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HIABUIMEHHA MIHOCTI BETOHHUX TPYBYACTHUX ITAJIb
ITPU PO3TSAI'YBAHHI

OOrpyHTOBaHO 3aCTOCYBaHHs TPYOUYaCTHX Hajb Ui hyHIaMEHTHO- I IBAJIHOT YacTHHH Oy JMHKIB. Po3risiHyTO exo-
HOMIYHY IOUiJIBHICTh IX BUKOPHCTAHHA JJIS PI3HUX THIIIB TPYHTIB IIPH BIPOBAKEHHI METOTy BiOpOBAKYyMYBaHHS.
[IpoanamnizoBaHO MOKJIMBOCTI 3aCTOCYBAaHHS 3aMiCTh CTPIYKOBHX (PyHIAMEHTIB [UIT MaJIOIIOBEPXOBOTO OyMiBHHUII-
TBa. JloCHimpKeHO 3MiHy MIITHOCTI OETOHY IPH PO3TATYBaHHI IUIIXOM PETYIIOBAHHSI METO/IB YIIUIbHEHHS CyMIiIITi.
Po3pobneno TexHomorio GopMyBaHHS TPyOUACTHX IANIb, SIKa JO3BOJISIE OTPUMYBATH A0 TPETUHH 00CATY BOJIU 3aMi-
IIyBaHHS, SMCHIIUTH BOJO-IIEMEHTHE BiHOILCHHS.

Kurouosi ciioBa: TpyOuacti nani, BiOpoBaKkyyMyBaHHS, TEXHOJIOTisl JOPMYBaHHS, MIIIHICTh OCTOHY.

Beryn. 3abe3neuenHs HaMiiiHOT poOOTH Oy MiBETbHUX KOHCTPYKIIIH IPOTATOM YChOTO Tep-
MIHY eKCIUTyaTallil MOoB's13aHo 31 30epeKeHHAM MapaMeTpa MIIIHOCTI IPH PI3HUX peKUMaX HaBa-
HT2)KEHHS Ta 1CTOTHO 3aJISKUTH BiJl TOYHOCTI METO/IiB BU3HAYCHHS JAHOTO TIOKAa3HHUKA 3 ypaxy-
BaHHSIM METO/IIB BUTOTOBJICHHS.

TpyOuacTi mani MOXYTh YCIIIIHO 3aCTOCOBYBATHCS B OyIiBHUIITBI 3aMiCTh CYHIJIBHHX i
CTpiuKOBUX (D)yHIAMEHTIB MPU pallioHaIbHIl rMubuH1 3aknaneHHs 3-4 M. Lle MoxIHBO, SKIIO i
iX IiIOMIBOIO 3HAXOAATHCS ITICKU CEPEIHBOT MIUIBHOCTI 200 1HIII BiIHOCHO IIUTBHI TPYHTH. SIKIIIO
K IIUTBHI AU 3aJIATal0Th HA 3HAYHIM IIMOWHI, TO IMaJli BEJIMKOTO JliaMeTpa 3a XapaKTEPOM CBOET
po0OTH 1 32 HECYUOIO 3/IaTHICTIO HAOIMKAIOTHCS IO XapaKTEPUCTUK OIMYCKHUX KOJIO/A3IB, B TOU
e yac TpyOdJacTi nmaii BiAPI3HAIOTHCS MPOCTOTOI0 TEXHOJOTIYHOTO MPOIIECy 1 HEBUCOKOIO Bap-
tictio [1-3]. ¥V mpomy X cerMeHTi JAOCTIIKeHb 3HAXOMAThCs MyOJIiKallii, MoB'si3aHi 3 mapamer-
pamM# TEXHOJIOTTYHUX MPOLECIB MPUCTPOIO (PYHAAMEHTHUX KOHCTPYKIIN HA TEXHOT€HHUX MICh-
KHUX TEPUTOPIX 113 3aco0amu 1 METOJIaMH 3aXHCTy (PyHJIaMEHTIB Bijl arpeCHBHUX BIUIMBIB [4, 5].

JIOUIIBHICT 3aCTOCYBaHHS TPyO4acTUX Majib OOrPyHTOBAHA NMPU PEKOHCTPYKILII IPOMHUC-
JIOBUX OO0'€KTIB, HANPHUKJIAM, NMPH MOCHIECHHI (YyHJAMEHTIB KOJOH 3 MiJKPAHOBUMHM NUIIXaMH.
3BUYaliHl ciocoOK BUKOHAHHS POOIT, MOB'sI3aH1 3 3eMJISHUMU poOOTaMM, BUMArarTh MPUIIU-
HEHHsI BAPOOHUYOT0 MPOLIECy B 1IeXy, B TOH Yac sK, HAIIPUKJIA/, 3aHypEHHs BiIOpAaTOPOM JIaHOK
MOPOKHUCTHUX Tajb MOXKIMBO B HAUKOPOTILIMI yac 6€3 BUKOHAHHS 3€MIISIHUX poOiT Ta 0e3 nepe-
puBaHHA poOoTH 1exy. O6MekeHa BUCOTa MPUMIILIEHHS He 3aBa)kae BUKOHAHHIO POOIT, TaK SIK
MOYKHA Ti1i0paTh BiAMOBIIHY TOBXHHY JaHOK 30ipHUX TpyOUacTux naib [4-7].

AHaJi3 oCTaHHIX J0caizKeHb i myOJikaniii. [CHyIOTh esKi cnocoOu Mmi/IBUIIEHHS Hecy-
40i 3IaTHOCTI 1 eKCIUTyaTaIllliHUX XapaKTePUCTUK TpyOUyacTux nanb[8, 9]. AHaii3 BiAMOBIIHUX
JDKEpe, MPUCBSIYSHHX JOCIIKYBAaHOTO MMUTAHHS, MOYKHA 3pOOUTH BUCHOBOK PO aKTYyalbHICTh
3aCTOCYBaHHS B OyAIBHUITBI Ta HEOOX1AHOCTI MOAANBUINX JOCIIKEHb B HANIPSIMKY PO3POOKH
Ta MiJBUIIEHHS MIIIHOCTI TPyOYacTUX MaJlb IPU PO3TATYBaHHI.

BuznaveHHsi MeTH i 3aBIaHHSA J0CTiTzKeHHs1. [ IIUPOKOTO 3aCTOCYBAaHHS TPYOUaCcTUX
NaJIb 3 BUCOKUMHM MTOKAa3HUKAMH MIIIHOCTI PO3POOMTH TEXHOJIOTIIO 1 CKJIaau OeToHy, 1100 3a0e3-
MEYUTHU OTPUMaHHS B OETOHHUX LMIIHJIpaX 3a3HauY€HUX BJIACTUBOCTEH.

OcHOBHA YaCTHHA JOCJII3KeHHS. 3T1IHO 3 MPOBEICHUMH paHillie po3paxyHkamu [2, 8, 9]
JUIs Matepiany TpyOuacTuX Majib HeOOX1JHO 3a0e3MeUnTH MiBUIIEHY MILHICTh MPHU PO3TATY-
BaHHI Rbt. ExciepuMeHTanbHO TaHMii apaMeTp BU3HAUMIIM HUIIXOM BUIIPOOYBAaHHS Ha PO3PUB
CTaHJApTHHX 3pa3KiB-BiciMOK (puc. 1). Eramonnwuii cknan L[:3 = 1: 3, B/I[=0,5; 3 - 3anoBHOBaY
BiJICiB BUpOOHUITBA ieOeHI0 Mk = 2,7, 11 - moptinananement M-500. Bruius koxxHOTO hakTopa
BU3HAYaJI 32 KoepiieHToM epekTuBHOCTI K,
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Ry, -
Kzt M
Rbt(k)

7€ Roi(i) - pe3ysbTar i-ro BUIpoOyBaHHS Rpi(x) - MiITHICTH €TanoHHOTOo 3paska (27 kre/cm?).

Puc. 1. Yemanoska 0ns ywinonenus 3pasxie iciMOK 8i0p08AKYYMYBAHHAM.

BiGpoBakyymyBaHHs 3a0e31euy€e iHTEHCUBHE 3pOCTaHHS MIIIHOCTi OE€TOHIB B OYaTKOBUI
nepiosl TBEPAIHHS, CKOPOUCHHS Yacy Ha TEIUIOBY 0OpOOKYy BUPOOIB, 3MEHILIEHHS METaJI0EMHOCTI
1 T.1. BHACIIIOK PO3PIHKEHHS, CTBOPIOBAHOTO B BaKyyM-IITUTI, uepe3 (PurbTp 3 OCTOHY BUIATIS-
IOTHCSl HA/UIMIIKK BOAM 1 MOBITPsl. YaCTMHKM LEMEHTY 3aTpUMYIOThCS (DUIBTPYIOUMM Martepia-
noM. HagmipHuil THCK CTBOPIOETHCS HATHITAHHSIM BOAM MiK T'YMOBOIO JETAJLIIO 1 TIJIOM cepied-
HUKa, BIUIMBaouu 3cepeaunu [10].

Pe3yabTaTh nociaiakenHs. B xoi gocmipkeHs 0yJio0 BHBUCHO BILTUB BOJIOTOCTI OETOHHOT
CyMillll 1 4acy BaKyyMyBaHHs Ha MIIHICTb IIPU pO3TAryBaHHI (puc. 2).
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Puc. 2. Bnaus sonococmi 6emoHnoi cymiuti Ha MiyHICMb NPU PO3MAZYBAHHI NPU YUITbHEHHT 8IOPOBAK)Y-
mysanni: 1 - wac eaxyymysanns 1 xs; 2 - uac eaxyymysanns 3 x6; 3 - wac 6axyymyeanus 2 xa.

Ha puc. 5 npencrasiena cTpykTypa IEMEHTHOTO KaMEHI0, OTpUMaHa IpH Pi3HUX criocobax
YIIIJIbHEHHSI OE€TOHHOI cyMimi, e ¢ororpadii mokasyoTh, 10 3pa3Ku OCTOHY, YIIIJILHEHOTO
npecyBaHHsM (@) 1 BiOpoBakyymyBaHHs (0) 3a0e31meuyoTh OTpUMaHHS OETOHY MPAKTHYHO OJTHA-
KOBO1 CTPYKTYpPH 3 HIUIbHICTIO BCIX HOTO CKIIQOBUX.
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Puc. 3. Bnaus uacy 6axyymysanHs Ha MiyHICb NPU pO3MA2YBAHHI NPU YWITbHEHH] 8i0POBAKYYMYBAHHAM
1-B/M[=04,2-B/1=073-B/]=0,6

Ha puc. 4 npencrasneni 6eToHHi TpyO4acTi nmaii, BATOTOBJICHI aBTOPaMU METOIOM BiOpo-
BAaKYYMYBaHHS.
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Puc. 4. Tpyouacmi nani, upodaeni 3a 00nOM02010 YCMAHOBKY 8IOPOBAKYYMYBAHHS.

Puc. 5. Enexmponna MiKpockonisi YemMeHmHO20 KAMeHio YWiNbHeH020 OpiOHO3EPHUCTNOZ0 OEmOHY:
a) emanoHnull; 6) yulinbHeHuil 6i0PO6aAKyyMYSAHHSIM.
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Tabauys 1 — Ioxaznuxu miynocmi 6emoHy npu po3msey8anui Rt

Howep BumipropanHs MIIHICTh IPK PO3TATYBaHHI, KI/CM?
R1 R2 R3

1 45,23 41,67 38,41

2 43,72 40,25 39,38

3 43,93 39,11 34,50

Ipumitka: R1, R2, R3 3pa3ky, sKi yIIIIBHIOIOTECS METOIOM BiOpOBaKyyMyBaHHS 3 YacOBUM iHTepBaioM 1; 2; 3
XBWJIMH BIAITOBIIHO.

Crin 3a3HauuTH, 0 TPYOUACTi Majli EKOHOMIYHIIIE CYIUIBHUX SIK IO BUTPATi Marepiaiy,
TaK 1 3a BapTiCTIO (IPUOJIU3HO B JIBA pas3u), 0COOJIMBO, SIKIIO I1i MMaJli CIIUPAIOTHCS HA MICKHA ab0
1HIII IITBHI TPYHTH 1 IPAIIOIOTH SK MaNi-CTIHKY. 3MEHIIEHHS KUIBKOCTI MaJlb IPU3BOANUTH, KPIM
TOT0, 10 CYTTEBOTO CIIPOIIEHHS KOHCTPYKLIT (yHIAMEHTIB.

BucHoBku. ExcrieppuMeHTanbHO TOCTIKEHO BIUIMB Ha MIIHICTH OETOHY HpPU PO3TATY-
BaHHI 3aCTOCYBaHHs BIOpOBaKyyMyBaHHs CBIKOYKJIaJeHO1 0eToHHOI cyMimri. Po3pobieHo Tex-
HOJIOTir0 (POPMYBaHHS TPyOUACTHX Majb, [0 BKIIOYA€E BIOPOYIIUTEHEHHS 1 TIOIABIIIE BAKYyMY-
BaHHS YIIUIbHEHOI cyMmimi. JlocnipkeHHs! CTPYKTYpH OeTOHY MOKa3ajo, 10 BaKyyMyBaHHS J10-
3BOJISIE eKcTparyBaTH 10 35% BoaW 3amimryBaHHs, 3MeHImMTH BuximgHe B/l = 0,65 no
B/11 = 0,35 + 0,4. Po3pobinienuii cioci6 103BOJIsIE OTPUMATH MILIHICTh OETOHY IIPH PO3TIATyBaHHI
B BUpO0Oi (Rot =4,3 + 4,6 MIIa). [TinsumieHns BenmuuuHU Ryt BU3HAYCHO KOS(DIIiEHTOM 3MIITHEHHS
(Ky). ExcriepMeHTanpHO BCTAaHOBIICHO, 110 MPHU BiIOpOBaKyyMyBaHHI 3a0€31€Uy€eThCsl MOKA3HUK

K, = 1,75.
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Younis B. N., Fursov Y.V., Adil Khalid Ali INCREASING OF TENSILE STRENGTH OF CONCRETE PIPE
PILES. The study highlighted the main problems of quality and operation of concrete pipe piles with existing casting
techniques. The offered casting technique improves the characteristics of the products, in particular tensile strength.
This technique is intended for casting of concrete and reinforced concrete pipes, rings, pillars of lighting supports
and overhead contact system of concrete mixes. The concrete pipe piles can be successfully used in construction
instead of solid and strip foundations at a rational depth of 3 + 4 m. This is possible if there are medium-density
sands or other relatively dense soils under their soles. The expediency of using concrete pipe piles is justified when
reconstructing industrial facilities, for example, when strengthening the foundations of columns with crane runways.
Conventional methods of work related to earthworks require the termination of the production process in the work-
shop, while, for example, the immersion of hollow pile links with a vibrator is possible in the shortest possible time
without performing earthwork and without interrupting the work of the workshop. The limited height of the room
does not interfere with the work, since it is possible to select the appropriate length of the links of the prefabricated
pipe piles. The use of concrete pipe piles for the foundation-basement of buildings has been substantiated. The eco-
nomic feasibility of their use for different types of soils is considered when the method of vibration and vacuumiza-
ting is introduced. The possibilities of using instead of strip foundations for low-rise construction are analyzed. The
change in the tensile strength of concrete was studied by adjusting the methods of compaction of the mixture. The
technology of forming pipe piles has been developed, which makes it possible to extract up to a third of the mixing
water volume and to reduce the water-cement ratio. The effect on the tensile strength of concrete by the use of vibro-
vacuumizing of a freshly laid concrete mixture has been experimentally investigated. A technology for forming
tubular piles has been developed, including vibration compaction and subsequent evacuation of the compacted mix-
ture. The study of the structure of concrete showed that evacuation makes it possible to extract up to 35% of the
mixing water, to reduce the initial W/C = 0.65 to W/C = 0.35 + 0.4. The developed method makes it possible to
obtain the tensile strength of concrete in a product (Ryt = 4.3 + 4.6 MPa). It should be noted that pipe piles are more
economical than solid piles both in material consumption and in cost (approximately two times), especially if these
piles rest on sand or other dense soils and work as piles. A decrease in the number of piles leads, in addition, to a
significant simplification of the construction of the foundations. In this article the existing way of molding concrete
pipe pile have been evaluated. Their engineering deficiencies in terms of labor-intensity and obtaining the products
with increased physical and mechanical characteristics have been identified. The offered solution addressing the
problems has been identified, namely, the casting of concrete pipes by vibro-vacuum technique. It has been estab-
lished by experimental means that the highest compaction quality of the pipes is achieved using the vibro-vacuum
casting technique where up to 30% of excessive water and voids is removed from freshly placed concrete mix, as a
result of this treatment, the concrete mix is compacted, which in turn improves its properties, namely, tensile strength.
Key words: concrete pipe piles, vibration vacuum treatment, molding technology, concrete strength.
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