MOKJIMBUX IIOXHOOK HOTO MOHTaXYy.

Y pobGori [7] BukoHaHa cmpoba ONIHUTH BIUIMB HEIOCKOHAIOCTI
po3TallyBaHHsS  BY3JiB Ha  HaJiMHICTb Kymoia. AHal3  CTOCYEThCS
OJTHOTIOSICHOTO CTaJIeBOT'O CITKOBOT'O KYIIOJIA, SIKMH Jy>Ke YyTJIMBUH IO TPOPHBY
By3ia. TpaekTopito HaBaHTa)KEHHS-TIEPEMIIICHHS KOHCTPYKII BHU3HAYAIHA 32
noromororo mporpamu MCE-Krata. [l Bu3HadeHHS WMOBIPHOCTI BiAMOBH,
iHIeKCY HAIIIHOCTI Ta 1HAEKCY eTaCTHYHOCTI 3aCTOCOBAHO METO alPOKCHMAIIii
METOIy HAIIfHOCTI MEepIIoro TMOpsAKy. AHami3 HAZIHHOCTI TPOBOAMBCA 3a
JOTIOMOTOI0 TIporpamMHoro 3abesmedeHHss Numpress Explore, po3pobienoro B
[HCTHTYTI DyHIAMEHTAFPHUX TEXHOJOTIYHUX HOCHIIKeHb [10IpCchKOI akamzeMii
Hayk y Bapmuai. ¥ miii po0OoTi moka3aHO, HACKUIBKHM BEJIMKI BIJIMIHHOCTI B
OLIHII Oe3MeKr KOHCTPYKIIT MOKYTh BUHUKHYTH, SKIO HEHPaBHJIBHO OLIHUTH
CTaHJAPTHE BIAXWICHHS BHUIAJKOBOI BEJIMYHHM, III0 BIJMNOBiZae 3a
HEJIOCKOHAIICTh PO3TALIYBaHHS BY3IIiB.

Binpuricte 30yn0oBaHMX CiTYacTHX OOOJOHOK XapaKTEPH3YIOTHCS OJHHM
a0o JeKkiNbKOMa BUIBHUMH KpasiMM, SIKi BUHHKAIOTh B pe3yNbTaTi oOpi3aHHsI
OTIOPHOI TIOBEPXHi CiTYACTOI 00OJIOHKH, MO0 3a0Ee3MEUUTH JOCTYI A0 OYHiBII
abo iHTerpyBaTH CiT4acTy OOOJIOHKY B iCHYIO4i KOHCTpyKuii [8]. Jloci nuie
KiJJbKa HAyKOBHX CHCTEMATHYHHX JOCITI[PKCHb OYJI0O TPHCBSIYCHO BIUIMBY
MPY)XHUX TpPaHNIHUX CTPYKTYp Ha CTIHKICTh ciTdacTHX 000JI0OHOK. JlaHe
JOCITI/KEHHS! CTIPSIMOBAaHEe Ha 3allOBHEHHS JESIKMX NPOTalHMH y Wi mpobiemi.
Jlist 11bOT0 IpOaHaTi30BaHa i1eaibHa riOpUaHa OJHOIIIAPOBA CiTUyacTa 000JOHKA
3 BUIbHUM KPa€M Ta HEAKTUBHUM BUTMHOM. UyTIMBICTH CiTHACTOT OOOJIOHKHU 10
3THHAJIBHOT JKOPCTKOCTI I'PaHUYHOI apKM Ta JI0 3CYBY JKOPCTKOCTI IpaTrdactoi
000JIOHKHM JOCII/PKEHa 32 JOIOMOTOI0 IMapaMeTPUYHOro aHanlidy, SKuid OyB
BUKOHAHHH 3 BUKOPUCTAHHSIM YHCEIbHUX EKCIIEPHUMEHTIB.

[Tpu npoeKkTyBaHHI TIOKPUTTIB i3 BEJIMKUM MPOJIHOTOM TPaAULIHHUI METON
NIPOGKTYBAaHHA  CTHUKAae€ThCI 3  OaraTbMa  TPYAHOLIAMH, TaKUMH  SIK
HEeBU3HAaYeHICTh e()eKTUBHOI NOBXWHU BUrHHY [9]. BusBieHo, mo mnpoBeneHo
HEJIOCTaTHHO POOOTH 3 aHAIII3y PO3BAHTAXKEHHS KOHCTPYKIIN i 9ac 3BEACHHS.
HapiiiHuit aHami3 po3BaHTaXCHHS € JKATTEBO BAXIMBHM, MO0 3a0e3meYuTH
HaJlilHe HaBaHTAXCHHS BEJMKOIPOJITHOI KOHCTPYKIIi 10 CBOTO MPOEKTHOTO
nojoxeHHs. [loreHuiliHuid 30iH, cnpuYMHEHMH aedeKTaMu BHPOOHHITBA Ta
MICHEBUMH eQeKTaMH, TaKUMHU SK JAe(deKkTHe 3BapioBaHHS Ta OonTOBE
KpIiIUTeHHS, MO’KHA 3aBYAaCHO BHSBHUTH Ta 3amolirTu Womy. Pu3uk pyiHyBaHHS
BEJIMKOMNPOJIITHOI KOHCTPYKIii MOXHa YycyHyTH. Hampyry dikcamii moxHa
3BECTH JI0 MiHIMyMY, I[00 YHUKHYTH HOTEHIIHHUX 30WTKIB Ta MOIIKOKECHHS
MOCTIHOI KOHCTPYKIii. 3ampornoOHOBAaHO NPOTPECUBHUN CHHXPOHI30BAaHHHA
METOJl PO3BaHTaKEHHS /ISl BEJIMKONPOJITHUX KOHCTPYKLIHM Mij 4yac mpouecy
3BEJICHHS.
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VY crarrti [10] onmcyrOThCS €KCHEPUMMEHTH Ta aHaji3 IOBHOI MOBEIIHKH
HErJIMOOKMX Te0JIe3MYHHMX TPaT4acTUX KYIOJIB Micis BTpaTH criikocTi. Xoua
OKpeMi eJIEMEHTH € TPSIMUMH, IX F€OMETPUYHE PO3TallyBaHHS HaOIMKAETHCS
JI0 BUTHYTOI NOBEpXHi, a TUIOBAa IOBEJIHKA CWJIFHO HEJiHiMHA, BKIIIOYAIOYN
MOXIIMBICTh DAaNTOBHX CTPHUOKIB, INpH SKHX MOXE BiIOyBaTucst KuIbKa
NepepuBYACTUX MOIITOBXIB BiJl PIBHOBa)XXHOI 0J1HOT KOHGirypauii 10 iHmoi. Psax
HErIMOOKMX KYIMOJIB OyJI0 BHIOTOBJIIEHO 3a paomnomoror 3D-mpunTepa Ta
IIPOTECTOBAHO 3 BUKOPHCTAHHIM JaTYNKa HABAaHTAXKCHHS Ta JIA3EPHOTO JAaTIYNKa
HaOmkeHHs. Ha BiaMiHy Bim OUIBIIOCTI MOTEpemHIX MOCITiIKEHb, 3aMiCTh
mIapHipHUX a00 HaIMIBTBEpAUX 3'€MHAHb, MOCTIIKYBaHI PEIIiTKH BKIIOYAIOTH
3'eJHAaHHS, 10 IepeIatoTh MOMEHT, i piKCOBaHi TPAHUYHI YMOBH II0 TIEPHMETPY.
TakuM dYMHOM, BUTHH € [OMIHYIOUAM BHAOM naedopmamii mpu OidHOMY
HaBaHTa)XCHHI, 1 Ha IPaKTHUIIl MOMJIMBI MOB'13aHi Mozeni Hectiiikocti. [ToBHa
3aJIe)KHICTh HABAaHTAKECHHS B/l yCYHEHHS 1| MHOKUHHI PIBHOBaXXHI KOH(Irypamii
JIEMOHCTPYIOTBCS SIK Y €KCIIEPUMEHTI, TaK 1 y MOJIC/IIOBaHHI. EkcriepuMeHTasbHi
JIaHi TIOKa3YIOTh TICHY KOPEJISIII0 3 HETIHIMHAM aHaJli30M KiHIICBUX CJICMCHTIB
3a JIONIOMOT'OI0 METOJIB BiJCTeXeHHs IUIAXY. [IoJaHo THIOBI XapaKTEepUCTHKH
MO3/JOBXKHBOI'0 BUTHMHY €JEMEHTa Ta HOro BIUIMB Ha KPUTHYHE HABAHTAXKCHHS.
3p0o0JIeHO BUCHOBKH IIO/I0 CUMETPii Ta reOMETPUYHOT Uy TIHBOCTI.

Xoda KOHCTPYKIIl CIPOEKTOBaHiI Tak, 00 OyTH CHMETPUYHUMH, iXHS
CHUMETpis TOpYUIyeThcs He3abapoM ICIs MOYaTKOBOI JiHIHHOI cramii. Sk
MIPaBWJIO, CIIOYATKy aCHMETPUYHUM CTa€ BHYTPIIIHIN IIECTHKYTHHK, a MOTIM
30BHIIIHI TPUKYTHUKU. SIK 1 OWiKyBajocs, B €KCIEPHUMEHTI CHOCTEPIraeThCs
3HayHa acuMetrpis. [IpmOMM3HMIA KyT pa3oM i3 MOJAIBHUMH 3MIiIICHHSIMA
BUKOPUCTOBYEThCS K Mipa acumerpii. OOuaBa pesynbraTd  100pe
Y3TODKYIOTBCS 3 YACEIILHUM ITPOTHO30M.

Haiirnmuommit kynon (crpykrypa C) nokasye qy)e XOpolly BiJIIOBIJIHICTh
MDK YHCENbHUMH Ta €KCHEPHUMEHTAJIbHHUMHU pe3yJbTaTaMH SK SKICHO, TaK 1
KiJIbKiCHO. Y TOM Yac, sIK Ul HaiapiOHioro kynoisa (CTpykrypa A) 3roja Mix
€KCIIEPUMEHTOM Ta MOJISIIIOBAHHSM MEHII Bpaxkaroya. BapTo BiI3HauuTH, 1110 B
eKCIIEPUMEHTI € psA YyTIMBOCTEH, KPIM 3arajlbHAX F€OMETPUYHUX HENOJIKIB,
HalpWKJaJ, HeBEIWKa HeBU3Ha4deHICTb Mmoxayns HOHra, HeBenwka 3MiHA
reoMeTpii IMOMepeyHOro mepepidy, MOXJIHMBICTH CIIOB3aHHS 1 IDIHMHHICTD
Marepiay Mpu BUCOKHX HABAHTAXKCHHSIX.

ABapii mporpecyroyoro OOBaJ€HHS OJHOIOACHUX CITYACTHX KYyIOJIB
CepHO3HO 3arpoXkyloTh TpOMaJChKid Ta comianbHid Oesneni. CTpykTypHa
HITICHICTh Ta 3MATHICTH MPOTHUCTOSITH IOCTYIOBOMY pYHHYBaHHIO CTalOTh
BaXIMBUMH BHUMOTAMH TIPH TPOEKTYyBaHHI KOHCTpykKmii. Kiewitt Lamella i
Te0JIe3WYHI  OJTHOTIOSICHI ~ CITYACTI KYMOJM THIOBI JUIsl  KYTMOJiB, IO
BHKOPHCTOBYIOTBCSI Y BEIMKHX TPOMAnChkux of'ektax. Y pobGori [11]
MPOBEJICHO EKCIIEPUMEHTANIbHE AOCIIIKEHHs Ta YHCEeJIbHE MOJICIIOBAHHS, 11100
3pO3YMITH MEXaHi3M Iepepo3NoAiay BHYTPIIIHIX CHJI IMiJl 4ac IPOrpecyiodoro
oOBaJieHHs! KynouliB. BusHaueHo Ta nepeBipeHo TpH e(eKTHBHI METOJM OLIHKU
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OIIOpYy MPOTPECy0YoMy OOBAJIICHHIO Ta KPUTHYHOTO 3MillleHHA. Pe3ymbraTtn
nokasyroTth, mo 1 kynon Kiewitt Lamella, i reome3uuHuii Kymnos 3a3HaroTh
npopuBHoro o6sanenHs. O6Banenns kynona Kiewitt Lamella Oyno Buximikane
HECIIO/[IBAHOIO JIOKAIBFHOIO HECTaOUIBHICTIO HAaBKOJIO €JIEMEHTIB IOYaTKOBOTO
pYHHYBaHHS, TOXI SK OOBaJIEHHS T'e€OAE3WYHOr0 Kyrojia OyJo pe3ylbTaToM
LIBUIKOI 3MIiHM BY3JIOBOTO 3MILICHHS Ta PI3KOr0 3HIKEHHS JYKOPCTKOCTI
KOHCTPYKIIi.

[Tporpecytoue 0oOBajeHHS - 1€ MOMMPEHHS MOYAaTKOBOTO JIOKAJIbHOTO
pyWHYBaHHS BiI €NeMEHTa [0 €JIIEMEeHTa, [0 B KIHIEBOMY IiACYMKY
YacTHHH. B OCTaHHI POKM TOBIIOMIIATIOCS TPO JesAKi cepio3Hi aBapii 3
MpOTpecylounM  OOBaJCHHSAM  KOHCTPYKINHM, BUKIHKaHI 3eMIETpycamu,
eKCTpEeMaJIbHUMH TOTOJAHUMH yMoOBaMH abo Tepakramu. B pesymbrari Oynm
NpOBEJCHI BCEOIUHI JOCHIKEHHS Ul BUBUEHHS 3JaTHOCTI IIMX CTPYKTYp
YUHUTH OIIp MPOrpecylodoMy pyHHYBaHHIO. JlOCHiPKEeHb NpPOrpecyrouoro
pYHHYBaHHS TPOCTOPOBHX CTPYKTYp Mayio. OCHOBHOIO NPHYMHOIO IBOTO €
Taka: IHTYITUBHO BBQKA€ThCs, IO IMPOCTOPOBI KOHCTPYKIIi MAlOTh BEJIHKY
KUTBKICTh JYOJIFOIOYUX EJICMCHTIB Ta 3JaTHICTh 10 MEPEPO3MOAUTY 3YCHIIb.
OpnHak, OyJ0 MPOJECMOHCTPOBAHO, IO BiMOBA JICSIKUX KPUTHUHUX CJICMCHTIB
MOXE MPU3BECTH JI0 MPOTPECYIOUOro PyHHYBAaHHS IPOCTOPOBUX KOHCTPYKIIIH.
OCKIiNIbKM TIPOCTOPOBI CHOPYIH 3a3BHYAll CIIy’KaTh IPOMAJCBKUMH 00'€KTaMHu,
iXHA 34aTHICT IPOTUCTOSITH pPYHHYBaHHIO O€3MOCEpPEIHBHO MOB'A3aHA 3
CYCHITBHOIO OE3MeKOol0 Ta comianbHuUM 3abe3medeHHsM. OTxe, iCHye rocTpa
norpeda y MoJaibIINX JOCHIIKEHHSIX MEXaHi3My MpOrpecyiodoro oOBalleHHS
MPOCTOPOBHUX KOHCTPYKIIIH.

Teopist TOHKOCTIHHUX 000JOHOK € OJHUM 3 HAHOIIBIN AETATbHO BUBUCHHIX
po3niniB MexaHiku. OJHak, He3BaXKalou Ha 1l piBEHb ONpPALOBaHHS, B JaHUN
Yac Iie 3aJHUIIAIThCS HeBUpilieHi mpobsemu. OHIEID 3 HUX € MpobiieMa, sKa
NoJirae y BIJICYTHOCTI JOCTaTHHOTO OOIPYHTYBaHHS INPHYMH PO30INKHOCTI
TEOPETHYHO 1 eKCIIEPUMEHTANIBHO 3HaN/IEHUX KPUTUYHUX HaBaHTa)XKE€Hb BTPATH
CTIWKOCTI I TOHKOCTIHHAX O0OJIOHOK.

Buxonsum 31 CKIAQAHONIIB JOCHIIKEHb CTIHKOCTI, IS TMOOYJOBH
3aJISKHOCTI MiXK KPUTHYHAM HABAHTAXKCHHSM BTPATH CTIHKOCTI Ta aMILTITY00
MIOYAaTKOBUX HEJIOCKOHAJOCTEH 1 BUKOPUCTAHHSA ii B IHXEHEPHHX pO3paxyHKax
cityactux KymoniB, Oymo oOpano takuid miaxig [12]. Ha reomerpito
BUTOTOBJICHOTO C(EPUYHOTO KYIOJNy BBOJATHCS OOMEKEHHS Ha aMIUTITYIy
MMOYaTKOBHUX HeJOCKOHanocTedl. B sKocTi Takmx oOMEXeHb MOXYTh OyTH
BUKOPHCTaHI JOIyCKH BiIXWJICHb TIeOMeTpii Ha BHUKOHAaHHSI OyaiBeIbHO-
MOHT@XHUX  poOiT. JlIs oOTpUMaHHSA 3aleXHOCTI MDK  KPUTHYHHM
HaBaHTAXXCHHAM  BTpaTH  CTIMKOCTI  Ta  aMIUNITYZOI0  MOYaTKOBUX
HE/JIOCKOHAIOCTeH BHKOPHCTaHI BiOMi pe3ylbTaTH EKCHEPUMEHTAIbHUX
JOCIT/DKEHb HaBEJICHUX BHIE aBTOPIB, a TaKOX Ti, e Oyia BHCOKa TOYHICTD Y
BUMipax HEIOCKOHAJIOCTeH Ta B TPOBEICHHI HABAHTAXKECHHS C(HEpUIHUX
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o6onoHok. OTpuMaHa 3alleXKHICTh, IO JJO3BOJSE BBOJUTH IOTPAaBKH Ha
BEJIMYMHY KPUTUYHOTO HaBaHTaKEHHS BTPATH CTIHKOCTI CITYACTHX KYIIOJIB, 1€
B SIKOCTI BHUXIJIHUX JaHMX BHKOPUCTOBYETHCS TPHBEJCHA TOBIIMHA KYIOJa,
HalOIbIa aMILTITY1a BUMIPSIHAX ITOYaTKOBUX HEJIOCKOHAJIOCTEH (OPMHM Miciis
3BEJICHHSI KOHCTPYKIii Ha OyliBEIbHOMY MaillaHUKKY.

BucHoBkm i mepcmexkTHBH JochaimkeHb. HaBeneHo —mpukiagm
e(eKTHBHOTO 3aCTOCYBaHHSI METaJeBHX KYIIOJIIB B peBiTaiizamii OymiBenb i
criopyn. PosrmsHyTi TmpuunHHM, SKi BHKIMKAIOTh 3HAYHY PO3ODKHICTE MiX
MIPOEKTHUMH pO3p0oOKaMH Ta MOOYAOBaHUMHU NPOCTOPOBUMH KOHCTPYKIISIMH, a
TaKoXX poOOTH, 110 HANPaBJICHI Ha 30IKEHHS X pO301KHOCTEH.

MoskHa 3pOOHTH BHCHOBOK, IO PO3IJIIHYTa JOCHThH CKJIaJHA Mpodiema,
SKa € aKTyallbHOIO 1 HOTpeOy€e MOoNaNbIIOr0 BUBYCHHS.
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