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AHHOTaumsA

BBepeHue. TexHonorus ycTporncTBa CThIKOB CekLnii cOOpHbIX >kene306eToHHbIX CBal NpY NOMOLLM WTUHTOBLIX
COefIHeHWI NepCneKkTUBHa: B pPAAe paHee BbIMOHEHHbIX UCCIeA0BaHNI 0TMeYaeTCcs, YTo NMPUMEHEeHNe LWTUd-
ToBOro coeguHeHuns Leimet ABB+ obecneunBaeTt 3HaumTeNnbHOe COKpalleHne MaTepuano- U TPyAOEMKOCTH,
a TaKke BpeMEeHM Ha X CTbIKOBKY MPW [OCTAaTOYHO BbICOKMX MOKa3aTensix MPOYHOCTN U fonroBeyHocTyH. B Ha-
CTofILLee BPeMS LUMPOKOE MPUMEHEeHNe AaHHOW TeXHOOMMM OFpaHUYeHo, B T. 4. MO MPUYMHE HeA0CTaTOYHON
N3Y4YEHHOCTN MexaHMYeCcKMX XapakTepucTuK WTUGTOBOro coeanHernnsa. B HacTodAwen cTaTbe NpuBeeHb
pe3ynbTaThl MCCNEA0BaHNSA MPOYHOCTHbIX CBOMCTB WTHUdTOBOrO coeanHerms Leimet ABB+ 400 B KoHCTpyKUmax
CTbIKOB CEKLMI COOPHbIX >Kene306eToHHbIX CBal.

Llenb nccnepoBaHUs — aKcnepuMeHTalbHas NpoBepka nokasaTenen NPoYHOCTU LWTUGHTOBOMO COeAUHEHUS
Leimet ABB+ 400 npu cxxaTum, pacTseHuu, nonepeyHoM casure u nsrube.

Matepuans n meTogel. ins npoBeaeHns nccnefaoBaHunii 6biaun Ncnosib3oBaHbl cepuv 06pasLoB, NpeacTaBASOWMNX
coboit fBa dparMeHTa cekLMit cocTaBHbIX Xkene3obeToHHbIx cBai no Tunosol cepumn 1.011.1-10, coennHeH-
HbIX MNP NOMOLLM YeTbipex3aMkoBoro windTosoro coegmHeHns Leimet ABB+ 400. VicnbiTaHus HarpyxkeHvem
obpasuos BbinosiHeHbl no TOCT 8829-2018.

Pe3synbTatel. TlonyyeHbl KONMMYECTBEHHbIE U KAYeCTBEHHbIE MapaMeTpbl pa3pyLleHUs onbITHbIX 0Bpa3LoB.
Pa3pyLueHne Bcex UCMbITaHHbIX 06pa3LLOB NPOMUCXOANI0 Mo BeTOHHOMY Teny cBau 6e3 Npu3HaKkoB paspyLle-
HUS MeTaNIMYeckoro WTUGHTOBOro CoeAnHeHWs 1 6e3 obpasoBaHuWs BbIKONOB 6eToHa B paiioHe WTUdTOBOro
coefilMHeHUs

BbiBogbl. CoenaH BbIBOA, 0 paBHOMPOYHOCTM WTUHTOBOrO coeanHeHns Leimet ABB+ 400 6eToHHOMY Teny cBan
MpuW paccMaTpyvBaeMbIX BO3LENCTBUSX. [10Ny4YeHHbIe pe3ynbTaThl, XapakTepu3yLLe NPOYHOCTb LWTUPTOBOIO
COeLMHEHUNS CBaW, MOTYT DbITb MCMONb30BaHbI NPY pa3paboTke NPOEKTHLIX PELLEHUA.

KntoyeBble cnoBa: wrnpTosoe coeanHeHne Leimet ABB+, cTbikn cHopHbIX Xene300eTOHHbIX CBa, MeXaHu-
Yyeckue UcnblTaHNA KOHCTPYKLMIA, MPOYHOCTb, PABHOMPOYHOCTb COeANHEHUS
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wndTosoro coeguHeHus Leimet ABB+ 400 gns cbopHbIx xene3obeToHHbIX cBait. BectHuk HUL «Ctpountens-
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Abstract

Introduction. The technology of connecting precast reinforced concrete piles using pile joints is a promissing
method in construction. According to some previous studies, the use of Leimet ABB+ pile joints provides
for a significant reduction in material and labor intensity, as well as the time required for connecting the
piles under sufficiently high strength and durability. Currently, the application of this technology is limited
due to the insufficient knowledge of mechanical characteristics of pin connections. This article presents the
results of strength tests of Leimet ABB+ pile joints for recast reinforced concrete piles.

Aim. Experimental testing of the strength parameters of Leimet ABB+ pile joints under compression, tensile,
transverse shear, and bending.

Methods and materials. Experiments were performed using test samples represented by two fragments
of recast reinforced concrete piles of the 1.011.1-10 standard, which were joined by a 4-lock Leimet ABB+ 400
pile joint. Loading tests of the samples were carried out in accordance with the GOST 8829-2018.

Results. The qualitative and quantitative destruction parameters of the test samples were obtained. The
destruction of all the test samples occurred along the concrete body of piles with no signs of destruction of the
metal pin connection. In addition, no signs of concrete indents in the area of the pin connection were observed.

Conclusions. Leimet ABB+ 400 pile joints were concluded to be of the uniform strength to the concrete pile
body under the considered conditions. The test results of the pile joint strength are applicable when developing
design projects.

Keywords: Leimet ABB+ pile joint, recast reinforced concrete piles, mechanical tests, strength, uniform
strength of a joint

75



Becthuk HUL «Ctpoutenscteo» o 2(33)2022
Bulletin of Science and Research Center of Construction e 2(33)2022

For citation: Buchkin A.V.,, Kudyakov K.L., Epikhin S.D., Khlebnikov S.K. Strength study of Leimet ABB+ 400
pile joints for precast reinforced concrete piles. Bulletin of Science and Research Center of Construction.
2022;33(2):74-82. https://doi.org/10.37538/2224-9494-2022-2(33)-74-82

Author contribution statements

Buchkin A.V. - general supervision

Kudyakov K.L. - development and implementation of the test program, processing and analysis of the results
Epikhin S.D., Khlebnikov S.K. - implementation of the test program, processing and analysis of the results

Funding

The study was carried out within the framework of contractual works of JSC Research Center of Construction
and LLC Kopernik.

Conflict of interest

The authors declare no conflict of interest.

Received 19.04.2022
Revised 17.05.2022
Accepted 24.05.2022

BeepeHue

tudroBoe coenunenne Leimet ABB+ npencrasinsier co0oii METaNIMUEeCKHid OTOJIOBHHUK,
COCTOSIIIMHI U3 TIACTUHBI U 00€YalKH 10 €€ KOHTYPY ¥ UMEIOIIII BCTPOCHHBIE aHKEPHBIE BBIITY-
CKH C 3aMKOBBIMH dJIEMEHTaMH ((PUKCUPYIOIIMMHE IITHIPSIMHA U THE3IAMH) JUISI 3aBEICHUSI 3aKITH-
HUBAIOLINX 320MBHBIX IITU(TOB ITPH CTHIKOBAHUH JIBYX CEKIHI COOPHBIX KeJIe300€ TOHHBIX CBal
Ha cTpouTeabHOU ioniaake [1]. TexHomorus: ycTporcTBa CTHIKOB CEKIIHiT COOPHBIX Keme300e-
TOHHBIX CBail IPU MOMOLIH INTH(PTOBBIX COEANHEHNH SBISIETCS IEPCIIEKTHBHOM M 00eCIIeurnBaeT
3HAUUTEJILHOE COKpAalIeHNEe MaTepruaso- U TPYJAOEMKOCTH, a TaK)Ke BPEMEHHU Ha UX CTBIKOBKY
NPH JIOCTaTOYHO BBICOKUX MTOKA3aTeNISIX IPOYHOCTH 1 IoNroBedHOCTH [ 1-7]. [IpMeHeHue naHHOM
TEXHOJIOTUH CIIEPKUBACTCA B T. U. HEJIOCTATOYHON M3yUECHHOCTBIO MEXaHMUYECKIX XapaKTEPUCTHK
mtidToBOro coenuHeHus1. B HacTosei paboTe BBITOTHEHBI HCCIE0BAHMS TPOYHOCTHBIX CBOWCTB
mtudToBoro coenunenus Leimet ABB+ 400.

Uenb

Llenbto nccnenoBaHums SBISIIACH DKCIIEPUMEHTAJIbHAS TPOBEPKA MIOKa3aTeNeil MpOYHOCTH ITU(-
ToBoro coequaeHus Leimet ABB+ 400 npu cxxatuu, pacTsHkeHHH, MOMIEPEYHOM CABUTE U U3THOe.

MaTtepuanbl 1 MeTofbl

J1st SKCTIepUMEHTAIBLHOM OICHKM HECyIleld CIIOCOOHOCTH MITH(TOBBIX COCIMHECHUN THIIA
Leimet ABB+ 400 O6bu11 poBe/IeHBI UCCIieioBaHMS B UcTibITaTeibHOM 1ieHTpe AO «HULL «CTpo-
UTENBCTBO». B pamkax pa3pabOTaHHON MPOrpamMMbl UCTIBITAHUN MPOBOJUINCH UCCIICOBAHHUS
npouHocTu coepunenus Leimet ABB+ 400 npu cienyromux BapuaHTax Harpyxenus (1o 3 o0-

paslia Ha KaXKAbIH BUJ HATPY3KH):
* cxuMarornas Harpyska — cepust CILIC-4.4-1 (o6pasip: CHIC-4.4-1-1, CHIC-4.4-1-2, CILIC-4.4-1-3);
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e pacTaruBarwmas Harpy3ka — cepus CIIC-4.4-2 (o06paszubr CIIC-4.4-2-1,
CIIC-4.4-2-2, CIIC-4.4-2-3);

* nHa nonepeunbii casur — cepust CILIC-4.4-3 (o6pasust CLLIC-4.4-3-1, CLLC-4.4-3-2, CIILIC-3-3);

 Ha nu3rud — cepust CILIC-4.4-4 (o6pazupr CLIC-4.4-4-1, CHIC-4.4-4-2, CILIC-4.4-4-3).

Kaxnpiil onbITHBIN 00paser cThiKa cBail mpencTaBisl co0oi 1Ba pparMeHTa COCTaBHBIX
JKeJIe300€TOHHBIX CBaii, N3TOTOBIICHHBIX 10 aHajoruu ¢ cepueit 1.011.1-10 [8]: HmKHETO N Bepx-
Hero parMeHTa, COeIMHEHHBIX MpHU nmoMouy mtudToBoro coequHenus Leimet ABB+ 400
no TY 25.11.23-001-92894761-2018 «Coenunenue mrudroBoe s cBail. TeXHMUECKHE YCIOBUS»
[9]. BHyTpu omHO# cepun 00pa3loB BEPXHHUN W HIDKHHIN (PparMeHTHl CBail MMENN UICHTHYHBIE
napameTpbl. O0pa3iibl ObLUTH BBIIOTHEHBI U3 OeTOHA Kilacca B35 1o mpovYHOCTH Ha CiKaTHe; po-
JonpHON apMmarypsl kiacca A500 muameTpom 25 MM; MOIEPEYHO apMaTypsl B BUJIE XOMYTOB
u3 apMmarypsl kiacca AS00 auamerpom 8 MM; 3aIlIMTHBIN CJIOM MPOAOIBHON apMaTypbl 35 MM.
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Puc. 1. MpuHumMnuanbHas KOHCTPYKLMS OMbITHBIX 06pa3L0B: @ — cxeMa apMUPOBaHUS;
6 - cxeMa ycTaHOBKM WTnUTOBOrO coefuHenus Leimet ABB+ 400
*dimensions are presented in mm
Fig. 1. Conceptual design of tested samples: a - reinforcement scheme;
6 - Leimet ABB+ 400 pile joint installation scheme
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Bce cepun o0pasios umenu nonepeuHoe ceuenue 400 x 400 MM. AHKEpHBIE BBITYCKH IITU(-
ToBoro coequHenus Leimet ABB+ 400 He umenu cBSA3M ¢ apMaTypHBIMU KapKacamu 00pasiioB.
OmnbiTHBIe 00pasusl cepuit CLLIC-4.4-1, CHIC-4.4-2, CILIC-4.4-3 umenu 1yiuHy (B cCOOpaHHOM
Buje) 1700 mm, a o6pasiel cepuu CHIC-4.4-4 — 4000 mm.

Ucnprtanus nposonuiuck nmo ['OCT 8829-2018 [10] ¢ mpuMeHeHrneM CHeIUaIn3uPOBAHHOTO
obopynoBanusi. [Ipy uCTIBITAaHUSX OLEHUBATIMCH HATPy3Ka, PU KOTOPOM MPOUCXOIHUIIO Pa3pyLIeHHe
OTBITHBIX 00pa3I0B, U XapakTep UX pa3pylieHus. [[puHIUNIHAaIbHbIE CXEMBbl UCTIBITAHUHN ceprii
00pa3oB MpeJcTaBIeHbl Ha pHC. 2.

PesynbTaTthbl

B pesynbrare ucnbITanmii Bce 00pasiibl JOBEISHBI 10 Pa3pyIieHHUs, IIPH STOM OHO MPOUCXOANIIO
no 6eToHHOMY Teny cBau. J{Jist Bcex 00pa31oB BU3yaIbHBIX MPU3HAKOB MOBPEKIACHUS METAILITH-
YeCKHX dJIeMeHTOB TH(TOBOrO coenuuenus Leimet ABB+ 400 He ycranoBieHo. XapaKkTepHbie
CXeMbI pa3pylieHus 00pa3IoB MPUBEICHBI Ha pUC. 3—6. OCHOBHBIE PE3y/IbTaThl HCIIBITAHHM
npuBeneHbl B Tao. 1.
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* pasmepbl ykasaHbl B MM
Puc. 2. MprHumnnunanbHble cXeMbl UCMbITaHW 00pa3L,oB cBaw co WTndToBbIM coeanHeHnem Leimet ABB+ 400
npw onpefeneHnn NPOYHOCTU: @ — Ha C©KaTue; b — Ha PacTsXKEHWE; B — HA MOMEepPeYHbI CABWT; I — Ha U3rnb
*dimensions are presented in mm
Fig. 2. Conceptual schemes for strength testing of pile samples with Leimet ABB+ 400 pile joints:
a - under compression, 6 - under tensile, B - under transverse shear, r - under bending.
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Puc. 3. XapakTepHas cxeMa paspyLUeHust OMbITHbIX Puc. 4. 06wpe Buabl ucnbitaHui obpasuos cepun
o6pasuos cepuu CLUC-4.4-1 npu cxxaTtum CLUC-4.4-2 npu pacTaxeHUm
Fig. 3. Characteristic destruction scheme of series Fig. 4. General views of series 4.4-2 samples under the
4.4-1 samples under the compression tensile

Puc. 5. XapakTepHasi cxeMa pa3spyLlueHus onbITHbIX 0bpa3uos cepuun CLUC-4.4-3 npu nonepeyHoM casure
Fig. 5. Characteristic destruction scheme of series 4.4-3 samples under the transverse shear

Puc. 6. XapakTepHas cxeMa pa3pyLlueHuns onbiTHbIX obpa3suos cepun CLUC-4.4-4 npu n3rnbe
Fig. 6. Characteristic destruction scheme of series 4.4-4 samples under the bending
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Tabnuya 1
OcHOBHble pe3ynbTaTbl UCNbITAaHUN

Table 1
Main test results

Widp obpasua | Tun Harpy3ku MakcumanbHas Harpyska, 3a¢uk- | XapakTep paspywe- | [NoBpexxaeHue wWtng-
CcMpoBaHHas NP UCNbITAaHUAX Husa obpasua TOBOr0 COeANHEHMUS
764 T
CLUC-4.4-1-1 (7494,8 kH)
7757
CWC-4.4-1-2 Cxatune (7602.8 kH) He yctaHoBneHo
VRS
CLIC-4.4-1-3 (7269,2 kH)
98T
CLIC-4.4-2-1 (9614 kH)
90T
CWC-4.4-2-2 PacTsaxeHwve (882,9 kH) He yctaHoBneHo
CLWC-4.4-2-3 9451 PaspyweHwne no Teny
(927 kH)
1025 dparmeHTa cexumm
5T
CLUC-4.4-3-1 (10055 kH) csau
MonepeyHblit 10251
CLUC-4.4-3-2 cpeur (10055 kH) He yctaHoBneHo
107,57
cllc-4.4-3-3 (1054,6 kH)
20,4 TxM
CLIC-4.4-4-1 (200,1 kHxM)
19,3 TxM
CLUC-4.4-4-2 MN3rnb (1833 kHxwm) He yctaHoBneHo
21,0 TxMm
CLIC-4.4-4-3 (206,0 KHxM)
BbiBopbl

[Ipu ncnipITaHUSX HA CXKATHE, PACTSHKEHHE, TONEPEYHBINA CABUT M M3THO YCTAHOBIICHO, YTO pas-
PYLIEHHE OTBITHBIX 00pa30B MPOUCXOAMIIO IO OETOHHOMY TeJly cBau 0e3 MPU3HAKOB paspylie-
HUSI METaJNTMYECKOTO ITU(PTOBOTO cOeAnHEHHs M 0e3 0Opa3oBaHMs BBHIKOJIIOB OETOHA B paiioHe
mtugToBoro coequnenus: Leimet ABB+ 400 Ha deThipex 3aMKax, 4TO CBHIETEIBCTBYET O €ro
PaBHOIIPOYHOCTHU Tey (pparmMeHTa CeKIMH JKeIe300eTOHHOW COCTAaBHOM CBau MPH YKa3aHHBIX
BO3ICHCTBUSAX.
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