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AmnoTanisi. [Ipu pekoHCTpYKIii cCiopyau 4acTo
€ HeOOXITHICTh MiJICUICHHSA (PYHIAMEHTIB, a SIKIIO
J00ABJIAIOTHCS] HOBI KOHCTPYKTHBHI €I€MEHTH TaKi
SK miagparMa 4m KOJOHA, TO 3aBJaHHS CYTTEBO
yeKIagHIoeThea. CKIaaHICTh TOJIATAE B TOMY, IO
HOBi (yHAaMEHTH, MiACWIEHI Ta iCHYIOYi Mpario-
I0Th B Pi3HUX YMOBax i MOTpiOHO 1100 iX OCaaKU B
TIPOIIECi eKCIuTyaTallii OyaIu OTHaKOBHMH.

Byno BuKOHaHO miacHICHHS (YHIAMEHTIB ic-
Hyloyoro OyamHKy Ha 00’ekTi: «lHXKeHepHO-
nabopatopuuii koprmyc ITAT "XwmenpHUIIBKOOIEC-
Hepro" mno Byi. 1. ®panka, 24/1 B M. XMeIbHHIIb-
KOMY», PEKOHCTPYKILIs SIKOTO BimOyBamacsi 3 Hag-
OyZIOBOIO 1€ OJHOTO MOBEPXY Ta NPUOYIOBOIO
JIOAATKOBOI CXOM0OBOT KIIITKH 1 JTI(TOBOI MAXTH.

B paniii craTTi ommMcaHO KOHCTPYKTUBHI pi-
IICHHS 110 TiJICUJICHHIO CTOBIYACTUX (DYHIaMEHTIB
Mg OBOMa KOJOHAMH, MDK sKi 3aBomgmiack 3/0
miagpparma. Takok MPEACTaBICHO KOHCTPYKIIIO
(yHIaMEHTy Ta METOJIWUKY HOro BUKOHAHHSA, B
SIKOMY TIOE€JTHAHO TaNi JBOX BUJIB: OypOoHAOWBHI 3
PO3IIMPEHOIO I1’ATOK Ta BAABIIOBaHI TpyOOOETOH-
Hi. B 000X BHmagkax cro4aTky BUTOTOBISIBCS MO-
HOJIITHUH POCTBEPK 3 OTBOPAMU 4epe3 SKi Mi3Hille
BIABJIIOBAIMCS  0araToCeKIildHI  TpyOOOETOHHI
MIiKpPOTIaJi. [Ticns BIIaBITIOBAHHS, mai
3’€IHIOBAINCS 3 POCTBEPKOM 3a JIOIMOMOTOI0 MpH-
BapIOBaHHS [0 3aKJIagHUX AeTaneit. Jlam mpoctip
MiX TaJIet0 Ta 3aKJIa{HOIO JIETAJLIIO 3aIIOBHIOBABCS
0ETOHOM.

[IpoBeneHo cepiro BUMpoOyBaHb, MO0 TEPEBi-
pUTH Hecydy 3JaTHICTh Mallb Ta IX OCAAKy IpH
PO3paxyHKOBOMY HaBaHTAKCHHI.
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BorpaH [lemunHa
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HOpin KyHaHeub
acnipaHT kacenpu 6yaisens-
HUX KOHCTPYKLN Ta MOCTIB
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C.H.c. kacbeapu 6yaiBenbHUX
KOHCTPYKL|i Ta MOCTIB

Muxanno Cypman
K.T.H., OOLEHT kadenpwu byai-
BebHNX KOHCTPYKL Ta MOCTIB

CratvyHe BAABIIOBaHHS NPOBOAMWIOCH 3a JAO-
MOMOTOI0 CHJIOBOTO CTCHIY, SKHH KpimHMBCS 110
apMaTypHUX aHKEPHUX CTEPIKHIB, IO OyiM more-
penHbBO 3a0€TOHOBaHI B MOHOITHUM POCTBEPK.
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[IpoBeneHo anami3 epeKTUBHOCTI Ta HAMIHHOCTI
BIIPOBAHKCHUX PIllICHb.

Po3pobnena meroanka BUKOHaHHS (QyHAaMeEH-
TiB 3 BHUKOPHCTAHHIM OaraTOCEKIITHUX BIIaBIIO-
BaHUX TIaJb SIKa JIO3BOJIMJIA CIIPABUTHUCH 3 ITOCTaB-
JICHUMH 3aBJIaHHSAMU O3 J0JaTKOBHUX (PiHAHCOBUX
3arpar.

Kuio4yoBi cjioBa: miCWICHHS; MIKpOTIaii; Baa-
BIIIOBAaHHS; PEKOHCTPYKIlis; (QYHIAMEHTH; pPOCT-
BEpK.

BCTVII

Ha cydacHOMy eTami po3BUTKY Oy/IiBeIbHOI ra-
Ty31 YKpaiHu iCHye TeHJICHIIIsI 10 30UThIIeHHST 00-
cariB poOIT 13 OyJIBHULITBA Ta PEKOHCTPYKLIi B
YMOBaX IIUTLHOI MICHKOT 3a0y10BH [ 1] Ta OCBOEHHS
TEPUTOPII 3 CKJTQJTHIMH TH)KEHEPHO-
reoJyioriyHIMK ymoBamu. [Ipu peKoHCTpyKiii gacTo
BHHHKAE MOTpe0a BUKOHAHHS JIOTATKOBUX EJIEMCH-
TIB KOPCTKOCTI, MO0 TPUBECTH KOHCTPYKTUBHY
CXEMy CIIOPYZIH Y BIITOBIHICTB JIO JIFOYMX HOPM
[2,3], B TakuX BHUIAJKaX 4acTO HEOOXITHO ITiIACH-
JIFOBATH 1ICHYIOU1 200 JJ00ABIISITH HOBI (PyHIaMEHTH.

OmHUM 3 TaKMX BUMAKIB OyJa pEKOHCTPYKIIiS
Imxenepro-mabdoparoproro koprycy ITAT "Xwme-
JbHUIBKOONEeHepro” mo By . @panka, 24/1 B m.
XMenmpHULIBKOMY. ByI1o rocTaBiieHo JBa 3aBIaHHS:
1) BUKOHaTH TiACHICHHS (DYHIAMEHTIB TIiJ] JBOMA
KOJIOHAMH, MDK $IKi 3aBoamiack 3/0 miadparma; 2)
BHKOHATU HOBI TpH (D)YHAAMEHTH il TpUOYIOBaHy
mdToBY maxTy Ta cxomoBy KmTKy. OcoOmBI BH-
MOTH JI0 JaHUX (PyHIaMEHTIB — MiHIMI3yBaTH pi3-
HUIIIO OCiZ]aHb HOBUX Ta ICHYIOUMX (DyHIAMEHTIB
TicTst MpUOYAOBH Ta HAAOYJOBU (PEKOHCTPYKILIi).
Byna HeoOXimHICTh B po3po0IIi KOMITIEKCHOT METO-
JIMKY TIICHIICHAsT ()YHIaMEHTIB B CKIIAIHUX YMO-
BaX. HeoOXimHrMM BJIACTHBOCTSMH BOJIOMIFOTH
B/IABJTFOBaHI Mikponai [4,5], ToMy 0yIio pHIHSTO
PIIICHHST 3aCTOCYBATH 1X SIK OCHOBHHH €JIEMEHT B
JaHiit poOoTi.

AHAJII3 OCTAHHIX JOCTII/UKEHD
ITIYBJIIKALIMN

JochimkeHHIMA  €PEKTUBHUX TiJACHICHb
(yHIaMEHTIB B CKJIQHUX YMOBax MPHUCBSIYCHI
pobotu [6-9].
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BaromuMm BKkIagoM y IOCHIIKEHHS POOOTH
MiKponalib € Takox pobdota [10], y sikiit Oyna
po3po0ieHa Ta JOCHTiKeHa parlioHaIbHA KOH-
CTPYKIliS HAKOHEUYHWKA Talli, BCTAHOBJICHO
BEIMYMHY MAaKCHMAaJIbHOTO 3yCWIIS BJIABIIIO-
BaHHS, a TAKOX BUSBICHO, IO HECyda 3/1aT-
HICTh BJABJICHUX TaJIb 10 IPYHTY 301IbITYETh-
cs 13 4yacoM iX BIJMOYMHKY, a came depe3
SpokiB a0 17%.

META 13AJAYI JOCJIIKEHHA

MeTo1o JOCHIDKEHHS € PO3POOUTH METO-
MKy BUKOHAHHS (DyHJaMEHTIB ITiJl HOBI KOHC-
TPYKTHUBHI €JIEMEHTH ICHYIOYOi CIOpYAH, Ta
OLIHUTH e(EeKTUBHICTh BIPOBAIKEHUX pi-
IIICHb.

Bci po6oTH MOBHHHI BUKOHYBATHCS Majo-
rabapuTHUM OOJaJHAHHAM O€3 3aCTOCYBAaHHS
JTUHAMIYHAX HABAHTAXKCHb.

Bukonatu BunpoOyBaHHsS cepii manb cTa-
TUYHUM HABAHTAKCHHSIM.

BUKJIAZ1I OCHOBHOI'O MATEPIAJTY

BpaxoBytoun Bullle HaBeIeHI YMOBH OyIo
MIPUAHATO PIIICHHS 3aCTOCYBAaTH BIABJIIOBaHI
OararocekIiifai TpyboberonHi naini &159mm.

VY nepumomy 3aBnaHHi pyHmament mig 3/6
niadgparMy BHUKOHAIM IUIAXOM ITJCHUIICHHS
JIBOX ICHYIOUMX CTOBIYACTHX (DyHIAMEHTIB,
00’eqHaBIM iX B OJWH 3/0 POCTBEPK 3 OTBO-
paMH 13 3aKJIQHUX JETaJeH.

Uepes 11 orBOpHM Ticisa Habopy OeToHOM
POCTBEpPKY BiIIMOBIAHOI MIITHOCTI BIaBIIOBA-
JUCA MIKpomnaiai Ta 3 €IHIOBAINCS 3 HHUM.
(puc.1,2).

Bnarmoroua ycraHoBKa Kpimwiiacst A0 ap-
MaTypHHUX aHKEPHHUX CTEpP)KHIB SIKI IOIEpe.-
HbO MOHTYBAJIHCh Y 3/0 POCTBEPK, TAKUM UH-
HOM WIO PEaKTUBHE 3YyCWJUIS BiJ] YCTaHOBKU
miyac BJABIIOBAaHHS CIPUIMANOCS Baroko
CTIIOPYAH .

ByaniBenbHi kKOHCTPYKLii. Teopin i npakTukae 06/2020
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Puc. 1. ®parment cxemu GpyHAaMEHTY miJ Aiadpparmy

Fig . 1. Fragment of scheme of the foundation under the diaphragm
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Fig. 2. Arrangement of piles in the foundation under the diaphragm

VY napyromy, s i B epuioMy 3aBJaHHi QyH-
JTAMEHTH 111 30BHINIHIO TPUOYAOBY TOTPiOHO
Oyno poOuTu maneBMMH 0100 ocaaka Oyna
MiHIMaJIBHOIO HE OUTbIIO 8MM. BpaxoByroun
CKJIaJ(H1 T€0JIOTi4YHI YMOBH, MaJjii MOBUHHI OyTH
OypoiH’eKIIIMHUMH 3 00camHOI0 TpybOoro, abo
BJIaBJIIOBaHi. EKOHOMIYHO OibIl BUTITHO Oy-
JI0 BUKOHAHHS BIABIIOBAaHUX TPYOOOETOHHHX
naJb.

[To amamorii i3 mepuuM 3aBAaHHSAM OYJI0
BUKOHAHO 3/0 pOCTBEpPK 3 OTBOpaMHu. Ajie 1100
CTIPUIHSTH pEaKTUBHE 3yCHJUIS BiJl BAABIIOO-
40i YCTaHOBKH OYyJI0 PO3pOOIEHO CIeIialbHY

ByaniBenbHi KOHCTPYKLii. Teopin i npakTukae 06/2020

KOMOIHOBaHY KOHCTPYKIIIO 3/0 POCTBEPKY:
Oynu monepeaHbo 3a0ypeHi OypoHaOWBHI aH-
KEepHI MaJli 3 PO3MIHUPEHOI0 I’ SITOI0 SIKI aHKe-
pWIHCS B POCTBEPK Ta 4Yepe3 sIKi peaKTHBHE
3yCHJUIS TIEpeIaBaiocss Ha IPYHTH OCHOBH.

[Ticna BoaBmoBaHHS TPYOOOETOHHUX Maib
yCi BOHHM 3 €IHYBAJIWCA 3 POCTBEPKOM «ITiJl
HABaHTA)XCHHSM» IUIIXOM 3BapIOBaHHS depe3
3aKyIadH] JeTa, Ui BKIIOUYCHHS iX B CYMICHY
poboty i3 pocTtBepKoM (puc.3,4).
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Fig. 3. Scheme of foundations for the attached part of the building
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Fig. 4. Landing on the geology of the foundations for the attached part of the building
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METOJUKA ITPOBEAEHHA BUITPO-
BYBAHb

Mertoto BunpoOyBaHb OyJI0 NMEpEBIpUTH HE-
Cydy 3/aTHICTh MaJb Ta iX 0CagKy MpU po3pa-
XyHKOBOMY HaBaHTakeHH1 250 kH.

CraTuvHe BIABIIOBAaHHS BHKOHYBAJIOCH 32
JIOTIOMOTOI0 CHJIOBOTO CTEHAY, SIKUH KpIMUBCS
70 apMaTypHHUX aHKEPHUX CTEpxkHIB D25, 1o
Oynu momepeaHhO 3a0E€TOHOBaHI B MOHOJIIT-
HU POCTBEPK.

3aBaHTaXEHHS MIKpoOMajai  31HCHIOBAIN
OKPEMHUMHU CTYMEHSIMH IIEHTPAIbHO MpPUKIIA-
JICHUM HaBaHTAXXEHHSM BiJl TiAPaBIidYHOTO

JIOMKpaTta. BennuuHy cTyreHss HaBaHTa)KEHHS
npuitmanu 30 kH BignosimHo mo Bumor [11],
mo Bianosimano 1/10 BenWMYMHM TPAaHUYHOTO
nependadyBaHOTO  TMPOTPAMOI0  AOCHTIKEHB
HaBaHtaxeHns 300 kH. Ha xoxwuiii crymeni
HABaHTA)XCHHSI BUTPUMYBAJIM JI0 YMOBHOI CTa-
Oimizarii ocCiJaHHs, SK€ 3TiJHO 3 BHUMOTaMHU
[11] m1s naHuX T'PYHTOBUX YMOB CTaHOBUJIO
0,1 MM 3a octanni 60 xB crocrepexerb. Oci-
JaHHS MIKpOMajii BHUMIpPIOBAJOCh JBOMa IpO-
ruHomipamu cuctemu AictoBa (ITA-1, ITA-2)
PO3TAIIOBAHUMHU Y ABOX J[iaMETPaTbHO MPOTH-
JIEKHUX TOYKAX IMepepi3y maji y BepXHbOMY ii
KiHmi (puc.5,06).
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Fig. 5. Pile test scheme
PpLLEHO pH JIOCSITHEHI HABAHTAKEHHS

Pesynpraty BUNpoOyBaHb Tl MPEICTABIICHI Y
BUIVISAI TpaikiB 3aIeKHOCTI «HABAHTHKEHHS -
ocimanHs» Ha (puc. 7). HaBaHTaKeHHS Tl CTaTh-
YHUM BEPTUKAIGHUM HaBaHTHKEHHSAM OyJI0 3aBe-

ByaniBenbHi KOHCTPYKLii. Teopin i npakTukae 06/2020

F¢=250x%1,2=300 kH. npu crabini30BaHHUX 1O TBOX
NpHIaIax MepeMillieHHsIX BUPoOyBaHoi mai - 7,8
MM .
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Puc.6. IIportec ButmpoOyBaHHSI.

Fig. 6. Test process
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BHUCHOBKH

Po3pobneHo MeTouKy BUKOHaHHS (pyHIaMeH-
TIB Tl HOBI KOHCTPYKTHBHI €JIEMEHTH 1CHYFOUOT
CIIOpYAM HAa OCHOBI OaraTOCEKIIMHUX BJIABITIOBA-
HUX TPYOOOCTOHHHMX TMAJTh B TOMY YHICITI 3 BUKOPHC-
TaHHSAM OypOHAOMBHMX AaHKEPHHX IMajib 3 PO3IIM-
peHoro 1’1010, B pe3ynbTari BOpoBaKEHNX TIPO-
MOHOBAHMX MPOEKTHHUX PIIlIeHb OTPHMAHO E€KOHO-
MiuHHA edekT B po3Mipi 42.3 THC. TPH. y TOpiB-
HSHHI 3 MOXJIMBUM BUKOPHCTaHHSIM  Oypo-
1H €KIIIHHAX TAJTh 3 00CATHOIO TPYOOHO

Pesynbraty BUNpoOyBaHHS MaJh TIOKA3ad Ma-
KCUMaJTbHE 1X OCIaHHs 5.2 MM TIPH pO3paxyHKO-
BoMy HaBaHTaxkeHH1 250 kH , 1110 HIDKYe AoMmycTH-
Mux 8 MM. 3 rpadikiB BUAHO, IO MaKCHMaJbHA
PI3HHIIS OCIIaHB MK TATSIMH CKJamae 1,5MmM, mpu
HaBaHTakeHH1 250 kH. Otpumani pe3ynbTaTd -
TBEPIDKYIOTh ©(EKTHBHICTh 3aCTOCYBAHHS BJIaB-
JIFOBAHMX MIKPONAIb TIPH PEKOHCTPYKITi JaHOl
CIIOPY/IHL.

Mikpormaii , siKi MpaIorTh K Mali-CTIHKH
noTpeOyroTh MOAATBIINX JOCTiIKEHb iX Hecy-
40i 3JaTHOCTI B PI3HUX IPYHTOBUX yMOBax Ta
B PI3HMX BapiaHTax BUKOHAHHS.
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APPLICATION OF PRESSED

PIPE-CONCRETE PILES,
AT RECONSTRUCTION OF THE
ENGINEERING AND
LABORATORY CASE

PAT "KHMELNYTSKOBLENERGO"

Bohdan Demchyna, Yurii Kunanets,
Yevhen Hlavatskyi, Mykhailo Surmai

Abstract. During the reconstruction of a
building, it is often necessary to strengthen the
foundations, and if new structural elements such as
a diaphragm or a column are added, the task
becomes much more complicated.

The difficulty is that the new foundations,
reinforced and existing, work in different
conditions and require that their sedimentations
during operation were the same.
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Foundations of the existing building were
reinforced at the facility: “Engineering and
laboratory building of PAT*
Khmelnytskoblenergo ” I. Franka street , 24/1
in Khmelnytskyi ”, the reconstruction of which
took place with the annex of another floor and
extension of an additional stairwell and elevator
shaft.

This article describes the design solutions for
strengthening columnar foundations under two
columns, between which a reinforced diaphragm
was arranged.

The construction of the foundation and the
method of its execution are also presented, which
combines piles of two types: bored with an
extended heel and pressed pipe-concrete piles.

In both cases, a monolithic grille with holes was
first made, through which multi-section pipe-
concrete micropiles were later pressed.

After pressing, the piles were connected to
the grille by welding to the embedded parts.
Then the space between the pile and the
embedded part was filled with concrete.

A series of tests was performed to check the
bearing capacity of the piles and their sediment at
the design load. Static indentation was performed
using a power stand that was attached to the
reinforcing anchor rods, which were pre-concreted
into a monolithic grille.

The analysis of efficiency and reliability of
the implemented decisions is carried out.

The developed technique of execution of the
bases with use of multi-section pressed piles
allowed to cope with the set tasks without
additional financial expenses.

Keywords: reinforcement; micropile; pressing;
reconstruction; foundation; grille.
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