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HALUWOHANbHBLIN CTAHOAPT POCCUNCKON GPEAEPALMUMN

KABUHbI XXENIE3OBETOHHbIE 3ALLUUTHBIE
AnA B3PbIBOOMACHbIX NPOU3BOACTB
TexHunyeckue Tpe6G0OBaHUA U OLIEHKA NPOYHOCTU

Reinforced concrete blast containment chambers for explosives facility sites.
Technical requirements and strength assessment

Dara BBeaeHna — 2015—07—01
1 O6bnactb NpUMeHeHus1

CraHaapt ycTaHaBnuBaeT MeToj pacyeTa kabuH Ha UMNYNbCHOE AencTBue yaapHou BonHbl (YB) B
32aBUCUMOCTM OT BENUYMHBLI, XUMUYECKOW NPUPOAbLI 3apsaa B3pbiBYATOrO0 BELLECTBA, HaAXOASALWErocsi B
kabuHe, n ero pacnonoXXeHus.

Hacrosilmin ctaHgapt pacnpoCTpaHAeTCA Ha MOHOMNUTHbIE Xene306eTOHHbIe KabuHbI, UMEtoLMe OHY
unu aBe BbIlUMOHbIE MNOBEPXHOCTM U NpejHasHaA4YeHHble ANA nokanu3auuu B3pbiBa NpU  AEeTOHAUuM
KOHAEHCUPOBaHHbLIX B3pblBYaTLIX BewecTtB (BB) u o6ecnedyeHna 6e3onacHOCTU 06CNYyXMBAIOLLETO
nepcoHana.

2 HopmaruBHble CCbUIKN

B HacTosLLEM cTaHaapTe UCNONb30BaHa HOPMATUBHASA CCbISIKA Ha CreayloLwmii CBoA NpaBu:
CIM 63.13330.2012 BeTOHHbIE U Xene300ETOHHbIE KOHCTPYKLUUW. OCHOBHbLIE NONMOXKEHUS

MpummedYyaHMUe — lNpU NONb3OBAHUM HACTOSALNUM CTaHAAPTOM LenecoobpasHo MPOBEpUTL AeiCTBUE
CCBINTOYHBIX CTaHAAPTOB B MH(OPMALIMOHHOW cUCTeMe 06LLEro NONb30BaHWS — Ha opUyMansHoM caiite GefiepanbHoro
areHTCTBa Mo TEXHUMECKOMY PerynupoBaHuio U METPONOMN B CeTU MIHTEPHET UMK MO eXerogHoMy MHEOPMaLMOHHOMY
yKasaTeno «HauvoHambHble CTaH4apThl», KOTOpLIA onyBnukoBaH MO COCTOSIHUIO Ha 1 SHBaps TeKywero roga, W no
BLINYCKaM eXeMeCsYHOro WHOPMaLMOHHOrO ykasaTensi «HaumoHanbHble CTaHAapTb» 3a Tekywuii rog Ecnu 3ameHeH
CCHINIOYHBIA CTaHAApT, Ha KOTOPLIA AaHa HeAaTupoBaHHasi CChiIKa, TO PEKOMEHAYETCS UCMONb30oBaTh AEHCTBYHOLLYIO
BEPCUIO 3TOrO CTaHZapTa C YY4eTOM BCEX BHECEHHLIX B JaHHYI0 BEpCUIO U3MeHeHWA. Ecnu 3aMeHeH CCbINOUHbIiA
cTaHAapT, Ha KOTOpbIi JaHa JaTMpoBaHHas ccbifika, TO PEKOMEHAYETCA WCMONb30BaTb BEPCUIO 3TOTO CTaHfapTa ¢
yKkasaHHbIM Bbllle rofoM YTBEPKAEHWA (MPpUHATUS). Ecnu nocne yTBEpXAEHUA HACTOAWEro CTaHAapTa B CCbINOYHbINA
CTaHZapT, Ha KOTOopbll AaHa AaTWpoBaHHasi CCbifika, BHECEHO W3MEeHEHWe, 3aTparuBaioliee MNOSIOKEHWe, Ha KOTopoe
AaHa ccbifika, TO 3TO MONTIOKEHUE PEKOMEHAYeTCs MPUMeHsTb Ge3 yyeTa AaHHOrO W3MeHeHUs. ECnn CCbiNouHbIN
cTaHgapT oTMeHeH Ge3 3aMeHbl, TO MOMOXeHNe, B KOTOPOM AaHa CChifika Ha Hero, peKOMEHAYETCS NPUMEHSTL B YacTy,
He 3aTpar1BatoLei 3Ty CChIIKY.

3 TepMuHbI 1 onpeaeneHus

B HacTosiliem cTaHaapTe NPUMEHEeHbl cneayioLe TEPMUHBI C COOTBETCTBYIOLLMMU ONpPeaeneHnAMK:

3.1 kabuHa xene3o0eTOHHass MOHONUTHaA (ganee nNO TEKCTy kabuHa): MoHomnuTHOe
»Kene3obeTOHHOe COOPYXXEHWUE, NpeaHa3HaYeHHoe Ans nokanusauum B3pbisa U obecneyeHus 6esonacHocTu
obcnyxuBaloLlero nepcoHana.

3.2 BbILIMOHAA NOBEePXHOCTL: JlerkocOpacbiBaemasi KOHCTPYKLUMA, 3aMeHALWan 0AHY U3 CTEH u/unu
NOKPbITUE KaOWHbI, U NpeaHasHa4YeHHas ans copoca U30bITOMHOrO AaBNEHUS NPU aBapUtHOM B3pPbIBE.

3.3 BbIlWIUOHOE OKHO: BbiluMGHAas NOBEPXHOCTb, 3aMEHSAOLLAA OAHY M3 CTEH KabWHbI.

3.4 BbIlLMOHOE NOKPbITUE: BbILUMOHAA NOBEPXHOCTh, 3aMEHSIOLLAs NOKPLITUE KAOWHBbI

4 TexHnuyeckune TpedboBaHus

4.1 Tpe6oBaHuA, NpeabABNAeMble K KOHCTPYKLUMAM MOHOJSUTHbIX XKene3006e TOHHbIX KabuH

4.1.1 KabuHbl JOMKHbI U3rOTOBNSITLCA B COOTBETCTBUM C TpeBOBaHMAMM HACTOSILLEro craHaapTa no
NPOEKTHOW AOKYMEHTAaLMMW, YTBEPXKAEHHOW B YCTAHOBNEHHOM NOPSAAKE.

4.1.2 KabuHa ¢ ABYMS BbILUMOHLIMU MOBEPXHOCTAMU AOMKHA ObITb NPSIMOYTONbHON, WMETb TpuU
MOHONUTHbIE eNe300eTOHHbIE CTeHbl W BO3BOAWTLCA HA MOHOJIUTHOM XEee3006eTOHHOM JIEHTOYHOM

M3paHue ochmumanbHoe
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yHaameHTe. CTeHbl N0 CBOBOAHOMY KOHTYPY AOIMKHbI UMETb OOBA3KY, 8 BOKOBbIE CTEHbl AOMKHbI BbITb
coeiMHeHbl Mexay co6oii xxene306eTOHHbLIM pUresnem.

BbilwmbHas NOBEPXHOCTb B CTEHE AOIHKHA UMETb Maccy eauHuubl nnowaau ao 10 KF/MZ, a BbllMBHan
NOBEPXHOCTb B MOKPbITUM — A0 150 Kr/m2,

4.1.3 KabuHa c OaHOW BbILLUMOHON MNOBEPXHOCTLIO AOMKHA ObiTb NPSIMOYIONbLHOW, COCTOSITb U3
byHAAMEHTHOM NNUTbI, CTEH U MNOKPbITUS W WMETb OAHY BbILMGHYIO MOBEPXHOCTb MAacCoi eAWHULbI
nnowaau o 10 Kr/Mm>. KOHCTPYKTMBHbIE 3neMeHTbl KabWHbI AOMKHbI BbITh BLIMONHEHbLI B BUE MOHOMMUTHBIX
XKene300eTOHHbIX NIIUT, B MECTE BbILLUMOHOM NOBEPXHOCTU YCUMEHHBIX 0OBSA30YHbLIMU Dankamu.

dyHaamMeHTHas nnuTa A0MKHA OblTb KOHCTPYKTUBHO aHanorMyHa noKpbITUIO.

KabuHy, umelowylo BbILLMOHYIO MOBEPXHOCTE B MOKPbLITUM, AOMYCKAeTCsl BbIMOMHATL 6e3
dyHAAMEHTHOW NAUTbI.

4.1.4 MOHONUTHbIE Xene300eTOHHbIE KabuHbI AOMKHbI YAOBNETBOPATL TPEGOBAHUAM, U3NOXEHHLIM B
Tabnuue 1. SnemeHTbl KabWH NpUBEAEHbI HA PUCYHKaxX 1 1 2.

4.1.5 Pasvepbl KkabOuHbl YCTaHaBNUBAIOTCS B 3aBUCMMOCTM OT PAaCMOfOXEHUA 3apsga W
TEXHONOrM4eckux TpeboBaHui.

4.1.6 MNepega BbILLMOHOW NOBEPXHOCTBLIO B CTEHE KaOUH ANns ynaenuBaHua 06noMKoB OT 0bopyaoBaHus
U OCKOMKOB CaMOM BbILUMOHOW MOBEPXHOCTU AOIMKHbI ObiTb YCTAHOBMEHbI COOPHLIE WM MOHOMUTHLIE
3aLUUTHbIE JBOPUKM.

4.1.7 PacnonoxeHue ABepeit U TEXHONOTMYECKUX NPOEMOB B kabuHe onpeaensieTcst TEXHONOrMYECKUM
npoLeccoMm.

4.1.8 TokpbITUA KaOUH ¢ 3arpy3kamm 6onee 3 Kr no TPOTUNY HE AOIDKHbI ObITh KOHCTPYKTUBHO CBA3AaHbI
C MOKPbLITUSAMW OCTanbLHON YacTu 3aaHus. JlonyckaeTca onMpaHne KOHCTPYKLMIA NOKPLITUS 3AaHUA HA CTEHbI
BCTPOEHHbIX KabuH. KpenneHne KOHCTPYKLMI NOKPLITUS U CTEH kabuH OCyLLEeCTBNSETCA C NOMOLLbLIO TrMBKux
cBA3eN.

4.1.9 Mnowagb ceveHus paboyeirt NPOAONLHON apMaTypbl B >kKene300EeTOHHbIX 3neMeHTax (CTeHbl,
NOKPbITUSA, 0OBA3KM) HE AOKHA NpeBbiaTh 2% OT NNOLWAAU PacYeTHOro cevyeHust 6eToHa.

4110 ApmMmupoBaHue CKOCOB (BYTOB) ANA XXECTKOrO COEAMHEHUS! CTeH, NOKPbITUS U [HULLA
NMPUHUMAETCH KOHCTPYKTUBHO.

4.1.11 JonyckaeTcss 06nMLO0BbLIBATE 3NEMEHTbI kaOUHbI NMMCTOBOM CTanblo ¢ MUHUMANbHOW TONLUMHON
nucta 3 MM B LIENAX UCKIMIOYEHUs NPopbiBa NPOAYKTOB B3PbIBA B COCEAHEE NOMELLEHUE.

Tabnunuya 1—TpeboBaHUA K MOHONUTHBIM XeNe306€TOHHbLIM KabuHam

HaumeHoBaHWe OCHOBHLIX MoKasaTenen ByksenHoo 3HauyeHue
0603HaYeHne

Pasmepbl CTeH KabuHbl (B 0CHX), M; B, L
BbicoTa kabWHbl OT HYNEBO# OTMETKM 1O BEPXHEN KPOMKM CTEHbI, M; H
TONWMHA CTEHbI, M; h
rnybuHa doyHaamMeHTa, M; H,
PaccTosiHua OT BHYTPEHHeM NOBEPXHOCTM NMPUMbIKaOLWEN CTEHbl A0 b 0.5h
TEXHONOrMYECKMX NPOEMOB M IBEPEN, M, HE MEHEE ’
BbicoTa 06B53KM, M, He Gonee h® 2h
BeicoTa purensi, M, He Gonee hp 2h
LLnpuHa 06B5A3KkKN, M, HE Bonee b 2h
LLnpuna purens, M, He Bonee by 2h
OTHoweHne Haubonbwero rabaputHoro pasmepa KabuHbl K 5
HauMeHbLUeMy rabaputHomMy pasmepy, He Bonee
OTHOLWEeHNe TOMNWMHbI CTeHbl KabWHbl K HaWMEHbLUEMY pasMepy 02
CTeHbI, He Bonee '
Macca BbILUMBHOrO NOKPLITUS, KI/M”, He Bonee Gy 150
Macca BbILLMBHOrO OKHa, Kr/M°, He Bonee G, 10
CoOOTHOLWIEHNEe  Mnowaan  BbILWUOHLIX MOBEPXHOCTEM KO  BCEW
NOBEPXHOCTUN KabuHbI:
C ABYMS BbILUMOHBIMU NOBEPXHOCTSIMU, %, HE MeHee 30
C 0HOV BbILULUBHON NOBEPXHOCTbLIO, %, HE MEHEEe 15
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1- 6okoBas CTeHa; 2 - 3afHAA CTeHa; 3 - nauTa NoKpbITUA; 4 - ddyHAAMEHTHAA NAnNTa,;
5- 06Ba3Ka; 6 - BYT; 7 - TEXHONIOTUYECKNI MPOEM

PucyHok 1- KabuHa c 04HOV BbILUIMOGHON NOBEPXHOCTbIO
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0TO
TWU

1- 6G0OKOBas cTeHa; 2 - 3a4HsA cTeHa; 3 - 06BA3Ka;
4 - ByT, 5- purenb; 6 - TEXHONOTMYECKNIT NPOEM

PucyHOK 2 - Ka6uHa ¢ ABYMA BbIWWGHBIMU NOBEPXHOCTSAMU
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4.2 Tpe6oBanua, npeabABnsieMble K MaTepuarnam, MUCNONbL3yeMbIM NpPU CTPOUTENbLCTBE
MOHOJTUTHBIX Xese300eTOHHbIX KabuH

4.2.1 XKene3o06eTOHHbIE 3NEMEHTbI 3aLUTHLIX kKabuH HeobX0AUMO NPOEKTUPOBaTL B COOTBETCTBUU C
TpeboBaHmsamu CM 63.13330 U NpUNOXKEHUAMU K HEMY.

4.2.2 Heo6x0AUMO NPUMEHSITb TSDKENbIi GETOH NNOTHOCTBIO p=2200...2500 Kr/m°.

Heobxoanmo ucnonb3oBatb 6ETOH:

— KIacca NPOYHOCTU HA CxaTue He Hmke B15;

— KIlacca NPOYHOCTU HA OCEBOE pacTshkeHne He Huke Bi0,8;

— MapKu MOPO30CTOMKOCTU He Hwxke F100.

— M0 BOAOHENPOHULIAEMOCTM NOA3EMHON YacTn kabuHbl Knacc 6eToHa Ha3Ha4yaeTcsA B 3aBUCUMOCTH OT
rMAPONOrMYecknX yCrioBMii NNoLaAK1M CTPOUTENLCTBA.

4.2.3 lonyckaeTcs AnA YMEHbLUEHUS KONUYECTBA BTOPUYHLIX OCKONKOB 106aBnsATL B 6ETOHHYIO CMECh
OTPE3KU CUHTETUYECKUX BOJIOKOH (HEWNOH, KanpoH M T.M.) B Komu4yectse A0 5% oT obler Maccbl unu
06pe3kn TOHKOI CTarnbHOM NPOBONOKW AnuHOW 0,1 M ¢ AuameTpomM He Bonee 1 MM M B KONMYECTBE OT 1 A0
5% ot 06Lel macchbl.

4.2.4 MNpu3meHHasa NpoYHOCTL 6eToHa NnpuHumaeTcs cornacHo CM 63.13330.

SHa4YeHnss NPU3MEHHON NPOYHOCTM GeToHa Anst Hauboriee 4acTo MCNONb3yeMbiX KNaccoB 6eToHa
npeacrasneHsl B Tabnuue 2.

Ta6nwuua 2-TlpuameHHas NPoYHOCTL GeToHa Ry
Knacc 6eToHa No NPOYHOCTU Ha cxaTue

B15 B20 B25

Bug conpotusnexuns

CxaTtue oceBoe (Npu3mMeHHas

MPOYHOCTL) Ry, MMa 8,5 11,5 14,5

’

425 PacyeTHaa AuHaMuyeckass MNPU3MEHHas NPOYHOCTb 6GeToHa (Npu AEWCTBUM UMNYNbLCHOW
Harpysku) onpegensietcs no coopmyne

R; =12-R,, 1)

roe Ry, — pacuyeTHas NnpuamMeHHas NPOYHOCTb BeToHa, onpeaensieMas B COOTBETCTBUK C 4.2.4.

4.2.6 Mogynb ynpyroctu 6eToHa npuHumaeTcsi cornacHo CM 63.13330.
3HayeHna wmoayns ynpyroctu GeToHa Aans Haubonee 4acTo WCNOMb3yEMbIX KnaccoB 6GeToHa
npeacraeneHbl B Tabnuue 3.

Tabnwuuya 3 - 3Ha4yeHua moayns ynpyroctu 6etoHa E,

Knacc 6eToHa No NPoYHOCTW Ha cxaTue Moaynb ynpyroctu E, - 10, MIMa
B15 24
B20 27,5
B25 30

4.2.7 KabuHa fomxHa apMMpoBaTLCA CTEPXHEBON apmaTypoii knaccos A240, A400 n A500.
4.2.8 ConpoTusneHne apMartypel (Npeaen TEKy4ecTn) onpeaenseTca cornacHo Tabnuue 4.

Tab6nuuya 4- ConpotueneHue apmaTypbl (npeaen Tekydectu) Re

CTepxHeBasi apmaTypa knacca

Pac4eTHOe conpoTMBNEHUE apMaTypbl PacTsXEHUIO

n cxatuo R, MlMa

A240
A400
A500

210
350
435

4.2.9 PacyeTHOE CONPOTMBNEHME apMaTypbl NPU AEiCTBUM UMNYIILCHON Harpy3ku onpeaensieTcst no

dopmyne
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R*=13-R, @)

rae  Rs — conportueneHue apMaTtypbl (Npegen Tekydectu), onpeaenseMoe B COOTBETCTBUM € 4.2.8.

4.2.10 BennuuHa moayns ynpyroctu Eg Ana BCeX Knaccos apMatypbl NPMHUMaEeTcs pasHon 2,0-1 0° MrMa.
4.211 Ona 3aknagHbiX AeTanen U COeAMHMTENbHbLIX HaKNagoK AOMMKHA MPUMEHATLCA MpoKaTHas
yrnepoaucras cranb cornacHo CI163.13330.

5 OnpepeneHue Harpys3ok, AEACTBYIOWMX Ha CTeHbl KabuHbl Npu B3pbiBe
3apsina BB

MeToauka yuuTbiBaeT BO3pacTaHWe WUMNynbca, AENCTBYIOLLETO Ha CTeHbl kabuH B pesynbTaTe
MHOTOKPaTHOro oTpaxkeHusi YB, n He TpebyeT onpeaeneHns SKBUBANEHTHON CTaTUYECKOW Harpy3Kku.

5.1 OnpepeneHne napamMeTpoB 3IKBMBASIEHTHOro cdepuyeckoro 3apsga TpoTuna u
OTHOCUTENBbHOrO PacCToOAHUA

5.1.1 Maccy aKkBMBanNeHTHOro cpepnyeckoro 3apsaaa, Kr, TpotTuna onpeaensaoTt no popmyne

C,,=a-C, )
roe

c - Macca ucnosnb3yemoro 3apsga BB, kr;

a - TPOTUMOBLI  3KBUBAMNEHT, OMNpeaensemMblil N0 AEWCTBYIOLLEH  HOPMaTUBHON

AOKYMeHTaumu ansa nenons3syemoro BB.

5.1.2 Paguyc 3KkBMBamneHTHOro cdpepuyeckoro 3apsga, M, M3 TpOTUNa C HACbIMHOW MSIOTHOCTbIO

onpeaenseTtca no popmyne
L, =0, 062-,3/ C... 4

5.1.3 OrtHocuTEnbHOE paccTosiHMe 1 OT LUeHTpa 3apsga 40 paccMmaTpuBaeMOn TOYKM CTEHbI
BbIYUCNAT NO hopmyne

R
n=—, )
rO
rae R — paccrosiHue OT LieHTpa 3apsiaa 40 paccMaTpuBaeMon TOYKM CTEHbI, M.
Mpwn 3TOM AOMKHO COBNIDAATLCS YCIOBUE
.3
R_.>0,34-3C .. )
rae Rmn — MWHUMAnNbHOE PACCTOSIHWE OT MOBEPXHOCTU 3apsiaa A0 CTEHbI, M.

5.2 OnpegeneHue NOSIHOrO UMNYJbCa YAAPHOW BOJHbI

5.2.1 [Ona onpeaeneHna Harpy3oK, AEWCTBYIOLUMX HA CTEHbl KabWH, pacCUYMTLIBAETCS WUMMYSbC
YAApPHON BOMHbI, KOTOPbIA 3aBUCUT OT MAaceChl 3apsaa, ero XMMUYecKon npupoabl, o6bema KabuHbl K
OTHOCUTENbLHOIO PACCTOSHUS.

5.2.2 CpegHee 3Ha4yeHWe MOSIHOrO uMmnynbca, a-c, BOCNIPUHUMAEMOro CTEHOW, pacCYUMTLIBAETCA C
Yy4eTOM COYAaPEHNUS BOSTH B Yrnax KabuHbl M UMMNYNbCa OT BTOPUYHbIX BOSH
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== +i,, @
rae i1 — MNepBUYHbLIA UMNYNbLC yAAPHON BOMHLI, [Ma-c;
i, — BTOPWYHBIN UMNYNbLC YAAPHON BOMHbI, lMa-c.

5.3 OnpepgeneHne NeEPBUYHOIO UMNYJibCa yAapPHOWU BOJIHbI

5.3.1 [Ons onpeaeneHuss BeNUYMHbI NEPBUYHONO UMMyNbCa iy, AEWCTBYIOLUET0 Ha CTEHy KabuHbl,
NOBEPXHOCTb CTEHbI pazbuBaeTca Ha 9 CEKTOPOB COrMAacHO PUCYHKY 3 M UMMYSMbC pacCYMTbLIBAETCHA Anst
KaXkgoro Cektopa OTAENbHO.

5.3.2 B cektopax, rae HaxO4WUTCHA TPEXTPaHHbIM Yron, UMNynbC, AENCTBYIOLUMIA MNPU OTPaKEHUM
nagatoLlen BOJSHbI, onpeaensaeTca no hopmyne

7<=n<90
_ _3,81-105..3/03]@

= 8)
1 1,71
n
5.3.3 B cektopax, rge HaxoguTCca ABYrpPaHHbIA Yromn, WMMyNbC, AEWCTBYIOWMA NPU OTPaKEHUU
nagatLlen yaapHow BOSHbI, onpegensietca no gopmyne

7<n<90
. 4.41-.10° -:/Cm
T @

5.3.4 B cektopax, rae HeT coyjgapeHusi BONMH (Npu HOpManbHOM OTPaXKEHWW najatrolein BOSIHbI),
UMMYIbC ONpeaensaeTca no cnegywmm dopMmynam

npnueés<ns<17

. 2,06:10°3[C,, 10

11 3,03 2

n
npn 17 <n<90

. 2,25-10%-3C,
L :T. an

5.3.5 [Ina cekTopoB, NPUMbIKAIOLLIMX K BbILLMOHON MOBEPXHOCTU, PACYETHOE 3HAYeHUe i; HeoBXoaMMO

\"
pasgennTtb Ha KOI(DMMULMEHT CHUDKEHUS HArpy3kn K, KOTOPbIA 3aBMCUT OT OTHOLUEHWS —— M MacChl
BKB

BbILLUMOHON NOBEPXHOCTU. KOI(PDUUMNEHT CHMXKEHNS HArpy3kn K npuMeHAETCA Npu BbINONHEHUKN YCNOBUA

Y 3

C

SKB

Ecnu BbilLMOHAS NOBEPXHOCTb UMEET Maccy eauHuubl nnowaaun Ao 10 KI'/M2, TO k onpeaenserca no
dopmyne

3KB

k:2,0740,091-(cl} (12)

e V — 06bem kabuHbl, M.

Ecnn BblluMOHAA NOBEPXHOCTb MMEET Maccy eauHuubl nnowaaum ot 10 go 150 KF/MZ, T0 kK
onpeaensieTcs no hopmMyne
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k=1,862-0,0731- CL . (13)

SKB

Ecnu k cekTopy npuMbIKaloT ABE BbILLMOHbLIE NOBEPXHOCTU Pa3fNIMYHON MacChl, B pacdeTe HeobXxoaAumo
Mcnonb3oBaTh KO3 pmumeHT K, onpeaensembin no opmyne (12).

5.3.6 Npu B3pbIBE B KaOUHE HECKONbKMX 3apsiaoB BB nepBuYHbIA MMNYNLC i1, AEACTBYIOLLUIA HA CTEHKY
KabWHbI, NPUHUMAETCS PaBHLIM CYMME UMMNYIIbCOB, AEHCTBYIOLMX OT K&XKAOro 3apsaa u pacCcyMTbIBAETCH No
¢dopmynam 8-11.

BepoATHOCTb B3pbiBa HECKONBbKUX 3apsAA0B YCTaHABNMBAETCA UCXOAS U3 TEXHOMOMMYeckoro npowecca
1 MPUHMMAETCH MEHbLLE UNU PABHOW eAUHULE.

5.3.7 KoapbmumeHT CHmxkeHua Harpyskum k ana nepBuYHOro Mmnynbca iy BbluucngeTtcs no 5.3.5 ¢
YY4€TOM TOro, Yto Coys PABEH CYMME MacCC B30PBAaBLUMXCA 3apSA0B.

5.4 OnpepgeneHne BTOPUUYHOIO MMMNYJSIbCa YOAPHOW BOJIHbI

MMnynbC, BOCNPUHMMAEMBIA CTEHO KaOKHbI OT BTOPUYHBIX BOSH, ONPEAEnseTca no hopMynam

npu 3 < l <8,3
CBKB
~3,75.10°-C_ "

VO,SI (1 4)

i, ,
npu 8,3 < L <50
CSKB

2,23-10°-C,*°
l,==————

2 VO,57 (1 5)

Mpu B3pbiBE B KabUHE HECKONbKMX 3apsaaoB BB 1 BTOPMYHLIN UMNYILC i; BBIMMCIIAOTCA C Y4€TOM TOrO,
4TO C4s PABEH CYMME MACC B30PBABLUMXCS 3apAAO0B.
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1,3, 7, 9 - ceKkTOpbl C TPEXTPAHHLIM YI/1I0M (TPU MpUMbIKaKLW e NOBEPXHOCTN);
2, 4, 6, 8 - cekTOpbl C ABYrPaHHbIM YI/10M (ABe NpuUMbIKaloL e NOBEPXHOCTK);
5 - ceKTop C HOpMasibHbIM OTpaxeHnem YB

PrcyHok 3 - Cxema [n1s onpefeneHns nmnysnbca
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6 OnpeaeneHve OONyCTUMbIX UMMNYNbLCOB ANl MOHOJIMTHOMN Xene306eToOHHOM
KabuHbI NO NpeaenbHbIM CTaauaM

6.1 TIPOYHOCTbL MOHOMUTHLIX >ene3oBbeTOHHbIX KabuH npu BO3AENCTBUM MMMYMNbLCHLIX Harpysok
XapakTepu3yeTcs CneayloLyMm TpeMs npeaenbHbIMY CTaansaMu:

- nepeas npeaenbHas CTaaus XapaKkTepusyeTcs OTCYTCTBUEM TPELWH B OETOHE M Hanuuuem y
f
IIT

3MEMEHTOB KOHCTPYKLUMM TOMbko ynpyrux nporu6os f) = KabuHbl no 1-in npenensHOM craguu

paccHUTbIBAOTCA Ha MHOFOKpaTHbIN B3PbIB;

o]
- BTOpas nMpefernbHas CTaaus xapakTepusyetcs npornbamu, nmpesbiluaowmmu ynpyrue f; :%fm,
nNpu KOTOPbLIX BO3HMKAIOLME B PACTAHYTOW 30HE TPELUMHbI HE HapyLlalT repmMeTUYHOCTU KOHCTPYKLMM.
KabuHbl no |I-i1 npeaensHON CTaaun pacCYMThIBAKOTCA HA OAHOKPAaTHbIN B3PbIB. BO3MOXHOCTL AanbHENLLEN
aKcnnyartaummn kabuHbl yCTaHaBNMBAET IKCNEPTHAA KOMUCCUS;

- TpeTbsl NpeaenbHas CTagus XapakTepusyeTcs nmporubamu fy, npu KOTOPbIX M3-3a pacKkpbmus B OeToHe
TPELLMH HapyLLAETCA repMETUYHOCTL KabWHbI, HO B3PbIB NOKANU3yeTcst BHYTPU kabuHbl. 34€Ch fj - MakCcuManeHbIi
nporub, onpeaenseTcs B 3aBUCMMOCTH OT KMHEMAaTUYECKOW CXEMbl U3MIOMa, Pa3MepoB CTEHbI U OrpaHU4MBAETCA
MaKCUMarbHbIM YrIIOM MOBOPOTA QPmz B JIMHEWHOM LLUAPHUPE HA OMope, Pma < 2° = 0,035 paa. OanbHenuas
akcnnyaTauus kabuHbl 3anpeLLaeTcs.

6.2 BennuumHa gonyctMumMoro uMnynsca ans j-i npeaensHon craguu onpeaensercs no dhopmyne

ij (16)
e m — Macca eguHULbl NNOLAAK CTeHbI, Kr/M?, onpeaensemas no dopmyne

m=p-h, A7)
rae P — NNOTHOCTb Xene300€TOHHOW NANTBI, Kkr/m>;
h —  TOMWMHA CTEHbI, M;
Pes —  Cuna BHYTPEHHero conpoTtusnexHus, H;
[ — npuBeaeHHas Macca CTEHb, Kr;
f; —  MakcuManbHbI nporn6 COOTBETCTBYIOLLEN NpeAenbHON CTaauu, M.

Cuna BHYTPEHHEro COnpOTUBMEHUS, NPUBEAEHHAs Macca U MaKCUManbHbIN nporu6 onpeaensaoTcA
YCNOBUSIMW ONUPAHUA NANTBI M 3aBUCAT OT KUHEMATUUYECKOIN CXEMbI U3NIOMA NANUTBI.

7 Pacuer XXecTKOCTU CTeH KabuHbI

7.1 PacueTHas xecTkocTb, H-M, B HanpaeneHuu oceint X n Y onpeaenaetca no popmynam

D, =%-(ho—xx)(ho—%‘j, (18)
y:%.(ho_xy). ho_% , (19)
rae
Esx — Moaynb ynpyroctu apmatypbl, pacnonoXXeHHON B Hanpasnenuu ocu X, Ma;
Esy — moaynb ynpyroctu apmartypbl, pacnonoMXeHHon B Hanpasnenun ocu Y, MNa;
Asx — nnowjaab BCEM pacTsiHYTOW apMaTtypbl B HANpaBreHun ocu X, M

Asy — nnowaab BCel pacTAHYTONH apMaTypbl B HanpasneHun ocu Y, M

Xy, Xy — BbICOTA CKaTON 30HbI B HANPaBSIEHUN 0CeN X U Y COOTBETCTBEHHO, M.

10
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— RH ) ASX *RSX .A;X

x, =—2= , 20
* Ry-H €0
RY-A_-RZ-A’
Xy — sy sy sy sy) (21)
R3-L

nnowaab BCEN CKaToW apMaTtypbl No ocun X, Mz;
nnowiaab BCEN CXKaTon apMatypbl no ocn 'Y, M
pacyeTHOe CONPOTUBIEHME apMaTypbl pacTshkeHuto, Ma;
pac4eTHoe conpoTusneHune 6eTona, Ma;

pasMepbl NAUTbI, M;

pacyeTHasA BbICOTaA CE€YEHUA n3rnbaemoro sanemMeHTa, Mm;

TOMLUMHA CTEHBI, M;

TOMLLMHA 3aWMTHOrO Crnos, M, onpegensaemas cornacHo Cll 63.13330.

BenuumnHbl Agy, Asy, As’, Asy” ONPENENSAOTCA COrNacHO PUCYHKY 4.

11
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PUCYHOK 4 - DNneMeHT Xene3o6eTOHHON CTEHbI C ceTKOl
13 FOPU30OHTA/ILHON U BepTHKaibHO apMaTypbl

7.2 B pacueTe kabuH rpaHWYHble YC/MIOBUA NPUHMMAOTCS B 3aBUCUMOCTM OT crnocoba coeauHeHust
3/1EMEHTOB KabBUHbI U UX COCTOSTHUS.

7.2.1 CoepguHeHue cTeHbl KabuHbl C HEBLIWMGHOW NAUTOM MOKPLITUS NPU OTCYTCTBUM TPELUUH
COOTBETCTBYET KECTKOMY 3aLieM/IEHNIO.

7.2.2 CoeguHeHune CcTeH KabWHbl C BbILWNOHBIM NOKPbITUEM N OKHOM COOTBETCTBYET cso60,qumy Kpato.

7.2.3 CoepanHeHne CTeHbl KabWHbl C HEBBIWMWGHOW NAWTON NOKPbLITUA NPU  HaNUYUKU  TPeLuH
COOTBETCTBYET LUAPHUPHOMY ONMUPaHUIO.

7.2.4 CoepuHeHVe purens co CTEHO COOTBETCTBYET LUAPHUPHOMY OMUPAHMUIO.

12
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8 PacueT cTeH kKabuHbI C ABYMSI BbIlWUGHLIMU NOBEPXHOCTAMM

8.1 PacyeT 6OKOBOW CTeHbI KAOUHbI

KuHemartuyeckasa cxema n3anoma nnuThbl onpeagenaeTca B 3aBWCUMOCTU OT tg\.]/ = & .
DX
Mpn A =A! tgy= A, H
T A, L

Cxema uznoma npu 15° < y < 30° npeacraBneHa Ha pUCyHke 5.
Cxema usznoma npu 30° < g < 60° npeacrasneHa Ha pucyHke 6.
Cxema usnoma npu 60° < g < 75° npeacrasneHa Ha pUCyHke 7.

8.1.1 PacueT 60KOBOW CTeHbI Nnpu 15° < g < 30°
Cxema usnoma npu 15° < g < 30° npeacraBneHa Ha pUCyHke 5.
8.1.1.1 NpuBeaeHHasa macca CTeHbl, Kr, onpeaenaeTca no opmyne

1
an—ﬂ-m-L-(GH—L-tg\u). (22)
8.1.1.2 Cuna BHYTPEHHEro cONpoTMBNEHMS, H, BbluncnseTca no opmyne
P, =P, +P”, 23)
rae  Po — cuna BHYTPEHHEro COnpOTMBIEHWUS B MECTax usnoma, H;
PC°6 — cuna BHYTPEHHEero conpoTuBneHusa o6eAsku, H;

. m 2 7. 2 2 2
Pd:mx.(%—tgw}—kz . +¢+mdz-{L rH-Ltgy) }mwﬂ, (24)

tgy  siny-cosy L’ -tgy
moG m06
PP =6 —— b’ +——b |, (25)
L H
rae my, my - npeaerbHble n3rnbarolme MOMEHTbl Ha eUHULY ANMWHbI NAUTbI BAOMNb oceit X n Y,
H-m/m;
Rf ) AS‘{ ) ZBH
m =———-", (26)
H
I{}sl : Asy .ZBH
m = , 27)
’ L
Zsn — NNeYo BHYTPEHHEN Napbl CTEHI, M,
npu As = As’

14
z,, =h-2a’", m,

13
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Mgy — NpeaenbHbli U3rndatoLmMin MOMEHT Ha eaNHULY ANWHbI BAOMb IMHUW N3NOMa, HaKNOHHOM
noa yrnom g k ocu X, H-m/m;
My, — nNpeaenbHbli U3rnbatoLmMin MOMEHT Ha eaNHULY ANUHbI BAOMb IMHUM U3NIOMa, HaKNMOHHOM
noa yrnom a k ocu X, H-m/m;
My3 — NpeaenbHbli U3rnbatoLmin MOMEHT Ha €AUHULY ANWHbI BAOMb IMHUU W3NOMa, HaKIMOHHOM

nog yrnom B k ocn X, H-m/m

m, =m_-sin® y+m_ -cos’, (28)
m,, =m_-sin’ o +m, -cos’ a, (29)
mg, =m, -sin*B+m, -cos’f. (30)

CornacHo pUCyHKy 5 yrnbl G 1 B onpegensatoTcs no oopmMynam:

H-L-t
o = arctg il -1 4 ,
L
B = arctg| 1
=arctg| — |,
L
m,®, m® — npeaenbHble NOTOHHLIE W3rMBAIOLUME MOMEHTBI, BOCTIPUHUMAEMble OBBA3KOK BAOMb

ocen X n'Y, KOTOpble ONPeaensaAtoTCs COrnacHo PUCYHKY 8, H-M/M;

19} 6 6
m® = RI™-AL -z,

BIIX
X b06 4 (31)
X
R/:L o6 . A06 B ZOG
o6 _ s sy  “emy
m, = b06 > (32
y
rae bx06 —  BbICOTA FOPU30OHTaNbHOI 0BBS3KU CTEHBI, M;
by06 —  BbICOTa BEPTUKANbHON 0OBA3KM CTEHbI, M;
RA® _ pacyeTHOE COMPOTUBNEHNE apMaTypPbl 0OBA3KM PACTHKEHMIO U CxaTuto, Ma;
Ze® — nneuvo BHYTPEHHEN napbl rOPU3OHTaNbHONW 0OBA3KU CTEHBI, M;
any"G — MNEeY0 BHYTPEHHEN Napbl BEPTUKANbHOW 0OBA3KU CTEHbI, M.

Mpu A® = A,®
o6 _ 1,00 ' o6
ZBHX - hx - 2ax ’

6 6 ' 06
2% =h®-24"°,
BIY y Yy

rae hx06 —  LUMPVHA rOPU3OHTanNbHOW 0BBA3KMU CTEHbI, M;
hy06 —  LUMpVHa BepTUKanbHOW 0OBA3KN CTEHBI, M;
axy"6 —  TOMWMHA 3aLUMTHOrO Crosi rOPU3OHTamNbHON 0OBSI3KN CTEHbI, M;
ay"’6 —  TONWMHA 3aLWMTHOrO CNOs BEPTUKANLHON 0OBA3KM CTEHBI, M.

8.1.1.3 MakcumanbHbI nporud f;, M, onpeaensieTcs no opmyrne

£, =0,035- % (33)

rae | — HaumeHbLUKI pasmep CTEHbI, M.

14
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8.1.2 Pacuet 60koBOIt cCTeHbl Npu 30° < y < 60°
Cxema usnoma npu 30° < @ < 60° npeacraBneHa Ha pUCYHKe 6.
8.1.2.1 MNpuBeaeHHan macca CTeHbl, Kr, onpeaensieTca no dopmyne

M =L .mHL (34)
24

p

8.1.2.2 Cuna BHYTPEHHEero conpoTueneHus eeluucnsertcs, H, no opmyne (23), rae

4-m.-H 4-m_-L 2412
p _A4m H 4m, +m‘\/H+L‘( 11 j

35
°1 L H @ 2 L-cosy H-cosy 49
my, My onpeaenaoTca no gopmynam (26), (27) COOTBETCTBEHHO.

my onpeaensietTca no gopmyne (28).

P> onpeaenserca no popmyne (25).

8.1.2.3 MakcumanbHbii nporud f Bbluucnsiior no opmyne (33).

8.1.3 Pacuyet 60kOBOW CTeHbI Npu 60° < i < 75°

Cxema u3noma npu 60° < g < 75° npeacrasneHa Ha pucyHke 7.

8.1.3.1 [NpuBeaeHHaa macca CTeHbI, Kr, onpeaenserca no hopmyne

M =%~(6-L—H~ctg\u)‘ (36)

p
8.1.3.2 Cuna BHYTPEHHErO CONPOTUBNEHNUS BbluMcnsAeTcs, H, no opmyne (23), rae

2 4.L
Pcl—mx@+my ?—Ctg\ll +md1

@

H? +(L-H-ctgy)’ H> +17
; +my, ¢ 2 gv) +my, .
SNy - Cos H” - ctgy

my, My ONpeaensaTcs no popmynam (26), (27) COOTBETCTBEHHO.
Mq1, Ma2, My3 ONPEAENnsTCcs No gopmynam (28), (29), (30) cCooTBETCTBEHHO.
CornacHo pucyHky 7 yrnbl a u B onpegensaTtcs no popmynam

H
= arctg (fj

P.%° onpeaensietcs no coopmyne (25).
8.1.3.3 MakcumanbHblit nporud fy BbluucnaoT no dopmyne (33).

15
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N
N

X kv

ffilcs

AT R TR T TR LT T DL

CB06OAHbIN Kpait
777777777 YKECTKO-3alleMeHHbIV Kpaii

JinHuna mnsnoma
O TOYEYHbIN LLAPLLVP

PucyHok 5 - Cxema n3noma 60koBoI cTeHbl npu 15° < ¢p < 30°

16
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PuncyHok 6 - Cxema nsnoma 60koBoi cTeHbl npu 30° < ¢ < 60°

FOCT P 56297— 2014

Olcu

17
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ATTITIRIRRARTR TR T T T T T T T T T T T T T T T NN

PucyHok 7 - Cxema n3noma 60KOBOW cTeHbl npu 60° < < 75°

18
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8.2 PacueT 3agHel CTeHbl KabuHbI
BbIGOp KMHEMATUYECKON CXeMbl M3/10Ma 3a[Heill CTeHbl MPOU3BOAMTCA B 3aBUCMMOCTM OT BEINYUHbI

tg\|/=

19
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roe

20

-H

n ! t Ixsy
pM As:As j =
gy

SX

D, 2H
Cxema usnoma npu o < Y NPEACTABNEHa Ha PUCYHKE 9.

X

Dy 2H
Cxema uanoma npu D_ >§ npeacraeneHa Ha pucyHke 10.

X

D
8.2.1 PacueT 3aHel CTeHbI NPy D—y < 20

B

X

D, 2H
Cxema uanoma npu —— < ? npeacraeneHa Ha pUCyHKe 9.

8.2.1.1 MNpuBeaeHHaa Macca CTeHbl, Kr, onpeaensercs no gopmyne

m-B B
M =—— | H-——-t .
D

8.2.1.2 Cuna BHYTpPEHHEero conpoTueneHus, H, BblqucnaeTca no popmyne

_ 06
PCE - Pc] +Pc2 +Pc H
Pc2 — Cuna BHYTPEHHEro conpoTuBneHus ot pacnopa, H.

2.my

2-m
Py=—1= — +my, - (tgy +ctgy),

“ =g (4-H-B-tgy)+

A, 4H-B-tgy

PasRig
s 8mY -b
¢ B

my, my, Mqy1, mx°6 onpeaensiorca no popmynam (26), (27), (28), (31) COOTBETCTBEHHO.
f onpegensietca no 6.1.
8.2.1.3 MakcumanbHeiin nporu6 fy, onpeaenaetca no popmyne (33).

(38)

(39

(40)

41

42)
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ATTITRIIIRRRRRR TR T T TR T T T T RN

Ds

tgv

PucyHok 9 - Cxema n3noma 3agHeli cTeHbl npu

21
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22

Dy 2H

8.2.2 PacueT 3afHelt cTeHbl nNpu —D > e
X

Yy
Cxema usnoma npu —D > --é-npep,CTaBneHa Ha pucyHke 10.

8.2.2.1 [puBefeHHaa macca CTeHbl, Kr, paccuynTbiBaeTcs no gopmyne

2 H—ctgi_ 1

p ——Mm ! LIJ-TrH B L meH ectgw.

(43)
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8.2.2.2 Cuna BHYTPEHHero conpotusnexus, H, onpeaenserca no copmyne (39), rae

_2'mx+my'B my,

Pc = + - S 44)
" ctgy H  cos’y-sin’y
R? : Asx : f
P,=—"—7"-1 45)
H-ctgy
4_ 06 1,06
po= M b £y, LY, 46)
B cos Y
my, My, Mg1, m,°® onpeaensiorcs no dopmynam (26), (27), (28), (31) COOTBETCTBEHHO.
f onpeaensierca no 6.1.
6.2.2.3 MakcumanbHbli nporud fy, M, BBIMUCAAETCA N0 hopmyne
f, =0,035-H-ctgy. @7

8.3 PacyeT purens KaGuHbl ¢ ABYMS BbIlUMGHBLIMU NOBEPXHOCTAMMU
Puresnb paccu1TbIBAETCS MO 4OMYCTUMOMY nepemMeLLeHnto. Mpu aToM A0MKHO coBIoaaThCs yCrnosme

AS, < [S]j, (48)
rae AS, - nepemeLyeHue purens npu AencTBUM PaCcHETHON Harpy3ku, m;
[S]j - aonyckaemoe nepemeLLeHUe, NPUMEHAEMOE ANA j-i NPeAenbHON CTaguu, M.
[S], =0,001-S, @9)
[S], =0,003-S, (50)
[S],, =0.,005-S, 61
rae S — AnuHa purens, m.
I-F
AS, =———, (52)
4-M-o
roe F - nnowaab GOKOBOW CTEHbI, M2
M - macca purens, Kr;
M=p;-F, S, (53)
roe Fp - NnoLaab CEYEHNA pUrens, M2
Ps - NNOTHOCTL GETOHA, KF/M®:
w - cobcTBeHHan yactoTa konebanun purens, 1/c,
n |E,
O=—- |- (54)
S Yps

9 PacueT cTeH KabuHbI ¢ OQHON BbIWNOHON NOBEPXHOCTLIO

9.1 Pacuet 60KOBOI CTEHbI KAOGUHbBI
Bbi6op kMHemaTU4eCcKoin cxeMbl U3noma GOKOBOM CTEHbI NPOU3BOAUTCS B 3aBUCMMOCTM OT BEMUYUHBI

t _D,
g\VD-

y

23
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24

A_-L
Mpn A, =A] tgy=—2—.
A

X

Cxema uanoma npu

2L
< E npeacrasneHa Ha pucyHke 11.
Yy

X

2L
Cxema nanoma npu > E npeacraeneHa Ha pucyHke 12.

y

D
9.1.1 Pacuyetr 60KOBOM CTeHbI Npu — < E

H

y

X

2L
Cxema u3anoma npu < E npeacrasneHa Ha pucyHke 11.

y
9.1.1.1 MNpuBeaeHHasa Macca CTeHbl, Kr, paccuuTbiBaeTcs no hopmyne

m-H H
M =——|L-——-t .
p 3 ( ) g\llj

9.1.1.2 Cuna BHyTpeHHero conpoTuenexus, H, onpeaensierca no copmyne

PcE = Pcl +P027

2-m
P, = g X -(4-L7H~tgw)+2mx

tgy

+m,, - (tgy +ctgy),

my, My, Mgy ONPEAENAOTCA no popmynam (26), (27), (28) cOOTBETCTBEHHO.
f onpenensetca no 6.1.
9.1.1.3 MakcumanbHblii nporud fi,, onpeagensercsa no opmyne (33).

D 2L
9.1.2 PacuyeT 6OKOBOI CTEHbI NpU D—" >—

H

Yy

X

2L
Cxema nanoma npu > E npeacTaBneHa Ha pucyHke 12.

Yy
9.1.2.1 NpuBeaeHHas macca CTEHbI, Kr, paccyuTbIBaeTcsa no hopmyne

2 L 1 1
M_ ==m-—ctg’y+—m-H-L-—-m-L*-ctgy.
w3 H? gv 3 2 v

9.1.2.2 Cuna BHYTPEHHEero conpoTusneHus, H, onpeaensietca no oopmyne (56), rae

2-m, m_-H _ 1
ctgy L ' sin®yecos? g

A
P,=R! —2_.f
L-ctgy ’

my, my, My¢ ONPeAensaTea no gopmynam (26), (27), (28) COOTBETCTBEHHO.
f onpepensertca no 6.1.
9.1.2.3 MakcumaneHbIn nporud fi onpeaensieTcs no popmyne (33).

(59)

(56)

(57)

(58)

(59)

(60)
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FEErrrrr b

D A
- D” _I___I_

tg\/

PucyHok 11 - Cxema m3sioma 60KOBOW CTEHbI Npu
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N + Dx 2L
PucyHok 12 - Cxema usnoma 60koBoit ctenbl npu  tg\)/ = > -j-j-

9.2 PacuyeT NOKpbITUA KabuHbI
Bbl6GOp KMHemMaTU4yeckoll CxeMbl W3/10Ma MOKPbITUS NPOW3BOAWUTCA B 3aBUCMMOCTM OT BEINUMHbI

tgv
Mpn As=a; tgyT =
Asy B
DY 2H
Cxema nsnoma npu —- < -——- npeacrasneHa Ha pucyHke 13.
Dx B

o °y _ 2H
CxeMa usfnoma npu —- > ---— npeacTaB/ieHa Ha pUcyHke 14.
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Pacuet npoussogutca no cdopmynam (55) + (61) aHanormyHo GOKOBON CTEHE C 3aMEHON NUHERHOro
pasmepa L GokoBon cTeHbl Ha B nokpbiTusi. BTOPON NMUHENHbIN pa3Mep NOKPbITUS 34eCb 0603HavaeTcst
nepeMmeHHon H.

9.3 PacuyeT 3agHei CTeHbl KAOUHBI
BbiGoOp KMHEMATUYECKON CXeMbl U3rNOMa 3aHEN CTEHbl MPOU3BOAUTCS B 3aBUCUMOCTU OT BEMUYUMHBI

t _D
gV=5

X

D
Cxema u3noma npu —- < — npencraBneHa Ha pucyHke 15.

X

D, H
Cxema uanoma npu — > E npegcrasneHa Ha pucyHke 16.

X
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N
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YU<2H

tg ¥

PucyHok 13 - Cxema nM3noma NOKPbITUSA Npu

B

Ds
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9.3.1 Pacuert 3afHell CTeHbl Npn —-< —
B

y
Cxema mnsnoma npu —- < — npejcrassieHa Ha pucyHke 15.

D x B
9.3.1.1 MpuBegeHHaa mMacca CTeHbl, Kr, paccymTbiBaeTcsa no opmyne

MLy, =’§m-B.(H-B-tgx(/) +’;-’;i-tgv .

FOCT P 56297— 2014

(©2)
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9.3.1.2 Cuna BHyTpeHHero conpotusneHus, H, onpeaensetca no cdopmyne (56), roe

4-m_ 4-m,

P, = ‘(2-H-B-tgy)+ +2-my, - (tgy +ctgy), (63)
B tgy
2-H-B-t
P,=2R*.A 2 =BV ¢ 64)
H-B
my, My, onpeaenalTca no dopmynam (26), (27) cOoTBETCTBEHHO.
mgy¢ onpeaenserca no popmyne (28).
fi onpenenseTca no 6.1.
9.3.1.3 MakcumanbeHbin nporub fy BeiumMcnaeTca no popmyne (33).
y y H
9.3.2 PacueT 3agHein CTeHbl Npy —— > —
D B
D, H
Cxema usnoma npu D_y > — npeacrasneHa Ha pucyHke 16.
9.3.2.1 MNpuBeaeHHaa Macca CTeHbl, Kr, paccuuTbIBaeTCs no hopmyne
1 m H* 3
M, ==-m-H-(B-H-ctgy) +— —-ctg’y. (65)
3 6 B
9.3.2.2 Cuna BHyTpeHHero conpoTtuenenus, H, onpeaensietcsa no hopmyne (56), rae
4-m, 4-m
P, = -(2-B—H-ctgy)+ +2-my, - (tgy +ctgy), (66)
H ctgy
2:B-H-ct
P,=2.R* A, S8 ¢ g (67)
H-B
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PucyHok 15 - Cxema n3noma 3afHei cteHbl npyu H > B
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PucyHok 16 - Cxema u3noma 3agHeli cTeHbl npu H < B
T X, T yonpegenstwTcsa no oopmynam (26), (27) COOTBETCTBEHHO.
mdl onpegensetca no cpopmyne (28).

fi onpepenserca no 6.1.
9.3.2.3 MakcumanbHblii nporn6 fmebluncnsietcs no cpopmyne (33).

10 PacueT nonepeyvHON nepepesbiBatoLLEe CUSbI

BenunuvHa nonepevHoii nepepesbiBatoweii cunsl Q, H, paccunteiBaetca no popmyne
Q =0,35-RE-h"-h0, ®
roe b' - AnvHA ceuyeHusi, BOCMIPUHMMAIOLLETO MepepesbiBallLyo culy, M.

Mpu nNpoBeAeHUU TNPOYHOCTHOIN MNPOBEPKUM Ke/le306eTOHHbIX 3/IEMEHTOB MO HOPMasbHbIM U
HaK/IOHHbIM CeYeHUsAM Ha [eiicTBMe MonepeuyHoii nepepesbiBawolleil cuibl Q, H, A0MXHO BbINOMAHATLCA
ycnosue

Q ~ pd (69)
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11 OueHKa NPOYHOCTN NIEMEHTOB KabMHbI

11.1 Mpu pacyeTe Hecyllei CMOCOOHOCTU MO ONpPeAeneHHOW npeaenbHON CTaguu AeNCTBYIOLLMI
UMNYNbG i AOSMKEH ObITb MEHbLUE [0MyCTUMOro UMMYNbLCA ij, T.€.

i >i. (70)

11.2 Mpu HaNMUMM TEXHONOTMYECKMX U ABEPHbLIX MPoeMoB obLwel nnowaabio oT 10 o 25% nnowaau
CTEHbI, B KOTOPOW YyCTPauBaloTCs NpoeMbl, OMKHO BbINOMHATLCA YCOBUE

i>1,2:0. a1

11.3 Mpu pacyeTe Ha [JENCTBUE MOMEPEYHON nNepepesbiBalOWEN Cunbl AN  OnpeaeneHHon
npeaensHON CTaanumn 4OMKHO BbIMOMHATLCS YCIOBUE

Q=P 72)

11.4 [Ona BHOBb MPOEKTUPYEMBIX MOHOJUTHBLIX >Xene300eTOHHbIX 3aLUTHbIX KaOWH MPOYHOCTHbIE
pac4eTbl 9N1EMEHTOB KOHCTPYKUMU (CTEH, NOKPLITUS U MP.) NPOBOAATCA COrMacHO METOAWUKE, U3MOXEHHOW B
HacTosILLeM CTaHaapre.

11.5 [Ons OeicTBYIOWMX MOHOJUTHbIX Xene300€TOHHbIX 3aLlMTHbIX KaOUH MX MPOBEPOYHLIN pacyeT
OCYLLECTBIIAETCA B CreayloLnx cnyyasax:

- MOCne aBapuMHOIO B3pbiBa NPKU YCTAHOBNEHUU BO3MOXHOCTU AanbHENLLEeN aKkcnnyaTtaumm KabuHbl u
onpeaeneHun ee pabouyeli 1 MakcumarnbHO 4ONYCTUMON 3arpy3ku no macce BB;

- NPU PEKOHCTPYKUUKN KaOUHBI;

- MPU U3MEHEHUW TEXHONOTMYECKOro MpoLecca, CBA3AHHOTO0 C yBENIMYEHMEM 3arpy3ku KabuHbl no
macce BB oo npegenbHO AONYCTUMOWM BENWYMHbLI, NPW KOTOPOW BCMEACTBME aBapMMHOIO B3pbiBa MOryT
06pa3oBbIBaTLCA NPOrnbbl 3NEMEHTOB KOHCTPYKUMKM (CTEH, MOKPbITUA UM Np.), NPeBbiLAOWME YNpyryto
cTaamio;

- NPU U3MEHEHUU TEXHOMOrMYECKOro NpoLEecca, CBA3aHHOIO C NEPEeMEHON MONOXEHUS LieHTpa mMacc
3apsga BB B kabuHe, B pe3ynbrarte KOTOPOW CyLIECTBEHHO YBEMNWYMBAETCA YPOBEHb B3PbIBHOIO
BO3JEWCTBUSA HA SMEMEHTbI KOHCTPYKLMMK;

- B MHbIX Criy4aax, Tpedywmx noareepxaeHna paboyero pecypca kabuHbl.

11.6 MpoBEpPOYHbIN pacyeT AENCTBYIOLMX 3aLUTHbIX KabWH NPOBOAUTCA MNOCNE UX TEXHUYECKOrO
OCBUAETENLCTBOBAHUA, NPU KOTOPOM OMPEAENAIOTCA pearnbHble XapakTepucTuku 6eToHa u apMartypel Ans
KOHKPETHOIO COOPYXXEHMS, 8 UMEHHO: NPU3MEeHHasa NPOYHOCTbL BETOHAa; CONPOTUBNEHNE apMaTypsl (Npeaen
TEKY4YeCTH); CTENeHb KOPPO3Mn apMaTypbl, BCNEACTBME KOTOPON ee adhpeKkTUBHAA Nnowaib NonepeyHoro
CEYEHUSA MOXET YMEHbLUMTbCA. OTU XapakTEPUCTUKU WCMONb3YIOTCA B KA4YeCTBE UCXOAHbIX AaHHbLIX Mpu
nposegeHnn pacyetTa B COOTBETCTBUU C HACTOALLMM CTAHAAPTOM.

Mpumep pacyeta kabuHbl NPMBEAEH B NMPUINOXEHUM A.
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Mpunoxenune A
(cnpaBoy4HoOe)

Mpumep pacyeTa MOHONMUTHOM Xene306eTOHHOM KabUHbI ¢ ABYMS BbILWNOHLIMKY
NOBEPXHOCTAMM

A.1 UcxoaHble AaHHbIe

Pacyer npousBeaeH AnNsi MOHOMUTHOW >kene3o0eTOHHOM KaGuHbl €  ABYMA  BblILUMOHBLIMK
nosepxHoOCTAMU npu B3pbiBe 3apsga TI 50/50 maccon 35,1 kr. 3apsa pacnonomeu B LUEHTpe kabuHbl Ha
BbiCOTE 3 M OT nona KaGuHa umeet BbILLMOHOE NOKpbITUE (KPbILLY) Maccon 120 Kr/M® 1 GOKOBOE anmuﬁuoe
OKHO Maccoii 10 Kr/M>. TonwmHa cTeH kabuHbl coctasnsieT 0,5 M. BHYTpeHHUITt 06beM kabutbl V = 148,5 M°.
MnaH kabuHbl NnpeacTaBneH Ha pucyHke A.1. [Ina cTteH u 06Bs30K kabuHbLI Mcnonb3oBarnca 6eToH knacca
B15 u apmarypa knacca A400.

PacueTHaa aguHamudyeckas npu3aMeHHasa NPpoYHOCTL 6eToHa onpeaenseTcs no gopmyne (1)

R =1,2-8,5=10,2 MITa.

PacyeTHoe conpoTuBneHne apMartypbl NpU AEACTBUM MMNYNbLCHOW HArpysku onpeaensercs no
cdopmyrne (2)

R” =1,3-350 = 455 MITa.

A.2 Pacyet 60KOBOW CTEHbI
A.2.1 MapamMeTpbl 6OKOBOW CTEHbI:
— ANIMHa cTeHbl L =55 m;
— BbICOTA CTEHbI H = 6 M;
— TonwmHa cteHbl h = 0,5 m;
~ nrowagb BCeii CKaTol U PaCTAHYTON apMaTypbl M0 ocu X Ag = As =0,0223 M
— nnowaab BCEN CKATON U paCTAHYTON aOpMElTypbl noocnyY Ag = ASy =0,0141 M%;
— pasmMepbl ropu3oHTansHon o6BaA3kK h 1,2 m, t%f’ =0,6 m, ag =0,04 wm;
— pa3mepsl BepTHKarbHON 06BSA3KN hy° =1,0 m, b P=0,6mM, ay° =0,04 m;
— Nnowaab BCEN CXKATON U PaCTAHYTON apmaTypbl 00BA3KM No ocu X
A% = A, =0, 00616 M
- I'IJ'IOLI.laLI,b Bcem CXKaToli u pacmHyTom apmMatypbl 06Bsi3ku o ocu Y
Asy = Asy =0, 00616 M
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PucyHok A.1 - Cxema pacyeTHON Ka6GuHbI
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A.2.2 PacyeT 4eNCTBYIOLIEro UMMNYynbca Ha BOKOBYHO CTEHY KabuHbl
A.2.21 Onpegenum Maccy 9KBMBaNeHTHOro 3apsga w3 Tpotuna no dopmyne (3). TpoTunosbii
akBuBaneHT a agna Tl 50/50 onpegenseTca N0 HOPMaTUBHOW AOKYMEHTauUmm anda atoro BB u coctasnseT 1,14.

C,.=114-351=40 kr.
A.2.2.2 Paaunyc aKkBuBasneHTHOro cdyepu4eckoro sapsaa onpegensaetrca no popmyne (4)
r, =0, 062-3/40 =0,212 m.

A.2.2.3 [Ona HaxoXaeHUs nepBUYHOTO WMMyNbCa, AENCTBYOLIEro Ha OOKOBYIO CTEHY, Aenum
NOBEPXHOCTb CTEHbI Ha 9 ceKTOPOB. CxemMa CEKTOPOB NokasaHa Ha pucyHke A.2.

A.2.2.3.1 Cektopbl 1, 3, 7, 9 UMEIOT TPEXTPAHHBLIN YION U HAXOAATCA Ha OAMHAKOBOM PacCTOSAHUKU OT
LUeHTpa Macchl 3apsaa.

PaccroaHne R oT UeHTpa TsSKecTu 3apsiaa A0 LeHTpa Cekropa cocTtaBnser

R =[x +]y] +| = y[L833] +[2] +[2.25] =3,53 m,

31ecb
[xI, lyl, |zI] — koopawuHaTbl LEHTPa CeKTopa OTHOCUTENLHO LEHTPa 3apsaja, M.

OTHOCUTENLHOE PACCTOSIHUE OT LIEHTPa 3apsaa n Ans 9TUX CEKTOPOB onpeaensieTcs no gopmyne (5)

3,53

= =16,62.
0,212

n

[MepBuYHbLIA MMNYNLC ANS 9TUX CEKTOPOB onpeaensetca no gopmyne (8)

i ~3,81-10°-3/40

_ 4
=g ga - 1b066:10 Ta-c

Onsa cekTopor 3, 9 NEPBUYHBIN UMNYILC CHUXAETCA 3a CYET BbILLUMOHOIO OKHa cornacHo 5.3.5 HacTosLero
craHaapta. KoadhduumeHT CHUKeHUS Harpy3ku kK onpegensaetcs no dopmyne (12)

k=2.074-0,001.[ 48321 736,
40
4
11=J19§§—53-=<;14-103IIa-o
1,736
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BbILLMGHOE MOKPbITViE

BbILLNGHOE OKHO

PucyHok A.2 - Cxema pacnonoXeHus ceKTopoB GOKOBOW CTEHbI

Ans cektopa 1 NepBUYHbLI MMNYAbC CHWXAETCS 3a cuyeT BbIWMGHOTO MOKPbITUA, cornacHo 5.3.5
HacTosiuero ctaHaapta. KoadhuLMeHT CHUXEHNs Harpy3ku K onpegensetcs no gpopmyne (13)

K=1,862-0,0731- Lagar -1,591,
4'0 9’
= 1,066 104=6,7—10 Ma—c.
1,591

A.2.2.3.2 CeKTOopbl 2, 8 UMEIOT ABYXTPaHHbIN Yyron N HaX04ATCA Ha OAMHAKOBOM pPacCTOSHWUWU OT LEeHTpa
Macchbl 3apsja.
PacctoaHune R OT UeHTpa TAXeCcTn 3apsaja A0 LeHTpa cekTtopa cocTtaBnser
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R =[x +[y[ +|2f" = o +]2f +

OTHOCMTENBHOE PaCcCTOSIHME OT LieHTpa 3apsaga n 4ns 9TUX CEKTOPOB onpeaenseTtcs no dgopmyne (5)

2,25 =3,01m.

3,01

=2 = 2

0,212

[MepBuUYHbLIA MMNYNLC ANS 9TUX CEKTOPOB onpeaensetca no gopmyne (9)

. 4,41.10°-3/40

i - =7,48-10° Ia-c.
14,2

Ons cektopa 2 NepBUYHLIN MMMYNBC CHUXKAETCA 38 CYET BbILUMOHOrO MNOKPbITMA cornacHo 5.3.5
Hactogwero craHgaprta. KoapdmumneHT cHmxeHus Harpysku k onpegensetca no dopmyne (13)

k :1,862—0,0731-(%j =1,591,

. 7,48-10°
i, =————=4,7-10 Tla-c.
1,591

A.2.2.3.3 CekTopbl 4, 6 UMEIOT ABYXTPAHHbIV YO U HAXOASATCA HAa OAUHAKOBOM PacCTOAHUM OT LeHTpa

Macchbl 3apsaaa.
PacctosHne R OT LeHTpa TsSKeCTu 3apsga 4o LeHTpa CekTopa cocTaBnseT

R= sl 4yl 1" =

OTHOCUTENbHOE PacCcTOsIHME OT LeHTpa 3apsaga n Ans 3aTux CeKTOpoB onpeaenserca no popmyne (5)

1,833 +]of +[2,25] =2,9 m.

[NepBUYHbLIN UMNYNLC A8 3TUX CEKTOPOB onpeaensaetca no gopmyne (9)

- 4,41.10° -3/40

. _ =8,047-10° Ia-c.
13,69

Ona cektopa 6 NEPBMYHbIA UMMYNLC CHMKAETCA 3a CYET BbILUMOHOMO OKHA cornacHo 5.3.5 HacToswero
craHgapta. KosdpuumeHT cHmkeHns Harpy3ku k onpegensetca no dopmyne (12)

k=2,074-0, 091-[%j =1,736,

. 8,047-10°
i, =————=4,635-10° Ia-c.
1,1736

A.2.2.3.4 B cekTope 5 nponcxoauT HOpMarnbHOE OTpaXKeHue yaapHOW BOJTHbI.
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R=225wm,
n:£:10,61
0,212

MNepBuYHbLIA MMNYNLC AN8 9TOro cekTopa onpeaengaetca no dopmyne (10)

. 2,06-10°-3/40

_ 3
=m0 e

A.2.2.4 BTOpWYHBIA UMNYNbC, AEWCTBYIOLLMI Ha BOKOBYIO CTEHY, onpeaenseTtca no dopmyne (14)
cornacHo 5.4 HacToALWero craHgapra.

48,5
v owss
C... 40
3 1,14
i, :M:QWSJOS IMa-c.
148.5"

A.2.2.5 CpeaHuit UMNyNbC, AENCTBYIOLWLMI Ha BOKOBYIO CTEHY, onpeaensaeTcsa no dopmyne (7)
‘ 6,7-10° +4,7-10° +2-6,14-10° +8,047-10° +5,495-10% +4,635-10° +1,066-10* + 7,48 -10° N
- 9

+4,378-10° =1,104-10* Ila-c.

PesynbTaThl pacyeta AeicTByOLWEro MMNynbca Ans 60KOBOI CTeHbl CBeAeHbl B Tabnuuy A.1

Tabnuua A.1
Ne [x], m lyl, M |z], m R, M n i1, Ma-c io, Ma-c i, Mac
1 11,833 2 225 | 3,53 16,62 6,710
2 0 2 225 | 3,01 14,2 4,710°
3 |1,833 2 225 | 3,53 16,62 | 6,14-10°
4 |1,833 0 225 | 29 13,69 | 8,047-10° 5 .
5 0 0 225 | 225 10,61 | 5,495-10° 43761107 | 110410
6 | 1,833 0 225 | 29 13,69 | 4,63510°
7 | 1,833 2 225 | 3,53 16,62 | 1,066-10°
8 0 2 2,25 | 3,01 14,2 7,4810°
9 | 1,833 2 225 | 3,53 16,62 | 6,14-10°

A.2.3 OnpegeneHue 40NyCTUMbIX MNYSbCOB NO NpeAeribHbIM CTagnsam
A.2.3.1 Onpegenum cxemMy usnoma no yriny g
Tak kak Asy = Asy” 1 Asx = Asy”, TO cornacHo 8.1 yron g onpeaensercsa

A,-H  00141-6
tgy =—2L — = =0,69; y=34,6°
SV AL 0022355 v

Yron y nonagaet B ananasoH 30° < gy < 60°, cnegoBaTenbHO Cxema U3noma CTeHbl BbIbMpaeTcsi no
PUCYHKY 6.
A.2.3.2 Macca eguHnubl nnowaamn cteHsl onpeaenserca no opmyne (17)
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m =2500-05=1250 —,
M

A.2.3.3 MpuBeaeHHas macca CTeHbl onpeaensieTcs no opmyne (34)

M =%~1250~6-5,5:I,203-104 KT.

p

A.2.3.4 Onpegenum cuny BHYTPEHHErO COMPOTMBIIEHUS B MeCTax u3noma. Mneyvo BHYTPeHHeW napel
CTEeHbl PaBHO

z, =0,5-2-0,04=0,42 m.

MpeaenbHble narnbarLme MOMEHTLI BAOML oceii X n'Y onpeaensiorea no dopmynam (26) — (27):

6
_455107:0,0223-0,42 o oo Homt
6 M
.10°6. 41-0.42 :
,=223:10 00141092 _ ) g99.108 HM
5,5 M

MpeaeneHbIA n3rnbatoLLmMin MOMEHT BAOMb MUMHWK n3noma onpeaensieTcs no dopmyne (28)

5HM
M

o =7,103-10"-sin’ 34,6°+4,899-.10° - cos” 34,6° = 5,609- 10

Cuna BHYTPEHHEro conpoTMBEHMA B MECTaX U3NioMa onpeaensercs no dopmyne (35)

4-7,103-10°- - -10°-5,5 ? 2
A7 5510 6 4 4,899610 , +5’609'105«/6 25,5 _

: ! + ! =5,862-10° H.
5,5-c0s34,6° 6-cos34,6°

A.2.3.5 Onpeaenum cuny BHYTPEHHETO CONPOTUMBNEHUS 0OBA3KU
Mneyn BHYTPEHHUX NAP rOPU3OHTANbLHOM U BEPTUKANbLHOW 0OBA30K CTEHbI PABHbI:

7% =1,2-2-0,04=1,12 m,
zge =1,0-2-0,04=0,92 m.

MpenenbHble MOroHHbIE U3rMbaloLMe MOMEHTbI FOPU3OHTANbHOW U BEPTUKANbHOM 0GBA3OK BAONb
oceunt X n'Y onpegensiorca no popmynam (31) — (32):

6
m§6:455 10 0,00616-1,12:5’232‘106 H M7
0,6 M
455-10°-0 . H-
me — ,00616 0,92_4 208.10° LM
v 0,6 M

Cuna BHYTpPEeHHero conpoTuBneHus o6BA3ku onpeaensaetca no dopmyne (25)
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5,232-10° 4,298-10°
PfG =6 22— —.0,6+—=—"—"——.0,6|=6,003-10° H.
5,5 6
A.2.3.6 O6Lasa cuna BHYTPEHHErO CONPOTUBEHNA onpeaenseTca no opmyne (23)

P, =5862-10° +6,003-10° =1,187-10" H.

A.2.3.7 OnpegenuMm MakcuMarnbHble npornbbl MO NpeaencHbIM cTagusm no dopmyne (33) u B
COOTBETCTBUU C 6.1 HAcTosALLEero ctaHaapTa

55

£, =0,035-=>=0,096 u,
3

f, =2+0,096=0,058 u,
0,096

f=—"-0,019m

A.2.3.8 [lonyCTMMbI€ MMYNbChI MO NPeAEnbHbIM CTaguam onpeaensatoTes no oopmyne (16):

7
i1:1250~\/2 LI87-107-0.019 _ 5 205.10° T -c,

1,203-10*
7
iy =1250~\/2 : 1182013010?’058 =1,334-10" Ia-c,
7
iy = 1250'\/2 1’1182010102), L 1,722:10* Ma-c.
2 S

A.3 PacuyeT 3agHe# CTeHbI

A.3.1 MapamMeTpbl 3agHeEN CTEHbI:

— ANuHa cTteHbl B = 4,5 u;

— BblCOTa CTE€HbI H =6 M;

— TonwwmHa cteHel h=0,5 im; ,

— nrowajb BCEN CXaTon U PacTAHYTON apmaTypbl Mo ocn X Ag = Ay = 0,0223 M2;

— MNOLWAaab BCEWN CXKaTON U pacTAHYTON a@pmaTypbl noocnY Ag =Ag =0,0115 M2

— pasmepbl ropusoHTanbHom 06esa3ku h,® = 1.2 m, b,° = 0,6 m, a,°° = 0,04 m;

— Nnowaab BCEN CKATOW U pacTAHYTON apMaTtypbl 06BA3kM No ocun X

As® = A =0, 00616 M°.

A.3.2 lMpuameHHass MPOYHOCTbL GeToHa M COMPOTMBNEHWE apMaTypbl MpU AENCTBUM UMMYTbCHOM
Harpysku BbIOMparTCst TakKMMu e, Kak Ans 6OKOBOW CTEHbI.

A.3.3 PacueTt 4eiCTBYIOLLErO UMMYNbCa Ha 3aJHI0I0 CTEHY KabuHbI

A.3.3.1 [Ons HaxoxaeHus NepBUMYHONO WMMMYNbCa, AEWCTBYIOLLErO Ha 3aHIO CTEHY, AenuMm
NOBEPXHOCTb CTEHbI HA 9 CeKTOPOB. CXema CEKTOPOB MoKa3aHa Ha pucyHke A.3.

A.3.3.3.1 Cextopbl 1, 3, 7, 9 UMEIOT TPEXTPAHHbLIVA YrOfl U HAXOAATCA HA OAUHAKOBOM pPacCTOSHUM OT
LeHTpa Maccol 3apsaaa.

PaccrosiHne R oT LeHTpa TshkecTu 3apsaa A0 LeHTpa CekTopa CocTaBnsieT

R =y +[y[ +|of =4

OTHOCUTENBLHOE PacCTOsTHUE OT LieHTpa 3apsaa n 4na 9TUX CeKTOpoB onpeaendetcs no opmyne (5)

Sl 279 =372

15
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372

= =17,53.
=022

MNepBUYHBLIN UMNYNLC ANA 3TUX CEKTOPOB onpeaensaeTca no gopmyne (8)

. 3,81-10°-%/40

i =272 =9,733.10° la-c.
17,53"

Onsa cekTopoB 1 1 3 NEPBUYHbLIA UMMYbC CHMKAETCA 32 CYET BbILUMOHOrO MOKPbITUA, cornacHo 5.3.5
HacToswero ctaHgapta. KoadduuneHT CHuxXeHusa Harpysku k onpegensietca no cdopmyne (13)

k_1,862—0,0731-[14%5j—1,5917
3
i :M:6,12-103 Ia-c.
1,591

A.3.3.3.2 CekTOpbl 2, 8 UMEIOT ABYXIPaHHLIN YrOf M HAXOAATCA HA OAMHAKOBOM PacCTOSAHUM OT LeHTpa

Macchl 3apsiaa.
PaccrosHne R OT LeHTpa TSHKECTM 3apsiia [0 LIEHTpa CeKTopa COCTaBMseT

R =[x [+l = o] +]2f +

OTHOCUTENLHOE PACCTOSIHUE OT LiEHTPa 3apsaa n Ans 3TUX CEKTOPOB onpeaensieTcs no gopmyne (5)

2,75 =3,4 m.

3,4
n=

= =16,04.
0,212

[MepBuYHbLIA MMNYNLC ANS 9TUX CEKTOPOB onpeaenserca no gopmyne (9)

- 4,41-10°-3/40

1 T =5.866-10° Ta-c.
16,04
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BbILLMGHOE NOKpbITYE

PucyHok A.3 - Cxema pacnonoXeHusl CeKTOPOB 3ajHel CTeHbl

Ans cektopa 2 NepBUYHbI MMMNYAbC CHWXAETCA 3a CuyeT BbIWMGHOTO MOKPLITUA, cornacHo 5.3.5
HacTosulero ctaHaapta. Koa(@UUMEeHT CHUKEHNS Harpy3ku K onpegensetcs no gopmyne (13)

k=1,862-0,0731 B> _15091
_ 5:886-103 _ 5 6a7 103 Ma-c.
1501

A.3.3.3.3 CeKkTopbl 4, 6 UMEKT ABYXTPaHHbI/ Yyron M HaxXoAsaTCsA Ha OAMHAKOBOM pPacCTOSHWU OT LeHTpa
macchbl 3apsaja.
PaccTtosiHne R OT UeHTpa TsAXecTn 3apsaja A0 LeHTpa cekTopa cocTaBnset
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R = [ +y[ +J2 =

OTHOCMTENBHOE PaCcCTOsIHUE OT LeHTpa 3apsaga n 4ns 9TUX CEKTOPOB onpeaendeTtcs no gopmyne (5)

2

+o]" +]2,75] =3,13 m.

1,5

313

= =14,77.
oo

[MepBuUYHbLIA MMNYNLC ANS 9TUX CEKTOPOB onpeaensetca no gopmyne (9)

- 4,41-10°-3/40
! 14,77
A.3.3.3.4 B cekTope 5 npoucxoauT HopMarnbHOE OTPaXKeHWe yaapHOI BOSHbI

=6,912-10° TTa-c.

R=275m,
n:£:12,97‘
0,212

MNepBUYHBLIR UMNYNLC ANA 3TOr0 cekTopa onpeaensaetca no hopmyne (10)

i ~2,06-10°-3/40

= oy 299210 e,

A.3.3.4 BTOpMYHBLIA MUMNYNbLC, AENCTBYIOLUMIA HA 3a4HIOK CTEHY, onpegenserca no gopmyne (14)
cornacHo 5.4 Hacrosulero craHgapTa

VM85 Lo

C,, 40

. 3,75-10°-40""

i, =2—————=4378-10' Ta-c.
148,5"

A.3.3.5 CpeaHuin nMnynbC, AEWCTBYIOLLUMIA HA 3a4HIOK0 CTEHY, onpeaensetca no opmyne (7)

261210 3,687-10° +2-6912-10° +2,992-10’ +2:9, 73310’ +5,866-10

5 +4,378-10° =1,083-10" Tla-c

PesynbTaThl pacyera AeiCTBYIOLLETO UMMNYINbCA ANS 3aaHel CTeHbl CBeAeHbl B Tabnmuy A.2
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Tabnuua A.2

Ne [ x|, m |y, M |z], m R, M n i1, Ma-c i, Ma-c i, Mac
1] 1,5 2 | 275] 372 | 17,53 6,12110°

2 0 2 | 275 | 34 | 16,04 3,687-10°

3| 15 2 | 275 | 372 | 17,53 6,12110°

41 15 | 0 | 275|313 | 1477 | 6912:10° . .
5 0 0 275 | 2,75 | 12,97 2,992:10° 4378107 | 108310
6| 15 0 | 275 | 313 | 14,77 6,912:10°

71 15 2 | 275 | 372 | 17,53 9,733:10°

8 0 2 | 275 | 34 | 16,04 5,866-10°

9| 15 2 | 275 | 372 | 17,53 9,733:10°

A.3.4 OnpegeneHue AONYCTUMbIX UMNYNbCOB MO NPeAENbHbLIM CTaAUAM
A.3.4.1 Onpeaenum cxemy M3noma no yrny y
Tak KaK Agy = Asy N Agx = Agx, TO COrnacHo 8.2 yron y onpeaenseTcs
A -H 0,0115-6
tgy=——=— =0,688; y=34,5°,
A_-B 0,0223.4,5

tgy =0, 688<%

, CreaoBaTenbHO CXeMa M3nNoma 3agHein CTeHbl BbIOMpaeTcs N0 pUCYHKY 9.
A.3.4.2 Macca eguHuLbl nnowaau cTeHsl onpeaensierca no popmyne (17)

m =2500-0.5=1250 ~,
M

A.3.4.3 MNpuBegeHHasa macca CTeHbl onpeaensaercs no opmyne (38)

: 45
; :1250% {6_7 te34,5° j 9,8-10° kr.

A.3.4.4 Onpepenum cuny BHYTPEHHEro COMPOTMBIIEHUSI B MecTax usnoma. [ne4o BHyTpeHHel napbl
CTEHbI PABHO

z, =0,5-2.0,04=0,42 m.

MpeaenbHble u3rnbaroLwme MOMEHThI BAOMb 0cei X n'Y onpegenstotca no copmynam (26) — (27):

6
_45510°:0,0223-0.42 ;s g5 Home
6 M
455-10°. :
=210 00115042 _ 4oy jos M
4,5 M

MpeaenbHbIl n3rnbatoLumii MOMEHT BAOMNb NMHWW U3NOMa OnpeaenseTcs no dopmyne (28)

4 =7,103-10% -sin’ 34,5°+4,884-10° - cos’ 34,5° = 5,596-10° M.
M

Cuna BHYTPEHHEro conpoTUBMEHUs B MeCTax U3nomMa onpegensietTcs no gopmyne (40)
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P _2-7,103-10° 2~4,884-105+
ol 45 tg34,5°

+5,596-10 - (tg34,5° +ctg34,5°) = 9,218-10° H.

-(4-6-4,5-1g34,5°) +

A.3.4.5 OnpeaenuMm MakcumanbHble nporubGbl NO npeaenbHbiM cTagusam no c¢opmyne (33) u B
COOTBETCTBUM C 6.1 HACTOALEro ctaHaapTa:

45
fy =0,035:===0,079 m,

£, =%o,193 =0,047 M,

f

I

=22 =0016m

A.3.4.6 Cuna BHyTpPEHHEro CONPOTUBEHUA OT pacnopa onpeaenserca no gopmyne (41)

2 . _ . (e}
2:455_106_0,0223_4 6 4,455tg34,5

>

P, -0,079=6,187-10".

Tak kak P, << P4, T0 P, paccuutbiBanacs Tonbko ang lll npegensHon craguum.
A.3.4.7 Onpenenum cuny BHYTPEHHEro CONPOTUBMNEHUSI 0OBA3KU
[ne4yo BHYTPEHHEN Napbl rOpU3oHTanbLHOW 00BA3KM CTEHbI PABHO

7 =1,2-2-0,04=1,12 m.

MpeaenbHbIA MOrOHHBIA M3rMDaloLWMiA MOMEHT FOPM3OHTanNbLHOW 06BA3KKM BAOMNbL Ocu X onpeaenserca
no cpopmyne (31)

6
e = 455:10°-0,00616-1,12 _ ¢ 1) (06 Hont
0,6 M

Cuna BHYTPEHHEro CONPOTMBNEHNs 00BA3KM onpeaensercs no gopmyne (42)

00

¢ 4,5

- . 2.10°.
_8:5,232-10 0’6:5,581-106H.

A.3.4.8 ObLias cuna BHYTPEHHEro CONPOTUBIIEHNA onpegensieTca no copmyne (39)
P =9,218-10° +6,187-10° +5,581-10° =1,542.10" H.

A.3.4.9 [lonyCTMMbIe MMNYILChI MO NPeaenbHbIM CTaauaM onpeaensiioTcs no copmyne (16):
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9.8-10°

9,8-10°

9,8-10°

7
iy —1250-\Y/2 1,542:10 0,079 _ ) 968.10* IMa-c.

A.4 CpaBHUTENbHbIE 3HAYEHWUS] AEWNCTBYIOLLErO U AOMYCTUMOrO MMMYNbCOB ANl OOKOBOM W 3afHEN

cTeH kabuHbl NpeacTaBneHsl B Tabnuue A.3

7
1250-\/2'1’542'10 0,016 =8,8-10° Ia-c,

-1,542-107-0,047
:1250-\/21’541 > =1,524-10" Ia-c,

rOCT P 56297—2014

Tabnuuya A.3
Mmnynec, Ma-c BokoBasi cTeHa 3aaHsas cteHa
i 1,104-10° 1,083-10"
i 7,702:10° 8,8:10°
i 1,334-10° 1,524-10°
i 1,722:10* 1,968-10"

A.5 [Jonyctumyto nepepesbiBaloLLyto cuny onpeaensiem no dopmyne (68) ans OOKOBOW CTEHbI, TaK Kak Ha

Hee aelicTByeT 60MbLUMI UMMYIIBC.

Q=0,35-10,2-10°-(6+5,5)-0,46 =1,889-10" H.

Ycnosue P.1<Q cobniogaeTcs.
A.6 BbiBOObBI

Mpu B3pbiBE 3apsiaa TI 50/50 maccon 35,1 kr kabuHa GygeT paboTatb NO BTOPON NpeAenbHON cTaanu

U COXPAHUT HECYLLYHO CMOCOBHOCTL.
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