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Summary. A brief history of the construction
of tunnel junctions of large rivers, in particular —
attempts to tunnel junction Dnieper. The author
analyzed the proposal to hold an underground sewer
and road tunnels under the Dnieper. A comparative
analysis of the bridge and tunnel junction Dnieper
highway ring around Kyiv. Reported benefits of
tunnel construction.
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HISTORICAL REVIEW

Joining of river banks and bays by tunnel
passages has a long history. The oldest under-
water tunnel that reached our time, has more
than two and a half millennia and joins banks
of Euphrates between the palace of King Nebu-
chadnezzar Il and the main temple of Babylon.
New underwater tunnels’ history dates back to
1818, when British engineer of French origin
Marc Brunel received a patent for the invention
of the tunneling shield, whereby in 1825 under
the Thames began construction of the first un-
derwater tunnel in soft rock.
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Anorauis. IIpencrasieno crtucmy ictopiro OymiB-
HUIITBA TYHEJIBHUX MEPEXOMiB BEIUKUX PIUOK, 30Kpe-
Ma — crpoOu TyHenbpHOTo mepexoxny Jnimpa. [Ipoana-
J30BaHO AaBTOPCHKI MPOTO3UINT IIOAO TPOBEICHHS
MiI3eMHOTO JIOKEPY Ta aBTOMOOUIBHUX TYHENIB Mif
Huinpom. [IpoBeseHo MOpIBHSUIBHHAN aHAaJ3 MOCTOBO-
ro i TyHeNBpHOTO mepexoay J[Himpa KilbleBO Maric-
Tpajmo HaBkoso Kuepa. BinzHaueHo mepeBaru TyHe-
JILHOTO OY/iBHUIITBA.

Kuro4oBi cjioBa: miIBOAHUHN TYHENb, MPOXiIHUIb-
KM{ IOUT, MepeBard TYHEIo, KilbleBa aBTOMAricT-
paJib, TEXHIKO-EKOHOMIYHUI aHai3.

ICTOPUYHUU EKCKYPC

[loenHanHs GeperiB piyoK 1 3aTOK TyHEITbHUMU
nepexo/laMyu Mae JaBHIO icTtopiro. HaitmaBrimmit
M1JIBOJTHUN TYHEINb, 10 JIAIIOB 0 HAIIOTO Yacy,
Hasliyye OiIblIe BOX 3 MMOJIOBUHOIO THUCSY POKIB 1
noeanye Oepern HaByxomonocopa II 1 romoBauM
xpamoM Baginony. HoBa icTopis migBOIHUX TY-
HeniB Oepe mouyaTok 3 1818 p., koM aHTIiHCHKUIA
iHKeHep ¢paHily3bKoro moxomkeHHss Mapk bpro-
HHEJIb OTPHMMAaB MATEHT HAa BUHAXIJ MPOXITHUIb-
KOTO IINTAa, 3a JonoMoru sikoro 1825 p. mix Tewm-
3010 OyJI0 PO3MOYATO CIOPYHKEHHS MEPIIOTo TijI-
BOJHOTO TYHEJIO B M’ SIKUX MOPOJaXx.
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In 1933 the monograph «Underwater tun-
nels» was published for the first time in the
former USSR authored by prof. O. M. Passek
[1]. A prominent scientist, head of "Tunnels"
department in Leningrad Institute of Railway
Engineers began his book by phrase: «there are
still no underwater tunnels in the Union». Then
the author mentioned the history of underwater
tunnels construction in the world and revealed
foreign experience in the first quarter of the
twentieth century, arguing that «abroad tunnel
passages under water became commonplace»
and «at the present (1933!) tunnel technology
development there is no such soil or soil com-
binations in which it would be impossible to
lay underwater tunnel».

Among the obvious advantages of underwa-
ter tunnels compared with bridges the conveni-
ence of river navigation should be noted, as the
riverbed is not overburdened by bridge pillars;
the opportunity to conduct construction work
during the year (without seasonal downtime of
bridge construction) that provides a competi-
tive rate of tunnels construction; best nature
trails deep underground laying that pass under
rivers; possibility of cleaning automobile tun-
nels’ input air, which improves the ecology of
environment; significant advantages in safety
of water areas strategic underground passage in
cases of military events [2, 3].

The last argument was decisive for the first
attempts of tunnels under the Dnieper. In 1936
the Kiev fortified area construction was com-
pleting, but Darnytskyi and Podolsky bridges
remained weak point of the defense system. It
was decided to duplicate passage through the
Dnieper by underwater tunnels (the idea attri-
buted to the first secretary of the USSR N.
Khrushchev, who the day before was responsi-
ble for the construction of the Moscow metro
and was familiar with the possibilities of un-
derground facilities).

Two tunnels were laid in great secrecy —
North (Obolon) and south (Osokorki). Trails
were divided into sections (called "titles") with
a total length of about 6.5 km, construction of
which was carried out by engineering parts of
the Red Army and trust «Hidroshlyahbud»
(there were about 20 thousand people). Con-
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1933 poky Brnepuie y konaumnabomy CPCP Bu-
imma wmonorpadis «IlomBonHele TOHHENIM» 3a
aBropctBoM Tipod. O.M. Ilacceka [1]. Bumaramii
BUCHMH, 3aBimyBau kadeapu «Tynemi» Jlenin-
IPaJICbKOTO 1HCTUTYTY 1HXXEHEPIB NIISAXIB CIOJIY-
YEeHHSI PO3MOYaB CBOIO KHUTY MPOMOBHUCTOIO (hpa-
3010: «[ligBomHux TyHemiB y Coro3i MOKH 110 He-
Mae >xkogHOroy». Jlami aBTOp TOpPKHYBCS icTopii
OyIBHMIITBA MiBOJHUX TYHEJIB y CBITI W JaeTa-
JBHO PO3KPHB 3apyOiKHUN JOCBIJ MEPIIOi YBEPTI
XX cT., CTBEp/DKYIOUH, IO «3a KOPAOHOM TYyHE-
JBbHI MEPeXOoJH MiJ BOJHUMHU IPOCTOPAMHU CTaJH
OyJIleHHUM SIBUILIEM» 1 «11pu cydacHomy (1933 p.!)
PO3BHUTKY TYHEIBHOI TEXHIKM HEMAE TAaKOTo IPyH-
Ty ab0 KOMOIHaIl TPYHTIB, y sIKUX Oyno 6 HeMo-
KIJIMBO MPOKJIACTH TT1IBOJHUI TYHEIbY.

Cepen oueBUIHUX NEpEBar MiJIBOAHUX TYHEINIB
y TOpIBHSHHI 3 MOCTaMH CIIiJ| BiI3HAYUTH 3pYd-
HOCTI PIYKOBOTO CY/IHOIIABCTBA, OCKIIBKU PYCIIO
pikM He 3axapairyeTbCsi MOCTOBHMH OIOPAMH;
MO>KJIMBICTh BECTU OYAiBENbHI POOOTH MPOTATOM
poky (6€3 Ce30HHUX MPOCTOIB MOCTOBOTO OyiB-
HUIITBA), 1110 3a0e31euye KOHKYPEHTH1 IBHUIKOCTI
NPOBENCHHS TYHENiB, ONTUMAIBHUN XapakTep
Tpac METPOIIOJIITEHIB TJIMOOKOTO 3aKIaaHHs, SKi
MPOXOJATh IMiJI PIYKaMH; MOXKJIUBOCTI OYHIIECHHS
BUXIJIHOTO TOBITPS aBTOMOOUIBHUX TYHEINIB, IIO
MOKpAIye EKOJIOTIYHWUN CTaH JOBKUUISL, 3HAYHI
nepeBarn B Oe3meli CTPaTeridyHOro MiJ3€MHOI0
Mepexoy BOAHMX IMPOCTOPIB y pa3i BIMCHKOBUX
nofiii [2, 3].

OctanHil aprymeHT OyB BUpIILIAIBHUM JUIS
HepIIMX crpod MPOBeJeHH TyHeNiB mia JJHinpom.
1936 poky 3aBepiryBangoch OyaiBHUITBO KuiBch-
KOTo YyKpiIuieHoro paifony, npote Iloainschkuil i
JIapHULIBKHI MOCTH 3aJIMIIAIMCA CJIA0KOI0 JIaH-
KOI0 000pOHHOI cucTeMu. byro BupieHo mpoy-
6moBaTH nepexij yepe3 JHINpo MiABOJHUMHU TY-
HelmsIMH (L0 17110 MPUIHUCYIOTh TOAIIIHBOMY
nepmomy cekperapesi LIK KII(0)Y Muxkuti Xpy-
1IOBY, KM HamepenoaHl BIAMOBIIAB 3a Oy/IBHU-
LTBO MOCKOBCBHKOT'O METpOIOJIiTeHY H OyB 00i3-
HaHWUH 3 MOKJIUBOCTSIMU TIJI3EMHUX CIIOPY).

VY BenuKkid CEeKpeTHOCTI OynH 3akiajeHi JBa
TyHenl — miBHIYHUKA (OO0OJOHB) Ta MIBACHHUH
(Ocokopku). Tpacu Oynu moAiNieHI Ha AUISHKH
(Tak 3BaH1 «TUTYJIN») 3araJIbHOIO JOBKHUHOIO OJIH-
3bK0 6,5 KM, OYyIIBHHIITBO SIKMX 3A1HCHIOBAJIN
1HXKeHepHl yacTMHM YepBoHoi Apwmii Ta TpecT
«[MpponsaxOya» (mpartoBaio 6nu3bko 20 THC.
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struction was conducted by coffering method.
Simultaneously dozens of compressor stations
for air supply were under construction, numer-
ous transformer substations and concrete
plants, which were mounted in the road vicinity
to reduce the distance for transporting of heavy
concrete sections. However, by June 1941 only
a few hundred meters of underground path was
built. After the war, the project was not updated
[4].

Another possibility of creating a tunnel pas-
sage under the Dnieper could be construction
of the metro in Kiev (opened in 1960). The
majority of subway in the world have multiple
tunnel passages under rivers, but Kyiv relief
features and evolution level of underground
construction at that time in Ukraine led to the
selection of a bridge passages between the right
and left banks of the Dnieper [5]. But perspec-
tives of Kyiv subway development do not in-
clude possibilities to joint Dnieper banks by
subway tunnel.

UNDERGROUND SEWER

One of the largest infrastructure projects re-
cently received funding from the Japanese gov-
ernment - reconstruction of the Bortnichi aera-
tion station. The proposal of sewage transporta-
tion from the right bank to the left bank by en-
vironmentally safe underground aqueducts
which would have continued by underground
collector to Bortnichi station was suggested by
the authors [3]. Aqueducts can be passed by
shield method and give a lot of valuable infor-
mation for the further development of tunnel
construction under the Dnieper. With the sup-
port of the Kyiv administration, this proposal is
submitted to the General Plan of Kyiv devel-
opment.

ROAD TUNNELS

A new and extremely important area of
Kyiv transport infrastructure development can
be extended road tunnels, which should greatly
relieve street transport network, promote envi-
ronmental safety and preservation of historic
buildings [6 — 8]. According to the Master plan
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0ci0). BymaiBHMIITBO BeJM KECCOHHM CIIOCOOOM.
OnHOYaCHO CHOPYKYBAIU JCCSITKH KOMIIPECOP-
HUX CTaHIKA IS TOJABaHHS TOBITPS, YHUCICHHI
TpanchopMaTopHi MiACTaHIIi, a TakoXX OETOHHI
3aBOJIM, SIKI MOHTYB&JIM B O€3MOCepenHiil OJIn3b-
KOCTI BiA Tpacu, m00 CKOPOTHTH BiJCTaHI JyIs
TPAHCIIOPTYBaHHS BAXXKUX OCTOHHHMX CEKIIiM.
IIpore o yepBHs 1941 p. Oyno cnopyKEHO TH-
e KUTbKacoT METpiB MiA3eMHoro nuisaxy. Ilicis
BiIfHHM NIPOEKT HE OHOBIIOBAH [4].

[lle oIHIEI0 MOKJIMBICTIO CTBOPEHHS TYHEIIb-
HOro mepexoxy mia JHimpom Morio cratu OyniB-
HUIITBO KHUIBCBKOTO METPOMOJITEHY (BIIKpUTHN
1960 p.). IlepeBaxkHa OiNBIIICTH METPOIOJIITEHIB
CBITY MalOTh MO JEKiJIbKa TYHEIbHUX MEepPEeXOiB
i pigkamu, ane ocoOmmBocTi penbedy Kuesa i
piBEHb TOIOYACHOT'O PO3BUTKY MiA3€MHOT0 OyiB-
HUITBA B YKpaiHi CHOpPUSUIH BHOOPY MOCTOBOTO
nepexoly MK MpaBuM 1 niBuUM Oeperamu JlHinpa
[5]. Tlpore mepcreKTUBH PO3BUTKY KHIBCHKOTO
METPOIIOJIITEHY HE BHKJIIOYAIOTh MOXKIUBOCTI TO-
enHaHHs OeperiB /[Hinmpa MeTpoTyHeneM.

MII3EMHUI JIOKEP

OpuH 3 HaliMacITaOHIIMX 1HPPACTPYKTYPHUX
IPOEKTIB OCTAaHHBOTO Yacy, SIKHH OTpUMaB (iHaH-
CyBaHHS BiJ ypsay SIMoHii — 1€ peKOHCTPYKIis
BoprHuubkoi cranmii aepamii. ABTopamMu Oyna
BHECEHA IPOIO3UIisl TPAaHCHOPTYBaHHSA CTIYHHX
BOJ 3 IIPaBOro Ha JIiBUI Oeper ekoJoriyHo Oesmne-
YHHUM MiJI36MHUM JIOKepoM [6], sikuii OM MpoI0B-
’KYBaBCS T1I36MHUM KOJIEKTOPOM 10 BopTHHIIBKOT
cranuii. [lrokep Moxe OyTH NpoWJeHUN IIUTOBUM
criocoboM 1 maru GaraTo HiHHOI iHbOpMaIii as
MO/IAJIBIION0 PO3BUTKY TYHEJIBHOTO OY/IIBHUIITBA
nix [uinpom. 3a niarpumkun KMJIA 1151 mpono3u-
il BHOCUTHCA 10 [ eHepalbHOTO TIaHy PO3BUTKY
Kuesa.

ABTOMOBUIBHI TYHEJII

HoBuwm 1 Bkpaii BaXJIMBUM HaIPSIMKOM PO3BHT-
Ky TpaHCHOPTHOI iHppacTpykTypu KueBa MoxyTh
CTaTH MPOTSHKHI aBTOMOOUIbHI TYHENI, SIK1 TTOBUH-
Hi 3HAYHOIO MipOI0 PO3BAaHTAKUTH BYJIMYHY TpaH-
CIIOPTHY MEpEeXY, CIHPHUATH €KOJOTIuHIM Oe3merri
Ta 30epeXeHHIO0 ICTOPUYHOI 3a0yI0BH CepeaMicTs
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of Kyiv development the number of road tun-
nels is eight, three of them will be under the
Dnieper, five will connect transport arteries of
the city within the right bank.

However, the most promising, and perhaps
historically the first tunnel under the Dnieper
may be south passage of the ring road around
Kyiv near city Ukrainka. The project of the
first stage of the ring road construction around
Kyiv provides erection of the southern bridge
through the river Dnieper, the length of the
bridge is 4510 meters, cost — about 10 billion
UAH in prices of 2009 ($ 1,25 billion) [9].

However, the decision remains to be debat-
able in expert community. It is connected with
environmental problem, caused by ring road
cars flow in a small town, and by necessity of
private lands’ considerable amounts alienation
for the road construction. Car tunnels can solve
these problems and optimize ring road south
passage [10]. The cornerstone issues are eco-
nomic indicators of the tunnel passage under
the Dnieper.

Below we will try to compare predictive
costs of bridge and tunnel passage through the
Dnieper. More subzero done comparison of
prognosis cost of bridge and tunnel transition is
through Dnepr.

ANALYSIS OF OPTIONS

Difficulty of the feasibility study at this
stage is caused by the lack of comprehensive
geological survey on the future tunnels way,
what make it impossible to provide accurate
calculations of technological and design para-
meters. However, international and Ukrainian
experience in tunnels construction allows to
define such facilities’ probable cost and use
this information to analyze as a first approxi-
mation.

A great variety of types, sizes, design solu-
tions, methods, speed of construction, geologi-
cal conditions of tunnels outline their cost in a
very wide range. Analysis of the transport tun-
nels construction in the European Union coun-
tries over the past two decades shows that it
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[6 — 8]. V BiamoBigHOCTI 10 ['eHEepabHOTO TUIAHY
po3BuTKy KueBa KiIbKICTh aBTOMOOUTHHHX TYHE-
JB CKJIaJIa€ BiCIM, MPUYOMY TPH 3 HUX IPOUIYTh
nig Juinpom, a m’sTh OyayTh 3’€IHYBaTH TpaHC-
MOPTHI apTepii MicTa B MeXax MpaBoro oepera.

[IpoTe HaWOUIBII MEPCTIEKTUBHUM, 3 MOKJIHBO
W ICTOPUYHO MepimuM TyHesneM min J{Himpom mo-
K€ CTaTH MIBICHHUU MEepexi] KiTbIEBOi JOPOTH
HaBkoJio KueBa B paiioni M. Ykpainka. [Ipoekrom
OyIIBHUIITBA TIEPIIOi Yeprd KUTBIIEBOI JOpPOTH
HaBkosio KueBa mependaueHo CrOpyKEHHs IiB-
JICHHOTO0 MOCTOBOTO Tepexoay 4depe3 p. JlHimpo,
MIpUYOMY JOBXKHMHA MOCTy ckianae 4510 M, a Bap-
TicTh — Om3pko 10 mupa. rpa. B 1miHax 2009 p.
(to6to $1,25 mupx.) [9].

[Ipore B eKCHEepTHOMY CEpPEAOBHII IIe PIIICH-
HSl 3aJHIIaeThecsl AUCKycidHuUM. lle moB’s3aHo 3
€KOJIOT1YHOI0 TIPOOJIEMOI0, 3YMOBJICHOIO TTOTOKOM
MAIlIUH KUTbIIEBOI MaricTpasi B HEBEITUYKOMY Mic-
Ti, @ TAaKOX HEOOXITHICTIO BiIUYKCHHS 3HAYHUX
00cCsTiB MPUBATHUX 3eMeb AJis OyAiBHUIITBA Tpa-
CH Ta, MOXJIMBO, YTBOPEHHS IITYYHOTO OCTPOBA
[10]. Bupimmry i npobieMu i 3HAYHOK MipOIO
ONITUMI3yBaTH Tpacy MiBICHHOTO MEPEXOIy Kilb-
[IEBOT MaricTpaii MOXKYTh aBTOMOOLTTbHI TYHEJII.

HapixkHuM kaMeHEeM TUTaHHS € EKOHOMIiuHi
MOK)KYUKHU TYHEIBHOTO Tmepexony mif JHimpom.
Hwxde 3pobiieHe OPiBHSIHHS MPOTHO3HOI BapTO-
CTI MOCTOBOTO W TYHENBHOTO TEpeXoay uepe3

Huinpo.
AHAJII3 BAPIAHTIB

CKIIaHICTh TEXHIKO-€KOHOMIYHOTO OOIPYHTY-
BaHHJ Ha JaHOMY €Tali 3yMOBJIEHA BiJCYTHICTIO
KOMIUIEKCHUX 1H)KEHEPHO-T€OJIOTIYHUX TOLIYKY-
BaHb Ha Tpaci MalOyTHIX TyHEJIB, 110 YHEMOXIIH-
BJIIOE TOYHI PO3PAaXyHKH iX TEXHOJOTIYHUX 1
KOHCTPYKTUBHUX mapameTtpiB. [Ipore cBiTOBHIl 1
YKpaiHCBKUHM JOCBiJ] CHOPYAXKEHHS TYHENB [0-
3BOJISIE OKPECIUTH TNEBHHUM Jiama3oH 1MOBIPHOL
BapTOCTI MOJIOHMX CHOPYA 1 BUKOPHUCTOBYBATH
o 1H(OopMaIio I aHali3y B MEpPIIoMY HaOIu-
KEHHI.

Benuke po3maiTTs THMIB, pO3MipiB, KOHCTPYK-
TUBHUX pIllIeHb, CIOCOOIB 1 MIBUAKOCTEH CHOPY-
JOKEHHS, a TAKOX T€OJIOTIYHUX YMOB OyIIBHHUIITBA
Ta eKCIUTyaTalii TyHEeIiB OKPECIIOITh X BapTiCTh
y BEJIbMHU HIMPOKOMY Jiana3oHi. AHani3 OyniBHU-
LITBA TPAHCIIOPTHHUX TYHENIB y KpaiHax €Bponeii-
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was within the range of $ 30...150 million per
1 km of tunnel [11]. Underwater tunnels were
not exception and did not go beyond this range.
In Japan, 1 km of the largest underwater tunnel
in the world (Seikan) cost $ 68 million, 1 km of
Eurotunnel’s one transport branch cost about $
120 million.

The cost of tunnels construction in Ukraine
never exaggerated the average value of a speci-
fied range. For example, the cost of one of the
biggest transport projects - Beskid tunnel which
Is under construction on the Lviv Railways, is
at a length of 1822 m and width of 10,5 m — $
104 million. The project is the first stage of
Kiev subway construction to Troieschyna resi-
dential area, which includes in addition to tun-
nels length of 5,9 km has five stations esti-
mated at $ 200 mln., that is 1 km tunnel, along
with the station will cost about $ 34 min. Anal-
ysis of the other numerical data from various
countries shows that even in difficult geologi-
cal conditions railway tunnels construction
costs in most cases does not exceed $ 100 min
per 1 km (usually in the range of $ 30...60
min).

It is worth to pay attention to the fact that
materials’ and construction works’ cost for
tunnel construction, transport and ventilation
installation (even with the overhead costs) is
several times lower than the total cost of the
tunnel. It is explained by high spendings on
excavation works in the natural (soil) array and
on tunnel equipment purchase and depreciation.
In some cases, new tunneling shields are being
bought for a long tunnels carrying out, the cost
of which is an essential part of the project cost.

These data allows to argue with high prob-
ability that the estimate of the tunnel construc-
tion under the Dnieper will not go beyond $
100 min per 1 km. Even if we will orient on
this threshold, the total cost of two tunnels with
one-way traffic will be 4,51x100x2 = 902 min
UAH. Compared with a project option for the
bridge it will save about $ 350 min.
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cekoro Coro3y 3a OCTaHHI JIBa JECITHPIUYS CBif-
YUTh, IO [EH J[iarna3oH 3HAXOJUBCS B MeXax
$ 20...150 mun. 3a 1 kM tyHemo [11]. TligBoami
TYHENl HE CTaJld BUHSATKOM 1 TaK0)X HE BUXOISThH
3a MexXIi 1poro miana3ony. B Snonii 1 kM HaiOi-
JBIIOTO MiBOIHOTO TyHENIO cBiTY CeiikaH 00iii-
moBcs y $ 68 muH.,, 1 KM ofHi€l TpaHCIOPTHOT
ritku €BpOTYHENI0 KomTyBaB Omu3pko $ 120
MUIH.

Kot cnopymkeHHs TyHeniB B YKpaiHi HIKOJIH
HE IepeOuIblIyBaB CEPeAHbOTO 3HAYEHHS LbOTO
niana3zoHy. Hampuknana, BapTicTh OJHOTO 3 HAHOi-
JbIIUX TPAHCHOPTHUX IPOEKTIB — beckuacbkoro
TYHEIIO, KM CHOPYIKY€EThCs 3apa3 Ha JIbBIBCh-
Kiil 3ai3HMIN, CKJIajae mpu JOBXHMHI 1822 M i1
mmpuai 10,5 M — $ 104 mutH. (ToOTO 1 KM TyHEIO
pa3oM 3 MOpPTaIOM KOIITYye Oau3bKOo $ 57 muH.).
[IpoekT mepmioi yepru OyHiBHHUITBA KHIBCHKOTO
METPOIIOJIITEHY A0 XHUTIOBOro MacuBy Tpoemniu-
Ha, SIKWH BKIIOYA€E KPiM MEPETiHHUX TYHEIB Mpo-
TSOKHICTIO 5,9 KM 1Ie I’STh CTaHLIN OLIHEHUH Yy
$ 200 mutH., TOOTO 1 KM TYyHENIO pa3oM i3 CTaHIIi-
€0 Oyne komryBatu O0au3bko $ 34 mutH. AHami3
IHIIMX YUCIICHHWX JAaHUX 3 PI3HHUX KpaiH CBif-
YUTb, 110 HABITh Y CKJIAJHUX I'€OJIOTTYHUX YMOBAX
KOIIT OYAiBHUIITBA aBTOMOOUTHHHX 1 3aTI3HUIHHX
TYHENIB y OUIBIIOCTI BUIAJKIB HE TepeOibinye $
100 muH. 32 1 kM (31€01UIBIIOTO JIGKHUTH Yy MEXKax
$30...60 mun.).

Baprto 3BepHYTH yBary Ha Ty OOCTaBHHY, IIO
BapTICTh MaTepianiB 1 OyJiBeIbHO-MOHTAXKHHUX
poOIT 31 CHOPYJIKEHHSI ONIPAaBH TYHEI0, TPAHCIIO-
PTHOTO I BEHTWIALIITHOrO 001aIITYBaHHs (HAaBITh
3 ypaxyBaHHSM HAKIJIQJHUX BHUTPAT) BHUSABISETHCS
B JIeK1JIbKa pa3iB MEHIIOK0, HIXK 3arajibHa BapTiCTh
TyHemo. Lle MOosACHIOETbCS 3HAYHUMHU BUTpaTaMu
Ha IPOBEJEHHS BUPOOKU B MOPOAHOMY (IPYHTO-
BOMY) MacCUBI Ta BUCOKMMH BUTpaTaMHu Ha MpUJ-
OaHHS Ta aMOPTH3alli0 MPOXIIHUIIBKOTO OO0Ja-
HaHHA. Y JeSIKUX BHUIAJKaX JUIs POBEACHHS MPO-
TSKHOTO TYHEJIO 3aMOBJISIIOTh HOBI MPOXITHUIBKI
IIUTH, BapTICTh SIKUX CKJIQJA€ CYTTEBY YacCTUHY
BapTOCTI MPOEKTY.

HaBeneni naHi 103BOJISIOTH 3 BETUKUM CTYIIE-
HEM IMOBIPHOCTI CTBEpPKYBaTH, IO KOIITOPUC
OyaiBHMLITBA TyHenmto mia /IHimpom He Buiine 3a
mexki $ 100 mun. 3a 1 kM. HaBite siKIio opieHTy-
BaTHUCs Ha 1el TpPaHUYHUN MMOKA3HUK, TO 3arajibHa
BapTICTh JABOX TYHEIIB 3 OJHOOIYHUM PYXOM
cknane 4,51x100x2 = 902 muH. rpH. Y NOpPIBHSH-
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Also, the tunnel option provides greater du-
rability and reliability of structures, and in case
of increasing the length of the tunnel may pass
under the city Ukrainka than completely solve
the environmental problem, associated with the
presence of a ring road in a small town, and
will save private land for the road construction.
There is also important fact that the tunnel pas-
sage as a strategic object is much safer and re-
liable in military situation than wvulnerable
bridge that can enhance the defense capability
of the Kiev region. Thus it seems to be reason-
able to provide preliminary geotechnical exper-
tise and survey for bridge and tunnel construc-
tion options of southern ring road passage
across the Dnieper. Chances to start underwater
tunnels construction in this project — are ex-
tremely high (Fig. 1).
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24x110+ 220+ 14x110+2x55m
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AosxuHa niaxoais — 16,5 km
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Hi 13 IPOEKTHUM BapiaHTOM MOCTOBOTO NEPEXOIY
e JJacTh €KOHOMIt0 Oin3bko $ 350 mutH.

KpiMm Toro, TyHenbHMii BapiaHT 3a0e3MEeYUTh
OLTBIIY TOBTOBIYHICTH 1 HaAIMHICTh CHOPYAH, a B
pa3i 30UIbLICHHS MPOTSHKHOCTI TYHENI0, MOXKe
npoiTH mig M. YKpaiHKa, 4MM TOBHICTIO BHUDI-
UIUTH €KOJIOTIYHY MpobiieMy, OB’ si3aHy 3 MPUCY-
THICTIO KUTBLIEBOT MaricTpaii B HEBETMYKOMY MicC-
Ti, @ TAKOX 1M030aBUTh HEOOXIAHOCTI BIUYKEHHS
MPUBATHUX 3eMENb Ui OyIiBHUITBA TpacH. Bax-
JUBOIO € I Ta 00CTaBMHA, 10 TYHEJIbLHUN Tepexia
SIK CTpATeTiYHUH 00’ €KT € 3HAYHO Oe3MEeUHINHM i
HaJIiHUM Yy BIMCBKOBIM cUTyallil, HIXK ypa3IuBUN
MICT, IO MOXX€ CHPHUATH MiJBUIIEHHIO 000POHO3-
JATHOCTI KUIBCBKOTO paiioHy. 3 oIy Ha Le J0-
UUTBHEM Oyino O TpoBeIEHHS MOIEPeaHIX iHXKe-
HEPHO-T€OJIOTIYHUX IOUIYKYBaHb 1 E€KCHEepTU3U
MOCTOBOT'O i TYHEJILHOTO BapiaHTIB CIIOPYIKCHHS
MIBJCHHOTO IEpexojly KUIbLEBOI JOPOrM uepes
Huinpo. lancu po3novyaru OyaiBHUITBO MiABOI-
HUX TYHEJIB caMe B I[bOMY IPOEKTI — HaJ[3BUYaii-
HO BUCOKi (Puc. 1).

Fig. 1. The project south bridge across the Dnieper River highway ring —
Track the first underwater tunnel in Ukraine

Puc. 1. [IpoekT miBI€HHOTO0 MOCTOBOTO MEPEXO0Ty Yepe3 piuky JIHINPoO KiJIbIEBO MariCTpaLi —
Tpaca UMOBIpHOTO Oy IIBHUIITBA MEPIIIOTO IiABOAHOIO TYHEII0 Y KpaiH!
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CONCLUSIONS

It should be noted the importance of a sys-
tematic approach for Kyiv underground space
planning development and underwater tunnels
under the Dnieper [12 — 14]. If the construction
approach of such buildings is complex (Kyiv
road tunnels, subway, underground aqueducts,
etc.), the combination of geoinformation, ac-
cumulated experience, panel assemblies, tech-
nology, production and supply of building ma-
terials — can dramatically reduce the total cost
of underground construction, improve the qual-
ity and efficiency of tunnelling.

Prof. Alexander Passek explained [1] the
inhibition of underwater tunneling development
(including developed before The World War |
project of tunnel passage through Volga river
in Nizhny Novgorod region) by effects of
«conservative engineering and powerful trading
companies that had large reserves of bridge
equipment». Since the book of prof. O.M. Pas-
sek was published more than 80 years left, but
the first phrase «there are still no underwater
tunnels in the Union» replacing "Union" to the
«Ukraine» unfortunately remains actual. More-
over, even some of the reasons for this situation
are still the same. Let's hope that on the occa-
sion of the 200th anniversary of the first un-
derwater shield tunnel (2025) Ukraine will
demonstrate to Ukrainians and world its first
underwater tunnel.
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BHUCHOBKU

Ciin 3a3HAa4YUTH BaXKIMUBICTH CUCTEMHOIO IiJ-
XOJy JIO TJIaHYBAaHHS PO3BHUTKY ITiI3EMHOTO TMPOC-
topy KueBa ¥ migBogHux TyHemniB min J[Himpom
[12 — 14]. fxmo nigxoauTu a0 OyAiBHHUIITBA Ta-
KHX CIIOPYJ K 0 KOMILIEKCY (aBTOMOOUIBHI TY-
Heni KwueBa, MeTpoTyHenb, MiI3eMHHUH rOKED,
TYHEJIb Ha KIJIBbIEBIM aBTOMAricTpaii TOIIO), TO
MOEJHAHHS TeoiH(OopMallii, HapabOBaHOTO J10C-
BiJly, IIIUTOBUX arperariB, TEXHOJIOT1H, BUPOOHHMII-
TBa ¥ TOCTauyaHHs Oy/IiBEJbHUX MaTepialiB —
3MOXYTh KapJAWHAJIbHO 3MEHIIMTH BUTPATH Ha
mig3eMHe OyIiBHHUIITBO 3a3HAYCHUX 00’ €KTIB, i
BUIIUTH SKICTh 1 €()EKTUBHICTh IPOXITHUIIBKHX
poOiT.

[Tpod. Onekcannp Ilaccek y 3ramyBaniit po0o-
Ti [1] MOSICHIOBAB TaJIbMyBaHHSI PO3BUTKY ITiJIBO/I-
HOT'O TYHEJSIPCTBA (30KpemMa po3poOIeHOTro mepes
[Tepmroro cBITOBOIO BITHOIO MPOEKTY TYHEIHHOTO
nepexony p. Bonra B paitoni Huwxusoro Hosro-
pOIly) BIUIMBAMH «KOHCEPBATHBHO HAJIAIIITOBAHO-
ro 1HXEHEepPCTBa il MOTYKHUX TOProBux (ipm, 10
MaJli BENMKI 3amacd MOCTOBOTO OOJajHaHH». 3
yacy Buxoay kauru npod. O.M. Ilacceka mpoiimi-
1o nonan 80 poki, ane nepma ii gpaza «IlinBoa-
HuX TyHelniB y Cor031 MOKH 1110 HEMAE KOJIHOTO» 3
3amiao «Coro3y» Ha «YKpaiHy» 3aJIAIIAEThCS,
Ha)kKallb, aKTyaJbHOIO. BijbIlle TOro, HaBiTh JEsKi
MPUYUHU I[HOTO CTAHOBHUINA CITIBMAAa0Th. byme-
MO criofiBaTHcs, 1o 3 Haroau 200-piyys nepuoro
M1JIBOJTHOTO IUTOBOTO TyHeo (2025 p.) Ykpaina
3MOXK€ IMPOJEMOHCTPYBAaTH YKpAiHISIM 1 CBITOBI
CBI{ mepIIuil MiIBOJHUI TyHEb.
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