OCHOBHbIE NONOXEHWUA
NPOEKTUPOBAHWUA
NMPOCTPAHCTBEHHbIX
KOHCTPYKLUWW



PacueTt cneanyet npou3BoaAUTbL
no npeaenbHbLIM COCTOAHUAM:

e [lepBan rpynna
pacyeThbl Mo MPOYHOCTU U YCTONYMBOCTM

(B HEOOXOOUMbBIX CrydasaX yYnTbIBAETCH
oedpopmmpoBaHHaga cxema)

e Bropan rpynna

pacyeTbl N0 0O6pa3oBaHUD, PACKPLITUIO TPELLMH U NO
aedopmaumsm

PacyeTbl BbINOMHATCA A1 BCEX BO3MOXHbIX BO3OENCTBUN
B rpoLiecce N3rotToBneHns, TpaHCnopTUpPOBaHUA,
BO3BeOEHUA U aKCcnyaTauun.



Yeunua v aecopmauumn onpeaenalorT MCNONbL3ynA
pa3nuyYHble MeToAbLI pacuera:

PacuyeT meTogamm Teopumn ynpyroctn — TeEXHUYECKas
Teopusi 000NI0YEK;

PacyeT meTogamMmu ynpyronnactm4yeckon Teopumn ¢
MCMNonb30BaHUEM NPUKNagHOW Teopun gedopmaninm
Xernes3obeToHa;

Pac4yeT no HennHenHon geopmMalMOHHOU Mo4enu;

PacuyeT meTtogamu npeaneribHoro paBHoOBeECUA C y4eTOM
MoAdennpoBaHnNA N HATYpPHbIX NCNbITaHUW KOHCTpYKLI,VIVI;

[Ins oTAenbHbIX CNOXHbIX NPOCTPAHCTBEHHbIX
KOHCTPYKLIMI, OISl KOTOPbIX HET JOCTAaTOYHO
[IOCTOBEPHbIX METO0B pacyeTa, NpeaycMmaTpuBaeTcs
obsA3aTenbHOE UCMbITaHMe MOAeNen npu
NPOEKTUPOBaHMN



[MpMeHnTEenbHO K pacyeTam Mo NPOYHOCTU XOPOLLO
pa3paboTaH KMHEMAaTU4YECKUIA MeTO TEOPUN

npenenbLHoOro PaBHOBECUS.

CornacHo 9aTon Teopun paccMmaTpmBaeTCsa paBHOBECHKE
000JSI04KM B MOMEHT UCHEPNAHUSA HECYLLIEN CITOCOOHOCTH
— nepexoga B UBMEHAEMYIO CUCTEMY.

Obono4ka npeactaBndeTCA B BUOE HECKOJIbKUX XKECTKUX
ANCKOB, COeaANHEHHbIX MO JIMHUAM N3J10Ma
nracTtn4eCknmMmmn LiapHmnpamm.

[TonoxeHne nMMHuin nsnoma (0600LLEHHbIX NIaCTUYECKUX
LLIAPHUPOB) 3aBUCUT OT MHOTMX (PaKTOPOB M LOCTAaTOYHO
0OCTOATENLHO BbIABIIEHO 9KCNEPUMEHTAIIbHO.



OBLVE TPEBOBAHUA

Ha yyacTkax, rae rnaBHble pacTaruBatoline HanpsbkeHnst O > Rbt
apmaTypa [OofmKHa NOMNHOCTbIO BOCMIPMHUMATbL pacTarnBaroLime
ycunms

He pexomenayeTtcst gonyckate O =~ 3R,

OTBepcTud, nmetowme pasmep donee 20 ToNWMH 0OONOYKM OOMKHbI
YYUTBLIBATLCA B pacyeTe KOHCTPYKLUMN.

B obwiem cnyyae npornbbl 35IEMEHTOB NPOCTPAHCTBEHHbIX
KOHCTPYKUMW OOSMKHbI yaoBneTBopATe TpebosaHnam CHull 2.01.07.

[Mporndsl 06ono4Yek ABOAKON KPUBU3HLI U MHOIOrpaHHUKOB NPOSIETOM
no 60 m He gomkHbl npeBbliwaTb 1/400, a nponetom 6oree 60 m
1/500 nponerTa.

[Mpu pacyeTe cxaTbIX XKene3o0eToHHbIX 31IeMEeHTOB HeobxoanmMo

YYUTBIBaTb CryYanHblld akcLeHTpucnuteT Co.



e B rnagkux OnMHHBIX LUANHOPUYECKUX 0000YKaX HanpshKeHus,
BblYMCMNEHHbIE OT pacYeTHbIX Harpy3oK no ynpyrov ctaguu AOSKHbI
YOBMETBOPATL YCNOBUSAM:

o <02559 (1)
R
5 3/2
T < O.BE(EJ (2)
3
92 42 <« ©)
o, \7,

[pe Oy, wn 7, npasble YyacTn HepaBeHCTB (1) u (2).



e B rnagkmx KOPOTKUX LIUNUHOPUYECKUX NPOSieTOM L MIHTEHCUBHOCTb
NOSIHOM pacyeTHOW Harpy3ku gormkHa bbITb He Bornee BENMUYNHDI:

2
4
q=0.75E (éj L )
R) (L/+/SR)-1
e B rmaagkmx noJiornx n nogbeMmncCTbiX obonoykax BpaLleHnda n
nepeHoca pekoMmeHayeTCA YTOObl MHTEHCUMBHOCTb MOJTHOMN

paC‘-IeTHOIZ Halrpy3km He rnpesbillalia BEJINHYUHDbI.

5 Y (5)
q=02E|— | K
I:QZ
R2/R1 | <1.5 1.5 1.75 2 2.25 2.5
K 1 1.17 1.4 1.63 1.79 1.98

R2 — GonbLUMA U3 paguycoB KPUBU3HBDI




e B cnyvae, ecnu nposepka, BbINOMHEHHAA ONA rnagkorn 0b60onoyku,
He NoATBEPXOAET ee YyCTONYMBOCTL, HEODX0AMMa ycTaHOBKa pebep
YXECTKOCTMW.

B obonouykax aBosikom KpMBU3HLI pebpa pacrnonaratoT B ABYX
B3aMMHO NEPNEHONKYNAPHbLIX HanpaBleHUsX.

B umnuHapuyeckux obonoykax pebpa pacnonaratoT BAOJSb BOMHbI.

e C uenbio npegoTepalleHNUss MECTHOIO BbiMyyYMBaHUSA 0OOSTO4KK
Mexay pebpammn paccTosiHUs Mexay HUMKU OOSMKHO ObITh He bornee

/RO

roe R — meHbLuMin paguyc kpnBK3HBL.



Bnuaxue nonayvectn 6eToHa

e [lpn AnNnTEnNLHOM OEUCTBUKN Harpy3ok HabngaeTcs pocT
nedopmauun Bcneacrteme nNpossBneHnsa nnactu4ecknx CBOUCTB
beToHa (non3y4ecTtn). TO BeAET K YMEHbLUEHUIO KPUTUYECKUX
Harpy3oK n notepe ycTon4mMBocT 060N0YKON NpU Harpyskax
MEHbLUMX YeM NPU KPpaTKOBPEMEHHbIX UCMNbITaHUSAX.

e [lpakTnyecknn y4eT BINAHUSA NON3Yy4eCTN AoMycKaeTcH
OCYLLECTBNATb NYyTEM 3aM€EHbI B paHee npueeaeHHbIX doopmMyrnax
MoAy”ns ynpyroctn 6etoHa modyriem deghopmauyuu bemoHa

rnpu HernpooomKkumesribHoM delicmeuu Haz2py30K:
Eb,r =0.85E,
rpu ripodormkumeribHoM delicmeuu Ha2py30K:
1+ (Db,cr

rae @, - KO3(PMULMEHT NON3y4ecTu.

=

T



TemnepaTtypHble BO3AEUCTBUA

e PacueT nponssoguTca HebnaronpuAaTHble codeTaHUA NEeTHUX
(MIONBCKNX) U 3UMHUX (AHBAPCKMNX) NPUBELEHHbBIX TeMneparyp,
KOTOpble MOryT MMETb MECTO KaK B Nepuo BO3BELEHUSA, TaK U B
nepuon aKkcniyataumum CooOpyXKeHUS.

e PacueTHble 3HaveHuss Temnepatyp no CHull 21-01
e PacuyeTHble npuBedeHHble TemnepaTypbl no CHull 2.01-07

e PacuyeT Ha TemnepaTypHOEe BO3AENCTBUE BLINOMHAETCS B YNPYyrom
MOCTaHOBKE.



OrHecTtoukocTb

e [lpeoen orHECTOMKOCTU — BPEMSA B MUHYTaX OT Ha4yara OrHeBoro
CTaHOAapPTHOro BO3AENCTBUS 40 BO3HUKHOBEHUSI OOHOIO U3 NpeaenbHbIX
cocTosiHuM no orHectonkocTn (CTO 36554501-006).

e llcnbiTaHMAMKM YCTAHOBIEHO, YTO NP OrTHEBOM, BbICOKOTEMIMEPATYPHOM
Harpese paspyweHune XK.b.K. nponcxognt no tTem xe cxemam, 4to 1 npm
HOpMarsibHOM TemnepaType.

[ToaTOMYy B pacyeTax UCMOMb3YyT Te XXe YPpaBHEHNA paBHOBECUS U
aedopmaumm 4To 1 Npu BbiBoge opmMyn Ans cTaTUYecKkoro pacyerta
KOHCTPYKLUMIA NPU OBbIYHbLIX YCIOBUAX JKCMyaTaumu.

e CraTndeckuin pacyeT npeaerna OrHeECTOMKOCTM MO NoTEPE HECYLLEN
CNOCOBHOCTM BbINOMNHAKT B COOTBETCTBUN C 0OLLMMU TpeboBaHUSAMN
pacyeta XX.b.K. no nepBoun rpynne npeaernibHbIX COCTOAHUA Ha OeNCTBUE
HOPMAaTUBHbIX Harpy3okK (HENPoOa4OHKUTENBHOE BO3OEUCTBUE) MO
HOPMaTMBHbIM XapakTepucTukam maTepuarnos.



Mporpeccupylowee paspyweHue

[TpUHATLIE KOHCTPYKTUBHbIE PELLEHMA O0MKHbI 0becneunTb
HECYLLYK CMOCODHOCTb KOHCTPYKLUMK Oaxe rnpu nokasrbHbIX
NoBpeXaeHnAX 1 npegoTepawate laBuHoobpasHoe obpyLleHne
CUCTEMbI BCNeACTBME pa3pyLUEHUS] BTOPOCTEMNEHHbIX 3f1IEMEHTOB.

N3 pacuyeTa 1 aHanu3a ero pe3ynbTaToB OnpeaensoTcsa yanbl 1
CBSI3U, B HANOOIbLLEN CTENEHN BNUSAIOLLNE HA XUBYYECTb
KOHCTPYKTMBHOW CUCTEMBI.

BHe3anHoe nocnegoBaTtenbHoOe BbIKNOYEHUE N3 paboTbl 9TUX
9NIEMEHTOB PacYeTHbLIM NYTEM BbISIBUTb pe3epBbl NPOYHOCTH
KOHCTPYKUMN U NPEaYCMOTPETb KOHCTPYKTUBHbIE MEPOMNPUATUSA C
Lenblo npegoTBpalleHns naBMHoob6pasHoOro paspyLueHus.

Bce pac4yeThl BbINMOMHAKTCA C y4eTOM (PU3NYECKON,
reoMeTpu4eckon U KOHCTPYKTUBHOU HENMMHEWUHOCTMN.



KOHCTPYUPOBAHUE

MOHOSNTHBLIE MPOCTPAHCTBEHHbIE NOKPbLITUA MPOEKTUPYIOT, KaK
npaBuno, ¢ rnagkou nmmTou.

C uenbto NoBbILWLEHNS XKECTKOCTU Nonga 060NoYkM aonyckaeTcs
npegycmatpuBaTb pebpa. LWWar pebep onpenensaoT pacyeTom.

Ctpeny noabema obornoyek npuHnmatot ot 1/10 go 1/5 nponerta.

BopToBble anemMeHThl crieayeT nNpuHUMaTh BbiIcCOTOUM HE MeHee 1/80
nponeta obosioyvkn. MNMepexon ot NANTbI 000N0YKM K DOPTOBOMY
SNeMeHTy OOoIKeH ObITb nnaBHbIM B BUAe ByTa LwWmnpuHom o 10
TONWMH NAUTLI WX B BUAE YTONWEHUA nnntbl B 1,5 — 2 paaa.

ApMUPYIOT NNUTY 000NOYKK, KaK NpaBuno, AByMS ceTkamu,
pacnonioXeHHbIMN CUMMETPUYHO OTHOCUTENBHO CPEUHHOMN
MOBEPXHOCTM.



e Ecnu B nnnte 060no4YkM apmaTypa no pacyeTty He TpebyeTcs, To ee
yCTaHaBNMBAKOT MO KOHCTPYKTUBHBLIM COOBpPaKEHUSIM:

He meHee ogHOM CETKM U3 CTEPXKHEN AnaMeTpoM 3 — 4 MM C LLIarom:

S <200
S<46

e B OopTOBbLIX anieMeHTax, Agnadparmax n 3atskkax 0onbLIenponeTHbIX
KOHCTPYKUUN cnenyeT pasmellatb npeaBaputenbHO HanpsXXeHHYH

apmaTypy.

e OTtBeEpcTUA N NPOEMbI

CnenyeT cTpemMuTbcs YTOObI NPOEMbI pacnonaranncb B npeaenax
paccTosHua mexay anadparmamu unm pedpamm KecTKoCTH.

OTBEepCTUN ¢ pasmepoM He bonee 15 o aonyckaeTcs yctpavBaTh 6e3
creynanbHOro YTonLleHust Kpasi MNnTbl, HO C YCTAHOBKOW MO KOHTYPY
OTBEPCTUSA KOHCTPYKTUBHOM apmaTypbl ANaMeTPoOM He MeHee 8 MM.

OoTBEPCTUA pEeKoOMeHOYEeTCA NMPOEKTUPOBaATb KPyriibiIMAh, OBaJibHbIMUA
I MHOIOYyroJibHbiIMM C OKpyrieHmnem yrinos pagmnycomMm He MeHee 2 o



B 30He 0TBepCTMI pa3mepoM Bonee 150 kpasi NONOK AOMKHBI
NMETb YTOSLWEHNE N apMUpoBaHUE, NPUHUMAEMOe MO pacyerTy.

YTonuwexnwe JOMKHO NMeTb:
BbICOTY > 30
WNPUHY > 20

nnowaab 6eToHa 1 apmMaTypbl — He MeHee YeM nnouwlaab 6eToHa
N apMaTypbl NONepeYHOM CeYeHUM BbIPe3aHHOM YacTu.

OTBepcTuUs, ycTpanBaeMble B PaCTAHYTLIX NOJSIKaX UM CTEHKaX,
OOITKHbI UMETb B pebpax apmaTtypy, AOCTAaTOYHY AN
BOCMPUATUS YCUIUA, NPUXOOMBLLETOCH Ha BbIPE3aHHYO YacCTb.
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