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['BUHTOB1 PyHJaMEHTHI Mal

B crarTi HaBeneHa icTOpis BUHMKHEHHS TBUHTOBUX I1ajib, TalTy3b 3aCTOCYBaHHS, IePEBAard Ta HENOIIKH,
OITMCaHa TEXHOJIOTIS BIAIITYBaHHS I'BUHTOBOTO ITATbOBOTO (DyHIAMEHTY.
najus, OyaiBJs, cnipajib, IPYHT, HABAHTAKEHHS, PO3TBIipOK

IcTopis 3acTtocyBaHHA TBHHTOBHX nanb (puc. 1) mpum conopy/pkeHHI (yHIaMEHTIB
HapaxoBye Osm3bko 170 pokiB [1]. Oana 3 mepmux BIJOMHX 3rajoK PO MNOMIOHI mami
BigHOCcUThcst 10 1838 poky. Came Tomi amepukaHckuii imkeHep Mirtuen (Mitchall)
3alpONIOHYBAaB 3arBUHYYBaTH Hajli B TPYHT, JJs 4YOr0 HMJKHS 4acTHHA mnaii oOiagHyBajacs
rBUHTONOAIOHNM enemeHToM [2]. B Pocii rBuHTOBI maiti orpuManu Bu3HaHHS B 1869 p , ko
B. Kapnosuu B mMoHorpadii «OcHoBaHUS M (yHAAMEHTBD» BKa3aB NEpeBard IBUHTOBUX Malb
niepe]] 3a0MBHUMH TIPH 3aCTOCYBaHHI iX B CITA0KUX IPyHTaX.

e Y e

Pucynoxk 1 — I'BunTOBI hyHIAMEHTH
TexHomOris BIaIITYBaHHS TBHHTOBHX (DYHIAMEHTIB JIJIsl MAJIOTIOBEPXOBOTO OYiBHHUIITBA
JI03BOJIsIE BCTAHOBJIIOBATH (PyHJaMEHT 3a JOMOMOIOI0 TBHHTOBHMX IMalb 3a OAMH J€Hb 3

MiHIMQJILHUMH 3aTpaTaMy CHJI 1 KOIITIB.
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['BuHTOBMM (YHIAMEHTOM € KOBaHWU Kopmyc y (opMmi KOHyca, Ha SKHA HpUBapeHa
cTalieBa cmipainb o0cobnuBoi  KoHbirypamii. KoHCTpykmii TBUHTOBOrO  (yHIaAMEHTY
nependavyaroTh pi3HI BapiaHTH KpIIJIeHHs OyAiBeIbHUX MaTrepiajiiB MPH MaJONOBEPXOBOMY
OylIBHUIITBI.

['BUHTOBI yHAAMEHTH MOXYTh OyTH BCTAaHOBJICHI HE TIJIbKU Ha 3€MJIi, aJie 1 Ha MIIaHuX
abo Topd'sIHUX TPyHTaX, Ha JIUISIHKAaX 3 BUCOKUM PIBHEM I'PYHTOBHX BOJI, @ TAKOX Ha JUISHKAX 3
HepiBHOMIpHUM JaHamapToM. ['BUHTOBI Maji HE BUMArarTh MiJATOHKU 1O JIOBXKHHI, 3aTHIN
MOPYIIUTH IUIICHICT, MaTepiady. byaydn TiIHOIO albTEpPHATUBOIO OETOHY, TBHHTOBI
(yHIaMEHTH BiIOBIIaI0Th BUMOTaM MaJIONIOBEPXOBOTO OY/IIBHUIITBA O MIITHOCTI 1 HAAIHHOCTI,
HE BHMMAararo4u JOJATKOBOrO OETOHyBaHHS. YCTaHOBKAa NPOBOJUTHCA 3aco0aMu  Majoi
MexaHizalii, a00 eIeKTPOIHCTPYMEHTOM Yy Ba)XKOJOCTYITHUX Ul TEeXHIKH Micipsix. OKpiM Toro,
ICHY€ MOXJIUBICTh CAMOCTIHHOI YCTaHOBKHM I'BUHTOBUX IaJIb 3aMOBHHUKOM 3a JIOIIOMOTOI0 KITF04a-
BaYKETIs.

TexHoorist yCTaHOBKM TBUHTOBUX (DYHIAMEHTIB Ma€ JEKiIbKa €TaIliB:

Bubip Tumy i po3poOka IuraHy mojisi TBUHTOBOTO (hyHAaMeHTy Ha o0'ekti. Ha manomy erarmi
PO3paxoBy€eThCs 3arajbHa Maca OyJJOBU K CyMa BCIX HaBaHTa)XKEHb, 1110 A1IOTh Ha (pyHIaMeHT, 3
ypaxyBaHHSIM 3arajibHOi BarWm KOHCTPYKIIi CHOPYZIH, CHICOBOTO i KOPHCHOTO HABAaHTAXKCHHS
3alie)KHO BiJ MpHU3HA4YeHHs 1 0o0macTi po3TamryBaHHs. [loTiM 3anmexHO BiA 3arajibHOI Macu
CHOPYAH, XapaKTEPUCTUK TPYHTY 1 iHIKX (PaKTOPiB MiAOMPAETHCS TUIIOPO3MIp TBUHTOBUX MAJIb 1
pPO3paxoBy€eThCsl iX ONTHMajbHA KUIBKICTh 3 YpaXyBaHHSAM BCIX IOKa3HHUKIB. Pe3yibTarom
NEPIIOTo €Tamy € KPEeCJICHHS IUIaHy MOl TBUHTOBOTO (YHIIAMEHTY.

Po3MiTka 1 ycTaHOBKa TBUHTOBOTO (DyHAAMEHTYy Ha OyiBeNnbHIN MiUTsHI. BignoBigHo 10
3arajibHOTO TPOEKTY 3a0yJOBM 1 TUIaHy Moy (QyHAaMEHTY Ha OyJiBEeIbHOMY MalIaHUYHKY
poOUTBCA PO3MITKA MiCLlb YCTAHOBKM I'BUHTOBHMX Majib. 3 JAOTPUMAHHAM BHMOI' TEXHOJIOTII 1
KOHCTPYKTUBHUX OCOOJMBOCTEH CIIOpPYJIM TBUHTOBI Halli BKPY4ylOoTh B IpyHT. Lle BinOyBaeThCs
3a paxyHOK CaMOHapi3alouoi cHipajli TMaib, SKa Mpyd BKPy4YyBaHHI YIIUIBHIOE TPYHT,
3a0e3Meuyour BUCOKY HaIHICTh YCTaHOBKH.

MonTtax criopyau. Ha ¢uanii rBUHTOBOTO (yHIaMEHTY BCTAHOBIIIOETHCS OOB's3yBaibHA
6anka (po3TBIPOK), HA SIKY BMOHTOBYIOTbCS CTIHHU 1 TIOKPIiBJIsI CHOPYAH, a00 CTIMKH KOHCTPYKLIi
BCTABJSIIOTHCS B TIOPOKHUHY (DYHIAMEHTY, BHPIBHIOIOTHCS BEPTHKAIBHO 1 (iKCyrOThCs. [lpu
HEOOXITHOCTI, 3aJIeKHO BiJ] NPU3HAYECHHS CHOPYIH 1 TE€OJIE3WYHHUX XAPAKTEPUCTUK JUISTHKH
MOXJIMBUHN yCTPiid 1 00poOKa 1TOKOJIS.

['BUHTOBI mNami BCTaHOBIIOIOTHCS CYBOPO BEPTHKAJIBHO 32 JOMNOMOTIOI0 CHEIiaJbHUX

MiJIPYyYHUX 3ac001B a00 MammH. Yac BCTAaHOBJICHHSI 3aiiMa€ JEKUJIbKa XBHJIMH.
[Inoma KOHTAaKTy TBHHTOBOTO (YyHIAMEHTy 3 TPYHTOM B TOpPIBHAHHI 13 3BUYaHUMH
(yHIaMEHTaMH HE3HauyHa, 3aBISKU LbOMY Takuil (yHJAMEHT 3HAYHO MEHII CXWIBHUHI 10
pi3HOrO0 poOJy MEPEeMIIIeHHSM, CE30HHHM KOJMBAHHSAM TPYHTY 1 mepekocam. [ BHHTOBHIA
(byHIaMEHT HE CTBOPIOE KPUTHMYHOTO THUCKY Ha M'SKi 1 HE CTIAKI TPYHTH, TOMY iX yCTaHOBKa
MOXKE MpPOBOIUTHCA O3 MomepenHboi Teosoropo3BiAku. ['BUHTOBI (yHIAMEHTH MOXYTb
HOPMaJIPHO TPAIFOBATH HE TUIBKH HA CKJIAJHUX TPYyHTaX, aje 1 B CeCMOHEO0E3NEYHNX palioHax,
7ie 3BUYaiiHi OeTOHHI (yHIAMEHTH MOXXYTh OyTH MOIIKOMKEeHI abo 3pyiHoBaHi. Kpim Toro,
3aCTOCYBaHHA LIbOTO (DYHIAMEHTY 3BOJAUTH 10 HYJIA IIKOAY, IO HAHOCUTHCS HABKOJIHUIIHBOMY
CepelioBUINly 1 €KOJorii, M0 OCOOJMBO AaKTyaJbHO ISl MIBHIYHUX paiioHiB. ['BHUHTOBI
(dbyHIaMeHTH aOCOIIOTHO €KOJIOTIYHO Oe3MedH] 1 eKOHOMIYHI.

Tepmin ciayxOu rBUHTOBHUX (yHIaMeHTIB Moxke nocsrat 150 1 Oinbine pokiB — 3a
pPaxyHOK 3aCTOCYBaHHS CY4YaCHUX MaTepialliB, CTIMKHUX 10 KOpo3ii (rapsiue IHWHKYBaHHS),
nepenaiiB TeMnepaTyp i HECIPUATIUBUX KITIMAaTUYHUX YMOB.

['BuHTOBI (hyHIAMEHTH aKTUBHO BHKOPHUCTOBYIOTHCS, /1€ YaCTO BUHHMKAIOTH MPOOJIEMH 13
ciabkumu, OosoTHCTUMH a00 TMPOMEpP3alouMMHU  TIPyHTaMHU. 3acTOCYBaHHS T'BHHTOBHX
(yHIaMEHTIB Ha CKJIQJIHUX TPYHTaX € OJHUM 3 HAWOUIbI HAIIWHUX 1, TOJIOBHE, €KOHOMIYHO
BUTIIHUX pimeHb. BapTicth (yHmaMeHTHHX poOIT — OJHA 3 BAXKIMBUX 1 ICTOTHHX YaCTHH
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BUTpAT, SIKa MPU YCTAHOBI OeToOHHOTO (pyHmameHTy Moxke xomuBarucs Bix 30% mo 50% Bin
BapTOCTI BChOro OyniBHMIITBA. B maHomy Bumaaky, poOOTH MO MOHTaXy (yHIAMEHTY, SIK
MIHIMYM HAIlOJIOBHHY MEHIIIE, Y TOMY YHMCIi 1 ycTaHOBKa (pyHIaMEHTy Ha CKJIQAHHUX TPyHTaX
(OKpiM KaM'SSHUCTUX, 1€ HEOOXiHE mornepeaHe OypiHH).

Takum YMHOM, OCHOBHI IepeBaru TEXHOJIOTi:

- 3BeZIcHHS (pyHIAMEHTY 3a OJIMH JIeHb, (PyHIaMEHT Bigpa3y FOTOBHUI 0 HABAaHTaXXEHB,
HE BIMAarae ycaJKu;

- 10 00'€KTYy JIETKO MOYKHA MPUOYTyBaTH 1 HOB1 CIIOPY/IH;

- BapTicTh poOIT 1 MaTepiajiB MpH 3BEACHHI HIKYA, HIXK TIPU 1HITNX TEXHOJOT1X;

- MOHTa)X HE BUMArae 3eMJISTHUX PoOIT (BUIMKHU TPYHTY 1 peKyJIbTHBAIIIl 3€MEb);

- TapaHTOBaHa AKICTh MiATBepKeHa 20-TH PIYHUM CBITOBHM JOCBIIOM;

- MOXJIUBICTb YCTaHOBKHM Y OyIb-sSIKMUH Yac pOKy, 3a OyAb-fKOi MOTOoAM 1 HaBiTh B
MEp3JIMi TPYHT, OOJIOTHCTHH 200 KaM'SHUCTUI TPYHT;

- He BUMArae riipoi3oJisilii;

- BIICYTHE Oy[IiBEJIbHE CMITTS HAa MICIIi YCTaHOBKH ()YHIAMEHTY;

- 3abe3neuye [00pYy BEHTWIAIIIO MIANULISA, [0 TMEPEHIKOKAE PO3KIATAHHIO
OyaiBenpHOTO MaTepiary OyIiBii;

- TO3BOJISA€ TUTAHYBATH 1H)KEHEPH1 KOMYHIKallii napajieiabHo 3 Oy1iIBHUIITBOM OYIHHKY;

- pu HEOOXIITHOCTI — MPOCTHHA JEMOHTAX 1 MEepeyCTaHOBICHHA y Oynb-sSKWH 4Yac Ha
OyIb-sIKe 1HIIIe MicIIe.

L1i mepeBaru poOIsTH BUKOPUCTAHHS TBUHTOBUX (PYHIaMEHTIB TiTHOIO abTEPHATHBOIO
IHIIMX TEXHOJOTIH yCcTpor GpyHIaMEHTY MPU MAJIOMOBEPXOBOMY OYIIBHUITBI 1 B 1HIINUX cepax
3aCTOCYBaHHSI.

Bucoka Hecyua 37aTHICTH T'BHHTOBOTO  (DyHIAMEHTY  JOCSTAETHCS  3aBJASKU
KOHCTPYKTHUBHIN OCOOJIMBOCTI — YaCTHHOIO TBUHTOBOrO ()yHJIAMEHTY € CaMOHapi3alouuii TBUHT,
3aBIISIKM SIKOMY BiH BKPYYy€ThCS B TPYHT. MajieHbKa IJI0IIa 3iTKHEHHSI TBUHTOBOTO (DyHIIAMEHTY
3 TPYHTOM 1 HasIBHICTb CHipaji HE JO3BOJSIOTH (PYHAAMEHTY PyXaTUCS HaBIiTh MPH TIIHOOKOMY
npomep3anHi TpyHTy. [Ipy 3arBuHYyBaHHI MIDKBUTKOBI TPOMDKKH TPYHTY HE PO3MYIIYIOTHCS, a
HaBIAKUd — YIIUIBHIOIOTBHCS CHIPAJUII0 TBUHTOBOTO (yHJAMEHTY, 30UIbIIYIOYM HOro HeCcyuy
31aTHICTh. [HIIMMU croBamu, pyHIAMEHT Ha TBUHTOBUX (DYHIAMEHTaX HE CTBOPIOE KPUTHYHOTO
TUCKY HaBiTh Ha M'AKi Top('sHi 1 mimani rpynTy. Hagiinimoro mo MinHocTi (GyHIaMEHTY JUIs
CKJIQHUX TPYHTIB TPOCTO HeMae. byayuyu ieanbHOI0 albTEPHATHUBOIO I1HIIUM METOJaM
3BeJIeHHs (PyHAaMEHTY, TBUHTOBUN (DyHIIAMEHT y Oyab-SKUi MOMEHT MOXKe OyTH BUBEPHYTHUH 13
3eMJIi, TePEHECEHHWH 1 TIOBTOPHO BCTAHOBJICHWH Yy 1HIIOMY MICHI JUIsI TOJAJIBIIOTO
BUKOPUCTaHHS.

I'BunTOBI (hyHIAMEHTH TpHW3HAYEHI, HAcaMIEpea, UIsl MaJIONOBEPXOBOTrO OY/IIBHHUIITBA,
npoTe cepa iX MOKIMBOTO 3aCTOCYBAaHHS BEJTUYE3HA.

Bixe Omu3pko 20 poOKiB - y BCbOMY CBITI TBUHTOBI (DYHIaMEHTH 3aCTOCOBYIOTBHCS ISt
OyZiBHMILITBA MaJIONIOBEPXOBUX OYAMHKIB, JIa3eHb, Tepac, TEIUIMIb, aHTrapiB, TPyOOIPOBOJIB,
pPEKJIaMHMX KOHCTPYKIIIM, JOPOKHIX 3HAKIB 1 MOKa)XYHKIB, OMOpP JIHIA OCBITJIEHHS 1 3B'SI3KY,
IIMTIB I[IYMONOIJIMHAHHA, CAaJ0BO-NIAPKOBUX MeOJiB, Oropox 1 0Oropo/kyBaHb, OCHOB
COHSTYHHMX OaTapeil 1 BITporeHepaTopiB.

Takok TBHHTOBI (YHIAMEHTH 3aCTOCOBYIOTHCS [JJisi HAIIiAHOI YCTAaHOBKU JayHUX
MapacoJibOK, CyIIapoK 1 OropoXk 10 aBTOMOOUIbHMX HaBiCiB, ()JIArmITOKIB 1 JOPOXKHIX 3HAKIB.
Constuni 6atapei, pexiiaMHi IUTH 1 HABITh HEBEJIMKI CIIOPYIU AJIsl IPOBEACHHS PI3HUX 3aXOMiB 1
BUCTaBOK — T€, III0 MO>KHA LIBH/IKO BCTAHOBUTH 32 JOTIOMOT'OI0 TBUHTOBHX OTIOP.

[IBunko, yneBHEHO 1 O€3MEYHO JUIsi HABKOJIMIITHBOTO CEPEIOBHINA MPOTIKAE YCTAHOBKA
(dbyHIaMeHTIB 111 MIChKOTO OymiBHUIITBA 1 Ojaroyctporo. Hanpukian, yctaHOBKa JIiXTapiB 0e3
poOJEeMHOTO pyHHYBaHHS acdalibTy, 3 BUCOKOI HaAiHHICTIO, 6e3 3MiHM penbedy mae Garato
ICTOTHUX TiepeBar. Y Il cepi BUKOPUCTaHHS TyKe€ BaXKJIMBE 30epekeHHs JaHamadTy, 110
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orouye 00'exT. [Ipn BUKOpHCTaHHI TBUHTOBUX (PyHIaMEHTIB JIs1 00'€KTIB 0J1aroyCcTpoOrO ra3oHu i
1HIII 3€JIeH] HAaCca PKEHHS 3aJIMIIAThCS He3alMaHUMM.

besniu mepeBar Aar0Th TBUHTOBI ()yHIAMEHTH TNPH BCTAaHOBJICHHI JOPOXKHIX 3HAKIB 1
MOKaX4MKiB. BenukorabapuTHi JOPOKHI MOCTH 13 3aKPIMVICHUMHU JOPOKHIMU 3HAKAMHU, JTOPOXKH1
MOK&KYHUKH, JOPOXKHI  OCBITIIOBAIBbHI ~ CHUCTEMH, JOPOXKHIM TOJWUHHUK, CBITIIOQOpH
BCTAHOBJIFOIOTHCS 32 JIOTIOMOTOI0 TBUHTOBHX (DYHJAMEHTIB, pO3pOOJICHHUX CIICIiaIbHO IS IUX
nineid. OcoOaMBO HarIsiIHA YCTaHOBKA (DYHIAMEHTIB JJISl CBITJIOBUX 3aXHCHHUX IOKAXKYHUKIB 3
edekTom, 10 BigoOpakae, — cCHeUiadbHO pPO3pOOJIEHU T'BUHTOBHN (yHIaMEHT MPOCTO
KpINUTBCS HA KIFOY JUIS YITBHHYYBaHHS (YHIAMEHTIB. 3a JOIMTOMOTOI MOOUTBHOT MAaIIUHH IS
YrBUHYYBAaHHS 'BHHTOBI IaJli MIBUIKO 1 3pYYHO YKPYYYIOTHCS B TPYHT, TapaHTYIOUM CTIHKICTh
KOHCTPYKIii 3a TOMOMOrol IBUHTOBUX (PYHIAMEHTIB MOXXYThb OyTH BCTAHOBJIICHI OTOPOXIi 3
METaJIeBOi CITKU, IPOMUCIIOBI OTOPOKi, JEPEB'sIHI OTOPOXKi, MAPKOBI 3aXMCHI OTOPOXKi.

[Ilo ctocyerbcst MOOYTOBHX MOTPEO, TO, OKPIM BHKOPHCTAHHS B MAaJIOTIOBEPXOBOMY
OyiBHUIITBI, TPONIOHYETHCS BETMKHI aCOPTUMEHT I'BUHTOBUX (DYHJJAMEHTIB JJIS 3aCTOCYBAaHHS y
cdepi camiBHULTBA 1 BIAMMOYMHKY: (P)YHIAMEHTH JJISl CaJI0BUX Oy/IMHOYKIB, yCTAHOBKA aJIbTAHOK,
MapacoiaboK, TEIUIHIIb 1 OpaHXKepeH, JIaBOK 1 TOMY MOIi10He

YacTe 3acTOCYBaHHS 3HAXOJATh (YHIAMEHTH MPU YCTAHOBII PEKJIAMHHUX KOHCTPYKIIIH:
peKIaMHUX LIUTIB, Oir6opxiB, morna i ¢uarmrokiB (mo 12 m 3aBBumiku). KoHcTpykiis Ha
TBUHTOBOMY ()yHIAMEHTI BUTPUMYE CWIBHUK BiT€p 1 roTOBa 10 TPAHUYHUX HABAHTAXKCHb
BiZJpa3zy MICJIi YCTAaHOBKH, HE3aJIe)KHO BiJ] MOTOAHMX YMOB. 3aBISKU 3aXUILEHIN HaTeHTOM
eKCIEHTPHUKOBI cucTemi, GuarmToku 1 mOrau B Oyab-SKUX YMOBaxX 3HAXOIATHCS Y
BEPTUKAJIILHOMY TMOJIOKEHHI 1 cTabuibHI, pe3oHaHc BiacyTHid. Illornm, mo moBepraroThes, 1
¢marmroku criiiki npu BiTpi. IIpocToTa NEeMOHTaXXy pEKIaMHUX KOHCTPYKIIM Ha TBHHTOBHX
naasix poOUTh BHKOPUCTAHHS TEXHOJIOTI] HE3aMiHHOIO ajJbTEPHATHBOIO IHIIMM TEXHOJIOTiSIM
3Be/ICHHS (DYHIAMEHTIB.

Takuii croci® 3BeJeHHS 3aKpUTHUX MABUIBHOHIB 1 IHIIWX MPUMIMIEHb I 3aXO0JIiB
JI03BOJISIE 3HAYHO €KOHOMHTH KOIITH 1 Yac Ha YCTAaHOBKY 1 MOHTaX KOHCTPYKIIiH, 3a0e3nedyodn
MpyU 1bOMY JIOBTOBIUHICTh BHUKOpUCTaHHSA. OKpiM TmiepepaxoBaHUX cdep 3acTOCyBaHHS
IBUHTOBUX (YHIAMEHTIB, B €BpOIll TEXHOJIOTIi IIHUPOKO BUKOPHCTOBYIOTHCS UIS yCTAaHOBKH
COHSTYHHUX OaTapeil.

Cnucok nitepatypu

1. Mansies M.B., Bosusipes I'.I'. Mexanuka rpynToB. OcHOBaHUS U (yHIAMEHTHI (B BOIPOCaX M OTBETAX). —
M.: U3xn-Bo ACB, 2000. — 320 c.
2. Jlanmaros b.1. MexaHnuka rpyHTOB, ocHOBaHusI U ¢hyHaamenTsl. — M.; JI.: ACB, 1994. — 527 c.

B cratse MpUBCACHA UCTOPUA BOSHUKHOBCHUSA BUHTOBBIX CBaﬁ, o0nacTh HCII0JIb30BaHUsA, NIPCUMYIICCTBA U
HCOOCTAaTKH, OIIMCaHa TCXHOJIOTUA YCTpoﬁCTBa BHHTOBOI'O CBAifHOI'O (I)sz[aMeHTa.

History of origin of spiral piles, area of the use, advantages and failings, is resulted in Artikle, technology
of device of spiral pile foundation is described.
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