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1. OCHOBHMMU HaIpsIMKaMU PO3BUTKY i BIOCKOHaJIEHHSI CTaJleBUX KPOKBSIHUX depM € MiHimizauig macu Ta
3MEHUIEHHS [IPaleMiCTKOCTi. BusBieHO, 1110 po3p0o0Ka HOBUX €(PEKTUBHUX KOHCTPYKTUBHUX (POPM KPOKBSIHUX pepm
II03BOJIsIE PO3KPUTH LOOATKOBI pE3€PBY HECYYO] 3HaTHOCTI i BHUBUTU METAJIOEMHICTb KOHCTPYKLii. [IpoBeneHnin
aHasli3 MOXJIMBUX LUISXIB MifiBUIIEHHS e PeKTUBHOCTI KOMOIHOBaHUX CTajIeBUX KPOKBSIHUX (pepM. BcTaHOBIIEHO, 110
IpyruMm epeKTUBHMM METOJOM € pallioHaJbHUI pO3IOis BHYTPIlIHIX 3ycusb. HaBeZieHO OCHOBHY 331auy
perysoBaHHs HanpyxeHo-nedpopmosaHoro crany (HJIC) B koM6iHOBaHiN (pepMi — ofiepKaHHS piBHOMILIHOI
KOHCTPYKLii, TOOTO Halbinbl palioHaIbHOI CUCTEMU. BCTaHOBIIEHO, IO 1711 PO3POOKMA HOBUX PalliOHAJIBHUAX
KOHCTPYKTUBHUX HOPM CTanbHUX PepM NOTPIGHO BUKOPUCTATH IIPUHLIMII 3aMiHM TpanuuiiHux pepm Ha
KomMbiHoBaHi. [TokazaHo YMOBH [1J151 KOHCTPYIOBaHHS HOBOI palliOHalIbHOI KOHCTPYKTUBHOI (popMU KOMOIHOBaHOI
crasieBoi pepmu (MiHIMaIIbHOI MacH) 3a FeOMETPUYHUMU ITapaMeTpamu (o6puc pepmn) i PpisnyHMMH (PO3IOAIIN
Marepiany Mixx eemeHTamu Gpepmu). 3alpONIOHOBAHO KPUTEPIiil pallioHaIbHOCTI KOMOGIHOBAHOI KOHCTPYKILi -

OJIHOYaCHeE JOCSITHEHHS HallPYKEeHHSIMU PO3PaxyHKOBOTO OIIOPY MaTepiany 6ajKku 3KOPCTKOCTi B PO3PaXyHKOBUX



nepeTuHax 6aJIKi >KOPCTKOCTI [1711 OCHOBHOTO HaBaHTaKEHHS. HaBeZleHO y3araibHIOOUi IpUHIMIN (MiHiMi3alis
BUTpAT MaTepiasy i NpUHIUI MiHIMaJbHUX TEXHOJIOTTYHUX BUTPAT) POPMOYTBOPEHHS HOBUX KOHCTPYKTUBHUX
KOMbiHOBaHUX cucTeM — hepM i 0CO6IMBOCTI iX BUKOpUCTaHHSL. JJoCiIKeHo i ofep>kaHo pallioHaIbHi IapaMeTpu
KOMOIHOBaHMX CTaleBUX pepm NnpoaboToM 30 M: BU6GPaHO pallioHaIbHY TOMOJIOTiIO - MINPEHTrebHA pepma 3
napasieJibBHMMU nosicamu - tun gepm Iparra 3 pemitkoro (N - truss) i o6rnupaHHsIM Ha BEPXHill N105C;
CIIiBBiJHOLIIEHHS Macu 6aJjIkKi >KOPCTKOCTi KOMGiHOBaHOiI ¢pepmu [10 3arasibHOI Macu pepmu piBHe 50%; KyT HaXui1y
(epMOoBUX CTilIOK 78°-82°; (pepMa 3 KisIbKICTIO NTaHes el BEPXHBOTO 0SCY iCThb, 2 BEPXHiil M0SIC IKOi Ma€ TiJIbKU
I'SITh IPOMDKHUX OIIOP; PO3PAXyHKOBA CX€Ma - HepO3Pi3HUI BEPXHiil i HUKHIi NOSICH i3 IAapHIpHUM MiJ e JHAHHIM
PELITKY; BUKOPUCTAHHS BUCOKOMILIHOI CTasli AJ1s1 po3KociB. [T0kazaHo, [0 pO3paxyHOK KOXKHOTO BUIY TAaKUX
KOHCTPYKLi# BiIOMUMU METOAMU Jja€ HEPIBHOMIPHUI HAIIPY)KEHUH CTaH IO NOBXMHI OCHOBHOTO €JIEMEHTA —
0aJIKy )KOPCTKOCTI, IKUY T0JISITa€ Y iCTOTHIN Pi3HULL MiXK OITIOPHUMH i IPOJILOTHUMU MOMEHTAMU, a Lie pOOUTS ix He
3aBXX[I1 paliOHAIbHUMU i eKOHOMIYHUMU. C(POPMYIBOBAHO 3a71a4y PO3PaxyHKOBOro perymoBaHHsa HIIC B cTaneBux
KOMOiHOBaHUX depmax, CyTh SIKOI [10JIsIra€e B TOMY, 11100 MaKCMMAaJIbHO 3a0€3I1eYUTH OJlep>KaHHS PiBHOHAIIPY>KEHOTO
CTaHy B PO3PaxXyHKOBHUX Ilepepisax 6ajKy >KOPCTKOCTi. HaBeneHo, o 1151 nigBUILeHHS €(PeKTUBHOCTI poO60TH
cTajsieBUxX KOMOiHOBaHMX depM, MiHiMi3alil ix Macy Ta 3MEHIIEHHS [IPaLeMiCTKOCTi, OKpiM PO3PaXyHKOBUX METOIIB
perymoBanHs HJIC, HeoOxigHe pallioHalbHE IPOEKTYBaHHA. BCTaHOBI/IEHO, 10 NPY OJJHAKOBUX HABAHTAXKEHHSIX i
OJIHOMY I1posbOTi, piBHOMY 30 M, Maca pepmu 3a ICTY b B.2.6-74:2008- 2455,5 Kr, Maca eTajloHHOI KOMOiHOBaHOi
depmu - 2022,1 kr, a Maca KOMOIHOBaHOI (pepMU 3 PO3PAXyHKOBUM PETYJIIOBAHHSIM (PETYJIIOBAHHIM
eKcLeHTpucureramu ) - 1772,9 kr. HaBezieHo, mo maca KoM6iHOBaHOi (pepMU 3 PO3PAaXyHKOBUM PETYIIOBAHHSIM
MmeHma 27,8 % Bin macu gpepmu 3a JCTY i Ha 12,3 % Big kombiHOBaHOi pepmu 6e3 perymoBanHsa HIC. HaBeneno, mo
po3spaxyHkose perysoBaHHs HJIC 3MiHOI0 ONIOPHUX i BY3/I0BUX €KCLIEHTPUCUTETIB J03BOJISIE OibILIOI0 MipOIO
BUKOPUCTOBYBATHU PE3EPBU KOHCTPYKILi, HE 3MiHIOI0YM ii HAZINHICTD, BiINIOBIOHO 40 NPAKTUYHO AOLIJILHUX
BeJIMYMH. [IpoBefieHo OLiHKy eeKTuBHOCTI perymoBaHHsa HIIC po3paxyHKOBUMM METOZOM, L0 1aJI0 3MOTY
BHMKOPHUCTATHU Ilepepi3u MEHINO]I MJIoMi i 3HU3UTH BUTpATy cTajli Bif 12 % 1o 17% nna pepm nposboTom 18 M, Ta Bif,
20,5% 1o 25% nis 24 M, BinnosinHo, Bif 12,5 % 10 18% ni1st nposiboty 30 M. [IpoBeieHO AocCiiKeHHS! po60OTH
3pa3KiB KOMOIHOBaHUX cTaneBux ¢pepm, aHanisz HJC 6anku )KOPCTKOCTI, 5K OCHOBHOTO €JIeMEHTY KOHCTPYKIi.
BrukoHnaHO nepeBipKy HeCcy4oi 3maTHOCTI 3a [ Ta Il rpyrnoro rpaHUYHUX CTaHiB B IPY>KHIN cTafii. BctaHOBIEHO, IO
3HAUEHHS HAIIPY)KEHb y I1Iepepisax He NEePEBUIIYIOTh 3HAaU€Hb PO3PAaXyHKOBOTO ONOPY, IPOTMHYU HE BUXOISTD 32
MEXi BCTAHOBJIEHMX OOME>XeHb. [IpOBeeHO OLiHKY TeXHIKO-€KOHOMIYHOI Ta €KOJIOTiYHO]
eeKTUBHOCTipaLioHaIbHIX KOMOIHOBaHUX cTajsieBux gpepm 3 perymosanHsam HIIC. HaBeneno yotupu BapianTu
depM i3 pi3HUMU PO3PaXyYHKOBUMU CXEMaMU Ta MilJHICHUMU XapaKTepucTuKkamu. ITokasaHo, 1110 B paljioHalbHIiN
KOHCTpPYKLii ¢pepm HalbinbLI JOLiNBHO BUKOPUCTOBYBATHU cTaji kuacy S420 11 3abe3redyeHHs HaliMeHIIoi Macy, a
BMKOPHUCTaHHS CTaJli HigBumieHoi MitHocTi kiacy C345 Ta 3Bn4aiiHoi ctasi kiacy ta C255 11715 IesK1X eJIeMeHTiB

pelliTKY 3a6e3nedye HaliMeHIy BapTiCTh KOHCTPYKILI.

2. The main directions of development and improvement of steel trusses are minimization of mass and reduction
of labor intensity. It was found that the development of new effective structural forms of roof trusses allows to
reveal additional reserves of bearing capacity and to reduce the metal content of structures. An analysis of possible
ways to improve the efficiency of combined steel roof trusses was carried out. It was established that the second
effective method is the rational distribution of internal efforts. The main task of regulating the stress-strain state
(SSS) in the combined truss is presented - obtaining a uniform structure, that is, the most rational system. It is
established that for the development of new rational structural forms of steel trusses, it is necessary to use the
principle of replacing traditional trusses with combined ones. The conditions for the construction of a new rational
structural form of a combined steel truss (minimum mass) according to geometrical parameters (outline of the
truss) and physical parameters (distribution of material between truss elements) are shown. The criterion of the
rationality of the combined design is proposed - the simultaneous achievement by stresses of the caclulated
strength of the material of the stiffening beam in the design sections of the stiffening beam for the main load. The
general principles (minimization of material consumption and the principle of minimal technological costs)

formation of new constructive combined systems - trusses and features of their use. The rational parameters of



combined steel trusses with a span of 30 m were studied and obtained: a rational topology was chosen - a truss
with parallel belts - a type of Pratt trusses with a lattice (N - truss) and resting on the upper belt; the ratio of the
mass of the stiffness beam of the combined truss to 50% of the total weight of the truss; the angle of inclination of
the truss racks is 78°-82°; a truss with the number of panels of the upper chord is six, and the upper chord of
which has only five intermediate supports; calculation scheme - continuous upper and lower chords with a hinged
connection of the grid; use of high-strength steel for braces. It is shown that the calculation of each type of such
structures by known methods gives an uneven stress state along the length of the main element - the stiffness
beam, which consists in a significant difference between support and span moments, and this makes them not
always rational and economical. The problem of estimated regulation of SSS in steel combined trusses is
formulated, the essence which consists in maximally ensuring the receiving uniform stress state in the design
sections of the stiffening beam. It is stated that in order to improve the efficiency of steel combined trusses,
minimize their mass and reduce labor intensity, in addition to calculation methods of SSS regulation, rational
design is necessary. It was established that with the same loads and one span equal to 30 m, the mass of the truss
according to DSTU B V.2.6-74:2008 is 2455.5 kg, the mass of the reference combined truss is 2022.1 kg, and the
mass of the combined truss with calculated regulation ( eccentricity adjustment) - 1772.9 kg. It is stated that the
mass of a combined truss with estimated regulation is 27.8% less than the mass of a truss according to DSTU and
12.3% less than a combined truss without SSS regulation. It is stated that the estimated regulation of SSS by
changing the reference and of nodal eccentricities allows to make greater use of design reserves, without changing
its reliability, in accordance with practically expedient values. The assessment of the effectiveness of SSS
regulation by calculation was carried out method, which made it possible to use sections of a smaller area and
reduce steel consumption from 12% to 17% for trusses with a span of 18 m, and from 20.5% to 25% for 24 m,
respectively, from 12.5% to 18% for a span 30 m. A study of the operation of samples of combined steel trusses, an
analysis of the SSS of the stiffening beam as the main element of the structure was carried out. The load-bearing
capacity was checked according to groups I and II limit states in the elastic stage. It was established that the stress
values in the sections do not exceed the calculated resistance values, the deflections do not go beyond the
established limits. An evaluation of the technical, economic and environmental efficiency of rational combined
steel trusses with SSS regulation was carried out. Four variants of trusses with different calculation schemes and
strength characteristics are given. It is shown that in the rational construction of trusses the most it is advisable to
use S420 grade steels to ensure the lowest mass, and the use of C345 high-strength steel and ordinary and C255
grade steels for some lattice elements ensures the lowest structural cost.
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Micuesnaxomxeunﬂ: ByJ. CtrenaHa Bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo o@dililfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH

Baacue IlpizBuuie Im's I1o-6aTbKOBI:

1. binuk Cepriit IBanoBU4

2. Serhiy Bilyk

KBasigikanis: 1.1, npodpecop, 05.23.01

InenTudikarop ORCID ID: 0000-0001-8783-5892



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOH: KuiBChKuil HaLliOHAIbHNMI YHIBEPCUTET GY/[iBHUIITBA i

apxiTekTypu

Kopg, 3a €IIPIIOY: 02070909

Micue3HaxoaKeHHS: npocnekT [TosiTpodnorcekuit, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3inkeBuy OkcaHa ['puropiBHa

2. Oksana Zinkevych

KBasigikanis: . t. u., gom,., 05.23.01

ImenTudikarop ORCID ID: 0000-0002-3425-8216

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJ1. JlazapsiHa, 6yn. 2, IHinpo, JJainposcbkuii p-H., 49010, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Jemunna borgaun I'puroposuy

2. Bohdan H. Demchyna
KBasigikamis: 1. 1. u., npodecop, 05.23.01
ImenTudikarop ORCID ID: 0000-0002-3498-1519

JoparkoBa iHpopmamist: https://www.scopus.com /authid /detail.uri?authorld=57203682349;
https://scholar.google.com.ua/citations?hl=ua&user=D2TeDvYAAAAJ

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo,rm(eunﬂ: ByJ1. CrenaHa bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. [lapuera borgan 3iHOBIOBUY

2. Bogdan Z. Parneta

KBasigikamis: . r. u., gou., 05.23.01

ImenTudikarop ORCID ID: 0000-0002-2696-2449

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA NOTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,vieHHﬂ: ByJ. Crenana Bangepw, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI

BaacHe IlpizBuiie Im's ITo-6aTbKOBI Xmise Poman €BreHoBud
TOJIOBH paju

BaacHe IlpizBume Im'a ITo-6aTbKOBI Xmisb Poman €BreHoBrY
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a MiATOTOBKY Mapymak Yngua JIMUTpiBHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHarosiiBHA

OisSIIBHOCTI




