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Bseetine

Pexomennauun npepHasHayeHp! Ul NPOEKTHAPOBAHHS M CTPOMTENLCTBA HOBEIX, a
TAKKE PEKOHCTPYKIMHM K MPOBEPKH MOCTPOEHHBIX BBICOTHBIX (MHOTOQYHKLHOHANBHLIX,
a[IMUHUCTPATHBHBIX, JKHIBIX) 3/laiud, WAH BHICOTHOH YaCTM pPa3HODTAXHOIO 3AAHHS,
mOOBIX KOHCTPYXTHBHBIX CHUCTEM BHCOTOH Oosiee 25 ortawmedt (75 M) Ha yCTOHUMBOCIH
[IPOTHB MPOTPECCHPYIONIECTO OOPYILICHHS IPH BOIHHKHOBEHMH JTOKAILHEIX IIOBPSYQICHUH,

HeobxoaumocTs B pa3paboTxe AaHHbIX PCKOMEHAAIME BOIHHKAA B CBA3H C TEM, HTO
umeromuecs JOkyMeHTHl [1, 2, 3, 4] He OXBaTHIBAIOT BONPOCORB, CBA3AHHBIX C
NPOCKTHPOBAaHHEM H NPOBEPKOH  BHICOTHBIX 3[aHMH. BBICOTHLIE /oM@ HMEIOT psj
ocoBeHHOCTeH, CBA3aHHBIX ¢ Gonece «CBODOAHBIMHMY apXHUTEKTYPHO-INAHHPOBOMHBIMU
pEIIeHHsMHE, NIMPOKIM IIAaroM ¢TeH (HIIH KOJOHH), DEMIEHHAME HECYIUMX W OTPAXaloLMX
KOHCTpYX1H# ¥ T., 9r0 0oO0ycnoBAMBaeT CrenM(HKY pacyeTa BBICOTHBIX 3/IaHHHA Ha
YCTORUMBOCTS TPOTHB HNpPOTPECCHPYIOMETC OODPYIUEHMS NPH YpE3BbIYAHHBIX CHTYyalUAX
(4C).

OcHoBHast HeNb HacTosmiel MeTozyku —~ obecriedeHue O€30HACHOCTH BSICOTHBIX
3[aHud npy 3aupoexkTabx UC.

Ypessruaiinsie curyaunu (UC), Bri3BaHHbIE 3aMPOCK PHBIMKH MCTOYHUKAMK, B oflleM
cjlyJae HEMpPENCKa3yeMbhl H CBONATCA K JIOKANGHBEIM aBapMiHLIM BO3JREHCTBHAM Ha
OTHENBHBIE KOHCTPYKLIMH OJIHOTO 3JaHHS: B3PLIBHL, NOMapH, xapcropsie nposans, JUTTIL
JebeKTel KORCTPYKIUH H MaTEpHaNOR, HEKOMIIETEH THAS PEKOHCTPYKIAS (IeperUIaHupORKa)
o T.H0. CAYYan.

Kax npaBunio, BO3/JefiCTBHME PpacCMATPUBAEMOIO THIIA NPHBOAHT K MECTHHIM
NOBPEXACHUAM HECYMX KOHCTPYKuMit 3sanuil. Ilpn stom B opHux cnydasx UC stumu
NMEPBOHAYANBHLIME JOBPEKACHUSIMHE M HCYEPNBIBAIOTCH, @ B APYIUX - HCCYILME
KOHCTDYKIIMH, COXDaHMBIIHMECH B I1EPRBIH MOMCHT aBapuUH, HE BbIACPKHBAIO!
JIONOTHHTENEHOR HATPY3KH, paHee BOCIPHEHMABLICHCH ORPEXACHHBIMH 3JICMEHTAMH, M
TOXE pa3pylayoTcs. ABapHH MOCTELHEro THIA TIONYYMM B JIATEpaType HAUMEHOBAHKE

«Iporpeccupyioliee 00pyHIEHHEN,

1 OcHoBRbIE N0J10XKEHHA
1.1 BricoTHEIE 30aHHs JOIDKHB! GEITh 3AIMINEHH OT [PO!PECCUPYIOWIETO (UENHOro)

OOpYmEHNS B Clydae JIOKANLHOTO PaspyIICHUs ¥X HECYIIHX KOHCTPYKINH IPH aBAapHIAHbIX
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BO3ACHCTBHAX, HE NPEAYCMOTPEHHBIX YCIOBHAMH HODMAIRHOR JKCIyaranuu 3aaHui
(noxapsl, BIpHIBLI, YAAPHEIC BOJACHCTBUA TPAHCIIOPTHBIX CPCACTB, HECAHKLUMOHUPOBAHHAS
neperUIaHMpoBKa M T.11). D10 TpeOOBaHHE O3HAWAET, YTO B Cilydae aBapuiiHBIX BO3AcHCTRI
JONMYyCKAlOTCS JNOKAJIBHREIE PA3pPYLICHHA OTAENBHBIX BEPTHKAILHHIX HECYIHX 3JIEMEHTOB B
npesenax OXHOTO 3TaXa WIM YJacTKa HEPEKPHITHS ORHOIO 3TAXKa, HO 3TH MePBOHaYANbHblE
paspylzeHHs He HNO/DKHEI IMPHUBOAUTE K OODYIICHWIO MIH PaspyNIEHHMIO KOHCTPYKLMHA. Ha
KOTOPHE NEpeAacTcs Harpyska, paHee BOCHPHRUMABIIAACS HIEMEHTAMH, MOBPEKACHHLIMH
apapHitHEIM BO3teHCTBIEM.

Pacyer 3mamms B clydwae JIOKANBHOrO pa3pylIEHHS HECYLIMX KOHCTPYKUMH
TIPOU3BOIHMTCA TOJBKO MO TIPeliebHEIM COCTOSHUAM NEPBO# IPyNnsl. PasBUTHE Heynpyrux
Aethopmanmii, nepeMenicHNs KOHCTPYKIMH H PacKpHITHE B HHX TPEIHH B pacCMaTpUBaeMoft
gpe3pryafHof CHTYallu HE OFPaHUYMBAIOTCH,

1.2 VYcroifuMBOCTE BHICOTHOTO 3J2HWS MPOTHUB NPOTPECCHPYIOUIEre oOpYIIeHus clenyert
oflecrequBaTs HauboNee SKOHOMUHHEIMY CPEICTBAMH:

- PanuoHanbHBIM KOHCTDYKTHBHO-IUIAHHPOBOWHEIM  pELIEHHCM 3HAHHA € YHETOM

BO3MOXHOCTH BOSHMKHOBEHHS PAaCCMaTpHBacMON aBapuiinoll cutyanuu;
- KOHCTP’KTHBHBIMU MepaMH, 00eCIIeYMBAIOMUMHI HEPA3PE3HOCTh KOHCTPYKLIAH;
- JlpuMeHeHHEM MaTepHaOB H KOHCTPYKTHBHBIX pellieH#uit, ofeceuusalonmx paiBUTHe
B 3JIEMEHTAX KOHCTPYKIHKH M HX COCTHHEHHMSIX MIACTHYeCKHUX ehopmariuit.

1.3 PexoHCTPYKU¥S BRICOTHOTO 3JARMA, B JACTHOCTH HEPEILTAUNPOBKA # [IepeyCcTpOiCTBO
NOMEIEHHN, HE MOMKHEl CHWKATh €r0 YCTOAYMBOCTL IPOTHE NPOTPECCHpYIOMIEro
obpymeHus.
1.4 B xadectpe JOXQIBHOre (THIOTETUYECKOTO) pa3pylIeHHs CIEyeT PaccMaTtpuBaTh
paspymienue (ynajneHue) BEPTHKaIBHBIX KOHCTpYKIii oamnoro (mooro) sTaxa 3gaHus,
OFpaHHYEHHBIX KPYTOM ILIOmanso no 80 M (nuametp 10 M) u1s 3paHui BEICOTOM 10 200 M
u 10 100 ? (nuamerp 11,5 M) ana 3panmi pritne 200 m:
a) ABYX IepeceKaloIUMXCcs CTER Ha yYacTKaX OT MECTd MX mepecedeHHs (B YacTHOCTH, O
yrita 3fansa) o Ommkalimero npoeMa B KXXA0H CTCHE MM [0 CIEAYIOMIEr0 BEPTHKATLHOTO
CTBIKA CO CTEHOH APYroro HanpaBJeHHs HIM YHacTKE YKa3aHHOTO pasMepa;
6) xonoHH (NMHIOHOB) WIM KONOHH (MWIOHOR) C NPUMBIKAIOMIMME K HUM YHACTKAMHU CTEH, B
TOM 4HCJIE HaBECHBIX OrPAXNAIOMMUX hNaHeneH, PaCHONOXEHHEBIX Ha Yy4acTke. He
NPEBBINAIONIEM YKA3AHHBIH Pa3Mep JI0KaNBHOUO paspyLieHus;

B) EPeXPHTHA Ha YKa3aRHOH HACINAIA.



Ilngs oueHKA YCTOHUMBOCTH 3[aHMS NPOTUB NPOrpecCHpyONiero obpyiueHus
pa3peIacTes paccMaTpMBaTh NHHIL HaunOonee ONACHBIE PACYCTHBIE CXeMLI PaspyuIeHHs.
Heobxonyumo MpoBepuTs 3alHLIEHHOCTh OT NPOIPECCHPYROLIETO o0pyieHns KOHCTPYKIME

BCeX THIOBBIX, TEXHHYCCKUX H NOA3EMHBIX dTaxel, a Takke Hepraka.

2 Pacuernble HATPYIKH H CONPOTHBIIEHHE MATEPHAJIOB

2.1 PacueT 1o NPOYHOCTH U YCTOHYMBOCTY HPOU3BOIAT 1Ha 0cO00E COYETAHHE HATPY3OK K
BO3eHCTBYH, BKMOYaloee MOCTOSHHBIE M JUIMTENbHBIE BPEMCHHBIE HArpy3kd, a TaKkwke
BO3AEMCTBHE Ha KOHCTPYKIMIO 3[aHUS TOKANLHEIX THIOTETHYECKUX paspyuieHuii no n. 1.4
JlokadpHOE pa3pyIICHHE MOKET OBITh PAaCIIONOKEHO B TFOOOM MECTE 3HaRHUI.

2.2 TlocrosHHAas M JUIMTENBHAS BPEMCHHAs HArpy3KH NPEHEMAKOTCS  COINACHO
HefiCTBYIOIIMM HODMATHBHBIM JIOKyMeHTaM (WM [0 CHeIHalbHOMY 3aJlaHdi)
koa(dHIHEHTAMA COMETAaHUA HArpy30K M KO3DPHUMCHTAMM HAJEXHOCTH 10 Harpy3KaM.
PaBHBIMH EHHMLIE.

2.3 PacuerHrie HPOYHOCTHEHIE M AepOpMALMOHHBIC XapaKTCPHCTHKX MaTepHaloB
NIPHEMMAIOTCH PABHBIMH MX HOPMATHBHBIM 3HAYEHHAM COTNACHO ACHCTBYIOMIMM HOPMaM

NPOCKTHPORAHHUS XKene300eTOHHBIX U CTAIBHBIX KOHCTPYKLMHA.

3 Pacuer BbICOTHLIX 3RaHHi HA YCTOHYHBOCTL NPOTHR

TIpOrpeccHpPYIoIero odpyIeRns

3.1 Jins pacyeTa BRICOTHBIX 3JaHMII PEKOMERAYETCH MCHOJB30BATH MPOCTPAHCTBEHHYK)
PacueTHYIO MOENs. B MOREMM MOryT yYMTLIBATLCS DMEMEHTHI, KOTODPLIC [PH HOPMANLHBIX
3KCILTYaTAIMOHHAIX YCHOBHAX ABNSIOTCH HCHECYIMME (HAIIPHMED, HABECHHIC HAPYXHhie
CTCHOBBIC MNaHETH, XelNe300eTOHHble OrpaxKaeHus OajKOHOB M T.UL), 2 P HallMYHH
TIOK&MBLHEIX BO3ACHCTBHI aKTUBHO YHacTBYIOT B IIEPEPacpesicIeHHH Yo B JIEMeHTax
KOHCTPYKTHBHOHR CHCTEMEL.

PacuerHas Mofenp 3JaHMs HODKHA IIPEAYCMAaTpUBATh BO3IMOXKHOCTH yAaleyus

(paspynieHus) OTAENBHEIX BEPTHKANBHLIX KOHCTPYKTHBHbIX 3JIEMEHTOR B COOTBETCTBHM C 1.
1.4.



Y.uane}mc ONHOrO HIH HCCKOJILKUX 3JIEMEHTOB H3MCHSET KOHCTPYKTHBHYIO CXEMY W
xapakTep paboTHl 21eMEHTOB, IIPUMBIKAIOIMX K MECTY paspyuienus Aubo 3aBuclmiMx Haj
HHM, 9TO HeOOXOMMMO YYHIEIBaTh NpH HA3HAYEHHM OKECTKOCTHBIX XapaKTepPHCTHK
3JIEMEHTOB ¥ HX CBSI3EH.

PacueTHas Mopenb 37aHAS AOKXHA OBITL PACCYMTAHA OT/EABHO C YYE10M KKAOTO
(OmHOTO) M3 NOKANBHEIX pa3pyHICHUH.
3.2 Pacuer 3naHKS MOXHO BHIIOJHATH ¢ HCTONBIOBAHMEM DA3JIMYHBIX [POTPAMMHEIX
KOMILIEKCOB, B TOM YHCIIE OCHOBAHHEIX Ha METOAE KOHEHHOro sneMeHTta. McponbioBanue
fIDOTPaMMHEIX  KOMIUIEKCOB, ROMYCKAOWMX BOIMOKHOCTE yueTa (QH3Mueckoll u
reOMETPUYECKON HEIMHEHHOCTH HKECTKOCTHHIX XapaKTePHCTUK JNEMEHTOB. obecreuunael
HauOONBIIYI0 JOCTOBEPHOCTE PE3YNBTATOB pACYET2 M CHIDKCHHUC JONORHHUTENBHBIX
MATepHano3aTpar.

HOHY‘iBHHLle Ha OCHOBAHHH CTY4THYECKOrO pacuera YCHAHA B  OTACABHBIX
KOHCTPYKTHBHEIX JJIEMEHTAX NOJDKHBI CPABHHBATLCH C NPEAEHbHHIMU YCHIHSMM, KOTODBIC
MOryT OBITE BOCHOPHHATH STHMHM  3NeMCHTaMH. YCTOHYMBOCThH 3MANAS  NIPOTHB
fiporpeccupyiomero obpyumienus obecrieyena, ecnu sas Moboro anemedta cobmogaerca
yeaosue F < S, rne F M S COOTRETCTREHHO YCHJIME B KOHCTPYKTHBHOM DJjIeMEHTE,
HaﬁﬂCﬂHOC H3 BBIMTOJMHEHHOI'O CTATHYSCKOID pacyerTa, K €ro  pacyciHas HecCylnas
cnocobHOCTh, HaliieHHAn ¢ yuderoM Yykaszaruil 1. 2.3. KoHcTpykumu, ist KOTOpHIX
TpeGOBAHMS 110 IIPOYHOCTH HE YAOBICTBOPSIOTCA, JOMKHLL OHITS YCHIEHE!, JUGO ROMKHBI
OBIT:  TPUHATEL  ApYTME  MEDHl, NOBLIUAKOMIME  COUPOTMBAEHUE  KOHCIPYKIMI
fIporpeccupyromemMy oOpyImeHHIo.

3.3 Ilpu onpemeneHHM NpeAeNbHBIX YCHAuM B anementax (ux Hecyle# crnocoBHocTH)

clielyeT IPHHAMATE:

a) AMHTENBHO AEHCTBYIOIYIO HacTh YCHIHA — M3 pacdeTa KOHCTPYKTHBHOW CXEMbI NpH

pacueTHOH cxeme Oe3 NOKaIbHEIX pa3spylIeHn! Ha Harpy3Ku, ykasanble B 11, 2.2;

6) KpaTKOBPEeMEHHO XeHCTBYIOUIYIO YaCTh YCHAMM - KAK PAa3liOCTh YCHUIIHMH, HONYYEHHBIX U3

pacyeTa KOHCTPYKTHBHOH CXEMbI IIpH pPacyeTHOM cXxeMe ¢ yueToM yAanerus (pa3pyuleHus)

ONHOTO M3 HECYWNHMX JMEMEHTOB (cM. 1. 1.4) Ha jpediCTBME Tex e Harpy3oK, W yCHuii.

NIONYYERHHIX H3 pacdera IIo II. a).

34 B ciyyae obecnedenus mIacTHUHOM paBoTEl KOHCTPYKTHBHOR CHCTEMBI B 1TPEAENIBHOM

COCTORHHH NPOBEPKY yCTOﬁ‘{HBOCTH [IPOTHB 1IPOrpeccupyroiiere ()prLUCHH)I JEMCH TOB.

PachoNOKEHHBIX Haj JOKAIBHBIMH  paspyIUCHUSAMM, DEKOMEHAYETCS — [IPOBOAMTS
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KHHEMATHYECKWM MCTOIOM TEOpMM TIPSAENSHOTO PaBHOBECUS, jawonim  Hauwbonee
JKOHOMHYHOE pemicHHe. B 5ToM chyuae pacuer 3MaHUS NPy Kaxao# Bubpansofi cxeMe
BHITIONHSAETCE IO CREAYIONIEH mponeaype:

- 3ajaloTcs Haubonec BEPOATHBIE MEXaHM3MBl POTPECCUPYIOIIEr0  (BTOPHYHOLO)
OoOpyIIeHHA SNEMEHTOB 344HHS, TOTEPABIINX OHNOPY (3amaTh MEXAHH3M pa3pylIeHHd
3HAYUT OMPENCNHTH BCE paspylllaeMule CBA3M, B TOM uucie ¥ ofpasoBaBlHecs
TIACTHYECKNE IIAPHUPH!, X HaliTH BO3MOXHBIE 0OOODIEHHBIE mepemenleHus (w,) no
HANPABNCHUIO YCHIIHHA B 3THX CBA3AX);

- Jnd  Kakmoro M3 BHOpAHHBIX MEXaHH3IMOB TPOrpecCHpyromiero  obpyiuenus
ONPEAENIIOTCS NPEACHLHBIE YCHIMS, KOTOPHiE MOTYT OBITH BOCIPHHSTHI CEHYEHHAMH
BCEX IIIACTHYHO paspymaeMbIX JIEMEHTOB U cBs3el (S)), B TOM YHCIIE M MIACTHYECKUX
IApHMPOB; HAXOATCA pasHogelicTByomme (G,) BHENWIHMX CHN, HPHIOXKEHHBIX K
OTACHLHLIM 38EHBAM MEXaHMU3Ma, TO €CTh K OTACNLHEIM HEpA3PyUIAEMbIM JJIeMENTam
WM ¥X 9acTsM, Y IIepeEMEieH)s 10 HanpaBaeHuo kX JehcTaus (u,),

- ompegensnorcs paloThl BHYTPeHHHX cHi () 1 BHeMIHUX Harpy30K (U} Ha BOBMOXHEBIX
MIePEMEIIEHASX PACCMATPUBAEMOrO MEXAHU3MA

W=358w;, U=3Gu
# NPOBEPHETCS YCAOBUE PABHOBECHS
w=U M

Ilpu onesxe BO3ZMONKHOCTH OHHOBPEMEHHOro OOPYNICHHS XOHCTPYKHMI Bcex Iraxed
ycnoBHst parHoBecHs (1) 3aMEHSIOTCH yCNOBUEM

f’Vf?_ Uf, )
rae Wy u U; — cooTBeTCTBEHHO paGoTa BHYTPECHHHX H BHELIHWX CHJI Ha flepeMELICHUAX
KOHCTPYKI{HHA ONHOTO 3TaXa; JTAXH Pa3leNsioTcs HWXKHCH NOBEPXHOCTBIO MEPEKphITHS,
KOTOpOE OTHOCHTCH K 3TAXKY, PACHONIOKEHHOMY HAH IEPEKPLITHEM.

VkasanHas pacueTHas UpOLEAypa HPUMECHUMA JHIIL [PY YCHOBHM BHINOAHEHHUS
TpeboBangit 1. 4.2, 4.3 06 obecneveHuH RAACTUYHON PabOTHI OTACABHBIX KOHCTPYKTHBHbBIX
JIEMEHTOB U CBA3CH MEXIY HUMM B TIPEICSIBHOM COCTOSHUH, ECIM MIaCTHYHOCTH KaKoro-
na6o aneMeHTa WM CBSA3U He ofecreyeHa, UX paloTa YUYHTBIBATHCH HE AODKHA (DIIEMEHT
AH CBA3KL CHUTAIOTCS OTCYTCTBYIOIMMY). ECIN TaKuX 3/IEMEHTOB U CBSe. XOTOpPBIE MOTYT
PaspymiaThCa XPYNKO, CIMHIKOM MHOTO, H UX $OPMaNLHOE HCKIIOYCHUE CIUIIKOM CHIIBHO

YMEHBIIaeT OLEHKY COMPOTHRICHUS 3[AHMUS IPOTPECCUPYIOLLEeMY ODOPYIICHHIO, CEHYET WK



o6ecnequTh NIACTHYHOCTE CBA3EH, MIIM HCIIONL30BaTh APYTYIO PACYETHYIO MOgeh 3aHUs
(cm. . 3.2).

IMpr xaknoM BLIOPaHHOM JIOKAJNBHOM pPa3pyHICHWM HEOOXOHMMO paccMOTpeTh BCe
YKa3aHHBIEC HAXKE MEXAHH3IMBI IIPOrpeccupyroniero obpyenus:

- Ilepsmit MeXaHU3M MIPOTPECCUPYIOIErD o6pylIeHHS Xapakrepusyercs
OJHOBDEMEHHLIM  TMOCTYNATCAbLHBIM  CMEIMEHHEM BHH3  BCEX  BEpPTHKANbHbBIX
KOHCTPYKIME (WM OTAEABLHHIX WX dacTedl), DPACIHOJIOKCHHBIX Haj SOKaNLHBIM
paspyHteHueM.

- Mexanusm nporpeccupyiomiero oOpyweHHs BTOPOrO0 THNA  XapakTepH3yeTcs
OAHOBPEMEHHHM NIOBOPOTOM KaX¥(IOH KOHCTPYKTUBHOM 4acTH 3/1aHHs, PaCNOJIOKEHHOM!
Hal JOKANLHBIM PaspylicHHMEM, BOXDYP CBOEIO HEHTpa Bpauienus. Takoe cMelesue
TpeCyeT paspyleHHs MMEIOUIMXCH CBiA3eH HTHX KOHCTPYKIMH C HCMOBPEXACHHBIMH
3JCMEHTaME 3JaHH#; pa3pyNICHHS CBS3¢H CJBMTA BEPTHKANLHLIX 31EMERTOB ¢
NEPEKPHITHEM.

- Tpern#t Mexanu3m OoOpYWIGHHS — 2TO YCNOBHE HeOOpYIUEHUS TONBKO YYacTKa
TIEPEKPEITHA, pPACHOMOXEHHOIO HENMOCPCUCTBCHHO HaJl BHLIOMTOH BepTHKANbHOMN
KOHCTpYKIMeH U NepBOHAYANLEHO Ha Hee OepToro.

~  UYerBepTHIf MEXaHHM3M MpPeAyCMATpPHBACT HEPEMEHICHHS KOHCTPYKIMH NUIUL 0010
9T&)Ka, PACHONINKEHHOTO HENOCPENCTBEHHO Haji BHOHTHIM BEPTHKANBHBIM 31EMEHTOM.
B 3TOM ciy4ae MPOMCXOAHMT OTpHIB BEPTHKANbHBIX KOHCTPYKLUHMH OT IEPEKPBHITHS,
PACHIONIONKEHHOTO Al HHMH.

Ecmu nipu xaxoii-mubo pacdeTHo#l cxeme ycnosde (1) miam (2) He BBUIOIHSETCH,
HEOOXOMMMO YCHWJICHMEM KOHCTPYKTHBHEIX 3JIEMEHTOB MO0 MHBIMM MEPONPUSTUIMY
206UTECA €ro BHITIONHEHMS.

3.5 B HexoTOpHIX CiydasX LeilecoobpasHO paccMaTpuBars paboTy nepexpbiTHii Han
YAAICHHON KONOKHOK (IIMIOHOM, CTEHOK) NPH GONBIIMX NPOrMbax Kak 3NEMEHTOB BUCAUeH
CHCTEME! HITH ¢ YHETOM MeMbpaHHoro a¢dexra.

3.6 B Recymmx konoHHax (IMAOHAX, CTEHAX), HE PACTIONMKEHHBIX HAL THHOTETHUCCKUM
JIOKANBHBIM Pa3pyICHHEM, €ro BOZJeHCTRUE IPUBOAMT K YBEJIMYEHHIO HANPSIKEHWM u
ycumul, HeobxouMo BHINONHMATE MPOBEPKY MPOUHOCTH ITHX MeMeHToB. Ouenky ycunui,
JCHCTBYIONMX B 3NEMEHTAX, AONYCKACTCA BBINOMHATH NPUOIIKEHHBIMA METOAAMH.

3.7 Kaxpoe nepekphiTHE BRICOTHOTO 30aHUs AOMKHO OBITh PACCUMTaHO HAa BOCIIPHATHE
BECA YHACTKA NMEPEKPHITUA BHIEICIKAMETO dTaxa (OCTOAHHAS M JIMTCNbHAS HATPY3KH C
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k03hHIHEHTOM AHHAMBYHOCTH ke = 1,5) Ha rotnamu 80 M® s 3sasui 1o 200 M u 100 M?

Jura 3paHuit Beime 200 M.

4 KoscTpykTHBHBIE TpeGOBaAHUSA

4.1 OcHoBHOE CPENCTBO 3aMUTH BHICOTHBIX 3JaHMH OT fIporpeccupyomniero o6pywcenns ~
ofecrieuenue HeOOXOMUMON TPOYHOCTY KOHCTPYKYHBHEIX INMEMEHTOB B COOTBETCIBHH €
pacyeTaMu; MOBBINICHUE MNIACTHYSCKMX CBOMCTB NPUMEHSCMOM apMatypsl # CTaNbHBIX
cBa3ed MEXy KOHCTPYKUHSMHE (B BMAC aPMATYPhl COSIMHACMBIX KOHCTPYKHHH, 3aKNagHbiX
Jeranedf ¥ 1. 1.); BKBOYeHUE B paboTy NPOCTPaHCTBEHHOH CHCTCMBE HEHECYIMX DIEMEHTOB
Obdextnnras pabota ceszed, NPENSTCTBYIONIMX IPOIPECCHPYIOWEMY OOpYIIEHUIO,
BO3MOXHA JMIIL NIpH OOECHECYEHMH UX NIACTUYHOCTH B UPEHENLHOM COCTOSHHH, C TeM
qTo0H OHM He BHIKMIOYaNHCh M3 paGoThl u Jomyckany Oe3 pa3pyIlICHHS pa3BMTHe
HeoOxomumebix  medopmanuit. [lns  semonHcHMS STOro TpeOOBAaRMS CBYIM  CEAYET
TIPOEKTHPOBATH U3 IUIACTHYHON JTUCTOBOH MM apMaTypHOH CTajH, a IPOYHOCTH AHKEPOBKH
cBsi3elt JomkHa OniTs GONBIIE yCHIMH, BEI3BIBAIOUIMX HX TEKYYECTh.
42 B 3AaHUAX CJICAYET OTHABATH NPEATIOWICHHUEC MOHOJIUTHBIM U CGOpHO-MOHOHH THHIM
HEPEeKPBITHAM, KOTOPHE JOKHE! OBITh HANGHKHO COSAUHEHE! C BEPTHKANBHBIMH HECYIMIUMH
KOHCTPYKITHAMH 32HHS CTAIBHLIMH CBI3IMH.
4.3 Coenunenns cOOPHBIX 3€MEHTOB ¢ MOHOMMTHLIMM KOHCTPYKUMAMH, NpPERsTCTRYO-
He  OporpeccHpylomeMy — oOpyLIEHWIO — 38aHuil,  MOKHBL  HPOCKTHPOBATHCSH
HEPaBHONPOYHEIMH, YIPH 9TOM 3JIEMEHT, IPE/EIbHOE COCTOSHUE KOTOpOro ofiecnednBacT
Haubonblime nnacTHYeckue AepOpMalyy COCIUHEHHU, JoMkeH GITh HaUMEHee IPOYHBIM.

Hnd BRIMONHEHMA 3TOrO YCJHOBUS PEKOMEHOYETCS pacCUMTaTh BCE 3JIEMEHTHE
coefHHEHUs, kpome Haubonee NIaCTHYHOlO, Ha ycwide, B 1,5 paza mpesplnaroniee
HECYIYIO ¢nocoOHOCTE MIACTHYHOrO 3JIEMEHTA, HAPHMED, aHKCPOBKY 3aKNajHRIX deTancii
U CBapHLIEe COEJIHHEHHs PEKOMEHAYETCS PacCUMTHIBATE Ha ycuime B 1,5 pasa Gonblue, yem
Hecymas crocoBrocTb camoft cea3u. [Heobxoaumo ocobo cnenuTh 32 GAaKTHUECKH TOYHBIM
UCTIONHEHMEM TIPOCKTHBIX PEIICHUH MMAaCTHYHBIX 3HEMEHTOB, 3aMeHa ux §0aee NPOHHLIMK
HEROIyCTHMA.
4.4 Jina nopeimeHHs 3QQeKTHBHOCTH COLPOTUBACHUS pOIPECCHPYIOIEMY OOPYLIEHAIO

3AAHWA DEKOMEHAYCTCA:



- Ha/[IPOSMHEIE NEPeMbidky, palOTAOIME KaK CBA3H C/ABUTA, MPOEKTHPOBATH TaK,
4To0B OHH pa3pymaiucs OT M3rnba, a He OT ACHCTBHA ONCPEYHOMN CHITLE,

- INTOHOYHBEIE COENMHEHHS B COOPHO-MOHONMTHRIX KOHCTDYKUHSX NPOEKTHPOBATH
TaK, YTOOH NPOYHOCTH OTAEABHBIX INTOHOK Ha cpe3 Owna B 1,5 pasa Gomwule wx npoynocTy
TIPU CMATUN,

- ofecrienuBaTe AOCTATOYHOCTh JUIMHBI aHKEPOBKH apMatyps! mpd ee pafore kak
CBSI3H CI[BHTQ;

- OLOpHEIE ceqcHUA DanoKk M pureseil, a Takxke y3/bl MX COEJMHEHUI ¢ KOJIOHHAMH
(cTeHaMH, NUROHAMM), BOJOKHBE! HMETh JIPOYHOCTh MO NONepeyHo# cuie B 1,5 pasa Bsuue,
qeM BX HeCylas ¢iiocoOHOCTE Mo M3ruby C YYETOM JUIACTHYECKUX CBOMCTS B IposieTe.

4.5 MusumansHas IUIOWATE CeueHMA (CymMMapHas Afls HIDKHEH M BepxHe# apMaTyphi)
TOPH3OHTANEHOR APMATYDBI, KaK NPOAONbHOH, TaK M NONEPEYHON B Kele300eTOHHbIX
TIEPEKPHITHAX ¥ NOKPHITHH JOMKHA COCTABIATL He MeHee 0,25% OT nnowauu ceucHus
Herona.

Ilpn oToM yka3zaHHAs apMarypa JOJKHa OBIT HENpPEpPHIBHOH ¥ CTHIKOBaThCH B
COOTBETCTBMHM ¢ TpeGoBaHMAMM  JACHCTBYIOIIMX  HOPMATHBHBIX  JIOKYMEHTOB  Ha
TIPOEKTHPOBAHKE KENE300E€ TOHHBIX KOHCTPYKIHH.

4.6 Topm3oHTadbHble CBA3M OETOHHEIX MM Kelie300€TOHHBIX HAaBECHBIX HapyXHEIX
naHeNned C© HECYMMMH SAEMEHTAMH 3MAHAS JIOMKHBLI BOCHPHHHMATH PacTSITHBAKOIUME
yeunus He Menee: 10 kH (1 tc) na 1 M Anmubl navenu upy Burcote oraxa 3,0 m; 12 kH Ha |
M ANMHBI BaHeny HpH BeicoTe 3Taxa 3,5 M; 14 kH ma | M 1nunn nadeny npu sHCOTE Taxa
4,0 M ¥ BBUDE, €CJIM IO pacyery He Tpebyercs oee.

4.7 TlpomonbHast (BEPTHKANTbRAdA) MEXAYITAXKHAg apMaTypa MHJIOHZ (KOJAOHHBE, CTEHBI)
JIOJDKH2 BOCIIPMHYWIMATL pacTArHBaiomue ycunus He Menee 10 xH (1 1c) Ha xaxami
KBaJ(PAaTHEI! MeTp rpy30BOH NAOIIAAH STOTO NKIIOHA (KOOHHDL, CTEHBI).

48 B 3paHmAX ¢ [IPUMEHEHHEM METaUIMYECKHX KOHCTPYKNHH DpeRycMarpusath
cTalexene300eTOHHEIE TIepeKphITHS, H3berarh TMOKUX cOeAMHEHHH PRTCNCH ¢ KONOHHAMM.
FopusonTanbeibie BETpOBbIE CBA3H JOMKHA  obecHedMBaTh  offbeuuHeHHe  QMcKa

NEPECKPHITHA. Hcnons30BaTe cTany ¢ NOBBIIEHHON NIaCTHYHOCTEIO M BA3KOCTHIO.
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TIPUJIOXKEHHUE A

NMPREMEPHI PACUYETA
B aHHOM NPUIOKEHHH PACCMOTpEHS! 1Ba ipuMepa pacdeTa':

- B neproM mpumepe Al paccMOTpEHa YCTOHYMBOCTE NPOTHB MPOTPECCHPYIOLIErO
OGpYIIEHAN JUIs HECKOJIBKHX CXEM JIOKAJBHOTO pA3pylIeHHs HECYIHX KOHCTPYKLM O/1HO#H
CEKIHH XKHIOTO TPUAUATHUINTH 3TAXHOrO nomMa BeICOTOR 123,2 M. Pacuer nepexphithii
DpOBENEH ¢ MCUONb30BAHMEM KHHEMATHYECKOTO METOAA NPEENHHOI0 PaBHOBECHA, a
BEPTHKANLHBIX KOHCTPYKIHH ~ ¢ MCIOAb30BaHHEM IPOTPaMMHOIO KoMImIekca "Momomax
40"

- Bo Bropom npuMepe A2 paccMOTpeHa YCTORYHBOCTE TPOTHB NPOTPECCHPYIOMETO
ofpymeHHs MEOTOQYHKIHOUANEHOrO 74 3Ta)HOro goMa nojobxoro Gamue Mocksa-Crin,
BEICOTOH 266,4 M. Pacuer XOHCTpYKuMH [ns OTHENBHBIX CXEM JIOKANBHBIX Pa3pyIleHH
TPOBEAEH C HCMONB30BAHHEM IpOrpaMMHEX KoMiuiekcos "Jlupa 9.2" n "OM CHull
Kenezofeton — nporpeccupyoiee o6pyimene".

Ins  ofoMX NpHMEpPOB MNPHBENCHR pe3ynbIaTbl DPACYCTOB OT/IENBHBIX  CXeM

JOKAIBHOIO paspynIcHus.

Al IPUMEP PACHETA TPUAUATHU OATU ITAKHOTO

MOHOJHTHOTO KHJIOTO JOMA HA YCTOMYHBOCTh NPOTUB
HPOTPECCHUPYIOIEIO OBPYRIEHUS

Al.1 Hcxonnble nannnie
Al.1.1 Onucannue KOHCTPYKTHBHOH cHCTEMBI
Hecymue KOHCTPYKIHM 3aHUsl BBINOJIHEHb! B MOHONHTHOM Kenesobetone. [Tnaw

THIIOBOIO STaXa 3AaHuA NpeicTaBieH Ha pucyHke Al. KoHCTpykTusHasd cHcTEMA 34aHHA

'B pacuere npuMepoR NPHHUMAN ywacTue cTyaenT MICVY [Opres P B
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cmemannas. JlectHuuno-nudrosoll yzen ofpasyeT sapo xkectkoctH. TonumMpa Hecymmux
BHYTPEHHHX CTeH 35 cm, TonmmHa mwioHoB 40 - S0 cm, anuHa nunonos go 200 oM.
TlepeKpHITHS ¥ TIOKPHITHE — MOHONMTHEIE, TOMMIMHON 22 CM, 3ailMTHBIH cioil Getona 2.5
cM. Bee BepruxanpHbie HECYIMME KOHCTPYKIHH 3JaHHS BBITONHEHH W3 TAXeNoro 6eTtoHa
Klacca NO UPOYHOCTH Ha okatue B45, mepexpsitve u3 Getowa xnacca B25. ®oHosoe
apMHpOBAaHHE MEPEKPHITHE HENPEPHIBHOE CHMMETPHYHOE OAMHAKOBOE BAONL 0BOHX
HATIpaBNeHUH ocell 3naHma: BEPXHSAS apMaTypa paBHa HuKHe# W coctasiaser &12A400 ¢
sqeitkoi 30 cm. Beicota sTaka Hy = 3,52 M. HapyXHiie cTeHB HaBecHbie W3 HeGeTOHHRIX
MENKOIWITYYHEIX MATCPHANOR.
Al.1.2 Harpysxa
HopmaTtupBble paBHOMEpPRO  paclpefieiicHHbIE  Rarpy3kM Ha  TEPEKPHITHM:
coboTeenHE Bec 5,5 kH / M2 sec mona B kBapTHpax 2 kH / M2; Bec 1osa Ha Banxone
1,2 xkH /Mm% Bec neperopofiox BHyTp# kBaprup 1,1 kH / M% JUmTenbHas BpemeHHas
HATpY3Ka OT Juoxe# B kpaprupax u Ha Ganxomax 0,3 xH / m® [5). [Monnas pPaBHOMEPHO
pacnpefenennas marpyska: B kpaptupax 8,9 kH / m%; ua 6ancomax 7 «H / m’. Bec
HapyxHbX ¢red 11,1 xH / nor. M; orpaxacsns 6amxonos 3,5 kH / mor. M.
Al.1.3 PacuerHbie CONPOTHRIEHHS MATEPHANIOB
Byxsennrie 06038auCHUs BEAMYMY, HE OTOBOPEHHBIE B HACTOSILEM pacdere. IPUHSTEI
no CHalIT 2.03.02-84*2, CHal1 52-01-2003° 1 CIT 52-101-03 [6, 7, 8).
BetoH kinacca mo npouHocTyH Ha cxarue B25 {7]: Ry = Ry, =18,5 MIla;
Ry = Ry, = 1,55 MITa.
Beron knacca no nmpounocty Ha cxartue B45 [7]: Ry = Ry, = 32 MIla;
RM = RM,,, = 2,2 MITa.
Apmatypa @12A400 {7]: compoTtusnenne pactsixennio R, = Ry, = 400 MIa;
cpe3y Ry, = 400 * 0,8 = 320 MI1a.
Hecymue cnocobuocTu sneMenTos onpeaensiores 110 TpeGosanuam CII 52-101-03
¢ ucnonn3oBanneM nporpammet OM «CHull xenesobeton» [9].
Al.1.4 PacqeTHbIE cCXeMbl TRIOTETHYECKHX JIOKZJILHBIX PA3PyLIEH Ui
BapHaHTH pACNIONOXEHUS MHIIOTETUYECKUX AOKAILHEIX pa3pylicHAH THIOBOID

9TaXa, pACCMOTPpEHHEIE B HACTOANIEM MIPUMEpE, I0Ka3aHbl Ha pHCyHKe Al

2 JeiicTsyet A0 BCTYINEHHA B CHITY COOTBETCTBYIOIUEIO TEXHHUECKOrO PErNAMEHTa.
* Hoeur PEKOMCHIATEIIbHBIA XapakTep 10 perncTpauun Munoctom Poccuu.
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ITo BrICOTE 34aHMA JIOKANBHOE PA3pyLIEHue MOXeT OBITh pacroioXeHo Ha mobom
9Taxe, MO3TOMY €C/H B 372HUM HECKOJILKO BUIOB THIOBEIX 3Taxel, TO NpoBepsTh HYMHO
campifi omacHHM (mnm Bee). Kpome Toro, HeoOXO/MMO NPOBCPHTL HEBOIMOXHOCTH
IpoTpeccHpyioero OoOpylIeHHs KOHCTPYKUMH depHaKa, TEXHUYECKHX M ITOA3EMHBIX
staxeil. 3meck B KayecTBe INpHMEpPA DPACCMOTPEHB! TpH Haubonee ONACHHIE CXCMbI
JIOKATTLHBIX PaspylleHHH KOHCTPYKLHH THIIOBOTO JTaxka, oTBeuaomux tpeCopaumio n 4.5.
B TOM 4YMCIE TPH BOBMOXHBIX BapHanra oOpa3oBaHUS MNNACTHYCCKUX IUAPHUPOB /s

cxeMH 1.

Al.2 Pacuer KOHCTPYKIINH, PACMOI0KEHHBIX BA/l IOKANLHBIM
paspylieHHeM, KHREMATHYECKHM METOA0M TEOPHH NPEdelbHOro
paBHOBeCHH

Al1.2.1 Hecymas cniocoGHOCTh OTACIbHBIX KOHCTPYKTHBHDBIX YIEMEHTOB

Al.2.1.1 lepexkphiThe

Torousas zecymas cnocoGHOCTE fONEpeyHbIX ceuenuit ¢ QOHOBRIM aPMMPOBAHHEM
no m3ruby NpH pacTSHKCHUM HIDKHMX (MNIM BEPXHHX) BONOKOH WpH M3rube BIoNb
HanpaBiacHui GykBewHwix ¥ nHGpoBBIX ocelt oxamHakosa, oupegenserca npu b = 100 cm;
h, = 19,5 cm; 4, = 3,77 oM’ (3,3 crepxus nuamerpom 12 MM u3 ctanu knacca A400):

R, = 400 MIla, 6eton xnacca B25, Ry = 18,5 MIlau pasnam;, =m’y=m; = m’; =m, =

1

28 xH-M /mor. M. [Inomane apMatypwl coctasiset: u = 3.77 * 2 /(22 * 100) * 100% =

0,34% > 0,25%. T.e. Goiplie MHHHMANLIOrO apMupoBaHus Mo NM. 4.5 JaHHBIX
peKOMERAALIMI.

Al.2.2 llpoBepka YCTOHYMBOCTH 3/IAHHA NP _J0KAALEOM DAIPYIIEHMH ero
HecYHIHX KoHCTpyknuii 1o cxeme Nel

PaccmarpuBaeTcs oOpyuieHHe KOHCTPYKTMBHOM siueiikn mexay ocsma A-B n 1-3.
Tepeuano paspymaeTcs MuJIOH i-ro Jraxa Ha nepecedeHuw oceit 1 u B. Ilposepsercs
HEBO3MOXHOCTL OOpYINEHMA 32BMCIMAX HaX JIOKA/BHHIM  pa3pylieHHeM  ydacTKOB
NEPeKPRITHR M nusi0oHOB. [TOCKOABKY NMUIOH ¢ JPYrHMH BEPTHKANbHBHIMKH KOHCTPYKLUHMSMH
coefdnsieTcs TOJNBKO 4Yepe3 NEepeKpeITHE, Mporpeccupymouiemy OOPYWIEHHIO B AHHOM
ciiydac CONPOTHBAACTCA HAa KaKMOM 3TaXE TONLKO NCPCKPHITHE, paspymaroileecs ¢

00pa3oBaHueM TUIACTHYECKHX HIAPHUPOB, U CTHIK NIEPEKPSLI TR € MHIIOHOM.
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Al2.2.1 Ouenka BO3MOKHOCTH BOIHHKHOBEHNUSA Mexannma
nporpeccHpylomero ¢6pynienns nepsore THna

FnnorteTHueckas cxema NpOrpeccHpyomero o0pyluesns NpeacTaBlieHa Ha PHCYHKE
A1.2. ITunoHs! Bcex dTakeH, 3aBHCIUMX HAA «Pa3pYUICHHLIM» MUJOHOM Ha /-TOM HTaxe.
MOCTYNATENRHO CMEMAOTCd BHM3 BMECTE C NPUMBIKAIONIEMHM YYACTKAMH TICPEKPHITHH, B
TIEPEKPHITASX OBPA3YIOTCA IIACTHYECKUE IIAPHUPH C PAC THKEHHEM BEpXHel (Ha pucyHKax
0003Ha4eHB CONOMHOA TMHKeN) M HIDKHEN (IYHKTUPHOH IMHKEsT) apMaTypsI.
Pabora nunoxa
Tiunon (cevenne 40x200 cv’) NOCTYNATeNbHO cMEWAETCs BHM3 Ge3 paspyuietns, padoia
BHYTpEHHUX cun W, ,, = 0. Bec nunona G = 25 * 0,4 * 2 * 3.3 = 66 kH; sepTukanshoe
nepeMenienne u = 1; pabora BHemHnx cun Uy, ,, = 66 * 1 = 66 xH.

Conporusaerne o0pYHIEHHIO NEPEKPL THH

Pabora BHyTpeHHHX CHN IEpeKpHITHS CyYMMHpyeTcs 1O BCEM NOKa3aHHBLIM Ha
pucynke Al.2 ¥ npoRyMepoBaHHHM uHMppaMH B KPYXKax [MIACTHYCCKMM HIADHUpAM
W, =X W, (j=1,..8). Jlna xaxnaoro miacmueckoro wapaupa W, = M, w, , rie
My = m, L, — marubaromuii MOMEHT, BOCOPHHMMAEMEIH CEYEHMEM MEPEKPLITHS BJOUL
paccMaTpHBaeMOIO NAACTHYECKOTO NIApHApa; w, - YTOi HIIoMa IUTHTH, L, — iHa
[IAaCTAYECKOr0 MapHMpa. JInd ImapHUpOB, HAKIOHHBIX K HalNpaBJIeHHIO oceli 3/aHus,
m, = (m; sina + m;cosa), TAe o — OCTPHIH YroA MEXAY HANPABACHHUEM j-10 IAPHHPA K
HanpapJIeHHEM DAPPoBOH OCH.

B uensx crampaprusalmM# pacdela yribl M3JIOMa HEPEKPHITHS B ILIACTHUECKUX
HIaPHApaX, 00pa3oBaHHbIE JBYMS HAaK/IOBHBIMH IUIOCKOCTAMH, PACCMATPUBAINCh KaK CyMMa
IBYX YINIOB (KaXI0H HakJOHHOH IUIOCKOCTH ¢ T'OPHIOHTANBHOH), Hanpumep HWapHHUpPH
7u8 Torma w,=1/r,, The ¥, - JMHA HCPTCHIHKYIAPA K JHHUHU J-10 [ACTHIECKOTO
WAPEAPA, COCJUHAIOMETO 2 TOYKH PACCMATPUBACMOH IIIOCKOCTH, Pa3HOCTh EpeMeIteRni
KOTOPHIX paBHA CAUHHLE.

Pabota BHYTpEHHHX CHII HA IEPCMEDICHASAX (IACTHUECKHX 1UADPHHPOB:
mapaup 1: M ,; =28 *2,2=60,6 xklIm, w; = 1/4,4=022m"; W,; = 60,6 * 0,22 = 13 kH,
mwapaup 2: M ,=28*22=60,6 xHw; w, =1/4,3=0,233 M";

W,: =60,6 * 0,233 = 14 gH;

mapHAp 3: M’; =28 * (cos3°+sin3°) * 6,7

1974 kHm; wy = 1/4,3=0.233m",
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Wp3=197,4 * 0,233 = 46 kH;
mmapHnp 4: M, =28 * (cos14° +sin14°) * 15,4 =523 kHm; wy=1/4,2=024m";
Woe=523* 0,24 =125 xH;
IapHup 5: M’s =28 * (cos35° +sin35°) * 9,7 =377 xHm; ws=1/5,7=0,175 M";
Wps =377* 0,175 = 66 xH;
maprap 6: M 5 =28 * (cosd5°® +sind5°) * 5,8 =231 kHm; ws=1/6,3=0,16 M";
Wos =231 *0,16 = 37 kH;
maprup 7: M ; =28 * (cos7° +sin7°) * 12 =383 kHm; wy=1/4,5=0,222 M'l;
Wp7 =383 * 0,222 = 85 xH,
maprnp 8: M s = M ; =383 xHm; wg=1/6,5=0,154 m”'; Wps =383 * 0,154 = 59 kH;
BCETO 110 MepexpHTHIO W, = 13 + 14+ 46 + 125+ 66 + 37 + 85 + 59 =445 kH.
PaboTa BHENIHUX CHII HA IEPEMEIEHHAX HEPEKPRITHA
Up=2Upy (j=1,2,3). Uy =q;Fu, , rae g, ~ pacnpefencHHLE BHEIMHE HarPy3KH,
F; - nnomams ofpymiaeMoli wacTH IUIMTH HEPEKPHITAS, K KOTOPOH 3TH HAIpy3KH
TIPUJIONKEHH; %; ~ TIepEMENICHHE NCHTPa TAKECTH Y4CTH NMHTHL Bemrauun F) ® u; yKasaHu
Ha prcynke Al.2. PaGota BHEIMHHX CH
U,=8,9*(38*0,381 +14,4 * 0,325 + 27,6 * 0,333 ) =255 xH.
HapyxkHpie cTeHBI (YCIOBHO Ha pHCYHKe Al.2 nokasaHbl TONBKO Ha IUIAHAX)
PaGora BHyTpeHHUX cHI Wy, 0 = 0.
Pa6oTa BHEIHMX CHII HA TIEpEMEINEHAAX HAPYKHHEX CTeH Uy 0x = Z Uyer; (f=1,2).
Userj = pydyuy, Ta€ p;— pacHpeneieHHEIE TIO JUTHHE BHEINHHE HArPY3KH OT BECA HAPYKHBIX
CTCH WM OrpaxueRua OalmkoHoB; d; — JNHHA HapyKHOH CTEHDBI, #; — BEePTHKaIbHOE
nepeMenieBHe LEHTpa THKECTA HapyXHOM CTCHBL
Unex=11,1*(56*0,5+4,7%0,5)=57 xH.

HEOBCQKQ o0HIero VCIOBHS HEBOIMOKHOCTYH 00patoBaHKMa MEXaHA3MA YIEPBOTO TUIIA

TIposepra npon3soauTes no dopmyne (2) napHex Pexomenganmii

W = W, =445 xH;

U=Uy s+ Up+ Uyex = 66 + 255 + 57 = 378 xH < 445 kH.

Venoene ycrofMmBocTH KOHCTPYKIHii Bamonnesoe W > U. Ilporpeccupyiomtee o6pymerue

NEPBOIC THIIA HEBOIMOMKHO.
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Al122.2 Ouenka BO3IMOKHOCTH BO3HHKHOBEHHS MeXaHHM3Ma
MpPOrpeccRpYIoiero o0pymenus BTOPOro THIA
T'unoternyeckast cxeMa rmporpeccupylomiero oCpytIeHHs IPeACcTaB/IcHa Ha PUCYHKCE
Al.3. B uepexphiTHu 00pa3ylOTCs INACTHYECKHE WIAPHMPHl € DPAcTDKEHHEM BCPXHEH U
HIDKHEH apmaTypel. IIMIOHK Bcex 3TaxeH, 3aBUCUIMX Hajl CACYESHYBUINMY» NMIOHOM Ha
i-TOM 3TaKe, TNOBOPAYUBAIOTCA BMECTE C HMOKHNM MNEPEKpPHITHEM BOKPYI MIHOBCHHOIO
HEHTpa BpAINEHMs Ha Niepecedenuy oceit B w 3, CTHIK HUNOHA C BEPXHUM HEpPEKpHITHEM
paspymacTes O cpesy.
Pa6oTa nyiona
Bec muniona G = 66 kH; nepemertieBHe oA EHTPOM THKECTH ITHOHA
u =13/ 14 =0,93; pabora Bremnux cui U, ,, = 66 * 0,93 =61 xH.
ConporusicHue o6pYIEHHIO NEPEKPLITHS
PaGorta BHYTpeHHHMX CHI NEpexpeITHA CYMMHDPYETCA IO BCEM IOKa3aHHBLIM Ha
pucyHke Al.3 ¥ NpoHYMEpOBaHHEIM IM(PpaMy [NaCTUYECKUM IuapHupam W, =X W,
(g=1,..4)
Jing KaX[oro IIAcTH4ecKoro wapHupa W, = My w,, rae M, - usrubarowmit
MOMEHT, BOCTIDHHUMAEMEI  CEHeHMeM  IIePEKPHTUA  BHONB  PACCMATPUBAEMOro
NIaCTHYECKOTO MAPHUPA; W, - YTON H3IIOMa MIHTHI.
Pa6oTa BHYTPEHHHUX CH/I Ha NEpEMELIEHUSX MNACTHYECKHX IApHUPOB:
wapuup 1@ M) =28 * (cos24° + sin24°) * 16,3 = 603 xHm; w; = 1/4,3=0,233 m™";
Wpi= 603 * 0,233 = 140 xH;

mapHup 2: M ;=28 * (cos14® +sinl4°) * 15,5 =526 xHm; wr =~ 1/4,7 - 0,213 Ml
Wp2=526*0,213 =112 kH;

wapuup 3: M3 =28 * (cos6° +sin6°)* 14,2 =437 kHm; w; = 1/4,5=0,222m’';
Wp3=437* 0,222 =97 xH;

wapuup 4 M 4=M; =437 kHm; wy=1/5=0.2 M"; Wps=437%0,2=87xH

BCETO 10 HepeKpeITHIO: W, = 140+ 112 + 97 + 87 = 436 kH.

Pa6oTta BHEITHUX CYJT HA NEpPEMeELIeHHSX IIEPEKPBITHS (CM. PHCYHOK Al.3)

Up,=89%(38%0,34+29*0,28)=187«H.

Hapyxurie crenn.

PaGora BHyTpennux can W, .. = 0.

PaGota BHetuHuX cuit Uy, = 11,1 ¥ (5,4* 0,5+ 6 *0,5) = 61 xH.
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IIpopepka ofimero yeroBus HeBOIMOXHOCTH ofpasoranilsi MCXaHN3MAa BTOPOro THIA,

ITporepka ripousoauTest o opMyne (2) naunerx PexoMenganuit

W = W, =436 xkH (Ges yuera paGoTH IWAOHA Ha Cpe3);

U=Upim+t Up+ Uyper =61+ 187 + 61 = 309 xH < 436 xH.

VYenosue yerofiumpocti BeioNseno W > U maxe 6e3 ydela paGoThl nunouwa Ha cpes.
ITporpeccupyiomee 06pymIeHHe BTOPOT0 THIA HEBO3MOKHO.

A1223 Onenka BU3MOXHOCTH BOIHUKHOBEHRA MEXaHHIMA
HPOrpecCHPYIONiero 0GpyiIeHHs TPETLEro THAA.

Ona Tpereero MexaHusma oOpyulerus (pucynok Al.4) paccMarpusaeics OTphiB
FICPEKPHITHA, PACTIONOXEHHOTO HEMOCPSACTBCHHO HAJA JOKWILHLIM paspyHICHUEM, OT
PacriofOEHHOI0 Ha HEM MIUIOHA, INTACTMYECKME MMapHHPH B IUIATE Te XKe, YTO M 8 M.
Al222.

Pabora BuyTpennunx cun nepexpsitus W = 436 xH.

Pabora suemmmx cun U = U, + U,e = 187 + 61 = 248 xH < 436 xH, yciuosue
YCTOIYMBOCTH BRINOIHEHO K 0e3 yueTa paboThl MHIOHA Ha pacTskeHHe. [Iporpeccupyrouice
o6pynICHHE TPETHETO THITA HEBOIMOXKHO.

Al2.24 Ouenxa BO3MOXKHOCTH BO3HMKHOBEHUS MeXaHu3Ma
DPOrpeccHpyIonlero oGpyIeHHA 9ETBEPTOro THNA.

PaccMaTpuBacTCs OTPHIB NEPEKPHITHS, PAaCIOIOKEHHOTO HEMOCPEACTBEHHO Hay
NOKaJFHKM Da3spylIeHHEM, BMCECTE C PACHOJOKEHHHIM Ha HEM MWIOHOM — OT BEPXHETO
nepexpuITHs (pUCYHOK A1.5), IlacTuuecKue \apHUpsl B LUIHTE TE XKe, YTo 1B 0. A1.2.2.2.
PaGota Bremux cun U = 309 kH < 436 xH, ycnossie YCTOHMMBOCTH BRINONHEHO W 6e3

ywera paboTel munoHa Ha pactskenue. [lporpeccupyromiee 06pylIeHHe HETBEPTOTO THMA

HEBO3IMOXHO.
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Al23. Tiposepka YCTOHYMBOCTH 3XaHAHA_NPK _JIOKAJLHOM DAIDYIUICHHH €10

HECYIIMX KOHCTPYKIMH no cxeme Nold.
PaccmaTpuBaercs ofpywenne KOHCTDYKTMBHOH sueiitka B ocsx A-B u 1-3

(pucynox Al.6). IlepsnuHO paspymaloTCa ABa NWIOHA /~TO 3TaXA, PaClOJiOKEHHBIE HA
nepecedenyy oceif 1 U A (ceqeruem 40x170 em®) mooceit 2 u A (ceucHnem 50x200 em?).
TIpoBepseTcs HEBOIMOWKHOCTL OOpPYIIEHMS 3aBHCUIMX Hall NOKWIBHGIM DA3pYNIEHHEM
YHaCTKOR mepekpeiTHif ¥ nonos. IloCKoNbKy MMANOHEL ¢ APYTMMH BEpTHKA/bHLIMH
KOHCTPDYKUHAMUA  COCOHHSIOTCH TOJBKO  4E€pe3 NEPCKPLITHE, NporpecCupyroliemy
OOpYIIEHMIO B NAHHOM CIIy9ae CONPOTHBISETCS Ha KaKIOM JTaXe TOMbKO NEpeKphiTUe,
pazpywatomeecs ¢ o0pa3oBaHMeM IUIACTHYECKHX [APHHPOB, M UTHIKU HNEPEKPHITHS C
NHJIOHAMY.

Al123.1. Ouenka BO3MOKHOCTH BO3HUKHOBEHMA Mexauuima
NPOTPECCHPYIONIETo 0GPy IIeHHS NepBOro THIA

Dunorerryeckas cxema NporpeccHpyonero oOpyleHys Npe/ICTaBICHA HA PUCYRKE
A1.6. [Tunonsr Beex oTaxeil, 3aBUCIIUX Hal «Pa3pyHICIIHLMUY [THIOHAMY Ha I-10M 3Taxe,
OIIHOBPEMEHHC TOCTYMATENBHO CMEIIAIOTCS BHW3, B [EPEKPHITHM  obpasyrorcs
TINACTHYECKHE LUAPHHPHI € pacTsxelueM BepxHeH  (CIUIOMHAs  JIAHAA) U HMXKHEH
(IyHKTHDHAS NTAHHA) apMaTYpPEL.

Pa6ota nunoHoB

TIunons TOCTYNATENBHO CMEMAIOTCS BHU3 Oes paspymenus, W, ,, = 0.
Becrmionop G =25*04* [,7*33+25*%05*2*%33=56183 =139 u = I,
pabota Buemmmx cun Uy, » =139 * 1 = 130 xH.

Coppotusnende oOpYIEHUIO IEPEKPHITHS

PaGota BHYTpEHHMX CHN INIepeKpHITHS CYMMHpPYeTCS TO BCEM HOKAalaHHBIM Ha
pucyHke Al.6 ¥ MpOHYMEpOBaHHBIM UMdpaM¥ B KPYKKaX IUIACTHYECKUM HIApHUpam
Wy =ZW,(j=1,...8).

PaGoTa BHYTpeHHMX CHII Ha NTepEMELEHUIX 1ACTHYECKHX IIaPHUPOR:
mapup 1: M, =28*%22 =618 kHm; w;=1/73=0,136 m™"; W,/ = 61,8 * 0,136 = 8 kH;
mapaup 2: M ; =28 * (cos3°+sin3°) * 7,2 =211,8 kHM; w; = 1/4 - 0,25 m™";

Woy=211.8*0,25 =53 xH;
maprup 3: M’3 =28 * (cos8°+ sin8°) * 13,5 =427 kHm; wy = 1/4,5=0222 ™"
Wy =427 * 0,222 = 95 xH;
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mapsrp 4: M’ =28 * (cos89°+5in89°) * 7,8 =219 xHm; w,=1/7,3=0,137 v,
Wpq=219* 0,137 =30 xH;
mapREp 5: M 5 =28 * (cos37° +sin37°) * 9,2 =361 kHM; ws=1/5,1=0,196 M'};
W,s =361 * 0,196 = 71 xH;
mapuup 6: M s = M 5 =361 xHm; wg=1/11,9 = 0,084 M™'; W, =361 * 0,084 = 30 xH;
mapuup 7: M 7 =28 * (cos31° + 5in31°) #7 =270 kHm; wy=1/5,8=0,172 m”";
Wp7 =270 * 0,172 = 46 xH;
mapaEp 8: M g = M 7= 270 xHwm; we=1/4,8 = 0,208 M"; Wps =270 * 0,208 = 56 xH;
BCETO MO NEepekpsITHIO W, =8 + 53 + 95 +30 + 71 + 30 + 46 + 56 = 389 xH.
PaGota BHENIHUX CAN Ha IEpEMEIEHUAX IEPEKPEITHS
U,=89*%(41,7%0,422+36,3*0,411)+7* 11 * 1 =366 «H.
Hapyxszie cTeHb 1 orpaxienue GankoHa
Pa6ota RyTpennux cun Wy, ., = 0. PaGota puemnux cui
Upar =11,1 *(65*1+73%0,5+45*0,5)+3,5*9*1=170xH.
Iposepka o6miero yCIOBHS HEBOIMOKHOCTH 00pa30BABNA MEXaHH3MA IEDROTO THIA:
W= W,=389 kH;
U= Uy, 1+ Up+ Uy ex = 139 + 366 + 170 = 675 xH > 389 xH.

Venosue yorolivuBoCcTH KOHCTpYKIME HapymeHo W < U,

Ilockomsky B paccMarpuBaeMoit CcxeMe TOIJBKO NEDEKDHITHE  OKasHBacT
CONPOTHBJICHAE NPOrpeccHpyiomeMy 0OpyLICHHI0, HeoOXOMMMO YCHNBTh apMHUpPOBaHHE
DePEKPRITHA.

Ha ywactxke BepxHero mjacTH¥ecKoro HIapHHpa 4 NPHHMMAETCA AONOJMHHTEILHAL
BEPXHAA npoJonbHAs (mapannencHas OyKBEHHEIM OCSM) apMatypa kiacca A400, ¢
mIomansio cedenns A, = 38 cm¥ mor. M (222 ¢ marom 100 mm). Homonnurensusii
IpeAeTBHEIE H3rnbalonuit MOMEHT B cedeHHH Am’ ;= 229,6 kHM /nor. M, JonoNHATENEHAL
pabota AW, = 30 * 229,6 / 28 = 246 xH. B 30He HIKABX NIACTHYECKHX LIAPHHPOB 5 u 6
(cM. pucyHOK Al.6) Ha monoce mupHHON 3 M IPUHNMACTCA JONONHUTENBHAS HUOKHSISL
IporonbHas M TIONepeYHax  apMarypa kmacca  A400, nmomansio  cedeHHs
A, = 13,4 oM* nor. M (@16 ¢ marom 150 MM). JlononHATE AERLIH npe AebHBIH H3rnGaroyi
MOMSBT B CCUCEEH Amy = Az =94,5 xHm /nor. M; AWss= (71 +30)*94,5/28*3,7/9,2
=137,1 xkH, Torna W, =389 + 246 + 137,1 = 772,1 xH > 675 kH. YcnoBre ycroiiunsocta
KoHCTpYKuHit Barnonneso W > Ul
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ApMaTypHEIe CTepXHH JOIDKHEI OWITE 3aBEfleHH 3a CevueHpe, Ille OHH YUHTHBAIOTCH ¢
HONHEIM PpACYETHWIM  CONPOTHWBIICHHEM, HAa JUIMHY aHKEDOBKH B COOTBETCTBMH C
TpebGopannamH [6].

Al123.2, Onenxa BO3MOXHOCTH BO3HHKHOBEHHSN MEXAHUIMA
NPOrpeccHpyoIero o0pymenus BTOPoOro THIa

TunoTeTHYecKas cXeMa NPOrpeccUpyomero oSpyIueHus IIPeACTanieHa Ha PUCY HKE
Al.7. B nepexpritun ofpasyeTcsd ZMAronaNsHelf NNACTHYECKHIl MAPHUD C PacTMKEHHEM
BepxHell apMmatypsi. [THnOHS Beex 3Taxel, 3aBUCIHUX Hafl «Pa3pyIIEHHEIMEY» THIOHAMH Ha
i~TOM 9Taxe, MOBOPAYMBAKOTCS BMECTE C HINHHM IEPEKPHITHEM BOKPYr MIHOBEHHOH OCH
BPAILEHHAS, COBNAAIOUIEH C NIACTHYECKUM LIADHHPOM B TIEPEKPHITHH, CIBIKM THIIOHOB ¢
BEPXHMM MEPEKPHITHEM Pa3PYIMAOTCS 1O CPE3y.

Pabota muioHOB

Bec munonor G = 56 + 83 = 139 xH; pepTukanbHele MepeMeIeHHs O LEHTPAMK
TEOKECTH munoHoB uy =4 /42 = 0,95, u» =25/ 4,2 = 0,6; pabora BHEIHKX CU
Uy m=56*095+83*0,6=103 xH.

ComnportHaneHue o0pYIIEHUIO HEPEKDHITAS
M’ =28 * (c0s26°+sin26%) * 13,7 =513 kHm; w=1/4,2=0238 »’';
W,=1513*0,238 = 122 xH.

PaboTa BHEIIBMX CHJl Ha IEPEMELIEHUSX TIEPEKPHITH:

Up,=89*31*036 +7*11*1,02=178xH.

Hapy)xHsie ¢TeHbE 1 orpaxienye 6aIKOHOB
Pabora BHyTpeHRHX cui W), o = 0.

Pa6oTa BHEIIHKX CHI Ha MIEPEMENIEHISX HADYXKHBIX CTCH
Upex=11,1 ¥ (73%1,5/42+65%3,6/42+45%2/42)+3,5%9%5/4,2=147 xH.
HDOBCDKH 0611161‘0 YCJIOBHA HEBQ3IMOMXHOCTH 06[)33053.!{“5! MEXaHHu3Ma BTOPOro THila:
UsUpiwt Up+ Uper =103 + 178 + 147 — 428 xH > 122 xH.

VciaoBHe yeTOHYHBOCTH KOHCTPYKIME Hapymeno W < U.

JUnt BEINOJIHEHUA YCIOBHA YCTOHIHBOCTH BEHYMHA PabOTH BHYTPEHHAX CHJI IMJIOHOB Ha
cpes acmiHa OHTh Be MeHee W, ,,, = 428 — 122 = 306 xH.
IMepememnenre no nuHAM fAeHcTBHES yCHAWs cuBura w = [y / r, rige paccrosHuve OT

HApYXHOTO TOpIA NU/IOHA Ha IIpeceueHuH oceli 1 1 A (TOUKA ¢ eAUHAYHBIM BEPTHKAIBHBIM
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HepeMenteHneM) N0 och BpameHus r = 4,2 M; w = 3,3 / 42 = 0,786. Vcumme capura,
BOCIIPHHHM3EMOE KAKJAHIM NHIOHOM JAOMKHO Onts He Memee S = 306 /( 2 * 0,786) =
= 194,6 xH. IInomans BepTHKANBHONX apMaTypHl LA KaKAOrO IHIIOHA JIOMKHA OHITH HE
Menee A, = 194,6 / 32 = 6,08 cv’. Tlpu ycraHOBKe YKasaHHOH apMaTyphl YCHOBHE
YCTOWYMBOCTH KOHCTpYKIMEi BrnoxHeHo W > U, nporpecchpyiomee ofpymenue BToOporo
THI2 HEBO3MOXHO.

Al.2.3.3. Ouenxa BO3MOKHOCTH BOIBMKHOBCHHAN MexapE3Ma
HporpeccHpyionterc o6pymenus TpeThero THIIA.

Jina Tpernero mexaAmsMa ofpymenus (pucynok Al.8) paccmarpusaercs OTpPHIB
IEPEeKPHITHA, PAacNONOXKCHHOIO HENOCPEACTBCHHO HAX JIOKAILHKEIM PpaspymeHHEM, OT
pacmoNOKEeHHKX HA HEM IMWIOHOB, IUIACTHYCCKHH WADHHD B IUIMTE TOT XKe, YT0 M B 1.
Al23.2.

Pa6ora pretmnux cun U= U, + Uy, o = 178 + 147 = 325 xH,

JUts nmngoHOB nNpHHMMaeM apMmHpomawme mo 1. Al.2.3.2, TorHma mpesenbHOe YCHIHE
pacTDKeHNA B ceueHAU matonos S =40 ¥ 6,08 = 2432 xH (M. n1. A1.1.3), BepTuxansHbie
nepeMemenns TIHTH NMOJ LeHTPaMH TAKECTH munoxHoB w; = 0,95, w, = 0,6; pabora
BHYTpeHHHX cHn W, ,, =2432% 095+ 06)=377xH. W =W, ,» + W,=377+122=
= 499 xH > 325 xH. Ycnopme ycroitumsocTH BrmonHeno W > U. Ilporpeccupyomee
ofpylIenne TPETHEro THIA HEBO3MONHO.

Al.23.4. Onenxa BO3MOXKHOCTE BO3HMKHOBCHHS MeXaHH3M2a
nporpeccHpyiomere o6pymeHns I€TBEpTOro THNA.

PaccmaTpuBaeTcs OTPHEB NEPEKPHITHA, PAcHONOKEHHOTO HEMOCPEACTBEHHO Nl
JOKATHHEIM PaspymeHyeM, BMECTE C PACTIONOKEHHAIMU Ha HEM [TUNOHAMU — OT BEpXHEro
nepexphrTid (pHCYHOK Al.9), mmacTiyeckmii MapRup B WIATE TOT Xe, 9Io ¥ B 1. A1.2.3.2.
Pa6ora suemanx cun U= 428 xH.

Jing nMnOHOB npuHEMacM apMEpoBaHue 1o 1. A1.2.3.2 | Torzma npegensHoe ycunue
pacTOKeHHS B CeycHuH nunoHor S = 2432 xH, Beprukansubie nepementenns wy = 0,95 u
w, = 0,6; pabora sHyTpernux cun W, , = 2432 * (0,95 + 0,6) = 377 kH. Cymmapnas
paborta BHYTpeHRMX cun W = W, ,, + W, = 377 + 122 = 499 xH > 428 xH. Ycnopue
ycroigaupocTH BeinonneHo W > U. Ilporpeccmpyromiee ofpymenue YeTBepToro ‘tuna

HCBO3MOXKHO.
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Al24 TipoBepka VCTOMYMBOCTH 3IaHHYA NpPH JIOKAJILHOM DAIPYHICHHH €ro
Hecyimnux KOHCTDYKUHH 1o cxeme No3

PaccMarpuraercs 0bpynieHue KOHCTPYKTHBHOM siuefiku Mexny ocamu A-B u [-3,
IMepeuuno paspyiaroTes TpH MHAOHA j-TO 3TAXKA, PACIOIOKEHHBIX HA HEpeceyeHusx oceit
Awul,Au2,bul. IlpoepsaeTca HEBOIMOXKHOCTE OOPYIIEHHS JaBUCLUMX Hal JOKAIIEHBIM
paspymeHueM KoHCTpykuwit. [lporpecchpyioiiemy oOpYyIIEHHI COTPOTHBISETCS Ha
KaX(IOM 3TaXE TOJBKO IICPEKPHITHE, paspymawuicecs ¢ 0oOpazOBaHHMEM NAaCTHUECKMX
IIAPHAPOB, H CTHIKK IEPEKPHITHS C [ILIOHAMHY.

Al241 Onenxa BOIMOKHOCTH BO3RUKHOBEHNH MEXABU3IMA
nporpeccupyomero o0pyieHHs NePBOTo THNA

Tnous Beex ITaskel, 3aBHCIIUX HAJ «pa3pyMEHHBIMUY» HIOHAMH Ha [~-TOM JTaXE,
OJIHOBPEMEHHO  MOCTYNATENBHO CMEIMAIOTCS  BHM3, B NIEpeKpuITHM  oOpazyrores
ITACTHYECKHAE IIAPHAPH ¢ PacTSLHKCHWeM BepXHEH u HuikHeil apMaryps. PacemoTpero Tpu
BAPUAHTA PA3pYMICHHS,

BAPHUAHT |
I'mnoTetndeckas cXeMa nporpeccupyionero obpyiienss rpeicTapicka na pucyske Al.10

Pabora nusioHOB

IunoHH MocTynaTenbHO cMenaoTes BHU3 6e3 paspymenus, W, ., = 0. Bec nunonos
G, =66 xH, G, = 83 xkH, G; = 56; G = G, + G; + G3 = 205 xH; pepTHKaIbHBIC
nepeMeImenns u; = ¥; = u3 = 1; pabora Baemnux cun U, ,, =205 * 1 =205 kH.

ConpoTHBIeHYE 0OPYIIEHHUIO NEPEKPHITUS

Pafota BHYTpeHHHUX CHII Ha [IepEMEIIEHUSX IACTHYECKHX [IAPHHPOR:
mapuup 11 M ; =28 * (cos37° +5in37°) * 9,3 =365 klim; wy =1/ 11,8 =0,084 m™';
Wyr =365 * 0,084 =31 xH;
mapaHp 2: M, =28 *(cos43°+sind3°) * 6,2 =2454 xHm; w; =1/9,1 =0,11 m™";
We2 =2454 * 0,11 =27 xH;
maprap 3: M’3=28%76=2128 kHm; w3=1/78=0,137n"";
Wp3=212,8 * 0,137 =27 I,
maptp 4: M’ =28 * (cos14° + 5in14°) * 15,5 = 526 kbIM; wy=1/4=025m"";
W,i=526% 0,25 =132 «H,
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WapHAp 5: M 5 = 28 * (cos6° + sin6°) * 12 =373 4 kHm; ws=1/4,3=0,233 m"';

Wos=373,4* 0,233 = 87 xH;
waprup 6: Mg =28 *2,2 =61,6 kHm; ws=1/4,8=0208 M
Wps=61,6 * 0,208 = 13 kH;
urapHEp 7: M 7 = 28 * (c0859° +5in59°%) * 5,7 =220 xHm; wy = 1/5,6 =0,178 Mt
Wp7=220* 0,178 = 39 xH;
wapnup 8: Mg =28 ¥ 2,2 =616 kHM; wg=1/7,3=0,137 M
Wes=61,6 * 0,137 = 8 kH;

BCETO 1O NEPEKPHITHIO

W,=31+27+27+132+87+13+39+8 =364 kH.

Pabota BHEIIHUX CHI Ha NIEpeMeIeH X repeKpriTHs U, =2 Uy (j=1...6)

Uy = q; F; u; , e q; — pacnpefenensbie BEMHMe HArpy3ku; F; - niomans o6pyuaeMoi
YACTH TUIMTH IEPEKPHITHS, K KOTODOH 3TH Harpy3Ky ApUAOKEHE; ;- IEPEMEHICRUe HeHTpa
TAKECTH J-Olf YacTH IUINTHL.

Up=89*(31*0325+286*0,67+16* 1+35*0411 +48*0,653)+7*11*]=
=635 xH.

Hapyxusie cTeHH 1 orpaxaetne ankoHos

PaGota BRyTpeHHAX cHll W, x = 0.

PaGoTa BHEIIHMX CHII Ha MepeMEINeHUsX HADYKHBIX CTeH Uy ox = S U, o5 .

Uvex j = pj dj wj, Te  p; — Bec | mOT. M Hapy»XHOH CTeHb! MIM OrpaxacHus GaikoHa;
d; ~ [IMHA YYaCTKR HAPYXHOH CTEHbI; #; — BEPTHKAIBHOE TEPEMEILEHHE LICHTPa THKECTH
Y4aCTKa HapyXHO#H CTeHH.

Uper =111 *(73%0,5+55%0,5+65* 1 +45*1)+3,5%9* =223 kH.

IlpoBepka obnrero ycnosus HEBOIMOXKHOCTH O0pa3oBanys MEXAHH3MA IEPBOLO THIA
W= W,=364xH,
U=U,y, i+ Up+ Upox =205 + 635 + 223 = 1063 xH > 364 xH.

VeloBHe YCTORYHBOCTH XOHCTPYKUMI Hapymeno W< U.

Tlpy JONOJHMTENPHOM AapMHpPOBAHUM IIEPEKpBITUA, lpuHATOM B n. Al1.2.3.1
AWy = 239 xH; AW, = 40 kH; AWs = 73 «xH; cymmapnas padora
W =364 + 239 + 40 + 73 = 716 xH < 1063 xH. Ynenuunpaem apMHpOBaHHE Ha BCEM
YJ4CTKe, NEPEKPHIBAIONICM IUIACTHYECKHE WAPHUPKL 1, 2, S: #inkksg apMatypa &16A400 ¢
marom 150 MM (npononpeas u nonepeyHad). AW, ;5= (31 + 27 + 87) * 94,5 /28 = 489

KH; cymmapsas pabota W = 364 + 239 4 489 = 1092 kH > 1063 «H, yeiosue
34



ycToiunBOCTH BHnonseHo W > U. Ilporpeccupyolliee ofpyleHue NEPBOTo THNA

HEBO3MOXHO.
BAPUAHT 2
I'unoTeTHyecKas cxeMa NpOTPeCCHpYIONIEro oOpynienus NpeACTaBIeHa Ha pucynke Al 11,
Conporusienne 0OPYIICHAK) IEPEKPRITHEH
Pa6ota BHYTpEHHHX CHI TNEPEKpHITHA CymMmupYETCH TO BCEM MOKA3AHHEIM Ha
pucyuxke Al.11 u mponymepoBaHHEIM uudpamu B KPYKKAX NAACTHYCCKHM I@PHHPAM
Wo=EWy (j=1,...7.
PaGora BHYTpeHHUX CUT Ha NepEMEINEHMAX NNACTHYECKUX LIADHMPOB NpH ydeTe
TOABKO HOHOBOTO APMUPOBAHHUA:
mapaup 11 M’; =28 % 15,1 =422,8 xHm; w; = 1 /4.8= 0,208 m™";
Wpi = 422,8 * 0,208 = 88 kH;
wapsep L. M =28 % 113=2164 hw,we = L {73 = 003w
Wpr =316,4* 0,137 =43,3 xH;
mapHAp 3: M3 =28 *22=61,6 xHw; wy=1/4,8=0208 M,
Wp3=161,6*0,208 = 12,8 xH;
wapuup 4: M =28 %22 =61,6 xkHm; w,=1/73=0,137 M
Wpe=61,6 * 0,137 =84 kH;
wapHuUp 5: M 5 =28 * (cos22° + sin22°%) * 12,8 =466,5 kM ws=1/5,2=0,192m™;
Wps = 466,5 * 0,192 = 89,6 xH,
WapHHp 6: M 5 =28 * (cos51°+ sin51°) * 11,7 = 460,7 kHm; ws = 1/9,3 = 0,108 M
Wps = 460,7 * 0,108 = 49,7 xH;
maprup 7: M 7 =28 * (cos43° + sind3°) * 6,3 =249,3 xHM; w;=1/11,6 < 0,086 m™';
Wpr=1249,3 * 0,086 = 21 4 xH;
BCEFO MO NIEPEKPRITHIO
W,=88+433+12,8+ 84 +89,6+49,7+21,4=1313,2 xH.
PaboTa BHEmIHMX CHI1 Ba NEPEMEIUECHHUAX NEPEKPLITUS
Up=8,9*(40,8*0,375+36,6* 0,664 +48* 0,384+ 16* 1} +7* 11 *1 =736 kH.
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Hapyxunie cTeHs 4 orpaxnenue Gankonon
Pa6ota Brytpennnx cun W, ., = 0. PaSora BHEmHHX AN
Vs =111 *¥(73%0,5+5%0,5+65*1+45%1)+35%9*1=2218«H.
IIposepxa o61iero ycnopus HEBOIMOKHOCTH 06pa3OBAHNS MEXAHN3MA IEPBOTO THIIA
W= W,=313,2 xH;
U=Usm+ Up+ Uypex =205+ 736 +221,8 = 1162,8 kH > 3132 xkH.

Venosue ycroiauBOCTH KORCTPYKUME Hapymero W< [/,

B mepexpuiTiu DPMHUMAETCS JIOIONTHUTE LHasE BEPXHSIs apMATypa, fiepeKphBaIOILas
NJaCTHYECKHE MIAPHUPH | (CTEpXHHM NapautefdbHH UUODPOBEIM OCsM) M 2 (CTepXHM
napannensHbl GYKBEHHEIM ocsiM), Kiacca A400, ¢ mioliiazsio cevenns A, = 38 emM¥/ mor. m
(D22 ¢ warom 100). JonoaHuTebHble UpeJeNbHLIC W3rubaomde MOMEHTBl B CEHEHHH
Am’ ;= Am’, = 2296 xHm /mor. m; AW = 1076,7 . W, = 1076,7 + 313.2 =
1389,9 xH > 1162,8 xH. Ycnosue ycroiiynpocty smnoaxeno W > U. Ilporpeccupyroee
o0pymeHne [epBOro THIA HEBO3IMOXKHO,

BAPHUAHT 3

YcTadoBIeHa MONONHUTENbHAS BEPXHAA apMaTypa Ha y4acTKax LIUpHHOH 2.5 M
ot oceit B 1 3 (cM. BAPMAHT 2). l'unorernueckas cxeMa nporpeccupyouiero obpyumenns
npejcTaBieHa Ha pucynxe Al.12. BepxHue miacTuyeckye mMapHEPH | 1 2 cMelaoTes Ha
Kpa#f 30HEI, THe QNOMOJHUTETbHAS apMaTypa YYMTLIBAETCS C [MMOJHBIM PacuETHBIM
COTPOTHBIEHHACM, TO €CTh 3a BBIYETOM JUIHHBI aHKEpOBKH crepkuedt [, = 575 mm
{6].

ConporupneRne oOpyIICHHIO TIEPEKPLITHH

Ha Bceit nmomanm, nepexpsiBaouiedl IacTHMECKUWE GapHUpwl 5. 6 u 7
(pucynox 1.12), yumThiBaeTCS JIOMOJHHUTENHHAs HeDKHAS apMatypa kiacca  A400,
wionanelo cevenus A, = 13,4 oM™ morm (D16 ¢ warom 150 MM, npojonsHas #
nonepeyHas). JONOMMATeNHEIH npeAensHull  M3rubaloné  MOMEHT B CeyYeHHH
Amy = Amy = Am, =945 xHu /nor.

PafoTa BRYTpeHHUX CHJI Ha HEpEMEILEHHSIX MIIACTHYECKHX HIAPHUPOR:
maprup 1: M7 =28 *12,6=3528 kHm, w; =1/2,8=0,357M";
W =352,8* 0,357 = 126 xH;
mapuup2: M7, =28 %93 =2604 xHm; w; =1/53=0,188 M"";
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Wp: =260,4 * 0,188 =49 kH;

mapeHp 3: M;=28%22=61,6 xHm; w;=1/2,8=0,357m"";

Wp3=61,6 * 0,357 =22 xH;

mapaup 4: M ;=28 * 2,2 =616 xlim; ws=1/53=0,188 m™;

Wos=61,6*0,188 = 11,6 kH;

miapHup 5: M 5 =28 * (cos16°+5in16°) * 10,3 =356,7 kHm; ws=1/3=0,333 m";

Wps=356.7* 0,333 = 118,8 xH; AW;=94,5/28 * 118,8 = 401 xH;

mapHup 6: M ¢ = 28 * (cos53°+ sin53°) * 8,9 =349 kHm; ws=1/6,6 = 0,151 m™';

Wps =349 * 0,151 = 52,7 xH; AW;=94,5/28 * 52,7 = 177,8 xH;

wapuup 7: M 7 =28 * (cos43°+ sind3°) * 6,3 = 2493 xkHm; w;=1/88=0.114m";

W,7=249,3* 0,114 = 28,4 xH; AW;=94,5/28 * 28,4 = 95,8 xH;

BCETO N0 MEPEKPBITHIO

W,=126+49+22 + 11,6 + 118,8 + 401 + 52,7 + 177,8 + 28,4 + 95,8 = 1083,1 xH.
PaloTa BHCOIHUX CHTI HA MEPEMELICHUAX TIEPEKPLITHS

Up=89*(21,1 #0393 +27,7*0,67+30,6*0,396+16* 1)+ 7*11 *1=>567«H.

Hapyxuele ¢TeHB ¥ orpaxacHue 6ankoHos

Pa6ora BuyTpeREuX cUN W, ., = 0. PaBora BHCIIHMX CHI
Upes =11,1 *(5,3%05+3*05+65*1145*1)+35*9%1=199.7 L.
Iporepka 0OIIEro YC/IQBYS HEBO3MOXHOCTH 00pa30BaHNy MEXAHU3MA [ICPBOTO THNA
W= W,= 1083,1 kH;
U=Uy,m+ Uy + Uy er = 205 + 567 + 199,7 =971,7 xH < 1083,1 kH.

VYenosue ycroitunBocty Brmonaeno W > U, Ilporpeccupyiomee ofpymeHue
NIEPBOTO THIA HEBO3MOKIIO. BO3MOXKHEI Apyrue KOMOMHALHY YCHIICHHS MTEPEKPLITHA.

Al1.24.2 Ouenxa BO3MOXKHOCTH BO3IHHUKHOBEHHSA MeXaHH3IMA
UPOrpecCHpPyOmerc oGpymenus BTOPOro rHifa

lunoteTuyeckas cxeMa HpOrpeccHpyrOInero o0pyuicHus MPEACTARNEHA HA PMCYHKE
A1.13. B nepexkphITiy 00pasyioTcs AMATOHAIBHAE [IaC TMYCCKUE IAPHUPDE C PACTHKEHHEM
BepxHeH M HUDKHell apmatypsr. ITwiOHBI BCeX ITaell, 3aBHCHINX HAaJ «paspyHIEHHBIMUY
IMMIOHaMM Ha i-TOM JTaXe, [OBOPAYHUBAIOTCH BMECTE C HHKHHM NEPCKPBITHEM BOKPYT
MTHOBEHHOM OCH BpallieHHs, COBNafaromell ¢ NnacIuYeckuM MIADHHPOM 2 B HEPEKPRITHY,

CTHIKH MINIOHOB C BEPXHHM MEPEKPLITHEM Pa3pyLIATCA 110 CPE3Y.
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PaboTa nunonos

Bec nunonos: G; = 66 kH, G2 = 83 kH, G; = 56 kH; BepTHKanbHble 1EPEMEILEHHS
NOJA NEHTPaMH THKECTH NHIOHOB u; = 6,7 / 10,7 = 0,626, u, =10,5 / 10,7 = 0,98,
u3 =9,1/10,7=0,85; pabora eaemunx cun U, , = 66 * 0,626 + 83 * 0,98 + 56 * 0.85 =
=170 xH.

PaGota BHyTpeHHHX cHn mo cpesy: S = 194,6 * 3 = 583,8 xH (cm. 1. A12.3.2);
w=3,3/10,7=0,31; W =583,8 *0,31 = 181 kH.

ConpoTusnenue oOpYHIEHHIO IEPEKPLITHS

TlpuHuMacTCs JONOIHMTENBHOE BEPXHEE apPMHUpOBAHME JUId LApuHpok | n S
cornacio BAPMAHTY 1 (22 ¢ warom 100); sononHutensHbIil npeaenbubiil n3rubaromuii
MOMEHT B ceueHuu Am’ ;= Am’ , = 229,6 xHwm /mor. M. JlonoauurenbHoe Hybxiuee
apmuposakne — o BAPUAHTY 3 (16 ¢ marom 150 MM, npogoneHas W nonepedsas);
DOTONHATENbHEIE NPENETbHEIE WITHOAOUME MOMENTH B ceueHuu Am,; ~ Am; = Am, -
= 94,5 kHM /mor

PaboTa BHYTPEHHHX CHI TEPEKPBITHS CYMMHMpPYeTCd [0 BCEM INOKA3AHHLIM HA
pucyske Al.2.13 M MPOHYMepOBaHHBIM HA(DPAMH TJacTHYECKMM wapHHpam W, =5 W,
(j=1...5).

PaboTa BHYTpEHHMX CHIT Ha [IEPEMEMICHHAX 1UIACTHYECKHX LIAPHHPOR:
maprup 1: M7 =28*7 =196 kHm; w; = 6,9/(10.7 ¥ 4,9)= 0,132 m™";

Wpy =196 * 0,132 = 25,9 kH; AW, =229,6 /28 * 25,9 = 212,4 kI,
wapHAp 2: % =28 *(cos25° +sin25°) * 8,7 =323, 7 xHw; w; = 1/10,7=0,093 m";
Wy =323,7* 0,093 =30,1 xH;

mapunp 3: M3 =28 * (cos38°+5in38°) * 7.8 = 306.6 klim;
w3=6,9/(10,7*6,2)= 0,104 Mm"; W,; = 306,6 * 0,104 = 31,9 kH,
AW3=94,5/28 *31,9* 0,5 = 53,8 xH;

mapHup 4: M 4 =28 * (cos45° + sind5°) * 10,6 = 419,7 xHm;
we=10/(10,7* 9,7) = 0,096 M'; W,,=419.7 * 0,096 = 40,3 «H:
AW,=94,5/28* 40,3 * 0,5 = 68 xH;

maprup 5: M’5 =28 * 7,8 = 218,4 kHm, wy=10/(10.7 * 7,3) = 0,128 m™";
Wps =218,4 % 0,128 =28 xH, AWs = 229,6/28 * 28 = 2296 «II;
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BCETO NO NEPEKPHITHIO
W,=25,9+212,4+ 30,1 + 31,9+ 53,8 + 40,3 + 68 + 28 + 2296 = 720 xH.
CymmapHas paGota BRYTpeHHEX cui W= 720 + 181 =901 xH.

PaboTa BHEDIHNX CHA HA NEpEMEIEHHAX MEPEKPHITHS
Up=89*(17*0,17+82* 0,43 +275*(,185)+7* 11 * 1,02 =461 xH.

Hapyxseie cTeHs! M orpaxenye 6aJxoHos

PaboTa BHYTpeHHHUX cul Wy, ., = 0. Pabora Hemsux cun
Ues =151 *(7,3*%029+55%0,25+6,5*0,89+45* 1)+3,5*74*1,12=182 xH.
[Iponepka ofinero ycinosus HeBO3MOXHOCTH 00Pa3oBaHIs MEXaHK3MA BIOPOrO THiId
U=Up, i+ Upt U,ex =170+ 461 + 182 = 813 xH <901 xH.

YcnoBre yCTORUMBOCTH KOHCTPYKIIMH BhInoJHEHO W > U

Al1243 Ouenxa BO3MOXKHOCTH BOIHHKHOBEHHS MeXaHu3IMa
HNpOrpeccHpyIoiero oSpymeHus TpeTLero THNA

Jins Tpersero Mexanusma ofpymenns (pucyHox Al.14) paccmaTpusaeTcs oTpein
TEPEKPHITHA, DPACIHOJIOKEHHOTO HENOCPEACTBEHHO HAA JIOKAIBHBIM paspylleHHeM, OT
PacTONOKEHHEIX HA HEM MHJCHOB, MJIACTHYECKMH UIADHHUD B IJIATE TOT XE, YTO ¥ B I
A1.2.4.2. PaboTa BHYTPEHHMX CHII [IEPEKpEITHS W), = 720 kH.

Pabota puemunx cun U = U, + U, = 461 + 182 = 643 xH < 720 xH. VYcnosue
YCTOHYHBOCTK BEONHEHO. [Iporpeccupytomiee 0OpyIIeHNe TPETHETO THNA HEBOZMOKHO.

Al.2.4.4 Ouenxa BO3MOXHOCTH BOZHHKHOBEHHS MeXaHuiIMa
NPOrPeccHpYIoNiero oOpymenns HeTBEPTOI0 THA

PaccMaTpuBaeTCst OTPHIB NEPEKPBITHS, PACcOMOXEHHOTO HENOCPEACTRBCHHO Hajl
NOKAIBHLIM Pa3pyIUCHHEM, BMECTE C PACTIONOKCHHBIMU HZ HEM NMUJIOHAMHU - OT BEPXHETO
nepekpsrras (pucysox Al.15), mnacTnyeckuil mapHup B IAKHTE TOT KeE, Yo M B N, A1.2.4.2,
Pabota BHYTpEHHUX cHII IepeKphITHS W, = 720 k.

Jina nrtoHOB NpHHUMaeM apMHpoBanue nmo 11 Al1.2.3.2, Toraa npeAensHOe ycuuue
PacTxeHNs B CeHeHHH IUNOHOB S = 243,2 «H, BeprukanbHbie nepemeinedns w, ~ 0,626,
w; = 0,98, w; = 0,85; pabora Buyrpennux cun W, ., = 243,2 * {0,626 + 0.98 + 0,85) =
= 597,3 xH. Cymmapsas pabora BHyrpednux cun W — W, ,, + W, = 5973 + 720 =
= 1317,3 xH PaGora Bremmux cun U = 813 xH <1317,3 xH, ycnoeue ycToHYNBOCTH

Bemongeno W > U. Tlporpeccupyioniee o6pymesne 4e¢TBEPTOrO THNA HEBOIMOKHO.
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Al.3 Pacyer BepTHKANLHLIX YIEMEHTOB, PACHOIOXEHHBIX PAAOM ¢
JIOKAABbHBIM PAa3pymIcHHEM

Pacuer semnonnsercy 1o n. 3.6 gacrosuux PexoMenganuit.

PaccMoTpeHn HauGonee omacHble CXeMBl, KOrAa YAadfAlOTC® OJHOBPEMEHHO 1pPH
nwiora: cxemsl 3, 4 n 5 (pucynok Al.l1). Jins ynoGeTRa usnoxeHus Marepuana nHIIOHaM
TIPUCBOEHEI HOMEDA, CM. PHCYHOK Al.].

B 1abmune Al.3.1 onpegenentr pacueTHbe PAaBHOMEPHO pacTipelefiCHHBIE HATPY3Ku
B4 MEPEKPHTHM JUI1 OCHOBHOTO COYETaHMA HArpy30K Ha CTaguM ISKCanyarauud (c
xoadbHImMeRTaME  Hafe)xHOCTH 10 Harpyskam [4]). Ilo 3TuM jaEHBIM C IIOMOUIbIO
nporpaMMHoOro Kominiekca "Monomax 4.0" onpeneneHn pacdeTHBIE IKCIUIYATALMOHHLIC
HArpy3K#, nepesalonyecs Ha pacCMaTpHBaeMble MUWIOHLI ¢ NMEPEKPBITHA BhitIenekKallel v
3Taxa. BenuuuAsl Harpy3ok npuBefeHsl B rpade 3 Tabnuuel Al.3.2. 3aTem ¢ nomombio
TIK "Monomax 4.0" paccudTaHbl KOHCTPYKUMH C JIOKUTLHBIMU PA3PYITICHUAMHE 1S CXeM 3,
4, 5 Ha Harpy3KH OT OAHOIO BBHILEJIEXANET0 9Taxa B COOTBETCTBMM ¢ 1. Al.1.2.
PesyabTarht npusedeHsl B Tabnuue Al.3.2 (rpada 4) ¥ noncuuTaHO yBEIMYEHHE YCHIHHA B
NMHAOHAX TIPM PACCMOTPEHHBIX CXEMaX JOKAILHOTO pa3pyHICHHS [0 OTHOWICHUIO K
PacHETHOM 3KCNNYATAIMOHHON Harpyske. 1TockoNBEKY yBenuyeHHe Harpylkd B crene lo
(cxema 3) u B mmnoHe 5m (cxema 5) mpesbimaer 30%, BeumonreHsl MKD pacuern
KOHCTPYKUMI! 31aHuii C JIOKaILHEIMM pa3pymIcHHIME 3, 4, 5 (OTHENBHO A9 KaXKAOH CXEMbI)
Ha HOPMAaTHBHBIC HArPY3KM M ONUPCAENCHEl YCWJiMA B [ICPETPY>KEHHLIX MHIOHAX U CTEHAX.
ApMHpPOBaHME ITMJIOHOB M CTeH nonaydeHo ¢ nomomibio OM «Cuull KenezobSeton» n3

YCHOBHS IPOMHOCTH MO BHEHEHTPEHHOMY CXaTHIO U NIPHBEAeHO B Tabmuie Al1.3.3.
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Tabnmua Al.3.1 Harpyaku Ha mepexphiTHy

PacnpexeneHHan Harpyixka
Bup Harpysku .
Kosdrpuunenr E Ho;:ln:’z:mn Pacuernoe
HAREKHOCTH ot , IHAYECHHE
& | 3HaveHHe
Bec mmare 11 5.5 6,05
I B KBapTHpE 1,3 N 2 2,6
o1 Ha GalKoHe 1,3 xH™? 1,2 1,56
Ileperoponxu 1,2 1,1 1,32
Bpemeunasg warpyzxa 1,3 0,3 1,95
i 11 11,1 2,
Hapyxuzrie cTeHBI , Hin 1221
Orpaxzaenue HaykoHa L 3,5 3,85
B KBApTHpPE ) 8,9 11,92
Bceero A ——, kH/m 7 956

Tabnnna A1.3.2 PacyeTHste Harpy3Kku, nepeaalonecs Ha MRJIOHBI (CTEHRI) ¢ OAHOTO

aTAXKA
Coveranue narpysok (kKH/m)
Mnnon (crera) | No cxembi Ocoboe, Ocnosnoe Meperpys %
NP JOKAABHOM | (FKCIIYaTAIMOHHOE),
paszpymensun 6e3 noxaTbHOrO
paspymenus
1 2 3 4 5
in 3 220 158 39,2
2u 296 238 244
Jn 4 248 240 3.3
4n 200 170 17,6
Sn 5 470 307 53 B
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Tabnuna A1.3.3 Heofxonumoe apMHpOBAHME MHIOHOB MEPBOIO 3TaKa M3 pacyeTa
3M@HUA C JOKAUIBHRIM PazpyIeHHEM

Uzrnbarommuii ApMEpOBAHHE
Ceyenue | Bepruxansuoe
IInnou (cTeHa) MOMEHT
(mm) yeunue (kH) JHaMerp war
(xHm)
(Mm) (mMm)
In 4500*350 38200 2150 16 100
Sn 900*50 10100 650 10 100

Al.4 Pacuer nepekpbiTust Ha 0O0pYylIeHHe Y4ACTKA HePEKPhITHSA
BbIllIeJIEKAIUETO ITAXKA

B coorBercTBMM ¢ HactosmuMyi PexkoMenpauusmu n. 3.7 mepexpuiTHE 3AaHMA
PaccyYUTaHO HA BOCHPHUATHE Beca YHACTKA [IEPEKPBITHS BHILIE/IEKANIErO YraKa (TOCTOSHHAS
H AMTeNbHag HarpyskH ¢ kosbouiMentom JudamuuHoctu ky = 1,5) Ha maon@au 80 M2
(3naHMe BEICOTOM 10 200 M). Y4aCTOK IPHMIOKEHHS HArPY30K miomansio 80 M> npusesen
Ha pucydke A1.16. Harpyskm Ha nepekpuITHE pacCYHTBIBACMOIO ITaXa: HOHAA
pacnipenenensas marpyska 8,9 xH/m® , Bec mapyxmeix cren 11,1 xH/m; ot nanarommux
KOHCTPYKiiHii BHINENEXKAMEro 3TaXa nosjHas pacipejenciias Harpyska ¢ kodhduimenrtom
auHaMuaHocTH 1,5 - 13,35 kH/M? . Pacder seinonnen ¢ noMomipio J1K Jlupa 6.2, Tlo
NONYYeHHBIM yeHnusM ¢  nomomsyo IIK  JIMP-APM  onpeneneHo  nHeoOXonumoe
apMUpOBaHME MEPEKPHITUA. Pacuer apMaTypsl 1oKa3al, YTO HPHHATOE padce apMUPOBaHHME

(1. A1) ynoBneTBOpsSieT YCIOBHSM NIPOYHOCTH NEPEKPHITAS.
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A2 ITPUMEP PACYETA MHOTO®YHKHUNOHAJNBHOI'O
CEMUAECATHYETBHIPEX 3TAXKHOTIO IOMA HA
YCTONYHUBOCTH IIPOTHUB NMNPOrPECCUPYIOUWETO
OBPYUIEHN A
A2.1 Hcxoasbie JaHELIe

A2.1.1 Onncanne KOHCTPYKTHBHOMH CHCTEMBbI

MuorodyukunoHANBHOE 74-3TAXHOE 344aHHE BRICOTOW 266,4 M BLIONHSETCH H3
MOHOJAMTHOrO Xene3obeToHa. Bricota staxka 3,6 M. 3gaHue KBafpaTHOE B IUIAHE,
CHMMETPUYHOE OTHOCHTENLHO LIEHTPAILHON ocu X, Ha pucynke A2.] npejciasiien nsian 2
oTaxa 3aaHus. B 37aHuM uMeeTcs yeThipe TexHUdeckux staxa (19, 33, 48 u 63 sranu). Bee
ITANY 3JAHMSA, 33 MCKIIOICHHEM TEXHHYECKMX W PacnOJOMEHHBIX HOA RUMM dTaed,
UMEIOT OAWHAKOBOC APXUTEKTYPHOIUIAHHMPOBOMHOS H KOHCTpPYKTHBHOe pewenue. Ilo
KOHTYpY 30aHua ¢ iaroM 9 M ycrawopieno 14 npaMoyroibHuIX KOROHH, M3 KOTopbix 8§
OCHOBHHIX KONOHH (Ha ocsxX 2, 4, b u I' Ha pucyuxe A2.1) HenpepsiBHbL NO BCell BHICOTE
I0M2, 2 3 JONONHHMTSHBHEIX MMEHOT PasphlB TIOA KaX/ALIM 1EXHUYECKMM 3TXKOM, T.€. B
ypoBEax 18, 32, 47 u 62 sraxeii, Konounsl cBg3anbl Mexay coB6oi xene300eTOHRMMYU
fankamu ceuennem 35 x 120 cm®, Ceuenne OCHOBHBLIX KOJIOHR MEHAETCA NO BHICOIE 3anus
oT 210 x 210 ¢M® Ha mepBoM atake 0 40 x 40 cM® Ha BEPXHHX 3TaxaX. a CEHCHHE
HOTIOTHATELHBIX KOJIOHH MenseTcs oT 80 x 80 cm” na mepsom (a Tawke 33, 48 n 63) staxe
20 40 x 40 cm® wa 17 (31, 46 4 74) sraxe. Han OTCYTCTRYIOIIMMH KOJIOHHAMH HA BCEX
TEXHHYECKMX 3TAXKaX YCTpOCHBI Kene3o0eToHHbie aAuadparMil, cOeAMHSIONINE COCENHME
kxonosnsl. JlecramuHo-nmudToBON y3en ofpasyer SApo KeCTKOCTH. Tommmua cTeH
NECTHHYHO-ANPTOBOTO y37a MEHSETCS 1O BHICOTE OT 75 cM 710 25 cm.

ITepexpeiTs MNOCKUE TONMHHON 25 CM, 3amIMTHBIH choit 6etona 5 cM. Ilo Beeii
NJIOIaAM TIEPEKPRHITHM HMEeTcs HEnpepriBHOE «(DOHOBOE» apMuMpOBalie BEpXHEH M
HIDKHEH apMatypolt xiaacca A400. Bece Hecymie KOHCTPYKUMH BBHIONHCHBI M3 THKENOTO
Herona knacca B3S.

Orpaxaiolmye KOHCTPYKHUH NPeqyCMOTPEHBI HABECHEIMU W3 JICTKUX HEOETOHHBIX
MATEpHANOB.

Ha xaxtom ataxe BIOMB ABYX GOKOBBIX CTOPOH 3LAHMS YCTPOCHBI GankoHs B BALE
KOHCOJIBLHOTO CBECA ILIMTHI NEPEKpbITHA. PacionoxeHue GankoHOB B NJIaHe MEHAETCH OF

5TaXa K ITAXKY «BHHTOOOPA3HO».
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A2.1.2 Harpyskn

HopMmaTHBHEIC PABHOMEPIO PaCHpPeACACHHBIE HAPY3KH Hd NEPEKPBITHH:

- TOCTOSIHHAN: cOOCTREHHLIH Bec 6,25 xH / MZ; Bec 1ona B kaprupax 2,5 xkH / M;

BEC NEPEropooK BHYTPH nomemternit 2 kH / M2,
- JuMTeNbHAag BpeMEHHas Harpy3ka B 3ahaX, clyxeOHBIX NOMELICHUAX H Ha
Ganxonax 1,4 xH / M [5].
- TaxuM ofpa3oM, cyMMapHas DaBHOMCDHO pacnlpenencHHas Harpy3ka Ha
nepexpertiy 12,15 kH / M.
Bec orpaxgaromux KOHCTpykimit 5 xH / nor. M.
A2.1.3 Pacdernsie CONPOTHB.ICHHS MAaTEPHASOB
Beton xnacca no npounocTy na cxatue B35 [71: Ry = Ry, = 29 MIla;
Ryt = Rpgn = 2,05 MIla.
Apmarypa knacca A400 |7): conportusierue pacrspkenuio R = Ry, = 400 Mlla:
cpesy Ry, = 400 * 0,8 = 320 MIla.

Pacuer ceveHuii HECYIMUX JNIEMEHTOB IO HPOYHOCTH BEITONHACTCA B COOTBETCTBHHE C
rpeboanuamu CIT 52-101-03 ¢ mcnone3oBanuem nporpammer OM "CHull xenezoberon”
9.

A2.1.4 Pacuernnbie CXeMbI FHIIOTETAMECKHX JIOKATBHBIX pazpymenuit

Hawb6onee onacHRIMH cXeMaM¥ JIOKANBHBIX pa3pymenuli asisioTces:

1. paspyluenue yrioRoi KOJOHHB! Ha IIEPBOM STAXKE 3H3HKL HA NepeceueHun oceit A u §:

2. paspyleHne OCHOBHOU KOJIOHHH Ha IIEPBOM TAXKC 3JaHHs Ha IEPECceYECHUH oceit A u 4,

3. paspylieHHe OHOM H3 OCHOBHBIX KONOHH Ha 18 oTaxe 3aaHus, 1.¢. TaM, rae
OTCYTCTBYIOT COCEAHHE JOTIONHMTENbHBIC KONOHHBI;

4. paspymieHHe OHOH U3 OCHOBHHIX KOJOHH Ha 32 JTaKe;

5. paspyurenue OIHOH M3 OCHOBHBIX KOJIOKH Ha 47 JTaxe;

6. paspynieHHe OJHONU U3 OCHOBHBIX KOJIOHH Ha 64 3Taxe;

7. paspymenue yrioBoif KOJIOHHBI, BOCTpHHUMaloLIeH Harpysky ¢ Gankona, Ha 73 srase

3Ja”HA4.

A2.2 Tipomepka YCTOHUMBOCTH 3]aHHSI NPH JIOKAJLHOM DAPYHICHHH €0
HECYIHX KOHCTPYKIMHA
[Topsaok BBUIOAHEHHS PACHETOB IIPHHAT CAEAYIOMMM:
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1. Co3nana MoJenb 3A4aHWA M4 pacdera ¢ WCNOAb3OBAHHEM NPOrPaMMHOrO
kommiekea Jlupa 9.2 6e3 ydyera nokanbHBIX paspymieHuit. KOJOHHBI MOAENIMPOBANUCEH
CTEPKHEBRIMA KOHEYHEIMU 2JIEMEHTAMH (Ha KDKAOM 3TAXe — ONMH KOHETHLIH deMeHT).
HEPeKPBITAS W CTCHBI  JIGCTHHYHO-NMUPTOBOro yinma - ofonoueunsiMu. PaBora
OrpaXAaiOMKX KOHCTPYKUHH He yuurtsigafiach. PacyerHad cxeMa 3fauus NpHBEACHA HA
prcyrke A2.2q. IIpuanyn pasbnBkH KOHCTPYKUHMH HA KOHEUHEIE 3JEMEHTHI NOKA3aH Ha
pucynke A2.3.

2. ng xkakaoH u3 BRIOPAHHBIX CxeM JIOKABbHOIO Pa3pyIICHUA KOPPEKTHPOBAACH
pacyeTHas CxeMa 3JaHHS: MOAYNs YAPYFOCTH KOHEUHBIX 3MIEMEHTOB, MOAECAMPYIOIHUX
YAQICHHEE KOHCTPYKTHBHBH 37€MEHT NpHHUMAICH OIM3KUM K HYmo (1O CPaBHEHHIO C
peanbHEIM, yMeHbmieH B 10000 pa3) tak, 9TOGBl yCHIIHS B 3THX KOHEYHBIX 3JIEMEHIaX
Osum¥  Manb! (NPaKTHYECKU paBHBI HYMI0). B JaHHOM upuMepe  HPUHEMAIOCH
E =345 Ml{la.

3. J1n4 BCeX BEIOpPZHHBIX CXEM JIOKANBHOTO Pa3pYLICHHS C YUYETOM IeOMETPUYECKOlH
B QU3NYECKOH HEeNMHHEHHOCTH BBHIONHEH PAaCYeT 3[aHMs, T.€. ONPEACTCHHE YCHJIMA B
KOHEYHHIX 37eMenTaX. JleQOopMHpOBaHHOE COCTOSHMC KOHCTPYKUMA 31aHMSI 1pH
pa3spymIeHHH KOJOHHBLI Ha HepecedeHH¥ ocel A M 5 Ha 1 »raxe (cxema No 1)
NpeJCTABICHO Ha pPHCYHKe A2.26, a Ha pucyHke A2.4 - nedopMUpOBAHHOE COCTOAHME
KOHCTPYKIHI HENOCPEICTBEHHO HAJ JIOKAJIBHBIM Pa3pylICHHEM.

4. Ucxopakie jaHHbIe M Pe3ynbTaTel pacuera no Jlupe 9.2 (ans Bcex BEIGpaHHBIX
CXeM JIOKaNbHOIC pa3pylieuus) B BHAc TEKCTOBOro ¢aina CUUTHBANACL 8 (1POFpaMMy
«OM  CHulIl  Xeneszoberom» ¢o  cmenmagbHO  pazpaboTaHHBM  GiokoM
«ITporpeccupyiomee o6pyiesnes.

5.B nporpamme «OM CHall Xene3oGeron» Ha3HAYaMCh [PYIINIEL 3JEMEHTOR
ONMHAKOBBIME FECOMCTPUYCCKHMM  XapakTEpUCTHKaMH, B KOTOPBIX [IpeAlONaraeTcs
OMHAKOBOE apMHpoBanue. B rpynmnnt oOBEAMHANUCE!

a) JMeMEHTHl OCHOBHEIX KOJIOHH OJMHAKOBOTO IONCPEYHOTo CeueHus (0OauHaxoBOH
KECTKOCTH);

6) >SneMeHTH  JOMONHUTENBLHBIX KO/MOHH ONMHAKOBOTO NONEPEeYHOro  ceyenus
(OnMHAKOBOMH KECTKOCTH);

B) y4acTK¥ Ganox B niponete (0JHA TPYMNA MO BCeM 3TaXaM);

T) y9acTky Ganok y KOJIOHH (OJHa rpymifa IO BCEM 3TaXaM);
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) Y4YaCTKH HEpeKpHTHH, [II€ HpeAnonaraeTcs OOMHAKOBOE APMHPOBaHME.
Ha pucynke A2.5 nokasaHbi FpyIMIBl 2IEMEHTOB repekpbiTiit (s 1, 2 1 3 staxeit).

6. C HCIONB30BaHHEM FEOMETPUYECKHX XapaKTEPHCTUK CeYeHuil, COUEepKAIuXCcs B
HCXOZHBIX NAHHLIX, Ha YCH/IMs, NOJYYEHHBIC W3 pacueta no Jlupe 92, nid xaxuon
Ipynnel ceyeBHH nepebOpOM MO BCEM 3aJaHHLIM CXEMaM JIOKANbHOTO Pa3pyLICHHs
BEIOHpaiocs HeOOXOMHMMOE aPMUPOBAHKE, YAOBIETBOPAIOLIEE YCIOBHAM NPOYHOCTH APH
moboi cxeme. B cnydae, eciu B KaKHUX-TO KOHCTPYKTHBUBIX 7IeMeHTax TpeGyemoe
ApMHPOBAHME  NpPEBBIACT NPEAYCMOTPEHHOE B NMpOEKTe W3 pacuera  Ha
IKCIUTYyaTALMOHHBIC (MM MOHTAXHEIE) HAaIPy3kKH, HEOOXOAHMO OTKOPPEKTUPOBATEH
MPOEKTHOE PENICHHE.

Peaynsratel nonopa apmatypsl i 1| H 3 IPYUINB 3JEMEHTOB IE€PEKDHITHS
(pucysox A2.5) 1, 2 w 3 staxked U3 pacuera YCTOHYMBOCTH R3IaHHS [POTHB
nporpeccupyiomero obpywenus juis cxem Ne 1 No 2 JIOKansHOro pa3spyuicHas Ha
NepBOM dTaxe npuseaeHs B Tabnaune A2. Ipusenennoe B Tabaule apMHPOBAHKE NIPUHSTO
M0 MakCHMaIsHOMY 3HAYCHMIO B JIAHHON IpYINe 3/MeMEHTOB M3 nepefopa ABYX CXEM
nokanmeHEIX paspymenait. Kpome Toro B tabnuue A2 npusemeHs! pe3ynnrathi nopbopa
apMaTyphl KOHCTPYKTUBHBIX 3JIEMCHTOB 1IPW TeHCTBHM OKCIITyaTal{MOHHBIX Harpy3ok
(c y4eToM BeTpoBoro BosacHcTBus). B Tabnmne B yicauTene ykaszaHa BEPXHAS apMaTypa.
B 3HaMEHATe/Ie — HIDKHAS,

Tabnnua A2

I'pynna anemenToB
XapaKkTepuCTHKH apMEPOBAHUS . -

ApMmaTypa B0 OCH X Yy X Yy

Hlar apMaTypHBIX CTEpHKHEH, CM 14 14 4 1 4

Ha ycToitunBOCTh NPOTHR

D812 | @8 1210 | @22 /28 | @8 /28
Hporpeccupyromero ofpyuienus

Ha skemuryaranuo

D8 /D14 | D8 /212 | D16 /D8 | B8 /D8
IO IPOYHOCTH

Ha sxcnnyarauuio

. D8 /1316 | D8IT14 | D18 /D8 | D8 /B8
IO TPEIFIHOCTORKOCTH

Huamerp (MM) apMaTypH
W3 pacdera

ITpussts B npoexTe o8 /D16 | @8 /1214 | @22 /28 | 28128
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M3 tabmuamsl BuAHO, WTo B mepCKPHTHU JIOLOIHMTENSHOE (IO CpaBHEHMIO ¢
PacueToM Ha 9SKCILIYaTAMIO) apMupoBaHME IS 3alllUTEL OT TIPOrpeccHpyIOINero
ofpymenns TpeSyercs TONBKO B TpeThéH IPYINE JICMEHTOB, T.C. HA NONOCE MEXLY
OCHOBHBIMU KONOHHaMHW W JNECTHHIHO-yH(PTOBEIM Y3I0M, rae HEOOXOAUMO YBCTUMHTL
IIOIAIb BEpXHEH apMaryphi Baoas oci X. /Ul yYaCTKOB MEPEKPHITHA, BXOASILUX B
rpynny 1, JUMHATHPYIOILEM ABNAETCH pacq.er Ha JKCIUIyaTalnoOHHBIC Harpy3KH.

AHAIOTHYHO BLINGIHAETCS aHanu3 Pe3yIbTAaTOB pacdeTa BEPTHKANbHDIX 3ICMECHTOB.

54



a)
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PucyHok /12.3 Pa36viBka KOHCTPYKLMW Ha KOHEYHbIE 3/1eMeHTbI (doparmeHT)



PucyHok A2.4 [echopMMpOBaHHOE COCHOSIHME KOHCTPYKLMIA,

PacnosioKeHHbIX HEMOCPEeACTBEHHO HaZ NOKa/IbHbIM Pa3pyLeHnem
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HayuHo - TexHHUecKOe H3nanHe

PEKOMEHOAUMMN

110 3ALMTE BbICOTHBLIX 3AAHUN
OT MPOrPECCUPYIOLYETO OBPYLIEHUSA

OreetcraenHan 3a Beinyck BoiykoBa Jl. A.

YN ropopga Mockebi «YnpasneHue 3KOHOMMUYECKNX MCCNEROBaHWUN,

vHOPMATHIALIUM 1 KOOPAMHALMK NPOEKTHLIX paBoT»
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125047, Mockaa. TpuymdansHan nn., g1
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Ilpaso pacnpocTpasesns yKa3aHHOro JOKYMEHTA HPHMALNCKUT
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