


Teza de master

Py - PexoHcTpyKLHsi,00c/Ie10BAHHE H YCHJIEHHE MeTAJIMYECKUX 3AaHUI 1
COOpPYKeHu

Ro - Reconstructia, cercetarea si consolidarea cladirilor si edificiilor metalice

En - The Reconstruction, Research and Strengthening of Metal Buildings and Edifices



PE3IOME

B nanHO#l Maructepckoil pabore OBLTH PacCMOTPEHBI METOABI OLEHKH TEXHUYECKOTrO
COCTOSIHUSL COOPYIKEHUH, CrTocoObI X PEKOHCTPYKLUH U ycriieHus. OHM BKIIIOYAIOT B ceOsl OLIEHKY
HecyIel CriocOOHOCTH KOHCTPYKIIUH, 32 KOTOPBIM CIIeNyeT BBIOOP PacUETHON CXEMBbI U YTOUHEHHUE
BCEX HArpy30K M BO3JEHCTBUH HAa KOHCTPYKLUMIO. B mepBoi rnaBe Takke ObLIM PacCMOTPEHBI
nedeKTsl 1 MOBPEXKISHHS, XapaKTePHbIE [JIsI METAIUTMYECKIX KOHCTPYKIIH.

B pabore paccMOTpeHBI pa3iuyUHbIE CIOCOOBI PEKOHCTPYKLUH M YCUICHHUS METAJUTMYECKHX
3aHUN U COOPY>KEHUH MPHU MOJEPHU3ALMHU TEXHOJIOTMYECKHUX MPOLIECCOB HA TNMPOU3BOACTBE. bbuin
U3y4YeHBbl YCHJICHUS] TAKMX KOHCTPYKIMH KaK KOJIOHH, CTPONUJIBHBIX (hepM, OaoK U MPOrOHOB.

B 3akmounTenbHO riaBe padoThl OBUIM PACCUMTAHBI YCHIJICHHUS] OAOYHBIX KOHCTPYKLIUI
METO/IOM M3MEHEHUs pacueTHON cxeMbl. B pesynbrare pacuera Obl1 BRIIBICH HauOoJee yIauHbIi U
SKOHOMHUYECKH BBITO/IHBIA BapUaHT. BTOPhIM MyHKTOM OBLTH PacCMOTPEHBI M PACCUUTAHBI METOIBI
YCUJICHHsST CTPONWJIBHBIX  (pepM, BBIMOJHEHO CpPaBHEHHE JaHHBIX METONOB U  CIENIaHbI
COOTBETCTBYIOLIHE BbIBOJBI.

UccnenoBaHue BBIMOJIHEHO HAa OCHOBAaHMM TEOPETHUECKOH 0a3pl, MpencTaBiIeHHON
pa3IMYHBIMU HOPMAaTUBaMM M CIIPABOYHUKAMHU IO YCUJIEHUIO KOHCTPYKLMH, a TakkKe METOAOB UX
pacyera. Monenn KOHCTPYKLUMH, MPENCTABICHHBIX B pabOTe, CMOIETUPOBAHBI M PACCUUTAHBI
METO/IOM KOHEYHBIX 3JIEMEHTOB P nomouty Takoii nmporpammel kak SCAD office. [ToxyueHHbIe B
pacyerax OaHHBIE MPEICTABJIEHBI B BUIE IPa(pMKOB, MAIOMINX BO3MOXXHOCTH HATJISIAHO CPABHHUTH
SKOHOMHUYHOCTh U 3((EKTUBHOCTb PA3JIMYHBIX BAapHAHTOB ycCwieHui. Mtorm umccrnenoBaHus o
npoAenaHHoM padoTe, a TaKKe PEKOMEHIALUU MTPEICTaBJICHbI B rJ1aBe “3akiioueHue” .

Pabora mpencraBnena Ha 69 nmucrax. OHa COCTOMT M3 TpeX IJIaB, COACPKUT 38 PUCYHKOB, 8

Tabmui, cepiaercs Ha 12 dubnmorpaduiecknx HCTOUHUKOB.



SUMMARY

In this master's work examined methods for assessing the technical state of constructions,
methods of their reconstruction and reinforcement. These include the ability to estimate the bearing
structure, followed by selection and specification of a design scheme of the design loads and
impacts. In the first chapter of defects and damage that are typical for the metal structures were also
considered.

The paper discusses various ways of reconstruction and strengthening of metal buildings and
structures at the modernization of technological processes in the production. We studied the
amplification of such structures like columns, trusses, beams and purlins.

The final chapter of the work were calculated gain beam structures by changing the calculation
scheme. The calculation has been revealed the most successful and cost-effective option. The
second item was considered and designed to reinforce the trusses, a comparison of these methods
and draw appropriate conclusions.

The study was performed on the basis of the theoretical framework provided by the various
regulations and guides to strengthen structures and methods of their calculation. Model structures
represented in, calculated and simulated using finite element method using a program like SCAD
office. The results obtained in calculations are presented in the form of graphs, making it possible to
visually compare the efficiency and effectiveness of the various options gains. The results of the
study on the work and the recommendations presented in the "Conclusion".

Paper presented at the 69 sheets. It consists of three chapters, contains 38 pictures, 8 tables, 12

bibliographical references to sources.



REZUMAT

In lucrare de master au examinat evaluarea stirii tehnice a constructiilor, metode de
reconstructie si de consolidare a acestora. Acestea includ capacitatea de a estima structurii portante,
urmatd de selectia si specificarea unei scheme de proiectare a sarcinilor de proiectare si a
impactului. In primul capitol al defectelor si a daunelor care sunt tipice pentru structurile de metal
au fost, de asemenea, luate in considerare.

Hartia discuta diverse modalitati de reconstructie si consolidare a cladirilor si a structurilor
metalice la modernizarea proceselor tehnologice in productie. Am studiat amplificarea unor astfel
de structuri, cum ar fi stalpi, ferme, grinzi si pane.

Ultimul capitol al lucrérii au fost calculate structurile fasciculului de castig prin schimbarea
schemei de calcul. Calculul a fost dezviluit optiunea cea mai de succes si rentabile. Al doilea
element a fost considerat si proiectat pentru a consolida ferme, o comparatie a acestor metode si sa
tragd concluzii adecvate.

Studiul a fost efectuat pe baza cadrului teoretic oferit de diferitele reglementéri si ghiduri
pentru a consolida structurile si metodele de calcul a acestora. Structuri de model reprezentate in,
calculat si simulat folosind metoda elementului finit folosind un program ca birou SCAD.
Rezultatele obtinute in calculele sunt prezentate sub forma de grafice, ceea ce face posibil sa se
compare vizual eficienta si eficacitatea optiunilor diverse castiguri. Rezultatele studiului cu privire
la activitatea si recomandarile prezentate in "Concluzie".

Lucrare prezentatd la cele 69 de foi. Se compune din trei capitole, contine 38 imagini, 8

tabele, 12 de referinte bibliografice la surse.
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BBEJAEHUE

AKTyanabHOCTh padoThl. B cBsA3u ¢ TeHaeH1Mel pocTa LieH B nocienHue ronsl CMP Bce
qarre MnosiBisieTcsi HBOOXOANMOCTb PEKOHCTPYKIIMH MIIM MOAEPHHU3AIMH CYLIECTBYIOIINX 3MaHUH U
COOPY’KEHHH. JTO CTABUT NEPEA HaMH LEJTH IIy0Ke H3yUYUTh METObI U CXEMbI YCHUIICHUS
METAJUIMYECKUX KOHCTPYKLIHH.

Hemn. bonee rnmy0okoe u3ydeHne TeMbl PEKOHCTPYKIMH U YCHUJICHUH METAJTHYECKH 3/1aHHUH
U COOpY>keHUM. [IprMeHeHne MOTyYeHHbIX 3HAHUN AJI PELICHUs PeaIbHBIX 3a4a4.

PexoHCTpyKLIMA 30aHUI U COOPYKEHUIN — 3TO UX MEPEYCTPONCTBO C LUEIbI0 YACTUYHOTO WU
MOJJHOTO HW3MeHeHMs (YHKIHOHAJIBHOTO HAa3HAYEHMs, YCTAHOBKHM HOBOro 3(p¢dekTuBHOrO
O0OpYyIOBaHUs, yJYYIIEHUS 3aCTPOWKH TEPPUTOPHI, TPHUBENEHUS B COOTBETCTBUU C
COBPEMEHHBIMU BO3POCIIUMHI HOPMATHBHBIMH TPEOOBAHUSIMHIL.

PexoHCTpyKIMS 3MaHUI U COOPYKEHUIN OCYLIECTBIISAETCA U PU MPOBEACHUHU TEXHUYECKOTrO
NEPEBOOPYKEHUsI NMPEANPUATUH, OOHAKO B 3TOM CJIy4ae Pacxoibl HA CTPOUTENIBHO-MOHTAXKHBIC
paboThl He 1OJKHBI NIpeBbIaTh 10% O0IUX KAMUTaIOBIOKEHHH.

IlepeycTpoiicTBO BKJIIOUAET MEPEIUIAHUPOBKY M YBEJIMYEHHE BBICOTBI TOMEILEHHUI,
yCUJICHHE, YaCTUYHYI0 pPa3OOpKy M 3aMeHy KOHCTPYKLHMH, a TakKe HaACTPOWKY, NMPUCTPOHKY H
yny4dimeHue gacanos 3qaHU.

PexoHCTpykIMsl OOMKHA HOCUTb KOMIUIEKCHBIA XapakTep, YYUTBHIBATH AJIMTENIBHYIO
MEPCHEKTUBY Pa3BUTUS MNpeanpuaTHii. HexkOMIIEKTHOCT MOAXOAA, YAOBJIETBOPEHUS! TOJBKO
MHTEpPECaM CETrOAHSIIHErO [Hs, OTCYTCTBHE MEPCIEKTUBHOIO IIJIJaHA MOTYT MPUBECTH 4Yepe3
OTIpeNeIEHHOE BPeMsl K HEBO3MOXKHOCTH OCYIIECTBIICHHUS MOCIEAYIOLIeH PeKOHCTPYKIMH Oe3 CHOca
CJIOKUBILIUNCS MOCJE MPOBEACHNs PEKOHCTPYKLIUU 3aCTPONKH.

Kak npasuyio, nNpOU3BOACTBEHHBIX 3JaHMM MPOBUAUTCS B YCIOBHUAX IOBBILICHHOW
CTECHEHHOCTHM, YTO H€ MO3BOJSET MCIOAb30BaTh ONTHMAJIBHBIE KOMIUIEKTBl CTPOUTEIBHBIX
MEXaHU3MOB M MAllWH, OPraHU30BbIBATH MECTA CKJIAOUPOBAHUS AN CO3LAHUS HOPMATHBHBIX
3amacoB mMarepuanoB U uzgenuii. Cama goCTaBKa KOHCTPYKUMH (OCOOEHHO KPYIMHOTa0apUTHBIX)
MOXeET OBITh Ype3BbIYAHHO 3aTPYyAHEHA CIOKUBIIUMHUCS radaputaMi Mpoe3 oB.

Cepbe3Hble TPYyAHOCTH 4YacTO BO3HMKAIOT TMPU ONPEAENeHWH MeCTa paliOHaJIbHON
YCTAHOBKHM TPY30NOABEMHBIX MEXaHM3MOB B MOHTa)XHOH 30HE, @ B HEKOTOPBIX CIy4dasx MpPH
pa3paboTKke BO3MOXKHBIM BOCIIOJIb30BaTbCSl KpPaHAMH H  HEOOXOIWUM TMepexo] Ha MeHee
UH/IyCTpHaJbHbIE KOHCTPYKTUBHBIC pemeHus. [ yKka3aHHBIX CHUTyauuid pa3paboTaH U YCHEIIHO
PEanu30BBIBAETCA LEbIN P NPEIJIOKEHNN, OCHOBAHHBIX HA UCIOJIB30BAHUU KOHCTPYKLIMI KaK U3

TPAAULHUOHHBIX CTPOUTECIIbHBIX, TAK U3 HOBBIX JICTKUX BBICOKOIPOYHBIX MAaTCPUAJIOB.



PexoHCTpykiusi CBsi3aHa C BOCCTAHOBJIEHHEM OJKCIUTyaTallMOHHBIX [IOKasaTelel u
YCUJICHHEM HECYIIUX 3JIEMEHTOB 3AaHUH M COOPYKeHHH. DTH padoTsl TpeOyOT MHIAUBUAYAIbHBIX
MOAXOMAOB, OTJIMYHBIX OT MOAXOI0B K KOHCTPYKTUBHBIM PELICHUSIM IIPU HOBOM CTPOMUTENBCTBE.

Ceppe3Hble TPYTHOCTH BO3HUKAIOT B MTPOLIECCE PEKOHCTPYKLIMU MPOU3BOACTBEHHBIX 3/1aHUMN
B CBSI3M C HEOOXOIMMOCTBIO OOECIeYeHNs] MUHUMyMa OCTAHOBKH paboTel mpeanpusituii. Iloreps
BCJIEACTBHE YMEHBIIEHUs BBbINYCKA MNPOAYKLMM COMNOCTABUMBL, a B HEKOTOPBIX CJy4asixX
CYIIECTBEHHO IMPEBBIIAIOT 00BEMBbI KAITUTAIBHBIX BIOKEHUI Ha CTPOUTENbHO-MOHTAXKHBIE PaOOTHI
N0 PEKOHCTPYKLUHU WM TEXHUYECKOMY IepeBoopyxkeHuro. IloaToMy HEOOXOOUMO NpHUMEHEHHE
CHEeLUANBbHBIX METO/IOB YCHIIEHHSI, pa300pKH, MOHTa)ka KOHCTPYKLHUH, NCKIIOYAIOIINX MOJHOCTHIO
WM CBOJSIIIUX K MUHIMYMY OCTAHOBKY paOOTBI MPEATIPUSTHHA.

HayuHo-uccnenoBaTenbCKMMU  MHCTUTYTAMH W By3aMM, IPOEKTHBIMHU CTPOUTEIBHO-
MOHTQ)XHBIMU U PEMOHTHO-CTPOUTENIBHBIMUA OPraHU3aLUAMHU CTPaHbl HAKOIUJICHWUS] 3HAYUTEJIbHBIN
OMNBIT B OCYLIECTBJICHUU PEKOHCTPYKLUHU 3JaHUH U COOPYKEHUH. B mocienHue rona BBIMTYIIEHO

O0JBLIOE KOJTUYECTBO HHCTPYKTUBHBIX H PEKOMEHIATENbHBIX TOKYMEHTOB, MOHOTpaduu.



