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BBeaeHue

Pexomenpanuy npesHasHayeHH UM TIPOSKTHPOBAHUM M CTPOUTENLCTBA HOBLIX, &
TAKXKE PEKOHCTPYKIUMH U NOPOBEPKU TOCTPOCHHLIX BBICOTHHIX (MHOTODYHKHHOHANBHbIX,
aIMUHUCTPATHBHBIX, XWIBIX) 3Jaliuil, WJI¥ BBICOTHOH YacTH pPa3zHOITAXHOLO 3JaHMH,
MOOBIX KOHCTPYKTHBHEBIX CHCTEM BRIicOToH Oojiee 25 ostamed (75 M) Ha yCTOMYHUBOCH
OPOTHR NPOIPECCHPYICUIECTO OOPYLICHHS IPH BOZHHKHOBEHHHM JIOKANBHAIX ITOBPCHICHUM.

HeobxoaumocTs B pa3paboTke AaHHBLIX PEKOMEHAAIUHA BO3IHUKIIA B CBSA3H € TEM, YTO
uMeromuecs JoxymeHTel [1, 20 3, 4] ue OXBaTHBAKOT BOIPOCOR, CBA3IAHHBIX C
NPOEKTHPOBAHUEM M IIPOBEPKOHM  BBICOTHBIX 3JaHMH. BEBICOTHEIE JioMa UMEKT piai
ocoBeHHOCTEH, CBA3aHHRIX ¢ Oonee «CBOOOJHEIMHY» APXUTEKTYPHO-[INAHKPOBOYHKIMY
DELICHHUAME, NIUPOKUAM IIAaroM ¢TeH (HMJIH KOJIOHH), pEHICeHUIMU HECYIUMX M OrPaXatOliuX
KOHCTPYKUMH W T.m., 9To O0yCHOBIMBaeT CNenMpHKY pacdeTa BBICOTHBIX 3/1aHHA Ha
YCTORYHBOCTH TIPOTHB HPOTPECCHPYIOHIErC OOpYUWIEHMs NPH YPE3BbiYalHBIX CHTyalUAX
(HC).

OcHOBHAA II€JIb HACTOSNICH MEeTONHMKR — obecrieyeHue O€e30IACHOCTH BLICOTHBIX
3AaHuE IIpyu 3anpoeKTHRIX YC.

Ypezapluaiineie curyvauuy (YC), BeI3BaHHBIC 3aNPOCK FHBIME UCTOYHHKAMH, B OOUIEM
¢/Iyyae HeENpeNCKa3yeMEl H CBOAATCS K JIOKANGHBIM  ABapHHHLIM - BO3AEHCTBHAM Ha
OTAENBHEIE KOHCTPYKIIMM OAHOIO 3aHMS. B3PLIBAL, NOMKAPLI, XKapCTOBbIe nposansl, J{TTI,
NeDEKThI KOHCTPYKIIMH U MaTEPHAIOR, HEKOMIIETCH 'HAS PEKOHCTPYKIIHSA (IIeperIaHupOBKa)
U T.I. CHYUAM.

Kax npasuio, BO3AEHCTBHE pPACCMATPUBAEMOIO THIIAa NPUROAUT K MECTHHIM
NOBPEXACHUAM HECYIMX KOHCTPpYKUME 3paHui. lipn atoM B ofHux cayuasx HC stumu
[IEPBOHAYANbHEIMH  ITOBPCHICHUSIMH H  HCYEPIBIBAXOTCH, @ B JAPYIUX - HCCYIUME
KOHCTDYKIIMH, COXPAaHUBINHECS B 1TEPRBIK  MOMCHT aBapUKM, HE BBIACPKHUBRIO|
JONCTHHUTEINLHOR HATPY3KH, paHee BOCIPHBHMABLIEHCH IIOBPEXICHBEIMH JIEMCHTAMW, W

TOXE paspyliaroTcs. ABapMH UOCNEIHEro THNA TIONYYM/IM B JIATEpaType HaWMEHOBAHME

«Iporpeccupyionice o0pyueHue,

1 OcHoBHbBIE TOJONEHHS

1.1 BricOTHBIE 30aHM JNOJDKHB! ObITh 3aIMMIOEHH OT POt PECCHPYIOEro (UEnHOro)

oOpyIIeHU B Cydae JOKAJIBHOTO Pa3spYIICHUS MX HECYIHX KOHCTPYKNUI NPH aBapuilHbIX
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BO3CHCTBUAX, HE IMPEAYCMOTPEHHBIX YCIOBUAMH HOpManpHOH 9Kcnjyaranuy s3gasuii
(noxkapsl, B3PHIBLI, YAAPHLIC BO3ACHCTBUS TPAHCIIOPTHBIX CPEACTB, HECAHKHUOHHPOBAHHAS
NEeperIaHUPOBKA H T.i). JTO TpeOOBAHME 03HAYAET, YTO B CIy4ae aBapHHHBIX BO3AcHCTRIH
AONYCKAOTCH JIOKAIBHEIE pA3PYHICHHA OTACHBHBIX BEPTUKANLHBEIX HECYIIMX 3JIEMEHTOB B
npeaenax OAHOIO DTaxa MIIM YYAacTKa HEPEKPHITUS OAHOI0 3TaXa, HO 3TH MEPBOHAYANIBHLIC
Pa3pylIeHUs He JOJDKHBI NPHBOAUTE K OODPYIICHHIO WM PA3pYUICHHMIO KOHCTPYKLUMH. Ha
KOTOpHIE NepeaacTcd Harpyska, paHee BOCIPUHUMABIUAACS BJIEMEHTaMH, NOBPEKACHHBIMH
aBApPUIHLIM BO3NCUCTBHEM.

Pacyer 3MaHusa B Choy4ae JOKANBHOIO pa3pyMIeHHS HECYHIUX KOHCTPYKUMH
IIPOU3BOAMTCA TONBKO NO NPEEbHEIM COCTOSHUAM HEPBOM rpynne. PasBUTHE HEYIIPYTUX
neopManmii, nepeMeieHUs KOHCTPYKIMHA # pacKpslTHEe B HUX TPEI{HH B pacCMaTpUBaeMO
Ype3IBRUARHON CHTYAIIUHN HE OFPaHUYNBAIOTCH,

1.2 VYcToliudBOCTE BEICOTHOI'O 3J@HUs MPOTHB NPOTPECCHPYIOUIEro OOpYLIEHUsd cleiyeT
ofecrieuuBaTy Hauboee SKOHOMUYHBIMY CPEACTRAMH:

- PanuoHanbHBIM KOHCTPYXTHBHO-IJIAHMPOBOYHBIM  pelIEHHCM 3AdHHUS € YHETOM

BO3MO)KHOCTH BOIHUKHOBEHHS PAaCCMATPUBACMOHN aBapuitHOl CUTYaIlnK;
- KoHCTp’KTHBHBEIMEH MEpPaMH, 00eceYNBAIOMUMHU HEPA3PEIHOCTh KOHCTPYKLIKHI;
- JIpuMenenneM Marepualos H KOBCTPYKTHBHBIX peleHuit, obecneuusaOIyX pa3BHTHE
B 3JIEMEHTaX KOHCTPYKIMH U UX COCIMHEHUIX IU1acTHyecKux aedopmManuii.

1.3 PexoHCTPYKUHS BHICOTHOrO 3JaHU4, B YJACTHOCTH YIepennNauupoBKa U nepeycrponcTro
NOMEINEHHH, HE JO/DKHBEI CHWKATE €10 YCTOHYMBOCTL IIPOTHR TPOrPeCcCHPYHOILIETO
0OpYIIEHUS.
1.4 B xagectBe NOKaNpHOIO (CHMOTETHYECKOTO) pazpylueHHs CIEJNYET PacCMaTPHBaTh
paspylieHue (yHaseHue) BEPTUKAIBHBIX KOHCTPYKIMHA oanoro (Jrro0oro) 3Taxa 3JaHus,
OrpaHHYEHHLIX KPYTOM IINOIAALI0 [0 80 M (nuamerp 10 M) s 3panui BeIcOTOM 710 200 M
1 g0 100 M* (muamerp 11,5 M) ans 3ganmi oime 200 m:
a) ABYX TEpECEKANOILMXCA CTEH HA Y4Y4CTKax OT MECTA UX nepeceucHUs (B HACTHOCTH, OF
yria 3ganua) o OiMxkaiitiero mpoeMa B K&XA0H CTCHE HIIK /10 CIEAVIOIIEr0 BEPTHKAILHOTO
CTHIKA CO CTEHOH APYroro HanpapJiCHUA HIM YYacTKE YKa3aHHOTO pa3mepa;
6) KOMOHMH (BHJIOHOB) WM KONOHH (MWIOHOR) ¢ NIPUMEIKAIOIIMME K HUM VHACTKaMK CTEH, B
TOM UYHCJIE HABECHBIX OIPAXIAIOMUX NaHened, paclonOXEeHHBIX Ha y4acTKe, He
IPEBEINAIONIEM YKA3AHHBIA PAa3MeED JOKATRHOTO pas3pylileHus,

B} IEPEKPHITHA HAa YKa3aHHOH ILIOMAIM.



Jlng OUeHKH yCTONYMBOCTH 3IaHUS [POTUR IMPOrpecCUpPYOmMEro oOpyIlueHus
Pa3peIacTea PacCMaTpUBaTh NHUIL HanbOONEEe ONACHBIC PACYETHLIE CXEMLI PaspyuieHus.

HeobxoxuM0o MpoBepuTh 3aUHIIEHHOCTS OT NPOIrPECCUpYOLEro oO0pyHieHus KOHCTPYKIU

BCeX THIIOBBIX, TEXHHUUYCCKHUX H NOA3EMHEIX 3TaXEH, a TaKKe Heplaka.

2 Pacyersble HATPY3IKH U CONPOTHBJIEHHE MATEPUAJIOB

2.1 Pacuyer 110 IPOYHOCTH U YCTOHYMBOCTY NPOUIROAAT 13a 0CODOE COUETAHME HATPYIOK |
BO3ICHCTBYH, BKIIIOYAIOIIEe TMOCTOSHHLIE M JUIMTENLHLIE BPEMEHHBIC Harpys3kH, a TakxKe
BO3AEUCTBHE HAa KOHCTPYKLUIO 3AAHUS JIOKANBHEIX THIIOTETHYECKUX pa3pylienyit no n. 1.4
JoKaTRHOE paspyWICHHE MOXKET OBITh PACIIONIOKEHO B THOOOM MECTE 3J1aHH4.

2.2 TlocTrosHHas ¥ INTENBHAA BPEMEHHAd Harpy3Ku NMPHHUMAKTCA  COI'TACHO
ACACTBYIOMUM HOPMATHBHBIM JOKYMEHTaM (MJIH 1[0 CHEeHMHaIbHOMY 3a/laHuio) ¢
Koa(phUIIHEeHTAMHE cO4YeTaHUsl HArpy30K U KodhPHuuMcHTAMH HAJESKHOCTH M0 HATpy3KaMm,
PaBHBEIMHY €IUHHLE.

2.3 PacyerHnie nNPOYHOCTHHIE U AehOPMALMOHHBIE XAPAKTCPHCTHUKM MAaTEpUasnoB
IPAHHUMAIOTCS PaBHBIMU HX HOPMATHBHBIM 3HAYSHHSM COTJACHO ACHCTRYIOIHM HOPMAM

NIPOCKTHPORAHUS XKene300¢TOHREIX U CTANbHBIX KOHCTPYKUMHA.

3 Pacuer BLICOTHLIX 3/laHNH HA YCTOHYHBOCTEL HPOTHR

nporpeccupyoiliero oopyumeHns

3.1 JAna pacyeTa BHICOTHBIX 34AHUH PEKOMERAYETCS HCNOJILIOBATL MPOCTPAHCTBEHHYK)
PACYETHYIO MOAENS. B Mofien MOryT yYUTLIBATLCS 9EMEHTBI, KOTOPLIC [IPH HOPMAJILHBIX
3KCINIYATAlUOHHAIX YCAOBHAX ABNSKOTCH HCHECYLIHMY (HAIIPUMED, HABRECHBIC HADYMXKHKIE
CTCHOBRIE IIaHEJIH, XXEJe30DETOHHBIE OIPaXACHUS OIKOHOB M T.L.), a8 NpH HATUYUH

NOKANLHLIX BO3JCHCTBHM AKTHBHO YYAacTBYIOT B NEpPEpaciipeACICHUX YCUANH B WIEMEHTaX

KOHCTPYKTHBHOH CHCTEMEL.

PacuyeTHas Mojeib 3[aHMd JOMDKHA NpPeAyCcMaTpyUBaTh BO3IMOKHOCTL  YJANEHUS

(paspymieHHsa) OTAEABHEIX BEPTHKATLHEIX KOHCTPYKTHBHAIX SJIEMEHTOR B COOTBETCTBHY C 1.
1.4



YpaneHue oHOrO MK HECKOJBKUX JJIEMEHTOB H3MCHSAET KOHCTPYKTHBHYIO CXEMY U
xapakrep padoThl 3JIEMEHTOB, IIPAMBIKAINUX K MECTY pa3pyuieHus 00 3aBUCHIMX Ha/l
HHM, YTO HeoOXOaMMO YYHILIBAaTh NpPH HA3HAYEHHMM KECTKOCTHBIX XapaKTePUCTHK
3JIEMEHTOB ¥ UX CBA3CH.

PacyeTnas MoOAenb 3aHHs AOMKHE OLITL paccYMTaHa OT/ACIBHO C YUSIOM KaXA0To
(OOHOTO) K3 NOKANBHBIX PA3PYHICHUIA.
3.2 Pacyer 3maHES MOXHO BBIIIOAHATE ¢ MCNOJB3OBAHHUEM pA3MHYHBIX NPOTPAMMHBIX
KOMILNIEKCOB, B TOM YHUCJIE QCHOBAHHEIX Ha MeTOAE KOHEYHOro aneMeHta. McnonbnioBanue
fIDOrPAMMHEIX  KOMIUIEKCOB, JONYCKAKIIUX  BO3MOXKHOCTH  ydeTa (QUIUYCCKON K
PEOMETPHYECKONR HENMHHEMHBOCTH KECTKOCTHBIX XapaKTePHCTUK 3NEMEHTOB. OlecliednBaet

HauOOJIBIIYKD JIOCTOBEPHOCThL PE3YIBTATOB paCyeTa M CHIDKCHUC RONONHHUTENBHBIX

MATEpUAIO3aTpPaT.

IlonyyeHHple Ha OCHOBAHMH CT4THMECKONO pacHeTra VYCUMAHS B OTJCNBHBIX
KOHCTPYKTHBHBIX 3JIeMEHTaX JODKHB! CPaBHHUBATLCA C MPEAEJIBHBIMH YCHIIHSIMM, KCTOPDBIC
MOryT OBITh BOCOPHHATEL 3THMH JHeMCHTAMH. Y CTOHYUBOCTR 3faUHs  NPOTHB
nporpeccupyomero obpyuienus obecrieweHa, ecnu aag moboro anemenrta cobnosaercs
ycaoBue F < S, rae F M S COCTRETCTRCHHO YCHIME B KOHCTPYKTHBHOM JJI€MEHTE,
HAKJCHBOE M3 BHIMOMHEHHOI'O CTAaTHYECKOI0 pacyera, U €ro pacyeiHass Hecymad
CIIOCOOHOCTh, HAMAEHHAA C y4eToM YkazaHuid 1. 2.3. KOHCTpPYKUHH, Uit KOTOPBIX
TpeOOBAHNS 110 NTPOYHOCTH HE YHOBJICTBOPSIOTCH, JOMDKHLI OBITH YCHIIEHBI, JIMO0 AOIKHBI
OBITE TDPUHATEL APYTUE  MEPHl, HOBBLIUAKOMENE  COUPOTUBACHUE  KOHCTPYKUHRA
nporpeccupyomieMy oOpymenuio.

3.3 Ilpu onpeneneHuM NpeAeJbHEIX YCHaui B ajeMmcnTax (MX Hecylie#d cnocobHocCTH)
clieayeT MpHHHMATE.

a) DJNUTENBHO NEHCTBYIOINYIO HacTh YCHIHH — M3 pacyeTra KOHCTPYKTHBHOM CXEMbl NpH
pacdeTHON ¢xemMe Oe3 JOKAIBHKX pa3pylleHMiA Ha Harpy3KH, yKa3aHHble B 11. 2.2;

0) KpaTKOBPEMEHHO JEACTBYIOMIYIO YACTh YCHIMNA ~ KaK Pa3suocTh YCUIMHA, OJYHEHHDIX K3
pacyeTa KOHCTPYKTHBHOH CXEMbI IIPH PacuUeTHOM CXeMe ¢ YUeTOM yAalleHHus (pazpyulenns)
OAHOIO M3 HECYMIMX AJEMEHTOB (cM. 1. 1.4) Ha JedCTBUE TEX XK€ HArpy30kK, W YCWIMMH,
FIONYYEHHERIX H3 pacyeTa o II. a).

3.4 B cnyyae obecrieueHus 1NaCTUYHOM pabOTEl KOHCTPYKTUBHOR CHCTEMEL B 11PEISILHOM
COCTOAHHMH MPOBEPKY YCTOMUYMBOCTH HPOTUB LIPOrPCCCUPYIOIErQ ODPYLIEHNMA JIEMCH OB,

PACNICIOKCHHBIX Hal AOKAJNIbHEIMH pPazpyHICHUAMMA, PCKOMCHAYCTCH NPOBOAUTD
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KUHEMATAYCCKUM METOAOM TEOPUHM IIPEACNIBHOTO PABHOBECUS, JaloniMM  Haubonee
JKOHOMMYHOE penicHue. B 5ToM cayuyae pacuer 34aHusd NPy KaxA0W BLIOpanHOH cxeme
BEITIORHAETCH 10 CACAYIOLIER nTponeaype:

- 3ajaoTcs  HaAubONEC BEPOATHBIE MEXAHU3IMBL IPOTPECCHPYIOIIETO  (BTOPUUHOIO)
OOpYIICHHSA JNEMEHTOB 34AHHUSA, TOTEPABRIUUX OHOPY (3agaTh MEXAHH3M pa3pyllieHUs
3HAYUT ONMPEACJUTH BCE pa3pyliacMble CBA3M, B8 TOM 4HcJie W o0pa3oBaBIUHECH
NIACTHYECKHE LIAPDHUPLI, M HAMTH BO3MOXKHEBIE 0DOOBICHHLIC NepemelleHus (w,) 1o
HATIPABNERUIO YCUNTHH B 3THX CBA3ZAX),

- JUIs  KaxOaoro M3 BRIOpAHHEIX MEXAHM3IMOB  IIPOIPECCHPYIOMIEIO  OOpYIIEeHHS
ONPEACNAIOTCS NPEACHBHBIC YCHIUSA, KOTOPHE MOTYT OBITH BOCIPHHATHI CEYEHHAMHU
BCEX IMAACTHYHO paspymiacMbIX HIEMEHTOR U CBA3eH (S)), B TOM UYHCIIE U NMIACTHYECKHX
IMAPHUPOB; HaxXonaTca papHogekcTBYIOmBE (G,) BHEMHMX CHJ, NPUIOKEHHBIX K
OTHACIIBHBIM 3BEHBAM MCXAHM3MA, TO €CTh K OTACNLHBIM HEPAZPYIIAEMBIM ICMEUTAM
HJIY ¥X 4YacCTAM, H [IepeMenicHKis 110 HaNPaBICHUIO ¥X JERCTBUA (¥, ),

-~ ompegesnoTcs paboThl BHYTPpeHHUX cuia (W) ¥ BHeIHUX Harpy3ok (U} Ha BO3MONKHEIX

[IEPEMEINECHUIX PACCMATPUBAEMOTIO MEXAHU3MA
W= 25 w; U=2G, u,
¥ NPOBEPAETCH YCAOBUE PABHOBECHH
W 2U. (1)

IIpn oneHke BO3MOXHOCTH ONHOBPEMEHHOro OOpPYNICHUS XOHCTPYKIMM BCEX ITaMceH
yCJIOBUs pasnoBecHs (1) 3aMeHSIOTCA yeIoOBHeEM

14 f U 1, (2)
rae Wy u Uy — cOOTBETCTBEHHO PaloTa BHYTPCHHUX M BHCIIHWX CHJI Ha HepeMeUlCHMsX
KOHCTPYKI{HH ONHOTO 3Ta¥a, JTaXH pasfelsioTcs HWKHCH TOBEPXHOCTHLIO MEPEKPLITUS,
KOTOpPO€ OTHOCUTCS K 2TaXy, pacHONIOKCHHOMY HaJ HEPEKPHITHEM.

YKazaHHad pacdeTHas UpOLEAYPa HPUMEHHMA JNHIIL [pY YCIHOBHH BHITIOMHEHUS
Tpebosanuit 1. 4.2, 4.3 00 obecneueHUr nAACTHYHON padOThI OTAECALHBIX KOHCTPYKTHBHDIX
IEMEHTOB ¥ CBA3CH MEXIy HUMU B NPEHEITHLHOM COCTOAHUH, ECIY MIaCTHYHOCTE KaKoro-
nufo aneMenTa MM CBA3M He ofecrniedeHa, X paloTa YUYHTHIBATLCH HE ACIDKHA (IIEMEHT
HJTH CBA3L CHHTAIOTCH OTCYTCTBYIOIMUME). ECIIN TaKUX 3IIEMEHTOB U CBSICH. KOTOPBIE MOTYT
PaspymiaThbed XPYIKO, CIMIIKOM MHOIO, H UX (hopManbHOE HCKJIKYCHUE CAMIIKOM CHIBHO

YMEHBIIAET OLIEHKY CONPOTHBIIEHU 3MaHUA TPOrpeccypyoluemy oOpyHIeHHIO, CACAYET HITH



o6ecnequTh NIACTHYHOCTH CBA3ZCH, HIIM MCIIOL30BaTh APYIVIO PACYETHYIO MOAE/b 31aHU
(cm. 1. 3.2),

[Ipp KaxaOM BHIOpAHHOM JIOKAJBHOM pa3pyIIEHWH HeoOXOHHMO pacCMOTPETh Bce
YKA3aHHBIC HIDKE MEXAHU3MBI IIPOTPECCHPYIONIETO 0OpyHIeHU S :

- llepsniii MEXaHU3M IPOTPECCUPYIOILETe OOpYyLICHHUSA XapakTepuilyercs
ONHOBPCMEHHBIM  MOCTYNATEALHLIM  CMEIEHHEM  BHM3  BCEX  BCPTHKANIBHBIX
KOHCTPYKUUH (MO OTACABHRIX HX 4YacTei), pacloJIOCHHBIX HAal JIOKaAbHbIM
pazpyYLICHHEM.

-  MexanusM NporpeccHpyromeroe  obpymeHHs BTOPOro  THMA  XapaKTEpHIYeTCH
ONHOBPEMEHHMM IIOBOPOTOM KAXIOH KOHCTPYKTUBHOH YacTH 3AaHHs, PacNOJIOKEHHOH
Haj SIOKANLHBIM Pa3pymieHMEM, BOKPYTD CROCIO HEHTPa BpaumieHus. 1akoe cMelienue
Tpedyer pas3pyleHHs KMEIOUIMXCH CBACH J3THX KOHCTPYKIMH C HCNOBPEHICHHBIMM
INCMEHTAMHA 31aHMS, pa3pyIIeHHs CBA3¢H CUBMra BEPTHKANLHLIX JJEMEHTOB (¢
NEPEKPLITHEM.

- Tpera#i Mmexauusm OOpPYHICHHA - 3TO VCIOBHE HeOOPYIUEHHS TONBKO Y4acTKa
TIEPEXPBHITUA, PACHOMOXEHHOI'O HENOCPCUCTBEHHO Hall BLIOMTOH BepTHKANBHOK
KOHCTPYKIIUEH U NTepPBOHAYANBLHO HA HEE OICPTOTO.

- YerBepTHH MEXaHHU3M MPEAYCMATPHUBACT IEPEMEIICHUS KOHCTPYKIUMA NHUIUL OA1010
ITAXKA, PACHOJIOKEHHOTO HEMOCPEICTBEHHO Haji BHIOMTHIM BEPTUKAILHBIM 3IEMEHTOM.
B stoM chnydae OpOMCXOAUT OTPHLIB BEPTHKANBHBIX KOHCTPYKUMH OT NEPEKPLITHA,
PACcHONIOKEHHOIO Hal HHMH.

Ecmd npw xaxoi-nmubo pacuetHodl c¢xeme ychosue (1) s#nam (2) He BHIIONHSETCA,
HEOOXOUMO YCHWJICHMEM KOHCTPYKTHBHBIX 3JIEMEHTOB AMO0 HHBIMM  MEPOHPUSTHUIMY
20BUTHCA €r0 BRITIOTHEHMS.

3.5 B HexkoTrophIX cCay4asx ueilecooOpa3zHo paccMaTpuBark paboTy NepexpbITMH HaR
YAAMCHEOM KOMOHHON (TIKIIOHWOM, CTEHOM) pH OONLIIUX NPOrndax Kak 3NEeMEHTOR BUCAUEH
CUCTEMEI HJIH ¢ yueToM MeMmOpaHHOro addexTa.

3.6 B Hecymwux KOAOHHAX (IIMIOHAX, CTEHAX), HE pacyionoKEeHHBIX Ha/l THIOTETHUECKUM
JTOKATHHBIM pPa3pylieHHEM, €I'0 BOZXCHCTBUE MPUBOAUT K YBCJHMYEHHIO HanpsOKeHud u
yeriIui, HeoOXoamMO BHITIOIHATE IPOBEPKY MPOHHOCTH ITHX 3JIEMEHTOB. OLenKy yCeunmh,
JCHCTBYIOIUMX B 3NIEMEHTaX, JOMIYCKAETCHA BHIIOIHATL NpUOIIKeHHLIMU METOJAMH.

3.7 Kaxnoe nepexkpriTHe BBICOTHOrO 3QaHus JACINHO OBITL PACCUHMTAHO HAa BOCHPHATHE
BECA YYACTKA NEPEKPHITHA BHIICICHKAIIETO 2Taxa ([IOCTOAHHAS W JNUTEbHAS HArpy3KH ¢
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ko3bdunHenTOM mrHaMAYHOCTH K = 1,5) Ha rurotmany 80 M° g 3nauuit 1o 200 M 1 100 M?

s 3naHui e 200 M.

4 KoHcTpyKTHBHbBbIE TPeOOBaAHUA

4.1 OcHOBHOE CPEJCTBO 3AMMUTHI BRICOTHRIX 3JaHMH OT NPorpeccupyouiere odbpyuesus —
obecrieyeHue HEOOXOAUMON MPOYHOCTY KOHCTPYKTHBHBLIX 3JIEMEHTOB B COOTBCTCIBUHU C
pacyeTaMy; TOBBIIECHHUE [1NACTHUYECKUX CBOHCTB INPUMCHNCMOH ApMATYpbl H CTajibHbiX
cBszed MEXNY KOHRCTPYKHHAMH (B BUIAE aPMATYPHl COCANHACMBIX KOHCTPYKUHE, 3aKNafHbIX
geraneil ¥ 1. 11.); BKIHOYCHUE B palboTy NPOCTPAaHCTBEHHOM CUCTEMBE HENECYINHMX DIEMEHTOB
OddekTrEas paboTa CBs3ell, NPENATCTBYIOMINX IIPOTPECCHPYIOWEMY OOpYyIIEHUIO,
BO3IMOXHA JUIL IIpH OOECHEUYCHUH X TMJTACTHYHOCTH B (PENENLHOM COCTOSHHH, C TEM
qTo0E OHM He BHKIOYANMChE U3 paboThl M jgonyckand ©Oe3 pa3pyIUeHWs pa3BUTHE
HeoOxomuMmeix nedopmanui. s BeutosHcHHS 2TOro  TpeDOBAHMS CBY3U  CHEAYET
NPOCKTHPOBATH, U3 NJIACTHYHOM AUCTOBON HIM apMaTYPHOH CTaiM, a IMPOYHOCTL aHKEPOBKH
CBsI3eH JOHKHA ORITH DONBIIE YCHIMH, BRI3HIBAIOUINX HX TEKYYECTD.
4.2 B 3naHuAX ClIeAYET OTHABATh HNPEATIOWICHUEC MOHOMUTHLIM U COOPHO-MOHOIU THHM
[IEPEKPEITYAM, KOTOPHE AOIKHBL OBITE HAACKHO COSAUHEHE] ¢ BEPTUKATIBHBIMH HECYILIUMH
KOHCTPYKIIHAMY 3JaHHA CTAIBLHLIMH CBA3IMH.
4.3 Coennnenus cOOPHBIX 3REMEHTOR ¢ MOHOMUTHBIMH KOHCTPYKHMAMH, NpensTCTRYIO-
IHe  MNporpeccHpyiomeMy  oOpylleHMI0  30aHM¥,  JOJKHBL  HPOCKTHPOBATHCS
HEPABHONPOYHREIMH, TIPY ATOM JJIEMEHT, IPEC/IbHOE COCTOAHUE KOTOPOro obecneunBacT
HaubOoNbiMe naacTHYECKUE AehopMalHy COeIHHEHYS, JIOMKeH OBITh HAUMEHEEe TIPOYHRIM.,
Hisi BRIMOJNHEHHA 3TOI0 YCIOBUS PEKOMEHAYETCH pPACCUMTAaTh BCE€  3JIEMEHTH]
COCHHEHNA, KpoMe HauOonee IMAaCTHYHOlO, HA ycuawe, B 1,5 paza napeswliLamoiee
HECYMYIO ¢NOCODHOCTE IIACTHYHOIO 3JIEMEHTA, HAllPUMED, AHKCPOBKY 3aKNaqHbiX ACTajCH
¥ CBapHLIE COCHMHCHUS PEKOMEHAYETCH PACCUMTHIBATE HA ycwine B 1.5 paza fosnuie, yem
Hecyras ciocobrocTh caMoil cBa3u. Heobxonumo 0cobo cneauTh 3a QakTIHUeCKH TOYHEIM
UCIIONHEHMEM TIPOCKTHRIX PEUICHUH MIACTHUHBIX JIEMEHTOB, 3aMeHa ux H0nee NpoyHbiMH
HEeRONYCTHMA.

4.4 JIna nosuimieBHS 3GEKTHURBHOCTH COLPOTHBACHUS TIPOIPECCHPYIOIEMY OOPYIIEHHIO

3NAHKA PEKOMEHAYESTCS:
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- HAQUPOCMHKIC IE€pEeMBIUKY, paldoTaluue Kak CBA3M CABHIa, NPOEKTHPOBATHL Tak,
yTO0OB! OHU pa3pyainch OT U3rnba, a He OT ACHCTBHA MONCPEYHON CHITHI;

- IIMOHOYHBIC COCHYHEHHSA B COOPHO-MOHONMTHRIX KOHCTDPYKIMIX MNPOEKTHPOBAThH
TakK, yToHkI MPOYHOCTh OTACALHEIX INTOHOK Ha cpes Obina B 1,5 paza Gospuie ¥xX Npo3HOCTH

IPU CMATHH,

- obecneauBaTs NOCTATOYHOCTH JUIMHBI aHKEPOBKM apMartypsl Npd ee pafore Kak
CBSI3H CHBULA,

- OLIODHBIE CEHCHHA DanoK U pUresiel, a Takke y3/bl MX COCHMHEHHH ¢ KOJOHHaMH
(CTeHaM¥U, MUROHAMM ), AOJDKHE! HMEThL NPOYHOCTh NO NONEPeYHOH cune B 1,5 pa3a BhUIIE,
qeM HX Hecyas ciocOOHOCTE 1o U3rudy ¢ y4eTOM JLIACTHYeCKUX CBOMCTB B IIPOETe.

4.5 MuHumansHaa IUIOLWAIL CedeHHA (CYMMapHas AJisl HYDKHEH M BCpXHEH apMaTyphbi)
TOPU3OHTAILHOR APMATYDPBI, KAaK HPONONBHOH, Tak M NONEPEeYHOH B xeJe300eTOHHBLIX
IICPEKPHITUEIX ¥ OOKPHITHH AOIDKHA COCTARIATL He MceHee (,25% oT nnomanu ceucHud
Betona.

[Ipn »TOoM ykazaHHasi apmarypa JO/DKHA OLITH HETIPEPEIBHOH M CTBIKOBAaThCH B
COOTBETCTBMH ¢ TpeboBaBMAMH  JACHCTBYIOINHX  HOPMATHBHBIX  JIOKYMEHTOB  H4
NPOEKTHPOBAHHKE KENCIOOETOHHEIX KOHCTPYKIIUH,

4.6 Topu3oHTa/IbHLIE CBA3M OETOHHEIX HNH Kejie300€TOHHBIX HABECHBIX HapyXHbIX
MaHeJeH ¢ HECYIIMMH 3MIEMEHTAMH 3JaHWd JIOMMKHBI BOCHPHHHUMAThL PacTITUBaKOILMC
ycunus He Menee: 10 kH (1 Tc) va 1 M anmsbr nanesu upy Boicore yraxa 3,0 M; 12 xH Ha |
M JUTHHE TAHEY NpPH BHICOTE 3Taxa 3,5 M; 14 kH na | M /1uHL nadenn npy BHCOTE ITaxa
4,0 M ¥ BRIINE, €CJM O pacyeTy He Tpedyercd dolice.

4.7 TlpononbHast (BEPTHKANTbHAN) MEKIYITAKHAA apMaTypa IMHJIOHA (KOJOHHBY, CTCHBI)
ACJDKHE BOCHPUHUMATH pacTaruBaioiniie ycuius He MeHee 10 xH (1 r1c) nHa kaxanii
KBAJAPATHRI MeTp TPY30BOH NIOIARM 3TOTI0 NWIOHA (KOOHHDLL, CTEHHE).

48 B 3paHHsax ¢ [IPUMEHEHUHEM METAJUTMYECKHX KOHCTPYKIMH NpeAycMaTpyBaTth
cTajiexene300eTORHEBIE NIepeKphITU, H30eraTh TMOKUX COeAMHEHHN prrenici ¢ KOJIOHHAMM.
['Opu30HTAMLHEIE BETPOBLIE CBI3H  JODKHK  of0ecHCYMBaTL OObEUMHEHHE  JIUCKA

nepexprITisa. Mcnons30RaTe CTaNH ¢ NOBBIIEHHON NNaCTHYHOCTEIO U BA3KOCTHIO.
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HPHMJAOXEHHUE A

IIPHUMEPBI PACYETA

B nanHoM npunoxeHud paccCMOTPEHH! ABA IIpuMepa pacqe'ral:

- B nepeoM mpumepe Al paccMOTpeHa yCcTORYMBOCTE NPOTHB IPOTPECCHPYIOLIETO
OOpYIICHHA I HECKOJBKHX CXEM JIOKATBHOrO pa3pylieHHs HECYIIHX KOHCTPYKUHNA O/1HOM
CEKIHMH XKHIOIC TPHAUATHIATH 3TaXHOro nomMa BeicoTOH 1232 M. Pacuer nepexkphiThii
NPOBENCH € HCNOJIB30BAHMEM KHHEMATHYECKOr0 METOAA NPEJENBHOIC PABHOBECHA, 4
BEPTHKANBHEIX KOHCTPYKIME ~ ¢ HCIIONb30BaHHEM IIPOTPAMMHOIO KOMIUleKCa "Monomax
4.0".

- Bo Bropom npumepe A2 paccMOTPEHa YCTORYHBOCTH NPOTHB HPOTPECCHPYIOUIETO
ofpymeHns MHOTOQYHKIIHOHANLHOrO 74 3Taxuoro goMa nojnobHoro Gamive Mockpa-Criu,
BLICOTON 266,4 M. PacuerT KOHCTPYKUMH /g OTAEHBHBIX CXEM JIOKANBHBIX pa3pyileHHUi
NpPOBENEH C HCIIOJIBIOBAHHEM IporpamMMHelx koMruiexcos "Jiupa 9.2" u "OM CHull

Xeneszoberon — nporpeccupyomee oopyienue”.

His ofoMX NpUMEpOB MNPHBEIUCHR pPE3yNbTATHl  PACYCTOB  OT/CIBHBIX CXEM

JNOKIBHOTO pa3spynieHu.

Al IPUMEP PACUETA TPHALATHU NSATH DTAXKHOTO

MOHOJHUTHOT O KIJIOTO JJIOMA HA YCTOUYUBOCTH INMPOTHUR
HPOTPECCHUPYIOINETO OBPYHIEHNU S

Al.1 Hexonuble RaHuble

Al.1.1 Onucanne KOHCTPYKTUBHON cHCcTeMbI

Hecymue xOHCTpYKIMM 3aHUs BBIIOJIHEHB! B MOHOJUTHOM Kenezoberoue. [lraw

TUIIOBOTO 3TaXka 3JaHUA NpeAcTaBiieH Ha pucyHke Al. KOoHcTpykTusHas cHCTEMA 34aHUS

—
My by o

| B pacyueTe NpUMEpPoOR IPHHKHUMaN yHacTUE CTYACHT MICY ]{)pbeﬁ PR
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cmemanyas. JlectHuuno-nmudTOROH y3en ofpazyeT 47apo KecTKOCTH. TonuHHa Hecymux
BHYTPEHHHX CTeH 35 ¢M, roamuHda mmwioHoB 40 - 50 cm, anyuHa nunonoB no 200 com.
IlepekpHITHS ¥ DOKPRITHE — MOHONWTHRIC, TOMITHHON 22 CM, 3alIMTHRIH Cloi Oertona 2,5
cM. Bce BepruKanbHBIC HECYIME KOHCTPYKIMHK 3JaHMS BENIONHEHH! H3 Tdxenoro OeToHa
xjaacca JI0 OPOYHOCTH Ha oxatde B45, mepexpoitve u3 Oeroma kiaacca B25. PoHosoe
APMHUPOBAHUE IICPEKPEITHH HEINPEPEIBHOS CUMMETPHYHOE OAUHAKOBOE BAONL 000MX
HATIpABIICHUH OCCH 3JaHMA: BEpPXHAI apMaTypa paBHa HWXKHed ¥ coctasisgeT D12A400 ¢
sueiikoit 30 cMm. Bricora staxa Hy = 3,52 M. HapyxHeie cTeHbl HaBecHbIE B3 HeOCTOHHBIX
MENKOMITYYHEIX MATEpHANOR.
Al.1L.2 Harpyskn
HopMmaTuBHBIE  pPaBHOMEPHO  DPACIIpCiCiCHHLIE  HArPY3KM HAa  NEPEKPLITHU:
cobereennniii Bec 5,5 kH / Mm% Bec nona B kBapTupax 2 kH / M%: Bec nosa Ha GankoHe
1,2 xH / M % Bec meperopomox Bayrps keaprup 1,1 kH / M% JUmTensHas BpeMeHHAS
HAarpy3ka OT Jiofeit B xBapTupax u Ha 6anxomax 0,3 xH / M° [S]. [TonHas pasHOMEPHO
pacrpejeNieHHas Harpy3ka: B kBapTHpax 8,9 kH / m*; ua Ganxomax 7 «H / M. Bec
HapyxHBX ¢TeH 11,1 xH / nor. M; orpaxaenns 6ankonos 3,5 xH / rior. M.
Al.1.3 PacaetHble CONPOTHBICHHSI MATEPHANIOB
byxBenHble 0003HaUCHUA BCAUMYMH, HE OTOBOPEHHBIE B HACTOLIIEM pacuere. NPpHHSTD
o CHulT 2.03.02-84*%, CHull 52-01-2003° 1 CIT 52-101-03 [6, 7, 8].
beToH x/1acca o npouHocTH Ha cxkatue 1325 [7]: Ry = Ry, =18,5 MlI1a;
Ri = Ry = 1,55 Mlla.
beron xnacca no npouHocTH Ha ¢xatue B45 [7]: Ry = Ry, = 32 Mlla;
Rg.; = Rb,;,, = 2,2 MlITa.
Apmarypa @12A400 {7). conpotusienue pactsokennio R, = R, = 400 MTlla;
cpe3y Ry, =400 * 0,8 = 320 MlTa.
Hecymue cnocodbHoCTH aneMenToB onpeaenatotes 110 tpeGosanuam CI1 52-101-03
¢ ncnonwzoBaneM nporpaMmel OM «CHull xenesoberon» [9].
Al.1.4 PacueTHbie CXEMbI FRIIOTETHYECKHX JIOKAJIBHBIX PA3PYLICH K i
BapHaHTh pACNIONOMKEHHA MTMIIOTETHYECKUX AOKANLHBIX pa3pylieHUH THIIOBOIO

3TaXa, paCcCMOTpEeRHEIE B HACTOANIEM IIpUMEDE, TI0KA3aHbI HA pHUCYHKE A,

¢ NelicTayeT AC BCTYMACHHA B CHITY COOTBETCTBYIOUIEIO TEXHHUYECKOrO PEriaMeHTa.
* HocHT pexOMEHIATeNIbHBIA XapaKkTep A0 perucTpauuu Munctom Poccuu.
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[Io BEICOTE 3HAHHSA JNOKANbHOE paspyluenue MoxeT OBITEL PACNONOXKeHo Ha mobom
ITAXKE, NOITOMY €C/AH B 302HHM HECKOJIBKO BHAOB THIIOBRIX Takell, TO NMPOBEPHTL HYXKHO
campiti onacHbId (im Bce). Kpome Ttoro, HeoOxXo/MMO NPOBCPHTH HEBOIMOKHOCTH
[IPOTPECCUPYIOLIEre OOPYILIEHHS KOHCTPYKIMH YepHaka, TEXHUYECKHX U ITOJ3EMHBIX
aTaxell. 37echk B KayecTBE HOPHMEPA PACCMOTPEHB! TpH Haudonee ONACHBIE CXCMbI
JIOKQITBHEIX paspyWeHH# KOHCTPYKLHHA THMIOBOTO J3TaXKa, OTBEHAIONIMX TpeboBaiinio n 4.).
B TOM 4HCJIE TPH BO3MOXHBIX BapHaHTa OO0pa30BaHHs INACTHYCCKUX LIAPHUPOB /i

cxeMm 1,

Al.2 Pacuer KOHCTPYKHHH, PACNOJOKEHHBIX HA/l TOKAJIbHbBIM
pa3pyHieHHeM, KHHEMATHMYe€CKHM METOAOM TEOPHH NPeaAeibHOr0

PaBHOBeECHS

Al.2.1 Hecymiast criocoGHOCTL OTAABHBIX KOHCTPYKTHBHBIX YIEMEHTOB

Al.2.1.1 epexpriTne

Toronnas wecymas cnocobHOCTE fnornepeyHbIX ceuenut ¢ GOHORKM apMUPOBAHHEM
10 H3rMOY NpPH PaCTAKCHUM HIDKHUX (MM BEPXHHX) BOJIOKOH Upd M3rude BRosb
HanparilcHUE OYKBeHHBIX W IUQPOBBIX OCeH ofuHakosa, oupegenserca npy b = 100 cm;
h, = 19,5 cm; A, = 3,77 cM’ (3,3 crepxHs auametrpom 12 mm u3 cTand kinacca A400):
R; = 400 Mlla, GeTon xnacca B25, Ry, = 18,5 MIlau pasna m; = m’ ;= m; = m’; = m,=
= 28 xH-Mm /nor. M. [Inomans apmaTypel coctapaset: u = 377 * 2 /(22 * 100) * 1060% =
= 0,34% > 0,25%. T1.e. OojgpuIe MHHUMANLUIOIO apMUpoBaHus 1o 1. 4.5 JaHHBIX

PEKOMER AL,

Al.2.2 llpoBepka YCTOHYMHMBOCTM 3JAAHUS NPH JOKAJLEOM DaIPYINEHHH €ro
HeCYHIHX KOHCTpYKUHHA 110 cxeme Nel

Pacemarpupaerca obpyiieHeé KOHCTPYKTHMBHOM Aueikn Mexay ocsmm A-B un 1-3.

IleperunO paspyuraercs NOMIIOH i-ro 3taxka Ha nepecedenuu oceit 1 u b. Ilposepsercs
HEBO3MOXHOCTL OOpYIODEHUS 3aBHCHIMX HAJ JNOKAALHLIM  Pas’pyIlleH#eM  ydacTKOR
NEPEKPRITUH ¥ NUAOHOB. IIOCKOABKY NMUNOH ¢ JAPYrMME BePTHKAJLHBIMH KOHCTPYKLHSAMH
COCIHHSIETCH TOJBKO Yepe3 MEPEKpPLITUC, NporpeccUupyioniemMy OOPYUIEHHIO B JIaHHOM
cly4ae CONPOTHBIACTCA HA KaXIOM 3TaXe TONLKO [CPCKPBITHE, paspyimariineecs ¢

00pa3soBaHUEM IUIACTHYECKHX HIAPHUPOB, H CTHIK NEPCKPHI TR C NHJIOHOM.
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Al.2.2.1 Onenka BO3MOKHOCTH BOIHAKHOBEHNA MEeXaHH3IMA
NPOrpeccHpYIOmero ¢OpynieHus NEPBOre TUIA

F'unoternaeckas cxeMa IpOrPecCUHpYICIEro o0pyIueHns NPeACTABIIEHA HA PHCYRKE
Al.2, TTanoHsl Bcex aTaxeil, 3aBHCIIMX HAA «pa3pyUIEHHLIM» MHJIOHOM Ha {-TOM Taxe.
NOCTYNATENbHO CMENAloTCd BHM3 BMECTE C NPHUMBIKAIONIHMHM Y4YaCTKaMB JICPEKPbITHH, B
NePEKPHITHAX 0Opa3yIOTCH IIaCTHUECKUE HIADHUDH! ¢ PAC IshKeeM BepxHel (Ha pucyHKax
0003HaYeHH CITOMHOM JTHUHNEH ) M HIDKHEH (IIYHKTUDHOH JIMHUER ) apMaTypHhl.

PaboTa nunoxHa

Hunon (cevenue 40x200 CME) [IOCTYNATEABLHO CMeuiaeTcs BHKM3 O3 pazpyuieHus, padola
BHYTpeHHUX cun W, ,, = 0. Bec nunona G = 25 * 0,4 * 2 * 3,3 = 66 kH, sepTUKanbioc
nepeMeilleHne u = 1; pabora BHEIHBX cun U, , =66 * 1 = 66 xH.

ConpotusaeHne 0OpYHICHUIO NEPEKDHI THI

Pabora BHYTpeHHHX CHII NEPEKPRITHS CYMMHpyeTCcs 110 BCEM NOKa3aHHBIM Ha
pucyrke Al.2 ¥ NpORYMEpPOBAHHKM UM(paMH B KpPYXKax [IACTHYCCKUM HIADHUpaM
W, =3 Wy (j =1, ..8) Hns kaxaor0 miacruyeckoro mwapuupa W, = M, w, | rie
M, = m;, L, — v3rubaroiMit MOMEHT, BOCOPHHHUMAEMDBIHl CEHEHHEM (IEPEKPBLITHA BJOUbL
paccMaTpHBaEMOIO TINACTHYECKOIO MIapHHpa; w, - Yroi H3IIoMa IUTMTH, L, — nniMHa
[UIACTHYECKOTO llapHupa. [ IMapHUpOB, HAKJIOHHBIX K HAmlpaBJIeHHIO ocell 3aHus,
m, = (m; sina + m;cosa), TAE O — OCTPHIN YroNA MEXIY HAIPABACHUEM j-10 HIAPHHpA U
HaIIpaBJICHHEM LHPPOBOH OCH.

B uensx craspaprUszalM# pacueia yribl H3JoMa TEpeKpBITHS B DIACTHUECKUX
IapHUpax, 00pa3OoBaHHbBIE ABYMS HAKIOHHBEIMH INIOCKOCTAMH, pacCMaTpUBaANCh KaK CYMMa

IBYX YTJOB (KaXJOH HAKJIIOHHOH TJIOCKOCTH ¢ TI'OPM3IOHTANBHOM), HANmpuMep LWapHUpS!
Tu8 Torna w, = 1/r,, The ¥, — JIHHA HEPHECHJIHKYJSIpAa K JIMHHH J-10 [SACTHUECKOro

IMAPHHPA, COSAUHSAIONETO 2 TOYKH PaCCMaTPUMBACMOM IMIOCKOCTH, PA3HOCTh HCPEMEINCHHH
KOTOPRIX paBHa CAUMHHIIC,

Pabora sHyTpeHHIX CHUI Ha IEPEMELIEHUAX NIaCTHUYESCKUX HIAPHUPOB:
maprup 11 M ;=28%22=00,6 xlIM, w; = 1/4,4=10,22 M Wy = 60,6 * 0,22 = 13 kil
mapHap 2: M ;=28*22=60,6 xHv: w; =1/4,3=0233 m"";
W,: =60,6* 0,233 = 14 gH;

mapHAp 3: M’; =28 * (cos3°+sin3°) * 6,7 = 1974 kHm; wy = 1/4,3=0233m",
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Wp3=197,4* 0,233 = 46 xH;
mapHup 4: M7, =28 * (cos14° +sinl14°) * 154 =523 xkHMm; wy=1/42=024¥";
Wye =523 * 0,24 =125 xH;
mapHup 5: M’s =28 * (c0s35°+ 51n35°) * 9,7 =377 xHm; ws=1/735,7= 0,175 M
Wps=377* 0,175 = 66 xH;
maphup 6: M =28 * (cos45° +sind5°) * 5,8 =231 xHm; ws=1/6,3=0,16 M"’;
Wes =231 * 0,16 = 37 xH;
maphup 7: M 7 =28 * (cos7° +sin7°) * 12 =383 xkHm; w,=1/4,5=0222 m"';
W,7 =383 * 0,222 = 85 xH;
maprnp 8: Mg =M 7 =383 xHm; wg=1/6,5= 0,154 m™'; W5 =383 * 0,154 = 59 xH;
BCETO IO NEPEKpRITHIO W, = 13+ 14 + 46 + 125+ 66 + 37 + 85 + 59 =445 xH.
PaboTa BHEMHAEX CHA HA IEpEMEIEHHAX NEPEKPRITHSL
Up=2Uy (j=1,2,3). Uy =q,;Fu; , e q, — pacnpeleeHHRIC BHEITHHE HATPY3KH,;
F; - mnomane obpymiaeMOd wacTH IUIMTH HNEPEKPHITHA, K KOTOPOH 3TH Harpy3kH
PUJIOKEHH!; #; - [IepeMeleHHe NEHTpa TAHKECTH 9acTH NAUTHL. Benwdunst F; ® u; yKazaHul
Ha pucyHke Al.2. Pabora BHEIIHUX CHIT
Up,=89%(38*0381+14,4 * 0,325+ 27,6 * 0,333 ) =255 kH.

Hapvknrie eTenni (YCIOBHO Ha pHCYHKe Al.2 NoKa3saHk TONHKO Ha IUiaHax)

PaboTa BHyTperEux cun W, .. = 0.
Pa60Ta BHENIHMX CHJI Ha [IEPEMEINEHAAX HAPYKHEIX CTeH Uy ox = X Uper, (J =1, 2).
Uyexj = pid; u;, TAC p;— pAaCHpEAEIEHHHIE IO JUTHHE BHEINHAE HArpy3KH OT Beca HapyXKHBIX
CTEH MIH OrpaxiacHus OankoHOB; d; — ANHHA HapYXHOH CTEHB!; #; — BEPTHKAIBHOE
nepeMemeHHe LEHTPa TOKECTH Hapy>KHOH CTEHEL.
Unex=1L1¥(5,6*05+4,7*%0,5)=57 kL.

ITpoepka ofmiero YCIOBHS HEBOIMOKHIOCTH O0patoBRaHUd MEXaHU3MA NIEPBOTO THNA

[Iposepxa nponsroaures no dopmyne (2) naunsix PekoMenganuit

W = W, = 445 xH;

U=Uy in+ Uyt Uyexr =66 + 255+ 57 =378 xH < 445 xH.

Yenopue yeTONMMBOCTE KOHCTpYKIMiA BraitondeHo W > U Ilporpeccupyromee obpymerue

NEPBOTC THIIA HEBOIMOMKHO.
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Al.2.2.2 Ouenka BOIMOKHOCTH BO3HMIKHOBEHMA MEXAHM3IMA
NpOrpecCHPYIONiero o0 pymerus BTOPOro THIA

['Mnoteruuecxkas cxema rnporpeccupyromiero o0pyuieHus ApeacTaBicHa Ha PUCYHKE
Al.3. B uepexpriTuy 00pa3yIOTCd INACTHYHECKUE LIAPHHPHL ¢ PACTDKEHHEM BCPXHEHR H
HIDKHEN apMaTyphl. 1IMJOHK BCEX 3TaXeH, 3aBUCUIMX Hal «UCYEIHYBIIMM» NHJIOHOM HZ
I-TOM 3Taxe, NOBOPAUYMBAIOTCS BMECTE C HIKHHM NEpPeXpBITUEM BOKPYr MIHOBEHHOI O
HCHTPa BPAIUCHMS HA NepecedcHUuM ocedl b ¥ 3, CThiX HuUnoHa ¢ BCPXHUM HEPEKPHITHEM
paspyuIacTcs no cpey.

Pabot1a nuuioHa

Bec nunora G = 66 xH; nepeMeeHue no HEHTPOM THKECTH NANOHA
u =13/14=0,93; pabora sremnux cun U, , =66 * 0,93 =61 xH.

ConpoTURacHUES OOPYIICHUIO NEPEKPLITHS

Pa6ora BHYTpEHHHX CHJI NEPEKPHITHA CYMMHUPYETCA IO BEEeM IIOKa3AHHBLIM Ha
PHCYHKE Al.3 ¥ npoHyMepoBaHHBIM IHpaMy NNacTU4YeckKUM IuapHupam W, =2 W,
(j=1,...4)

Jing kaxporo nipactuaeckoro wuapndpa W, = M, w, , rie M, — usrubawwu#
MOMEHT, BOCIIDHHUMAaEMHN  CE€UEHHEM  TEePEKPHITUA  BAONL  PACCMATPHBAECMOTO
RIACTUYECKOrO MApHUPa; W, - YIONl H3OMa IIHUTHL.

PaboTta BHyTpeHHUX CUM HA NIEPpEMEHICHHSIX [INACTUYECKHUX 1apHUPOB:
rapHup 1: 77 =28 * (c0524° +s51n24°) * 16,3 =603 xHm; w; = 1 /4,3 ={(,233 M";

Wy =603 * 0,233 = 140 xH;
mapHup 2: M ;=28 * (cos14® +sinl4°) * 15,5 =526 xHm; wy =~ 1/4,7 - 0,213 M_I;
Wp2=526*0,213 =112 xH;
wapHup 3: M3 =28 * (cos6° + 5in6°)* 14,2 =437 xHm; w; = 1/4,5=0.222 m"';
Wy =437 * 0,222 = 97 xH,
wapuup 4: M =M; =437 kHMm; wy=1/5=02 M"; Woe=437%0,2 =87 xH
BCETO 10 nepekpoiTio: W, = 140+ 112 + 97 + 87 = 436 xH.
Pabora BHEIUHMX CHJI Ha IEPEMEIEHUAX 11epEeKPRITHS (CM. PUCYHOK A 1.3}
U,=89%(38%0,34+29%0,28)= 187 xH.

HapvxHrie cTeHn.

PaboTa BHYTpeHHRX cHII W, o = 0.

Pabota BHeIHHX CHIT Uy = 11,1 % (3,4* 0,5+ 6*(,5) =61 xkH.

9
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[Iposepka obinero yeIoBUs HEBOIMOXKHOCTH 00pasopaHis MEXAHH3Ma BTODPOIg TUMA,

1TpoBepka npousBoauTCS 110 QopMyne (2) naHHeIX PexoMenzanui

W= W, =436 kH (6e3 yuera paboTs uaoHa Ha CPe3);

U=Upm+ Up+ Uy =61+ 187 + 61 =309 kH < 436 kH.
Yenopue yoroffumsocTi Beionneno W > U gaxe 6¢3 yyela pabOTLl nunoHa Ha €pes.
ITporpeccupyiomee oOpymieHHE BIroporo THNA HEBO3MOXKHO.

A1223 Ouenka BO3IMOKHOCTH BOIHUKHOBECHRA MEXaHHN3MA
NPOrPecCHPYIONIEro O0PYLIEHHH TPETLET0 THHA.

Jna Ttpetvero Mexanu3Ma oOpyuleHUs (pucynOX Al.4) paccMaTpuBaetIcs OTPhIB
fICPCKPBHITHA, PACHOMOXKCHHOTO HENMOCPSACTRCHHO HAZ JOKUILHLIM pPaspylICHHEM, OT
PACIIONIOKEHHOrO Ha HEM MNWIOHA, [IMACTHYECKMe MapHUPHL B IUIHTE Te k¢, YTO M B I

Al1222

Pabora BHYTpeHHUX cu ntepekphiTug W = 436 kH.

Pabora mHemHuMx cun U = U, + U, = 187 + 61 = 248 kH < 436 kH, yciuosue
yCTOMYHMBOCTH BRITOJIHEHO W 03 yueTa paboThl munoHa Ha pacTsikedue. lIporpeccupyrouice
oOpYIICHHE TPETHETO THIIA HEBO3MOXKHO.

Al.2.2.4 Ouecnka BO3MOXKHOCTH BOIHUKHOBEHUS MeXaHH3MA
NPOrpeccCHpyromero oOpymeHNd 4€TBEPTOro TUNA.

PaccMaTpuBaeTcsi OTpPBIB MMEPEXPHITHS, Pacio/IOKCHHOIO HEMOCPEACTBCHHO HAM
JIOKAJBbHBIM pa3pyLICHHCEM, BMECTE ¢ PACHOJIOKEHHBIM Ha HEM NWIOHOM — OT BEPXHEIO
epekpETHs (pHCYHOK A1.5), NNacTHUECKME \IapHUPE] B IUINTE TE Xe, YTo BN, A1.2.2.2.
PaGota Buemnnx cun U = 309 kH < 436 xH, yciosfe YCTOHUHBOCTH BBITIONHEHO M O€3

ydera pabGoTel nunoHa Ha pactsxenue. [lporpeccupyroiee 00pyIIEHHE YETBEPTOTO TUMA

HECBO3MOXHO,

21
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Al.2.3. IIpopepka VCTOHYHBOCTH 31aHAA NPH J10KAJbLHOM PAIPYHICHHH ero
HECYHINX KOHCTPYKIHM no cxeme Neol.

PaccmaTpuBaercss oOpylienHe KOHCTPYKTHBHOH suciike B ocax A-B u 1-3
(PHCYHOK A1.6). IlepBHuHO pa3pymialOTCs ABa IWAOHA i~I'O 3TaXa, PACHONONKEHHLIE HA
nepecedenun oced 1 u A (ceueruem 40x170 cv’) W ocedt 2 u A (cedeHuem 50x200 cvm™).
IlpoBepgeTcss HEBOIMOXHOCTL OOpDYWIEHWs 3aBUCIIUX HAJ NOKAJLHLIM DaspylIeHHEM
YHaCTKOR mepeKpoiTHH ¢ maionos. llockoibky NUAOHEL ¢ JPYTHMH BEpPTHKANbHLIMY
KOHCTPYKUMSMH COSHHHNIOTCH TOJBKO depe3 NepexpuiTue, [IpOTPECCUPYIOIIEMY
COpPYIIEHUIO B JAHHOM CIYYa€ CONPOTHBISETCS HAa KOKAOM 3TaXKe TOMBKO NEPCKphITUE,
paspywlaonieecs ¢ 00pa3oBaHHUEM IJIACTUYUECKUX I[UAPHUPOB, U CTBHIKU MEPEKPLITHS C
[AJTOHAMH,

Al1.2.3.1. Ounenka BO3MONHOCTH BO3HUKHOBENUR MeXaHH3IMA
NPOrpecCHPYIONIEro o6pynIeHHs 1epBoOro THIA

IManoreTHueckas cxeMa NPOrpecCHpYIomEro oOpylnedus HpeJACcTaBICHA Ha PUCYHKE
A1l.6. TTunonsr Beex aTaxel, 3aBUCILKMX HaRt «Pa3pyIEHHLIMEY THIIOHAMM Ha 1-1OM 3TaXe.
OOHOBPECMEHHC  IIOCTYUATENBEHO  CMEINAIOTCHE BHU3, B  [EPEKPHITHM  O0pa3yrorcs
IMAACTHYECKHE LHAPHHUPRI € pacTsiKeHUEM BepxHeH  (CIUIOMHas  JIRBMA) M HUWIKHCH
(MYHKTHDHAas NHHHA) apMaTypEL.

PaGoTa nuIcHOB

[Tunorsl nocrynarensHO cMenialoTes BHU3 6¢3 paspyuicnus, W, ,, = 0.
Becmunioqop G =25 *04 * [[7*33+25*05*2*%33=56+1 83 =139« u = I:
paboTa BHemanx cun Uy, ,, = 139 * 1 = 139 kH.

ConpotupneHue oOpYIUEHWIO NEPEKPLITHS

Paota BHYTPEHHHX CHN NEPEKPHLITHS CYMMHEpPYETCH 110 BCEM [IOKAIAHHBIM Ha
PUCYHKEC Al.6 W TIPOHYMEDOBABHBEIM HUdpamMy B KPY)KKaX IIACTHUCCKUM MAPHUDPaM
W, =W, (j=1,...8).

PafoTa BHYTPEHHUX CHII Ha TiepeMELIEHUIX IINACTHYECKHX IUaPHUPOR:
mapHup 1: M, =28*22 =618xHm; w;=1/73=0,136M"; W,; = 61,8 * 0,136 = 8 kH;
mapHup 2: M ; =28 * (cos3°+sin3°) * 7.2 =211, 8 kHM; wy=1/4 - 025 m"';

Wos=211,8*0,25 =153 xH;
mapHup 3: M’; =28 * (cos8°+sin8°) * 135 =427 kHm; w3 = 1/4,5=0222 ™"
Wos =427 * 0,222 = 95 xH;

24



15 ' ! “— i
T % ::1 B :
C —
E J {1 ] | 1 T r_
|
L ~ ‘L? | i
T —] F T ~ +
| { ] {
< L - -
B 7 | an
I
A I . o —— A e —
r |
L
m ¥
!l o
™mi fu ‘
oo r
F — e e - -—.-......_.J ]
*—L ~ i = =i = =
| } r
L - ' -
SG00 7800 5025 4550
: ONCINC
3 | - -
@; y— E TIE VAL LT RTINS
iy
mll
S..IJJ
0
(B)+
o G§T ?
n 7
0 0,
5
1 . W7
: 0411
A L F2 =363 M
3 7 >
- 1
-~ 3] T

PUCYHOK A1.6 CXEMA 2. MEXAHMIM OQBPYILEHMA NEPBOTO TUNA.




mapeAp 4: M’ =28 * (cos89° + sin89°) * 7,8 =219 xHm; w,=1/73=0,137 m"';
Woe=219 * 0,137 = 30 xH,;

mapRap S: M 5 =28 * {c0os37°+smm37°) * 9,2 =361 kHM; w;=1/5,1 =0,196 M
W,s =361 * 0,196 =71 kH;

mapHup 6: M =M =361 xHM; wg=1/11,9=0,084 M Wy =361 * 0,084 = 30 xH;

waprup 7: M ; =28 * (cos31° +5in31°) *7=270 xHm; w7 =1/5,8=0,172 m”;
Wyr=270*% 0,172 = 46 xH;

mapHAp 8: M 5 = M 7=270 xHm; we=1/4,8 = 0,208 a™'; W5 =270 * 0,208 = 56 xH;

BCEro Mo nepekpsltvro W, =8 + 53 +95+ 30+ 71 + 30 + 46 + 56 = 389 xH.

PaboTta BREMIHUX CHJI HA NIEPEMEINCHUAX [IEPEKPBITHS
U,=8,9*(41,7* 0,422 + 36,3 * 0,411)+ 7 * 11 * 1 = 366 xH.

Hapyxuiie cTeHBI 4 orpaxaeHue 6ankoHa

Pabora enyrpernux cun W, ., = 0. PaGora BHEHIHHX CHII
Upex=11,L1 ¥(65*1+73*0,5+45*0,5+3,5%¥9*1=170«kH.
[poBepka oOmero YCHoBHS HEBOIMOKHOCTH 06pa30BaBMI MEXAHM3MA NTEPROTO THIIA:
W= W,=389 kH;
U= Uy, in + Uy + Upex = 139 + 366 + 170 = 675 xH > 389 xH.

Ycnosue YCTOMIHBOCTH KOHCTPYKUMH HapymeHo W < U,

ITockonrkky B paccMarpuBaeMolt CxXeMe TOJNBKO HepeKPBITHE  OKa3biBaer
CONIPOTHBJEHAS NPOrpeccHpyomeMy o0pyuleHnio, HEOOXOMMMO YCHIHTL apMHUpOBaHHE
NePEKPLITHA.

Ha yvactke BepxXHEro ujacTH4ECKoro miapHupa 4 NpHHMMAaeTcs AONONHHTENBHASA
BEpXHAA npoaonnHas (napannenspHas OyKBCHHRIM oOCIM) apMartypa kinacca A400, c

mromagsio cedenus A, = 38 cm”/ mor. M (222 ¢ marom 100 mm). JonomHHTENBHENH

npeAcnbHLIE H3rnbaronuii MOMEHT B cedeHun Am” ;= 229,6 kHwm /nor. M, JononHuTENRHASL
pabota AW, = 30 * 229,6 / 28 = 246 xH. B 30He HIOKHMX MIACTHUECKHX MAPHUPOB 5 H 6
(cM. paCyHOK Al.6) Ha monoce mmpuHON 3 M UpUHHMAETCA AOHNOJHHTEIbHAA HHXKHAL
IpoNOdbHAY W HonepeyHas  apMarypa  knacca  A400, nnomansio  cedeHHd
A, =134 eM?/ Tor. M (216 c marom 150 MM). JonomHaTenERLIA ipeneNbHRIHN ¥3rnbarmum
MOMEHT B ceacuuM Am; = Am, =94,5 xHwm /nor. M; AWs6= (71 +30)*94,5/28* 3,7/9,2
= 137,1 xH, Torna W, = 389 + 246 + 137,1 = 772,1 xH > 675 xH. YcnoBHe ycTOH4YHBOCTH

KOHCTPYKUHH BHIIONHEHO W > [
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ApMaTypHEE CTEPXKHH HOMKHBE OBITE 2aBEJIEHH 32 CeueHpe, TIe OHH YUHUTHIBAIOTCH C
NOJIHBIM PACYECTHLIM  CONPOTHUBICHHEM, Ha UIMHY AHKEPOBKM B COOTBETCTBHH C
TpeboBaHusIMU [6].

Al1.2.3.2. Oueska BO3MOKHOCTR RO3SHHKHOBEHUY MEXAHHIMA
Nporpeccupyiomero o0pyueH s BTOporo Tuna

[NunioreTYeCcKas cxeMa Nporpeccupyomero o0pyueHus IpPeaCcTaBieHa Ha PUCYHKE
Al.7. B nepekpriTHR 00pa3yeTcs ZUAroHanbHBIH INACTUYECKUN LIAPHUD ¢ PaCTRXKCHHEM
BepXHEH apMmatyphl. [THIOHE! BCEX ATaxel, 3aBUCIIUX HAZY «Pa3pyICHHBIMUY THMIOHAMU HA
I~-TOM 3TaXe, IOBOPavYHBaKOTCA BMECTE C HMIKHHM IMEepPEeKPLITHEM BOKPYT MIHOBEHHOH OCH

BPALICHHARA, COBNAAZAIOICH ¢ NNACTHYCCKUM I[NApHUPOM B TIEPEKPHITHU, CILIKM THIIOHOB ¢
BePXHMM NEPEKPBITHEM PA3PYIHAKOTCH 1O CPEIY.

Pabota muioHOB

Bec munonoB & = 56 + 83 = 139 xH; BepTukantHeie NepeMeIICHAS MO HEHTpamMH
TSOKECTH nunouHoB u; =4 /42 = 095, uy = 2,5/ 4,2 = (,6; pabora BHEIUHHX CUJ]
Uy n=56%0,95+83*0,6=103 xH.

ConpoTHeeHue 0OPYIEHUIO HEPSKPHITHS
M’ =28 * (cos26° +sin26%) * 13.7=513 xkHM; w=1/42=0238 »’";

W,=513* 0,238 = 122 xH.

PaboTa BHEIUHUX CHII Ha NIEPEMENIIEHUSIX NEPEKPBITHA:
U, =89*31*036 +7*11*1,02=178kH.

Hapyxxusie cTeHs ¥ orpaxacuye DalkoHOB

Pabora BHYTpeHHHX cui W, o, = 0.

PafoTa BHCUIHKX CHJI HA IEPEMENICHUAX HAPYXHEBIX CTCH

Upex =11, ¥(7,3%1,5/42+65*3,6/42+45*%2/42)+35*9%5/42=147 xH.
[IpoBepka ob1ero yCaoBUsl HEBO3IMOXKHOCTH 00pa30BaHUs MEXaHU3Ma BTOPOro THila:

U=U, i+ Uy + Uy = 103 + 178 + 147 — 428 xH > 122 «H.

YcaoBHE YCTONYHMBOCTH KOHCTPYKLHE HapyuueHo W < U

JI5ist BEINOJIHEHHUS YCITOBHSA YCTOMYHUBOCTH BEAUYHHA pabOTHl BHYTPEHHNX CHII [INJIOHOB Ha
cpe3 AomKHa ObITh He MmeHee W, ,, = 428 — 122 = 306 xH.

[TepeMemeHre MO JNHMHUH ACHCTBHA yCHaus cusura w = [y / r, rae paccrosHue oOT

HApYXKHOTO TOplia NUJIOHA HA NpeceueHUr ocert 1 1 A (Touka ¢ e AMHHUYHBIM BEPTHKabHBIM

27
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nepeMelneHseM) 10 ocu Bpamenus r = 4,2 m; w = 3,3 / 4,2 = (,786. Vcuime capura,
BOCIIPHHHMAEMOE KaXKABM NHICHOM HOMKHO OnTe HE MeRee S = 306 /( 2 * (,786) =
= 194,6 xH. Ilnouans BepTUKANBHON apMaTypsl AN K2XKAOTO IMWJIOHA HOJIKHA OBHITE He
Menee A, = 194,6 / 32 = 6,08 cm’. IIpa yctaHOBKe YyKa3zaHHOI apMaTyphl YCHOBHE
YCTOMYMBOCTH KOHCTPYKIMH BRITONHEHO W > U, nporpeccupyiomee oOpymeHue BTOPOro
TRIIG HEBO3ZMOXHO.

Al1.2.3.3. Ouenxa BO3MOKHOCTH BO3BUKHOBEHUN MeXanR3IMa
nporpeccupyIonierc oopymeHus TpeThero THNA.

JUtst TpeTrero mexanusMa obpymesHdsa (pucyHok Al.8) paccMmaTpHBacTCs OTPHIB
EPEeKPHITHSE, PAcHONOKCHHOIO HENOCPEIACTBEHHO HAA JIOKAIBHRIM pa3spylmeHHEM, OT

PacmoNIOKEHHRIX HA HEM IMHJIOHOB, IUTACTHYECKHH NIIADHHD B JUIMTE TOT Xe, UTO U B IL
Al 121312-

Pabora pretrnux cun U= U, + Uy, ., = 178 + 147 = 325 xH.

Ji4 NUIOHOB IpHHUMaeM apMHpoBadue mo 1. A1.2.3.2, Torna mpeienbHoe yCMITHE
pacTOKCHUA B ceveHmu munonoB S = 40 * 6,08 = 243,2 xH (em. 1. Al1.1.3), seprukanbHule
epeMEMEenMd TUIHTH NOA HEeHTpaMH TsXecTH nmunonos wp = 0,95, w, = 0,6; pabora
BHYTpeHEUX cunn W, ,, =2432*(095+06)=377TxH. W =W, ,, + W,=377+122=
= 499 xH > 325 xH. YcnoBue ycroiumsocTH BuionHeno W > U. llporpeccupylomee
obpylieHue TPETLEro THUA HEBO3MOXKHO.

Al.2.3.4. Onenka BO3MOKHOCTH BOSHHKHOBCHHA MEXRHA3IMA
NporpeccHpyIoniero oOpymenmMs 9e€TBepToro Tua.

PaccmarppBaeTcs OTPHB NEPEKDPHITHA, PacllONOKEHHOO HENOCPENCTBEHHO Al
HOKRTHHBIM PA3pYIICHUEM, BMECTE ¢ PACHONOKCHHEIMHU Ha HEM [THIOHAaMH — OT BEpPXHETO
nepexprITHA (prcyHOX Al.9), nnacTuyeckuii mapHup B IUIATE TOT XK€, 9To ¥ B I1. A1.2.3.2,
Pabora suemnux cun U = 428 xH.

Jng nAnoHOB npuHAMaeM apMupoBaume 1o . A1.2.3.2 , Torna npeaensHoe ycHiKe
pacTDKCHHS B CeYeHHHM MUiIoHoB S = 243,2 xH, seprukaisHsle nepeMernenns wy = (0,95 u
w; = 0,6; pabota pHyTpesHMX cun W, , = 243,2 * (0,95 + 0,6) = 377 xH. Cymmapnas
pabora BHYTpeHHMX cun W = W, ,, + W, = 377 + 122 = 499 xH > 428 xH. Ycnosue
ycroifuneocTH Boinonneno W > U, Ilporpeccupyiomiee ofpyinerue YETBEpTOro THIIA

HCBOZMOXHO.
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Al.2.4 IlpoBepka VCTORYMBOCTH 3/1aHHA NPH JIOKAJLHOM Pa3lpYHICHHH _€r'o
HECYIIUX KOHCTPYKUHIL o cxeme No3

PaccMarpuBaeTcs obpymIeHHe KOHCTPYKTHBHOH sideliku Mexay ocsMmu A-B u 1-3.

[leperuno paspyinalores TPU HHAOHA j-TO 3TAXa, PAcIlOIOKEHHBIX Ha HEPEeCEeUYCHUAX OCeH
Aul,Au2, bul. IlpoBepaeTcad HEBO3IMOXHOCTE OOPYILICHHS 3ABUCIUMX Hal JOKANRHAIM
paszpyiueHueM KOHCTpykuMi. Ilporpeccupyiomiemy oOpylleHHIO CONPOTUBIAETCS Ha
KOKJIOM 3TAXKE TOJABKO IIEPEKPHITHE, pa3pyllariieecs ¢ 00pazOBaHMEM MIACTHUECKUX
BIADHUPOB, ¥ CTHIKYU [IEPEKPHITHS C HIOHAMU.

Al.24.1 Ounenxa BOIMOKHOCTH BO3HUKHOBEHNH MEXAHUIMA
NMporpeccUpyromero oOpyneHus nepuoro TUNA

[IvmouE BCeX aTakel, 3aBUCIIMX HAL «pa3pymMEHHBIMHY [IHJIOHAMHU Ha /~TOM HTAXE,
OJ(HOBPEMEHHO NOCTYMATENbHO CMEIMAIOTCS BHU3, B NOEpeKkprlTHH  obpazyoTcs

IJIACTHYECKUE WAPHUPH ¢ PacTsDKCHUEM BEPXHCH M HMiKHeid apMarypni. PaccMoTpeHo TpH

BADHAHTA Pa3pyYIICHHA,

BAPHUAHT 1

| inoTeTMyecKas cXxema nporpeccupyioniero obpyiienns npeacTanncua na pucyrke Al.10

Pabo71a NHJIOHOR

[1AnoMs nocTynarensHO CMeMaroTed BHU3 6¢3 pazpymenns, W, ., = 0. Bec numonos
G; =66 xH, G, = 83 kH, G3 = 56; &G = G; + G; + (3 = 205 xH; seprukannHbic
nepeMeleHus u; = uy = uz = 1; pabora saemnux cun U, ,, =205 * 1 =205 kH.

COnpOTHEICHHUE 0OPYIIEHHIO UCPEKPRITHSA

PaboTa BHYTpEeHHHX CHII HAa NIEPEMEICHUAX IACTHYECKHX [IAPHUPOB:
mapudp 1@ M =2B* (c0s37°+sin37°) * 93 =365 klim; w; =1/ 11,8 =0,084 M'l;
Wy =365 * 0,084 = 31 xH;
mapaup 2. M =28 *(cos43°+s1nd43°) * 6,2 =2454 xHm, wy; = 1/9,1 =0,1 1 M
W,2 =245,4* 0,11 =27 xH;
mapaup 3: M3 =28*76=2128 kHm, w;=1/78 = 0,137 M
Wps =212,8 * 0,137 =27 xHi;
mapsup 4: M’ 4 =28 * (cos14°+s5in14°) * 15,5 =526 kHM; wy=1/4=025m";
Wye=526* 0,25 = 132 xH;
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wapHup 5: M s = 28 * (cos6° +sin6°) * 12 = 3734 kHm; ws=1/4,3 =(,233 M

Wps =373,4 * 0,233 = 87 xH,;
wapuap 6: M4 =28 %22 =61,6 kHm;, ws=1/4,8 = 0,208 M
Wps=61,6 * 0,208 = 13 xH;
urapaupp 70 M 7 =28 * (cos59°+ sin39°) * 5,7 =220 kHm; wy=1/5,6=0,178 YL
Wpr=220%* 0,178 = 39 xH;
mapaup 8: Mg =28 *22=016 xlMm; ws=1/7,3=0,137 M
Wy =61,6*0,137 =8 kH;

BCETQ 110 NECPEKPHITHIO

Wy=31+27+27+132+87+13+39+§ =364 kH.

PaboTa BHeUTHHX CHl HA IEpeMEIIeHUX TIepeKpbIThs Up =2 Uy (j=1...6)

Uy = g; Fj u; , rie q; — pacnipeaeneHsbie BHEUIHUE HArpy3ky; F; - wiomans o6pyiaeMol
JACTH IUTUTEL IEPEKPHITUS, K KOTOPOH DT HArpy3KH OPUAOKECHH; i, - (IEPEMCUICHUE UEHTpA
TXKECTH J-OH YaCTH IUIMTEL.

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

Hapyxusie cTesnt g orpaxenue 0askoHos

PatoTa sryrpeHunx con W, ., = 0.

PaboTa BHEINHUX CHI Ha NEPEMEINCHUAX HAPYMHBIX CTeH Uy o = 2 Uy or ;-

Uwex j = pj d; w; , tie py, — BeC 1 MOT. M HapyXHOH CTEHb! HIHM Orpaxacuus 06ankoHa;
d; — NWHE Y9aCTKa HApYXHOH CTEWHI; i#; — BEPTUKANBROE TEPEMEIICHUE LEHTPA TAKECTH
YY4CTKA HAPYXHOH CTEHHI.

Uwex =101 *¥(7T,3%0,5+55%0,5+065%1+45*1)+3,5*%¥9*1 =223 xH.

IlpoBepka 0bniero ycAOBHY HEBO3MOXHOCTH 00pa3oBaHUg MEXAHH3MA [IEPBOrO THIA
W= W,=7364 xH;
U=U, i+ Upt Uper =205 + 635 +223 = 10063 xH > 364 kH.

YcnoBre yeTONYMBOCTH KOHCTPYKUMI Hapywedo W< UL

Ilpy JOMOJMHUTEIBPHOM AapMHPOBAHMU [IEPEKPBITHA, HpHHATOM B 0. Al.2.3.1
AWs; = 239 xH;, AW, = 40 «xH; AW = 73 «kH; c¢ymmapuas padora
W =364 + 239 + 40 + 73 = 716 xkH < 1063 xH. YpenuuupacM apMHpOBaHHUE Ha BCeM
Yy9acTKe, NEPEKPHIBAIOIIEM NNACTAYCCKUE WwapHUupsl 1, 2, 5: HixHsag apMatypa &16A400 ¢
maroMm 150 MM (nipononeras U nonepeuras). AW,;,s= (31 +27 +87) ¥ 645 /28 = 489

kH; cymmapHas pabora W = 364 + 239 + 489 = 1092 xH > 1063 «kH, yciosune
34



ycToltuuBOCTH BBINONHEHO W > U. [lporpeccupysolliee oOpymeHHe INEpBOro THNA

HCBO3IMOXHO.

BAPHAHT 2

['UnoTeTHYECKas CXeMa MPOTPeccHpyIoNiero oopynieHus TIpeaCcTaBiIena Ha pucynke Al 1],

Conporusnenne oOPYUICHAIO ITEPEKPRITH

PaGota BHYTpPESHHHMX CHi TIEPEKDPHITHA CYMMHPYETCS TO BCEeM TMOKA3AHHLIM Ha
pucyHke Al.1l W npoHyMepoBaHHEIM HUGpPaMM B KPYXKKAX NIACTHYCCKHM I@PHHPaAM
We=2W, (j=1,..7).

Pabora BRYTpeHHHUX CHUJI Ha IepeMeleHMIX MIACTHYECKUX MMAPpHUPOB NMPH YUETC
TOABKO POHOBOTO ApMHUPOBAHMA !
mapuap 1: M’; =28 * 15,1 =422.8 xHm; w; = 1 /4.8 =0,208 m™";
Wy =422,8 * (0,208 = 88 kH;
waprp L. Mo =1 * VI3 =004 wilw, wo = 1 {73 =00 w
Wy =316,4 % 0,137 =433 xH;
maprap 3: M3 =28*22=616xHm, w;=1/4,8=0208 M"';

Wp3 = 61,6 * 0,208 = 12,8 xH;
mapuup 4: M (=28*22 = 61,6 kHv; wy=1/73=0,137M";
Wpe=61,6* 0,137 =84 xH,
mapaup 5: M 5 = 28 * (cos22° +5in22°) * 12,8 = 466,5 kHM; ws=1/5,2= 0,192 M
Wys = 466,5 * 0,192 = 89,6 xH,;
mapuup 6: M s = 28 * (cos51° + sin51°) * 11,7 = 460,7 «kHm; ws = 1/9,3 = 0,108 M
Wos = 460,7 * 0,108 = 49,7 xH;
mapsMp 7: M 7 =28 * (cos43° + sind3°) * 6,3 =249,3 kHM; w;=1/11,6 = 0,086 m™';
Wpyr=1249,3 * 0,086 = 21 4 xH;
BCErO MO IEPEKPHITUIO
W,=88+433+12,8+84+89,6+49,7+21,4=1313,7 xH.

PaboTa BHEIIHHX CHJ Ba IEPEMEILCHHAX TIepeKphLi THSA
Up,=8,9 % (40,8 * 0,375+ 36,6 * 0,664 + 48 * 0,384 + 16 * 1)+ 7 * 11 * 1 =736 xH.
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HapyXHnle cTeHEBI B orpaxacHue 6ankoHoB

PaBora BHyTpesHnX CHII W, o, = V. PaboTa BHEIIHUX CH
Upes =111 ¥(7,3*¥0,5+5%05+65%1+45*%1)+35*0*% ] =221,8 kH.
[Iporepka of1ero ycnopus HEBO3IMOKHOCTH 00PA3OBAHUS MEXAHHM3MA NNEPBOTO Tuna
W= W,=313,2 xH;
U=Uy, u+ Up+ Uyex =205+736 +221,8=1162,8 kH > 313,2 kH.

YcinoBHe YCTOMIUBOCTH KOHCTPYKUMH HapyleHo W< [/,
B nepexpwituy OpHHEMAETCA JIONOJHUTELHASE BEPXHSAS apMATYpa, [EPEKPLIBAIOIRAS
NIaCTHYCCKUE MApHHUpHI | (CTEPXHHM HapauleNnbHbl UMQPPOBBIM OCHiM) H 2 (CTepXHHU

napaynensHe OYKBEeHHBIM ocsiM), Kiacca A40(, ¢ rutousaseio ceaeHus 4, = 38 cM*/ FOT. M
(D22 ¢ marom 100). JIonoaMUTEIBHbIE UPEAETBHLIC W3rudAOIINE MOMEHTBl B CEUECHUH
Am’ ;= Am’ ; = 2296 xHm /nor. m; AW = 1076,7 xti. W, = 1076,7 + 3132 =
13899 xH > 1162,8 xkH. Ycnosue ycroiyupocty BusniosHeno W > U, lporpeccupyiowee

o0pyleHHe MEPBOro THIIA HEBO3ZMOXKHO,

BAPHUAHT 3

YcTaHOBRAEHA AOTMONHWTENIbHAS BCPXHAS apMaTypa Ha y4YacTKax IUpHHOH 2.5 M
ot oceit B u 3 (cM. BAPMAHT 2). ['unoternueckas cxema nporpeccHpyromero obpymenus
npeacTapieHa Ha pucynke Al.12. Bepxaue miracruveckue mapaups! | 1 2 cMeLawores na
Kpaifl 30HBI, TJe JONOJHHUTEIbHAs apMaTypa YUYMTBIBAETCS C [(OJHBIM PaCHYETHBIM
CONPOTHURIEHNEM, TO €CTh 33 BBIYETOM [UIMHBL AHKEpPOBKH cTepkHedl [, = 575 MM
{6].

ConpoTtusnenue o6pynICHHIO ITEPEKPLITHH

Ha Bced mnnmomanuw, IEPeXpHIBAIOUICH INACTUYMCCKUE 1HapHUpwl 5. 6 u 7
(pacysok 1.12), yumTniBaeTcS JIONOJHHTENLHEA HUHKHASL apMmartypa knacca A400.
mnomanelo cedeHus A, = 13,4 oM/ morm (@16 ¢ marom 150 mm, NpOJOJIbHAA M
nonepeyrHas). JononuurenpHBIM  NpeAcHbHBIM  M3rubaioniMidi MOMEHT B CEYEHHH
Am; = Amy = Am, =94 S xIIm /nor.

PaboTa BHYTpEHHUX CHJI HA HEPEMELEHRAX NNACTUUECKHX 1IAPHUPOB:
mapuup 1: M7} =28 * 12,6 =352,8 xHm, wy = 1/2,8 =0,357 M
Wor =352.8* 0,357 = 126 xH,;
mapuup 2: M7, =28 *93 =260,4 xHm; wy; = 1/5,3=0,188 M
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Wy2 =260,4* 0,188 =49 xH;

mapHup 3: M;=28*22=61,6 kHMm; w;=1/2,8=0,357 M

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

mapnup 4: M4 =28*272 =616 kliMm; w;=1/53=0,188 M

Wee=61,6% 0,188 = 11,6 xH;

mapHup 5: M s = 28 * (cos16°+sin16°) * 10,3 =356,7 kHm: ws=1/3=10,333 M

Wps=356,7* 0,333 =118,8 xH; AWs;=94,5/28 * 118,8 = 401 kH;

mapaup 6: M s = 28 * (cos53° + sin53°) * 8,9 =349 kHM; ws=1/6,6 = 0,151 m™";

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

mapeup 7: M 7 =28 * (cos43° + sind3°) * 6,3 =249 3 kHm; w;=1/88=0.114 m™';

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

BCETO IO MEPEKPHITHID

W,=126+49+22+ 11,6 + 118,8 + 401 + 52,7 +177,8 + 28,4 + 95,8 = 1083,1 kH.
PaboTa BHEIIHUX CUJ1 HA NMEPEMEUICHUAX TIEPEXPhITHA

U,=89* (21,1 *0,393+27,7*0,67+30,6*03% +16* 1)+7*11*1=567xH.

HapyxHble CTEHB ¥ orpaxeHue 0anKoHOB

Pabora BuyrpeHunx cun W, ., = 0. Pabora BHCHHHAX CHII
Upex = 11,1 ¥ (5,3*%0,5+3%0,5+65*1+45*1)+35*9*1=1997 kH.
[Iporepka oOLIEro YC/IOBUS HEBO3MOXKHOCTH 0O pa3oBaHui MEXaHU3Ma [IEPBOTC THNA
W= W,=1083,1 kH;
U=Uym+ Uy + Uy =205+ 567 +199,7=971,7 kH <1083,]1 xH.

YcnoBHe ycroituuBocTH sBoinonneHo W > U, llporpeccupyioniee olOpymenue
NEPBOro THIIA HEBO3IMOXKIO. BO3MOXKHEI Apyrue KOMOHHAUHY YCHIIEHMS IEPEKPHITHA.

Al.2.4.2 Ounenka BO3MOKHOCTH BOIHMKHOBECHMHA MeXaHH3Ma
NporpeccHPyOmeErc oOpyeHusn BTOPOrOo rHia

[MunoTeTVYeCcKaa cxeMa IPorpecCHPYIOmEro oOpyHICHUS APEACTABNEHA HA PUCYHKE
Al.13. B nepexpuiTuu 006pasyiorcs AHAroHalIbHbIEC MAC TUYCCKME HIAPHUPHE C PACTIMEHUEM
BEepXHeH M HMDKHEN apMatypel. [IwIoHEL BCEX »Taxeld, 3aBHCHIMX HAJl «paspyHIEHHBIMU
NUIOHAMH Ha [-TOM JTaXe, [NOBOPAYMBAIOTCS BMECTE C HIDKHHM NEPCKPBITUEM BOKpPYT
MTHEOBEHHOH OCH BpallicHHSs, COBNAAAIOMECH ¢ MIACTHUYECKUM HAPHHUPOM 2 B NEPEKPHITHY,

CTBIKY [THIIOHOB C BEPXHHM NEPEKPLHITHEM PA3PYLIAIOTCA 10 CPE3Y.

39



PaboTa MHIOHOB

Bec nunonos: (; = 66 xH, G, = 83 kH, (3 = 56 kH; BepTHKaNbHBIE TEPEMELUCHHA
NOJX LIEHTPAaMH TXecTd NuioHoB u; = 6,7 / 10,7 = 0,626, u; =10,5 / 10,7 = 0,98,
uz =9.1/10,7=0,85; pabora paeinunx cui U, ,, =66 * 0,626 + 83 * 0,98 + 56 * (.85 =
=170 xH.

PaboTa BHYTpeHHHMX cHI mno cpedy: S = 194,6 * 3 = 583,8 kH (cm. 1. A1 2.3.2),
w=33/10,7=031; W= 583,8 *0,31 = 181 xH.

ConportusiieHe OOpVHICHUIO NEPEKPBITHS

[lpuHUMaeTca JONOJIHMTENILHOE BEPXHEE apMUpPOBaHME JUIS LIapHHpoB 1 n O

cornacgo BAPMAHTY 1 (22 ¢ warom 100); fononHuTeNbHbIHA TpeAc/bHbIA H3rHbatomui
MOMEHT B cedenuu Am’ ; = Am’ , = 229,6 xHm /mor. M. JlononaHuTenbHOE HIDKHEE

apmupopaine — no BAPUAHTY 3 (J16 ¢ marom 150 MM, npogonpHas u nmonepedHas);

HIOIMONHUTENbHEIE NPEACNbHBIE HIrHOAOHEe MOMEHTLI B ceueHuu Am; —~ Amy; = Am, =
= 94 5 xBM /nor

Pabota BHYTPEHHHX CHN NEpPeKphITHS CYMMHPYETCs [0 BCEM IOKa3aHHbLIM Ha
pucyake Al.2.13 ¥ NpoHyMepoBaHHEIM LU(PaMH TLIACTHUECKUM ImapHupam W, =2 W,
(j=1...5)

PaboTa BHYTpEeHHUX CHJI HA NepeMeICHMX 1UIACTHYECKUX HAPHUPOB:
mapaap 1: M7 =28 * 7 =196 kHm; w; = 6,9/(10.7 * 4,9)= 0,132 m™';

Wpor =196 * 0,132 = 25,9 xH; AW, =229,6 / 28 * 25,9 = 212,4 kH,

wapHup 2: % =28 *(cos25° + sin25°) * 8,7 =323,7 kHm; w> = 1/10,7=0.093 m"';
W, = 323,7* 0,093 = 30,1 xH;

mapeup 3: M3 =28 * (cos38° + s5in38°) * 7.8 = 306.6 klim;

w3=6,9/(10,7*6,2)= 0,104 m™"; W3 =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,

mapsup 5: M5 =28 * 7,8 =218,4 kHwm, ws = 10/(10.7 * 7,3) = 0,128 m™';

W,s=218,4 * 0,128 = 28 k11, AWs = 229.6 / 28 * 28 = 229,6 «I1:
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BCET0 NO NEPEKPHITHIO
W,=259+212,4+ 30,1 +31,9+53,8+40,3 + 68 +28 +229,6 =720 kH.
CyMmapHas padorta BRyTpenaux cun W =720 + 181 =901 kH.

PaboTa BHENIHUX CHJI HA NNEPEMEICHHAX MEPEKPHITUS
U,=83*(17*0,17+82*043 +275*(,185)+7* 11 * 1,02 =461 xH.

Hapy>xsbie CTEHR U OTpaXAcHue DaNKOHOR

PaGoTa BHYTpEHHHUX CHII Wy, o, = (. PaboTa BHEIIHHX cHN
Upex = 11,1 *¥(7,3%0290+55%¥0,25+65*0,89+45*1)+3,5*74*1,12= 182 kH.
[Ipopepka o01ero ycnoBug HEROIMOXKHOCTH 00pa30BaHUg MeXaHH3IMa BTOPOre THila
U=U, i+ Uy + Uy =170+ 461 + 182 =813 kH <901 xH.

Ycnosre yCTORYNBOCTH KORCTPYKIIANE BRINOIHCHO W > U.

Al.243 Ounenxa BO3IMOXKHOCTH BOIHMKHOBECHHSA MEXAHUIMA
NPOrpeccUpYIoiiero o0y ICHUN TPETHLEIo THNA

Jins tpernero mexanusMa oOpymeHus (pucynox Al.14) paccMmarpusaeTcs OTpbIB
NePCKPHITHA, PAacCIIONIOKEHHOTO HENOCPEACTBEHHO HAJA JIOKAJIBHBEIM paspyuieHHeM, OT
PACTIONIOKEHHEIX Ha HEM MMIOHOB, IUIACTHYECKHM LIAPHHUDP B HJIMTE TOT XKe, YTO U B IL
A1.2.4.2. PaboTa BHYTPEHHHX CHI IIepexpeiTns W, = 720 kH.

Pabota sHemBux cua U = U, + U, = 461 + 182 = 643 xH < 720 xH. VYcnosue
yCTOHYUBOCTH BEIONHEHO. [Iporpeccupyroiuee oOpylueHHe TPETHETO TUIA HEBOZMOKHO.

Al.2.4.4 Ouenka BO3MOKHOCTH BOZHHKHOBEHHA MEXaAHH3IMA
NPOrpeccHpyIONiero o0pymieHus Y¢TBEPTONo THIA

PaccMaTpuBaeTCsi OTPHIB TMEPEKPLITHsI, DACHOAOKEHHOTO HENOCPEACTBECHHO HAJ
NOKAIBHEIM Pa3pylIeHUeM, BMECTE ¢ PACTIONOXKCHHBIMHA HAa HEM NMUJIOHAMHU - OT BCPXHEDO
nepekpuTHs (pUcyHOX Al.15), mnacTHyecKui mapHup B IVIHTE TOT XKe, Yo u B 1. A1.2.4.2.
PafoTa BHYTPEHHUX CHII IEpeKphiTUs W, = 720 k.

Jlna NHIOHOB NpHHUMAaeM apMuposanue no n. Al.2.3.2, Torga npeaenbHOe YCHIHE
PaCTSXKEHUS B CEHYCHHH NUNOHOB S = 243,2 kH, BeprukaibHEIe Nepemeledns w, = 0,620,
wy; = 0,98, w; = 0,85; pabora suyrpennux cun W, ,, = 243,2 * (0,626 + 0,98 + 0,85) =
= 597,3 xH. Cymmapnas paGorta BuyrpeHnux cun W - W, ,, + W, = 5973 + 720 =
= 1317,3 xH Pabora sBuemmmux cun U = 813 xH <1317,3 xH, ycnosue ycTORYHBOCTH

puintoniieHo W > Ul Tlporpeccupyrouiee obpymerue yeTREPTOrO THNA HEBOIMOKHO.

42



4

|

4 '[_"1f - -
—-—'m_ |
l ]
| [_j' J
) 3
i —r
3 Tl _ 7
N i
4
— 1 .-l-‘-_..‘ L 3
3
I.
!
]
am j—— -
r

| |
! t__l —
L L,
7800 * (ﬂ£ﬂ) S225 4550
ORNG

4 — v
a3 Es 0
@
L, ’(1
.rf |
F 4
e £, 2,
P @
{. L
@
g y
. ‘ ' B3 = 27,5 M
/ Ty Fo= 11 M? 0
7 * L

- I T
7800 h | 2806 5000 7800
3

PUCYHOK Al 14 CXEMA 3 MEXAHNW3IM OGPYLLEHNS TPETHEND THUIA.



b

0 5
3580 3320

3520
acl)

] J
{ “> “= 1
1 r l
— I - e ) I
[ ]
T > ot el
-— }
;) | |
| — — - ; e *
;
|
T T R
v - : 4
l 2009 7840 5225 4550
D G s &
f
>4 1 a
AN i
EANIT LT BILN S, FHRTTOLTOL I F IS ST IED,
@ L
@
L, {1
F
-
S el
', ; é.) La Lgf
" f ni
’ I's |
i & _

PUCYHOK AL.15 CXEMA 3.

/7800

I Al -
l 2800 [ 2300 I

MEXAHM3M OBPYWEHWA HETBEFTOIQ TUNA,



Al.3 Pacuer BepTHKAJNBLHLIX 2/IEMEHTOB, PACNIOJOXKEHHLIX PALOM ¢

NOK2JBHLIM PA3pyIHEHHEM

Pacuer BeintonHsAeTcs 110 1. 3.6 macrogmux PekoMeHanui.

PaccMoTpeHn: Hauboaec OnacHBIE CXEMBI, KOIAa yIadfdiOTC OJHOBPEMEHHO 1PH
nIoHa: cXeMel 3, 4 u 5 (pucyHok Al.l). [ns ynoGcTBRa M3noXEeHMS MaTtepuana NUIIOHAM
IIPUCBOECHH HOMEPA, CM. PUCYHOK A 1.

B Tabmuue Al.3.1 onpeaencHrl pacyeTHBIE PRBHOMEPHO PaCTIPEICACHHBIC HArPY3KH
H4 MNEPEKPRITHY JJi OCHOBHOIO COUYETAHHMA Harpy30K Ha CTaIHH JKcanyarauuy (c
xoapdHuucHTaMH HageXHocTH 110 Harpyskam [4]). Ilo 3TuM JaHHBIM € 1IIOMOUIbLIO
NporpaMMHOro Komiinekca "Mouomax 4.0" onpenenicHn! pacyeTHbIe IKCIITYATALHOHHLIC
Harpy3ky, nepeiatoniuecs Ha pacCMaTpUBaeMblie TMHIICHLI C NEPEeKPBITHA BhItENCKALLET v
ITAXKA. BENUUUHE! HAarpy30K NpuUBEeAEHEl B rpade 3 tabnuuwl Al.3.2. 3aTeM ¢ MOMOLILIO
THK "Mounomax 4.0" paccYHTaHB! KOHCTPYKIUH ¢ TOKANBIBIMU PA3PYIICHUAMH IUIA CXEM 3.
4, 5 Ha Harpys3kH OT OAHOIC BHIUEIEXKAHIETO 7TaXa B COOTBETCTBRUM ¢ 1. Al.l.2.
Peaynpratsl npuBeAcHsl B Tabauie Al.3.2 (rpadia 4) ¥ mogcuyHTaHO YBEIUUYEHHE YCHIIKH B
MHJIORAX TIPH PACCMOTPEHHEIX CXEMaxX JIOKAIBBOr0 pa3pyHIEHHS 110 OTHOUICHUK) K
PACHECTHOM IKCHIVATAIMOHHON Harpy3ke. 1IOCKOJBKY YBEIMYCHUE HAIPy3Kd B CTeHe |l
(cxeMa 3) m B mHuoHe 5n (cxema 5) mpespnmaetr 30%, BeimonmHeHsl MKD pacuern
KOHCTPYKLHH 30aHUHA ¢ NTOKAILHEIMM pa3pymieHUaMY 3, 4, 5 (OTHAENBHO A9 KOKACH CXEMbI)
HAa HOPMATHUBHBIC HACPY3KH M ONPCACICHEI YCUSUS B [IEPErPYXEHHBIX MTHJIOHAX M CTEHAX.
ApMHpOBaHME NWJIOHOB M CTeH nojayudcHo ¢ nomonibio OM «Cuull Kenezoberon» ui

YCHOBHSA NMPOYHOCTH MO BHEHEHTPEHHOMY CXKaTHIO U IpUBeaeHo B Tabnuie Al.3.3.

45



Tabmuua A1.3.1 Harpyaku Ha nepexphiTiy

PacnpeaeneHHan Harpyixka
Bunx narpysks .
Koydpuunenr | E Hﬂl::::mﬂ Pacueinoe
[ HAXEKHOCTH o THAYECHNE
| o | 3HaveHHe
| Bec mute IR 1 55 | 603
B KBApTHPE 1,3 | 2 2,0
[lon ' 2 "
Ha OalKoHe 1,3 i kH/M 1,2 | 1,56
* [leperoponxun 1,2 | 1 1,32 |
BpeMeHHag Harpyska 1,3 0,3 195
| Hapyxuuie cTeHp! ) 1,1 Hin 11,1 12.2]
Orpaxzenue HarkoHa - L 3.0 1 3,85
B KBAPTHPE | ; 8.9 11,92
~ kKH/
Beero Ha OajiKoHe | R 7 9,56

Tabmuna A1.3.2 PacueTHsle Harpy3Kd, NepealonMecs Ha NWIOHBI (CTEHH ) ¢ OJHOTO

ITAXa

Coveranue Harpy3ok (kH/m)
[Innon (cTena) | Ne cxembi Ocoboe, Ocnosnoe [Teperpys %
[IPH JOKAABHOM | (3KCILUIyaTAallHOHHOE),
l paipymenum 0€3 JIOKANBHOrO
o | ] * | paspyueHus
] 2 ! 3 4 5
T . | 220 158 392 |
2 - 296 238 244
3 4 248 240 - 3.3
4nr 1 200 170 17.6
St s | 410 307 53
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Tabauua Al.3.3 Heobxonumoe apMupoBaHUE NMHIOHOB MEPBOrO 3Ta)xa W3 pacHeTa
303HUA © JIOKAJILHBIM Pa3pyIIeHHEM

' ' !
H3rnOarommii ApMHUDOBRAHHE
Ceuenue | Beprukannuoe n pMHp o

MOMEHT
(MMm) yeuaue (kH) (cHm) AHaMeTp miar

(m) | (wm)

 Im 4500*350 38200 [ 2150 | 16 | 100 |
! Sn 900*50 | 10100 650 | 10 100

l ITunou (cTena)

Al.4 Pacyer nmepekpnIiTHR HA 00pPYLICHHE YHACTKA HePEeKPHITHHA
BhIlleaeKalero 3Taka

B coorBercTBHMM ¢ HactosimuMmu PexoMenpauusmu n. 3.7 NepexkpuiTHE 30aHUSA
PaCcCYHTaHO HA BOCHPHUATHE BECA YUACTKA IIEPEKPHITHA BBILIEIEHKANIETO yraka (MOCTOAHHA
. 2

H ANHTENRHAsd Harpy3kH ¢ KoxhouilmeHTOM AuHaMHYHOCTH Ky = 1,5) Ha naouasu 80 M

2
(3nanue BBICOTOM f0 200 M). Y4acTOK NpHIOXKEeHUd HAMPY30K IIomanbLio 80 M~ npuseden
Ha pucydke Al.16. Harpysku Ha nepexkpbiTHe pacCUHTBIBACMOrO HTaxa: FHOJHAA
¥
pacnpeneneHsas Harpyska 8,9 xH/M® |, Bec Hapyxubx cred 11,1 xH/M; or nmanarox
KOHCTPYKIHH BHIIIENEKAETO 3TAXKA NOJHas pacnpesencHias Harpyska ¢ xoxpduimesTom
2

puHaMuuHocTH 1,5 - 13,35 kH/M® . Pacuer semnonned ¢ nomombio TIK Jlupa 9.2, Tlo
nonyyeHHbIM yeuwnusasM ¢ nomousio [IK  JIMP-APM  onpeneneno  neobxonumoe
apMHpPOBaHHE NMEPEKPHITUS. PacyeT apMaTyphl 1IoKa3all, YTO MPUHATOE paHee apMUPOBaHMe

(. A1) ynoBneTBOPALET YCAOBUSIM NIPOYHOCTH NEPEKPHTHS.
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PUCYHOK AL.16. YUACTOK NPUNONERNUA HAIPY3KH HA NEPEXPHYTAE TUNOBOID 3TAXA



A2 MPUMEP PACYETA MHOTO®YHKIUMOHAJNLHOTO
CEMUAECATAYETBHIPEX 3TAXKHOTO TOMA HA
YCTONUYUBOCTHE INPOTHUB INMPOrPECCUPYIOUWETO
OBPYUIEHNS

A2.1 Hexoannie JaHBLIE

A2.1.1 Onnacanne KOHCTPYKTHBHOMN CHCTEMDI

MuorodhyHKIHOHAILHOE 74-3Ta)KHOE 34aHME BHICOTOM 266,4 M BLIIIOAHSETCH M3
MOHOJMTHOI0 Xeie3obeToHa. Bricota »Ttaxka 3,6 M. 3HaHHEe KBafpaTHOE B I1JIGHE,
CHMMETPUYHOE OTHOCMTENLHO HEHTPaJIbHON OoCu X, Ha pucynke A2.]1 npejpciasien naan 2
3TAXa 3aHHA. B 3JaHUH HMEETCH YyeThIpe TeXHUUecKHX aTaxa (19, 33, 48 u 63 sraxu). 13¢ce
STAKY 3JAHMA, 33 MUCKMOYEHHEM TEXHUYECKMX M PACOOKEHHBLIX II0JI HUMU DTaxked,
UMEIOT OAHWHAKOBOC APXUTEKTYPHOMJMAHMPOBOMHOE W KOHCTpyKTUBHOE peuieHue. [lo
KOHTYpY 34auus ¢ arom 9 M ycrasopiaeHo 14 npaMOyrodbHBIX KOMOHH, M3 KOTOpLIX 8
OCHOBHHIX KONOHH (Ha ocsX 2, 4, b u I' Ha pucyuke A2.1) HenpepriBHbI MO BCEH BLICOTE
I0M2, a2 3 JCMONHUTENBHBIX MUMEKOT Pa3phIB IO KAKALIM 1E€XHUYECKHM 3TAKOM, T.e. B
ypoBHEAX 18, 32, 47 u 62 sraxei. Konoudbl cBA3aHEl Mexay cobod xkenc300eTOHHBIMA
Gankami ceuermeM 35 x 120 cm”®. CeyeHue OCHOBHBIX KOJIOHR MEHAETCA NO BHICO1E 3AaHKH
oT 210 x 210 cm® Ha nepBoM ataxe A0 40 x 40 cM’ Ha BEPXHMX JTAXAX. 4 CEUCHUE
NOMONHATEBHEIX KOJIOHE MenseTes oT 80 x 80 cm” na nepsoM (a Taxxce 33, 48 n 63) staxe
1o 40 x 40 cm® na 17 (31, 46 u 74) sraxe. Hax OTCYTCTBYIOLIMMH KOJIOHHAMH Ha BCEX
TEXHHYECKMX ITAKAX YCTPOCHB Kene3oDeToHHbIC AnadparMbl, COSAMHAIOIIME COCENHME
KONMOHHK. JlectEMuHO-mudTOBON y3en ofpasyer SApO KECTKOCTH. TojmuHa CcTed
TECTHHYHO-NUPTOBOTO y37Ia MEHIETCA NO BHICOTE OT 75 ¢M 110 25 oM.

[epexpuTia NNOCKME TOMMMHOM 25 cM, samiuTHBIA cioi Getona 5 cMm. llo Bced
NIOWAnd TEpeKpriTuii uMeerTcy HenpepelBHOe «HOHOBOE» apMHPOBANINE BEPXHEH U
HIDKHEH apMarypoii xiaacca A400. Bece HecymiMe KOHCTPYKUWMH BBHIONHCHBI W3 THXKEITOTO

oerona xnacca B3S.

Orpaxaiomme KOHCTPYKHUN OPeyCMOTPEHB! HABECHBIMU U3 JIeTKUX HEOEeTOHHBIX
MaTepPHaNOB.

Ha kaxaom 3Taxe BJIONL ABYX OOKOBBIX CTOPOH 3LAHHA YCTPOEHB! OalNKOHBE B BAAC
KOHCOJIBROIC CBeca IUIMTHI NEpeKpbiTug. PactiooxeHne 6anKOHOB B NJIAaHE MEHAETCH OF

3TAXA K ITAKY «BHHTOOOPA3HOY.
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A2.1.2 Harpy3kn

HopMaTHBHEIC pABHOMEPIIO paCOpPeACICHHBIE HAIPY3KH Hd NEPEeKPLITHH!
- [OCTOSHHASA: COOBCTREHHLI Bee 6,25 xH / M%: Bec nona B kBaptupax 2,5 xH / M)
BEC NMEPEropoAoK BHYTPH itoMenteHni 2 xH / M*;
- JUINTENbHad BpeMEHHAs HArpy3Ka B 3a1aX, CIYXEOHBIX NMOMEIEHHAX W Ha
Gaykonax 1,4 kH / M* [5].
- TakuM oOpa3oM, cyMMmapHas PpaBHOMEPHO paclpefenedHas Harpyska Ha
nepexpeitiy 12,15 xH / Me
Bec orpaxaaromux koHCTpYKUMA 5 kH / nor. M.
A2.1.3 Pacqernsie COUPOTHRICHHS MATEPHANIOB
beTon xiacca 110 npousocty na cxkate B35 [71: Ry = Ry, = 29 Ml la;
RM = Rbr,n = 2,05 MIlia.
Apmarypa knacca A400 |7]: conpotusienue pacrspkeHuio R = Ry, = 400 Mlla;
cpe3y R, = 400 * 0,8 == 320 Ml1a,

PacueT ceyeHUH HECYIIHUX DJIEMEHTOB MO HPOYHOCTH BLIMICIHACTCH B COOIBETCTBUH C
tpebosanuamu CIT 52--101-03 ¢ ucnoneszoanuem nporpammel OM "CHull xenezoberon”
[9].

A2.1.4 Pacaernbie CXeMbI FHIIOTECTAYECKHX JTOKATLHBIX pa3pynieHuif

Haubonee onacHRIMM CXeMaMH JIOKAJABLHEIX pa3spyHIeHUN sBJIsSIOTCA:

1. paspyuieHue yrinoBOH KONMOHHB! Ha [ICPROM DTAXKE 3MaHUs HA NEpeceuecHUn oceid A 1 5.

2. paspylIeHHe OCHOBHOM KOJOHHB! Ha TIEPBOM 3TaXKe 3[JaHMs Ha [lepeceyeHun oceit A u 4,

tad

. pa3pylicHHE OJHON U3 OCHOBHBIX KOJIOHH Ha 18 oTaxe 3aaHus, 1.¢. TaMm, Tae
OTCYTCTBYIOT COCEAHHE OOIOIHUTENBHBIC KOJOHHEL;

. pa3pymeHHe OJHON U3 OCHOBHLIX KOJIOHH HA 32 ITaXe;

. paspylileHHe OJHOH U3 OCHOBHEIX KOJIOHH Ha 47 ataxe;

. Pa3pynecHUe OJHOU U3 OCHOBHBIX KOJIOHH Ha 64 staxe;

~] & L =

. paspyiieHUe YITOBOK KOJIOHHBI, BOCIIPHHUMAICLIER HArpy3ky ¢ DankoHa, Ha 73 sraxe

3AaHHA.

A2.2 Ilpomepka YCTORMMBROCTH 33aHHS PR JOKAJLHOM DAIPYHICHHH €10

HECYIHHX KOHCTPYKIHH

[TopsAztOK BBINIOHEHUS PACHETOB IIPHHAT CASAYIOLMM:
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1. Cozmana Mozens 37aBus V19 pacyera ¢  HCIOJb30BAHMEM NPOTrPAMMHOTO
komMmiiekca Jlupa 9.2 6e3 ydyera noxansHbIX paspyuicHui. KonOHHB MOACIMPOBANUCEH
CTEPKHCBBIMH KOHEYHBIMM 2IEMEHTAMH (Ha KAXOM 3TaXe - OIUH KOHEHHBIH HJIEMEHT).
NCPSKPHITHA H  CTEHH JIECTHHYHO-NMHPTOBOIO y3na - obonoueyHsiMu. Pabora
OFpaKAaiOMKX KOHCTPYKIHE HE yuHTBIBaNach. PacyerHas cXema 3jauusd NPUBCASHA HA
pucynke A2.2a. IIppanun pa3sOMBKH KOHCTPYKLHMA HA KOHEUHEBIC JJIEMEHTHI NOKA3aH HA
pucyHke A2.3.

2. lg xaxaod H3 BRIOPAHHBIX CXeM JIOKAJIBHOI'O Pa3pyLICHUS KOPPEKTHPOBAIACh
pacyeTHad CXeMa 3JIaHHA. MOJAYINIL YAPYrOCTH KOHEYHBIX MEMEHTOB, MOAECAUPYIOLUMX
YAANCHHBIR KOHCTPYKTHBHBIM 3AEMEHT HpHHUMAICH OIH3KUM K HYMO (N0 CPABHEHHUIO €
peansHEM, YMeHseH B 10000 pa3) rak, YTOOBl yCHIIMSL B OTHX KOHEYHBIX 3JIEMEHIAX
Oy Manel (mpakTHYECKH paBHM HY/MO). B JaHHOM  npuMepe HIPUHUMAIOChH
E =345 Mlla.

3. JIng BCeX BRIOpaHHEBIX CXEM JIOKAMBHOTO pa3pyliedHs ¢ YYeTOM reOMETPUYECKON
B GREINICCKON HEMTHHEHHOCTH BLINCIHEH pPACYET 3MAHUS, T.€. ONPEASNICHH YCHIUA R
KOHEYHBIX 3jeMenTax. JledopMupoBagHOe COCTOSHHUE KOHCTPYKIMA 34aHusi npH
pa3pyLICHUHA KOJOHHBI Ha nepecedyeHHy OCceH A M 5 Ha | »sraxe (cxema No 1)
NPEACTABICHO Ha pHCYHKe A2.26, a Ha pucyHke A2.4 - NeOpMUPOBAHHOE COCTOSHME
KOHCTPYKHUHM HENOCPENCTREHHO HaJl JIOKAABHEIM Pa3pyILeHHEM.

4. AcxonHKe JaHHBIE M Pe3ylbTarnl pacuera 1o Jlupe 9.2 (ans Becex BHIOPAHHBIX
CXEM JIOKAJIBHOIC pa3pylnicHus) B BHAE TEKCTOBOro Qaiia CUUTHLIBAIMCH B (IPOTpaMMy
«OM  CHull  Xeneszoberow»  ¢o  crnelyaJbHO  pa3zpaboOTaHHBIM  OJIOKOM
«lIporpeccupyromee obpymesne».

5.B nporpamMe «OM CHull Xenezoberon» Ha3ZHAYATUCH TPYINIBI JJEMEHTOR C
OAMHAKOBBIMH TFE€OMETPUYECKHMH XapaKTEPUCTHKaMH, B KOTOpPLIX [IpeAnOIaraeTcs
OAWMHAKOBOE apMHpOBanye. B rpynnst 00seIMHAHCE.

a) 3MEeMEeHTH OCHOBHBIX KOJIOHH OJHHAKOBOIC JIOREPEYHOI0 CcedeHus (0JMHaKoBOH
KECTKOCTH),

0) 53MeMEHTH JOMONAHUTENBHEIX KOMOHH OJMHAKOBOIO NONEPEYHOr0 CeHeHUd
(OIMHAKOBOH KECTKOCTH);

B) y4acTku §anok B nponere (0QHA FPYNNa Mo BCeM ITAXaM);

I') ydacTky OanoK y KOJIOHH (OJHA rpymiia 10 BCCM 3TaXaM);
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) YYacTKH INEpeKphITHH, rH€ Dpeanonaraerci OAWHAKOBOE  apMHPOBaHME.
Ha pucynke A2.5 nokasaHb Ipymisl NIEMEHTOB nepekpblTuit (A 1, 2 1 3 sTaxeit).

6. C HCNIONB3OBAHHEM FCOMETPHUYECKUX XapAKTEPHCTHK CEYEHUH, COMCPKAIIUXCH B
HCXONHBIX HaHHBIX, Ha YCHIHs, nody4eHHBIC W3 pacuera 1o Jlupe 92, niag xaxiaoi
[pyIinsl CeYeHHH nepebOpoM Ho BCEM 3aJaHHLIM CXEMaM JIOK&JBHOIO pa3pylieHus
BRIOKpAIOCh HEOOXONMMOE apMUPOBAHKE, YAOBIETBOPAIOUIEE YCAOBHAM NPOYHOCTH APY
T000H cxeme. B cnydae, ecny B KaKUX-TO KOHCTPYKTHBHBIX 3IfIeMEHTax Ttpebyemoe
APMHPOBAHME  MPEBBIIACT MAPEAYCMOTPEHHOE B MPOEKTe W3 pacyeTra  Ha
KCIUTYATAIIMOHHBIC {(MJIM  MOHTAMXHBIC) HAIrpy3kH, HEODXOIMMO OTKOPPEKTHpPOBATH
NPOCKTHOE PENICHUE.

Pesynerater nopabopa apmaryps! aias ! g 3 rpylHiIbl 3JIEMEHTOB [IE€PEKPLITUA
(pucyHok AZ2.5) 1, 2 w 3 osrakedl u3 pacyera YCTOHUMBOCTUH 73OAHHA I[IPOTUB
nporpeccupyomero obpyuwrenusa mias cxeM Ne 1w Ne 2 JI0KansHOro paspyuleHus Ha
NEPBOM dTaxe npusejcHs! B Tabnnie A2. Ipurenennoe B Tabiutie apMupoBanne NPUHSTO
N0 MakCHMalibsHOMY 3HAYEHHIO B JIAHHOH IpPYyNINe 3IJIEMEHTOB M3 nepefopa ABYX CXeEM
JOKANMBHEIX paspymenuii. Kpome toro B tabndne A2 npHBeAcHB! pe3yabTaTthl nogdopa
APMATYPH KOHCTPYKTHBHBIX 3JIEMEHTOB 1PV JCHCTBHY IKCITTyaTalMOHHBIX Harpys3ok
(C Y4ETOM BETPOBOI'O BO3ACHCTBuA). B Tadimile B yycIuTeNne yKazaHa BEPXHSA apMatypa.
B 3HAMEHATE/IE — HHYDKHAS,

TaOnuua A2

iy bl -

- Nl — -y '-'—11‘

I'pymnita 3/1eMeHTOB
XApaKTEPUCTHKH apMUPOBAHHUS -

ApMaTypa BIOJb OCH X Y X Y

Hlar apma&*yprimx E:'féﬁ}i{ﬁéﬁ, CM 14 14 14 i 14

-I-

—
i it bt vh -y e —

Ha ycToHyYnBOCTH NPOTHR

DDV | &8 1210 | @22 /28 | B8 /L8
NPOrpecCHPYOINETO 00pYyILIeHUA |

_qr.- - o’ —— - P

Ha sxkcnnyaTauuoo

I8 /D14 | D8 /(D12 | D16 /D8 1 (D8 /IR
O MPOYHOCTH

Ha skcnnyarauuio

1o TpempHOCTORKOCTH @8 /D16 | D8ID14 | D18 /D8 | @8 /28

Huamerp (MM) apMaTypH
H3 pacdera

i

' TIpumsTh B UPOEKTe 28 /316 | @8 (D14 | @22 18

L8 D8

j— . m
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W3 Ttabnanel BuaHO, 4T0 B nepCKPHITHH JIOCUOIHATENBHOE (IO CPABHEHHIO ¢
pacueTOM Ha OJKCIUIYaTauWio) apMmpoBalME Ui 3alMTBL  OT TNPOrpecCHpYIOINero
o6pymenns Tpebyercs TONBKO B TpeTh¢H IPYIINE 3IEMEHTOB, T.€. HA MONOCE MEXAY
OCHOBHBIMU KONOHHAMH W JeCTHU4Ho-jHOTOBHIM y310M, rae HeoOXOQuMO YBCIMHMTH
mIomab BepxHeHdl apMarypst Baosnb ocd X. JUU YyYACTKOB NEPEKPHITHA, BXOAMILUX B
rpynny 1, TMMHTHPYIOIIBM sBisercs pacy€T Ha IKCIUTyaTaUMOHHbBIE Harpy3KH.

AHUTOIMIHO BRITIOIHIETCS ananns PE3YIbTAaTOB pacdyeTa BEPTHKANbHbBIX 3ICMCHTOR.
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