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TexHoJI0rMe 32U THI OCHOBAHUH CYIIECTBYIOILIMX 31aHUH U
COOPY KEeHUI OT 3aTONJIEHUS

REINFORCEMENT TECHNOLOGY FOR EXISTING
STRUCTURES BASEMENT PROTECTION

Annotation: Nowadays the development of underground spaces is an
ordinary practice in big cities, and as a result, the rate of flood damage has
also been increasing.

To prevent or minimize flood-induced damage, it is necessary to
create small underground rainwater detention caverns to protect the existing
structures basements. To control flood it is better to use small multiple
caverns, rather than one larger cavern (the latter could have stability
problems). Because of strain concentration in the pillars between two
adjacent caverns, pillar stability is thought-out the Achilles’ heel of this idea.
Therefore, a new pillar-reinforcement technology for improved column
stability has been introduced. The description of this method was published
in KSCE Journal of Civil Engineering at the 17" of February 2014 by
Korean scientists H. J. Seo, H. Choi, K. H. Lee, G. J. Bae, and 1. M. Lee.

New method is implemented with the aid of a steel bar or pipe and
PC strands, which are installed by applying pressurized grouting and then
prestressed to the PC strands and anchors. This method has the advantage of
utilizing full strength involved in situ ground, while reducing the
requirement to use precast concrete constructions. Using pressurized
grouting provides an increase in ground strength, and it reduces stress
concentrations in the pillars. The pillar structure is able to overcome not only
excessive stress concentrations but also the risk of failure at the sidewall.
Applying prestress increases ground strength because of the internal pressure
growth.

KunroueBbie c10Ba: 1o13eMHas IIOJOCTh U1 aKKYMYJISILIAY JOXKIEBBIX BOJ,
KOJIOHHA, OETOHMPOBaHNUE, IPETHAIPSDKEHHUE.

Key words: underground rainwater detention cavern, pillar, pressurized
grouting, prestress.
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fekk

B mo6om wmeramonuce Mupa OAWH KBagpaTHBIA METp
3eMJIM CTOMT OOJBIIMX JI€HEer, IO03TOMY 4YTOObI MOJYYHTbH
MakCUMyM  BBIFOJbl M3  HPHUOOPETEHHBIX YYaCTKOB  IOJ
CTPOUTEIILCTBO, CETOJHS ITOBCEMECTHO IIPOMCXOJUT OCBOCHUE
MOJ36MHOI'O IIPOCTPAHCTBA, YTO, B PE3YJIbTATE, MOXKET IIPUBECTH
K YBEJIMYEHUIO TOBPEXIECHUN, BO3HHMKAIOLUIMX B pe3yjbTaTe
3aTONNCHHS M IOATOMICHHS IOA3EMHBIX wyacTeil 3MaHHi 1
COOPYKEHHUI.

[Ipobnema 3aTOIIEHHS OTHOCUTENIBHO JIETKO pPELIaeTcs
IIPU CTPOUTEIBCTBE HOBBIX 3IaHUNM U COOPYKEHHM, IIyTeM
YCTPOMCTBA BOJOOTBOJSALINX TPYO U TOHHENEH, BEPTUKAIBHBIX U
TOPU30HTAJIBHBIX JPEHAXHBIX crcTem’.

CnoxHee OOpOTbCSI €  3aTOIUICHHEM  IOA3EMHBIX
KOHCTPYKLUH YK€ IOCTPOEHHBIX M JaBHO 3KCIUTyaTHPYEMBIX
3IaHUA U COOPYKEHUU (0COOEHHO SKCIUTYaTUPYEMBIX IOJBAJIOB
WJIM NTOA3EMHBIX TAPKUHIOB).

OnuMH M3 CyLECTBYIOUIMX CIIOCOOOB NpEeAO0TBpAILEHUS
MOBPEXKACHUA - pa3paboTKa TOM3EMHBIX IMOJIOCTEH IS
AKKyMYJIIMM JOKIEBBIX BOA. OOHAKO B YCIOBHSAX IIOTHOU
TOPOACKONH TOCTPOWKH BO3HHUKAIOT MPOOJIEMBbl TMPOBEICHHUS
9KCKaBallMOHHBIX pabOT BOJM3M OT METPO MM OCHOBaHMS
JPYTOro CTPOEHUs, TaKke «AXUIIECOBOH IMATON» 3TOr0 METOJa
SBJISICTCSl KOHIIEHTparusi Hampspkenuid (Puc.l), yxymmaromas
YCTOHYUBOCTh

! 3aTomneHne — NOKPBITHE TEPPUTOPHH BOJOM OT Pa3iuBa BOJHBIX MACCHBOB (PEK,
03€ep, BOAOXPAHMIHIL) WK OOUIBHOTO BhINaeHUs 0caakoB...( u3 Koctsaxos A. H.,
OcHoBBI MeHopanui, 6 u3a. — M., 1960; 3amuTa TeppUTOpUN OT 3aTOIUICHHS U
noxrorenus. — M., 1963.)

2 IloATONIEHHE — IOXBEM YPOBHSA FPYHTOBBIX BOJ HA IIYOHHY, He JOIYCTHMYIO UL
X03sicTBeHHOT0 Hcnonb3oBanus (u3 Kocrsakos A. H., OcHOBBI Menuopanuii, 6 u3z. —
M., 1960; 3amuTa TeppUTOpPUHU OT 3aTOIJICHUS H MOATOIUIEHHS. — M., 1963.)

3 IlpeHakHas CHCTEMA — CHCTEMa OCYILHTENbHBIX KAHAB ¥ TPY6 Ul OTBOJA
MOJ3EMHBIX U MOBEpXHOCTHBIX BoJ (TonkoBsIi cioBapk pycckoro si3bika J[. H.
Ymakosa.— M.:, ACT, Actpens, 2000.)
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KOJIOHHBbI MCXKOY JABYMsI

COCEIHMMHM IMOJIOCTSIMHM, YTO
Sxcnnyatupyemoe MOKET TIPUBECTH K
I - 00pyIICHUTIO CMEIKHOM
CTEHKM  TOHHEJEW  TIpHU

v i_"__* BBIEMKE TPYHTA.
KoHueHTpa HanpareHMWIi I[J_DI peuicHu-d 3TOH
poOIeMbI KOopernckue
. HH)KEHEPDI HPEIIOKHIIN
HOBBIE METOJ| YCHICHUS
a KOJIOHHBI, OCHOBAHHBLIA Ha
nonoctu 1 1 2 odepegm BepTHKa‘HLHOM H
TOPU30HTAIIBHOM

OCTOHMPOBAHUU COBMECTHO
C MpeTHANPSHKCHUEM apMaTyphl.

Puc.1. 3oHa KOHIIEHTpAIMK HATIPSHKCHUIH

Jis  ycuiieHusT KOJIOHHBI TIOHAMOOSTCS — CIEAYIOIIHE
3JIEMEHTHI (Puc. 2).
apMaTypHBIC CTEP)KHU WU
KaHaThl, CTajJbHas Oajka
(wmm TpyOa), KoTOpasi, Kak
BBITIOJIHSIET G YHKITUIO
YCHUJICHHS, TaK M CIIY)KUT
KaHaJOM TIPH HATSHKEHUH
apMaTypel Ha  OCTOH.
dopma ceueHusl CTaIbHbBIX
JJIEMEHTOB  3aBHCHUT  OT

»*° BETOHUPOBAHME

rapaMeTpoB IrpyHTa
OCHOBaHHUSI.
KOJ’IHa‘-IOK, pacto- MpegHanparaeman
JIO)KEHHBIA Ha KOHIIAX ANy
CTallbHBLIX  DJIEMEHTOB, Puc.2. Texnonorus ycuneHus
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3aIIMIIAET TPEIHANPSIKEHHYIO apMaTypy OT IMOBPEXIACHUN BO
BpPEMSI PBIThSI TYHHEJIS.

beronnpoBanue MOXET MPOUCXOAUTH KaK B PajUaIbHOM,
TaKk M BEPTUKAJIbHOM HAIPABIECHUH, YTO HE TOJBKO YIIYYILAET
CTPYKTYPY OCHOBaHHUsSI, HO TakXK€ U yYMEHbBIIIAET KOHIICHTPALIUIO
HanpsHKEHUM B KOJIOHHE.

BenuuvHa 3HayeHUsi MpeABAPUTEIHLHOTO HANPSKEHHS
JOJIKHa OBITh paBHA JIaBJICHUIO, ACHCTBYIOIIEMY Ha MTOBEPXHOCTD
HOJIOCTH.

IIponiecc cTpoUTENbCTBA MOJOCTEH MOJAPA3ACISETCS Ha
CIIENYIOIIME JTambl: IPEIBAPUTEIBHOE YCUJIEHHE OCHOBAHHUS
3MaHUSl WM COOpYXKEHHUs; pa3paboTKa TIJIABHOTO TYHHENIS H
OeToHUpOBaHWE;  pa3padoTKa  CIHEAYIOMIETO  TYHHEIS ¢
OJIHOBPEMEHHBIM ITPEAHANPSHKEHUEM apMaTYPBHI.

BeronupoBanue obecneunBaeT yCTOHMYMBOCTH TIJIABHOTO
TYHHEJISI: KOHCTPYKILHUS KOJOHHBI CIIOCOOHA TMpEOoJIoNIeTh He
TOJIbKO Ype3MEpHbIC KOHIICHTPALMHM HAaNpPsLKEHUM, HO Takke
MPEAOTBPATUTh PHUCK OOpyIIeHUsT OOKOBOWM CTEHBI TJIABHOTO
TOHHENS MpHU pa3paboTKe Mocieayroned CMexHoi monoctu. B
3TO K€ BPEMsI HAUMHAETCA MPEAHANPSIKEHUE apMaTyphl, KOTOpoe
HEMOCPEACTBEHHO  JIOJDKHO  MPOTHUBOCTOATH  OOPYIICHHUIO
KOJIOHHBI.

TopreTHpOBaHHe1 MpPUMEHSIETCS Ul TPEIOTBPAILCHUS
YPE3MEPHOT0 PACKPBITUS TPEIIVH.

B npyrux meronax yYCHWJIEHHsS YCTOMYHMBOCTH KOJIOHHBI
MOXeET OBbITh oOecredeHa IyTeM NPOSKTHPOBaHUs COOpHOU
JKeIe300eTOHHOW KOHCTpyKumu. Ho HemocraTkamMu — Takou
KOHCTPYKLUHU SIBJISIIOTCA: CJIOYKHAs IMOCJIEA0BATEIbHOCTh 3TAaIlOB
CTPOUTENBCTBA, BBICOKAsE CTOMMOCTb W JOJITOCPOYHOCTH IpU
CTPOUTEIILCTBE.

! TopkpeTupoBaHue - TOCIOWHOE HaHECEHHEe OETOHHOH cMecH Ha MOBEPXHOCTh
CTPOUTENILHOW (OETOHHON WM >Kele300€TOHHOH) KOHCTPYKIMH THOJA JIaBJIeHHEM
cxkatoro Bozayxa. (bonbimoii sHIMKIIOIEIMYecKuit croBapb. — M.:bonbias CoBerckas
Ounuknonenus, 1998.)
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[IpensioxkeHHass HOBasg TEXHOJOTHUSA, OAHAKO, HE TOJIBKO
OYEHb MPOU3BOJUTENbHA, HO M 3HAYUTEIBHO CHUXKAET CPOKHU
CTPOUTENBCTBA, 4YTO, HECOMHEHHO, TaK)K€ CKa3blBaeTCs M Ha
CTOMMOCTH JIaHHOW TE€XHOJIOTHH.

Paccmotpennas BBIIIIE TEXHOJIOTUS OCBeIIeHa
cpaBHUTEIHHO HemaBHO (deBpans 2014 roma), mo3TOMYy, BBHIY
CBOCHM HOBM3HBI, NIOKa HE Hallla T[PUMEHEHHUS B  HaIlel
CTpaHe, HO, BO3MOXKHO, B OyAYIIEeM HH)KEHEPbl U CTPOUTEIH
OpU pEeNIeHHHd TPOoOJIeMBbl 3aTOIUICHUS OOpaTaT BHHUMaHUE Ha
CTOJIb HE3aMBICTIOBAThIl, HO B TO € BpeMs 3(PQPEKTUBHBIH
CHoco0 3alMTHI MOA3EMHBIX YacTe 3AaHUN M COOPYKEHUH OT
3aTOIJICHUSI.
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