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AOCJIIPKEHHS CTPYKTYPHO-BAHTOBUX
CTAJVIESAJII3OBETOHHUX KOHCTPYKIINU

Bioobpaoiceno pezyriomamu excnepumeHmanbHo20 OO0CHIONCEHHS HOB020 BUOY
npoOCMoOpo6020  NOKPUMMs, HeOOXIOHICmb  pO3pOOJeHHs  SIK020 — CNPUYUHEHA
CYYACHUMU MEHOeHYIAMU 00 3POCMAaHHA nompeb 0yoieHuymea i po36UMKOM
byoigenvHux Koncmpykyiu. byoosa  Odocniodcenux KOHCMPYKyiti  3abe3neuye
EeKOHOMIYHULL egheKkm 3a pAXYHOK payioOHANbHO20 BUKOPUCMAHHS Mamepiaiis.
OCHOBHUM efleMeHmMOM MAaKux KOHCMPYKYIll € NpOCMOoposuli cmane3anizobemoHHul
MOOYIIb, SAKUU CKIAOAEMbCA (3 Naumu ma mpyouacmux cmpudichie. Mooynbhi
eleMeHmu  BUCOMOBIAIOMbCS ) 3AB00CLKUX — YMO8ax. 3 NpOCMOpPOBUX
Ccmane3anizo0emoHHux MooOyiie MONCYMb 30upamucsi pi3Hi  Hecydi cucmemu.
Kinvxicms moOynvHux enemenmis, wo HeoOXiOHA O 30UPAHHIL NPOCMOPOBUX
KOHCMPYKYIU  BU3HAYAEMbC  PO3PAXYHKOM MA  8APIAHMHUM  NPOEKN)BAHHSM.
Bcmanoesneno, wo npuumamuii cnocié apmyeanHs niaumu 3abe3neuye 00CMAmHIO
Hecyuy — 30ammuicmb  enlemenmig.  Buswauemo — ocobiusocmi - manpyoiceHo-
oehopmosanozo cmamy 00Cai0HCY8AHUX KOHCMPYKYIU.

KnrouoBi crnoBa:  cranme3amizo0eToH, IUIMTa, CTPYKTypa, BaHTa, OOJIT,
HaMpyXeHO-AePOPMOBaHHIA CTaH.
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THE RESEARCH STEEL AND CONCRETE COMPOSITE CABLE SPA CE
FRAMES

There is a problem often in building sector, whiels in the complexity of work
and material overruns due to no effective use. $higtion in the construction has
developed due non-compliance existing industry giessolutions to modern
requirements that over time morally and physicalbsolete. These factors directly
affect the overall cost and duration of the constian project, so there is a
requirement to improve and finding the new struesusystems, including space
structures that would permit largely achieve sasgingf materials and reduce
complexity of technological processes.

This was the cause of the idea of developing tieamacept of the space steel
and concrete composite systems that not only wiftline in themselves the results
of previous studies and will have positive promsrtof existing spatial structures, but
will have own unique properties are specific tonthe
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The modern conditions in the construction industmve caused the
implementation of new designs, composition of wigobvides economic benefit
through the efficient use of materials. It is abthg experimental model of the steel
and concrete composite cable space frames. Thet effenaterial savings achieved
through reinforced concrete slab, which has a srhalght and used as the top belt,
steel rope that are used as the bottom belt. Initeshgd when use the reinforced
concrete slab as compressed element of the toghagitit makes possible to reduce
the overall consumption of steel and abandon fraboi-intensive and expensive
roofing works, because the concrete slab is a Ingaand covering construction.
Review of recent researches and publications hasvetl that the composite steel
and concrete is a material that has a wide field @sing in various sectors of
construction. No exception is the roof structure ifalustrial and public buildings
and large-span structures. The main part of reskaschas been devoted to the study
of stress-strain state of small-scale samples. dihalysis of previous works has
showed that full-size elements of the steel andretecomposite cable space frames
samples has not been studied, so development dyawof specimens and
experimental research methods is an issue of tlye daing the results of previous
studies were developed drawings of elements off ateleconcrete composite cable
space frames and prepared the basic provisionshef method of experimental
research of stress-strain state of the design. lBefeveloping the drawings had been
reviewed all kinds of roofs shapes, then was adbfite structural concept, which
best showing the nature and the features of theldped constructions. As stated
earlier top belt of roof is made as a concrete dlaéit is reinforced with grids from
rebars class A-3. The rods of the steel lattice rasele from steel tubes, which have
an outer diameter of 57 mm and an internal diametes0 mm. All steel components
of steel and concrete composite cable space framed) as tubular steel rods of
lattice and steel plates of nodes are connecteaddging.

Have made the experimental program for the furtlesearches of the elements
pf the steel and concrete composite cable spaceeisaThe program includes tests of
the elements on nodal loads. Experimental elemsnigoing to be loaded with
special hydraulic press. Deformations are goindp¢orecorded using strain gauges.

Keywords: composite steel and concrete, slab,c&ttcable, bolt, the stress-
strain state.

Beryn. V' OyaiBHUITBI MpH 3BENEHI CIOPYA 4YacTo Mae Micie mpobdiema
TPYZAOMICTKOCTI pOOIT 1 HE palllOHAIBHOTO BUKOPUCTAaHHS MartepiamiB. Takuil cTaH
pedell y OyIIBHULITBI CKJIABCS 4epe3 HEBIAMOBIIHICTh ICHYIOUUX KOHCTPYKTUBHHUX
pilIeHb Cy4aCHUM BUMOTaM raiy3i y 3B'si3Ky 3 THM, 110 BOHU (i3uuHOo 3actapinu. Li
dakTopu Oe3nocepeHbO BIUIMBAIOTh HA 3arajbHy BAapTICTh Ta TPUBAIICTh MPOEKTY,
TOMY 3’ IBIJIaCS HEOOXIHICTh YTOCKOHAJICHHS 1ICHYIOUHX Ta MOILIYKY HOBUX HECYUYHUX
CHUCTEM, 30KpeMa TMOKPHUTTIB, sIKi O JO3BOJIMJIM 3HAYHOK MIPOIO JOCSATTH €KOHOMIl
MaTrepialliB Ta 3MEHIIUTH TPYAOMICTKICTh MOHTaXHO-Oy/IBEJIbHUX MpoOIeciB. ToMy
NUTAHHS TOLIYKY HOBHUX 1 €(QEeKTHMBHMX KOHCTPYKTMBHHUX pillIeHb HPOCTOPOBUX
CTaJe3a1i300€TOHHUX MOKPHUTTIB Ta 1X MOAATIBIIOTO JOCIIIKEHHS € aKTYaJIbHUM.
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Orasim  ocraHHIX Kkepen JOCHiKeHb 1 myOJikamid nokaszas, IO
CTasIe3alli300€TOH TPYHTOBHO JTOCIIHKYETHCS Ta IIMPOKO 3aCTOCOBYETHCS B Pi3HHUX
raay3sx OyIIBHUIITBA B ycboMmy CBITI [1, 2]. 3HauHa yacTMHA mpalb MPUCBIYCHA
yIOCKOHAJICHHIO ICHYIOUMX KOHCTpyKuii [3, 4] abo momyky HoBux [5, 6].
[TpuninseTscst yBara i BU3HA4YCHHIO iX Hecy4ol 3matHocti [7, 8]. He BuHATKOM €
KOHCTPYKIIii TMOKPUTTA W TMEPEKPUTTS MPOMUCIOBUX Ta TPOMAACHKUX OymiBeNb i
cnopyn [9, 10]. JletanbHO AOCTIIKYIOTBCS 3acOO0M apMyBaHHS 1 3a0e3IlCUeHHs
CYMICHOT pOOOTH €JIEMEHTIB MOKPUTTSA, OalKoBi, 4YacTOpeOpHUcTI # MPOCTOPOBI
koHCTpyKii [11, 12].Cepen HU3KH Tpallb € JOCITIDKSHHS, HalpaBJieHI HA BUBYCHHS
CTPYKTYpPHO-BAaHTOBUX CTaJIe3a]li300€TOHHUX TMOKPUTTIB, OCHOBHY YaCTUHY KOTPHUX
NPUCBIYCHO BUBYCHHIO X MasioMacmTaOHUX 3pa3KiB, MakeTiB Ta mosenei [13].

BupisienHsi He PpoO3B fA3aHMX paHille YAaCTHH 3arajbHOI MpPo0dJeMH.
Crnuparounch Ha pe3yJbTaTH aHali3y MOMEpEeNHIX MOCIIKeHb il Oepydd 10 yBaru,
10 CTaye3aai300€TOHHI CTPYKTYPHO-BAHTOBI KOHCTPYKIIi € HOBUMH, TO YacTHHA
NUTaHb 3arajibHOT MPOOJIEMU MOCHIDKEHHS IMX KOHCTPYKIIA 3aJHIIAIOTHECS HE
BUBYCHUMH Y TIOBHIM Mipi.

IMocTanoBka 3aBAaHHsA. 3aBJaHHS TOJSTaE B TOMY, 1100 BHUKOPHUCTOBYIOUH
pe3ynbTaTH  MOMEPeNHiX  JOCHiDKEeHb 3 ypaxyBaHHAM  OCOOJIMBOCTEH
KOHCTPYKTUBHOTO DIIIEHHS Ta TEXHOJOTIH BHUTOTOBIEHHS, EKCIIEPUMEHTAIHHO
JTOCTIIUTH pOOOTY CTPYKTYPHO-BAHTOBOI CTalIe3a11300€TOHHOT KOHCTPYKIIIi.

OcHoBHMii MaTepiau i pe3yabTaTn. Crane3anizo0eToHHE CTPYKTYPHO-BAaHTOBE
MOKPUTTS € HOBUM BUJOM MIPOCTOPOBUX KOHCTPYKIiH. Lli KoHCTpyKIIiT 00’ €MHYIOTH Y
co0l TmepeBaru ICHYIOYMX TMPOCTOPOBUX TOKPUTTIB, SAK METAJIEBUX TaK 1
3ami300eToHHUX. CyTHICTh JOCHIKYBAHUX KOHCTPYKIIN MOJIATAE y paliOHAIbHOMY
BUKOpHCTaHHI MaTepiamiB. Crane3ani300eTOHHE CTPYKTYpHO-BAHTOBE IMOKPUTTS €
30IpHUM 1 CKJIQJIa€ThCS 3 €JIEMEHTIB HUKHBOIO MOsCa Ta MPOCTOPOBUX MOIYJIbHUX
eneMeHTiB [14], ki y CBOWO 4Yepry CKJIAJAOThCS 13 3a71i300€TOHHHMX IUIUT, SKi
BUKOPHCTOBYIOTHCSI SIK BEpPXHIM MOSC 1 CTalleBUX TPyOYACTUX CTPHIKHIB, SIKi
BUKOPHCTOBYIOTHCSI  SIK  €JIEMEHTH MpPOCTOpOBOI  pemnnTku. HmwkHid  mosic
BUTOTOBJISIETHCA 13 THYYKHUX CTAJIEBUX €JIEMEHTIB — BaHTIB, SIKi MPAIIOIOTh TUIbKU Ha
po3Tsr [15]. 3’ enHaHHS MOAY/IIB y HITICHY KOHCTPYKIIIFO MOKPUTTS 311HCHIOETHCS I10
BEPXHBOMY Ta IO HIDKHbOMY TmosicaX. [loeaHaHHA TPOCTOPOBUX MOJYJIiB
3IHCHIOETHCS 3aBISIKH PO3POOICHUM BY3JIOBUM 3’ €IHAHHSAM Ha Oonrax [16—18].

[InuTHI eneMeHTH MOKPUTTS Yy 3aJeKHOCTI BiJf HABAHTAXKEHHS Ta YMOB poOOTH
BUTOTOBJIAITHCSL 13 OETOHY Ta MOXYTh apMyBaTHCS SIK TUIETEHUMH CITKaMU Tak 1
okpemumu ctprkHsamu [19,20]. Po3mipu T 3anexarh BiJ MPOJIbOTY OyIiBii Ta
Bil BEIMYMHHM W XapakTepy MPHUKIAJCHHS HaBaHTAXKEHHS EJIeMeHTH pemniTKu
HallepeKTUBHINIE BUTOTOBISATH 3 TpPyO4YaCTHX €JIEMEHTIB, JOBXHHA SKUX
OpPUMMAETBCA BUXOASYM 13 PO3MIPIB IJIMTH, a JlaMeTp Ta TOBIIUMHA CTIHKH
BU3HAYAIOTHCS PO3PAXYHKOM SK 1 JJIs 3BHUAHHUX CTATEBUX (EepM.

Jlns miaTBepKeHHS €(DEKTUBHOCTI KOHCTPYKTUBHUX PillleHb Oy JOCIIIKEHI
MOJIyJIbHI ~ €JIEMEHTH CTaJie3a]i300€TOHHOTO CTPYKTYpHO-BAaHTOBOTO TOKPHUTTS.
CrpwxHi Oyiu BUTOTOBJEHI 13 cTalieBUX O€31OBHUX TPYO. CTpMKHI 3HAXOAMIIHCS
nig KyToM 45° 10 CBO€ET TOpU30HTAIBHOT MPOEKIli. MeToIMKa eKCIIepUMEHTATbHUX
JOCHIDKeHb Tepen0dadyana BUIPOOOBYBaHHS 3pa3KiB Ha [IIF0 HABAaHTAKEHHS sKe

230



CTAJIE3AJII3OBETOHHI KOHCTPYKIII: nocmigxenns, MPOSKTYBaHHsI, OYIBHUIITBO, CKCILTyaTAaIlis

NPUKIAAAI0CA CTYMIHYACTO 3a JOMOMOIO0 TiAPaBIiYHOTO JAOMKpaTra W CHCTEMH
tpasepc (puc. 1).

Pucynok 1 —MoaynbHUM €eMEHT CcTane3ani300€TOHHOTO CTPYKTYPHO-BAHTOBOTO
MOKPUTTS

3amip nedopmariii  371MCHIOBABCA 3a JIOTIOMOTOK) TEH30PE3UCTOPIB  Ta
OaraTokaHaJIbHOT BHMIpPIOBAJILHOT TEH30METPUYHOI CHUCTEeMH MJI CTaTHYHHUX
BunpoOyBanb BHII-8M. TeH3ope3ucTtopu po3MilyBaaucs y HaAMOUIbII HAMPYKEHUX
1 XapaKTepHIIIUX MICISIX KOHCTPYKIIIi.

Jlist 3amipy nedopmariiii Ha O€TOHHUX TTOBEPXHSIX BUKOPHUCTOBYBAIHCS JATYUKU
3 6a3or0 20 mM. Crioci0 Ta METOUKa HAKJICIOBAHHS TEH30PE3UCTOPIB BIAMOBIIAIH
3araJlbHONPUUHATUM MpaBUiaM, TOOTO BKIIIOYAIH BCl HEOOXITHI MPOLEAYpPH, TaKi 5K
OUYUIICHHS Ta IPYHTYBaHHA TIOBEpXHI KOHCTpyKuii. [lnsg  HakieroBaHHsA
TEH30PE3UCTOPIB BUKOPHUCTOBYBaBCsl kieid b®d-2 Cxema po3MIlEHHS aTYUKIB
HaBeJleHa Ha puc. 2—3.

BinmoBigHO 10 mpUAHATOI MporpaMM  €KCHEPUMEHTANIbHHUX JOCHIKEHBb
PO3pO0IIeH] 3pa3Ku 3aBAaHTAKYBAIHMCS CTYMEHSAMU 3 15 XBUIMHHOIO BHTPUMKOIO 10
MOMEHTY TIOBHOi BTpaTH HECy4doi 3JaTHOCTI ab0 10 MOMEHTY BHUKIIOYCHHS

TEH30PE3UCTOPIB 13 POOOTH.
F.xH ——1
66 —— 1121

[ 7 i
Fral

az23

N | | - | &10
=20 0 20 40 60 80 100

Pucynok 2 —Po3minieHHs TeH301aTYMKIB HA TUTATI
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Pucynox 3 —Po3MmillieHHs TEH30/JaTYMKIB Ha METAJIEBUX €JIEMEHTax

3a pesynbTaTaMH BUIPOOOBYBAHHS OyJIM OTpUMaH1 €KCIIEpUMEHTaNIbHI JIaHl, sIKi
y IOCTaTHIN Mipl JaI0Th MOXJIMBICTh CYJIUTH MPO HECYUy 37aTHICTh 3alIPONOHOBAHUX
KOHCTPYKIIii, BCTAHOBJICHI 3aJIe’KHOCTI aedopmartiii Bix HaBaHTakeHHs [21], anami3
AKX TOKa3aB, II0 HAa TOYATKOBIM CTadll 3aBaHTaX€HHS OyNMu HasBHI MPYXKHI
aedpopmartii. [Ipyxui neopmariii apmatypu Ta OETOHY CIIOCTEPITAIUCSA 10 MOMEHTY
JOCATHEHHS HaBaHTaxeHHs, ske BianmoBigano /0% pyiiniBHoro. Ilmactuuni
nedopmariii moyaau MpOSBIATUACS MPU JOCATHEHHI HABAaHTAXKEHHS, SIKE€ CIIPUYUHIIIO
MOYaTOK PO3BUTKY TPIINIMH Ta TeKydicThb. [loBHe pyHHYBaHHS JOCIITHOIO 3pa3Ka
B110y0Cs ipu HaBaHTakeHH1 34 kH.

BucHoBkH. 3a pe3ynpTaTaMH IMPOBEICHOTO EKCIIEPUMEHTY MOKHA TOBOPUTH
Opo  JIOCTaTHIO  HAAIMHICT 1  MIINHICT OKPEMHUX  HECy4YMX  €JICMEHTIB
CTaJIe3al1i300€TOHHOTO CTPYKTYPHO-BAHTOBOTO MOKPUTTA. CTanbk Ta OETOH 3aBIsSKU
KOHCTPYKTUBHOMY pIIIEHHI y XOJl EKCIEPUMEHTY IpalloBajd CYMICHO, IO
HIATBEP/KYE €(GEKTUBHICTh MPUUHIATOrO Crocody apMyBaHHS. TakuM YHHOM,
pe3yNbTaTH €KCIIEPUMEHTY CBiTUaTh MPO MOIUIBHICTh BUKOPUCTAHHS TOCIIPKYBAHUX
€JIEMEHTIB ISl 3BEJICHHS BETUKOIIPOJIITHUX TOKPUTTIB.
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