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PU3UKU TA AEPEKTH

CTUKYBAHHA APMATYPHUX CTPHJKHIB IS

OIIPECOBYBAHHAM MY®T

AHOTAIIA

Y 6yAIBHHIITBI 3 MOHOAITHOTO 3aAi306€TOHY aKTy-
aAbHA IPoOAEMa CTUKYBAHHS ApMATyPHU JOBTOMIPHHUX
KOHCTPYKIiii d4epe3 oO6MeXeHICTb JOBKUHU
CTpUKHIB, 6€3BIAXOAHOCTI apMaTypu Ta npobiem 3i
3BApIOBAHICTIO CTaA€i. PO3ragHyTO pU3UKH Ta gepek-
TH BHUKOHAHHS MEXaHIYHUX 3'€JHAHb aAPMATyPHUX
CTPHUIKHIB 32 JOCBIZOM IX BUIIPOOYBAaHHA HAaBAHTAKEH-
HAM Ha PO3TAT JAS OIIIHKH MOKAHBOCTI BUKOPHUCTAH-
HA TaKHX 3 €JHaHb Yy MOHOAITHHUX 3aAi300€TOHHHX
KOHCTPYKLIAX. PU3NKHN 3’€4HAHHA CTPHIKHIB OIIpe-
COBYBAaHHAM MYy(T BHU3HAYAIOTHLCA IOPYIIEHHAMU
TEXHIYHUX YMOB Ha 3’€AHYBaAbHI My(TH, MiTOTOBKU
TOPILIB CTPUIKHIB, OOAAJHAHHSA JAS HPECYBAHHS Ta

YMOBH OllpecoByBaHHA MypTH. OKpPIM reOMETPpUIHHX
0OMEKEHb BIATIOBIAHOCTEH CTPUIKHAM, IO CTHKYIOTh-
ca, Mypr 1 o6AagHAHHA, BAKAUBHMHU € BAACTHBOCTI
caMux MypT (6€3MOBHICTB, AKiCHA cTaab Mapok 10,
15, 20, TBepaicrp 3a bpinearem He 6inbme 150),
HiATOTOBKA TOPLIB CTPUIKHIB, IapaMETPH OIIPECYBAH-
HA, 11/ 9ac AKUX 3MIHIOETHCA CTPYKTypa CTaAl MyPTH.
[Ipn ompecyBanHi cepeJHHH My(PTH IPHU POITATY
3’€JHAHHS CTPUIKHIB PO3PUB BiAOYBAETHCA IO HIi.
IIpn HezOCTAaTHIM IIAACTHYHOCTI MaTepiany MyQpTH
BigbyBa€eTbcA 1l mo340BAHIN po3pus. Ilpomnonyerscsa
AAS 3MEHIIEHHS PHU3HMKIB Ta MOKAUBHUX JePEKTiB
OIIpPECOBYBAHHA MY(PT IMIIAQHTYBAaTH B YKpaiHi
crangaptu ISO 5835, 3abesnedyBaru BigIOBIAHY
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KBAaAIQIKAIII0O IEPCOHANY, HAZaBATH OCOOAUBY yBary
Map1i i TBepAocTi cTanl MypT, 3abe3riedyBaTi HaJiiHy
CHCTEMY AKOCTI pobiT.

KAIOYOBI CAOBA: pusuku Ta gePeKTH, CTHUKY-
BAaHHsA apMaTypPHUX CTPU’KHIB, MEXaHIYHI 3'€JHaAHHA
apMaTypHUX CTPH:KHIB, OIPECOBYBAHHA My(T,
MOHOAITHI 3aAi300€TOHHI KOHCTPYKILIi, BUNpobysaH-
Hsl HABAHTAKEHHSM, XapaKTep pyHHYBaHHS
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ABSTRACT

The long-length structures reinforcement splicing
is a real problem for cast-in-place reinforced concrete
construction because of the bars limited length,
reinforcement wastelessness requirement and
steels weldability problems. The risks and defects
of reinforcing bars mechanical connections are
considered based on the experience of their tensile
loading tests in order to assess the possibility of such
connections use in cast-in-place reinforced concrete
structures. The risks of connecting the bars by
sleeves crimping are determined by violations of the
splicing sleeves technical specifications, bars ends
and pressing equipment preparation and sleeves
crimping conditions. In addition to the geometric
constraints of sleeves and equipment compliance
with connected bars, the properties of the sleeves
themselves (they must be seamless, made of 10, 15,
20 grades high quality steel and with Brinell hardness
not exceeding 150), the bars ends preparation and
parameters of the crimping, during which the sleeve
steel structure changes, are important. When the
sleeve middle part is subject to pressing with the
bars connections being tensioned, the break occurs
along it. In the case of insufficient plasticity of the
sleeve material, its longitudinal break occurs. For
the reduction of the risks and possible defects due to
sleeves crimping it is proposed to implement the ISO
5835 standards in Ukraine, to ensure the personnel
appropriate qualification, to pay special attention to
the sleeves steel brand and hardness and to ensure a
reliable work quality system.
KEY WORDS: risks and defects, reinforcement bars
splicing, mechanical connections of reinforcement
bars, sleeves crimping, cast-in-place reinforced
concrete structures, loading tests, damage nature

BCTYII

Y 6yAIBHHIITBI 3 MOHOAITHOTO 3aAi300€TOHY ITOCTa-
I0Tb IIHTaHHA CTHKYBAaHHA apMaTypH /JOBTOMIpPHHX
BEPTHKAABHUX (KOAOHH, AlapparMu) i TOPU3OHTAND-
HUX (6aAKH, IEPEKPUTTSA) KOHCTPYKIIN Yepes Te, 110
JAOBKHMHA ApMaTYPHHUX CTPHKHIB HE MOKE IIEPEBUIIY-
patu 12 m.

3BHYHI pilIeHHA 3’€JHAHb BHAIYCK Ta 3BAPHUX
B Topenb B yMoBax OyJIBHHIITBA MalOTb OOMeEKeHI
MOKAHBOCTI, TOMY B MOHOAITHHX 3aAi306€TOHHHX
KOHCTPYKLIAX 3aCTOCYBAaHHA 3HAXOJAATb PI3HI BHUAHU
MEXaHIYHUX 3’€JHaHb APMATYPHHUX CTPUIKHIB, 3 AKHX
HaOIABII HPOCTUMH Ta €PEKTHBHHUMH BBaKAETHCA
3’€HAHHSA ONPECOBYBAHHAM MyPT (puc. 1).

IIOCTAHOBKA 3ABAAHHA

3a 3aMOBAEHHAMHU pPAAY HTPOEKTHHX 1 BHPOO-
Huanx OygiBeabHux opranizamiii: TTAT «I10C»,
IMTAT IBAHO-®PAHKIBCHKIIEMEHT», TOB «[TIAOH
BECT», TOB «Cupyr-Ykpaina» y BiA4IAL JOCAIZAKEHD
KOHCTpyKLii 6yaiBear 1 cnopya AIl HAIBK 3a
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Puc. 1. Burasg po6odoi apmarypu Koronu kaacy A500C
3 MEXaHIYHUMU 3’ € JHAHHAMH 3a JOIIOMOTOI0 OIIPECOBAHUX

MOBHUX TPYO6 abo BUTOTOBAAIOTL 3
KpPyrAux 6oABaHOK. MarepiaroMm gAs
MY(T CAYIye sAKiCHa cTaab Mapok 10,
15, 20, mo moBMHHA MaTH TBEPAICThb
3a bpimearem me OGiapme 150.
BuyrpimmnHiit giaMmeTp My(pTH IOBHHEH
3a0e3MeYuTH MOKAUBICTH 11 BIABHOTO
OAATAHHA Ha CTPUKEHb 6e3 3aifBo-
rO IPOMIKKY IICASL OIPECOBYBAHHA.
Tosmuua MypTi oBuHHa 3abe3redn-
TH 1l MIOHICTH 1 4epOpMATHBHICTH HE
MEHIY, HI)K apMaTypHHX CTPHKHIB.
/JoBxuHA MYyPTH pa3oM 3 BigIIOBIJHOIO
AlAMETPY CTPHAKHIB KIABKICTIO ompe-
cosyBaHb 3abesmeuye HajiliHICTH
3’€JHaHHA.

IlizroToBKa HEPHEHAUKYAAPHOCTI

TOPLIB IOBHHHA 3a6€3I1€YUTH B3aEMHE
HAOAMKEHHS 060X CTPUAKHIB y MyTi.
_ O6AagHaHHA JAS IIpECyBaHHA 3a
' HaBaHTAKEHHAM IIiJ 9ac OIIPECOBYBAH-
HA IIOBUHHO BIJIIOBIZAaTH JAlaMeTpaM
MYQT 1 CTPUAKHIB.

R ; ) ,
MYPT Ha 06’€KT1 OYAIBHHITBA MOHOAITHOI 3aA1300€TOHHO] YMOBH  ONIpPECOBYBAHHA  My(pTH

€Ta)KEePKHU TEIAOOOMIHHUKIB B ¢. IMHHIA,
Tucmenunpkoro paitony Ipano-®pankiscbkoi ob6AacTi
(ITAT «IBAHO-®PAHKIBCBKIIEMEHT») [6]

pe3yAbTaTaMH BAACHUX BHIIPOOYBAHb HABAHTAKEH-
HAM 3pa3KiB 3’€AHAHb PI3HOTO AlaMeTPy Ta BlJOMHX
AAHMX BHUKOHAHA OLIHKA MOKAMBOCTI BHKOPHUCTAH-
HA B MOHOAITHHX 3aAi300€TOHHUX KOHCTPYKIIAX
3’€/JHAHHA APMATYPHHUX CTPUIKHIB OIIPECOBYBAHHAM

MYQT.

OCHOBHHU MATEPIAA

MikHapogHHI Ta BITYU3HAHHII AOCBIA JAO3BOASA-
I0Tb PEKOMEH/YBAaTH IIHPOKE 3aCTOCYBaHHSA TaKHX
3’€4JHaHb Y MOHOAITHOMY OYAIBHHUITBI IpH
YMOBI BpaxXyBaHHS MOKAHBUX PH3HKIB Ta
Ae]EeKTiB 1€l TEXHOAOTII.

3  A0CTaTHBOIO IOBHOTOID BUMOTH
A0 apMaTypHUX MYPT JAAA MEXaHIYHOTO
3'¢JHAHHA CTPHKHIB BHKAAQJE€HO y /JOKY-
menTax [SO/DIS 15835:2009 [1, 2],
CTO HOCTPOMU 2.6.175-2015 [3],
IIpaBurax pobGoTH 3 MAIIHMHOIO JASA
MEXaHIYHOTO CTUKYBAaHHA apMmarypu [4],
Texniuaux ymosax [5].

Pusuku 3’€JHAHHA CTPHMIKHIB OIPECOBY-
BaHHAM My(T BH3HAYAIOTHCA IOPYIICHHS-
MU TEXHIYHHX YMOB Ha 3'€HYBaAbHI MyPTH,
HiATOTOBKHU TOPLIB CTPHAKHIB, 0OAaJHAHHA
AAS IIPECyBaHHA Ta YMOBU OIIPECOBYBaH-
HA My(pTH.

TexniyauMu ymMoBaMH Ha My$pTH
PErAaMEeHTYIOThCA MaTepian MyQpT Ta ix
reOMETPUYHI PO3MIPH y BIAIOBIZHOCTI A0
AdlaMeTpiB cTpHKHIB. MydrH HapisaloTh 3
XoA0AHO abo rapsue gepopmoBaHUX 6e3-

nepes6a4arTh PO3MIYYBAHHS MICITh HA
CTPIIKHAX, 4O SIKUX OASATAEThCS MyPTa
(SIKIIO 1€ He 3aKAAZEHO B KOHCTPYKIIiO
My{TH) Ta JO SKHX BOHA IOBUHHA IOAOBXKUTHU-
Cs1 MICASL ONPECOBYBAHHS; BUKOHAHHS IIOCAIZOBHOTO
OIIPECOBYBAHHS Blj LIEHTPY A0 KPAIO 3 HPOMIKKAMHU
abo 6e3 HUX; cepegHs AIASHKA My(pTH MOBUHHA OyTH
poamiueHa ¢pap6oio i HE NMOBHHHA OINPECOBYBATHCH;
AKICTh POOIT NEPEBIPAETHCA BEAUYHMHOI0 HOPMOBAHO-
ro BH/JOBKEHHA MY(PTH Ta BIACYTHICTIO Ha Hill BHAH-
MUX ge(eKTiB - TpimuH, po3pusiB. Burasg mydr
MICASL OIIPECYBAHHSA MOKA3aHO HA PHUC. 2.

@DaKkTHIHO MAIOTh MicClle TaKi Ze(pEKTH AK 3MEHIIEH-

Puc. 2. Burasg MyQpr micAs onpecyBaHHs
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HA JOBKHHHU MY(PT, HEPIBHOMIPHICTH OIIPECO-
BYBAaHHA, BIACYTHICTH KOHTPOAIO TBEPAOCTI
(IIAACTUYHOCTI) CTaAl My(QTH, OIpPECyBaHHHA
cepeJHbOI AINTHKH MyPTH.

JAKimo omnpecoByeTbcA cepejHA UYaCTHHA
MypTH, TO mig 4Yac BHIPOOyBaHb 3’€AHAHHA
apMaTypHUX CTPU’KHIB Ha pPO3TAT PO3PHB
3pa3ka BiZOYBAETbCA HE IO CTPHKHAM, a IIO
cepeJuHi MypTH.

AKImo anada My$TH BHKOPHCTAHO HEJOCTAT-
HbO IAACTHYHUM MaTepian, TO IiJ 9ac ompe-
COBYBAaHHA BHHUKAIOTH II030BAKHI HEBUAHUMI
BHYTPIIIHI TPIIIMHU, 110 AKUM IIi/J 9aC BUIIPO-
6yBaHb 3’€JHAHHA apMaTYpPHHUX CTPUIKHIB Ha
postar Big6yBaeThcA MOBHUN 200 4acTKOBUI
po3pus MypTH.

Burasg mnoBepxHi NOBHOTO T03J0BiK-
HBOTO PO3PHUBY MOAOBUHOK MydpTH (puc. 3),
mo 6yAo posipBaHO 1ij 4ac BHUIIPOOYBaHb
3’€/HAHHA apMaTypHUX CTPUIKHIB HA PO3TAT,
CBIAYHUTH PO HAABHICTL MEXaHIYHOI 06po6-
KH BHYTpPINIHBOI IOBEpXHI MypTH, IO 6yAO
BUTOTOBAEHO 3 IIPyTKa; HA IIOBEPXHAX PO3PH-
BY CTIHOK YE€PrYIOTbCA AIAAHKH KPHUCTaAi3anii
CTaAl PI3HUX PO3MIpIB.

3a HeAOCTATHLOI NAACTHYHOCTI Ha
l'IOBerHl PO3pHUBY Myq)TH CIIOCTEPITAETHCA
3MiHa CTPYKTYPH CTaAl Big prnﬂosepHHCTm
1o4arkoBoi (puc. 4, a, 6) 40 MIAKO3epHHUCTOI
omnpecosanoi (puc. 4, a, B), 0ocOOAUBO IHpHU
oZHaKOBOMY 306iAbIIeHHIO (pHC. 4, 6, B).

XapakTep 4YaCcTKOBOIO  MO340BKHBO-
ro po3puBy MypTH IiJ dYac BHUIPOOYBAHBb
3’€/HAHHA apMaTypHHUX CTPHKHIB Ha PO3TAT
[0 TPIIIMHAM, IO BHHHUKAHU IIig Yac oIpe-
COBYBAaHHA HEJOCTaTHbO IAACTHYHOI CTaAl,
IpeJCTaBA€HO Ha puUc. 5.

Puc. 4. 3mina CTPYKTypH CTanl Ha HOBEPXHI IO3JO0BKHBO-
ro po3pHBY MYPT BiJ KPYIIHO3EPHHCTOI IIOYATKOBOI (a, 6) ao
MIAKO3EPHHCTOI OIIPECcOBAHOI (4, B). BUIAsLZ CTPYKTYypH CTaAi 3
oaHakoBUM 30iAbIIeHHAM (6, B)

Puc. 3. Buras] noBepxHi IO340BKHBOTO PO3PHBY
Ha IIOAOBHHKAX MypTH, 110 OYAO pO3ipBaHO Mg 4Yac

BUIIPOOYBaHb 3'€JHAHHA APMATYPHHUX CTPHKHIB Ha

PO3TAT: HAABHICTb MEXaHIYHOI OOPOOKH BHYTPIHLOI  Puc. 5. [TosgoxkHiii pospus MydpTu mo TpimuHaM,
IIOBEPXHI CBIAYUTD, IO MyPTy BUTOTOBACHO 3 IPYTKA;  I1J0 BUHHKAM I 9aC ONPECOBYBAHHS, HICAA BHIIPO-
HA TIOBEPXHAX PO3PUBY CTIHOK YEPIyIOTHCA JAAHKH  GyBaHb 3'€4HAHHA APMATYPHHUX CTPUKHIB HA POITAT

PISHHX pO3MIpiB KpHCTaAi3alii cTaAl
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BHCHOBKH

3 MeToIo

SMECHIICHHA pI/ISI/IKiB Ta MOKAHU-

BUX JePEKTIB MeXaHIYHHX 3’€ZHaHb apMaTypHHX
CTPHUIKHIB OIIPECOBYBAHHAM MY(PT IPOIOHYETHCA:

1)

2)

3)

4)

BHKODUCTATH  MIKHApPOAHUH  JOCBig -
IMIAaHTYBATH B YKpaini crangaptu I1SO 5835
(Cranl gnaa apmysaHHs 6eToHy. ApMarypHi
MypTH  AAA  MEXaHIYHOro  3'€JHAHHA
crpuxHiB. Bumorn. Meroaun BunpoOyBaHHA.
Cepruikaris);

IPOBAJHUTH TEOPETHYHE 1 IPAKTHYHE HABYAH-
HA [IPaBHUAAM BHUKOHAHHA poOOIT 1 IEepeBIpKy
KBaAlpikamii mepcoHaay;

3BepTaTu OCOOAHMBY yBary Ha KOHTPOAbD
MapKH CTaAl MyQpTu Ta il TBEPAOCTI 32 METO-
AoM bpinnens;

3abe3neynTn HagIHHHHA KOHTPOAb AKOCTI
Ha yCiX eTanax BHKOHAHHA pobiT 31 CTHKY-
BAaHHA APMaTYPHHUX CTPHKHIB B MOHOAITHHX
3aAI300€TOHHMX KOHCTPYKIIAX MEXaHIYHUM
METOAOM OIIPECOBYBAHHA MY(T.
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