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2. Regulation of the stress-strain state of combined steel structures

Pedepar:

1. O6’exT — KoMmbiHOBaHi cTaseBi CTEP>KHEBI HECYYi KOHCTPYKLIii IOKPUTTIB i IEPEKPUTTIB, SIKi IPALIOIOTh Ha
CTaTUYHi HAaBaHTAKEHHS; M€TA — BUPIIIEHHS BaXKJIMBOI HAYKOBO-TEXHIUHOI MPO6JIeMH i3 PO3POOIIEHHS] TEOPETUIHUX
OCHOB PO3PaxyHKY i IpOeKTyBaHHS palliOHaJbHUX (31 3BMEHIIEHMMHU BUTpPaTaMU CTaJi Ta NpaueMicTKOCTi
BUT'OTOBJIEHHS) KOMOIHOBAaHUMX CTaJIEBUX KOHCTPYKLIiM IIOKPUTTIB i IEPEKPUTTIB, @ TAKOXK BIOCKOHAJIEHHS iX
KOHCTPYKTUBHUX (POPM; METOIM — METOAX OyIiBEeJIbHOI MEXAHIKMY i Teopii HalliHOCTI CTaJIeBUX KOHCTPYKLiH;
MEeTO/M BUOOPY palliOHaJIbHUX KOHCTPYKTUBHUX (POPM; CTAaHJAPTHI METOJMKN BUIIPOOOBYBAHHSI CTAJIEBUX
KOHCTPYKIIiii; HOBM3HA — BIIEpIIE 3alIPONIOHOBAHO i OGIPYHTOBAHO y3arajibHEHY PO3PaXyHKOBY MOZEIb
KOMOIHOBaHMX CTaJIEBUX KOHCTPYKLiN Y BUTJISTi HEPO3Pi3HOI 6asku (Bifobpaxkae 6ajKy 3 >)KOPCTKOCTI) Ha
IIPOMDKHUX MPY>KHUX ONOPax (sKi BiloOpakaloTb CUCTEMY MiAKPIIIeHHs 6aJIKK), BpPaXyBaHHS B3a€MOBILINBY

CKJIaJIOBUX SIKOI 103BOJIS€ MiTBUIIUTY €(PEKTUBHICTb KOHCTPYKIIiH, Y TOMY YMCJIi 32 paXyHOK 3MEHIIEHHS iX BUCOTY;



c(pOpMyIbOBAHO HOBi TEOPETUYHI 3aCaZiyl i CTBOPEHUI 3arajbHUI PO3PaxyHKOBUN MeTo, peryoBaHHs HIC
KOMOIHOBaHMX CTaJIeBUX KOHCTPYKLi/ HA OCHOBI eHeprosapialiiHUX MPUHLNIIIB (30KpeMa, IpuHLuIy JlarpaHxka) Ta
3 ypaxyBaHHSM Je(pOPMOBAHOTr'0 CTaHy 0AJIKU JKOPCTKOCTI, 10 J03BOJISIE HE TiIbKU BU3HAYUTU pallioHAIbHY
TOIIOJIOTIIO Ta KOPCTKiCHI XapaKTEPUCTUKHU [IONIEPEYHUX NIEPEPi3iB KOHCTPYKTUBHUX €JIEMEHTIB, a I pETyJIl0BaTU
PO3II0ziN 3yCusb y 6ailli SKOPCTKOCTI TAKUM YHMHOM, 100 iX rpaHNYHI 3HAY€HHS IOCATAINCS OJHOYACHO HE B
OJIHOMY, a B 6araTbox [OIIEPEYHUX Ilepepizax, TOOTO OfiepsKajv pallioHalbHy KOHCTPYKLiO; pOo3p006JIeHO HOBI
HAyKOBi TEOPETUYHI OCHOBU €IMHOT0O aJITOPUTMY po3paxyHKoBoro peryioBaHHs HJIC i panioHanbHOTO
IIPOEKTYBAHHS KOMOIHOBAHUX CTaJI€BUX KOHCTPYKLH i3 3aJaHMMU IIOKa3HMKAMU HECY4Oi 3[aTHOCTi Ta HaJiHOCTI;
OJlep>KaHO pe3yJsIbTaTy TEOPETUYHUX OCTIiIKeHb KOMOIHOBaHUX KOHCTPYKILiN y rpoueci peryitoBanHs ix HIC npu
IOBIJIbHAX HABAaHTOKEHHSX, BIUIMBAX, PAHUYHUX YMOBAX, 10 JO3BOJIMJIO HE TUIBKY BU3HAYUTHU MTPUHIIUIIN |
(daxTopu ix GOPMOYTBOPEHHS Ta PalliOHAJIbHi 3HAYEHHSI TEOMETPUYHUX [TAPaMETPIB, a I C(POPMYJIIOBATA HOBUI
KpUTEPIiil pallioHaIbHOCTI KOMOIHOBAaHUX CTaJIeBUX KOHCTPYKLil; BCTaHOBJIEHI HOBI 3akoHOMipHOCTI HIIC
KOMOIHOBaHMX CTaJIeBUX KOHCTPYKLiM IIpU BUOOPIi paljioHaNIbHUX [1apaMeTpiB, 1o Jae 3Mory cpopMyBaTH HOBUI
nigxiaac KOMOiHOBaHMX KOHCTPYKLiNA. OTPMMaHO HOBi 3aKOHOMiPHOCTI CTBOPEHHS! PiBHOHAIIPYKEHOI'O CTaHy B
PO3PaxyHKOBUX Ilepepisax 3a pe3ybTaTaMy €KCIIEPUMEHTAIbHUX JOCIIiIPKeHb PallioHaIbHUX KOMOIHOBAaHUX
CTaJIeBUX KOHCTPYKIIiY (MajioesleMeHTHi IIpeHresbHI 11 MeTasnofiepeB’sHi pepmn), siki 6y1u po3paxoBaHi i
3aIIPOEKTOBaHi po3po0JIEHUM METOLIOM 3 PO3PaxXyHKOBUM peryitoBaHHAM ix HIIC; Po3po6ieHo i ylocKOHaneHo
HOBi HayKOBi [TOJIOKEHHSI: METOAVKHU ITPOEKTYBAHHS KOMOIHOBaHMX CTaJIeBUX KOHCTPYKLi (Ha OCHOBI OTPUMAaHUX
pe3yJIbTaTiB TEOPETUYHUX i €eKCIIEPUMEHTAIbHUX JOCIiI’)KE€Hb) Ta BUBHAYE€H] MPUHLIMIN iX BUKOPHCTAHHS 3aMiCTb
TUIIOBUX KOHCTPYKLi, a TAKOX po3LIKpeHa 06J1acTh PaliOHaJIbHOTO 3aCTOCYBaHHS; KOHCTPYKTUBHI pillleHHSs
KOMOIHOBaHMX CTaJIEBUX KOHCTPYKLiil HA OCHOBI BCTAHOBJIEHUX HOBMX HAyKOBUX NPUHLMIIB i paKTopiB ix
KOHCTPYIOBAaHHS, PO3PaxyHKY, MOIIYKY e(EeKTUBHUX PaliOHAJILHYUX 3HAa4€Hb F€OMETPUYHMX NapameTpis; Habyio
[IOIA/IBIINE PO3BUTOK: aHATITUYHO-EeKCIIePUMEHTAJIbHUM iAXi MeToAy po3paxyHKy KOMOIHOBaHUX CTajIeBUX
KOHCTPYKL# SIK CTaTUYHO BU3HAYEHUX CUCTEM, SIKUH IO3BOJIMB CYTTEBO CIIPOCTUTH PO3PAXYHKOBI 3aJI€5KHOCTI Ta
3BECTU METOIUKY PO3PaxyHKYy [10 IPOCTHUX i 3pYYHUX Y BUKOPUCTAHH] pillleHb; KOMIJIEKC HOBUX HAYKOBO-
OOGTrpYHTOBAaHUX METOJMK IaB 3MOTy CTBOPUTH NIPOTPaMu po3paxyHKy, peryatoBanHst HIC i panjionanpHOro
IIPOEKTYBaHHS KOMOIHOBAaHUX CTaJIeBUX KOHCTPYKLIiil TOKPUTTIB i IEPEKPUTTIB OyZiBesb i CIOpY, BUCSYMX i
BAHTOBUX CHUCTEM TOIIO, B SIKOCTi KOHCTPYKTUBHUX €JIEMEHTIB SIKUX 3aCTOCOBaHi 6aJIKW, CTEP>KHI Ta BaHTH;
Pe3yJbTaTU — PO3POOJIEHHO TEOPETUYHI OCHOBU PO3PaxXyHKY i IPOEKTYBAaHHS PalliOHAJIbHUX (31 3MEHLIEHNMU
BUTpaTaMU CTaJjli Ta NPaneMiCTKOCTi BUTOTOBJIEHHS) KOMOIHOBAaHUX CTaJIeBUX KOHCTPYKIiM IOKPUTTIB i
IIEPEKPUTTIB, & TAKOXX BJOCKOHAJIEHO iX KOHCTPYKTUBHI popmu. OpepskaHi HOBI HAyYKOBI i IPaKTUYHi pe3ybTaTU Ta
PO3BUHYTO TEOPi0 paliOHaNbHOIO IPOEKTYBAHHS KOMOIHOBaHMX CTaJI€BUX KOHCTPYKLiH, 110 JO3BOJISIE CUCTEMHO
MigBULINTY IXHIO €(PEKTUBHICTb i EKOHOMIUHICTb. Pe3ysibTaTy JOCITIIKEHDb BiTKPUIJIU IMPOKi MOKJIUBOCTI
11iJIecrpsIMOBaHOIO IIPOEKTYBAaHHSI pallioHaIbHUX KOMOIHOBAHUX CTaJIeBUX KOHCTPYKIIiH, JAl0Th MOXJIUBICTD
IIpuiiMaTy BCe6iuHO OOTPYHTOBAHI pillleHHs], 10 3a0€3MeYnTh SKiCHille TPOEKTYBaHHsI, peasisallilo
KOHKYPEHTO3JATHUX BUPIlIEHb i pO3MMpPeHHS 00J1aCTi iX BUKOPUCTaHH4, 10 MIPY3BeJe 4O BiTHOBIEHHS MaCOBOTO
BHMKOPHCTaHHS TakuX e(eKTUBHUX KOHCTPYKIIi i 3a6e311e4nTh 3arajibHUM eKOHOMIYHUN edeKT. PO3KpUTTS
noTeHujany peryaoBaHHs HIIC po3paxyHKOBUM METOMIOM, 1110 KPUETHCSI B KOMOIHOBaHUX CUCTEMAaX, CTBOPUJIO

IiICTaBy 11711 PO3POOKM HAayKOBUX OCHOB OJIE€P>KaHHS KOHCTPYKIil HOBOI reHepallii. rajny3b — 6yIiBHULTBO.

2. The object - Combined steel rod bearing structures of coatings and ceilings, which work on static load; the goal
- to solve an important scientific and technical problem in the development of theoretical bases of calculation and
design of rational (with reduced steel costs and labor intensity of manufacturing) of combined steel structures of
coatings and overlays, as well as improvement of their constructive forms; methods - methods of structural
mechanics and theory of reliability of steel structures; methods of selecting rational constructive forms; standard
test methods for steel structures; Novelty - for the first time, a generalized calculation model of combined steel
structures in the form of an indistinguishable beam (reflecting the beam of stiffness 3) on the intermediate elastic
supports (which reflect the reinforcement of the beam) is proposed for the first time, and the interaction of the
components of which can increase the efficiency of structures, including by reducing them height; formulated new



theoretical foundations and created a general calculation method for regulating the SDS of combined steel
structures on the basis of the energy-law principles (in particular, the Lagrange principle) and taking into account
the deformed state of the beam of stiffness, which allows not only to determine the rational topology and rigid
characteristics of the cross sections of structural elements, but also to regulate the distribution of effort in the
beam of stiffness in such a way that their limit values are achieved simultaneously not in one, but in many cross-
sections , that is, they received a rational design; New scientific theoretical bases of the unified algorithm of the
calculation regulation of the SDS and rational design of the combined steel structures with the given parameters of
bearing capacity and reliability are developed; The results of theoretical studies of combined structures in the
process of regulating their SDS at arbitrary loads, influences, and boundary conditions have been obtained, which
allowed not only to determine the principles and factors of their formation and rational values of geometric
parameters, but also to formulate a new criterion for the rationality of combined steel structures; new laws of the
SDS of combined steel structures were established at the choice of rational parameters, which makes it possible to
form a new subclass of combined structures. New regularities of creation of a smooth-stressed state in calculated
sections according to the results of experimental research of rational combined steel structures (small-element
shpengel and metal-walled farms), which were calculated and designed by the developed method with the
calculation of their SDS; New scientific provisions have been developed and improved: methods of designing
combined steel structures (based on the results of theoretical and experimental research) and the principles of
their use instead of typical designs, as well as the extended area of rational application; constructive solutions of
combined steel structures on the basis of established new scientific principles and factors of their design,
calculation, search of effective rational values of geometric parameters; Further development: analytical and
experimental approach to the method of calculating combined steel structures as statically determined systems,
which allowed to significantly simplify the calculation dependencies and reduce the calculation method to simple
and easy to use solutions; a complex of new scientifically-based methods made it possible to create programs of
calculation, regulation of SDS and rational design of combined steel structures of coatings and overlaps of
buildings and structures, hanging and cable systems, etc., as structural elements of which beams, rods and cables
were applied; results - developed theoretical bases of calculation and design of rational (with reduced steel costs
and labor productivity of manufacturing) combined steel structures of coatings and overlays, as well as their
constructive forms have been improved. New scientific and practical results are obtained and the theory of
rational design of combined steel constructions is developed, which allows to systematically increase their
efficiency and efficiency. The results of the research have revealed the wide possibilities of purposeful design of
rational combined steel structures, give the opportunity to make comprehensive decisions that will provide better
design, implementation of competitive solutions and expansion of their use, which will restore the massive use of
such effective structures and provide a general economic effect. The disclosure of the potential for SDS regulation
by the calculation method in the combined systems has created the basis for the development of scientific
foundations for obtaining new generation designs. industry - construction.
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