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REZUMAT

Prezenta lucrare contine introducere incare am incercat sa lalucresc istoria podului, cind au aparut si ce
ajutd vietii omului. Inprimul capitul am de scris metodica calcului fermei de asemenea am descris formele
sectiunilor elementelor deta ale fermelor si aratat care din ele se folosesc mai desc deasemenea am descris
schemele principale de calcul care sunt utilezate la proectarea podurilor cu deschidere mare. Am descris
incdrcarile principale si actiunele, care actioneaza a supra fermei si am evendintiat cu ele pod fi calculate
podurele schemele. De asemeneaam amtionat in acest capitul materialul fregvent utilitzat pentru proectarea si
fabricareafermentelor utilizate pentru construireapodurilor cu structura metal. Incapitilui doi afos efectuat
calcului fermei utilizint complecsul cu programa SCAD, este prezinta schema de calcul al podului respectie,
calcului incarcarilor ce actioneazape ferma a fost efectuat cu ajutoru programei Bect unde au fost calculate
actiunele termice eoeline zipada si cete permonente si pemanente dela greutate proprie. In capitului dat am
efectuat analiza defozmatiilor si eforturilor de la combinerile de sarcini si a fost efectuat analiza detaliata a
compor tarii structurii la actiunele seismice de 8 grade. Infinal a fos afectuati aliza eforturilor in sectiunele
principale ale fermei popi si diagonale,din care sa depistat ca unele sectiuni sunt insuficiente pentu asigurarea
elasticitatii si rezijitetii fermei calculate. Drept rezultat al lucrulei efectuat in tezul data este teza unui pod care

poate de seriei doliantile societatii

This work consists of an introduction where | tried to explain the history of bridges, when they appeared
and how they help in human life. In the first Chapter, | described the method of calculating the farm, as well as
described the main forms of sections of the main elements of farms and showed exactly what are used in
practice. He also described the main design schemes used in the practice of designing bridges of great length.
He described the main loads and impacts that affect the farm and stressed how and where they can be calculated.
Do not forget to mention in this Chapter and the main types of steel used in the design of metal trusses used for
the construction of bridges on a metal base. In the second Chapter, the farm was calculated using the SCAD
program, the geometric shape of the analyzed farm was presented. The calculation of loads that affect the farm
was carried out using the program West, which were calculated temperature loads, wind, snow, and constant
loads from the weight of the bridge bed. In this Chapter, the values of displacements and forces from the loading
combination were analyzed, and a detailed analysis of the behavior of the structure under seismic loads of 8
points was made. At the end, the analysis of the geometric sections of the main groups of the following elements
was carried out: lower and upper girdle truss, struts and struts. it was also revealed that some sections are
insufficient to ensure the elasticity and rigidity of the structure. As a result of the work carried out, the

calculation of the truss for the bridge was performed, which can serve for a long time for the benefit of mankind.
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BBeaenue

HOI[ MCTAJUIMYCCKUM MOCTOM IIOAPA3yMEBACTCA TPAaHCIOPTHOC COOPYKEHHUE, Y KOTOPOIO
MCTAJUIMYCCKUC IIPOJICTHBIC CTPOCHUA HUMCIOT HanOOJIbIIINE IpoJICTEI M IMECPCKPBIBAIOT, KakK
mpaBuji0, OCHOBHYIO YaCTb MOCTOBOIoO Iiepcxonaa. OcTanbHasi 4acTh MOCTa MOXET COCTOSATH U3

KEIe300€TOHHBIX U CTANICIKEIC300€TOHHBIX MPOJIETHBIX CTPOCHUH MEHBIIIKX MPOJIeTOBIO. [1]

MocCThI MOSBUIINCH B FJIy6OKOfI APCBHOCTHU. I/ISBCCTHO, 4TO MarCpuajioM Ajid APCBHUX MOCTOB
CIIYyKWJIN JC€pEeBO U KaMCHb. Mertann Kak CTpOI/ITeJIBHHﬁ Marcepruail 4 MOCTOB ITOSABHIICA
3HAYUTENLHO mo3aHee. ECTh cBeAeHUs 4TO CT&pGﬁH.IPIG MOCTBI HpI/IMI/ITHBHOﬁ BUCSYEH CHUCTEMEI C

LOCIAMUA U3 OTACIBbHBIX KCJIC3HbIX 3BECHBCB CTPOUIIN B Kurtae n B I/IHI[I/II/I.

Bpems nmosiBnenuss meranumuckux moctoB B EBpomne oTHocutTcss ko Bropoil mosoBuHe XVIII.
Meramnyprust B XVIIl B. Haxomwnach emie B HadaJbHOW CTaMM CBOETO PAa3BUTHS M JUIS
BO3BE/ICHUSI MOCTOB MOTIJIa MPEAOCTABUTH JIUIIb YYT'YH U B HEOOJIBLIBIX KOJUYECTBAX CBAPOYHOE
xene30. [ToaToMy mepBble MeTaNIMYeCKUe MOCThl  OBUTM YUYTYHHBIMU. B Takux MocTax HmpoJieThl

nepeKphIBAIN OaTKaMH Wik apkamu. [5]
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Puc.1 OnuH U3 nepBbIX YyI'yHHBIX apOYHBIX MOCTOB [ 5]

Mertau4eckie TPOJICTHBIE CTPOCHUS OOBIMHO TMPUMEHSIOT Ha OOJBINMX W BHEKJIACCHBIX
MOCTax. BoabIIMMU MOCTaMH CYUTAIOTCSI UCKYCCTBEHHBIE COOpYKeHUs JnHoN 6onee 100M mmm ¢

OTJIeNIbHBIMU MPOJIETAMU pa3MepoM B cBeTy Oosee 40M, npu JuyiHe MocTa cBbime S00M.

KocTpykmn MeTasIMYecKuX MOCTOB M CHOCOOBI WX BO3BEACHUS OO0JAAf0T OOJBIIAM
MHOT0O0Opa3ueM, 4YTO CO3[aeT CIOKHOCTH TpU pa3pabOTKe BapuaHTOB MOCTa U BbIOOpe

ONTHMAIbHBIX perieHni. [1]

[Tox cucremoli MocTa TPUHATO MOHUMATh CTATHYECKYIO CXEMY €ro MpOJIETHBIX CTPOCHUM
(6amouHyt0, apoOYHYI0, paMHYIO, BUCSUYI0, KOMOMHUPOBAHHYIO). B KakIoW CTaTUYeCKOW CHCTEME
BO3MOXHBI pa3jMYHbIe KOCTPYKTHBHBIE HWCIOJIHEHHS TPOJETHBIX CTPOSHHA: pa3pe3HEbIe,
HEepa3pe3Hble, KOHCONBHBIC; C €370U MO BepXy, MOHH3Y, MOCEPEIUHE; CIUIONTHOCTEHYEThIE U CO
CKBO3HBIMU (pepMaMH; IEIbHONEPEBO3UMbIE M COOpHBIC; CO CBapHBIMH, (PUKIIMOHHBIMH,

KOM6I/IHI/Ip0BaHHBIMI/I " IPYTrUMH COCAUHCHHUAMUA U T.II.

B JKCJIC3HOAOPOIKHBIX MOCTAaxX MO HAIPY3KY CK MNPUMCHAIOT, KaK IIpaBuJio, TUIIOBBIC Oao4YHEBIC

MpOJIEThl CTpOeHUs. Pa3pe3Hble MpOJETHBIE CTPOCHUSA CO CIUIOMIHOW CTEHKOW MOJ OJUH WIIU
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HECKOJIBKO XCJIC3HOAOPOKHUX nyTe171 BBIITYCKAIOT B Pa3JIMYHBIX KOHCTPYKTHBHBIX HMCIIOJTHCHUAX W

IPUMEHSIOT B IMaNla30HE pacueTHBIX poseToB oT 18.2 1o 55.0 M.

Pa3pe3nbie TposIeTHBIE CTPOSHHSI CO CKBO3HBIMH TJIaBHBIMH (epMaMH C €370H 10 BEpXy
OPUMEHSIOT TpU pacueTHoM mporere 44, 55, 66 m. B nmanazone mponeroB ot 33 mo 110 m
UCIIOJIB3YIOT Pa3pe3HbIe MPOJICTHBIC CTPOCHUS CO CKBO3HBIMU (hepMaMi, MMEIOIIMMH TPEYTOIbHYIO

pelIeTKy, mapaiebHbIC Mosica U €3y MoHu3y. [1]

B TO € BpeMs Ipy MaJICHBKUX IIPOJIETaX 3KOHOMMS METajula HE JOCTUracTCs MM IOIYy4aeTcs
HEOONIBIIION M3-3a HEM30€KHBIX H3JIMIIKOB B IUIOMIAAAX CEUCHUH CTEp)KHEH, OO0YCIOBICHHBIX
OTpaHUYEHUSIMU B UCIOJIb30BAaHUU MAJICHbKUX HOMEPOB MPOPUIBHOIO MpOKaTa, HEOOXOIUMOCThIO
BbIJIEpKaTb HOPMUPYEMYIO TMOKOCTb CTEp)kHEHl M T. M. TpyloeMKOCTb M3rOTOBJICHMS M 00IIas
CTOMMOCTh CKBO3HBIX (hepM MaJleHbKUX MPOJIETOB OKa3bIBAIOTCS BBIIIE, YeM OAJIOK CO CIUIOIIHON
CTCHKOM.

Touno 0003HAYUTH TpaHUIBl IIEIECOOOPA3HOTO TNPUMEHEHHUS CKBO3HBIX (epMm  He
IIPEACTABIISIETCS. BO3MOYKHBIM, TaK KaK OHHM 3aBUCAT OT MHOIMX KPUTEPHH: COCTOSIHUS TEXHUKHU
U3TOTOBJICHUSI HA 3aBOJaX, YCJIOBUH IEPEBO3KM M MOHTa)XKa, CTPOMTEIBHON BBICOTBI, CHUCTEMBI
MOCTa, KauecTBa CTayld. PemeHue Bompoca KaXkIblil pa3 ONpEneseTcsl KOHKPETHBIMU YCIOBUSAMU

MPOEKTUPOBAHUS MOCTA.

[IyTb Ha MeTAJUIMUECKMX MOCTaX B OOJBIIMHCTBE CIy4YaeB YKJIaJIbIBAlOT Ha JI€PEBSIHHBIX
MOJIPENIbCOBBIX MonepeunHax. Ha o0co00 KpymHBIX MOCTax HWHOTJa YCTpaWBalOT IyTh Ha
METaJUIMYECKUX IolepeyrnHax. B OTHEnbHBIX ciydasgX BCTPEYaeTcs IIyTh, YJIOKEHHBIM Ha
0aJUIaCTHOM CJI0€, MOAJIEP’KUBAEMOM >KeJIe300€TOHHOM MIUTOM.

B 3apyOexHoil mpakTHKe BCTpedaroTCsl U JApyrue BUAbI MOCTOBOro mnosiotHa. K koHcTpykuuu
KEJIE3HOIOPOKHOIO ITyTH HA MOCTAaX MPEAbABIISIOT TpEOOBaHME, YTO ObI B ClIydae CX0/a C PEIbCOB
noe3]1 ObUT Ipe0XpaHeH OT OMACHOCTH MaJIeHUs C MOCTA.

[TosTOMy momepeueHsl YKIaAbIBAIOT HACTOJNBKO OJIU3KO JIpYr OT Apyra, uyTo Obl COIIEAIINE C
pENBCOB KOJIeca I0€3/1a MOIJIM JBHUTAThCA MO MONEPEYMHAM, HE 3aKIMHUBAACh B MPOMEKYTKAX
MEXAy HUMH. [[7151 5TOro paccTostHuE B CBETY MEXAY ITONEPEUYNHAMH HE TOJKHO IIPEBBIATE 15 cM.
Bmecte ¢ Tem Her HeoOXoaMMOCTH JenaTh 3To paccrosHue mMeHee 10 cm. Kpome Toro, uroOsl
NPEJOXPOHUTH COLIENIINE C PEIbCOB KOJieca OT YPE3MEPHOr0 OTKJIOHEHHs B CTOPOHY, IO OOKaM

XOOOBBIX PCIIbCOB YCTAHABIIMBAOT KOHTPPEIbChI U OXPAaHHBIC 6p}’CI)5I.
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Puc 2. MocToBoe MoJI0OTHO Ha IEPEBAHHBIX TOAPEIbCOBBIX MonepeunHax [1]

[IpenMymecTBO METANTHIECKAX MOCTOB:

1) HaaexHOCTh CTaTbHBIX KOHCTPYKIHH 00eCIIeunBaeTCs OIM3KMM COOTBETCTBHEM
XapaKTEPUCTHK CTAIM HAIIUM TPEJICTABICHUSIM 00 UICaIbHOM YIPYTrOM WIIH YIIPYTOIIACTHYECKOM
U30TPOITHOM MaTepHalie, Uit KOTOPOTO CTPOTro CPOpMyITUPOBaHBI 1 0OOCHOBAHBI OCHOBHEIE

MOJIO’KEHHUS COMPOTUBIIEHUSI MAaTEPUAJIOB, TEOPUU YIIPYTOCTU U CTPOUTETbHOU MexaHukH. CTallb
5



UMEET OAHOPOJHYIO MEJIKO3EPHUCTYIO CTPYKTYPY C OAMHAKOBBIMU CBOMCTBAMH IO BCEM
HaINpaBJICHUSM, HAPSHKEHUS CBSA3AHBI ¢ 1e(hopMaIMsIMU JTMHEHHON 3aBUCUMOCTBIO B OOJIBIIIOM
JMarasoHe, a Py HEKOTOPOM 3HAUCHHUH HAPSKECHUN MOXKET OBITh peai30BaHa UaealbHas
IUTACTUYHOCTD B BUJIE IUIOIIAJKU TEKy4eCTH. Bce 3TO COOTBETCTBYET rMIIOTE3aM U JOIYILECHUSAM,
B3SITHIM 32 OCHOBY IIpU pa3paboTKe TEOPETUUECKUX NPEANOCHUIOK pacyera, I03TOMY pacuer,
MOCTPOCHHBIN HA TAKHUX MPEANOCHUIKAX, B TOJHON MEepe COOTBETCTBYET ACHCTBUTENILHON paboTe
CTaJIbHBIX KOHCTPYKIUH.

2) Jlerxkocth. M3 Bcex W3rOTOBISEMBIX B HACTOSIIEE BpEeMsl HECYIIUX KOHCTPYKIHMH
METAJIJIMYECKHUE SIBISIFOTCS CaMBbIMU JIETKMMH. 3a II0Ka3aTellb JIETKOCTU NMPUHMMAIOT OTHOILLECHUE
IJIOTHOCTH MaTepHalla K ero IpOYHOCTH.

3) Hemnponumaemocts. MeTamisl 001a1a10T HE TOJIBKO OOJBIION MPOYHOCTHIO, HO M BBICOKOH
IUIOTHOCTBIO - HEIIPOHUI[AEMOCTBIO [UISl Ta30B U KUAKOcTed. INIOTHOCTD CTanu U €€ COeAMHEHUH,
OCYILECTBIIIEMBIX C IOMOIIbIO CBApPKHU, SIBISETCS HEOOXOIUMBIM YCIOBUEM JUIsl M3TOTOBJICHUS
pe3epByapoB, ra3royibepoB, TPYOOIPOBOJOB, Pa3JIMYHbIX COCYAOB U aIIapaToB.

4) WupycrpuanbHocth. CTanbHbIe KOHCTPYKIIMM H3TOTOBJSIFOT HAa 3aBOJAX, OCHAIICHHBIX
CIEeUaJIbHBIM 000py10BaHUEM, a MOHTAXK IIPOU3BOJAT c HCII0JIb30BAHUEM
BBICOKOITPOU3BOIUTENILHON TEXHUKHU. Bce 3TO MCKIIIOUaeT MM O MUHMMYMa COKpalaeT TsHKEJIbI
TPYZ py4HOIl pabOThI

5) PemonTONpPUTrOMHOCTh. [IpMMEHHTENIFHO K CTallbHBIM KOHCTPYKIIMSM HauOoliee MpOCTO
pelarTcs BOMPOCHl YCUIIEHHSI, TEXHUYECKOTO MEPEBOOPYKEHUS U PEKOHCTPYKUUU. C IOMOIIBIO
CBAPKM BBl MOJKETE JIETKO MPUKPENHUTh K DJIEMEHTaM CYLIECTBYIOLIEro KapKkaca HOBOE
TEXHOJIOTHYECKOE O000pYyJOBaHME, INPU HEOOXOIUMOCTH YCWJIMB OTH JJIEMEHTBI, YTO TaKXKe
JIEJIaeTCAN0CTaTOYHONIPOCTO.

6) CoxpansieMocTb MeTaTHueckoro Gpouaa. CTanbHble KOHCTPYKIMU B PE3yIbTaTe
(U3UUECKOro ¥ MOPALHOI'O U3HOCA U3BIMAIOTCS U3 SKCIUTyaTalluu, EPEIUIaBIsOTCS U CHOBA

HCIIOJIB3YIOTCA B HAPOAHOM XO3SHCTBE.

I'masa 1

IMpoekTHpoBaHUEe METANIHYECKNX KOHCTPYKIHIT MPOJIETHOTO CTPOEHHsT MocTa [2]

1.1 O0mme mMoJI0KeHUus

Mertannudeckrie IpoJeTHBIE CTPOSHUS JKEIe3HOJOPOKHBIX MOCTOB B Poccuu B 3aBUCHMOCTH OT

TEMIICPATYPHI IKCILTyaTalluu U3TrOTaBJIMBACTCA 110 OJHOMY M3 TPEX BAPHUAHTOB UCIIOJTHCHUA:



