€.A. 3aropyiiko, M.C. KocTupka

VYK 624.131

3aropyiiko €.A., k.T.H., n1o1u., Koctupka M.C. cryza. rp. OC-71mn
Hayionanvnuu mexniunuu ynisepcumem Yxpainu « Kuiscokuti nonimexuiynuu
incmumym imeni 1eops Cikopcvko2ox

TEXHOJIOI'TYHI PILNEHHSA PO3HIMPEHHA NIIBEMHOI'O ITPOCTOPY
ICHYIOUMX BYAIBEJIb TA CITOPY ]

B ymoBax miiyibHOiI 3a0y/10BH BEJIMKUX MICT BHHHUKAE IMOTpeda B CTBOPEHHI
JOJATKOBOTO TPOCTOPY JMAJsi PO3MIIIEHHS MNOOYTOBUX Ta 1HKEHEPHO-TEXHIUYHUX
MPUMILIEHB IT1]1 ICHYIOUUMH criopyaaMu. /o Takux cropy1 MOKHA BIJTHECTHU: M1A3EMHI
TOPriBEJIbHI KOMIUIEKCH, MOOYTOBI CKJIaI1, MJ3€MHI HapKIHTH, apXiBU Ta 1H..

CTBOpEeHHS TakuX CTPYKTyp 3a3BHUaii BHUKOHYEThCS 0€3 MPUIIMHEHHS
(yHKLIOHYBaHHA OyiBIi, OO0 PO3LIMPIOETHCS 1 TOMY BOHA MOTpeOye OCOOIMBHX
3yCHJIb O 3a0€3MEUYEeHHIO ii 0e3rmepepBHOroO (QyHKIIOHYBaHHS.

3 I0CBiy 3aKOPJAOHHMX CIEIIANICTIB B Faly3i MiJ36MHOTO Oy IIBHUIITBA MOKHA
BHJIUIMTH OKPEM1 BUMNAJAKH Y BUPIIICHH] TaKoi 3a1a4i

Koy BunHMKIa moTpeba posmmpenHs mpoctopy rorento Nikolajeff House,
Kaisaniemi, Helsinki, ®iansumgis g1 po3MIIICHHS I HHAM Ka3WHO, B CKJIa[
OyIIBHMIITBA YBIMIILIM 3eMJISIHI pOOOTH B MIJBAJILHOMY IMPOCTOPi, PEKOHCTPYKIIiS
HA3eMHOTO IMOBEPXYy TOTENt0, HASBHUX OCHOBHMX HECYUHUX CTPYKTYp, a TaKOX
JIEpEB’SIHUX TAJeBUX OMOp. byno BHUKOHAHO TOHMKEHHS PiBHSA (PyHIaAMEHTy Ha
rOuHy 16M B CKeNbHIN OCHOBI, IO JOCATAJIOCS MPOBENCHHSIM OypO BUOYXOBUMH
poboTamMu mij] iICHYI0UO0 OYIiBIICHO.

B paiioni OymiBHUUTBAa pPO3TAIIOBYBAJUCSA MACKIIbKA MIJ3€MHUX CIOPY:
KOMYHIKAI[IHHUH TyHEJb, TYHEN1 1 CTaHIIi1 METPO, M1JI36MHA aBTOCTOSHKA. TaKkox 011
rOTEJI0 PO3TAIIOBYBaBCs KIHOKOMIUIEKC Ha 10 ekpaHiB, yaCTUHA 3aJ1iB MPUMHKAE JI0
3aMpPOEKTOBAHOTO KA3WHO.

["oTens po3TaiioBanuii Ha 6epe3l MOPCHKOT0 3aJIMBY Ha MOTYKHUX LIapax MIIMHU
Ta MYJIUCTHUX BiAkiIaAcHHAX. Hwkue iXx Ha ramuOuHiI 4-7M 3HAXOIUTHCS ITOXHIIA
MOBEPXHS CKeJl 3 HYKHBOIO TOUKOI0 Ha rbuHi 12wm (puc 1, 2).

[cHyrounii maneBuil nepeB’sHUN (QYHIAMEHT 3a POKU eKCIUTyartaiii OyB
MOBHICTIO 3pYHHOBAHUH 1 IEPETBOPECHUI B PUXJIUN MYJIBIIO MOAIOHMI MaTepial.

Jlyis CTBOpEHHS OMOPH MiJl ICHYIOYl HeCydl 30BHIIIHI CTIHM 1 3amo0iraHHs
MPUTOKY BOAM B MailOyTHI MiA3eMHUN KOTJIOBaH, IPOBOAMINCH TAMIIOHAKHI pOOOTH.
3 cepeAuHU HAJ3EMHOI0 IMOBEpXYy OYIIBII BUCOTOK 2,5M HUMH poOoTaMu Oyiu
CTBOpEHI MajeBl MiAMIPHI CTIHU, KOTPl MOTIM 3B’A3yBaJINCh aHKEPAMH 31 CKEIbHUM
MacHBOM.

[lepen BupaneHHsSM cTapux (QyHIaMEHTIB Oyjia BJAIITOBAaHA IMiJl CTEJEH0
HAa3eMHOTO TIOBEpXy MacuBHa OalouyHa CTPYKTypa, fKa chopuiimMana Ha cebe
HaBaHTaXEHHs BiJ OynmiBil 1 mepenaBana ii Ha 230 TUMYacOBUX CTaJbHUX Iallb
niametpoM 170MM, sIKi BIAIITOBYBAJIWCh B CKEIBHUW MacUB MK 1CHYIOUUMH

64



Marepiaan kongpepenuii «IlepcnekTuBM pO3BUTKY OyAiBeJbHUX TEXHOJIOTi»

JepeB’THUMU TMaJIsIMU CKPi3b MIAJIOTY HA3€MHOTO MOBEPXY, 1[0 CTBOPIOBAIIU JKOPCTKI
0aITOB1 KOHCTPYKIIii, 3B’s13aH1 M1 COOOIO.
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Puc. 1. Po3piz no 6yoieni comemo Nikolajeff House i komynixayiiinomy
myHeo
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3oHa BubyxoBux pobit CriHa 3 TaMNOHaXKHNX Poboui tyHeni @
CBEpANOBHH

Puc. 2. I[Tnan niosany comento Nikolajeff House
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TakuM yuHOM, 30BHIIIHI CTIHU OY/IBI1 CIUPATUCH & MIANOPHI CTIHU, CTBOPEH1
TaMIIOHAKHUMHU KOJIOHaMH, a cepelrHa OyiBil Ha TUMYacoBi ctanei mami. [licns
BHYTPIIIHI CTPYKTYPU HA3EMHOTO TOBEPXY HIKYE CTEN1, BKITIOUAIOUH CTapi maji Oyiu
JIEMOHTOBAHI.

3eMysiHI pOoOOTH BUKOHYBAJIWCHh CTaJISIMH 3 BIAMOBITHUMH JIEMOHTaXHUMH
poGotamu. Bupgaya rpyHTy MNOpOBOAMIIACH dYepe3 IIaxTy po3mipamu 2,5x2,5 M,
Ipoii/IcHa Y BXKE 1ICHYIOUMM MIIOX1THUN TyHEb, 1110 MIHIMI3YBaJIM TUM CAMHUM IITKOTY
Ha HABKOJIUIITHE CEPEOBUIIIC.

Tak ax mam Bcs Bara OyaAiBJl MOBHHHA OyJia TmepeaHa Ha KOJOHH, Ha PiBHI
GyHIaMEHTIB LMX KOJOH OyJl0 NPOHIEHO JiBa MPOKOJBHUX POOOYUX TYHEIIO
NoBKUHOIO 110 30 M i rutomero nepepisy 18 M? KokeH.

B nenTpi 0amtoBuX TUMYAacOBUX Majib Oyiu npoiieHi 20 BepTUKAIbHUX IAXT
nepepizom 1,4x1,4 M, B cepeuHi sikux OyJid BCTAaHOBJIEH1 3a11300€TOH1 KOJIOHU. [Tics
nepeayi HaBaHTaKEHHS Ha KOJIOHU TUMYACOB1 Najli BUATUIIUCE.

Konneprnuii 3aa1 Carnegie Hall B Helo-Hopky, CIIIA Ha mouaTKy BiH MaB
JIBa KOHUEPTHHUX 3ajia pI3HUX po3MmipiB. Ane B 1997 Oyno npuiHATO PIlIEHHS PO
CTBOPEHHSI LI€ OJHOIO 3ajly, IJIsl [Or0 0YyJI0 MOTPIOHO PO3LIMPHUTH 1 3aTJIMOUTH BKE
ICHYIOYMH MIA3EMHUIN 3aJl.

[lepen movyaTkoM poOIT AEKIJIbKA KOJIOH, 1110 MIATPUMYBAJIH LETISHY CTPYKTYPY
BEPXHBOI YACTUHU CTOJITHBOI TaBHOCTI, OyJIM BUIaJIeH], a 1HIII OyJIu 3ariubJieHHl Ha
4,9M Bij piBHS HOBOTO yHIAaMeHTy. Po3poOka mopoau mpoBOAMIACH 32 JJOTIOMOTOIO
OypoBuOyxoBUX poOIT, TIAPOMOJIOTIB 1 XIMIYHO PO3IIUPSIOYUX PEAreHTIB.
TpancnopTyBaHHs mOpou 1 00IaIHAHHS TPOBOIMIIACH Yepe3 BEPTUKAIBbHI OTBOPH 3
MTOBEPXHI 1 Mpoxoau po3mipom 2,7x3,7 M. Bxke icHyrounid 3aj, 10 3HAXOJAWBCS HAJI
OyIiBeTbHUM MalJaHIMKOM, ITiJT 9ac POOIT MATPUMYBABCSI MEPEKEIO KOJIOH 1 OaJIOK
NEePEKPUTTS. 3a MICis PO3MMPEHHS MaB IUPUHY OJIM3bKO 17 M 1 JOBXKHUHY OJIM3bKO
30, a B BUCOTY J0CSTaB 9 METPIB.

IpuiimaapbHuii weHTp 0Oi0aioTexkn YyHiBepcurery mrary MiHHecoTa
(Underground Minnesota Library Access Center), Minneapolis, CIIIA 30ymoBanuii
MiJ1 3eMJICI0 1 Ma€ JBa BUIIUICHHS — apX1BHY KOJICKI[II0, Ta CXOBUILE BAXKIIUBUX, aJie
PIIKO3aMUTYBAaHUX MaTepiaiB.

B ckitag komMIuiekcy BXOASTH JIB1 MiI3€MH1 MOPOKHUHHM 3arajbHOTO TUIOIIEH0 9,9
THC. M2, sKi TPOBOAMIIMCA MiJ3€MHHMM CIIOCOOOM 3 3arajbHMM 00 ’€MOM BHHHSATOI
ripangoi macu 73 tuc. M3,

Han mim3eMHUMH TMOpPOKHMHAMM pPO3TalllOBaHA HaaA3eMHA OymiBis, sKa
nmoOyi0BaHa 13 CTAIBHOTO KapKacy 3 IETJSHUMH meperopoakamMu. BoHo 3’enHaHo 3
MOPOKHUHAMHU BEPTUKAIBHOIO MIaXTO0 ruouHoo 9,1 M. Kommieke BKiItOYae Takox
nopTain BUCOTOIO 15,2 M, sikuii 3a0e31euye npoi3a MUpUHOO 12,8 M, IKOro 1OCTaTHHO
JUTISl BAKKUX BaHTOKHUX MaIIuH (puc. 3).

Ha OyniBenbHIM JUISHIN 3a/ISITAl0Th HAHOCH TOBIIMHOIO 12,2 M, BanmHAK 8,5 M,
MIMHUCTUHN cnaHenpb 0,6 M Ta MIIaHuK TOTYXKHICTIO 45,7 M. OCKIJIbKY Ha/l MIIIAHUKOM
3aiirae TPIIIMHYBATUNM BamHSAK, HACMUEHUW BOJOIO, sika 3a0pyJHeHa Ha(TOBUMHU
JOMIIIKAMH, JOBEJIOCS BUKOPUCTOBYBATH CIHEI[lalibHI 3aXOAW IO 3MEHIIEHHIO
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3a0pyaHeHHs, 1100 BOAa, sIKa BiJKadyBajacs MpH MPOBEIEHHI eKCKaBalliid HUX pooiT
OyJa mpuifHITa MICHKOIO KaHATI3aIlI€l0.
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Puc. 3. Po3piz npubyoosu 0o 6yoisni iopuouunoi 6ioiiomexu yHigepcumemy
wmamy Minnecoma

B3moBxk CTIH KOXHOI MOpPOXHUHHU, BCTaHOBIIOBaWCS 405 BUTHYTHUX
MOMNEepPeHBO HAMPYKEHUX KPIMUIBLHUX MaHesled ToBumHOW 20 ¢M, BUCOTOW 7,6 M,
mupuHO0 3M, paaiycom 3akpyrieHHs 9 M, Barowo 11,3 1. Burnyri naneni
3a0e3nevyyBaiy 34eIUICHHS 3 MOPOIOI0 1 JI0AATKOBE 3aKPIMJICHHS CTIH MOPOXHUHH.
KoxHa maHenb BCTaHOBIIOBAJIAcsl B MPOKOJIbHY HILIY-IITPOOY B IPYHTI HA OETOHHY
MOAYIIKY 1 TOTIM Kpinmuiacs 0 MOPOTHOI CTIHKK aHKepHUMHU Oontamu. CTHK MiX
NaHEeJsSIMM 1 TOKpIBJICI0 TMOPOXXHUHU OeToHyBajucs HaOpuskOeTtonom. Ilicms
YCTaHOBKH TPyNH 3 5 MaHesnei B MpOCBIT MIXK HUMH 1 TOPOJIHIO CTIHOIO MOPOKHUHU
piBHIN MPUOIU3HO 5 CM HArHiTaBCA TaMIIOHAKHUN PO3YMH, IO 3aCTUTaB MPOTATOM
IIECTU TOJHH.
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B 3akinueHiit nopoxHuH1 0ys10 30yJ0BaHO OTHONIOBEPXOBY OY/IIBIIIO JJOBXKUHOIO
168 M Ta mmpuHOO 16,8 M 11 po3mimeHHs KoJekiii 6i6mioreku. Cropyaa 3 000x
CTOpPIH 1 3Bepxy Mae kimipeHc 1,22 M mo 3abe3mneuyro AOCTYI A0 OOCITyrOBYBaHHS
aBapiifHOTO BUXOTY.

[lle omuu BapiaHT OyAIBHMIITBA IIiJl ICHYIOUMM CIOPYJaMH 3alpOIIOHYBaB
apxitektop CkotT JlyeHoB. [[ns BTUIEHHA 1€l PO3MIMPEHHS OJHOTO 3 TeaTpiB Ha
bpongei, B Hbm—ﬁopKy, CIHIA, mictkicTb sikoro ckiagae 1700 micib BiH 00paB METOT
nigHATTS OyaiBm Haa pyHaamenToM Ha 29 gyTiB (61M3bK0 9 METpIB).

CnovaTtky OynyTh MOCHJIEHI BXK€ ICHYIO4Ul ()epMU a OJHA 3 YacTUH Oy.iBii
Tearpy OyJie mpocTo BuiydeHa. HaBkoso TeaTpy Takox Oy/e moOyaoBaHHM 3aXHUCHUM
SIIMK SIK HaJI Tak 1 mija 3emuiero. [Ticis woro Oyay BCTaHOBJICHHI CIICIliadbHI CTIHKH IS
KpIIJIEHHS. 3pelTO0 B 3a30p OyAyTh BCTAaHOBJIEHHI JIOMKpAaTH $IKl 1 MOYHYTh pyX
tearpy. [lmanyerbes migiiiMatu TeaTp etanmaMu o oMy 3a pa3. [lmanyerbes 110
MIHATTS TpuBatuMe 14 qHiB.

[Ticns migHATTS HA NPOEKTHY BIAMITKY IMOYHE CTBOPEHHS (DaKTUHYHO HOBOIL
CHOPYAHM MiJl TEATPOM 1 3aKpIIIEHHS (QYHAAMEHTY.
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