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BBegeHnwne. icnonb3oBaHune TeXHONOMMM CTbIKOBaHWS CEKLMI COOPHbBIX XXene306eTOHHbIX CBal C MPUMEHEHMEM
wtndToBbIX coennHeHuit Leimet ABB+ 350 HabupaeT nonynsapHocTb. OCHOBHbIMU NpeuMyLLecTBaMn AaH-
HOrO CTbIKa ABAAIOTCS: HU3KAs TPYLOEMKOCTb (OTHOCUTENIBHO LUMPOKO NMPUMEHSAEMbIX CBAPHbIX COefUHeHW)
Npu CoOeAMHEHUN 3N1EMEHTOB CBau Mexay cobol, BbICOKas CKOPOCTb MOHTaXa, 0TCyTCTBME HEobXoAMMOCTH
B CBapOoYHbIX paboTax, beToHnpoBaHusa u np. LLinpokoe npyMeHeHne faHHOMO COEAUHEHMS B HACTOsILLEE BPeMS
OrpaHNYeHo HEAOCTATOYHON N3YYEHHOCTbIO €r0 MAapaMeTPOoB M, B YaCTHOCTU, MPOYHOCTHBIX XapaKTepucTuK.

Lenbto nccnenosaHns sBnanack sKcnepuMeHTanbHas NpoBepka nokasaTtesiei MPOYHOCTM LTUHTOBOrO coefmn-
HeHunst Leimet ABB+ 350 npwu cxxaTun, pacTsaxkeHUn, nonepeyHom casure n nsrube.

Martepuansl n MeToasl. ViccnepgoBaHus BbiNoNHEHbI HA cepusax obpa3uoB, NpeacTaBnstowmx cobon aea dpar-
MeHTa ceKL M COCTaBHbIX Xene306eToHHbIX cBai no Tunosol cepumn 1.011.1-10, coegnHEHHbIX NpU MOMOLLK
YyeTblpex3aMKkoBoro WwrnupTosoro coeguHeHuns Leimet ABB+ 350. MicnbiTaHus Harpy>keHneM 06pasLLoB BbIMNos-
HeHbl no OCT 8829-2018.

Pe3yJ7bTaTbI. nOﬂyHEHbI Konn4yecCcTBeHHbIEe U Ka4YeCTBEHHbIe NapaMeTpbl pa3pyLleHnsa OnbITHbIX o6pa3u,os.

Beisogel. CaenaH BbIBOJ, 0 paBHOMPOYHOCTU WTUdTOBOro coefmHeHns Leimet ABB+ 350 6eToHHOMY Teny cBait
npv paccMaTpuBaeMblx Bo3AencTBUAX. [onydeHHble pe3ynbTaThl, XxapakTepusytoLye NpoYHOCTb WTUGTOBOO
coefjHeHUs cBait, MoryT 6bITb MCMOb30BaHbI MPK pa3paboTke MPOEKTHBLIX PELLEHWI U PELIEHWNU NPaKTUYeCKUX
MHXKeHepHbIX 3aaau.

KnioueBble cnoBa: wrnprosoe coeanHerne Leimet ABB+, cTbikn cBopHbIX >Xkene306eToHHbIX CBal, UCMbITaHWS
MPOYHOCTM KOHCTPYKLUNA
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Abstract

Introduction. At present, the connection of precast concrete pile sections using Leimet ABB+ 350 pile joints
becomes very popular. The main advantages of this joint include low labor intensity (relative to the widely
used welded joints) for connecting pile elements, high installation speed, as well as the absence of welding
works, concreting, etc. The wide application of this joint is currently limited by the insufficient study of its
parameters and, in particular, strength characteristics.

Aim. Experimental testing of the strength indices of the Leimet ABB+ 350 pile joint under the compression,
tension, transverse shear, and bending.

Methods and materials. The studies were performed on the series of samples represented by two fragments
of the 1.011.1-10 standard precast reinforced pile sections connected by the Leimet ABB+ 350 four-lock pin
joint. Loading tests of the samples were carried out in accordance with the GOST 8829-2018.

Results. The quantitative and qualitative destruction parameters of the samples are obtained.

Conclusions. The Leimet ABB+ 350 pile joint was concluded to be of the uniform strength to the pile concrete
bodies under considered impacts. The obtained results on the strength of the pile pin joint can be used in the
design development and the solution of practical engineering problems.

Keywords: Leimet ABB+ pin connection, precast reinforced concrete pile joints, structural strength tests
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BBepeHue

Ha cerogusiauii neHb B CTPOUTENBHON MHAYCTPUU HAIUIM CBOE TMPUMEHEHUE PA3IMUHbIC
TEXHOJIOTUU COCAMHECHUHN CEKIUi COOPHBIX KeIe300€TOHHBIX CBall, K KOTOPHIM MOYXXHO OTHECTH
cienytorue [ 1-3]: cBapHOI CTHIK, CTHIK CTAKAHHOTO THITA, OOJITOBOM CTHIK, 3aMKOBOE COSIIMHECHHE,
[[AHTOBOE COCJMHEHNUE, KJIIEEBOH CTHIK, INTH(MTOBOE COCTUHEHUE U TIP.

B Hacrosmiee BpeMst HaOMpaeT MOMyJSPHOCTh MCIIOJIb30BaHUE TEXHOJIOTHH MTH(TOBBIX COe-
JIMHEHUH CeKIMI COOPHBIX kKee300eTOHHBIX CBal [ 1—4]. OCHOBHBIMU TPEUMYIIIECTBAMU JAHHOTO
CTBIKA SIBJISTIOTCS: HU3Kasl TPYI0EMKOCTh (OTHOCHUTEIILHO IIUPOKO MPUMEHSIEMBIX CBAPHBIX COCIU-
HEHMI) TIPU COCAMHEHHUH YJIEMEHTOB CBau MEXTy COOOI, BEICOKAsi CKOPOCTh MOHTaXa, OTCYTCTBUE
HEOOXOIMMOCTH B CBAPOYHBIX paborax, 6betoHupoBanus u 1p. LLTudToBRIe CoennHenus cai
WCII0JIh30BaHbI HA CTPOUTENIBHBIX 00OBEKTAX B PsiJie €BPONCHCKHUX CTpaH, Hanpumep B [epManuu,
Hopgeruu, llIBeunn, Januu. B Poccun nanHas TEXHOJIOTHS HalIa CBOE MPUMEHEHHE Ha TaKUX
CTpOUTENBHBIX 00beKTaX, kak My3eiHblii komIuieke B T. KanuHuHTpae 1 KoMIuieke «JlasypHbiii»
B I. Boponexe.

tudrosoe coenunenne Leimet ABB+ npescrapiser co0oil METaUIMYECKHUI OTOJIOBHUK
CO BCTPOCHHBIMU aHKEPHBIMH BBIITYCKAMH M 3aMKOBBIMH 3IEMEHTaMU ((PUKCUPYIOLUMU IITHIPSMU
Y THE3JIaMU) JJIs 3aBEJICHUSI 3aKJIMHUBAIOIINX 3a0UBHBIX IITU(TOB, KOTOPOE OCYIIECTBISICTCS
HEMOCPECTBEHHO MPU CTHIKOBAHUU JIByX CEKIIMH COOPHBIX )KEJIC300€TOHHBIX CBall Ha CTPOU-
TeJIbHOM Miomaake. [IpuHIunuanbHas KOHCTPYKIuUs mTudTOoBOro coenunenus Leimet ABB+
npuBeneHa Ha puc. 1 [4].

[[Tupoxoe mpuMeHEeHUE JAHHOTO COSTUHEHHSI B HACTOSIIIEE BPEMS OTPAHUYCHO HEIOCTATOUHOM
H3YYCHHOCTBIO €T0 MapaMeTPOB U, B YACTHOCTH, TPOYHOCTHBIX XapaKTEPUCTHUK.

Uenb

B ucneirarensnom nentpe AO «HULL «Crpo-
HUTCIJIBCTBO» BBIIIOJTHCHBI UCCIICA0OBAHM, LICJIBIO
KOTOPBIX SABJIAJIACH SKCIICPUMCHTAJIbHAA OLICHKA
HECyIIeH CoCOOHOCTH IITU(TOBBIX COCTUHE-
Huit Tuna Leimet ABB+ 350. MccnenoBanus
IMpOBOAWINCH B COOTBETCTBHHU C pa3pa60TaHH017I
IIPOrPaMMON UCIHBITAHUM, B PaMKaX KOTOPOU
PACCMOTPCHBI CICAYIOIUEC BUABI Harpy)KeHI/Iﬁ -
(HO 3 o6pa3ua Ha Ka)XJbIi BUJT HanySKI/I): Puc. 1. lpuHunnuanbHas KOHCTPYKUMS LITUPTOBOrO

e CKATHE (CepI/ISI CIIC-1: 06pa3u1>1 coeguHenusa Leimet ABB+ [4]: 1 - MmeTanaunyeckuin
. OrOJI0BHUK, MPEeACTaBASOLMI cODOM TOPLEBYIO MAACTUHY
CHIC-1.1, CIIC-1.2, CHIC-1.3); 1 0beyaliky no ee KOHTYpY; 2 — aHKEPHbIE BbIMyCKK;
® pacTAXKEHHUEC (CepI/ISI CHIC-2: o6pa3u1,1 3 1 4 - 3neMeHTbl 3aMKa: UKCUPYIOLNIA WTbIPb U FTHE3[0
CIIIC-2.1. CILIC-2.2. CILIC-2 3)‘ COOTBETCTBEHHO; 5 — 3abVBHOM WTNPT; 6 — cekummn cbopHbIX
T - 2 ene3o0b6eToHHbIX CBail
* monepeunblii caur (cepust CLIC-3: 06pasust g, 1. Conceptual design of the Leimet ABB+ pile joint [4]:
CIIC-3.1, CIIIC-3.2, CI_HC-3‘3); 1 - metallic cap consisting of end frame and the
. shell along its contour; 2 - anchor bars; 3, 4 - locking
* u3rub (CepH’I CLIC-4: 06p33HI>I elements: locking dowel and locking block, respectively;

CHICA4.1, CIIC-4.2, CILIC-4.3). 5 - locking pin; 6 - reinforced concrete pile sections

23



Becthuk HUL «Ctpoutenscteo» o 1(32)2022
Bulletin of Science and Research Center of Construction e 1(32)2022

MaTtepuanbl 1 MeTofbl

Kaskip1it onbITHBIN 00pasel CThIKa cBaii IpeCcTaBisieT co00i ABa )parMeHTa CeKIMi COCTaBHBIX
KeJ1e300€TOHHBIX CBaii, COeTMHEHHBIX TP IIOMOIIH YETHIPEX3aMKOBOTO IITH(TOBOTO COCANHEHUSI
Leimet ABB+ mo TV 25.11.23-001-92894761-2018 «Coenunenue mrudToBOe /yis cBait. TexHu-
yeckue ycnoBus» [5]. s omHoOM ceprn 00pa3loB BepXHUE M HW)KHUE (pparMeHTh CeKIMiA cBaii
MMEJTU WICHTHYHbIE TapameTpbl. OOpa3iibl BITIOIHEHBI 110 THITOBOH cepuu 1.011.1-10 (Bbimyck 8)
[1]: u3 Gerona knacca B25 no nmpodHOCTH Ha cxKaTHeE; C MPOJOIBHOM apMmatypoii kiacca AS00C
JuaMeTpoM 20 MM; IToTIepedHoi apMaTypbl B BUJIE XOMYTOB U3 IPOBOJIOKH Kitacca B5S00 quamerpom
5 MM ¢ marom 100 MM; 3aIIUTHBIN €O MPONOABHON apMaTtypsl 35 MM. Bee 00pasiibl BEIOTHEHB
c onepeuHbIM cedenreM 350 x 350 mm (puc. 2). OnbiTHBIE 00pasik! cepun CHIC-1, CILIC-2, CHIC-
3 umenu JuiuHy (B coopanHoM Bujie) 1600 mm, a B cepuun CLLIC-4 — 4000 mwm. [{ist nmepenaun pacrsi-
TUBaroOIICH Harpy3ku Ha Topiax oopasnos cepuu CILIC-2 ycTpoeHbl crieluanbHbIe 3aKIIaHbIe
JeTalli, IpeCTaBIFoLIHEe COOOH TPUBapEHHbIE K MPOJOIILHOM apMaType 00pa3IioB METaITMYECKUE
TUIACTUHBI C BBIITYCKOM AJIs (PUKCAIIMY B 32)KUMAaX UCIIBITATEIbHON MallIMHBI.

Ucnerranus nposoamnuck mo ['OCT 8829-2018 [6] ¢ mpuMeHeHHEM CIEMATU3UPOBAHHOTO
obopynoBanus. [Ipy uCTIBITAaHUSX OLIEHUBAIIMCH HATPy3Ka, PU KOTOPOM MIPOUCXOIHUIIO Pa3pyLIeHHe
OTIBITHBIX 00pa3I0B, U XapakTep UX pa3pyuieHus. [[puHIUNIHAIbHBIE CXEMBbl UCTIBITAHUHN cepHii
00pa31oB MpecTaBIeHbl Ha pucC. 3.
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Fig. 2. Conceptual design of tested samples: a - reinforcement scheme;
6 - Leimet ABB+ 350 pile joint installation scheme
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Puc. 3. MpuHumnuanbHblie cxeMbl UCMbITaHKIA 06pa3LLoB cBal co WTUHTOBLIM coefnHeHneM Leimet ABB+ 350
npw onpefeneHnn NPOYHOCTU: @ — Ha CKaTue; b — Ha pacTAXeHWe; B — Ha NOMepeYHbI CABWT; I — Ha U3rnb
Fig. 3. Conceptual schemes for strength testing of pile samples with Leimet ABB+ 350 pile joints: a - compression;
6 - tension; B - transverse shear; r - bending

Pe3ynbTathl

B pesynbrare ucneitannii Bce 00pasubl cepuit 1, 3 1 4 g0BeleHBI 10 pa3pyLICHUs, IPH STOM
OHO ITPOUCXOUIIO IO OETOHHOMY Tely cBau. B o0pasnax cepunt 2 HEMoCpeACTBEHHOE pa3pyIle-
HHE ONBITHBIX 00pa310B He OBUIO IOCTUTHYTO — OTKa3 MPOUCXOAMI B PE3yJbTaTe HEAOCTATOUHOM
HeCyILeH crtocOOHOCTH CIIEIUANBHBIX TOPLEBBIX 3aKJIQJIHBIX IeTalel, yCTPOCHHBIX IS Iepeadn
pactaruBaroineii Harpy3ku. [Ipu atom st o6pasios CHIC-2.2 u CHIC-2.3 BBINIOTHEHO YCUIICHUE
JTAHHBIX 3aKJIAJHBIX JIeTallel PU TOMOIIM YCTPOICTBAa KOCHIHOK.

Jiist Bcex 00pa3oB BU3yaIbHBIX MPU3HAKOB ITOBPEKACHHS METAIUTMYECKHUX SJIEMEHTOB IITU(-
ToBoro coenunenust Leimet ABB+ 350 He ycTanoBieHo. XapaKkTepHble CXeMbl pa3pyIIeHHs CepHil
00pa3uoB nmpuBeAeHbI Ha puc. 4—7. OCHOBHBIE PE3YJIbTaThl HCIIBITAHHI PUBEICHBI B TA0M. 1.

BbiBoabl

[Tpu ucnpITaHUSAX HA CKaTHE, MMOTIEPEYHBIN CABUT M M3TUO yCTaHOBIICHO, YTO pPa3pylICHHE
OTIBITHBIX 00PA3IOB MPOUCXOIUIIO TI0 OETOHHOMY TeIly CBau, 0e3 MPU3HAKOB Pa3pyLICHUS MeTa-
JMYECKOTO MITU(PTOBOTO COCTUHEHUsI, 03 00pa30BaHMs BHIKOJIOB OETOHA B paiioHe I TH(PTOBOTO
coequHenus Leimet ABB+ 350 Ha deThipex 3aMKax, 4TO CBUJCTEILCTBYET O €r0 PaBHOIIPOYHO-
CTH Tely (pparMeHTa CeKIUH JKeIe300eTOHHONH COCTaBHOM CBaM MPH YKAa3aHHBIX BO3JACHCTBUSX.
[Ipu aToM npu BenmumHe pactsarusatoiieit Harpysku 475,8-503,3 kH Taxske He BBIIBICHO IPU3HAKOB
MOBPEKACHUS ITU(TOBOTO COSTMHEHHUS (MCTIBITAHUS OCTAHOBIICHBI 10 Pa3pyLICHHsI 00pa31oB).
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Puc. 4. XapakTepHasi cxeMa pa3pyLueHuns onbITHbIX 0bpa3uos cepun CLUC-1 npu cxxatum
Fig. 4. Characteristic destruction scheme of series 1 samples under compression

Puc. 5. 06uime Buasl ucnoitaHnin o6pasuos cepun CLUC-2 npu pacTtsxeHnn (paspyweHne obpasLioB He OCTUIHYTO —
0TKa3 NPOMCXOAMII MO NoTepe HecyLiei cnocobHOCTM cneuranbHblX TOPLEBbLIX 3aKkNafHbIX AeTanen ans dukcauyum
B 3axBaTax UCMbITATeNbHON MallWHbI)
Fig. 5. General views of the series 2 sample tensile testing [no destruction of samples was achieved - the failure occurred
due to the loss of the bearing capacity of the special embedments for the fixation in the grips of the testing machine)
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CHIC - 3.3

s

Puc. 6. XapakTepHasi cxeMa pa3pyLueHust onbiTHbIX 06pa3uos cepum CLLUC-3 npu nonepeyHom casure
Fig. 6. Characteristic destruction scheme of series 3 samples under the transverse shear

Puc. 7. XapakTepHasi cxeMa pa3pyLleHus onbiTHbIX 06pa3uos cepun CLLC-4 npu usrnbe
Fig. 7. Characteristic destruction scheme of series 4 samples under the bending
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Tabnuya 1
OCHOBHbIe pe3ynbTaThbl MUCNbITaHUN
Table 1
Main test results
MakcuManbHas Harpyska, XapaTe MospexxaeHune
LLnép obpasua Tun Harpysku 3aduKcupoBaHHas P p wtudToBOro
paspyweHus obpasua
NPy NCNbITaHUAX coefiMHeHus
553,51
cuie-11 (5430 kH) 5
aspyLleHue no Teny
527571 He ycTaHoBneHo
CLiC-1.2 Cxatne (5175 kH) dparmMeHTa cekumm
542,51 cear
cuic-3 (5322 kH)
Cclic-2.1 24371
(6e3 kocbIHOK) (238,4 kH)
PaspyweHue obpas-
LLOB He JOCTUTHYTO
CLUC-2.2 PacTsxeHue 48,57 (McnbiTaHms ocTa- He ycraHoBneHo
(475,8 kH) HOBJIEHbI [10 pa3pyLue-
=13 Hus 0bpasuos)
3T
cuic-23 (503,3 kH)
78T
CLc-3.1 (765,2 kH)
MonepeyHblit 74T
Cwc-3.2 cpeur (725,9 kH) He ycTtaHoBneHo
Cclc-3.3 0T p
' 16867 «H) gpotmenta coxunn.
12,54 TxM
cuc-at (123,0 kHxu) cear
11,96 TxM
CWC-4.2 MN3runb (117.3 kHxwm) He yctaHoBneHo
12,25 TxM
CLUC-4.3 (120,2 kHxM)
bnarogapHocTu

Asrtopsl Belpaxarot onarogapaocts AO «HHULL «CrpoutensectBo» 1 OO0 «KonepHuk» 3a mpe-
JIOCTABJICHHBIE MAaTEPUAJIbI.
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