2)OaHO3TaXKHbIe MPOMBILLJIEHHbIE 34aHUA.

KOHCTPYKTUBHBIMU U TEXHONOTMYECKUMU OCODBEHHOCTAMM 13TaXKHOro NPOMbILWIEHHONO 34aHWUA ABAAETCA 060pyAoBaHME UX TPAHCMOPTHLIMU
cpeacTBaMy — MOCTOBbIMM M MNOABECHBIMM KpaHamu. K aiemeHTam KOHCTPYKLUMIA 13TarKHOrO NPOMbILLAIEHHbIX 34aHWUI ¢ 6aN0OYHBIM NOKPLITUEM
OTHOCAT: KOJIOHHbI (CTOMKK), 3agenaHHble B GyHAAMEHT, pUrenn MOKPbITUA, ONUPAIOLLMECA Ha KONOHHbI (6anku, depmbl, apku), NauTbl
NOKPbITUA, YNIOXKEHHbIE N0 pUreNsm, NoAKpaHoBble 6anku, CBETOBbIE U aspaLMoHHble poHapu. OCHOBHAA KOHCTPYKLMA KapKaca - nonepeyHas
pama, obpa3oBaHHaA KOJIOHHAMMN U PUTENAMM.

Hecywue anemeHTbl 3gaHMA. KOHCTPYKLMM NonepeyHbIX pam U NPOAOJIbHbIX pam.

Hecywue KOHCTPYKLUMU OAHO3TAXKHbIX 343aHUI M3 COOPHbIX ene306eTOHHbIX 3/1IeMEeHTOB NMPUHATO AEe/INTb Ha NonepeyHble U NPOAO/IbHbIE.
MonepeyHble KOHCTPYKLUMU KapKaca 34aHWA HasblBAOT pamaMu; OHU BOCMPUMHUMAIOT Harpy3kM OT MOKPbITUA, CHera, KpaHoB, BETPa,
OENCTBYIOWEro Ha NPOA0/bHbIE CTeHbI M GOHAPK, @ MPU KAPKACHbIX CTEHAX — TaK}Ke HArpy3Ku OT CTeH. B OTAE/NbHbIX CyYasx pambl MOTyT 6biTb
paccyMTaHbl U Ha BOCMIPUATHNE APYrMX HAarpy30K U BO3LENCTBMI, Hanpumep ceMCMUYECKmX.

MpoAonbHble KOHCTPYKUUM 34aHUA obecneymBatoT YyCTOMYMBOCTb NOMNEPEYHbIX PaM U BOCNPUHUMAIOT NPOLO/IbHbIE HAarPy3KU OT TOPMOMKEHMUSA
KpaHOB M OT BeTpa, AENCTBYIOLLEro Ha TOPLOBbIE CTeHbI 34aHMA U TopLbl GoHapeit. MpoaoabHble KOHCTPYKLUM MOTYT BOCIPUHMMATbL U Apyrue
Harpysku u BO34eiCTBMA, B TOM YMCIe ceicMmUYecKkme. MonepeyHble KOHCTPYKLMK (pambl 34aHNA) COCTOAT U3 OCHOBHbIX HECYLLMX 3/1EMEHTOB
KapKaca 34aHuA: CToeK v pureneii. B ogHo3TaxKHbIX 34aHUAX cOOpHbIe ene3obeToHHble paMbl MOTYT 6bITb OAHOMPO/IETHbIE, ABYXMPONETHbIE U
MHOronposieTHble. B coBpeMeHHOM NMPOMbILINEHHOM CTPOUTEIbCTBE NPeob1afaloT MHOFONPOETHbIE 34aHMA.

C60pHbIe Kene3obeToHHble NonepeyHblie pambl COBUPAIOT U3 CTOEK (B O4HO3TAXKHbIX 34aHUAX UX HA3bIBAOT KOJIOHHAMM) U pUrenein, B Kadectse
KOTOPbIX MCMONb3YHOT CNAOWHbIE 31eMEHTbl — 6aNKU NOKPbLITUA (HasbiBaeMble B Aa/ibHelwem CTponuabHbIMKM H6ankamu) anbo pelseTyaTbie
anemMeHTbl — GepMbl NOKPbITUA (Ha3biBaemble B Aa/ibHEWLIEM CTPONUAbHbIMU depmamu).Purenn nonepedHbiXx pam Mo CBOEN KOHCTPYKLUM
MOFYT 6bITb CANOWHBIMW UAN CKBO3HbIMM, @ COEAUHEHUE UX CO CTOMKAMM — YKECTKOEe WU LapHUPHOe. Bbibop ouepTaHusa n Gopmbl cedeHus
purens, ero KOHCTPYKLUMU U XapaKTepa COeAMHEHUA CO CTOMKaMM 3aBUCUT OT pasmepa NepekpbiBaemoro nposierta, BuAa KpPOBAWU, NPUHATON
TEXHOIOTMM U3TOTOBNEHUS U MOHTaXa.

KonoHHbI 13T 34aHKMA KnaccuduumpoBaHbl B 3aBUCUMMOCTM OT XapaKTepa M3MeHeHUa NonepeyHoro ce4yeHms No 4/AMHe, Xapaktepa KOHCTPYKLMHK,
BMAOB COEAVMHEHMWIA 33aBOACKMX 3/1EMEHTOB U KOHCTPYKTUBHOW cXembl. KoMOH 6bIBaloT C MOCTOAHHbIM CEYEHWEeM C NepemeHHbIM —
cTyneHyaTble. KOMIOH € MOCT ceyeH Npum B 34aHUAX 6€3 MOCT KpaHOB. B OCTanbHbIX CAy4yasx MPUM CTyMeHY KOMOHHbI. Mo xapaktepy
KOHCTPYKLMU Pa3NnyaloT KOMIOHHbI CM/IOWHbIE, UMEIOWME CMI/IOWHYIO CTEHKY M/Y MOACamMM, U CKBO3HbIE, B KOT MOACA BETBEW COes-Hbl APYr C
APYrom peLeTKon uam naaHkamu. CnaolwHble - npu Kp Q 4o 30 T 1 OTH He6OAbLWOW BbIC 34-A (40 12 m); ckBO3HbIe - Npy Q>30 T U BbIC 34-A >12
M. CKBO3Hble - bosiee 3KOHOM MO 3aTpaTe MeTanna, HO TPYAOEMKM B U3rotosneHuu. LLIMpoKoe MpuUm MM KOMOHHbI CMeLaHHoro Tuna, B
KOTOPbIX BEpXHUE (HaLKPaHOBbLIE) y4aCTKK, BCAEACTBME OrpaHUYEHHbIX rabapuToB, BbINOA CM/IOW, @ HUK — CKBO3 (60/IbLLUMHCTBO CTyNeH4YaTbIX
KOJIOHH 13T NPOMbILLINEHHbIX 34aHWUIA).

Purenn nonepeyHbix pam CM/IOWHbIE WU CKBO3Hble, @ COEAMHEHME UX CO CTOMKAaMM KeCTKoe WU LiapHUpHoe. MKecTkoe coeguHeHue
NPUBOAUT K YMEHbLLUEHUIO U3rMBAIOLLEr0O MOMEHTA, HO MPWU 3TOM He AOCTUrAETCA He3aBUCUMas TUMWU3ALMA pUreneil U KONOHH pambl, T.K.
Harpysku, NPUIOMKEHHbIE K KOJIOH, BbI3bIBAOT U3rMb MOMEHT U B PUrene, a Harpysku, MPUNOXKEHHbIE K PUrENtO, BbI3bIBAOT U3rMG MOMEHT B
KOJIOHHe. Mpy WapHUPHOM COeANHEHWUM BO3MOKHbI TUMMU3ALLMA pUresieil  KONOHH, T.K. B 3TOM C/ly4ae Harpysku, NpUIoKeHHble K 0gHOMY U3
3/1IEMEHTOB HE BbI3bIBAOT M3rMO6 MOMEHTOB B APYrOM 3/1eMEHTE. B MpaKkTUKe OTEYEeCTBEHHOTrO MPOMbILIIEHHOTO CTPOUTENLCTBA Pambl
OAHO3TANKHBIX 34aHUIN C YKECTKMMM Y31aMU NPU COOPHBIX KeNe306€TOHHbIX KOHCTPYKLUMAX NPAKTUYECKM HE NPUMEHAIOTCA; PAcnpoCTpaHeHue
NONIYYUIU TONIbKO Pambl C LUAPHUPHBIMU BEPXHUMM Y31aMW. KOHCTPYKLUA COeANHEHUA PUreNs C KOSIOHHOM BbINOHAETCA MOHTAXKHOW CBapKoW
CTaNbHOrO OMOPHOrO IUCTA C 3aKNAAHOM AeTasnblo B KOHLE KO/MOHHbI. Mpu nponete Ao 18 m B KayecTBe purens NPUMEHSIOT NpeaBapUTENbHO
HanpsaeHHble 6anku, npu nponete 24, 30 m — depmbl.

KoNOHHbI U purenn coeauHATCA Mexay coboit nMpu NOMOLWM 3aKNafHbiX AeTanei, aHKepHbIX BONTOB M OTHOCWUTENbHO He6o/bLOoro
KO/IMYeCTBa CBapHbIX WBOB. TakuMe COegUHEeHWA NoAaT/IMBbl, MO3TOMY YCNOBHO PACCMATPUBAIOTCA KaK LWAPHMPHbIE, XOTA MPAKTUYECKu
CNocobHbI BOCMPUHUMATb HEGONbLIME MOMEHTbI, OBbIYHO HE YUUTbIBaEMble B pacyeTe. BHU3Y KONOHHbI 3awemneHbl B dyHaameHTax. C6opHble
enesobeToHHble pambl AenatoT 06bIYHO M3 TUMOBbIX 3/1IEMEHTOB 3aBOACKOIO M3rotoB/ieHWA. Pambl 34aHWUiA B NPOAO/IbHOM HanpaBaeHUM
COeAUHAIOTCA MeXay CcOoboW MOBEpXy KECTKUM AWCKOM MOKPbITUA (NPU CKATHbIX MOKPbLITUAX C HebONbLOW BbICOTOM OMOPHbLIX 4YacTen
CTPONWUAbHbIX 6anoK U bepm) UAM NOACTPONUIBbHBIMU KOHCTPYKLMAMM, KOTOpble obecneymBatoT Haubosee KECTKOE COEAUHEHWE, Uan
NPOAO/bHBIMU  BEPTUKANbHLIMU CBA3EBLIMM 3NEMEHTAaMW B YPOBHE OMOPHbIX YacTeil CTponuabHbiX 6anok u depm, a wHoOrga WM
rOPU30HTaNlbHbIMK  CBA3AAMU. B 34aHMAX C MOCTOBbBIMM KpaHamMu COEAUHWUTE/NIbHbIMU 3/71eMEeHTaMMU MNPOAONbHOW KOHCTPYKUMM CNy»KaT
NoAKpaHoBble 6asKM U CBA3U MEXKAY KONOHHAMMU.

MpocTtpaHcTBeHHas paboTa KapKaca 3gaHuA. CUcTeMbl CBA3ei OAHOITaXKHOIO NPOM3BOACTBEHHOTO 34aHUS.

MpoCTpaHCTBEHHanA EeCTKOCTb WM YCTOMYMBOCTb  OAHOSTA)KHOFO  KAapKaCHOro  34aHWA  OOCTUraloTCA  3alleMIEHUEM  KOJIOHH B
dyHOoameHTax(kecTKoe). B nonepeyHoOm HanpasieHUW MPOCTPAHCTBEHHAA EeCTKOCTb 34aHuA obecneymBaeTca nonepeyHbiIMM pamamu, B
NPOAO/SBHOM — MPOAO/bHBIMKA pamamu, OBPa3OBAHHBIMW TEMW KE KOJNOHHAMM, 3N1EMEHTaMWM MOKPbLITUA, MOAKPAHOBbIMKM HasKkamu U
BEPTUKaNbHbIMU CBA3AMM.

HasHaueHue cBAszeit. CucTema BepTUKaNbHbIX U TOPU3OHTaNIbHbIX CBA3EN MMeET cneaylolme HazHauyeHusA: 06ecneunTb XecTKoCTb MOKPbITUA B
LenoMm; NpuaaTb YCTOMYMBOCTb CXKATbIM MOACAM puresei NomnepeyHbiX pam; BOCMPWHUMATb BETPOBbIE HArpysku, AEMCTBYIOLIME Ha Topel,
3[,aHUA; BOCNPUHUMATL TOPMO3HbIE YCUANA OT MOCTOBbIX KpaHOB. C1ucTema cBsi3eit paboTaeT COBMECTHO C OCHOBHbIMW 3/1IeMeHTaMM1 KapKaca u
NOBbILAET NPOCTPAHCTBEHHYHO ECTKOCTb 34aHUA.

BepTuKanbHble cBA3U. [OPU30HTA/IbHBIE HAarpy3KW B NPOAO/IbHOM HanpaseHUM BOCNPUHUMAIOTCA NPOAOAbHON pamoi. Purenem npososibHoM
pambl ABnAeTcA NOKpbiTUe. COeAMHEHWE MEXAY NAUTaMKM NOKPLITUA U KONIOHHAMMU OCyLLecTBAAETCA Yepe3 pepmbl UauM 6anku, KoTopble
06/134a10T MasoN KeCTKOCTblO M3 CBOEW MAOCKOCTU. Mpu OTCYTCTBUM CBA3EM FOPM3OHTANbHAA CUA, NPUIONKEHHAA K MOKPbITUIO, MOXET
NPMBECTU K 3HAUUTENbHbIM AedOopMaLMaM pUrenei s NAOCKOCTHU, a FOPU3OHTaNbHAA CUIA, MPUNOMKEHHAA K OAHOMN U3 KONOHH — BbI3BaTb ee
cyuiecTBeHHy0 aedopmaumio 6e3 nepefiaunm HarpyskM Ha Apyrue KOMOHHbI. CUCTEMA BEPTUKANbHbLIX CBA3EM MO /IMHUM KOMOHHbI 34aHUA
CO34a€T EeCTKoe, reoOMeTpPUYECKN HEU3MEHAEMOE B NPOA0/IbHOM HanpaBAeHUN NOKpbITUE

Fopu30oHTaNbHbIE CBA3U NO HUXKHEMY NOSACY purenei. BeTposble HarpyskM Ha Topew, 34aHMA Bbi3bIBalOT U3rMG KOJIOHH TOPLLEBOM CTeHbl. Ans
YMEHbLUEHWA PAcYeTHOro NposieTa 3TUX KOJIOHH NOKPbITUE UCMO/b3YIOT KaK rOPU30OHTabHYO onopy. FOpM30HTaNbHOW ONOPOoI ANA TOpLEeBoi
CTEeHbl ABNAETCA M rOpU3OHTasbHaA cBsA3eBasa ¢depma B ypOBHe HUXKHero nosca purens. MopobHas AononHWTeNnbHas paboTa MoOXKeT
yCTpamBaThCA B YpOBHE Bepxa NOAKPaHOBbIX 6anoK. FOpU3OHTanbHbIe CBA3M MO BEPXHEMY MOACY purenei. YCTOMYMBOCTb CXKAToro nosca
pureneii nonepeyHolr pambl U3 NAOCKOCTM obecneynBaeTca NAMTaMMU NOKPbITUA, KOTOPbIE NPUBAPEHbI 3aKNaAHbIMU AeTanAMU K purenam. [ns
YMEHbLUEHUA PacYeTHOro npoJsieTa CKaToro nosca purens, no ocu ¢GoHaps YCTaHaB/AMBAOT PACNOPKM, KOTOpble B KpalHWX nposieTax
TemnepaTypHoro 610Ka NPUKPENIAIOT K rOpuU3oHTasbHbIM Gepmam M3 CTafibHbIX YroNKOB.B KapKacHbIX 34aHUAX FOPU3OHTa/IbHbIE HArpysKu
(BeTpoBble, KpaHOBbIE, CEMCMUYECKME U Ap.) MOTYT BOCMPUHMMATLCA COBMECTHO KapKaCOM WM BEPTUKANbHbIMW CBA3EBbIMM Auadparmamu,
COeANHEHHbIMU NEPEKPbITUAMMU B eOUHYI0 MPOCTPAHCTBEHHYIO CUCTEMY UM TOIbKO KApKAaCOM KaK PamMHOW KOHCTPYKUMEW Npu OTCYyTCTBUM
BEPTUKaNbHbIX ANAarpamm.B MHOro3Ta’*kHOM NaHesIbHOM 34aHWUM FOPU30HTa/IbHbIE BO3AENCTBUA BOCMPUHUMAIOTCA COBMECTHO NPOAO/bHbIMU U
nonepeyYHbIMU CTEHAMM, COEAMHEHHbIMM C MOMOLLbIO NEPEKPLITUM B €A4NHYIO MPOCTPAHCTBEHHYIO CUCTEMY.






