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PE3IOME

B pabote paccMoTpeHbl BOMPOCHI, CBsi3aHHBbIE ¢ 3((HEKTUBHOCTHIO 3aMEHbl KOHCTPYKLMNA U3
ropsiYeKaTaHoro MpoKaTa Ha TOHKOCTEHHbIE OIMHKOBaHHBIE Mpoduis. PaccMOTpeHbl OCHOBHBIE
TEOPHH Pacy€TOB TOHKOCTEHHBIX Mpoduieil. BoisiBieHb onpenenéHHbie 0COOEHHOCTH pPacuéToB,
CBSI3aHHBIE C MX ajanTtanueid Mmoja OOIICPUHATHIE pacuéTHble MOJeNu. V3ydeHbl BOMPOCHI,
CBSI3aHHBIE C MECTHOM MOTEPEel YCTOMYMBOCTU, C Y4YETOM PEKOMEHJALMN EBPONEUCKUX HOPM.
Pa3paboran moaxoa K BBINOJHEHHIO PAcy€TOB TOHKOCTEHHBIX Mpoduiiell B MPOrpaMMHOM
komruiekce SCAD OFFICE, ¢ BBeieHreM OHSITHS OUCTEPKHEBOM MOIECITH KOHEUYHOTO 3JIEMEHTA.

HccnenoBanne OCHOBBIBaE€TCS Ha pacu€re JABYX BapUaHTOB Kapkaca, C IPUMEHEHHEM
ropsiyeKaTaHblX MpPOKaTa M TOHKOCTEHHBIX OLMHKOBAaHHBIX mpoduieil. Ha 0aze momydeHHBIX
pacu€THBIX JaHHBIX ObLIa MOJACYMTAHHAs METAUIOEMKOCTh OOOMX BapUaHTOB Kapkaca, Takxe ObLI
BBITIOJTHEH MOICYET CTOMMOCTH U 3aTPAT X MU3TOTOBIICHUS, MOHTaXa, SKCIuTyaTanuu. Ha ocHoBaHuM
MOJIyYCHHBIX JAHHBIX ObUIA OINpeneNneHa CTerneHb d(P(EKTUBHOCTH HCIIOIb30BAaHHUS TOHKOCTEHHBIX
OLIMHKOBaHHBIX mpo¢wieit. [lonydenHsle B pacueTax JaHHBIC MPEICTABICHBI B BUAE IpadUKOB,
JAIONIMX BO3MOXKHOCTh HArJIAJHO CPAaBHUTh SKOHOMHYHOCTb M MPOYHOCTh PA3IMYHBIX BAPUAHTOB
KOHCTpyKIuU. VTorn nccienoBaHus o mpoelaHHON paboTe, a MUMEHHO Haubojee SJKOHOMUYHBIN U
palMOHANbHBIA BapHaHT MeTa/NIOKapKaca, KOTOpPbI BKJIIOYaeT B ce0s Kak DJIEeMEHTbl U3
ropsiYeKaTaHoro MpoKara, TaK U AJIEMEHThl U3 TOHKOCTEHHBIX MpOQUIIeH NPEICTaBICHbI B IJIaBe
“3axnroueHne”.

Pabora npexacraBnena Ha 70 nucrax. OHa COCTOUT U3 TPEX IJIaB, COACPKUT 36 PUCYHKOB, 8

Tabnu, ccpuiaercs Ha 14 6ubnunorpadguyeckux HCTOUHUKOB.



SUMMARY

The paper discusses issues related to the efficiency of the replacement construction of hot-rolled
steel in the thin-walled galvanized profile. There was written abaut basic theory of calculation of thin-
walled profiles. Revealed certain features of calculations related to their adaptation of a conventional
calculation model. Studied issues related to the local loss of stability, taking into account the
recommendations of the European standards. An approach to the implementation of thin-walled
profiles calculations in software package SCAD OFFICE, with the introduction of the concept of a
finite element model.

The study is based on the calculation of two frame variants using hot-rolled and galvanized thin-
walled profiles. On the basis of the calculated data obtained metal consumption was calculated both
chassis options also been made counting the cost, and the cost of their manufacture, installation,
operation. On the basis of the data obtained it was determined effective degree use of thin-walled
galvanized profiles. The results obtained in calculations are presented in the form of graphs, making
it possible to visually compare the efficiency and strength of the various design options. The results
of the study on the work, namely the most economical and rational variant of the metal frame, which
includes the elements of hot-rolled and elements of thin-walled profiles are presented in the
"Conclusion”.

Paper presented at the 70 sheets. It consists of three chapters, contains 36 pictures, 8 tables, 14

bibliographical references to sources.



REZUMAT

Lucrarea a discuta aspecte legate de eficienta constructiei de inlocuire a otelului laminat la cald,
pe profil cu pereti subtiri galvanizat. A fost descrisa teoria de baza de calcul a profilelor cu pereti
subtiri. A fost relevate anumite caracteristici ale calculelor legate de adoptarea lor sub unui model de
calcul conventional. Au fost studiate problemele legate de pierderea locala a stabilitatii, tinand seama
de recomandarile standardelor europene. A fost creata metoda pentru efectuarea calculelor profilelor
cu pereti subtiri, cu ajutorul pachetului software SCAD OFFICE, luind in vedere introducerea
conceptului unui element de model finit.

Studiul se bazeaza pe calculul cele doua variante carcasei folosind profile laminate la cald si
galvanizate cu pereti subtiri. Pe baza datelor obtinute a fost calculat consumul de metal ambelor
variante, de asemenea, a fost facut calculul costurilor, precum si costul de fabricarea, montarea,
exploatarea. Pe baza datelor obtinute s-a determinat gradul de utilizare efficienta de profile cu pereti
subtiri galvanizate. Rezultatele obtinute in calculele sunt prezentate sub forma de grafice, ceea ce face
posibil sd se compare vizual eficienta si rezistenta diferitelor optiuni de proiectare. Rezultatele
studiului asupra lucrarii, $si anume varianta cea mai economica si rationala a carcasei metalic, care
include elementele laminate la cald si a elementelor de profile cu pereti subtiri sunt prezentate in
capitol "Concluzie".

Lucrare este prezentata pe 70 de foi. . E compusa din trei capitole, contine 36 de imagini, 8 tabele,

14 referinte bibliografice la surse.
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BBEJAEHHUE

TexHUYECKUH Mporpecc B pa3HOro poja KOHCTPYKIHUAX BBIPAKACTCS CHUKCHHEM MX MacChl
¥ CTOMMOCTH WM3TOTOBJICHHUS WJIM MOHTa)Ka NPU COXPAHCHHH IMPEKHEHW HECylell crmocoOHOCTH U
IKCIUTYaTallMOHHBIX KadecTB. [10JI0KUTENbHBIC Pe3yNbTaThl JOCTHTHYTHI Ojaronaps BHEIPCHHUIO
HOBBIX MaTePUAJIOB, XOPOIIO pabOTAIOIINX CO CTANBIO, U TPUMEHEHHIO TOHKOCTEHHBIX KOHCTPYKITHH.

[Tpumeps! perieHnit u3 00JIaCTH CTPOUTENILCTBA CAMOJIETOB, KOpalIie, xKelle3HOI0POKHOTO
MOJIBIDKHOTO COCTaBa W aBTOMOOWJICH HATOJIKHYJIM Ha MBICIh O BO3MOXXHOCTH YaCTUYHOTO
NPUMEHEHHS 3TUX PEIICHUI B CTPOUTEIBHBIX KOHCTPYKIMSX. Tak BO3HUK pa3jieil, Ha3BaHHBIH Jier-
KAMH CTaJbHBIMH KOHCTPYKIMSIMUA. Pa3BUTHE TEXHOJIOTUU MPOU3BOJICTBA MO3BOJIMIO U3TOTOBIISATH
JIETKWE CTAJIbHBIE KOHCTPYKIHMU C KOA((UIMEHTOM 3amaca MpPOYHOCTH, HE MEHBIINM, YeM B
KOHCTPYKIIUSX, IPUMEHSBIINXCS 0 CUX TIOP.

Jlerkue cTaibHbIe KOHCTPYKIIMU OTJIUYAIOTCS OT MCIOJB3YEMBIX IO HEIABHETO BPEMEHH
KOHCTPYKIIUH CIEAYIOIIUMU OCHOBHBIMU XapaKTEPHBIMHU YEPTaAMHU:

o NPUMEHCHHEM  XOJOJHO(OPMOBAHHBIX MPOQWIEH W3 TOHKOTO JIMCTOBOIO MeTalia
(TommuHoI oT 1 MM 1 Gonee);

o UCIIONIb30BAaHUEM CTEp>KHEH, HE MPUMEHSIEMbIX B OOBIYHBIX CTAIbHBIX KOHCTPYKIIHSX,
HaIpUMep KPYTJIOT0, KBAAPATHOTO, 3aMKHYTOTO M OTKPBITOTO CCUCHUH;

o MPUHIIMIIAMUA  BBITIOJIHEHUSI COEIMHEHUHN, a Takke NPUMEHEHHEM COEIWHEHUH, He
UCTIOJIE3YEMBIX JIO CHX TIOP B CTPOUTEIBHBIX KOHCTPYKITUSX.

OCHOBHBIC pa3U4YUsS TI0 CPABHEHHUIO C OOBIYHBIMH KOHCTPYKIIUSMHU MPOSBISIOTCS IPU
MCIIOJIb30BAaHUU AJIEMEHTOB U3 XOJIOJHOTHYTHIX MPOoQuiei, N3rOTOBISEMBIX U3 TOHKOTO JIUCTOBOTO
MeTaia (COKpAIleHHO Ha3bIBAeMbIX THYTHIMH MPOQHIssMH). PacnpocTpaHeHHe KOHCTPYKIHHA U3
THYTBIX TTPO(MUIICH 3aBUCUT TPEXKJIEC BCETO OT CPECTB MPOU3BOACTBA, KOTOPHIMH ITPOMBITIICHHOCTh
pacrionaraer B 3Toil oOnactu. CTpaHbl, OBIAJEBIINE COBPEMEHHBIM IIPOM3BOJICTBOM H
ABTOMATHU3UPOBABIINE €T0, B HACTOAIIEE BPEeMsl JOBOJIHHO HIMPOKO MPUMEHSIOT THYTHIE TPOQUIH.
Ctpanbl, B KOTOPBIX TaKOTO MMPOU3BOJICTBA HET, BBIHYKJIEHBI U ceyac BO BCEX CIy4asX MPUMEHSTh
ropsraeKaTaHbie MPOQUITH.

[TpuMeHeHrne THYTHIX MPOQIIIeH U3 TOHKOTO JUCTOBOTO MeTajuia TpeOyeT WHOTO TOoIXoa K
KOHCTPYKIIMU Ha BCEX CTAAUSX €€ CO3/IaHUs: MPOSKTUPOBAHMS, M3TOTOBICHUS U MOHTaXka. Y CJIOBUS
W3TOTOBJICHHS TPOGUIICH U SJIEMEHTOB U3 HUX OKa3bIBAIOT TOPA3/10 OOJBIIEE BIMSIHUE HA TEXHUKO-

9KOHOMHYCCKUC PC3YJIbTAThI, YEM IIPHU UCIIOJIB30BAHUUN OOBIYHBIX KOHCprKHHﬁ.



Ecnu He y4uTBhIBaTh 3TH YCIOBUS, MOKET MOJIYYUTHCS TaK, YTO PEIICHUE, PAIIMOHAIBLHOE C
TOYKHU 3PEHHUS OTPEOJICHHUS MaTepuaa, u3-3a CTOUMOCTH KOHCTPYKIUH Oy/IeT HepeHTa0eIbHBIM.

B paGore OblTH OCTAaBIEHBI CIEAYIOMNE HAYIHO-TEXHUYECKHE 3aIauul:
1. IIpoanam3upoBaTh pa3IMYHBIC MTOAXOIBI K PACYETY TOHKOCTCHHBIX TPOQHIICH;
2. PaccMoTpeTh BO3MOXKHOCTh OCYIIIECTBIICHHSI KAIBKYIISALNHN Ha 06a3ze pacu€rHoro komiuiekca SCAD;
3. BoimonaHuTh pacu€r ABYX BAapHMAHTOB KapKacoB, ¢ MPUMEHEHHEM TOpsSYEeKaTaHOro MpoKara U
TOHKOCTEHHBIX MPOQUIIei;
4. BBINOJIHUTH CPABHUTENBHBIN aHAIIN3 TI0 METAUNIOEMKOCTH JIBYX KapKacoB,
5. BBINOTHUTH CPaBHUTEILHBINA aHAJIH3 CTOMMOCTH U3TOTOBJICHUS, MOHTaXKa U SKCILTyaTalliid 000UX
BapHaHTOB KapKaca.
6.01penenuTh SJKOHOMHYECKYIO 3P PEKTUBHOCTH MepeXoia Ha TOHKOCTEHHBIC TTPODHUIIS.

7. Onpenenuts Haubosee 3(PeKTUBHBIN TUIT KapKaca.



