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OCOBJIMBOCTI MICTOBYIIBHOT OPTAHI3ALI NIJIBEMHUX
HAYKOBO-TOCJIJTHUX KOMILJTEKCIB

AHOTAIliS: y CTATTI HABEJIEHO PsiJl IEPEyMOB, 110 BIUIMBAIOTh HA BUOIP AUISHKH
NPOEKTYBAHHS MiI36MHUX HAYKOBO-JIOCIITHUX KOMIUIEKCIB B YKpaiHi. [IpencraBiena
iX KOpOoTKa xapakTepucThka. Ha OCHOBI MOMEpEeIHBhOrO aHalli3y CBITOBOTO JOCBITY
IIPOEKTYBAHHS JIaHOTO TUITY 00’ €KTiB BU3HAUCHI BaXKJIMBI KPUTEPIi, SKUMU JOI1IBHO
KepyBaTHCsi TIpu BHUOOpI AUISHKM TPOEKTyBaHHs. Bu3HaueHud TMOBHHUI HaOIp
(GYHKI[IOHATBHUX 30H T€HEPATLHOTO MJIaHy Ha3eMHOI TEPUTOPIi MiJ36MHOTO HAYKOBO-
nocaigaoro komriekey. ChopMylIbOBaHO HU3KY OCHOBHUX PEKOMEHJAIlIH, KOTPUMHU
Ma€ KepyBaTHUCS MPOEKTAHT MPHU PO3POOIIi TeHEPATHLHOTO IJIaHy.

Kiro4oBi ¢cioBa: mijzemMHa ypoaHiCTHKa; HAYKOBO-I0CI1IHI KOMITJIEKCH; I 13€MHI

nabopartopii; MicToOy 1IBHA OpraHi3allisl.

IMocTanoBka nmpodJjieMu. AKTyaTbHICTh 3BEJICHHS Ta €KCIUTyaTallii miJI3eMHUX
HAYKOBO-JIOCTITHUX KOMIUICKCIB, IO CHEIliami3ylThCsl B Taly3iX HAyKOBHUX
JOCJIIDKEHB B 0071aCTAX acTpo(izuku, pi13UKH eIeMEHTapHUX YaCTUHOK, Teo(]i3UKU Ta
O1oJt0ri1, HaOys1a 3HAYHOTO PO3BUTKY 3a ocTaHH1 30 pokiB. [1i13eMH1 HAyKOBO-0CIIIIH]
KOMIUIEKCH  37aTHI  3a0e3nmeuynTH  HEOoOXiJHI  yMOBUM  JJIi  TNPOBEJICHHS
EKCIIEPUMEHTAJIbHUX JOCHIDKeHh TUX (DI3UYHUX SBHUI, IO BUXOJATH 32 MEXI
Cranpaptaoi Mogeni dizuku [12]. MicTtoOyaiBHa oprasizaiiisi mi3eMHOTO HAyKOBO-
JOCTITHOTO KOMILJIEKCY € Ba)KJIMBHM ACIEKTOM B IMPOIIECI MPOEKTYBAHHS, OCKUTBKH
BUOIp po3TallyBaHHS KOMIUIEKCY Ma€ BIUIMB HAa TPYNH EKCICPUMEHTAIBHUX Ta
COIllaIbHUX (PYHKIIIOHAJIbHUX TMPOIIECIB, BiJI KOTPUX B CBOI YEpPry 3aJICKUTh
apXiTEeKTYpHO-TUIAaHYBaJIbHE Ta 00’ €EMHO-TIPOCTOPOBE BUPIIIEHHS KOMILIEKCY.

AHaJi3 ocTaHHIX Hoc/iKeHb 1 myOaikanii. Cepen myOikaiiii IpuCBsIYCHUX
TEOPETUYHUM OCHOBAM PO3BHUTKY IMiI3€MHOI YPOAHICTUKHU JTOIIJILHO 3a3HAYUTH TTpalll
E. Peitnonbac [10], B. bpoepa [5], I'. I'atiko [13]. OCHOBHI acleKTH apXITEKTypPHO-
IJIaHYBaJIbHOI Ta 00’ €MHO-IIPOCTOPOBOI CTPYKTYPH MiA3EMHUX OYJiBEIb Ta CIOPY/I
okpecieHi B pobotax X. Anmipaana [1,2], A. Kopnapo [2], Ix. becuepa [3].

ExcrutyaTariisi mia3eMHOT0 MPOCTOPY B YMOBax CTajoro PO3BUTKY CYYacHHX
MicT gociikeHa B podotax JI. ¢on nep Tann [11] ta C. Pitrepa [11], danr-Jle Ilenra
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[8], Monr-Kaur Csio [9]. 3Ha4HuMit BHECOK B TEOPETUYHI MUTAHHS PO3BUTKY IM113€MHOI
ypOaHicTUKHM 3poOmiIn ykpainchki HaykoBii: C.B. Punatok [17], M.A. MakcuMeHKO
[17]. TlepcrnekTHBH KOMILIEKCHOTO OCBOEHHS IMJI3€MHOI0 MPOCTOPY B YKpaiHi
BucBiTieH1 B parpix T.0. Himuk [16]. Haykosi niparti I'.1. Taiiko [13, 14] mpucssueni
PIOPUTETHUM 3aJja4aM PO3BUTKY IMiI3eMHOI YpOaHICTUKU B YKpaiHi, OLIHII PU3HKIB
M1J36MHOTO OY/IIBHUIITBA, ICTOPUYHOMY OCBOEHHIO IIJI3EMHOI0 IPOCTOPY B YKpaiHi.
[cTopuuHMil pO3BUTOK MiA3€MHUX OYJIBENIb Ta CIIOPY]T JOCIIKEHUN TaKOXK B Iparlsix
B. Bineupkoro [14], JI. M. Kopkymiko [15], A.M. IlnemkanoBcekoi [15].

OrnsioBo IilaHyBaJlbHA CTPYKTYypa Cy4acHUX MIJ3€MHHMX HAyKOBO-IOCIITHUX
KOMIUJIEKCIB MpejicTaBieHa B ctartsax A. lanni [7], A. berrini [4], E. Komii [6].

MeToro my0Jiikanii € BU3HAYEHHS OCHOBHMX MIiCTOOYIIBHUX 3acajl hOpMyBaHHS
M1JI3EMHUX HayKOBO-JIOCTITHUX KOMIIJIEKCIB.

OcHOBHa yYacTHHA. AHaI3 CBITOBOTO JOCBIy MPOEKTYBaHHS I1A3EMHHUX
HayKOBO-JIOCTIAHUX  KOMIUICKCIB  JIO3BOJISIE ~ BHU3HAYUTH  OCHOBHI  3acaju
MICTOOYAIBHOTO PO3TalllyBaHHS JaHUX KOMILJIEKCIB B KOHTEKCTI 1ICHYIOUYOI IiI3€MHO1
3a0y/I0BU — 1H)KEHEPHUX KOMYHIKaIIlK, 11axT, TyHeaiB. Ciuparoyuch Ha NpOoBeACHUN
aHaji3, JOIIJLHO BHOKPEMHTH PsJI YMOB, IO MalTh BIUIUB Ha BHOIp JIISHKH
3a0y/1I0BU:

1. 3anut €Bponelicbkoi opranizamii 3 saepHux gociaimpkeHs (LIEPH) mpo
oTpeOy 3BeACHHS 136 MHOTO HAyKOBO-A0CIIITHOTO KOMIUIEKCY Ha TEPUTOPIi
VYkpainu 715 MpOBEICHHS JOCTIKEHB B OJIHIH 13 3a3HaUCHUX raity3ei: (i3uku
€JIEMEHTAPHUX YACTUHOK, SIEPHOI (Pi3UKH, T€0JI0T11, 610JI0T1i.

2. Pimenns HAH VYkpainu Ta oprany BHKOHABYOi BJagu MpO MOTpeOy
OyIIBHUIITBA M1J[36MHOTO HayKOBO-/IOCIJTHOTO KOMILICKCY.

3. MicTroOyiBHI yMOBHU BKJIIOUalOTh B ce0€ MOXJIMBICTH OpraHizaiii
TPAHCHOPTHO1 1H(PACTPYKTYPH, POPMYBaHHS HAYKOBO-AOCIITHOTO OCEPEAKY
Ha ToNepeHbO 00paHiil TepUTOPIi, 3B’ 30K 3 MEPEKEI0 HAYKOBUX 3aKJIAJIIB.
Hacamnepen BaxiIMBO BpaxyBaTH 1HKEHEPHO-TEOJIOTIYHI YMOBH, HAsIBHICTh
M1J36MHUX KOMYHIKAI[H.

4. TH)XEHEpPHO-TEOJIOTIYHI yMOBHM BKJIOYAIOTh B ce0e XapakTep TIPYHTIB,
HAsIBHICTh Ta TNIMOMHY 3aJIATaHHS IPYHTOBUX BOJI, CEICMIYHI XapaKTEPUCTUKU
TIUISHKH.

5. ExoHOMIYHI YMOBHM XapaKTepU3yIOThCS MOXJIUBICTIO JIEp)KaBU 3a0€3MEUUTH
K TpOLleC MPOEKTYBAaHHS Ta OYIIBHMIITBA, TaK 1 MpPOLEC EKCIUTyaraiii
M1JI3EMHOT0 KOMILJIEKCY.

6. Ilpupoao-kiaiMaTuyHi YMOBH BU3HAYAIOThCS XapaKTEPUCTHKAMU
TeMrnepaTypu Ta BOJOTOCTI, 1HACKCOM SIKOCTI BXIJHOTO TMOBITpsS, HOTO
XIMIYHUM CKJIAIOM.
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7. ExosioriyHi yMOBHM 3ajeXaThb Bl MPUIATHOCTI MIA3EMHUX HaAp [0
BUKOPHCTAHHS, B3aEMOBIUIMBY HABKOJMIIIHBOTO CEPEOBHINA Ta 00’ €KTY, 10
TIPOEKTYETHCA.

BaxxnuBoro nepeayMoBOr0 y BUOOPI AUISTHKHM MTPOEKTYBAHHS TaKOX € crienudika
HAYKOBOI raiy3i Ta eKCIIEPUMEHTAIBLHUX TOCIIIKEHb, 1110 TPOBOASTHCS, 1110 BILJTUBAE
Ha KUJIBKICTh Ta 00’ €MHO-IPOCTOPOBE BHUPIIMICHHS EKCIEPUMEHTAIbLHUX 3B Ta
HayKOBO-JIOCTIHUX JJa0opaTtopii. 3Bakaroun Ha crnerudiky JOCTIIKEHb B raily3sx
(h13UKHU eJIEeMEHTApHUX YAaCTUHOK, siIEpHOi (h13UKHU Ta 010J10T1i, a TAKOXK BPaXOBYHOUH
MOXJIMBI PHU3UKH, TP MPOEKTYBaHHI Ta BUOOP1 JIISHKH BAXXJIMBO Tepea0aduTH
PO3BUTOK HA3eMHOI YAaCTUHHM KOMIUIEKCY, KOTpa Ma€ BKJIIOYATH B ce0e HeoOXiIHI
(GyHKIIIOHATBHI OJIOKM I 3aJI0BOJICHHSI MOTpeO IepcoHaly, o mnepedyBae Ha

TEPUTOPIi.
[Tpu BUOOP1 AUISHKY MPOEKTYBAHHS HEOOX1THO KEPYBATHCS M KOHTEKCTYaJIbHOIO
3a0y/I0BOI0 — BpaxXOBYBAaTH HAasBHICTh IIJI3EMHUX 1HXKCHEPHUX KOMYHIKaIliH,

TPAHCHOPTHUX TYHEJIB YW BEPTUKAJIBHUX IAXT. | 'OpU30HTAIbHI TPAH3UTHI HUISXU
31aTHI BMICTUTH B cOOl JOJaTKOBE OO0JaJHaHHs, 3a0€3MEeYUTH JOCTYIl BaHTAKHOTO
TPAHCIIOPTY Ta 3a0€3MEUUTH BJIAIITYBaHHS KOMYHiKalii. BepTukaipHUl a0CTyIl
3a0e3nedye 3B’S30K MIJ3€MHOI Ta HA3€MHOI YaCTWH, CIPOIIYIOYH MPOLEC JOCTYITY
HayKOBOTO Ta 1HKEHEPHOT'O MEPCOHAITY 10 00’ €KTa.

He MeHI BaxiIMBUM KpUTEpIEM, IO BIUIMBAE Ha BHOIp IUISHKHA PO3MIIICHHS
KOMIUIEKCY, € MOKJIMBICTD MOJIAJIBIIIOTO POMIUPEHHS TEPUTOPI MI3EMHOTO HAYKOBO-
JOCJIITHOTO KOMIUIEKCY, SIK Ha3eMHOI HOro 4YacTWHM, Tak 1 mia3eMHoi. HeoOxinHO
BpaxyBaTh moTpelOy 3a0e3MeUeHHs TPaHCIOPTHO-JIOTICTUYHUX 3B’SI3KIB  MIDXK
ICHyIOYMMH 30HaMH Ta THUMH, IO OYIyTh MPOEKTYBATHCS SK 32 TEPUTOPIEIO
KOMILJIEKCY, TaK 1 MK HOro (GyHKIIOHATbHUMHU 30HAMHU.

OyHKIIOHATIbHE 30HYBAaHHSA TE€HEPAJIbHOrO IUJIaHY TEPUTOPil KOMIUIEKCY Mae
MIANOPSJIKOBYBAaTUCS HH3LI pPEKOMEHAAIN: 4iTKe (YHKIIOHATbHE 30HYBAaHHS,
PO3MEXYBaHHSI TPAHCMOPTHUX Ta MIMIOXIIHMX MLUISXIB, PO3MEXYBaHHS HAyKOBUX
MOTOKIB Ta MOTOKIB B1JIBIAyBauiB, pO3MEKYBaHHSA )KUTIO0BOI 30HU. [Ipu mpoekTyBaHHI
Tr€HEPaJIbHOTO IIJIaHy MIiA3€MHOTO HAyKOBO-JOCHIJHOTO KOMILIEKCY JOIIJIBHO
CTBOPUTH JIOTIYHI Ta WYITKI B3a€MO3B’SI3KM MK OCHOBHUMHU (DYHKI[IOHAIBHUMHU
30HaMH: BXiJIHa, HAyKOBO-JOCJi/IHAa, HABUYaJbHO-IIPOCBITHUIIbKA, I1HXEHEPHA,
aMIHICTpaTUBHA, TOCIOJApPChKO-MOOYTOBA, JKUTIOBA, CIYy>KO00Ba, MeEIUYHA,
pekpealliiina, 6e3rneKoBa, 30Ha MAPKIHTY Ta TPAHCTIOPTHUX HUISXIB.

B mexax Bxiowoi 30nu mae OyTu TnepeadadeHuid ToJIOBHUM B’i3/1 HA TEPUTOPIIO
KOMILJIEKCY JIJIsl IEPCOHAY Ta BiJIB11yBaylB, KOHTPOJIbHO-TIPOIYCKHUM IMYHKT, CITy’)0a
oxopoHu, peuenilis. Ilpu BxigHii 30HI MawTh OyTH mependadeHl CTOSHKHU MJIs
aBTOMOOWITIB SIK IPALIBHUKIB, TaK 1 B1JIBiyBauiB, MICIIS 1JIs1 EKCKYPCIMHUX aBTOOYCIB,
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TEXHIYHOT'O Ta CJIy’K00BOTO TpaHcmopTy. [Ipu IbOMy TpaHCHOPTHI IUIAXU HE MAIOTh
MEePETUHATUCS MK COOOI0 Ta 3aBaXKaTH MIIIOX1THOMY PyXY.

o Haykoso-0ocnionoi 30nu HanexaTh Oy/IBIII Ta CIOPYJIX HA3€MHUX HAYKOBO-
JTOCIIITHUX Ta MEXaHIYHUX Ja0opaTopii, BIAKPUTUX €KCIIEPUMEHTAIBHUX IUIOMIAI0K,
BUMIPIOBAJIBHUX NPWIAJIB Ta CHUCTEM 300py JaHUX MPO CTaH HABKOJIMIIHBOIO
cepenoBuilia. BrnamtyBaHHsS €KCMO3UIIIN Ta NpeCTaBIEHHS BUCTABKOBUX 3pa3KiB B
paMKax KoH(epeHIliii, ceMiHapiB Ta IHIIMX HAYKOBO-IIPAKTUYHUX 3aXO0/IIB JOIJILHE B
MEXKax HA8UAIbHO-NPOC8IMHUYbKOI 30HuU. B 11 MeXax TakoX BapToO Mepea0avynuTy 3aIu
MJIaHeTapiro, 0610J110TeKH, 30HY BIPTyalbHOI PEaTbHOCTI, K1 JOIIJILHO PO3MICTUTH B
OaraTopyHKIIOHAJIbHIHN OY/TIBII.

B inorcenepniti 3oni Maroth OyTH TiepeoaueH1 KOMYyHIKallii eJIeKTPOIoCcTayaHHs,
BOJOIIOCTAYaHHS, OIAJCHHA Ta CHUCTEM 3a0e3leueHHs  KATTEIISUIBHOCTI 1
ABTOHOMHOCTI KOMIUIEKCY: BIJIAIITYBAaHHS CBEP/JIOBUH, PO3MOAUIBHUX MyHKTIB,
reHepaTopiB. OOMaITyBaHHS C1y#cO060i 30HU TIepe0ayae HasIBHICTh PEMOHTHHUX Ta
BUPOOHUYUX 1I€XIB, MaIaHUMKIB. B aodminicmpamuesniti 30ui BapTO TepeadaYnTH
mTad-KBapTUpy, odicu, XapuoBuil OJIOK, caHiTapH1 IpuMilieHHs. Jlo eocnodapcvko-
no6ymoeoi 30Hu HajeXaTh CKJIAJChKI TepUTOPii, miacoOHI OymiBiIi, 30HA yTHII3allil
BIXO/IIB.

3amyis 3a0€3leUeHHs] PeryJIIpHOro IepeOyBaHHS IMEepCOHAly Ha TEpPUTOpii
KOMIUIEKCY Ta THUMYacoBOIro IepeOyBaHHS BIJBiAyBadiB BaXJWBO Iepea0adyuTH
JHCUMN0BY 30HY, PO3MEKOBYIOUM JKHMTJIOBI Kiactepu. Ha Tteputopii mijg3eMHOI0
HayKOBO-JIOCIITHOTO KOMILIEKCY HEOOX1THO Mepei0auuT! pekpeayitiny 301y IIISTX0M
oONamTyBaHHs CKBEpYy, MICUb JUIsl CHAIHHS Ta BIJMOYMHKY, BUKOPUCTOBYIOUU
€JIeMEHTH JIaH A THOTO AU3aNHY.

Uu He HalBaXXJIUBIIIIOIO 30HOIO € Oe3nekosa. B ii Mexax HeoOX1THO nepe10auynuTh
oONamTyBaHHs YKPUTTIB, 10 HE OYIyTh MEXYBaTh 3 MiJA3€MHOI0 YaCTUHOIO
KOMILJIEKCY, THKEHEPHUMHU KOMYHIKALISIMU UM TPAH3UTHUMH TyHEJIAMH. MatoTe OyTu
nependayeHi 1 NUIAXK eBakyalli 3 MiJI3¢MHOI YaCTUHU KOMIUIEKCY Ta 3 TEpUTOPIi B
IJIOMY .

BucHoBkH. XapakTepHOIO BHMOTOIO JO0 MPOEKTYBaHHS TMiA3€MHUX HAyKOBO-
JOCIIITHUX KOMIUJIEKCIB B CBITI €, Hacammepena, HEOOX1IHICTh iX pO3TallyBaHHS 3a
MEXaMH HaceJIeHUX TNYHKTIB. PsAn BH3HAUCHHMX TMEpPeayMOB MICTOOYIIBHOTO
po3TalnryBaHHS MiA3eMHUX HAyKOBO-OCIIAHUX KOMIUIEKCIB JO3BOJISIE CTBEP/KYBAaTH,
10 TIpOoIleC BUOOPY AUISTHKM MPOEKTYBAHHS € HAJ3BUYAMHO KPOIITKUM Ta BUMAarae
BpaxyBaHHs Oaratbox ymoB. Cepen BaXJIMBUX KPUTEpIiB, SKUMH HEOOX1JHO
KepyBaTHCS MpU BUOOP1 MICIIS po3TalllyBaHHs 00’ €KTa, BAPTO 3a3HAUYUTH: CTICIIU(DIKY
HAyKOBOI rajy3si, 110 Ma€ BIUIUB Ha 00’ €MHO-IIPOCTOPOBE PIILIEHHS, KOHTEKCTyalbHY
3a0yZ0BY MiI3EMHOTO MPOCTOPY — BpaxyBaTH 1HKEHEPHI KOMYHIKallii, TPaHCIIOPTHI
TYHENl Y TIpHUYOA00YBHI IaXTH. Baromuil BIJIMB HA MOXKJIMBICTH 3a0y0BH TaKOXK
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Ma€ 1 IePCIeKTUBHE PO3IIMPEHHS TEPUTOPIi KOMIUIEKCY, IIJITXOM MePEeTBOPEHHS HOTO
Ha OKpeMe TIOCETICHHSI.

[Ipu po3poOdI1i reHepaIbHOro IUIAHY HAa3eMHOI TEPUTOPIT MIJ3EMHOTO HAYKOBO-
JOCJTITHOTO KOMIUJIEKCY BaXJIMBO BpaxyBaTH HAyKOBI Ta COIlaJIbHI MOTpeOu
nepcoHany, 3a0e3leuuBIIM TMOBHUN HaOlp (yHKIIOHAIBHUX 30H. Bapto
JTOTPUMYBATHUCS 1 pPEKOMEHIAIIiH III0/]I0 MPOEKTYBAHHS TE€HEPAILHOTO TUIAHY TEPUTOPII:
MiHIMaJbHa 3MiHa TEPUTOPii, MiHIMaJIbHI (YHKIIIOHAIBHI 3B’SI3KH, IIJIOIIA HA3€MHO1
YacTMHM Mae€ OyTH MEHIIOK 3a IUIONIy MiA3€MHOI, JOTPUMAHHS YiTKOTO
(YHKIIIOHATBLHOTO 30HYBaHHS, PO3MEXKYBAaHHS TPAHCHOPTHO-IIIIOXIAHUX IIUISXIB,
pPO3MEXYyBaHHS CIy)KOOBMX Ta 3arajbHOJOCTYNMHHUX MUIAXIB, TepeadadeHHs
JOCTYITHOCT1 YKPHUTTIB JIJIsl IEPCOHAJY Ta BiJ[B11yBayiB.

[TepcrieKTHBY MOAANBIINX TOCIIKEHb MOJATaTUMYTh Y pO3pOOIll peKOMEH/ Il
1010 ONTUMAJIBLHOI MOJENI OpraHizailii MiJ3eMHUX IPOCTOPIB Yy BIAMOBIIHOCTI J10
OJIHO1 3 BETy4MX YMOB 3 PsiIy 3a3HAUYCHUX Y JaHIN CTATTI.

Cnucok mxepen

1. Admiraal H., ed. Think deep: planning, development and use of underground
spaces in cities. ISOCARP, 2015. 59 p.

2. Admiraal H., Cornaro A. Underground Spaces Unveiled: Planning and Creating
the Cities of the Future. I C E Publishing, 2018. 232 p.

3. Besner J. Cities Think Underground — Underground Space (also) for People.
Procedia Engineering. 2017. Vol. 209. P. 49-55.
DOI: https://doi.org/10.1016/j.proeng.2017.11.129

4. Bettini A. New underground laboratories: Europe, Asia and the Americas.
Physics of the Dark  Universe. 2014. Vol.4. P.36-40. URL:
https://doi.org/10.1016/;.dark.2014.05.006

5. Broere W. Urban underground space: Solving the problems of today’s cities.
Tunnelling and Underground Space Technology. 2016. Vol. 55. P. 245-248. URL.:
https://doi.org/10.1016/1.tust.2015.11.012

6. Coccia E. Underground laboratories in Europe. Journal of Physics: Conference
Series. IOP Publishing, 2006. Vol. 39. No. 1. DOI: https://doi.org/10.1088/1742-
6596/39/1/134

7. lanni A. Considerations on Underground Laboratories. Journal of Physics:
Conference Series. [OP Publishing, 2020. Vol. 1342. No. 1. DOI:
https://doi.org/10.1088/1742-6596/1342/1/012003

8. Peng F.-L. et al. A collaborative approach for urban underground space
development toward sustainable development goals: Critical dimensions and future
directions. Frontiers of Structural and Civil Engineering. 2021. Vol. 15, no. 1. P. 20—
45. URL: https://doi.org/10.1007/s11709-021-0716-x



https://doi.org/10.1016/j.proeng.2017.11.129
https://doi.org/10.1016/j.dark.2014.05.006
https://doi.org/10.1016/j.tust.2015.11.012
https://doi.org/10.1088/1742-6596/39/1/134
https://doi.org/10.1088/1742-6596/39/1/134
https://doi.org/10.1088/1742-6596/1342/1/012003
https://doi.org/10.1007/s11709-021-0716-x

CyuacHi npo0JieMu apxiTekTypH Ta MicTo0yayBanHs. Bunyck 68. 2024 183

9. Qiao Y.-K. et al. Rethinking underground land value and pricing: A
sustainability perspective. Tunnelling and Underground Space Technology. 2022. Vol.
127. P. 104573. URL: https://doi.org/10.1016/j.tust.2022.104573

10. Reynolds E., Reynolds P. Planning for underground spaces “NY-LON”
underground. Think Deep: Planning, Development and Use of Underground Space in
Cities; Admiraal, H., Shipra, N.S. ISOCARP, 2015. 34-54 p.

11. Von der Tann, L. et al. Systems approaches to urban underground space
planning and management — A review. Underground Space. 2020. Vol. 5, no. 2.
P. 144-166. URL: https://doi.org/10.1016/1.undsp.2019.03.003

12. Votano L. "Underground Laboratories." PATRAS 2010. 176-179 p.

13. Taiiko I'I. OCBOEHHS HIA3EMHOI'O ITPOCTOPY B KOHIIEIIILIIT
CTAJIOI'O PO3BUTKY BEJIMKUX MICT. TEOTEXHOJIOTTI. Xapkis: XI1I, 2018.
Bun. 1. C. 60-64. Journal homepage: http://library.kpi.kharkov.ua

14. Taiiko T'.l., bimeupkuii B.C., Mikoce T., Xmypa . I'ipuuntBo i mija3eMHI
ciopyau B Ykpaini Ta [lonbmii (Hapucu 3 ictopii). Joneupk: YKIlentp, doHerpke
BigauienH HTIHI, «Penakiiis rippuyoi eHiukiionenii», 2009. — 296 c.

15. Kopkymiko JI.M. Etanu po3BuTky mijg3eMHoi ypoanictuku / JI. M. Kopkyiko,
A. M. [InemkanoBcbka // MicToOyyBaHHS Ta TepuTopiaibHe IanyBaHHs. 2010.
Bumn. 37. C. 227 - 234. Pexxum noctyiy: http://nbuv.gov.ua/UJRN/MTP_2010_37 35

16. Himmk T.O. MIJ3EMHUN TIPOCTIP K E®EKTHUBHUN HAIIPSIM
ITPOCTOPOBOI'O PO3BUTKY MICTA. KommyHanbHO€ X0351UCcTBO ropoaos. 2010.
Bun. 94. C. 125-130 URL:  https://eprints.kname.edu.ua/17254/1/125-
130_%D0%9D%D1%96%D1%89%D0%B8%D0%BA_%D0%A2%D0%9E.pdf

17. Punntok C.B., Makcumenko M.A. OCBOCHHA ITIIBEMHOI'O ITPOCTOPY
SK BHWPIIIEHHS TIPOBJIEM VYPBAHI3ALIII MICT. CyuyacHi TexHoorii,
Marepiaiy 1 KOHCTpyKii B OymiBHuUNTBI. 2021. Bumn. 29, Bun. 2, c. 101-107, DOI:
https://doi.org/10.31649/2311-1429-2020-2-101-107

References

1. Admiraal, H., ed. (2015). Think deep: planning, development and use of
underground spaces in cities. ISOCARP. 59 p. (in English)

2. Admiraal, H. & Cornaro, A. (2018). Underground Spaces Unveiled Planning and
Creating the Cities of the Future. / C E Publishing. 232 p. (in English)

3. Besner, J. (2017). Cities think underground—Underground space (also) for
people. Procedia engineering (209): 49-55. DOI:
https://doi.org/10.1016/;.proeng.2017.11.129 (in English)

4. Bettini, A. (2014). New underground laboratories: Europe, Asia and the
Americas. Physics of the Dark  Universe  4: 36-40. DOI:
https://doi.org/10.1016/1.dark.2014.05.006 (in English)



https://doi.org/10.1016/j.tust.2022.104573
https://doi.org/10.1016/j.undsp.2019.03.003
http://library.kpi.kharkov.ua/
http://nbuv.gov.ua/UJRN/MTP_2010_37_35
https://eprints.kname.edu.ua/17254/1/125-130_%D0%9D%D1%96%D1%89%D0%B8%D0%BA_%D0%A2%D0%9E.pdf
https://eprints.kname.edu.ua/17254/1/125-130_%D0%9D%D1%96%D1%89%D0%B8%D0%BA_%D0%A2%D0%9E.pdf
https://doi.org/10.31649/2311-1429-2020-2-101-107
https://doi.org/10.1016/j.proeng.2017.11.129
https://doi.org/10.1016/j.dark.2014.05.006

184 Cy4acHi npo0JieMu apxiTekTypH Ta MicTo0yayBanHs. Bunyck 68. 2024

5. Broere, W. (2016). Urban underground space: Solving the problems of today’s
cities. Tunnelling and Underground Space Technology 55: 245-248 DOI:
https://doi.org/10.1016/1.tust.2015.11.012 (in English)

6. Coccia, E. (2006). Underground laboratories in Europe. Journal of Physics:
Conference Series. Vol. 39. No. 1. 10P Publishing. DOI: https://doi.org/10.1088/1742-
6596/39/1/134 (in English)

7. lanni, A. (2020). Considerations on Underground Laboratories. Journal of
Physics:  Conference Series. Vol. 1342. No. 1. 10P Publishing. DOI:
https://doi.org/10.1088/1742-6596/1342/1/012003 (in English)

8. Peng, F.-L. et al. (2021). A collaborative approach for urban underground space
development toward sustainable development goals: Critical dimensions and future
directions. Frontiers of Structural and Civil Engineering Vol. 15, no. 1.P.20-45. URL:
https://doi.org/10.1007/s11709-021-0716-x (in English)

9. Qiao, Y.-K. et al. (2022). Rethinking underground land value and pricing: A
sustainability perspective. Tunnelling and Underground Space Technology. Vol. 127.
P. 104573. URL: https://doi.org/10.1016/j.tust.2022.104573 (in English)

10. Reynolds, E., Reynolds, P. (2015). Planning for underground spaces “NY-
LON” underground. Think Deep: Planning, Development and Use of Underground
Space in Cities; Admiraal, H., Shipra, NS, Eds: 34-54. (in English)

11. Von der Tann, L., et al. (2020). Systems approaches to urban underground space
planning and management—A review. Underground Space 5.2: 144-166 DOIL:
https://doi.org/10.1016/1.undsp.2019.03.003 (in English)

12. Votano, L. (2010). Underground Laboratories. PATRAS 2010: 176-179. (in
English)

13. Haiko, H.I. (2018). OSVOIeNNIa PIDZEMNOHO PROSTORU V
KONTSEPTsII STALOHO ROZVYTKU VELYKYKh MIST [DEVELOPMENT OF
UNDERGROUND SPACE IN THE CONCEPT OF SUSTAINABLE
DEVELOPMENT OF LARGE CITIES] HEOTEKhNOLOHII 1: 60-64 Journal
homepage: http://library.kpi.kharkov.ua (in Ukrainian)

14. Haiko, H. 1., Biletskyi, V. S., Mikos, T., & Khmura, Ya. (2009). Hirnytstvo y
pidzemni sporudy v Ukraini ta Polshchi (narysy z istorii) [Mining and Underground
Structures in Ukraine and Poland (Essays on History)] Donetsk: UKTSentr, Donetsk
branch of the Scientific and Technical School of Mining, "Editorial Office of the
Mining Encyclopedia". 296 p. (in Ukrainian)

15. Korkushko, L. M., Pleshkanovska, A. M. (2010). Etapy rozvytku pidzemnoi
urbanistyky [Stages of underground urbanism development] Urban development and
territorial planning. Issue 37. P.227-234. Access mode:
http:/nbuv.gov.ua/UJRN/MTP 2010 37 35 (in Ukrainian)



https://doi.org/10.1016/j.tust.2015.11.012
https://doi.org/10.1088/1742-6596/39/1/134
https://doi.org/10.1088/1742-6596/39/1/134
https://doi.org/10.1088/1742-6596/1342/1/012003
https://doi.org/10.1007/s11709-021-0716-x
https://doi.org/10.1016/j.tust.2022.104573
https://doi.org/10.1016/j.undsp.2019.03.003
http://library.kpi.kharkov.ua/
http://nbuv.gov.ua/UJRN/MTP_2010_37_35

CyuacHi npo0JieMu apxiTekTypH Ta MicTo0yayBanHs. Bunyck 68. 2024 185

16. Nishchyk, T.O. (2010). PIDZEMNYI PROSTIR YaK EFEKTYVNYI
NAPRIaM PROSTOROVOHO ROZVYTKU MISTA [UNDERGROUND SPACE
AS AN EFFECTIVE DIRECTION OF SPATIAL DEVELOPMENT OF THE CITY]
Kommunalnoe khoziaistvo horodov 94.: 125-130 URL:
https://eprints.kname.edu.ua/17254/1/125-

130 _%D0%9D%D1%96%D1%89%D0%B8%D0%BA_%D0%A2%D0%9E.pdf (in
Ukrainian)

17. Ryndiuk, S. V., Maksymenko, M. A. (2021). Osvoiennia pidzemnoho prostoru
yak vyrishennia problem urbanizatsii mist [Development of underground space as a
solution to urbanization problems] Suchasni tekhnolohii, materialy i konstruktsii v
budivnytstvi.Ne 2: 101-107. DOI: https://doi.org/10.31649/2311-1429-2020-2-101-107
(in Ukrainian)

Annotation

Valeriia Salo, assistant, Department of Design of architectural environment, Kyiv
National University of Construction and Architecture.

Peculiarities of urban planning organization of underground research

complexes

The relevance of the construction and operation of underground research facilities
specializing in the fields of astrophysics, particle physics, geophysics and biology has
developed significantly over the past 30 years. Underground research facilities are able
to provide the necessary conditions for conducting experimental studies of physical
phenomena that go beyond the Standard Model of Physics. Among the publications
devoted to the theoretical foundations of the development of underground urbanism, it
1s worth noting the works of E. Reynolds, R. Sterling, W. Breuer, and G. Haiko. The
main aspects of the architectural and planning and volumetric-spatial structure of
underground buildings and structures are outlined in the works of H. Admiral, A.
Cornaro, J. Besner. The exploitation of underground space in the conditions of
sustainable development of modern cities is studied in the works of L. von der Tann
and S. Ritter, Fang-Le Peng, Yong-Kang Xiao. Ukrainian scientists have made a
significant contribution to the theoretical issues of underground urbanism: S.V.
Ryndyuk, M.A. Maksymenko. Prospects for the integrated development of
underground space in Ukraine are highlighted in the works of T.O. Nishchyk. Scientific
works of G.I. Gayko are devoted to the priority tasks of development of underground
urbanism in Ukraine, assessment of risks of underground construction, historical
development of underground space in Ukraine. The historical development of
underground buildings and structures is also studied in the works of V. Biletskyi, L.
Korkushko, A. Pleshkanovska. The overview of the planning structure of modern
underground research complexes is presented in the articles by A. lanni, A. Bettini, E.
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Coccia. The article presents a number of prerequisites that influence the choice of a
site for the design of underground research complexes in Ukraine. Their brief
description is presented. Based on a preliminary analysis of the world experience in
designing this type of facilities, important criteria that should be used when choosing
a design site are identified. A complete set of functional zones of the master plan of the
above-ground territory of the underground research complex is defined. A number of
basic recommendations have been formulated that should guide the designer in the
development of the master plan.

Keywords: underground urbanism; research facilities; underground laboratories;
urban planning.
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