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1. OBLWWE NONOXEHWA

K BCTYNUTENbHBIM WCMbITAHWAM B MarucTpaTypy AOMNycKalTca nvua, UMeruMe AOKYMEHT
rocyaapcteeHHoro obpasua o Bbiclem obpasosaHuv nwoboro ypoBHA (gunnom Gakanaspa,
cneuManucTa unu MarucTpa).

Nuua, melowme aUNNOM MarucTpa, MoryT BbiTe 3a4MCneHbl TONbKO Ha MecTa no gorosopam o6
OKasaHuK NnaTHbIX o6pasoBaTesnibHbIX YCNyr.

Mpurém ocyLwecTBNSETCA Ha KOHKYPCHOW OCHOBE NO pe3ynbTaTaM BCTYNUTENbHbIX UCMbITAHWA.

Mporpamma BCTYMWTENMbBHbLIX WCMbITAHWA B MarucTpatypy no HanpasneHuwoo 08.04.01
CTpouTenLCTBO COCTaBneHa Ha ocHosaHuuM PeaepanbHOro rocyaapcTeeHHoro obpasosaTenbHOro
cTaHgapTa Bbicwero obpasoBaHua noarotoBku Gakanaspa no Hanpaeneduo 08.03.01
CTpouTenLCTBO W OXBaTbiBaeT 06asoBble AUCUMNNWHBI NOArOTOBKM OakanaBpoB Mo AaHHOMY
HanpasneHuIo NOArOTOBKW.

Mporpamma coaepXXuT onucaHvne opMbl BCTYNWUTENbHbBIX UCMbITAHWIA, NEPEYEeHb BOMNPOCOB ANA
BCTYMNUTENbHBIX UCNBITAHUIA U CNIUCOK NUTEPaTYpPbl PEKOMEHAYEMOW ANA NOArOTOBKM.

2. UEJb BCTYMUTENBHOIO UCTbITAHUA

BcTynutenbHble uUcnbiTaHWs NpyW3BaHbl ONPeAennTb CTeneHb rOTOBHOCTW MOCTynatowero K
OCBOEHMWI0 OCHOBHOW obpasosaTenbHOW nporpaMmMbl MarucTpaTypbl NO HanpaBneHW MOArOTOBKW
08.04.01 CrpoutenbcTBO, 06pasoBaTenbHas nporpamma noaroTosku - Teopusa U NpoekTupoBaHue
XKene306eTOHHbLIX KOHCTPYKUWUA.

3. ®OPMA NPOBEAEHUA U KPUTEPUWN OLIEHKW BCTYMNUTENBHOIO UCMbITAHUA

BcTynuTenbHoe ucnbiTaHue no NpoubHLIM AUCLMMNMHAM NPOBOANTCS B NUCbMEHHON (opme
B COOTBETCTBUW C YCTAHOBMEHHBLIM NpéMHON Komuceunen Caml TY pacnucaHvem.

Ha BbINonHEHWe 3K3ameHaunoHHon paboTel gaetca 3 4aca (180 MuHyT).

BapuaHTbl 3agaHuin (BuneTbl) cogepxaT 3 Bonpoca - No OAHOMY W3 KaXKAOro npueefeHHoro
Bbille pasfenos: «ConpoTuBneHue xene3obeToHa U 3MemMeHTbl Xene3o6eToHHbIX KOHCTPYKLNAY,
«Kene3obeTOHHbIE KOHCTPYKLUMW MHOrO3TaXKHbIX MNPOMBILWMEHHbIX W rPaXAaHCKUX 30aHUAY,
«KameHHbIe KOHCTPYKLMMY, « KOHCTPYKLMW OAHO3TaXHbIX MPOMBILLIIEHHbIX 34aHWAY.

Bce sapgaHws TpebyloT 3anucy nonHoro oteeta. 3a OTBET Ha KaAbl BOMPOC U3 3aAaHuA, B
33BUCUMMOCTM OT NPaBUNLHOCTU U MOMHOTLI €ro NPEACTABMNEHMS], NOCTYNAOLLMIA MOXET Nosy4nTh oT 0
no 100 (cTo) 6annos.

BbinonHeHWe 3afaHuin OLEHMBAETCA NPeAMETHON KOMWUCCUEN Ha OCHOBE HWKe NpUBEAeHHbIX

KpUTEPUEB.

OueHka B

KpuTepuit OLeHKU BbINONHEHUA 3afaHNN
6annax S

MpuBeaeHb! BEpHbIe ONpeaeneHns ykasaHHbIX B BONPOCax NOHATUM, NOruiecki
npasunbHaa NocneaoBaTebHOCTL anropMTMOB PACHETOB CTPOUTESbHBIX
KOHCTPYKLMiA. iMetoTcs BepHble 060CHOBaHMA BCeX 0BLLMX MONOXEHWiA pacyeTa 1
KOHCTPYMPOBAHWS OTAEbHbIX 3NEeMEHTOB U 34aHusA B Lienom. MNokasaHo ymeHue
NPOEKTUPOBATb U KOHCTPYMPOBaTh. PacyeTbl CTPOMTENbHBIX KOHCTPYKLIAWA
NoAKpenneHbl 3HaHWUAMU COMpoMaTa ¥ CTPOUTENbHON MexaHuk1. Heobxoanmbie Ans
WANOCTPALMMN OTBETA YEPTEXM U CXeMb! BbINONHEHbI 6e30Wn6o4H0. Ha pacyeTHbIX
cxemax npuseneHsl Bce HeobxoauMLIe yCUnnga, pacyeTHble 1 reoMeTpuveckne

100




OueHKa B
6annax

KpuTepui oueHKM BbINOMTHEHNA 3alaHui

napameTpbl. OTBET AETalNbHbIA.

80-90

MpuBeaeHbl BEpHbIE ONpeaeneHns ykasaHHbIX B BONPOCaX NOHATWIA, NOrM4ecku
npaBuribHas NoCNeA0BaTENbHOCTb anropMTMOB PACYETOB CTPOUTENbHBIX KOHCTPYKLMA.
AmetoTcs BepHble 060CHOBaHNA BCeX 0BLLMX NOMOXEHUA pacyeTa 1 KOHCTPYVPOBAHMUA
OTAENbHbIX ANEMEHTOB W 3AaHMA B LENOM. 10kasaHo yMEHNE NPOEKTUPOBATL W
KOHCTPYMpoBaTb. Pac4eTbl CTpOUTENbHBIX KOHCTPYKLUIA NOAKpenneHbl 3HaHUAMA
conpomara 1 CTpoUTenbHON MexaHukn. Heobxogumble 4nsa unncTpaummn oteeTa
YepTeXMN U CXeMbl BbINONHEeHb! 6e30wnboYHo. Ha pacyeTHbIX cxemax NnpuBeaeHbl Bce
HeoBXoauMbIE YCUIWsi, PacHETHbIE U reOMETPUYECKE napameTpbl. BoamoxHb! 1-2
HerpyObie oLWMOKN NNn ONWUCKN B anropuTMe pacyeTa, Ha CXemax Unu YyepTexax, He
BNVAIOLLME Ha NPaBUnbHOCTL oTBeTa. OTBeT NoAPOGHBIA.

60-70

MpuBeaeHbl BepHble onpeAeneHns ykazaHHbIX B BONPOCax NOHATWA, NOru4ecku
npasunbHas NocneaoBaTenbHOCTb anropuTMOB PACHETOB CTPOUTESbHbIX
KOHCTPYKUWiA. VIMetoTca BepHble 060CHOBaHMA BCEX 0BLLMX NOMOXKEHWA pacyeTa u
KOHCTPYMPOBAHUA OTAENbHbIX ANEMEHTOB 1 3AaHnA B Lenom. NokasaHo ymeHne
NPOEKTUPOBATb W KOHCTPYWPOBaTb. BO3MOXHbI HErpyObie oMbk Ha YepTexax 1
cxemax. Ha pacyeTHbIx cxemax npuBeeHbl OCHOBHbIE YCUIUA, pacyeTHbIe 1
reomeTpuyeckue napaMmeTpbl. BoamoxHbl 2-3 Herpybble oWwnbKu nnm onucky B
anroputTMe pacyeTa, Ha Cxemax Unu YepTexax, He BNvsLue Ha npasunbHOCTb
oTBeTa.

40-50

MpuBeeHbl BEPHbIE ONPeAeneHns yka3aHHbIX B BONPOcax NOHATWA, Nnorniecku
npasBunbHas NocrnefoBaTenbHOCTbL anropuTMOB PacieToB CTPOUTENbHbIX
KOHCTPYKUwit. Cnato o6ocHOBaHbI OCHOBHLIE MOMOXEHWs pacieTa U NPOeKTUpOoBaHNSA
OTAENbHBLIX 3NEMEHTOB U 34aHWA B LienoMm. [okasaHbl OCHOBbI KOHCTPYMPOBAHUA.
Bo3MOxHbl Herpybble ownbkn Ha yepTexax n cxemax. Ha pacyeTHbix cxemax
NpUBEAEHbI UL HEKOTOPbIE YCUMNUA, PACYETHbIE U rEOMETPUYECKNE NapameTpbl.
BoamoxHb! 2-3 HerpyGbie owmnbkn nnv onucku B anropuTtMe pacyeTa, Ha cxemax unu
yepTexax, He BUAIoLLVE Ha NPaBUIbHOCTL OTBETA. PN 3TOM BO3MOXEH HEBEPHLIN
OTBET

20-30

MpvBeeHbl BEpHble ONpeaeneHns ykasaHHbIX B BONPOCAX NOHSTUN, He cobnrogaeTcs
NOTMHECKN MPaBUrbHas NocnefoBaTernbHOCTL anropuTMOB PaCHETOB CTPOUTENBHDIX
KOHCTpYKUMiA. He 060cHOBaHE!I OCHOBHbLIE MOMOXEHUs1 pacyeTa U NPoeKTUPOBaHUSA
OTAEMNbHbBIX ANEMEHTOB U 30aHWs B LienoM. He nokasaHo yMeHue KOHCTPYMpOBaHUA.
Bo3MOyHbI OLUMBKIM Ha YepTexax u cxemax. Ha pacyeTHbIX cxemax He npuBeaeHbl
YCUNUA, pacHeTHbIE 1 reoMeTpUdeckie napameTpbl. Bo3MoXHbI OLMBKM UNK ONUCKK B
anropuTMe pacyeTa, Ha CxeMax unu yepTexax. MNpy 3Tom BO3MOXEH HeBEpPHbI OTBET

Bce cny4aum peLleHus, KOTopble He COOTBETCTBYHOT BbillieyKa3aHHbIM | kpuTEPUAM
oueHok B 20-30,40-50, 60-70, 80-90, 100 6annos.
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4. NMPOrPAMMA BCTYNUTENBHOIO UCNbITAHUA

BcTynuTensHoe UchbiTaHMe Mo npodurbHbIM - AUCUMNIIMHAM MPOBOAWTCA MO MPOrpamme,
Ha3upyloLLeiics Ha OCHOBHOW obpasoBaTtencHo nporpamme Oakanaspuara no HanpasneHuo
nogrotoBku 08.03.01 CtpouTenbcTBO.

1. CONpoTUBIEHMNE XKene3o6eToHa U 3NEMEHTHI Kene306eTOHHbIX KOHCTPYKUUA.

KpaTkue ucTopuyeckne CBEeAEHUS O BO3HUKHOBEHWM K Pa3BUTWM xenesobeTtoHa 3a
py6exom wu B Poccuu. CywHocTb xenesobeTtoHa. [loHATME O xenesobeToHe Kak
KOHCTPYKTMBHOM KOMMO3WUWMU ABYX MaTepuanos — 6eToHa u CTanbHOW apmaTypbl. YCNoBus,
obecneuynsaloime COBMECTHyl0 paboTy OeToHa ¥ cTanbHOW apmaTtypbl. OcobeHHOCTH
xenesobetoHa — obpa3oBaHWe TpelMH Ha CcTaguu 3kcnnyatauuu OT pacTarusakolinx
HanpsxeHuin. OBblYHble CBOCTBa Xene3obeToHa. Cnocobbl M3roToBneHWA W BO3BEAEHUA
)Kene3oBeToOHHbIX KOHCTPyKuuit. O6nacTb npuMeHeHua xenesobeToHa W NepcneKkTUBk
pasBUTUSA.

1.1. OCHOBHblE (PU3UKO-MexaHu4yeckue ceolicmea 6emoHa, cmasnbHOU apmamypel U
XenezobemoHa

1.1.1. OCHOBHble (N3NKO-MexaHu4Yeckne ceoncTea 6eToHa

OCHOBHbIE CBEfAeHUs, Buabl 1 knaccudukayms 6etoHa. CTpykTypa UEMEHTHOro fbeToHa
N ee BNUAHME Ha (PU3MKO-MEXAHWYECKWNE XapaKTEPWUCTUKK OeToHa. CeepeHus o u3nko-
MEXAHWYECKMX cCBOWCTBAx Apyrux 6eToHoB  (MAOTHOrO  CUMUKATHOrO,  AYEucToro,
XKapOCTOMKOro, KMCNOTOCTOMKOro). Monumep6eToHbl. Buabsl nonumep6eToHOB, WX OCHOBHbIE
cBoicTBa 1 obnacTtu NnpUMeHeHus.

MpouHocTe 6GeToHa. ®akTopbl, BAWAOLME Ha NPOYHOCTL beToHa. XapakTep
paspyweHus GeTtoHa npu cxatun. Kybukosas npo4HOCTb BeToHa, NpU3MEeHHaa NpPOYHOCTbL
GeToHa, NPoYHOCTb GeToHa MNpu PacTAXEHWU, MECTHOM CXaTuu. CeoicTBa 6eToHa npu
ANUTENBHOM, MHOTOKPATHO NMOBTOPHOM, YAAPHOM U C/TOXHOM 3arpyXeHuu.

[lepopmaTuBHble cBoitcTea GetoHa. OBbemHble pedopmaumun — ycapgka n HabyxaHue
GeToHa, TemnepaTypHble Aedopmauun. KoadhpunumeHT nuHenHown TemnepaTypHou
gedopmanmm 1M ero 3aBUCUMOCTb OT BMAA LeMeHTa, 3anonHuTenein u Apyrux (hakTopos.
Cunoeble gedopmauun. OaHoOKpaTHoe 3arpyxeHue KpaTKOBPEMEHHOW Harpy3kow, BNvAHWE
CKOPOCTW HarpyxeHus. HenuHenHas CBA3b MEXAY HanpaXexHnamn W gedopmaymamun.
Ynpyrvue v nnactuyeckue gedopmacuu.

Moaynb pedopmayum OeToHa: HauyanbHbLIA MOAYNL YAPYrocTn, MoAynb MNOMHBIX
aedopmauumin, moaynb ynpyronnactu4HocTH GeToHa, CBA3b Mexay Humu. KoadduuueHT
ynpyrux u nnacTu4eckux pedopmaumii. MpeaenbHbie CXUMaemMoCTb M PacTAXUMMOCTb
BetoHa. KoatppunLuMeHT nonepeyHbIX pedopmaumii 1 moaynb casura 6eToHa.

Oedopmauum npu  AMUTENBHOM  3arpyXeHuw. MonayyecTb 6eToHa U akTopbl,
BRMsAOWME Ha Aedopmaynn non3yyecTu. Kpueble nonsyyectu. JluHenHas w HenuHenHas
nonsyyectb. Mepa ¥ XapakTepuctuka nonsy4ectu feToHa. Penakcauus HanpsXeHuid B
GeToHe.

Nedopmauun 6eToHa NPy MHOrOKPaTHO NOBTOPHOM OeNCcTBUM Harpy3ku. BbIHOCNNBOCTL
6eToHa.

Knacc No NPOYHOCTM Kak CTaTUCTUYecKas MPOYHOCTHAsA XapakTepuctuka. Knaccebl
GeTOHOB NO MPOYHOCTM Ha cxaTue W pacTskeHue. Mapku 6eTOHOB MO MOPO30CTOMKOCTH,
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BOAOHENPOHULAEMOCTU, CpefiHell NMOTHOCTM U MO camoHanpskeHuo. OOwwne ceeaeHus o
Ha3Ha4YeHUN Knacca n mapkv 0eToHa.

1.1.2. ApmaTtypa AnA Xene3obeToHHbIX KOHCTPYKUUA

HasHayeHune apmaTtypbl. Paboyas u MOHTaxHas apmartypa. [ubkaa apmatypa u ee
BUAbl B 3aBUCUMOCTW OT TEXHOMOTUW W3roToBrneHus, cnocoba ynpoyHeHus, Gopmbl
NoBEpXHOCTW W crnocoba nNpuUMeHeHWs npu apMuUpoBaHUKM  KOHCTPyKUWiA (apmatypa
HeHanpsraemas u Hanpsraemas).

YXecTkas apmaTypa 13 npokaTHblX npodunei n obnacTn ee npuMeHeHuns.

MpoyHoCTHbIe W AedopmaTUBHbIE CBOWCTBA apmaTypHbIX ctanein c nnowankown
TekyyecTn. MOBbIWEHNE NPOYHOCTW W YMEHbLUEHWE MNNACTUYHOCTU NYyTEM NerupoeBaHusa
yBENMYEHVA COAEpXaHWa yrnepoaa. Tepmuyeckoe YnpoYHEHUe apmaTypHbiX cTanei.
YCROBHbI Npefen TekyyecTu. YNpOUHeHWe ropsyekaTaHon apmMaTypHOW CTanu BbITAXKKOWA B
XONOAHOM COCTOSHWW. BbICOKOMPOYHAs apmaTypHasa nposonoka. Moayne ynpyroctu
apMaTypHbIX cTaneun.

MNacTMYHOCTb, CBapWBaeMOCTb,  X/Ta4HONMOMKOCTb,  PEONOorMYeckue  CBOUCTBA
(penakcauyss  HanmpsKeHUW) apmaTypHblX — cTanel. YcTanocTHoe — paspylweHue u
AVHamMu4yeckoe  ynpo4yHeHue. BrnusHMe Ha  MexaHudeckue  CBOWCTBA  apmaTtypebl
BbLICOKOTEMMNEPATYPHOro Harpesa.

Knaccbl M Mapku apmaTypHbiX cTaned M WX MexaHW4eckue XapakTepucTuku.
PekoMeHZaLWUu No UCNoNb30BaHMIO apMaTypbl B pasnunyHbiX KOHCTPYKUMAX. Y4eT xapakTepa
AEACTBYIOWMX  HArpy3oK, pacyeTHO  TemnepaTypbl M yCroBui  dkcnnyaTayuu
)ene3o6eTOHHbIX KOHCTPYKUWIA.

ApMaTypHble CBapHble W3fenusa — Kapkacbl u ceTku. nockue u NpOCTPaHCTBEHHbIE
kapkacbl. M3fenus u3 apmaTypHOW NPOBOMOKW: KaHaTbl, NPAAUM U TMy4KA. CeapHble
COEAVWHEHNs apmaTypbl W NpUMeHsemble BuAbl cBapkun. CTanbHble 3aknajHblie AeTanv B
cOOpHbIX 3NEeMeHTax.

HemeTannuyeckas apmaTtypa.

1.1.3. OcHOBHble (PN3NKO-MEXAHUYECKNE CBONCTBA Xene3obeToHa

TexHn4yeckas W  3KOHOMMYECKas  CyWHOCTb MNpeaBapuTesibHO  HanpsaXeHHOro
xenesobeTtoHa. [pa cnocoba co3faHUS NpeABapUTENbHOrO HaMpAXeHWA: HaTsAXKeHne
apmaTypbl Ha ynopbl, HaTsAXeHne apmaTtypbl Ha 6eToH. MexaHM4eckoe, aNeKTpoTepMmmyeckoe
N 3NEKTPOTEPMOMEXAHUYECKOE HaTAXEeHNEe Hanpsraemoi apmartypsl.

CuenneHve apmaTypbl ¢ 6eToHOM. BnusHme BbICTYNOB HAa NOBEPXHOCTU apMatypel, Cui
TPEHUA W CKNeuBaHua apmaTtypbl C GEeTOHOM Ha MPOYHOCTb cuenneHna. AHKepoBKa
apmaTypel B 6eToHe. KOHCTPYKLUKN aHKepoB.

Ycagka xenesobeToHa W nepepacnpegefieHWe HanpsXeHua B apmaTtype u beToHa
CKaTOro aneMeHTa BcrneacTeune nonsyyectu. CoBMecTHoe AeNUCTBUE YCaAKM 1 NOM3yHecTy.

3awWwunTHbIA cnoit 6eToHa. ®akTopbl, BRUsOWMNE HA HasHa4YeHWe TOMWMHBI 3alUTHOro
CNos: BUA W knacc GeToHa, BMA W AuameTp apmatypbl, rabapuTHble pasmepbl Ce4eHWA
3neMeHTa, YCrnoBua akcnnyatauuu v ap.

Koppoaus xenesobeTtoHa # Mepbl 3aliUTbl OT Hee. Apmononumep6etoH. Oco6eHHOCTH
3aBO/JCKOTO W3rOTOBNEHUA Xene3o0eTOHHbIX KOHCTPYKUMA W OCHOBHblE TEexHomnoru4eckue
cXeMbl: NOTOYHO-arperaTHas, CTeHjoBas, KOHBeepHas.

1.2. 3kcnepumeHmarsnbHble OCHO8bl Meopuu CconpomusneHua xeneszobemoHa U
Memodsl pacyema xene306emoHHbIX KOHCMPYKYuu

1.2.1. BkcnepuMmeHTanbHble AaHHble 0 paboTe xenesobetoHa noa Harpy3kom
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3HaueHne SKCNepUMeHTanbHbIX WCCMefoBaHWA B PasBUTUW Teopuu CONpOTUBNEHNA
xenesobeToHa. TpuW CTaguvM HanpAXeHHO-Ae(POPMUPOBAHHOrO COCTOSAHUA HOPManbHbIX
CeYeHMil Kene30BeTOHHbIX 3MEeMEHTOB W XapakTep paspylieHus wux npu wusrube, npw
BHELEHTPEHHOM CXaTWX U BHELEHTPEHHOM pacTsXeHuu. BnusHue npeasapuTenbHOro
HanpsxeHusa. Mpouecc o6paszoBaHNsA U PAcKPbITUA TPELUH.

O6lmne CBeAeHUs O pacyeTax Xene3oOeTOHHbIX KOHCTPYKUWA no  AonyckaembiM
HanpsxeHnAM. NoHATNE NPUBEAEHHOTO CEYEHUA. .

MeToa pacyeTa HOPManbHbIX CeYeHWA no paspywawnwnm ycunuam. OcHoBHbIE
NonoXXeHWa MeToda, ero npeuMyLecTesa u HefocTaTKu.

MeTon pacyeTa )ene3oB6eTOHHbIX KOHCTPYKLUWUIA NO NpeAenbHbIM COCTORHWUAM. MoHATHe
NpefienbHOro COCTOSAHWUS KOHCTPyKuMW. CyL|HOCTb pacyeTa no AByM rpynnam npeAaesbHbIX
COCTOSIHUM: Hecylleini cnocoBHOCTW (MPOYHOCTH, YCTOWYUBOCTH, BbIHOCNMBOCTU) U
NPUroAHOCTU K HOPManbHOW aKkcnnyaTayun (TpelwmHocToNKoCTH, AedopMaLUaM).

OCHOBHble HOPMAaTUBHbIE [OKYMEHTbl, UCMONb3yeMble Npu pacyeTe Kene3obeToHHbIX
KOHCTPYKUWWA.

PacuyeTHble (DaKTOpbl - HArpy3kn 1 MPOYHOCTHLIE XapaKTepUCTUKK BeToHa u apmaTypel,
uX cnyvakHas N3MEeH4YNBOCTb.

Knaccudukauyma Harpysok no AnUTenbHOCTK AencTeus. HopmaTueHble U pacyeTHble
Harpysku. KoadpduuneHTbl HagexXHOCTW Mo Harpyskam W No HasHa4eHWto COOpYXEHUS.
CouyeTaHuA Harpy3ok 1 Ko3MMOULMEHTbI COYETaHNN.

HopmaTuBHble N pacyeTHble CONPOTUBNEHNS B6etoHa. KoadhdnuneHTbl HagexHocTn no
GeToHy npw cxaTum u pactsxerun. KoadduuneHTs! ycnosui paboTtbl 6eToHa.

HopmaTuBHbIE W pacyeTHbie COMPOTUBNEHWUA apMaTypebl. KoadhpunumeHTbl HaaexXHOCTH
no apmatype. KoappuruneHTsl yCrnoeuih paboTbl apmaTypbl.

Tpu kaTeropuu TpeGoBaHUit K TPELYUHOCTONKOCTU Xene3o6eTOHHbIX KOHCTPYKUNWA.

 OCHOBHble MOMOXEHUs pacyeTa MO MpeAenbHbIM COCTOAHUAM (3anNUCb PaCHETHBIX
HEepaBEeHCTB).

MpefBaputenbHoe HanpsxeHue B apmaTtype u feTtoHe. HauyanbHble HanpsXeHua B
apmaType. KoHTponupyemblie HanpsxkeHus B apMaType npu HaTAXeHU Ha ynopsbl, Ha 6eTOoH.
MpeaenbHble HAaNPAXEHUA 06xaTua B 6eToHe. YcTaHoBneHue knacca 6eToHa B 3aBUCUMOCTH
OT Knacca Hanpsraemoy apmatypbl. [loTepu npeasapuTenbHbIX HanpshKeHWn B apmartype.
Yeunue o6xaTtna 6eToHa. HanpskeHus B 6eToHe npu o6xatuu.

1.2.2. O6wul cny4Yad pacyema MPOYHOCMU HOPMaslbHbIX ceyeHull cmep)xHeesblX
xene3obemoHHbIX 3/1eMeHmos

[lBa cnyyas paspylleHUa HOPManbHOro Ce4deHuns. nepebli cny4yai - paspyleHue
BCNeACTBME TEKY4eCTW pacTaHyToW apmaTtypbl, BTOPOW cnyvai - paspylweHue no cxatomy
f6eToHy. ['paHM4HOE 3Ha4veHue OTHOCWUTENbHON BbLICOTHI CXaToi 30HbI GeToHa U ycnosuA
paspyweHus B o6oux cnyyasx. lpeaenbHble 3Ha4eHNA kKoadhpuumneHTa apMnpoBaHUA.

1.3. Nzzubaembie arnnemMeHmMbl

KOHCTPYKTMBHbIE 0COGEHHOCTN u3rnbaembix 3MEMEHTOB. O6wue ceepeHus o6
narnbaembix anemeHTax: Gankax, nnutax. PaunoHanbHble Gopmbl ceyeHunih nsrnbaembix
anemeHToB. OcoBeHHOCTM apmupoBaHus 0Obl4HBIX U NpeABapuUTenbHO HanpsXeHHbIX
3NEMEHTOB.

AKCnepuUMeHTanbHble AaHHble 0 XapakTepe paspyLleHus anemMeHToB no HopMarnbHbIM ¥
HAKMOHHLIM CEYEeHUAM. PacuyeT NPOYMHOCTM MO HOPMAanbHbIM CeYeHUAM NpeABapuTenbHO
HaMpAXeHHbIX 9NneMeHToB W 6e3 npeABapuTenbHOro HanpsxeHua nwboro npoguns,
CUMMETPUYHOrO OTHOCUTENbHO CUMOBOW MIOCKOCTH.



N3rnbaemble SneMeHTbl NPAMOYronbHOro npodunA ¢ OAMHOYHOW apmaTypou.
Pekomergauumn no onpejeneHunio paunoHanbHblX pasmepoB cevyeHns. OCHOBHbIE pacyeTHble
dopmynel. Mcnonb3oBaHue BcnomoratenbHbix TabnuuHbix Ko3adhdUUMEHTOB. ANropuTm
pacyeTa nnowanun NonepeyHoro Ce4YeHus apmaTtypsbl.

OneMeHTbl MNpPAMOYrofbHoro npoduna ¢ ABOWHOW HEHanpsaraemoin apmaTypoi.
AnNropuTM pacyeTa nnouwjagu NonepeyHoro Ce4YeHus pacTAHYTON U CKaToW apMaTypbl.

[lBa pacyeTHbIX cnyyas ANS 3NeMeHTOB TaBposBoro npoduns. MNpusHakum pacyeTHbIX
cnyyaeB. PacyeTHble popmynbl 4NA Cny4Yyas, Korga rpaHvuua cxXaToil 30Hbl NpoxoaunTt B pebpe
CEYEHMNA.

MakcumanbHbie " MUHUMArnbHbIE  KO3MMOUUNEHTHI apMupoBaHua  3NemMeHTa
HopmanbHoro ce4yeHna. OCOOEHHOCTM npefenbHOro COCTOAHWMA HAKMNOHHOrO CeYeHuA
nsrnbaemoro 3ne- MeHTa. BO3MOXHble cnyvyau paspylweHWs 3NemMeHTa Mo HaKNoHHOMY
CeYeHU: AeCcTBUE NOonepeyvyHon cunel, AeNcTBMe MOMeHTa, pasgpobneHune cxaTtoro 6eToHa
B NOSI0CE MEXAY HAaKNOHHbIMUW TpeLnHamm,

PacuyeTHble opmMynbl ANSA NPOBEPKM MPOYHOCTM HAKNOHHOMO CEYEeHUs nNpu AENCTBUM
nonepeyvyHon cvunbl U usrubarwwero mMomeHta. PacyeT nonepeyHbiX CTepXHen u oTrnbos.
AnroputTM nNpoBepKM NPOYHOCTU HAKNOHHOIO CeYEeHUs NPU HanU4uu nonepeyHbliXx CTepXKHeMn.
KoHCcTpykTUBHbIE TpeboBaHusa, obecnedyusBaroljne MPOYHOCTU HAKMOHHbIX CEYeHUiA Ha
ONeACcTBME MOMEHTa: aHKepoBKa NPOAOSMbHOW pacTAHYTOW apmaTtypbl Ha onopax W npwu
obpbiBE €€ B YacTu nponera.

CBefleHUA 0 KOHCTPYKUMM COOPHBIX M MOHOMUTHbIX 6anok u nnut. PaspesHble U
HepaspeaHble Ganku. Pebpuctbie n nycToTHbIe cOOpHbIEe NNUTLI. OCOBEHHOCTN apMUPOBaHUA
COOPHbIX W MOHOMUTHLIX 3MNEMEHTOB CBapHbIMW KapKkacamu, CceTKamMu 1 OTAEeNbHbIMM
cTepXHAMU. TpeboBaHWa K pa3meleHnio apMaTypbl B MONEpPeYHbiX CE4YEHUAX 3NEMEHTOB.

Oco6GeHHOCTU apMUPOBaHUA NpeaBapuUTENbHO HanNpsXXeHHbIX aneMeHToB. PasmeuieHne
Hanpsraemon apMaTypbl B MOMNEPEYHOM CEYEHUW anemeHTa. AHKEpoBKa Hanpsraemow
apmaTypbl U MECTHOE YCWNIEHWEe KOHLEeBbIX YYacTKOB MpeABapUTenbHO HaNpAXKeHHbIX
3N1EMEHTOB.

1.4. CxaTble 3NeMeHTbl

O6uwue noHATUA. Buabl 3NeMeHTOB, MOABEPXEHHbIX BHELEHTPEHHOMY CXaTuio.
KOHCTPYKTUBHbIE OCOBEHHOCTM CXaTblX 3MeMEHTOB C rMBKoW NpoAONbHOA apmaTypod u
xomyTamu. OnTUManbHble NPOLEHTbl apMupoBaHus. PekomeHayemble knaccbl GeToHa u
apmarypbl.

PacyeT NPOYHOCTU CXaTbIX 3MIEMEHTOB CO Cry4aiHbiM JKcueHTpucutetom. OCHOBHblE
AOMNYLWEeHNA, NpMHMMaembie nNpu pacyeTe. ANropuTtm pacyerta.

PacyeT NpPOYHOCTM  BHELEHTPEHHO  CXaTblX  3IEMEHTOB  NpU  pacyeTHbiX
aKCLeHTpUcUTETax. PacyeTHble U CryyaiiHble aKkcLueHTpucuTeTsl. Pacyer anemexTos nioboro
6. CUMMETPUYHOro Npodunsa, cxaTblX B MMOCKOCTW CUMMETpuu. [1Ba pacyeTHbiX cny4vas:
cnyyait 1 (cnyyain 6oNbLUNX SKCLEHTPUCUTETOB CXMUMAlOLWEN CUMbl, paspylleHne BCcrneacTene
TEKyYeCTW PpacTAHYTOW apmaTypbl) U criy4aln 2 (cny4all Manbix SKCLEHTPUCUTETOB
CXUMaloLWen cunbl, paspyweHue no cxatomy GeToHy). PacuyeTHble (popmyrbl U ycnoBsus,
onpefensline pacyeTHble crnyyau. Y4eT AononHWTenbHoro nporuba u ANVUTENLHOW
AEeNCTBYIOLIEN YacTh HarpysoKk.

AnNropuTM pacyeTa NpPOYHOCTM M apMUPOBaHUA CXKATblX INEMEHTOB MPAMOYronbHOro,
TAaBPOBOro U ABYTABPOBOro ceyeHuin. PacyeTHbie popMynbl ANA NPAMOYrONbHOro Ce4eHus.
ANropuTM MpOBEPKM Hecyllein cnocobHOCTM 3neMeHToB B 06OMX pacyeTHbIX cryvasx.
ANTOpUTM  pacyeTa apmatypbl B cnyyae Oonbwux  3KkcuyeHTpuenTeTos.  Cnydan



9

CUMMETPUYHOIO apMupoBaHuA. ANroputMm pacyera CUMMETPUYHOrO apmupoBaHus AnA
cnyyass ManblXx 3KCUeHTpucuteToB. PacuyeTHbie Gopmynbl ANA 3NEMEHTOB TaBpoOBOro U
[BYTaBPOBOro CEYEHWUM B 3aBMCMMOCTM OT PacrnofioXeHWa CXaTton 30Hbl. ANropuT™M pacyeTta
apmaTypbl Ans cnyyaes 60nNbWUX U ManbIX 3KCLEHTPUCUTETOB.

CxxaTble 3MNEeMEeHTbl, YCUNEeHHbIe KOCBEeHHbIM apmupoBaHuemM. CyU|HOCTb KOCBEHHOro
apmupoBanua. KocBeHHOe apmupoBaHue ceTkamu, Konbuamu u cnupanamu. lpuseneHHoe
conpoTuBneHne 6eToHa ¢ KOCBEHHbIM apMmupoBaHuem. Popmyna ANA pacyeTa NpUBEAEHHOro
conpotueneHuns 6eToHOB B 3aBMCMMOCTY OT BUAa KOCBEHHOW apmaTypbl.

YcuneHne KOHUEBbLIX y4aCTKOB CXaTblX anemeHToB. PacyeT Ha mecTHoe cxaTue.

1.5. PacmaHymesie sjrieMeHmsi

3nemMeHTbl Xene3o0eTOHHbIX KOHCTpykuuh, paboTawowme Ha LUeHTpanbHoe W
BHELEHTPeHHoe pacTsxeHne. KOHCTPYKTUBHbie OCOOEHHOCTW pacTSAHYTbIX 3/1EMEHTOB.
MpuMmeHeHVe NpeaBapuUTENbHOrO Hanps>XeHus.

PacyeT NpoYHOCTU LEHTpanbHO PacTAHYTbIX 3NEMEeHTOB.

[Ba pacyeTHbIX cny4yas ANs BHELEHTPEeHHO pacTAHYTbIX 3MEMEHTOoB: cny4vain
NPUNOXEeHNS NPOAOMBbHON CUMbI MEXAY apMaTypoil U Criy4ait NpUNoXeHWs NPoAoNbHOW CUnbl
BHE PaCCTOAHUA MeXAy apMmaTypoil (BOSHUKHOBEHWE CXaToW 30Hbl). PacyeTHble (opmynbl
ANS  3NEeMEHTOB CUMMETPUYHOTO CEYEeHUst NpPOM3BONbHOW opmbl. YacTHbln cnyvawn
BHELEHTPEHHO PaCTSAHYTbIX AIEMEHTOB NPSMOYroNbHOro NPogUNs.

1.6. TpewuHOCMOUKOCMb U nepeMeweHue xene3obemoHHblx 3/1eMeHmos

PacyeT TPEWMHOCTONKOCTH Xene3obeToHHbIX anemeHToB. PacuyetT no obpasoBaHuio
TPELWWH, HOPMarbHbIX K NPOAOCMBHONW OCKU 3fIEMEeHTa, LUEHTPanbHO PacTaHyTbIX, U3rnbaembix,
BHELEHTPEHHO CXaTbiX W BHEUEHTPEHHO pPacTAHYTbIX 3NEeMEeHTOB, MpeABapuTenbHO
HanpsXeHHbIx W 6e3 npeaBapuTenbHOro HanpskeHus. OCHOBHbIE NPEAnoCHITKA U
[ONYLIEHUA, NCMONb3yeMble NpW pacuyeTe xenesobeToHHbIX 3nemMeHTos no obpasoBaHuio
TpewuH. OnpegeneHve MoMeHTa obpasoBaHus TpewmnH no cnocoby aapoBbIX Tovek. Pacyer
no obpasoBaHnio HAaKNOHHbIX TPELVWH.

O6LlMe NOMOXEHWUA pacyeTa WUPKUHbI PacKkpbiTUA TpewunH. dakTopbl, BnuAlwWwMne Ha
WWPUHY PACKPbITUS TPELWWH. YYeT BMUAHWUSA HadanbHbiX TPEWMUH B 6eToHe cXaTon 30HbI
npeABapuTENbHO HaNpPsXEeHHbIX 3N1EMEHTOB. Pac4eT no 3aKpbiTUIO TPELWWH.

PacyeT no gedopMaLusM. ONpeefieHne KPUBU3HbI OCM N XKECTKOCTW n3rnbaembix 1
BHELIEHTPEHHO 3arpyXeHHblX dMEMEHTOB Ha ydacTkax 6e3 TpewuH u C TpewunHamu. YyeTt
BAVSHUA NpPeABapUTENibHOro  HanpsXKeHus U AMUTEeNbHOCTW  AEACTBUA  Harpysku.
OnpepeneHue nporuboe 3nemeHTa no KkpususHe. Pacuyer OCpPEeAHEHHOWN J>KeCTKOCTHU
3NEMEHTOB C yYeTOM TPELYMH B PACTSHYTbIX 30HaX. YYeT BNusHus Aedopmauni casura.

2. ene306eTOHHbIE KOHCTPYKLUM MHOTO3TaXHbIX NPOMBIWNEHHbLIX WU
rpaxpgaHcKkux 3gaHum
OcHoBHble TpebBoBaHWA K COOpPHbIM Kene306eTOHHLIM  KOHCTPYKUNAM 3gaHui.
Tunusauma c6OpHbIX 3NEMEHTOB, HOMeHKNaTypa u kaTtanoru c6opHbIX 3NEMEHTOB.
NedopMaLnOHHbIE LWBbI - TemnepaTypHble W O0CaAoYHbIe, TpeboBaHuAa K uX
PacnonoXeHUo, KOHCTPYKTUBHbIE CXEMbI LUBOB.
CTbiKM W KOHLEBble y4acTKu COOpPHbIX Xene3obeTOHHbIX 37IEMEHTOB MHOrodTaXHbIX

3naHvii. Buabl CTHIKOB MO PacHeTHO-KOHCTPYKTMBHbIM Mpu3Hakam W OCOBEHHOCTH X
KOHCTPYKUMN. KOHCTPYKTUBHbIE, 3aBOACKME M MOHTaxHble TpebGoBaHus Kk cTbikam. Ceapka
BLINYCKOB apMaTypbl B CTblkax. YCWUNEHWe KOHUEBbIX Y4YacTKOB COOPHbIX 3MEMEHTOB.

MpuUMeHeHne KOCBEHHOr0 apMUPOBaHUS.
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Oco6eHHOCTN apMUPOBaHUA NPEeABaPUTENBHO HANPAXEHHbLIX 3NeMeHToB. PasmelleHue
HanpsraeMoil apMaTypsl B MOMEPEYHOM CEeYeHUM 3nemMeHTa. AHKepOBKa Hanpsiraemoi
apMaTypbl MU MECTHOE YCWMEHUe KOHLEBbIX Y4YacTKOB MNpPeABapUTENbHO HanpsaXeHHbIX
3NEeMEHTOB.

2.1. [Tnockue xene3obemoHHbIe nepexkpbimus

Ob6LMe CBeAEHUS O KOHCTPYKUMU COOPHBIX U MOHOMUTHBIX 6anok U NnuT. PaspesHble
HepaspesHble 6anku. PeGpuctele u nycToTHble cGopHble NnTbl. OCOBEHHOCTN apMUpoBaHUA
CGOprIX N MOHONMWUTHbIX 3NeMeHTOB CBapHbIMW Kapkacamwu, CeTkamun u oTAaenbHbIMUA
cTepxHAaMU. TpeGoBaHUA K pa3sMeLieHnio apMaTypbl B NONEPeYHbIX CEHEHUAX 3NEMEHTOB.

Mnockue MepeKpbiTUA MHOrOdTAXKHBLIX 3[4aHUA U UX OCHOBHble BUAbl - Oanoykbie W
Sesbano4Hble.

KOMMNOHOBKA KOHCTPYKTUBHO Cxembl pebpucTtoro MOHONWTHOrO NEpeKpbiTMA C
Gano4YHbIMW NAUTAMWU, OCOBEHHOCTM pacyeTa U KOHCTPYWPOBAHUA NNATbI, BTOPOCTENEHHbIX 1
rnaBHbIX 6anok.

KOHCTPYKTUBHbIE CXEMbl PEOPUCTLIX MOHOMUTHBIX nepekpbITUA ¢ NNUTamu, onepTbiMun
Mo KOHTYpY, 0COBEHHOCTU pacyeTa no MeToAy NpeAenbHoro paBHoOBECUA NMUT.

OCcoBEeHHOCTU KOHCTPYKTUBHBIX PeLleHNiA MOHONUTHbIX, COOPHO-MOHOMNTHbLIX U cbopHbIX
6e36an04YHbIX MOKPLITUA.

Mnockue 6e36anoyHble nepekpbiTUA W3 COOPHbIX Kene3o00eTOHHbIX 3MeMEeHTOoB.
KOMAOHOBKA KOHCTPYKTWBHOW CXeMbl nepekpbiTua. KOHCTPYKUMA MYCTOTHbIX U pebpucTbix
nnut. TpvMeHeHWe B NNWTax CBapHbIX CETOK, KapkacoB MU Hanpsraemon apmartypbl.
OcoBeHHOCTH pacyeTa apMUPOBAHUA NYCTOTHbLIX U PEBPUCTLIX NANT.

KoHcTpykuun purenenn GanoyHbiX nepekpbiTuii. OCHOBbI pacyeT Xene3obeToHHbIX
KOHCTPYKUMIA no meToay npeAenbHoro paBHOBECUA. OCHOBHblE NpPWMHUWNBI MeTOoAA.
O6pa3oBaHne NNacTUHECKUX LapHUPOB U nNepepacnpeaeneHne narnbarwmx MOMEHTOB NPH
npefenbHoOM paBHOBECWE  CTATW{ECKK Heonpeaenumon  BGanku. CTaTuyeckuin n
KMHEMaTu4deckuii cnocobbl MeToda npefdenbHoro pasHoBecus. PacyeT pwurens MeToAoM
npefenbHoOro paBHOBECUsi C NepepacnpepeneHnem MOMEHTOB. ApmupoBaHue purensa c
yyeTom orubatowen anopsl  nepepacnpefeneHHbix  MOMEHTOB. MocTpoeHMe anwOpbI
MOMEHTOB MO Ha3Ha4YeHHOMY apMUPOBAHUIO. '

2.2. KoHcmpyKyuu MHO203MaXHbIX KapKacCHbIX U NaHenbHbIX 30aHull.

KOHCTPYKTUBHbIE CXEMbl MHOrO3TaXHbIX spaHuin. O6wue ceefeHus O KapKacHbIX,
BeckapkacHbIX U KOMBUHUPOBAHHbLIX CUCTEMAX U obnacTtax ux NpUMeHeHUA.

CBsizeBan, paMHO-CBA3EBas U paMmHasi CUCTEeMbl NPOU3BOACTBEHHbIX 34aHun.

KOMNOHOBKA KOHCTPYKTUBHON CXeMbl MaHeNbHbIX 3[@aHunil, CTbIKOBblEé CO€AWHEHUA.
BepTukanoHble CBA3EBblE CMIIOWHbIE auadparmbl M guadparmbl ¢ Npoemamu, MOHONUTHbIE
siapa XecTkocTu. MpuHuuMn pacyeTa 1 KOHCTPYUPOBaHUA.

Xene3obeToHHbIE dyHAAMEHTDI MEeKoro 3anoXeHuA. Knaccudpukaumns
Xene3oB6eToHHbIX MyHAameHToB. OTAenbHble, NEeHTOYHble U CNIOWHbIE hyHOAMEHTHI,
obnactn ux NPUMEHEHUSA.

KoHCcTpyKUuy COOPHBIX MOHOMUTHBIX  OTAENbHbIX cyHAaMEHTOB KOMOHH. Pacyet
LUEHTPaNbHO  HarpyXeHHbiX  PYyHAAMEHTOB. OcobeHHOCTM  pacyeTa  BHEUETPEeHHO
HarpyXeHHbIX OTAemNbHbIX (MYHAAMEHTOB. dyHaaMeHTHbIe 6anku, KOHCTPYKTUBHbIE PeLleHns,
CXeMbl apMUpPOBaHUS.
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3. KaMeHHble KOHCTPYKLMHK

dU3NKO-MEXaHUYECKNE CBOMCTBA KaMeHHbIX kKnagok. OCHOBLI pacyeTa no npeaesnbHbIM
COCTOAHURAM.

Ob6wune ceBedeHWAa. Martepuanbl ANA  KaMeHHbIX KOHCTPyKUuuid. [lpupofdHble W
WCKYCCTBEHHbIE KaMHW. PacTBopbl AN KaMeHHbIX knagok. NpoYHOCTb KaMeHHOW Knaaku npw
CXaTUW, pacTsHKeHun. PakTopbl, BMAUAIOLIME HA NPOYHOCTb Knapku. [lecdopmaTMBHOCTbL
KkameHHOM knagku. Ctaauv paboTbl KNagkvu NoA Harpyskoi npu cxaTtuu. PacyeT kameHHon
KNagku NO nNpPeAenbHbIM COCTOSIHUAM. PacyeTHble COMPOTUMBAEHUA KaMEeHHOW Knapku.
KoadduuneHTsl yecnosuin paboTsbl.

PacyeT HeapMUPOBaHHON KaMEHHOW Knaaku npu cxatuu. PacyeT MpoYHOCTH
LUeHTpanbHO-cXaTbix anemeHToB. OnpepeneHne pacyeTHOW ANWHBbI, KoadhbuuymeHTa
NPoAONbHOro narnba. Y4YeT ANUTenbHOCTU AEUCTBUA Harpysku. Pacyer KaMeHHOM Knaaku Ha
cMmATHe.

ApMoOKaMeHHble KOHCTpykuuu. Pacuyet n npoekTuposaHue. CeTyatoe apmuposaHue
KnagKku, OCHOBHbIE KOHCTPYKTUBHbIE TpeGoBaHMA, MakCMManbHbIA 1 MUHUMArbHbBIA NPOLEHT
apMUpOBaHWsA. PacyeT KaMeHHbIX KOHCTPYKUWA C CeTyaTbiM apMupoBaHuem Npw
LEeHTPanbHOM M BHeEUeHTPeHHOM cxaTtuu. [lpoaonbHoe apmupoBaHue KaMEeHHON Knaakw,
KOHCTPYKTUBHblE TpeboBaHUA, pacyeT.

PacyeT npovHOCTM wu3rnGaembix AnemMeHToB. Bugbl KOHCTPYKUuui, paboTawowue Ha
narn6. PacyeT NpoYHOCTH NpU AEUCTBMM MOMEHTA U MonepeyvHoit cunbl.

PacuyeT no o6pa3oBaHus U packpbliTUO TpewwuH. OCHOBHbIE MOMNOXEHWA pacyeTa;
TpeboBaHuA, npeabABNAEMble KaMeHHOM Kknagke no TpewwuHocTonkocTu. Pacyer no
nedopMaLMaM pacTAHYTbIX NOBEPXHOCTEMN.

MpoekTUpoBaHWE KaMEHHbIX KOHCTPYKLMA snaHnn. KOHCTPYKTMBHbIE CXEMbl KaMeHHbIX
34aHNii. 30aHUA C IKECTKOW W YNpyro KOHCTPYKTUBHOW cxemon. Pacuer CcTeH Ha
BEPTUKANbHbIE U FOPM3OHTaNbHbIe Harpy3ku. PacyeT nepembliyek n CTeH noasana.

KameHHble KOHCTPYKUWUMW, BO3BOAUMbIE B 3UMHee BpeMsA. KOHCTPYKTMBHbIE TpeboBaHuA.
BnusHWe 3aMOPaXVBaHUA Ha pacTBOp W knapky. Pacyer 3umHel knaaku B CTagun Nepeoro
OTTanBaHUs U ANs nNepvopa 3aKkOHYEHHOro CTpoMTenbCTBa.

4. KOHCTPYKL MM OAHOITAXHBIX NMPOMbLIWNEHHbLIX 3AaHNA

Knaccudukaums OAHOITaXHbIX NPOMSBOACTBEHHbBIX 34aHUA N0 KOHCTPYKTUBHbBIM
npusHakam. KOHCTPYKTUBHbIE CXEMbl 3AaHUNA.

Buabl 0OAHO3TAXHbIX NMPOU3BOACTBEHHbIX 342HWUIA, KONWYECTBO NPONeToB. Tun kKposnu,
kpaHoBOE 0BopyAoBaHue. KOHCTPYKTUBHbIE CXeMbl 3AaHWNA. KoMnoHOBKa KOHCTPYKTUBHOW
CxeMbl 34aHWs, MPUBA3KAa 3NEMEHTOB K Pa3buBOYHbIM OCSAM. YCTPOWCTBO TeMnepaTypHo-
aedopmMaLMOHHbIX LUBOB.

MonepeyHble pambl 3AaaxuA. CocTas nonepeyHol pambl kapkaca: CTpONUNbHbIE
KOHCTPYKLUW, KOMOHHbI, thyHAaAMEHTBL. MpoaonbHble pambl. Ob6ecneveHune
NPOCTPaHCTBEHHOW XXECTKOCTU KapkacHOro 3paHus. BepTukanbHble W ropu3oHTanbHbIE
CBA3MN. _

PacueT nonepe4yHon pambl 3aaHuA. PacyeTHble CXeMbl pam. OnpepgeneHue ycunuin B
aneMeHTax pambl. Y4YeT NpoCTPaHCTBEHHON paboThl kapkaca 3AaHus.

KOHCTPYKTUBHbIE CXEMbl MOKPbITUA. BecnporoHHele MOKPbITUA 1 NOKPBITAA no
nporoHam. >Kene3oGeTOHHble MNMAUTbl MOKPLITUA, UX KOHCTPYKTUBHbIE peleHns, Tunbl
nonepeyKblX Ce4YeHnn, NpuMmeHseMble BUAbl, Knaccobl 6eToHa apmaTypHoO#n cTanu.
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WeneszobeToHHble BanKkM NOKPLITUA, UX KOHCTPYKTUBHBbIE PELUEHUA, TUnbl NONEPEYHbLIX
ce4yeHuil, NpMMeHseMble knaccbl beToHa n apmarypebl.

YeneszoB6eToHHble epmbl  nokpbiTuit. Knaccudumkauma xenesobeToHHbIXx depm
NOKPLITUA W WX KOHCTPYKTMBHble peweHua. KoHCTpyupoBaHue 3SNeMeHTOB U Y3nos.
MopctponunbHblie hepMbl.

Apku nokpbITUs. KOHCTPYKUUM U CXEMbI apMUPOBaHUA.

MopkpaHoBble Ganku. KOHCTPYKTUBHbIE peLUeHUs NoAKPaHOBbIX B6anok, ocobeHHoCTM
pacyeTa ¥ KOHCTPYMpPOBaAHUA.

KonoHHbl. Tunbl nonepeyvHbiXx CEYEHWW KOMOHH: CMMOWHble, ABYXBETBEBbIE,
KBagpaTHbIE, MPSIMOYronbHble, Kpyrnbie. PacyeT u NPOeKTUPOBaHNE KOHCOMER KONOHHbI.
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GeToHa Ge3 npeABapuTenbHOro HanpsbkeHus apmartypbi (k Cll 52-101- 2003). LIHWNMpomapaHui,
HUMKB. - M.: OAO «LIHAWMpomaaanuia, 2005. — 214 c.

8. MypalwkuH I.B. JlaGopaTopHbI NPaKTUKym no »ene3obeToOHHbIM U KAMEHHbIM KOHCTPYKUUAM
/ T.B. MypawkuH, A.W. CHerupesa. — M.: Accoumauus CTpouTeNbHbIX By3OB, 2006. - 120 c.
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JOEMOHCTPALMOHHbIVN BAPUAHT 3AAAHUA ANA BCTYNUTENBHOMO UCTbITAHUA

®denepanbHOE TOCYAAPCTBEHHOE DK3AMEHALMOHHBIN BUJIET Ne 1

OromKeTHOe 0Opa3oBaTebHOE

yUpesKieHHe BbiCLIEro o0pa3oBaHHs JUIS1 BCTYTIMTEJILHBIX UCTIBITAHUM B MATUCTPATYPY
“Camapckuii rocyaapcrBeHHbIH
TEXHHYECKHil yHHBepCHTET” Daxy1mem RPOMBIUTEHHO20 U 2PANCOAHCKO20 CIPOUMENLCMEA
Kageopa cmpoumenvnvix koncmpyxyuti

\ Hanpaenenue nodeomosku mazucmpa. 080401.01- «Cmpoumenscmeon
N Ipoepamma noozomoexu mazucmpa: — « Teopus u npoexmuposanue
(( @ CAMAPCKUH Jicene306emoHHbIX KOHCIMPYKYUUY
. MOAUTEX
ONopHEIR yHUBEDCUTET

= COCTAB BUJIETA:

1. Cxemsl paspyueHHusa H OCHOBBI pacueTa IMpO4YHOCTH u3rubaemMeix xes1e300€TOHHBIX 3JIEMEHTOR M0 HOpMaJlbHbBIM

CCHCHHAM,
2 ”306]333[41"6 KOHCTPYKTHBHBIC PCLUCHHA JKECTKOI0 W LAPHUPHOIO Y3JIOB COINPAXMEHHA PHICIs C KOJIOHHOH B pame
MHOTO3TaKHOro 30aHuA. [Tokaskure CXEMY BHYTPCHHHX yCHJ'[P[F] B CONpPAMKCHHAX. VkaxkuTe HazHauyeHHe KaxKaoro Buaa

apMartypbl.
3. MartepHansl 1/ KAMEHHBIX KOHCTPYKUHUH. [IpHPOAHbIE H HCKYCCTBEHHBIE KAMHHU. PacTBOpBI U1 KAMEHHBIX KJ1aJI0K.

DuzuKko-MexaHHUYECKHE CBOMCTBA KAMEHHBIX KJIa0K.

COCTABMII: k.m.n., Oouenm JA. Hanpuroe “YTBEPXIAI”: 3ae .kagedpoii, k.m.u., doyenm A. H. Anewiun

(noonucs)

(noonucw)
[Hama: 1 wions 2019e. Hama: 1 wons 20192,




