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MATEPIAJIM IH’EKIIMHUX PO3YNHIB BYPO!.H’EKHII?'IHI/IX ITAJIb IIIICUJIEHHSA
TP PEKOHCTPYKIII BY JIBEJIb

A. C. Moprymn, I. M. Mets, . C. loBromon

3anpononosano eupiuienHs niocunenHs GyHOAMeHmi6 Npu PeKOHCMPYKYIl ma MmexHIYHil
nepeby0o6i dcumnosux ma yueiivhux Oyodisennv. Ilpoananizoeano 00cei0 niocunienHs @yHoamenmis i
3miyHeHHs ochos. QOSPYHMOBAHA PAYIOHALHICMb GIAWMYEAHHA OYPOIH EKYIIHUX NATb NPU NIOCULEHH]T
@ynoamenmy. Ilpoeedeni cmamuuni OocnidxcenHs Oypoin’exyitinoi nani. Hasedeni oOocnioxcenns
BU3HAYEHHSI KLIbKOCIE OYPOiH €KYIUHUX NAb, HeOOXIOHUX OJist RIOCUNEHHS! (YYHOAMEHMY HA HAMYPATbHIl
OCHOBI Ma GUBHAYEHHs 000aMK06020 O0CIOanHs nidcuireHo2o @ynoamenmy. Pospobreno cxemy
3AN1eHCHOCTNI HABAHMANCEHb HA OOHY NAMI0 Md CYMAPHO20 HABAHMAICEHHS HA YCi naui. 3anpononosano
BIAUMYBAHHS ceMU 000aMKOBUX OYPOIH EKYIIHUX Nab.

Knrouosi cnosa: in’exyitini pozuunu, Oypoin’ekyitini nani, nabusHinami, niocuienHs @QyHoamenmy,
PpeKoHCmpyKyis 6ydisensb, mexHiuna nepedyoosa.

MATEPUAJIBI HHBEKIIHOHHBIX PACTBOPOB BYPOUHBEKIIMOHHBIX CBAH
YCUIEHHUA ITPU PEKOHCTPYKIIUU 3JAHUA

A. C. Moprys, U. H. Mets, /1. C. loBromon

IIpeonooiceno  pewienue ycunenus QYHOAMEHMO8 NpU  PEKOHCMPYKYUU U  MEeXHUYecKol
nepecmpouKe JHCUIbIX U 2paxcoauckux 30anuil. IIpoananusupogan onvim ycuieHus yHOAMEHmMos u
yKpeniienue ocnoganuti. OOOCHOBAHA PAYUOHATLHOCMb YCMPOUCMEA OYPOUHbEKYUOHHBIX C8all Npu
yeunenuu  pynoamenma. IIpogedennvie cmamuueckue UCCICO08AHUSL  OYPOUHBEKYUOHHOU — CGAU.
Tlpusedennvie ucciedosanus onpedenenus KOIU4ecmaa céail, HeoOXooumMblx 05t YCUleHusi YyHoameHma
HA HAMypaibHOU OCHOBe U ONpedeNeHusi OONOJIHUMENbHOU O0CAOKU YCULEHHO20 QyHOamenma.
Paspabomana cxema 3agucumocmu HaAcpy3oK HA OOHY C8AI0 U CYMMAPHOU HASPY3KOU HA 6ce Ceau.
Ilpeonooiceno ycmpoiicmeo cemu 0ONOIHUMENbHBIX CALL.

Knioueevte cnosa: unvexyuouHvie pacmeopwvl, OypPOUHbEKYUOHHbBIE C8AU, HADUGHe C8au, VCUileHue
dynoamenma, pexoHcmpykyusa 30aHuUll, MEXHUYECKds nepecmpouxa.

MATERIALS OF INJECTION MORTARS OF DRILLING -INJECTED PILES
STRENGTHENING AT THE RECONSTRUCTION OF BUILDINGS

A. Morgun, I. Met, D. Dovgopol

It has been proposed decision of strengthening the foundations at the reconstruction and technical
restructuring of residential and civilian buildings. The experience ofstrengthening the foundations and
the bases has been analyzed. The rationalityof installation drilling-injectedpiles at strengthening the
foundations has been reasonabled. Static studiesof drilling-injectedpiles have been conducted. The
studies of determining the number of root piles needed to strengthen the foundation on a natural basis
have been shown. The scheme of loads depending on one pile and the total load of all piles has been
developed. The installationof seven additional piles has been proposed.

Keywords: injectionmortars, drilling-injectedpiles, boredpiles, foundation strengthening, building
reconstruction, technical restructuring.

Beryn
PexoHCcTpyKIisi Ta TexXHiYHA TepeOyaoBa JKUTIOBHX Ta IHBUIPHUX OymiBENbh JJO3BOJSE 3
MEHIITUMHU €KOHOMIYHHMH 3aTpaTaMH B MOPIBHIHHI 3 HOBUM OYIiBHHIITBOM, 301IBIIUTHA 00’ €M Ta SKiCTh
XKHUTIOBOI miomyi. B 3B’A3Ky 3 MM JOUIIBHO MNpOAaHANI3yBaTW NOCBiJ MiACWIEHHS (YHIAMEHTIB i
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3MiIIHEHHs1 OcHOB.PekoHcTpykiliss OyaiBens 3a3Buuail cympoBOKyeThes momnaTkoBum(30-50%) no
paHilie Iil040ro HaBaHTaKEHHSM Ha (QyHmameHTH. [0 pe3epBiB, 10 BUHUKAIOTH B IPYHTAaX OCHOB MpHU
JTOBrOTPHUBAINX HABAHTAKEHHSX, BIIHOCATHCS YIIUIEHEHHSI OCHOB TIiJI CIIOPYAOIO, SIKE CIIPUSIE 3pOCTAHHIO
ix Hecy4oi cnpomoxHocTi. Ta e XapakTepHo He JUIi BCIX IPYHTIB, KPIM TOr0, MOPYIICHHS aepauiitHoro
PEXUMY TPU3BOJUTH A0 301IbIIECHHS BOJOTOCTI IpyHTY. EKCrIeprMeHTabHI AOCTiIKEHHS CBIYaTh, 10
npu THCKax mix cnopyzaoro no 0,3 MIla 3poctae Momynb nedopmalliil y MIJKHX TickiB B 3,8 pasw, B
MicKax cepeHbol KpymHocTi B 2,1 pa3u. Sk Hacmiok — pe3epBH HE Ha CTIJILKU BEJIWKI, 100 MiTHATH 3a iX
paxyHOK HaBaHTa)KCHHS HA OCHOBH TIPH PEKOHCTPYKIIIT.

e cknaaHinie po3B’sIBYETbCS 1S 3a7jada, KOJIM Hecyda CIPOMOXKHICTh OCHOBH € HEJOCTaTHBHOIO
IUISL CIPUMHATTS HOBUX HABaHTAXEHb 1 IocTae mpoOiemMa 3MIIHEHHS OCHOBH YH IIiICHIJICHHS
¢yanamenty. B mpomy Bumaaxky noOpe cebe 3apexoMeHIyBainu OypoiH €KIiHHI Tasli 3 THYYKOK Ta
KOPCTKOIO apMaTyporo, IM BIIACTHBA BUCOKA TEXHOJIOTIYHICTb, JIETKICTh OCHAILIEHHS Ta JOCTaTHBO N00pa
HanpalboBaHICTh METO/IiB PO3PaXyHKY Ta IPOCKTYBaHHSI.

ITocTanoBKa 3a7a4i, BU3HAYAJIbHI CIiBBiTHOIIEHHS

Bypoin’ekuiiii mazi € oJHMM pi3HOBHIOM HAOMBHMX Tajb. IM BJAcTHBI BeIMKA THYUYKIiCTh
(I/d=80-120); wmamuit miamerp(d = 120-150 Mm), wMarepian cTBoma (IEMEHTHHH pO3YHMH abo
TPYHTOILIEMEHT); CIOCi0 BUTOTOBIEHHsS (iH €KIis pO3YMHY B CBEPMJIOBHHY 4YH Oypo3MilTyBalibHa
TexXHoJoris). JOWibHICTE IX BUKOPUCTAHHS BH3HAYAETHCSA KOHKPETHHMH YMOBaMH OyIiBEIBHOTO
MalIaHIiuKa Ha OCHOBI PE3YJIBTATIB TEXHIKO-€KOHOMITHOTO ITOPiBHSHHS MOKJIMBUX BapiaHTIB MPOCKTHUX
pIIEHB.

[lpu mpoBeneHi eKCIEpUMEHTANBHHUX AOCHIIKEHb Micis OypiHHS JiJepHOi CBEPIUIOBUHH Ta
YCTaHOBKM apMOKapKacy 3/iHCHIOBANACH iH’€KINS CBEPIJIOBUHH LEMEHTHO-MIIAHUM po3duuHOM. Jljist
1H’ €KIIHHOTO PO3YMHY BUKOPHUCTAHO MOPTIaHAIIeMeHT Mapku 400 3 HOPMaJIBHOIO TYCTHHOO IIEMEHTHOTO
TicTa B Mexax 22-29 %. [l po3unHy B3STO MiCOK KpyMHIicTIO < 1 MM. PyXoMicTh CBI>KOBUTOTOBJIEHOT'O
po3uMHy ckianana 12 cM 1o craHmapTHOMY KoHycy. CIIBBIJHOIICHHS IIEMEHT : ICOK : BOJIa B PO3YMHI
Oyno mpuifaato 1:12:0,6. BomoBuaineHHS po3unHy depe3 24 TOAWHH HE TMepeBHIIyBana 2%
IMOYaTKOBOr0 00’eMy. MINHICTh PO3YHHY MO MOCHIIKEHHSIX KyOWKIB po3MipoM 7X7X7 cM mpH
HOpMaJbHUX YMOBax BU3piBaHHS ckiaia 15 MIla, B cemunennomy Ttepmini, 30 MIla B 28-geHHOMY.
Cknan iH €KIMIHHOTO PO3YMHY MiAOMpaBCs MIIAXOM ITOCITITHUX 3aMICIB 3 Pi3HUMH BOJOICMEHTHUMH
BimHomenHsaMu (B/L]). Haiimenmie B/1] Bu3Ha4anoch BUXOMSIYH 3 YMOBH PYXOMOCTI.

IIpoBeneni craTUdHi  JOCHIIPKCHHS OYpOIH’€KI[IMHOTI Tajii MOKa3aiud: PO3PaxXyHKOBE
HaBaHTaXeHHs Ha namo P =100 kH =0,1 MH, xputhuHe HaBaHTaXeHHA Ha namo P, =200 kH,
MTOYaTKOBHUH KoedirtieHT kxopcTrocTi mati C,, =50 MH/Mm.

JI1s BU3HAYEHHS KITBKOCTI OypoiH’ eKIIIHHUX Hallb, HEOOXITHUX IS MiICHICHHS (YHIaAMEHTY Ha
HaTypalbHil OCHOBI IOTPiOHI HACTYITHI BUX1/IHI AaHi:

icHyIoue HaBaHTaxXeHHS Ha pyHmamenT N;=800 kH = 0,8 MH;

ouikyBaHu# npupict HaBanTaxkeHHst AN = 800 kH;

ocimaHHs icHyro4oro ¢GyHaaMmeHTy (pu HaBaHTaxeHi Nj) S| =3,2 cM;

xopcTkicts pynnamenty C; = 800/32 =25 MH/wm.

Heo6ximHe 4KCIIO MiACHITIOIYHX Majb N, BU3HAYAIO0Ch [2]:

AN C, 08 25

n -2 -3
" P, C,(I-P/P_) 01 50-(1-0,1/02)

ne AN —npupict HaBaHTaXeHHs Ha QyHIaMeHT, KH;
P, — HaBaHTa)KeHHS, 10 NPUIHATO HA OJHY HAJIIO;

H

N . .. . e a
C = ?‘ — KoediIieHT KOPCTKOCTI icHylo4doro GpyHaamenty, KH/Mm, skuii piBHUI BiTHOIICHHIO

1
BEPTHUKAIBHOTO HaBaHTaXeHHS Ha pyHmamenTt Ny, kKH 10 #oro ocimaHHs B cTabiTi30BaHOMY CTaHi S;;
C_, P —moyaTkoBH KOS]ILIEHT }KOPCTKOCTI Mai, KH/M; KpuTHYHE HaBaHTa)XEHHsI Ha Tairo, KH.

on? Kp.H

HonatkoBe ocigaHHsi miAcwieHOro ()yHOAMEHTY Ha HaTypalbHii OCHOBI BiJl HaBaHTAKCHHS
. .. co *
AN = 800 xH mpu KimbKOCTI iH’ €KIIIHHNX maimb n, = 7 mT., P = 100 xkH cknanae:
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o AN ~ 0.8
C,+m-C,(1-P/P_ ) 25+7-50-(1-0,5)

=0,004 =4Mmm

ITpu 3aranpHii KUTBKOCTI TIallb N, UIs MiJICHICHHS (GYHAaMEHTY Ha HaTypalibHii OCHOBI
HaBaHTAXXCHHS Ha OJHY Naito P, BU3HaUaeThCs i3 po3B’sA3Ky KBaJAPaTHOTO PiBHSHHS:

al-Pi—a2~P“+a3=0 (2)
P - a,t.ja.—4a a,
3a popmyoro 2a, 3)

G = P (S EAN,
e 1 u on s 3 Kp.H (4)
3aneXHICTh HAaBaHTAXKEHHS Ha ONHY Nayo P i cymapHOro HaBaHTa)KeHHS Ha BCi maui ZP BJI
KIJIBKOCTI Malib N, BU3HAYAETHCS 3T1AHO [2].
B manomy Bumanky xoedimienTr (2) OyayTh piBHi:
a,=na,=0205+n,)+08=09+02-n;a,=0,8-0,2=0,16.

OTtpumaHi pe3ynbTaTu HaBeAeHO B Tabnuui 1 Ta Ha puc. 1.

Tabmurs 1 — 3anexHiCTh HABaHTA)XXKEHb HAa OJHY MaJIF0 Ta CYMapHOTO HaBaHTa)KEHHS Ha yci mai

n 3 5 8 10 15 20
a,,xH 1,5 1,9 2,5 2,9 3,9 4,9
P,, kH 154 126 90 74 51 39

>'P,.xkH 462 630 720 740 765 780

P.,kH A
140 \
120
P'=100 - -
80 \
60 |
40 |
20 1
0 ; >

5 10 15 20 Ny

Pucynok 1 — 3anexHiCTh CyMapHOTO HaBaHTaXKECHHS, 1[0 CIIPHIMAETHCS HOBUMH IMaJISIMU BiJl KITBKOCTI
OypoiH’ eKITIHHUX TajTh

Ha ocHoBi TaOMMYHUX JaHWX HABEACHA 3AJICKHICTh HABAHTAXKCHHS, 10 MPHUMAETHCS HA OJIHY
TIaJIi0 Ta CyMapHOTO HAaBaHTAKCHHS, 110 MPUHMAETHCSA Ha YCi Tali, a TAaKOK BHKOPUCTAHHS KOe(ilieHTy
a, B 3aJCKHOCTI BiJl KUIBKOCTI MPUHAHATHX OYypOiH €KIIHHUX TMajdh, HEOOXITHUX IS IIiICHICHHS
¢byHaamMeHTy Ha HaTypaibHid ocHOBi. I[loOynoBanuii rpadik H03BOJISE MPOCHIIAKYBAaTH 3aJICKHICTD
PO3paxyHKOBIO HABAHTAKCHHS Ha HaJ0 B 3aJICKHOCTI B1Jl KIIBKOCTI iX BUKOPUCTAHHS.
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BucHoBkn
— ApmoBaHi OypoiH’€KIiiHI Taji, 3allOBHEHI MEMEHTHO-TIIAHAM pPO3YMHOM JalOTh MOXKJIHMBICTh
MiHIMATH HAaBAaHTAXKEHHS HAa ICHYIOU1 QyHAaMEHTH MPH iX peKOHCTPYKIII.
— Sxmo mpuitHATH 7 DOJATKOBUX OYypOiH €KIIHHWUX Tainb, TO BOHU CHPHAMYTh Ha cebe cymapHe
HaBaHTaxkeHHs 700 kH, nonatkoBe HaBaHTaXKEHHS Ha ICHYIOUMHA (QyHIAMEHT NpH LbOMY CKJIAZAE
100 xH.

Buxopucrana aitepatypa
1. TOCT 30491-97 Cmecu opraHo-MHHEpaJIbHbIE U TPYHThl YKPEIUICHHbIE OPTaHUYECKUMHU BSKYILUMH.

-M,, 1997.-21c.
2. PexoMenpanuu no ykpersieHuto 6yponnbekunoHHbIx cBail, HUMOCII, M. — 1984. — 47 c.
3. ACTY Bb.B.2.1 — 27:2011 Ilami, BuU3HA4YeHHS HeCy4oi 3IaTHOCTI 3a pe3yabTaTaMH MOJIHOBHX

nocmimkenb. Kuis. MinperionOyn Ykpainum, 2011. — 11 c.
Mopzyn Anna Cepagumiena— n.t.H., npod., 3aBimyBad kadeapu MTPOMUCIOBOTO Ta IIMBUILHOTO
OyzaiBHUITBa BiHHUIIEKOTO HAIIOHANEHOTO TEXHIYHOTO YHIBEPCUTETY.

Memwv lean Muxkonaiioguy — ct. BUKIaja4 Kadenpw HPOMHUCIOBOTO Ta LWUBIUIBHOTO OYAiBHUITBA
BiHHHMIIEKOTO HAIIOHATBHOTO TEXHIYHOTO YHIBEPCHUTETY.

Hoezonon [ImumpoCepziitoguy — cTyaeHT BIHHUIILKOTO HalliOHAJTBHOTO TEXHIYHOTO YHIBEPCUTETY.

Mopzyn Anna Cepagumosna — n.1.1., ipod.,3aBenyromas Kadeapbl MPOMBIIUIEHHOTO W TPaXKIaHCKOTO
CTPOUTCIILCTBA BI/IHHI/IHKOFO HaHiOHaJ'IBHOI‘O TEXHUYCCKOI'O0 YHUBCPCUTETA.

Memv Hean Hukonaeeuy— cT. TIpenofoBaTenh Kaeapsl TPOMBIIIICHHOTO W T'PaKIAHCKOTO
CTpOUTENHCTBA BUHHUIIKOTO HAIIOHAIBHOTO TEXHHYECKOTO YHUBEPCUTETA.

Joszonon /Imumpuii Cepzeesuu — cTyAeHT BUHHUIIKOTO HAIliOHATFHOTO TEXHUYECKOTO YHUBEPCHUTETA.

Morgun Alla — D.Eng., professor.,, manageress of department of industrial and civil
constructionsVinnytsia National Technical University.

Met Ivan — senior lecturer of department of industrial and civil constructionsVinnytsia National Technical
University.

Dovgopol Dmytro — student Vinnytsia National Technical University.

56  HAYKOBO-TEXHIYHMI 3BIPHUK “CYUYACHI TEXHOJIOT'I{, MATEPIAJIA I KOHCTPYKLII B BY IIBHULITBI”



