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AKTyanbHiCTb Ta MNOCTAaHOBKA nNpobnemwu. 3aBgaHHA pPO3paxyHKy nonepegHbo HamnpysKeHUX
KOHCTPYKLUiM NPUPOAHUM YMHOM 3/1MBAOTLCA 3 3a4a4aMm ONTUMI3aLi IX HanNpPy»KeHoro CTaHy B Pi3HUX
CTafliAaX HABAHTAXKEHHSA 3 METO OTPMMaHHSA Halbinbluoro epekTy Npu HaiMEHLLMX BUTPaTax.

3anpoeKkToBaHMI MNOMEPeHbO HaMpPYXKeHUN rpaTdyacTmin nNporiH (puc.1) BiagHOCUTLCA A0 ranysi
O6yaiBHMUTBA i, 30Kpema, A0 nonepeAHbO HaAMNPYXKEHUX MeTaneBUX KOHCTPYKLIM MpOMMCIOBOro

NPU3HAYEeHHA, AKI MatOTb 3HAYHI NPONBLOTU MiXK HECYYMMMU MOKPIBO KOJTOHAMMW.

Puc.1. I'paTtyactit nporin

MeTta pocnipeHHsA. [locTaBneHa 3a4a4a NO CTBOPEHHIO NonepeaHbo HAaNPy*KeHOoro rpaTyacToro
NPOriHy 3a TaKOK KOHCTPYKTUBHOK Cxemoto, fika 6 3abesneunna onTMmanbHy TEXHO/OFKD WMOro
BMIOTOBNEHHA i YMOBW MOro eKcnayaTtau,ii.

BuKNapaHHA OCHOBHOro matepiany. Jas uboro 6yna cknageHa po3paxyHKOBa CxemMa NporiHy fAK
naockoi depmu, 34INCHEHUN CTAaTUYHUIA PO3PaxyHOK, B pe3ynbTaTi AKOro b6ynm obumcneHi onopHi
peakuii Ta BM3HAyeHi 3ycunna B CTPMKHAX. OCHOBHOKW 3aauvetd Oyn0 BM3HAYEHHA XapaKTepy
aedopmalii KOXHOro 3i CTPUKHIB depmu.

Bci cTpumKHi BepxHbOro nosAcy Gepmu CTUCHYTI, BCi CTPUMKHI HUXKHBOTO MNOACY PO3TATHYTI,
BEPTUKANIbHUIA CTOAK PO3TATHYTUIN, @ PO3KOCK PeLWiTKU depmu BUTPUMYIOTb AK PO3TAr, TaK U CTUCK.
TakoX 34iicHeHO niabip nonepeyHUx nepepisis BCiX €/1€MEHTIB.

MonepeAHbO HANPYXEHWUM rPAaTYACTUMA NPOriH 3aNPOEKTOBAHUM Y BUINALI CEFMEHTY 3i 3MiHO
3HaKiB pPoBOYMX 30H Ha NPOTUNEXHI Wnaxom obepTy Moro Ha 180° HaBKPYrM MOB3A0BMKHLOI BiCi.
BepxHi CTUCHEHUI NOAC BUKOHAHWUI 3 ABOX NPAMOJIHIMHMUX YaCTUH WBeepy 3 O4HUM 3BapHUM CTUKOM
Y UEHTpI, WO 3HA4YHO MiaBuLLye BOKOBY CTiliKicTb yCTpoto. Lle aAae 3HMMKeHHA cobiBapTOCTi He TiNbKK 33
PaxyHOK CMpOLLEHHA i NOEAHAHHA B ogHOMY 60Ul enemeHTiB NoABIMHOrO MpPU3HaAYeHHA, a came AK
HeCy40i i BO403aXMCHOI KOHCTPYKLi.

PO3TArHYTMI  HWXKHIM NOAC BMKOHAHWI 3 MPYTKOBOI CTani CyuiibHUM, a  Le He noTpebye
A00ATKOBUX BUNPODOYBaHb.

Bci CTUCHEHI eneMeHTN PO3KICHOT peLliTKM BMKOHAHI Tpyb4yacTMmMK, a po3TArHEHi — 3 NPYyTKOBOI
CTani, i AKi 3a 4ONOMOro 3BapPHOro WBA 3'€AHYIOTbCA 3i CTPUMKHAMMU PO3KICHOI PeLiTKM, WBenepu
CTUCHEHOro MOACY PO3rOpPHEHi CTiIHKAaMM 30BHi, a CNIiBBIAHOWEHHA MiX BMCOTOK | [OO0BXUHOK
npuiMmaemo sk 1:12, Wo 3HAYHO 3HMMKYE HAMPYKEHHS B CTPUMKHAX PO3KICHOI peLwiTKM B NOPIBHAHHI 3
6inbwmm Haxnnom. O6NMpPaHHA NPOriHY BUKOHAHE MO MOro KiHUAX, W0 3HAYHO 3MEHLUYE iX HAMPY»KEeHHA.

BurotoBneHHA nonepeaHbO HaNpPyKEHOro rpaT4acToro NPoriHy moxke byTu 34iNCHEeHO 3a TaKoto
TEXHO/IOME: HAa TFOPWU3OHTA/IbHO CMAHOBAHIA NAOWAALI MOHTYIOTb BEPXHiM MoAc nporiHy 3 ABOX



O[IHAaKOBMX 33 PO3MIPOM YacTuMH wWBenepy 1, 3'egHytoumM iX 3a AONOMOro ABOX NAACTUH 4 3BapHUM
WBOM 5 B UeEHTpi i A0 PO3KiCHUX rpaT 3, a 3 NPOTUNEKHOI CTOPOHMU iX YKPINAOKTb FOPU3OHTA/IbHUM
3BapHMM WwBomM 10 fo onopHux By3nis 11. TakoxK [0 060X KiHLiB wBenepy 1 npuBaproOTb ONOPHI NANTK
6, @ A0 HUX YKOPCTKO MPUEAHYIOTb 3BAPHMUM LIBOM 3'€QHYIOYI MAACTUHU A0 AKMX 3HM3Y NPUBAPIOIOTb
CTPUXKHI pO3KicHUX rpaT 3. Ha BMCTynawtui 3a MeXi ONOPHUX NAUT 6 KiHLi PO3TAMKKM 2 HaKNadawoTb
Wwanbu 7 i Ha pi3bby LMX CTPUNKHIB Ha 0O6nABa iX KiHLi HarBMHYYOTb raku 8. 3a AONOMOro AOMKpATa
(Ha KpecneHHi He MOKa3aHW) BUKOHYHOTb HaMPYXEHHA PO3TAXKM 2 HUXKHbOro noacy 1. OgHo4vacHo
NiAKPYYYOTb rainkm 8 no pi3bbi 12 A0 NONOXKEHHS «BNPUTYI» A0 Wakb 7, nicisa 4oro CKMAaTb TUCK Y
AOMKpPaTIi, BHAC/NiA0K YOro Hanpyry Big, HUKHBbOTO NOSACY NepeaarnTb Ha PO3TAXKKY 2. PoboTy 3aBepLuyoTh
nepeBipKOIO chneuiaibHUM MPUAAOOM BEANYUHU HATATY PO3TANKKW 2, BEMYMHA AKOI He NOBWUHHA
nepesuwysatm 70 % Big po3paxyHKOBOI MiLLHOCTI CTai.

BucHoBKM. CYKYMHICTb CYTTEBUX O3HAK, LLO XapaKTepu3yTb CYTb KOHCTPYKLii, BU3HAYatoTh, WO
nporiH morke 6yTn HaraTtopasoBo BUKOPUCTAHWUI Yy BYAIBHULTBI 3 OTPMMAHHAM TEXHIYHOIO pe3ynbTaTy,
LLLO NOJIATAE Y EKOHOMIT KOLWTIB i NiABULLEHHI NPOAYKTUBHOCTI npau,i.

Peanisauia BMHaxoZy Ha BWPOOHWUUTBI 3abe3neunTb [OCATHEHHA TaKMX MOKA3HWKIB:
MaTepialoEMHICTb 06'€KTY 3HU3UTLCA HA 4%, TPYAOMICTKICTb — Ha 8%.

KoopauHatm pna 3B’a3ky: 73006, m. XepcoH, [ABH3 «XepcoOHCbKMI paepaBHUN arpapHuil
yHiBepcuteT», (0552) 41-75-92, e-mail: simonova_ok@ukr.net
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Relevance and target setting. The task of calculating pre-stressed constructions naturally merges
with the tasks of optimizing their stressed state at different load stages in order to obtain the profound
effect at the lowest cost.

The projected pre-stressed bar joist (Pic. 1) relates to the building and construction sector and, in
particular, to pre-stressed metal structures of industrial purpose that have significant spans between the
supporting columns of roofing system.

Pic.1. Bar joist

Goal of research. The task is to create a pre-stressed bar joist under the constructive scheme
that would provide the optimum technology for its production and conditions for its operation.

Statement of basic materials. To reach the goal, a calculation scheme of the bar joist as a plate
girder is compiled, a static calculation is made, as a result of which supporting reactions are calculated
and bar stresses are determined. The main task is to determine the nature of the deformation of each of
the bar of the girder.

All the bars of top chord of a truss are compressed, all the bars of the bottom chords are
stretched, the vertical riser is stretched, and the truss diagonal stand with both tension and
compression. Also cross-sections of all elements are selected.

The pre-stressed bar joist is designed in the form of a segment with the change of the signs of
the working zones on the opposite, by turning it to 180° around the longitudinal axis. The top
compressed chord is made up of two rectilinear parts of a channel with one weld in the center, which
significantly increases the lateral stability of the structure. This reduces the prime cost, not only due to
the simplification and combination of dual-use elements in one block, namely, as a loadbearing and
water-protective construction.

The stretched bottom chord is made of solid bar steel, which does not require additional testing.

All of the compressed elements of the diagonal web are made of tubular, and stretched of bar
steel, and they are connected with the bars of diagonal web by the welds, channels of the compressed
chord are situated with walls externally, and the ratio between height and length is taken as 1:12, which
is significantly reduces strain in the bars of a diagonal web compared to a larger slope. The girt strip is
executed at its ends, which significantly reduces their strain.

The fabrication of a pre-stressed bar joist can be carried out using the following technology: on a
horizontally planned platform, the top chords of a bar is set up of two equal parts of the channel 1,



connecting them with two plates 4 with a weld 5 in the center and to the diagonal web 3, and on the
opposite side they are reinforced with a horizontal welding seam 10 to the supporting nodes 11. Also, at
both ends of the channel 1, the support plates 6 are welded, and the connecting planks, to which bars of
the diagonal web 3 are welded below, are joined to them by welding seam rigidly. On the ends of the
braces 2, protruding beyond the supporting plates 6, the rivet-back plate 7 overlap, and screw nuts 8
screw on the threads of these bars on both ends. With the jack (not shown in the drawing), the tensile
of the brace 2 of the bottom chord 1 is performed. At the same time, the screw nuts 8 on the thread 12
are tightened to the position "close" to the rivet-back plate 7, after which the pressure in the jack is
dumped, as a result of which the tension from the bottom chord is transmitted to brace 2. The work is
completed by checking with a special device the size of brace 2 tension, the value of which should not
exceed 70% of the calculated steel strength.
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Conclusions. The combination of essential features characterizing the essence of the design
determines that the bar joist can be repeatedly used in construction with the receipt of a technical
result, which is to save money and increase productivity.

Implementation of the invention at production site will ensure the achievement of the following
indicators: the material content of the object will decrease by 4%, labor intensity - by 8%.

Contact information: 73006, Kherson, Ukraine, State higher educational institution “Kherson
State Agrarian University “, (0552) 41-75-92, e-mail: simonova_ok@ukr.net



