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XXEJNNE3OBETOHHBLIE MPOCTPAHCTBEHHbIE KOHCTPYKLIUW NMOKPLITUA U NEPEKPbLITUN
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Spatial reinforced concrete structures of roofs and floors. Design requirements
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Mpeancnosue
CBeaeHunsa o cBoae npaBui

1 UCTMOJIHUTEJb - AO "HUL, "Ctpoutenbcteo” - HUWMXKB nm.A.A.l'BO3a€eBa
2 BHECEH TexHuuyeckum komuteToM no ctangaptusaumm TK 465 "Ctpontensctso”

3 TMOOAIrOTOBJIEH «k yTtBepxaeHuo [enapTaMeHTOM [pagoCTPOUTENbHON AesATeNbHOCTU U
apxutekTypbl MUWHWCTEpPCTBA CTPOMTENBCTBA W KUIULLHO-KOMMYHAIbHOMO  X03dicTBa  Poccuinckon
®epepaumu (MuHctpon Poccun)

4 YTBEPXIEH [Mpukazom MuHucTepcTBa CTPOUTENLCTBA U XUIMULLHO-KOMMYHANbHOIo X0351CTBa
Poccuickon ®egepauun ot 15 asrycta 2018 r. N 525/np v BBegeH B gevicteue ¢ 16 dpepans 2019 .

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJJEH BINEPBbIE

B cnyyae nepecmompa (3aMeHbl) Unu OMMeHbl Hacmosiwez20 ceoda fpaeusl coomeemcmeytowee
yesedomneHue bydem onybrukogaHo 8 ycmaHosrneHHoM ropsidke. Coomeemcmeyrowas UHgopmMayus,
ysedomrieHUe U MeKcmbl pasMewaromess makxe 8 UHhopMayuoHHOU cucmeme obuwe20 nonb308aHust - Ha
oguyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 6 cemu UHmepHem

BHECEHbI: NameHeHne N 1, yTBepxaeHHOe M BBeAEHHOe B AencTBMe npukasom MuHucTepcTBa
CTPOUTENBLCTBA M XUMWLHO-KOMMYHarnbHOro xossnctea Poccuinckon ®egepaumm (MuHctpon Poccum) ot 20
Hosbpsa 2019 r. N 701/np c 21.05.2020; UN3meHeHne Ne 2, yTBepxOeHHOE W BBeOEHHOE B OEeWNCTBue
npvkasoM MuHWCTEpPCTBa CTPOUTENLCTBA M XUIMLLHO-KOMMYHanbHOro xo3sancrea Poccuickon degepaumm
(MuHctpon Poccun) ot 20 pgekabpst 2021 r. Ne 966/np ¢ 21.01.2022; N3meHeHne N 3, yTBepXAEHHOE U
BBe[EeHHOe B [elcTBue npukasom MuHUCTepcTBa CTPOUTENBLCTBA M KUIMMULLHO-KOMMYHANbHOIO X038NCTBa
Poccuiickon ®enepauum (MuHctpon Poccumn) ot 11 gekabps 2023 r. N 901/np ¢ 12.01.2024

NameHeHusa N 1, 2, 3 BHeceHbl u3rotoBuTenem 6asbl AaHHbIX No Tekcty M.: CtaHgapTuHdopm, 2020;
M.: ®I'BY "PCT", 2022; M.: ®I'BY "PCT", 2024

BBeneHue
Hactoswun cBog npaBun paspabotaH B uenax obecneyveHnss cobntogeHus TpeboBaHun
depepanbHoro 3akoHa ot 30 gekabps 2009 r. N 384-03 "TexHn4yeckun pernaMmeHT 0 6€30MacHOCTM 34aHnin
n coopyxeHnn" c ydetom TpeboBaHun PepepanbHoro 3akoHa oOT 27 pekabpsa 2002 r. N 184-03 "O
TEXHUYECKOM pEerynmpoBaHun" n cogepXuTt TpeboBaHMs K pacyeTy M NMPOEeKTUPOBaHUIO Kene3obeTOHHbIX
NPOCTPAHCTBEHHbIX KOHCTPYKLMIA NMOKPLITUIA 1 NEPEKPLITUNA.



Ceson npasun paspabotaH aBTtopckum konnektusom AO "HWL "CtpoutenbctBo" - HUWMXKB
um.A.A.l'Bo3geBa (ao-p TexH. Hayk B.B.llyraes, a-p TexH. Hayk T.A.MyxameaueB, kaHO. TexH. Hayk
B.C.Cokonos).

NameHeHne N 1 paspabotaHo aBTopckum konnektmsom AO "HWL, "Crtpoutenbcteo” - HUMXKBE
um.A.A.l'BO30eBa (kaHd. TexH. Hayk b.C.Cokosioe - pykoBoguTenb pas3paboTku; KaH4. TexH. Hayk
B.A.Tumaes, [.B.lNacxuH, A.B.[TweHUYHUKOS).

MameHeHne Ne 2 paspabortaHo aBtopckum komnektmeom AO "HWUL, "CtpoutenbctBo" - HUWMXKBE
um.A.A.lBo3aeBa (kaHd. TexH. Hayk b.C.Cokonos - pykoBoguTenb pas3paboTky; KaH4. TexH. Hayk
B.A.Tumaes, [].B.lMacxuH).

MameHeHne N 3 paspabotaHo aBTopckum konnektueom AO "HWL "CtpoutenbctBo" - HUWMXKB
um.A.A.l'BO3aeBa (pykoBoauTenb paspaboTkn - kaHAd. TexH. Hayk b.C.Cokosnos; kaHh. TexH. Hayk
B.A.Tumaes, [].B.lNacxuH).

(M3meHeHHas pegakuus, M3m. N 1, 2, 3).

1 O6nacTb npuMeHeHus

1.1 HacTtoswwmin csBof npaBuri pacnpocTpaHAeTCs Ha NpOoeKTUpOoBaHMe xene3obeToHHbIX 06onovek,
CKMafoK M OpYrMX TOHKOCTEHHbIX MPOCTPaHCTBEHHbIX KOHCTPYKUUA MOKPbITUA U MNEPEKPbITUA 34aHUA Y
COOPY>KEHWIN NMPOMbILLIIEHHOIO, FPaXX4AaHCKOrO U CENMbCKOXO3ANCTBEHHOIO CTPOMTENLCTBA.

1.2 Csog npaBun yctaHaBnusaeT TpeboBaHWS K NPOEKTUPOBAHMIO MPOCTPAHCTBEHHbLIX KOHCTPYKLUNA,
N3roTOBMSIEMbIX U3 TSXENOro Y MENKO3epPHNCTOro 6ETOHOB, U 3KCMNyaTUPYEMbIX B KMTMMaTUYECKUX YCITOBUSAX

Poccunckon degepauunun, B cpeae C HearpeCCUBHOW CTENEeHbl0 BO3AEWCTBUA, NMPU CTaTUY4ECKOM OEeNCTBUU
Harpysku.

2 HopmaTuBHbIe CCbISIKK
B HacTodAwem cBoae npaBus NpMMEHeHbl HOPMATUBHBIE CChINIKM Ha CreyroLlime JOKYMEHTbI:

FOCT 1050-2013 MeTannonpogykumss U3 HenernpoBaHHbIX KOHCTPYKLMOHHbBIX KaYyeCTBEHHbIX |
cneumanbHbiX cTanen. ObLwue TeXHNYeckne ycrnosus

FOCT 3062-80 KaHaTt ogmHapHon cauBkm Tuna JIK-0 koHcTpykumm 17 (1+6). CopTameHT

FOCT 3063-80 KaHat ognHapHou ceuku Tuna TK koHcTpyKkuum 1: 19 (1+6+12). CopTameHT
FOCT 3064-80 KaHat ogmHapHon cBuBku Trna TK koHCTpykuun 1 37 (1+6+12+18). CopTameHT
FOCT 3066-80 Kanat asoriHon ceuku Tuna JIK-0 koHCTpyKuum 637 (1+6)+1:7(1+6). CopTameHT

roCT 3067-88 Kanat cTanbHON OBONHOM CBUBKM TMna TK KOHCTPYKLMK
6 19(1+6+12)+1:x 19(1+6+12). CopTameHT

roCT 3068-88 Kanat cTanbHON OBONHOM CBUBKM TMna TK KOHCTPYKLMK
6 37(1+6+12+18)+1:x 37(1+6+12+18). CopTameHT

FOCT 3081-80 Kanat asoriHom ceuku Tuna JIK-0 koHCTpyKuum 6: 19 (1+9+9)+7 x 7(1+6). CopTameHT

FOCT 3090-73 KaHnaTtbl cTanbHble. KaHaT 3akpbiTbli HeCylwMn C OOHMM CroeM 3eTobpasHon
npoBonoku n cepgevHukom tuna TK. CopTtameHT

FOCT 7372-79 lNpoBonoka ctanbHasi KaHaTHas. TexHU4ecKkne ycrnosus

FOCT 7669-80 Kanat gBowviHon cBuBku Tuna JIK-PO koHCTpykuum 63 36 (1+7+7/7+14)+7 = 7(1+46).
CopTaMeHT

FOCT 7675-73 Kanatbl cTanbHble. KaHaT 3aKpbITbI HECYLLMIA C OAHMM CIOEM KITMHOBUMAHOW Y OOHUM
cnoem 3eTobpasHon NpoBosiokn n cepaeyvHmkom Tuna TK. CoptameHT
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FOCT 7676-73 KaHaTbl cTanbHble. KaHaT 3aKpbIThIN HECYLLUIA C ABYMSI CNOSAMU KNMHOBUAHON U OOHUM
cnoem 3etobpasHon NpoBonokn n cepaeyvHukom Trna TK. CoptameHT

FOCT 14098-2014 CoenuHeHuss cBapHble apMaTypbl W 3aknagHblX W3OENUin Kene3obeTOHHbIX
KOHCTPYKUMI. TuMbl, KOHCTPYKUMM U pa3mepbl

FOCT 14954-80 Kanat pgBowiHoi cBuBkM Tuna JIK-P koHCTpykuumn 6 = 19(1+6+6/6)+7 = 7(1+6).
CopTaMeHT

FOCT 18901-73 KaHaTbl cTanbHble. KaHaT 3akpbITbll HECYWMA C ABYMSI CNosiMvM 3eTobpasHon
nposonoku n cepaevHmkom tuna TK. CoptameHT

FOCT 19281-2014 NMpokaT NOoBbILWEHHOW NpoYHOCTHN. ObLLME TEXHUYECKNE YCIOBUS

FOCT 21437-95 CnnaBbl LMHKOBbIE aHTUMPUKLMOHHbIE. MapKu, TeXHUYeckme TpeboBaHNs N MeTOAbI
UCNbITaHUN

FOCT 25820-2021 BeToHbl nerkme. TexHn4eckne ycrnosusi
FOCT 27751-2014 HageXHOCTb CTPOUTENbHBIX KOHCTPYKLMI 1 OCHOBaHUN. OCHOBHbIE MOMOXEHWS

CI 14.13330.2018 "CHuIT 1I-7-81* CtpouTenscTBO B cericmmnyecknx panoHax" (¢ nameHeHnamm N 2, N

CI 16.13330.2017 "CHuwl1 11-23-81* CtanbHble KoHCTpykuun" (¢ nameHeHusamm N 1, N 2, N 3, N 4, N

CIM 20.13330.2016 "CHwuI1 2.01.07-85* Harpy3ku 1 Bo3genctaus” (c uameHeHnsimm N 1, N 2, N 3, N 4)

CIM 22.13330.2016 "CHwI1 2.02.01-83* OcHoBaHus 3gaHuii n coopyxeHunn" (c nameHenmamm N 1, N 2,
N 3, N 4)

Chn 28.13330.2017 "CHull 2.03.11-85 3awmrta CTpOUTENbHbLIX KOHCTPYKLWUA OT kopposuun" (C
nameHeHnsmmn N 1, N 2, N 3)

CI148.13330.2019 "CHwuI1 12-01-2004 OpraHusauua ctpoutensctea” (¢ nsmeHeHmem N 1)

ClN 63.13330.2018 "CHull 52-01-2003 BeToOHHble M Xene3obeTOHHble KOHCTPYKUMU. OCHOBHble
nonoxexus" (c nameHeHnamu N 1, N 2)

CI 70.13330.2012 "CHwuI1 3.03.01-87 Hecywume n orpaxgatoime KOHCTpyKunn" (¢ uameHeHnsmm Ne
1, Ne 3, Ne 4)

CIM 96.13330.2016 "CHwuIT 2.03.03-85 ApmoLeMeHTHbIe KOHCTPYKUmMKn"
CI1131.13330.2020 "CHwuI1 23-01-99* CtpoutensHas knumatonorns" (¢ nameHeHnamm N 1, N 2)

MpumeyaHue - Mpu Nonb3oBaHUM HACTOSILLMM CBOAOM MpaBwuil LiernecoobpasHo NpoBepuTb AencTeue
CCbINTOYHbIX JOKYMEHTOB B MHOPMAaLMOHHON cucTeMe OOLLEero nonb3oBaHWst - Ha oduUManbHOM canTe
denepanbHOro opraHa WCMOSHUTENbHOW BRacTu B cdepe cTaHaapTusauum B ceTn MHTepHeT unu no
eXerogHomy WHGOPMaLUMOHHOMY YkasaTento "HauuoHanbHble cTaHgapThl”, KOTOpbIA onybnukoBaH no
COCTOSIHUIO Ha 1 sHBapsa Tekyllero roga, U no BbiNyCcKkaM €XeMeCSAYHOro MHMOpPMaLMOHHOrO yKasaTtens
"HauunoHaneHble cTaHgapThl" 3a Tekywuin rod. Ecnu 3ameHeH CCbINOYHbIM JOKYMEHT, Ha KOTOpbI AdaHa
HeJaTMpPOBaHHas CCblflka, TO PEKOMeHOyeTCA MCMNOoSib30BaTh AEUCTBYHOLLYIO BEPCUID 3TOro AOKYMEHTa C
Yy4eTOM BCEX BHECEHHbIX B JAHHYI BEPCUIO U3MEHEHUN. Ecnn 3aMeHeH CCbINOYHbIA JOKYMEHT, Ha KOTOPbLIN
JaHa JaTupoBaHHas CCblflka, TO PEKOMEeHOYyeTCs MCMNOoSib3oBaTb BEPCUI0 3TOM0 AOKYMEHTa C YKa3aHHbIM
BbiLLE roA0M yTBEpXAeHus (NpuHsTUS). Ecnu nocne yTBepXXaeHUs HacTosILEro CBoAa NpaBuil B CCbINOYHbIN
JOKYMEHT, Ha KOTOpbI JaHa AaTMpOBaHHAas CCbifika, BHECEHO M3MEHEeHUe, 3aTparmeatolLee NonoxeHne, Ha
KOTOpOE [laHa CCblIfika, TO 3TO NOJSIOXKEHNE PEKOMEHAYETCS NPUMEHATL 6e3 yyeTa AaHHOro n3meHeHus. Ecnn
CCbINTOYHbIA  JOKYMEHT OTMEHeH 06e3 3ameHbl, TO TOSfIoXKEeHWe, B KOTOPOM [JaHa CCbifika Ha Hero,
pekoMeHayeTCs NPUMEHSATb B YacTu, He 3aTparnBatoLlen a1y cebinky. CeegeHus o 4encTBmMM CBOLOB NpaBusi
uenecoobpasHo npoeepuTb B PegepanbHOM MHGOPMaALNMOHHOM hOHAE CTaHAApTOB.



(U3meHeHHas pepakuusa, M3m. N 1, 2, 3).

3 TepMuHbI 1 onpepeneHus
B HacToslLemM cBoae npaBun npumeHeHbl TepMuHbl no CI 63.13330, a Takke crneayowme TeEpMUHbI C
COOTBETCTBYHOLNMW ONpeaeneHUsMu:
3.1 npocTpaHCTBEHHbIE Xere300eTOHHble KOHCTPYKUUM: BbinonHeHHble un3 kenesobeToHa
KOHCTpyKUMK, paboTawlme Kak MPOCTPaHCTBEHHbIE CUCTEMbI, WCMOMb3yeMble B KayecTBe MOKPbITUN,
NepeKkpbITUA, CTEH 30aHUIN U COOPY>KEHUIN UNKU NpeacTaBnsowme cobonm CoopyKeHMe B LeNoM.

3.2 TOHKOCTEHHble NPOCTPAHCTBEHHbIE CUCTEMbI: KOHCTPyKUWMW, y KOTOPbIX ABa W3MepeHus
O[HOTO NopsAKa CyLeCTBEHHO MPEBbILAT TPeTbe (TOMNLLMHY).

3.3 obonouka (30ecs): [NpocTpaHCTBEHHAA KOHCTPYKLMS, OrpaHMYeHHasi OBYMSI KPUBOSUHEWHbIMU
MOBEPXHOCTSAMM, PACCTOSTHUE MEXAY KOTOPbIMU (TOSLLMHA) Marno No CPaBHEHWIO C APYIMMU ee pasMepamu.

3.4 cknapgka: OGono4yka, cocTaBfieHHasi U3 OTAeNbHbIX MMAaCTUHOK, COeAMHEHHbIX mexay cobon n
06pa3y+ou.|y|x NOBEPXHOCTb MHOrorpaHHuKa.

3.5 cBoa: O6onovka [OyroobGpasHOro o4vepTaHus, OnuparwLlasics Bpacrnop nNo  ABYM
NPOTMBONOJIOXHBIM CTOPOHaM.

(BeegeH gononHutensHo, Mam. N 1).

3.6 kynon: Bbinyknas obonouka, onuparowascd Bpacrnop Ha MNIOCKUA KPUBOMMHEWHBIN UMK
NOSNUTrOHanbHbIN KOHTYP.

(BBegeH gononHuteneHo, Nam. N 1).
3.7 npuamartuyeckasn cknagka: Cknagka, cocrtosiliasi n3 npsiMoyrosibHbIX MacTUHOK.
(BBegeH gononHutensHo, Mam. N 1).

3.8 6anouHan cknapgka: Cknagka, CocTosLas U3 NOCKMX NIeMEHTOB-TrpaHel, COeAMHEHHbIX MexXay
coboli nog yrnomM ¢ o6pa3oBaHMEM B MECTE MX COMPSKEHNS MPSAMONUHENHOro pebpa.

(BBegeH gononHutensHo, Nam. N 1).

3.9 wartpoBasa cknagka: Bbinyknas MHororpaHHas cknagka B OpMe MOSTHOW WUNu yCeyeHHOW
nMpamugpl, onvparoLLascs Bpacnop Ha NiiocKuiA NONUroHarnbHbIA KOHTYP.

(BBegeH gononHutensHo, Nam. N 1).

4 O6wme ykasaHusA

4.1 OCHOBHbI€ NONOXeHus
4.1.1 Xene3o6eTOHHbIE TOHKOCTEHHbLIE MPOCTPAHCTBEHHLIE KOHCTPYKLUU MOKPBLITUA U MEPEKPLITUN
(cMm. pucyHok 4.1) pasnuyatoTcs:

1o oyepmaruro cpeduHHOU nosepxHocmu

a) cknagkM c pasnuyHoi popMOi MOMEPEYHOro CeYeHus, B TOM 4YWCMe ckrnagyaTtble cBoabl U
obonoykn (CM. pucyHok 4.1, a);

©) obonoykn 1 ceoabl HyNEBOW rayCCOBOW KPMBU3HbI - LIMNUHAPUYECKUE U KOHMYECKME OBONOYKM ©
UUInMHZpUu4eckme ceogbl (CM. pucyHok 4.1, 6);

B) 060SOYKM M BOJTHUCTBIE CBOAbI MONOXUTENIBHOM rayCCoBOM KPUBU3HBI - cchepuyeckne 06omnoykn u

Kyrnona, o4yepYeHHble MO MOBEPXHOCTAM BpaLLeHUs C BepTUKanbHOW OCbio (CM. pucyHok 4.1, 3); obonouku,
OYepUEeHHble MO NOBEPXHOCTU NepeHoca B BUAE INNMNTUYECKOro napabononaa, KpyroBon NOBEPXHOCTU (CM.

4



pucyHok 4.1, 8) n 6oyapHbie cBofbl (CM. pucyHok 4.1, e, 10);

r) 06ONOYKM M BOMHUCTBIE CBOAbI OTPULATENBbHOW raycCOBOW KPUBU3HBLI - OBONOYKN, OYEPYEHHbIE MO
NMHenYaTbiM MOBEPXHOCTAM runepbonnyeckoro napadonovaga (rmnapbl) (cMm. pucyHok 4.1, 2); n no
NMOBEPXHOCTAM BpaLLleHMs1 C TOPU3OHTarlbHOM OCblo (CM. pUCYHOK 4.1, e, 11);

4) obonoYkn pasHO3HAYHOW rayCCOBOW KPUBM3HbLI - TopouganbHble 060M0YkM (CM. pUCYHOK 4.1, X);
MOBEPXHOCTN KOTOPbIX UMEKT HA HEKOTOPbIX y4acTKax MONMOXUTErNbHYI, a Ha OpYrnx - oTpuuaTenbHyHo
KPMBW3HY, KOHOMAbI (MOBEPXHOCTb KOTOPbIX MMeeT B OonblUeld YacTu HyNeBYK rayCCOBY KPUBU3HY) U
napabonuyeckne 06OMOYKM HA MMOCKOM KOHTYpe (B OCHOBHOM, MOMOXUTENbHOW KPWBWU3HbLI), YIIOBblE
Yy4acCTKN KOTOPbIX UMEIOT OTpULLATENBbHYIO rayCCOBY KPUBU3HY U Op.;

€) MHOrorpaHHMK1, B TOM YUCIe BMMCaHHbIE B NMOBEPXHOCTM 060M0YEK, yKadaHHbIX B NepevmcneHunsix
6), B), I), A) (cM. pucyHok 4.1, u), a TaKke WaTpoBble CKMaakM CM. (CM. PUCYHOK 4.1, K) N pamHO-LLaTPOBbIE
KOHCTPYKLMK;

X) cocTaBHble 060MOYKM, UMEIOLLME CIOXHYIO MOBEPXHOCTL, 0bpasyemMble U3 060noyek, ykazaHHbIX B
nepeuncrnenusix 6), B), r), 4), e) (cMm. pucyHok 4.1, 11, m);

3) BCMapylleHHble NnuTbl, B TOM YWCME CTyMeH4YyaTo-BCMapyLleHHbIE W LWAaTpoBble NaHenu (cm.
pucyHok 4.1, n1, 16);

rno ¢opme rnepekpbigaemMou nnowadu (mpu onupaHuu Ha cmeHbl, hyHOameHmbl unu omoersibHble
0ropbl) U KOHCMPYKMUBHbIM 0COOEHHOCMSM

a) Ha Kpyrnom nnaHe;

©) Ha oBanNbHOM (3NNUATUYECKOM) NNaHE;

B) Ha KBagpaTHOM NraHe;

r) Ha NPSAMOYrofbHOM MIaHe;

A) Ha TpeyronbHOM MraHe;

€) Ha NOMMroHarnbLHOM NnaHe;

X) KOmnbLeBble ToponaanbHble U COCTaBHbIE 060MOYKY;

3) Hepa3pe3Hble MHOTOBOJTHOBbIE 0B60OYKMN, MHOTOFPAHHWKN U CKITaaKu;
N) HepaspesaHble MHOroMposieTHbIE 060IOYKN, MHOTOTPaHHMKN 1 CKIAOKW;
K) BUCAYMe 060M0YKY;

n) WeaoBble KOHCTPYKLUNK;

M) TO Xe, 4TO 1 B nognyHkTax "a"-"n", Ho rmagkue unu pebpucrble;

H) KOHCOIbHbIE 0OOMOYKK, CKNAAKN U MHOTOrPaHHMKN;

1o crocoby u320mossieHus U 8038e0eHUS

a) MOHOJINTHbIE;

0) cbopHO-MOHOMUTHbIE (KOrga COOPHbIE 3MEMEHTHI CryaT Hecyllen onanybkon wnu, Hanpumep,
OopTOBLIE 3M1EMEHTLI COOPHbIE, a MNMTa-060104Ka - MOHONUTHASA);

B) COOpHbIE M3 MNOCKMX, LUTMHAPUYECKMX U APYTUX 3NIEMEHTOB;
r) naHenu-oboONoOYKM U NaHenu-cknagku, W3roToBnsieMble M MOHTMPyeMble B TOTOBOM Buae, He
TpebyloLime pacyeTHOro 3aMOHONMYMBAHUS LLIBOB MEXAy HUMW, pa3dMepamMu, COOTBETCTBYHOLLMMWU NponeTy

Mexay onopamm u ra6ap|/|TaM, YCTaHOBJI€HHbIM C Yy4€TOM yCJ'IOBMl71 N3roToBJ1IEHUA, TPAHCNOPTUPOBAHUA U
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MOHTaxa;

2y .
e TEp T A -
e e
S S

i Zamuill

'
T

a - npM3MaTmdeckme cknagku; 6 - 060noYkn HyreBOW rayCCOBOWM KPMBU3HbLI; 8 - 000NOYKM MOJTOXUTETTbHOM
raycCoBOW KPUBU3HBI; 2 - TO e, OTpuLaTenbHON; @ - 060M04YKM C BEPTUKANbHOW OCbIO BpaLLeHus; € -
000M0YKM C rOPM30OHTANbHOM OChHO BPALLEHUS; X - TOPOMAarbHble 0D0MOYKM pa3HO3HAYHOW rayCcCOBON
KPVBU3HbI; U - MHOTOIPaHHUKY; K - TO Xe, LUaTPOBOro TUNa; J1 - COCTaBHblE€ 0DOMOYKU; M - TO Xe, U3
rmnepOonmnYeckux TPeyrosibHbIX CBOAOB; H - MAHENM-060/104K1 pa3MepoM Ha MPONeT NOKPLITUS U
BCMapyLleHHble 060M0YKM pa3MepoM Ha AYEKY 34aHUs; 1 - HepaspesHble 000mno4ky; 1 - 6anoyHasa cknaaka
C TpeyronbHbIM NonepeyvHbIM CeYeHUeEM; 2 - TO Xe, C TpaneuneBuaHbIM; 3 - TO Xe, CO CBOAYaTbIM
(npuamaTuyeckune BbINyKIble CKkNagku); 4 - ceog-obonoYka; 5 - ANvHHbIE LMNUHApUYeckme o6ono4ku, 6 - To
Xe, KOpOTKMe; 7 - KoHu4Yeckasi obonodka; 8 - kynon; 9 - 6o4apHbele cBogbl; 10 - runepbonuyeckme 060NoYKY;
11 - TopouganbHas 06onoyka; 72 - NOKPbITUE C TPEYronbHbIM NNaHOM 13 060M04YeK NONOXUTENBHON U
oTpULaTENbLHOW rayCCoBOW KPUBU3HLI; 13 - TO XXe, C NONUroHanbHbIM NiaHoM; 14 - NOKpbITUE U3 COCTaBHbIX
rmnapos; 15 - naHenun-o6onoykm KXXC; 16 - BcnapyLlieHHble NnnTbl-0605104kK; 17 - MHOrOBOJTHOBbIE
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060mno4ku; 18 - MHOronponeTHble 060MNoYKU

PucyHok 4.1, nucT 1 - CxeMbl TOHKOCTEHHbIX NPOCTPAHCTBEHHbIX KOHCTPYKLUNIA MOKPLITUN U NEPEKPbITUIA

PucyHok 4.1, nuct 2
o Mamepuanam, U3 KOmopbIX 8038005IMCH:

a) xene3obeToHHble (B TOM YMChe C NPUMEHEHNEM Nerknx n Apyrmnx 6eToHoB);

0) KOMOWHMPOBAaHHLIE, COCTOSALUME U3 Xere300eTOHHOW MAWTbl U MeTannuMyeckux guadparm unm
OOPTOBLIX 3NIEMEHTOB;

B) KOMMJIEKCHbIE, cocTodwme n3 xene3obeToHHOM HpOCTpaHCTBeHHOVI KOHCTPYKLUUKN n
TENNON30NAUNOHHBIX, TMOPOU3ONALNOHHBIX N APYTUX MaTepuaros;

r) apMoueMeHTHble u cTanedunbpobeToHHbIe.
(N3meHeHHas pegakuus, Nam. N 3).

4.1.2 XKene3o6eTOHHbIE MPOCTPAHCTBEHHbIE KOHCTPYKUMM OOMKHbI ObiTb obecneveHbl ¢ Tpebyemon
HaEXHOCTbIO OT BO3HWKHOBEHWS MpedernbHbIX COCTOSHWIA BCeX BMOOB pacyeToM, BbIBOpOM nokasartenen
kavyecTsa MaTepuanoB, Ha3Ha4YeHVeM pasMepoB M KOHCTPYMpPOBaHMEM COMNACHO HacTosweMy CBOAY
npasun. [pu 3TOM [AOMKHbI ObITb BbINOMHEHbI TEXHONOrMYyeckne TpeboBaHUS MpU  M3rOTOBMEHUU
KOHCTPYKUMI 1 cobnioaeHbl TpeboBaHUs No aKkcniyaTaummu 3gaHnin U CoopyXeHuii, TpeboBaHus No aKonoruu,
yCTaHaBnvMBaemble cooTBeTCcTBYyOWMUMY HJ.

4.1.3 lpumeHeHUe Xene3obeTOHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMIA B cpedax C arpecCuBHbLIM
BO3JENCTBMEM [OMycKaeTcs Mpu BbiNONMHeHUM TpeboBaHui, ycTaHoBrneHHbIx CIT 28.13330 u HacToswmm
CBOJOM NpaBusl.

4.1.4 Tpn NPOEKTMPOBAHUN MPOCTPAHCTBEHHbLIX KOHCTPYKUUA B OCOObLIX YCNOBUSX (B pamoHax C
pacyeTHON CEeNCMUYHOCTbIO 7 ©annoB 1 Gonee, Ha BEYHOMEPS3MbIX FPYHTaX, Ha MPOCAOOYHbIX FPyHTax u
nogpabartbiBaeMbIx TEPPUTOPUSAX) HagnexuT yunteisaTe Cl22.13330 n CI1 14.13330.

4.1.5 BblGOp KOHCTPYKTUBHbIX PELUEHUN MPOCTPAHCTBEHHbIX KOHCTPYKUMIA MOKPBITUA U NMEepekpbITUn
30aHUA 1 COOPYXEHUI crneayeT MPOM3BOAUTL MCXOOSA W3 TEXHWMKO-IKOHOMWMYECKOW LienecoobpasHocTn mx
NPUMEHEHUA B KOHKPETHBLIX YCIMOBUAX CTPOUTENLCTBA C YYETOM apXUTEKTYPHbIX, TEXHOMOrMYEecKux wu
NPOU3BOACTBEHHbLIX TpeboBaHW, MakCMMarbHOIO CHWXEHWS UX MaTepuano-, TPyAao-, 3HEProemMKocTu U
CTOMMOCTMW.
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B HeobxoaMMbIX cnydyadax  NOKPbITUA n nepeKkpbiTnA Cc NnpUMEHEHNEM TOHKOCTEHHbIX
NPOCTPAHCTBEHHbIX KOHCprKLI,I/II7I OOJDKHbl  COOTBETCTBOBATbL  aKyCTUYECKMM U CBETOTEXHUYECKUM
TpeGOBaHMﬂM, yCcrnoBuam OTOMJIEHUA N BEHTUNALNN, a TakKkKe OOoNYyCKaTb BO3IMOXHOCTb NOABECKMN KpaHOBOIo
OGOpy,D,OBaHI/IFI, TEXHOJI0rn4eCcKmnx KOMMyHVIKaLlVIVI, NoTOJIKa Uiy nnowanok mn T.0.

4.1.6 OnemeHTbl COOPHBIX U COOPHO-MOHOMMUTHBIX NPOCTPAHCTBEHHBIX KOHCTPYKLUUA pEKOMeHayeTcs
MPOeKTMpoBaTb C Y4E€TOM YCMOBWUMA MEeXaHu3auum WX W3rOTOBMIEHWS Ha 3aBodax WM MONWroHax, a
Kene3obeToHHbIE MOHOMNWUTHbIE MPOCTPAHCTBEHHBIE KOHCTPYKUMM - C  Y4€TOM MEeXaHU3MpPOBaHHOIO
BbINOMHEHNs onanyboyHbIX, apMaTypHbIX U 6eTOHHbIX paboT B cooTBeTCcTBUM ¢ CI1 48.13330.

4.1.7 C60opHble U COOPHO-MOHOMNUTHbIE NMPOCTPAHCTBEHHbIE KOHCTPYKLUUWN criegyeT NPoeKkTMpoBaThb U3
YHUULMPOBAHHBIX MNNOCKUX, LUUIIMHOPUYECKMUX UMK UHBIX PEOPUCTBIX UMW rMagKuxX naHenem, MOHTMPYEMbIX
C MPUMEHEHUEM YKPYNMHUTENbHOMW COOPKM UM M3 KPYNHOPa3MepHbIX 3MEMEHTOB, M3roTOBMEHHbLIX BOHNU3N
MecTa BO3Be[EeHMS KOHCTPYKLIMN.

MaHenu-060M04YkM N MaHenu-cknagku crnegyet npoektnposatb C  y4eToM ocobeHHocTeNn UX
TpaHCnopTpoBaHUA U CKIinagnpoBaHU4.

lMprMeHeHue yKpPYNHEHHbIX TOHKOCTEHHbLIX 3NIEMEHTOB MOKPbLITUIA U NEPEKPbITUIA ANMHON Gonee 24 m
unu wnpuHou (Boicoton) Gonee 3,2 M, a Tarke maccomn 6onee 15 T fOMKHO ObITb 0GOCHOBAHO C Y4ETOM UX
TPaHCNOPTUPOBAHUA N MOHTaxa.

(N3meHeHHas pegakums, Mam. N 3).

4.1.8 Xene3obeTOHHbIe MOKPLITUA MPOCTPAHCTBEHHOrO Twna criegyeT NPOeKkTUpoBaTb C y4eToM
komnnekca TpeboBaHWi No rMAPO- U TENNOU30NALUN, BOAOOTBOAY, YCTPONCTBY PasfuyHbIX NPOXOAOK Yepes
MOKpbITME, (OHAPHbBIX U APYrMX MPOEMOB U OTBEPCTUMN.

C6opr|e NPOCTPaHCTBEHHbIE KOHCTPYKUUN pEKOMEHOYETCA NPOEKTNPOBATb NOBbILLEHHON FOTOBHOCTHU
- yTenieHHbIMU, C rmp,pomsonﬂu,meﬂ nT.n.

4.2 OcHOBHbIe pacuyeTHble TpeboBaHus
4.2.1 Pac4yeTbl Xene3obeTOHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUWMA cnegyet npousBoguTb Mo
npegenbHbIM COCTOSHUSM, BKMOYAOLWNM:

- npegerbHble COCTOSHMSA NepBOW rpynnbl (MO MOMHOW HEMPUIOAHOCTM K JKChnyaTauuM BCNeacTeue
noTepwu HecyLlen cnocobHOCTH);

- npegerbHble COCTOAHUA BTOpOVl rpynnbl (I'IO HenpuroaHoCcTn K HOpMaJ'IbHOIZ Kcnnyatauunn
Bcnencrtene O6pa3OBaHl/IFI Unn 4pe3mMmepHOro packpbiTUda TpewnH, noasneHnda HegJonyCTtuMbIX p,ecbopmau,mﬁ

nap.).

Pac4yeTbl N0 npegenbHbIM COCTOSIHUMAM MEPBON TPyMMbl BKIAKYAKT pacyeT no NpOYHOCTU, C y4ETOM B
HeobxoouMbIX crnyyasax 0eddOpMUPOBAHHOINO COCTOSIHUSA KOHCTPYKUMW nepen paspylleHWeMm, U pacdeT no
YCTOMYMBOCTU (OOLLEN U NTOKANbHOM).

PacueTbl Mo npefenibHbIM COCTOSIHMSIM BTOPOWM Tpynnbl BKIOYAOT pacdeTbl Mo 06pasoBaHUio U
PacKpbITUIO TPELUMH 1 Mo AechopMaLsiMm.

PacueThbl BbinonHAT B cootTBeTcTBMM € CI 63.13330 1 HacTosLWmMM CBOAOM Npasu.

4.2.2 PacyeT NnpoCTPaHCTBEHHbIX KOHCTPYKLNIA NMOKPLITUA N NePEeKPbITUIA NO NpeaeribHbIM COCTOSIHUSAM
crnefyeT NpPou3BOAUTb OIS BCEX BO3AENCTBUIA HA KOHCTPYKLUM UINN UX 3NEMEHTbI HA CTaauu U3roToBIEHNS,
TPaHCNOPTUPOBAHUS, BO3BEAEHWS U SKCMyaTtaumm, B TOM YnCne:

- MOHOJNUTHbIE KOHCTPYKLWMM, B TOM YWUCMle C NpeaBapuTENbHO HamMpsiKeHHbIM apMUPOBaHUEM, -
OOIMKHbI BbITh paccynTaHbl MO NPOYHOCTU U TPELLMHOCTOMKOCTU MPU pacKpyKanvBaHuu;

- 9nemMeHTbl COOPHO-MOHOSUTHBLIX KOHCTPYKUMIA - AOJDKHbI OblTb paccyuTaHbl MO MPOYHOCTM U
TPEeLLMHOCTOMKOCTN Ha OelcTBMe COBGCTBEHHOrO Beca M Beca GeToHa 3aMOHOMUYMBAHMSA U MOHTAXHbLIX
Harpysok;



- CBOPHO-MOHONUTHbLIE KOHCTPYKLMW TMOCe AOCTUXKEeHUS GEeTOHOM 3aMOHOMNMYMBAHMS MPOEKTHOM
MPOYHOCTM - OOMKHbI OblTb pPaccyMTaHbl B LIENIOM Kak MOHOMWUTHbIE C BKIOYEeHMEM B paboTy cCOOpPHbIX
9MIEMEHTOB, €CnN A1 3TOro NpeayCMOTPeHbl COOTBETCTBYIOLME KOHCTPYKTMBHbIE UM TEXHOOorMyeckue
MepOnpUSTUS;

- 9NeMeHTbl COOPHbLIX KOHCTPYKLUMIA, B TOM YNCIIE YKPYMHEHHbIX, MPU MOHTaXe (00 3aMOHOMMYNBaHMS)
- OOMKHbI OblTb NPOBEPEHbI MO MPOYHOCTU N TPELLUMHOCTOMKOCTU Ha YCWUIUsi OT AEWCTBMS COBCTBEHHOro
BECa, MOHTaXHbIX Harpy3ok W peakTUBHbIX YCUNUA OT BPEMEHHbLIX OrMop, 3aTshkek W  Jpyrux
npucnocobneHni;

- CcOOpHble KOHCTPYKLUMWM Mocrne [OOCTWKEHUss OEeTOHOM 3aMOHONMUYMBAHUS CThIKOB MPOEKTHOW
MPOYHOCTU W TNOCMe pacKkpyXanuMBaHus - [OIMKHbI OblTb paccyuTaHbl MO MPOYHOCTW, KECTKOCTW,
TPELLMHOCTOMKOCTM Ha [eWCTBME COOCTBEHHOTO BeCa, MOHTaXHbIX Harpy3ok W npeaBapuTenbHOro
HanpshKeHUss apMaTtypbl C Y4eTOM W3MEHEHWst Ha [aHHOW CcTaguym HanpsikeHHO-4edOpMUpPOBaAHHOIO
COCTOSIHMS KOHCTPYKLMUM OT yAaneHus BCEX UMW YaCcTW BPEMEHHbIX CBSI3EN.

PacuyeTHble cxembl 1 Harpy3kmn AOOJ1KHbl COOTBETCTBOBATb MPUHATBIM KOHCTPYKTUBHbLIM pELUEHUAM
NPOCTPaHCTBEHHbIX KOHCprKLI,MVI N BO3OENCTBUSM A5 KaXO0MN paCCManMBaeMOVI cTtaaun.

4.2.3 PacyeTbl xene3obeTOoHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLUUA CreayeT npousBoauTb C y4eToM
Hanuuns TPeLwuH 1 Heynpyrux gedopmMauun B 6eToHe n apmaType.

Onpegenenve ycunun n geopmauuin oT pasnuyHbiX BO3AENCTBMIN B KOHCTPYKUMSAX U B 06pasyemMbix
UMW cCUCTEeMax 34aHUN N COOPYXEHWN crnegyeT MNpou3BOAUTb METOA4aMu CTPOUTENbHOW MEXaHWKW, B
NMHENHON UNWN HENMHEWHON NOCTaHOBKE C YY4eTOM (PU3MYECKON U reOMEeTPUYECKON HENMHENHOCTU paboThbl
KOHCTPYKLMNA.

Yeuriua wn  gecdopmaumM  JonyckaeTcs  onpedenatb B NPeAnofioXeHun ynpyrom paboTbl
Kene3o06eTOHHbIX 3IEMEHTOB C MOCeaytoLLEN KOPPEKTUPOBKOW pe3ynbTaToB pacyeTa Ans yyeta BNUAHUS
PU3NYEeCKoN HENMMHENHOCTN UX paboThbl.

(N3meHeHHas pegakuus, Nam. N 3).

4.2.4 Tlpn NpoeKkTUpoBaHWM Xene306eTOHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMA WX HaOEeXHOCTb
obecneunBaloT NpYMEHEHWEM B pacyeTax pacYeTHbIX 3HAYeHUM Harpy3ok M BO3OEWCTBUN, PacHETHbIX
3Ha4YeHU XapaKTepucTuk maTepuanos, orpefernsemMblX C MOMOLLbI COOTBETCTBYIOLUMX YaCTHbIX
KO3(PPULUMEHTOB HAAEXKHOCTU MO HOPMATMBHLIM 3HAYEHUSIM 3ITUX XapaKTePUCTUK, U Yy4ETOM CTEeneHu
OTBETCTBEHHOCTM 30aHUn 1 coopyxxeHun (cm. FOCT 27751).

HopmaTvBHble 3HaYeHWst Harpy3ok M BO3OEWCTBUN, NoAapasgeneHve Harpy3ok Ha MOCTOSIHHbIE U
BPEMEHHbIE (ANUTENbHbIE N KPATKOBPEMEHHbIE), 3HAYEHNSI KOI(MULNEHTOB HAAEXKHOCTU MO Harpyske u
KO3a(hp1LMEHTOB coveTaHun criegyeT npuHumaTs cornacHo CI 20.13330.

4.2.5 Yeunusa n gedopmMaLim B NpOCTPaAHCTBEHHbIX KOHCTPYKUMAX CneayeT onpeaensTtb, NPUMeEHss:

- MeTOA KOHEYHbIX JNIEMEHTOB C Y4eTOM (PM3NYECKOW HENUHEWHOCTU (Heynpyrux Aedopmauunn
©eToHa 1 apmaTtypbl) U BO3MOXHOro obpasoBaHus TpewmH B cootBeTcTBum ¢ CI 63.13330;

- MEeToObl TEOpUU Ynpyroctwu, TEXHMUYECKOMN Teopun obonoyek u NpakTN4eCKnx MeTodoB pacyeTa
TOHKMX 0D0NOYEK M CKNafoK, y4uTbiBarOWMNX HepPa3pe3HOCTb KOHCTPYKUMK, NOOATIIMBOCTb OMNMOp U p,ma(bparM,
Hanun4yne pe6ep, OTBepCTMI7I n npoemoB, HepaBHOMEpPHbIE U ANHAMUYECKME Harpy3km n T.n.;

- MeToAbl YNpyronnacTu4eckon Teopun, NpUKNagHon Teopun gedopmMaLimin xene3obeToHa ¢ y4eToM
NpakTUYECKUX TFMNOTE3 W YNPOLLEHUA YNPYronnacTUYeckoro pacyeTa, BbiTeKalolmx M3 ocobeHHocTel
paboTbl xene3obeToHa ¢ TpewmHamu;

- MeTOo4 MpeAernbHOro paBHOBECHS, B TOM 4ucrie Mo AedOpMUPOBaHHON Cxeme, Ansl onpeneneHust
HecyLei CnocoBHOCTM UMM NPOBEPKM HasHaYeHHbIX cevyeHuii 6eToHa U apmaTtypbl B NpeaBapuUTesibHbIX U
paboumx pacyeTax, C WCMOMb3OBaHWEM CXeMbl M3foMa W (OPMbl paspyLUeHWsi, YCTAHOBIEHHbIX
UCMbITAHUSIMW MOZENEN KOHCTPYKLMIA [0 paspyLUeHus;

- pesynbTtatbl 3KCNEpUMEHTAalIbHbIX nccnegoBaHmm Hal'lpﬂ)l(eHHO-ﬂed)OpMMpOBaHHOFO COCTOAHUA
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06pasLoB NPOCTPaAHCTBEHHBIX KOHCTPYKLIMA.

[MpyM nNpoeKkTMpOBaHMM CIOXHbIX MNPOCTPAHCTBEHHbIX KOHCTPYKLUMA MNOMMMO pPacYEeTHOW OLIEeHKU
Hecylen crnocobHOCTUN, TPELUMHOCTOMKOCTU U OedOpMaTUBHOCTM creayeT MNPOBOAUTb MCMbITAHUS WX
dmanyecknx mogenen.

(M3meHeHHas pegakuus, M3m. N 1),

4.2.6 lNpu cocTaBneHnn pac4yeTHOW CXeMbl MOKPbITUS NN NEPEKPBLITUA PEeKOMEHAYETCHA NCNOoNb30BaTb
CPeaUHHYI0 NOBEPXHOCTb Maakow NNuTbl, NOAKPENNEeHHON pebpamu NnnMTbl 060N0YKN, MHOTOrpaHHMKa MIn
cknagku. [lna nokpbITMRN, KOTOPbIE MO YCIOBUAM BO3BeAEHMSA 06pasyroTcsa Kak MHOrOrpaHHUKKW, BMCaHHbIE B
NOBEPXHOCTb OBOMOYKM, C 4YUCIOM rpaHen # >7 (Hanpumep, Ha yyacTke Mexay guadparmamu) 3a
pacyeTHY0 MNOBEPXHOCTb [OMyCKaeTCA MPWHUMATb [MagKyl CPeauHHYK MNOBEPXHOCTb OOOMOYKM C
NpubnMKeHHbIM onpedeneHemM OOMOMHUTENbHLIX MOMEHTOB M HOPMasibHbIX CUM, BO3HUKAIOLWMX B MecTax
nepenomMoB AeVCTBUTENbHON NOBEPXHOCTY.

[na nNpoCTpaHCTBEHHbIX pPebpUCTbIX KOHCTPYKUMW, a Takke AN CknagyatblX W BOMHUCTbIX
CBOAOB-000MN0OYEK 33 CpeaMHHYI0 NMOBEPXHOCTb OOMyCKaeTCA NPMHUMAaTb NOBEPXHOCTb, B KOTOPOW nexat
LEHTPbI TSXKECTU MOMNepeYHbIX CEYEHUN KOHCTPYKUMI. B aToM crnyyae B pacyeTax pebpucTbix, cknagyaTbix v
BOMHUCTbIX 0BOMoYeK [AOonyckaeTCsd MNPUMEHATb YCPEAHEHHYK NPUBEOEHHYI TOMNWMHY 060NoYKkn

Oreg = A /o 1 ycpepHenHyo npusepeHHyo xectkocte L= H Iy fe | rpe Ay n Jy- nnowagb u mMomeHT
VHepLWW NPUBEAEHHOIO BYTABPOBOIO CEYEHUS C LLIMPUHOW MOMKK, PAaBHON © .

3a pacyeTHbl MporeT o6osioyek, MHOrorpaHHWKOB M CKMagoK criedyeT NpuHUMaTb paccTosiHve
MeXay OCSIMM OMNop MOKPbLITUIA U NEPEKPLITUA.

3a pacyeTHbI pa3mep CTOPOH 060MoYeK, MHOTOFPaHHMKOB M CKIMAAoK B NiiaHe crnegyeTt NpUHMMaTh
paccTosiHMe MeXAy OCSAMU COOTBETCTBYHOLUMX OOPTOBbLIX 3NeMEHTOB unu guadparm. lNpu aTom, ecnun ons
pacdeTa cuctema Aenutca Ha none oboNovkM M KpaeBble 3NEMEHTbl, B pacyeTe crnegyeT yyuTbiBaTb
3KCLEHTPUCUTET NPUMbIKaHMA nonga obonoyku k gnadparme unm K 60pToBbIM ANEMEHTaM.

Mpu onpeneneHun ycunuin B ene3obeToHHbIX MPOCTPaHCTBEHHbIX KOHCTPYKLMAX B YNPYron craguu
nnowagb U MOMEHT MHEpPLMM OOMNyCcKaeTcs NPUHUMAaTb Kak Ans GETOHHOro CeYeHus Unu NpPUBEAEHHOrO K
Hemy, ecnn H>1% (K - koacbduUUMEHT apMnpoBaHus, onpeaensemMbii Kak OTHOLUEHME NNoLWanmn ceyeHust
apmMaTypbl K nnowanu nornepevyHoro ceyeHuns anemeHTa, %). lpu pacyeTe C y4yeToM Heynpyrmx CBOWCTB
Xene3obeToHa 1 0O6pa3oBaHMs TPELUMH, a Takke MEeTOAOM NMpedenbHOro paBHOBECUS, CNedyeT YYnTbiBaTb
OEeNCTBUTENbHbIE XapaKTEPUCTUKM Xene3obeTOHHbIX CeYEHMI AN paccMaTpuBaeMon ctaamm ux paboTbl.

4.2.7 Tpn pacyeTe xenes3obeTOHHbIX Monornx obonodek KnHemaTuyeckuMm crnocobom MeTtoaa
npegenbHOro paBHOBECUS CriedyeT paccMaTpuBaTb PaBHOBECME KOHCTPYKUMM B MOMEHT McYeprnaHus ee
HecyLlen cnocobHOCTU U nepexoda B U3MEHsieMyto cuctemy. Bua n xapakrep nnactu4eckoro MexaHusma,
KOHpurypauuo n pasmepbl AUCKOB B CXEMe U3roMa cnegyeTt NnpMHUMaTth C y4eTOM Buaa Harpysku, CBOMCTB
MOBEPXHOCTU W YCMOBWWA 3akpenneHus KoHTypa. [pu HeobxooumocTn pacyeT Hecylen cnocobHocTu
criegyeT BbINOMHATb C y4eTOM AedpOpMMPOBAHHOTO COCTOSIHWSA - KakK OTAESbHbIX 3M1EMEHTOB KOHCTPYKLWK,
TaK U KOHCTPYKLUN B LIESIOM.

PacueT Hecyllelt cnocobHOCTM MOHOMUTHBIX, COOPHO-MOHOMUTHBLIX WM COOPHBLIX MPOCTPaHCTBEHHbLIX
KOHCTPYKUMIA METOAOM NpefenbHOro paBHOBECUSI AOMYCKaeTcsl Npou3BoauTb 6e3 yyeTa MOHTaXHbIX U
APYruX yCUnuin, BO3HUKALWUX B HUX A0 3aMOHOSMYMBaHUS, B NPOLIECCE U3TOTOBIEHMWS U PaCKpyXanmBaHus.
Mpn HeobxogumocTu criegyeT yuuTbiBaTb Oe(OPMUPOBAHHYIO CXEMY KOHCTPYKUMM, B TOM 4ucne oT
nepeMeLLEeHNiA, HaKOMMEHHbIX B NPOLECCE M3rOTOBMEHUS U BO3BEAEHWNSI KOHCTPYKLIMN.

4.2.8 Yyactkm nnutbl, O0DONOYEK M CKMNadoK, B KOTOPbIX [MaBHble pacTArMBaloLne HanpshKeHus
7 pr¢ NPEBbILLAIOT 3HAYEHUE PACYETHOTO COMPOTUBNEHUS GEeToHa OCEBOMY PaCTSHKEHUIO Ry, cneayet
apMupoBaTtb, MCXOAS W3 YCMOBUSA MOMHOro BOCMPUATUA apMaTtypon pacTarmsarowwmx ycunun. lNpu aTtom
Aonyckatb pys > 3Ry He pekoMeHOyeTcs - B 3TOM Crlyyae TOMLUMHY COOTBETCTBYIOLIMX Y4aCTKOB
KOHCTPYKLMMK crnegyeT yBenuumeaThb.

4.2.9 Nnadparmbl 1 6OpTOBLIE 3MIEMEHTLI 000M0YEK, CKNagok, MHOFOrpaHHUKOB M CBOAOB-0005I04EK
M3 yCrnoBUSA WMX COBMECTHOW paboTbl C nonem KOHCTPYKUMM crnefyeT BKMAYaTb B pacyeT € y4eToM uX
XECTKOCTU U CXeMbI HarpyXeHusi.
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4.2.10 OTtBepcTust B nnutax pebpucTbix obornodvek, pasmepbl KOTOPbIX BOMblUE PacCTOSHUN MexXay
pebpamu cOOpHbIX SIEMEHTOB, a AN1A rnagkux obornodek - pasmepamm 6onee 20 &, OOIMKHBI YYMTbIBATbCA

npu pacyeTe KOHCTPYKLUN.

4.2.11 PacuyeT npenBapuTenbHO HAMNPSXKEHHbIX KOHCTPYKLUMIW cnefyeT npou3BOAUTb C  y4eTOM
HayanbHbIX (NpedBapuTEnbHbIX) HanpskkeHun W gedopmauun B OeToHe U apmaTtype, noTepb
npeaBapuUTENbHOrO HanpsiXXeHus 1 0cobeHHOCTen Nnepefayn NpeaBapuUTENbHONO HaNPsHKeHUs Ha 6eToH.

Mpy pacyeTe NPOCTPAHCTBEHHbLIX KOHCTPYKLMIA MO TPELMHOCTOMKOCTM U AedopMauusam ycunus ot
NpeABapuUTENbHOMO HaMPSPKEHUS apMaTypbl AOMNycKkaeTcsi MPUHUMaTh Kak BHELLHUE CUTlbl, MPUIOXEHHbIE B
MeCTax aHKEpPOBKM apMaTypbl, @ NMPW KPUBOSMHENHBIX CTEPXKHSIX - Kak HOpMasibHble CUIbl, AEVCTBYOLME MO
HanpaBrieHWto paanyca KpMBU3HBI.

PacyeTr npeaBaputenbHO HaMpPsKEHHbIX 3MEMEHTOB MPOCTPAHCTBEHHbLIX KOHCTPYKUUIA criegyet
npoussoauTb ¢ yyetom CI163.13330.

4.2.12 Tpu pacyeTe NPOCTPAHCTBEHHbLIX MOKPbITMI nponetom 6onee 100 M unn C NOBEPXHOCTbLIO
oyepTaHusa, He npegycmoTtpeHHoro CIT 20.13330, Harpy3ku OT OENCTBUS CHera u BeTpa [[onyckaeTcs
onpeaensaTb NO 9KCNEpPUMEHTarbHbIM JAaHHbIM HA OCHOBE pe3ynbTaToB MPOAYBOK MOLENEN COOPYXEHUW B
aspoauHaMmyeckmx Tpybax.

4.2.13 lMepenady COCPeAOTOMEHHBLIX Harpy3ok criegyeT npegycMatpuBaTb Ha pebpa XecTKoCTH,
anadparmbl 1 6opToBblE Garnku obonoyek U cknagok. [lonyckaeTcs Npu COOTBETCTBYHOLLMX KOHCTPYKTUBHBIX
MEPONPUSATUSIX YYUTbIBATL B pacyeTe COBMECTHYH paboTy MPOCTPaHCTBEHHOW KOHCTPYKUUWM U YCTPOWMCTBA
ONsl NoABECKN rpy30B (KpaHoBbIX 6anok v T.n.).

(N3meHeHHas pegakuus, Mam. N 3).

4214 [Ons TOHKOCTEHHbIX 3MEMEHTOB MPOCTPAHCTBEHHbLIX KOHCTPYKUMA cnegyet npou3BoAnTb
NpoBepPKy MECTHON YCTOMYMBOCTU M NPOYHOCTU. PacyeTHyto NpoBEepKy MECTHOW MPOYHOCTM Nnons ob6onoyku
pekoMeHZyeTCcs npou3BOoAWTb METOAOM MpedernibHOro paBHOBECUS C  Y4eTOM U3MeHeHus opMbl
NOBEPXHOCTU MONSA KOHCTPyKUuMM cornacHo 11.24, 11.26. MNpu aTtom cnegyeTt yyunTbiBaTb HECOBEPLUEHCTBO
dopMbl MOBEPXHOCTU TOHKOCTEHHBIX MPOCTPAHCTBEHHbLIX KOHCTPYKLIMA.

MpuBNMKEHHYIO OLEHKY KPUTUYECKOW Harpy3KM TOHKOCTEHHbLIX MPOCTPAHCTBEHHbIX KOHCTPYKUWUA Mpu
notepe yCTOMYMBOCTU peKOMeHOYeTCs NPOU3BOANTL cornacHo 4.2.19-4.2.22.

4.2.15 Tlpn BbIGOpe pacyeTHOM CXembl COOPHO-MOHOMUTHBIX MPOCTPAHCTBEHHbBIX KOHCTPYKLMM
crnegyeT yyuTbiBaTb MOAATNIMBOCTL CTLIKOB M OCOBEHHOCTU nepepaun ycunui vepes Hux. [Npu nepegave
ycunui yepes 3aknagHole geTany U NpuBapeHHble K HUM CTEPXHM UMW NNacTWMHbl NOAATNMBOCTb CTbIKa
JonyckaeTcsl yuuTbiBaTh Mcxods M3 3HadeHusa 0,5-1 mm Ha kaxpgoe Takoe coeguHeHue. lMpu nepepade
CKMMaLLMX YCUMUN Yepe3 CTblKW, OMOHOSMYEHHbIE MENKO3EepPHUCTbIM GeTOHOM, MoAAaTNMBOCTL CTbika
AOMNYCKaeTCs yunTbiBaTb CHUXKEHNEM 3HAYEHMSA HauYanbHOro MOAyns yrNpyrocTu Menko3epHucToro 6eToHa u
BBeAEHVWEeM B pacyeT MOHWXEHHOW MECTHOW UMW yCPeAHEHHOW XeCTKOCTU C YY4ETOM OTHOLUEHMWS LUMPUHbI
CTbIKOB K PACCTOSHUIO MeXy HUMM.

4.2.16 MMpornbbl 3MEMEHTOB B >KeNe300eTOHHbIX MPOCTPAHCTBEHHbLIX KOHCTPYKUUSX HE [OIDKHbI
npeBbIlWaTh NPeaenbHO A0MYCTUMbIX 3Ha4YeHu, npuBedeHHbix B CIM 20.13330, npu 3TOM Npornd NoKpbITUIA
B Buge 000NoYeKk ABOSIKOW KPWMBU3HbLI UMW B BuUAE MHOrorpaHHukoB nponetom 18-60 m gormkeH ObiTb He
6onee 1/400 nponeTta, a nponetom 6onee 60 m - 1/500 nponera.

4.2.17 Tpu pacyeTe anemMeHTOB COOPHbIX NMPOCTPAHCTBEHHbLIX KOHCTPYKLMI Ha BO3AENCTBME YCUNUN,
BO3HMKAOLLMX MPU UX NOABLEME, TPAHCMOPTUPOBAHNN U MOHTaXe, Harpy3ky OT MaccChl 3NIEMEHTOB crnegyeT
NPUHUMATbL C KOI(PPULMEHTOM OMHAMUYHOCTM, paBHbiIM 1,60 - npu TpaHcnoptupoBaHun, 1,40 - npwu
nogbeme n MoHTaxe. [JonyckaeTcs npuHMMaTb Gonee HM3kMe, 0OOCHOBaHHbIE B YCTAHOBIIEHHOM MOPSAKE,
3Ha4YeHuns KoadduruneHTa QUHAMNUYHOCTK, HO He Huxe 1,25,

4218 Tlpn pacyeTe MO MNPOYHOCTU XKENe300EeTOHHbIX 3NEMEHTOB Ha AEeWCTBME CXUMAatOLLEeWn
NPOAONBLHON CUIbl CNEAYET YUYNUTbIBaTb CryYanHbI 3KCLEHTPUCUTET £, , NpuHuMaemsii no CIM 63.13330.

4.2.19 Pac4yeT no ycToM4MBOCTU (POPMbI TOHKOCTEHHbIX MPOCTPAHCTBEHHbLIX KOHCTPYKUWIW criegyeT
Npou3BOAUTE C Y4E€TOM HauvanbHbIX HECOBEPLLUEHCTB U Aedopmaumin nonsyyectn 6eToHa npu onutensHOM
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OEencTBmMm Ha rPY3KW.

MakcumanbHble 3HaYeHUsl HavarnbHOro HEeCOBEpLUEHCTBA crieayeT onpeaensTb OMNbITHbIM MyTeM UMu
3afJaBaTb MO aHamnorMM C KOHCTPYKUMSAMWU MOAoGHOro Tuna, AN KOTOPbIX YCTaHOBMEHbl UX BO3MOXHbIE
3HayeHus. [pu OTCYTCTBMM OMbITHBLIX AaHHbIX B 3amnac BENUYMHBI KPUTUYECKOW Harpy3ku y4eT HadanbHbIX
HECOBEPLUEHCTB PEKOMEHAYETCS BbIMOSHATL YMHOXEHWEM Moayns aedopmauuii 6eToHa Ha KOs ULMEHT
0,75.

4.2.20 B npakTuyeckux pacuyetax rMagkux ONVHHBIX LUNMHOPUYECKUX 06onodek MpoaonbHble
HOpMarbHble CXMWMaloLWUe HanpsKeHuss & OT [OeWCTBMSA pacyeTHOM Harpysku, BbIYUCIEHHblE B

npeanonoXeHun ynpyron paboTbl Xene3obeTOHHbIX 3NEeMEHTOB, OOMMKHbI OblTb He OGonee 3HaveHus,
onpegensemMoro no gopmyne

Ha
op = D,ziﬁ, 4.1)

a ckanblBaloLme HanpshkeHWs T Mo HeWTparibHOM OCKM OOSKHbl He ObiTb Goree 3HayeHus, onpeaensemoro
no copmyne

5 3ra
npl/l co4yeTaHnn HopMalibHbIX N KaCaTellbHbIX Hal'lpﬂ)l(eHMl?l cnenyet CO6J'IPO/J,aTb ycnosune
3
) T
2= =1
(‘_F:D "|:I:I ’ (4'3)

rae Cpu T BbluMcnsaOT no oopmynam (4.1) n (4.2).

Ona rnagkux KOPOTKUX LUIIMHOPUYECKMX OOONOYEK WHTEHCMBHOCTb MOSTHOM PaCHETHOW Harpysku
JormkHa 6bITb He 6onee 3HayeHus1, onpegensemoro no gopmyne

2
0,755 o 1
g =4, = o=
R} wifaRy-1 (4.4)
Mmagkve nogbemucTble U nonorne o60MoYKkM BpalleHWs U nepeHoca crieqyeT NPOeKTUpoBaTb TaknM
obpasom, 4Tobbl MPU PaBHOMEPHOM BHELUHEM AaBIieHWUM MHTEHCUBHOCTb MOJSIHOW PacyeTHOM Harpysku He
npesblllana 3Ha4eHns KpUTUYECKOW Harpysku, ornpeaeneHHon no popmyne

2
5
_o28 2| &
? R

) . (4.5)

roe Ry - 6onbwuin M3 paguycoB KpuBUaHbI obonoukn: K = F (Fyf A ) - koadduumeHT, yunteiBatoLwmii
yBEMNMUEHUE KPUTUYECKON Harpysku Ha oBOrouKy C yBenudeHuem oTHolweHus Ro f Fy. [na o6onoyek, y

KoTopbIX Fa ! 5 <1,5 npuHumaetca & =1, a ana oboroyek, y KoTopbix Fgffj= 1,5 - 3HaveHve
K npvHumaeTca no Tabnuue 1.

Tabnuua 1
Rg IRI 1,5 1,75 2 2,25 2,5
e 1,15 1,4 1,6 1,8 2,0

B dbopmynax (4.1)-(4.5):
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&, & - TonwmHa n pagnyc KpuBm3sHbl 0605104eKk;

£ - mogynb gecdopmaumii 6eToHa, MPUHMMAEMbI B 3aBUCUMOCTW OT OMTENbHOCTM OEeNCTBUS
Harpysku no 5.7.

4.2.21 B cny4yae, ecnu no pesynbtatamMm pacdeta yCTOMYMBOCTb rnaakon o6onoykn He obecneyeHa, B
HeW cnegyeT npegycmatpuBaTb YCTPOUCTBO pebep xecTkocTu. [Ons 0Bonoyek NOnoXUTENbHOW WUnuv
OoTpULATENBHOM rayCcCOBOW KpMBU3HbI pebpa crneayeT pacnonaratb B ABYX B3avMHO MepPneHOMKYISApHbIX
HanpaBneHusax. [ns yunuHapuyeckmx obonoyek gonyckaeTcs YCTPONCTBO TOMBKO KONbLEBLIX pebep.

[na npeOoTBpalleHVsi MOTepu MECTHOW YCTOMYMBOCTM paccTosiHve Mexay pebpamu cnegyet
Ha3HavaTb He Gonee 7 ./ A&, rae &y - MeHbLUMI paamnyc KPUBU3HBLI 0GONOYKN.

PeGpuctble 06oMoYkM Mpu pacyeTe YCTOWYMBOCTM MOMYT paccMaTpuBaTbCs Kak OpPTOTPOrMHble. B
cryyae, korga pasmepbl pebep 060Mx HaNpaBIeHW U PacCTOSIHUA MEXOY HUMK pasfnnyaloTcs Mexay coboi
He Gonee yem Ha 20%, peGpucTylo 06OMOYKY MpU pacdeTe [AoMNyckaeTcs paccMaTpvBaTb Kak Magkylo C

YCINOBHOW TOSLLNHON 5_;", onpeaensiemon no dopmyre

5 =~f12174, (4.6)

M C YCNOBHBbIM MOAYNEM YNpPYroctu Ef , onpegensieMbim no hopmyne
A
B §= E—
BE IE (4.7)

roe & - pacctosiHue Mexay ocsiMU coceaHux pebep;

A - nnowagb ceyeHusi, obpaszoBaHHOrO O4HUM pebpoM BMecTe C NMPUMbIKALWUMK YacTamu Tena
000MOYKN LUIMPUHOW & ;

[ - MOMEHT UHepLKnK TOrO Ke CevYeHuns.

Ons pebpucTbix unnuHapuyeckux obonodek nNpu nonb3oBaHuu gopmynamu (4.1)-(4.3) nog &, T,

Zgwn Ty cnegyet NOHUMaTh Hanps>KeHUs, OTHECEHHbIE K yCJ'IOBHOVI TOonwMHe 060n04KK 'E'f .

(M3meHeHHas pegakuus, M3m. N 3).

4.2.22 Tlpy NpoOeKTUpOBaHMM >XeNe300EeTOHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMIA MOKPBLITUA W©
nepekpbITUA cnegyet obecneumBatb WX YCTOMYMBOCTb MNPOTWMB MNPOrpeccuMpylowero obpylieHus npu
nokarbHbIX aBapuUNHbBIX BO3OENCTBUSAX. YCTOMYMBOCTb MPOCTPAHCTBEHHBIX KOHCTPYKUMIA MNOKPBITUA W
NepekpbITUA 30aHMN U COOPYXXEHWWA MPOTUB Mporpeccupyowero obpyweHua cnegyet obecneuvvBatb
N30bITOYHOW HecyLLel CNOCOBHOCTBIO "KIMOYEBbIX" AEMEHTOB, KOHCTPYKTUBHBIMW MEpamMu 1 NpYMEHEHNEM
maTepuanos, obecrnevmBaoLwnX pasBUTME B KOHCTPYKTMBHBIX SIEMEHTax U UX COeANHEHUSIX NNacTUYeCKmX
nedopmauni.

PacueT Ha nporpeccupyioliee obpylleHve criegyeT MNpous3BOaUTb Ha AEWCTBUE HOPMATUBHbIX
Harpy3ok, ¢ NPUMEHEHNEM HOPMATMBHbLIX 3HAYEHWI NMPOYHOCTHBLIX XapaKTepPUCTUK apMaTypbl 1 6eToHa, U C
y4eTOM (PU3NYECKON, FreOMETPUYECKON N KOHCTPYKTUBHOM HENTMHENHOCTEN.

4.2.23 bonblienponeTHble MPOCTPAHCTBEHHbIE KOHCTPYKUMW 34aHWA W COOPYXEHWn cregyet
paccunTbiBaTb Ha yCUIMS OT M3MEHEHUS TemnepaTtypsbl, a B criy4ae HeobxoaMMoCTh - U OT ycaakm GeToHa,
BO3HUKAIOLLNX B KOHCTPYKUMAX BCNeACTBME 3afefikM UX B OCHOBaHME U B3aMOAEUCTBUA HapPyXHbIX W
BHYTPEHHUX KOHCTPYKLUMI C pa3HbIMM TeMNepaTypHbIMU 1 ycaao4HbIM1 AedopMaunusamu.

PacueTHble 3HadeHUss TemnepaTtyp MNPUHUMMAKOTCSA Afs  PasfMYHbIX  KIMMMATUYECKMX pPaloHOB
Poccuiickon ®epepaummn no CIT 131.13330, a 3HadyeHMs pacyeTHbIX NPUBEAEHHbLIX TemnepaTtyp - B
cootBeTcTBuM ¢ Cl120.13330.
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PacyeT npousBoasaT Ha HebnaronpuaTHble COYETaHWs MEeTHUX (MIONBCKUX) U 3UMHUX (SIHBapCKUX)
npuBeAEeHHbIX TemnepaTtyp, KoTopble MOryT ObiTb Kak B nepuos CTpOUTEnbCTBa, Tak U B nepuog
aKkcnnyaTauum 3gaHuin.

Pacuet ycunuii u gedopmMaumii NMPOCTPaAHCTBEHHbIX KOHCTPYKUWUIA Ha M3MeHeHve TemnepaTypbl
[AOMyCKaeTcs BbIMOSIHATL B YMNpYro cTaguu, Mpyu 3TOM criedyeT yuuTbiBaTb MOAATIIMBOCTb CTbIKOBbLIX
coeauHeHuii (anst c6opHbIX KOHCTPYKLIMIA) U OCHOBAHMUS.

M3rubHyto n npoaornbHy0 XEeCTKOCTU CTbIKOB ANna COOPHbIX KOHCTPYKUMI creayet onpeaensts no CrI1
63.13330 - kaKk Ons apMUPOBAHHbIX BGETOHHBLIX CEeYEeHMN, C Yy4eTOM TpeLUMH, MAacTUYEeCKUX CBOWCTB WU
nonsy4ectn 6eToHa.

4.2.24 Xene3obeTOHHblIE MPOCTPaHCTBEHHbIE MOKPbLITUA U NEepPeKpbITUA AOIMKHbI COOTBETCTBOBATb
TpeboBaHusaM noxapHon 6e3onacHoOCTW, NpuBeAeHHbIM B [1].

Ins pacuyeta npegenia OFHECTOWKOCTM MO MOTepe Hecyllei CrocoGHOCTU Kene3oGeToHHOM
KOHCTPYKUMWU crnegyeT MPUMEHSITb TE Xe YpaBHEHWs paBHOBECUs U Aedopmauluv, U3 KOTOpbIX BbIBOAAT
dhopmMynbl ANsi cTaTUYecKoro pacyera.

PacyeT npepena OrHeCTOMKOCTM MO MOTEpPe Hecylen cnocobHOCTM cregyeT nNpou3BoauTb B
COOTBETCTBMM C pacyeToM Kene3ob6eTOHHbIX KOHCTPYKLWIA MO NpeaenbHbIM COCTOSIHUSIM NEPBOW rpynmnbl NO
CI 63.13330, CIN 20.13330 1 ¢ y4eTOM crnegyoLmx yCroBuii:

- B Crnyyasix, Korga Hemnb3si YCTaHOBWUTb 3HAYeHWe YCWUMUI OT HOPMAaTMBHOW Harpysku, OonyckaeTcst
NpYHUMaThb KX paBHbIMU 0,7 pacyeTHbIX;

- NPV MPOEKTUPOBAHUM MPOCTPAHCTBEHHbLIX KOHCTPYKUWUIA 30aHWA U COOPYXKEHWUIM, OTHOCALLMXCS K
NepBOMY YPOBHIO OTBETCTBEHHOCTW, OTKasbl KOTOPbIX MOCHe Mo)xapa MOryT MPUBECTU K TSHKENbIM
9KOHOMMYECKMM M 3KOJSIOTMYECKMM MOCNEACTBUAM, a TakKKe KOHCTPYKUMA, BOCCTaHOBIIEHME KOTOPbIX
notpebyeT GonbLUMX MaTepuanbHbIX 3aTpart, creayeT oGecneynTb NX OrHECOXPaHHOCTb.

(N3meHeHHas pegakuus, Nam. Ne 2).

4225 [ns noBblWeHWs NpedenioB OrHeCcTOMKOCTM unM  obecneyeHust  OrHecoXpaHHOCTU
NMPOCTPAHCTBEHHbIX KOHCTPYKLUMI criegyeT MPUMEHSTb OrHEe3aLMTHbIE NMOKPLITUS.

5 Tpe6oBaHMA kK MaTepuanam v N3genusm
5.1 Onsa >kene3obGeTOHHbIX TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUWIA crnedyeT MpUMEHATb
GeToHbI 1 apmaTypy, npegycMmoTpeHHble CIM 63.13330.

5.2 [Ona Hecywmx TOHKOCTEHHbIX MPOCTPAHCTBEHHbLIX KOHCTPYKUWUA PEKOMEHOYETCS MNpPUMEHSITb
TSDKEmNble, B TOM YUCNE MENKO3epHUCTble, BETOHbI KNaccoB MO MPOYHOCTU Ha cxatue oT B20 go B60 mnnum
nerkue 6eTOHBI NO MPOYHOCTU Ha cxaTmne He Hmke B12,5 (cm. TOCT 25820).

Jlerkme GeTOHbI KraccoB MO MNPOYHOCTM Ha coxatve B7,5 u B10 ponyckaetca npuMeHATb B
COBMELLEHHbIX MPOCTPAHCTBEHHbLIX KOHCTPYKUMAX NokpbiTuin (cM. FTOCT 25820).

|-|0pVI3OBaHHbIe n  KpynHonopuctblie OeToHbl B HecyLwmnx Xene3obeToHHbIX NPOCTPAHCTBEHHbIX
KOHCTPYKUKNAX O0NYyCKaeTCA NPUMEHATb nNpu cneynanbHOM TEXHUKO-3KOHOMUYECKOM 000CHOBaHUN.

5.3 B kayecTBe npenBapuTENbHO HaMNpPsKEHHOW apMaTypbl PacTsSHYTbIX OOPTOBLIX 3NEMEHTOB
GonbLIEnpoNeTHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMI pPEKOMEHAYETCA MNpeaycMaTpuBaTb KaHaTHYHO
NMPOBOSIOYHYIO apmaTypy MMM MyYkM M3 TakMx KaHaToB, 3alUMLLEHHblEe OT KOPPO3UW OO 3aMOHOINUYMBAHUS
OLIMHKOBKOWM unu gpyrum cnocobom, gonyckaembim CI 28.13330 (cm. Takke 13.15).

5.4 Knacc no npo4YyHOCTM Ha CXaTue TSDKENOoro MenKO3epHUCTOro GeToHa, MpMMEHSeMOoro Ansi
OMOHOJTN4YMBaAHNA HeCyLWnX CTbIKOB, OOJDKEH ObITb HE HUXe NPOEKTHOro Kracca rno npo4yHOCTU Ha cXaTtue
OeToHa CTbIKyEMbIX 3J1EMEHTOB.

[MpM OMOHOMMYMBAHMM KOHCTPYKTMBHBLIX CTBLIKOB KMacc Mo MPOYHOCTU Ha CxaTue Tsaxenoro 6eToHa
unn 6eToHa Ha NOPUCTLIX 3aMNONHUTENAX AOMKEH ObITb He Hke B10.
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5.5 [na nNpoCTPaHCTBEHHbLIX KOHCTPYKUWWA  MOKPbITUW, 3KChnyaTupyemblx 6e3  Hapy>xxHOW
rMapoun3onauun, pekoMeHayeTcs NPUMEHATb TSxernble 6eTOHbl Mapkv No BOAOHEMPOHULAEMOCTN HE HUXe
W8. B ocTtanbHbIX cnyyasx Ans KOHCTPYKUUIW, NOABEPXKEHHbBIX aTMOCHEPHbIM BO3AENCTBUAM MPU pacyHeTHON
oTpyUaTenbHOM TemnepaType HapyXHoro Bo3gyxa Bbiwe MuHyc 40°C, wmapky ©OeTtoHa no
BOLOHENMPOHNLIAEMOCTU HE HOPMUPYHOT.

5.6 Mapky GeToHa MO MOPO3OCTOWKOCTV CredyeT HasHayaTb B 3aBMCUMOCTM OT TpeGoBaHWi,
NpeabABMAEMbIX K KOHCTPYKLMSIM, PeXXrMa UX KCNSyaTauum 1 YCroBUIA OKpYKatoLLLein cpeabl.

[nsa KOHCTPYKLMIA, nofBepraeMbix atMocdepHbIM BO3AENCTBUAM OKpY>KaloLLen cpeabl Npy pacyeTHom
oTpuuaTenNbHOW TemnepaType Hapy>XHOro BO3dyXa B XONoAHbIM nepuog oT MuHyc 5°C go muHyc 40°C,
Mapky ©eToHa No MOpPO3OCTOMKOCTW crneayeT npuHuMaTtb He Hwxke F75, a npu pacyeTHOM TemnepaType
Hapy>XHOro Bo3ayxa Bbilwe MuHyc 5°C mapky 6eToHa no MOPO30CTOMKOCTU HE HOPMUPYIOT.

B ocrtanbHbix crniyyasix Tpebyemble MapkM 6eToHa MO MOPO3OCTOMKOCTW YCTaHaBMUBAOT B
3aBUCMMOCTM OT Ha3Ha4YeHUsA KOHCTPYKUUI U ycroBui okpyatowen cpeabl (cm. CIM 131.13330).

5.7 3HayeHus Ha4yanbHOro Moayns ynpyroctu 6eToHa Npu cxaTUM U pacTsKEHUU, a Takke 3HaYeHUs
Moayns caopura 6etoHa criegyet npuMHuMaTh B cootBeTcTBumM ¢ CI 63.13330.

Mpu NpogomKUTENbHOM AEVWCTBUM Harpy3kn 3HadeHus mogynsa gedopmaumii 6eToHa onpegensioT ¢
yyeTom nonadyyectu no opmyne (6.3) Cr 63.13330.2018.

Mpu HeNpoaomMKMTENBHOM AEVWCTBUM HArpy3kn 3HavyeHne moayns gedopmaunii 6eToHa onpeaensitoT
YMHOXEHWEM 3Ha4YEHNs ero HavanbHoro Moayns ynpyroct £ Ha koadduumenT 0,85.

(N3meHeHHas pegakuusa, Mam. N 1).

6 OCHOBHble TPe6OBaHUA K KOHCTPYUPOBAHUIO

6.1 MoHONUTHBLIE NPOCTPaHCTBEHHbIE KOHCTPYKL UM
6.1.1 MOHOMWUTHbIE MPOCTPAHCTBEHHbIE KOHCTPYKLMW credyeT MpoekTUpoBaTb C rMagkon MnAvTowm,
TONWWHON [, onpeaenseMon pacyeTom.

[ns NoBbILIEHMS1 XeCTKOCTM nons oboNoYkn Unu cknagku AonyckaeTcs npegycmaTpusaTtb pebpa
NpPSMOYronbHOro unu TpaneuneBupgHoro ceuvenus. Llar pebep cnegyet onpenensite pacyeToM Mons
060M0YKN MMM NNUTBI CKNaZKU Ha NPOYHOCTb, YCTOMYMBOCTb MNN NOKanbHYK HECYLLY CnocobHOCTb. Ons
YMeHbLUEHNS u3rmbatoLimx MOMEHTOB B NnTe 0OONOYKM OCb CUMMETPUM ceveHns pebep pekomeHayeTcs
coBMellaTb C HanpaBneHWemM HopManu K NoBepxHocTu (ons pebep, pacnonaraemblx B MecTax nepernoma
CKnag4yaTol NoOBEPXHOCTHU, - C HanpaBneHnem BUCCEKTPUCHI YrNa CONPSKEHNS TPaHEN).

(M3meHeHHas pegakuus, M3m. N 3).

6.1.2 MOHOMUTHbIE TOHKOCTEHHbIE KOHCTPYKLMM MOKPLITUIA AONyckaeTcsl NPOeKTMpoBaThk C NobbIMU
o4yepTaHMAMU MOBEPXHOCTU M hopMamu B nnaHe, NpeaycMOTpeHHbIMK 4.1.1 HacToswero cBoga npasun.
[nsi BO3MOXHOCTU MPUMEHEHUSI MHOroKpaTHO obGopaynBaemon (NMOABWXKHOW M MEepeHOCHOoM) onanyoku
TOHKOCTEHHbIE KOHCTPYKLUN PEKOMEHAYETCS MPUMEHATD!

- C NWHen4yaTbiMM MOBEPXHOCTSMU (UMnMHApuYeckne, runepbonuyeckne o6GOMNOYKM, KoHOMAPI,
npu3aMaTmnyecKkmne CKnagkm);

- C MOBEPXHOCTAMW MepeHOCa NOMOXUTENbHOW rayCCOBOM KPMBU3HbI (Nnapabonuuyeckue M Kpyrosble
obonouykn).

6.1.3 Ctpeny nogbema MOHOMUTHbIX 06onoyek cnegyeT npuHumatb oT 1/10 go 1/5 nponeta, yron
HaKMoHa KacaTeNlbHOM K MOBEPXHOCTU MOHOJIUTHBIX MOKPBLITUA C FTOPU3OHTOM Ansi X GeToHMpoBaHUS Ha
OLHOCTOPOHHe onanybke - He Gonee 35°.

6.1.4 B kauyectBe OOpPTOBbIX 3MEMEHTOB 000MOYeK, CKNagok, MHOrOrpaHHMKOB PEKOMEHAYeTCs
ncnonb3oBaTb Oarnku, pambl UMK apKkM MPEUMYLLECTBEHHO C MPSMOYrONIbHOW MM KBagpaTHOW OpMON
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rnonepeyvHoro ceyeHust Bbicoton He MeHee 1/80 nponeTa, unu depmel.

6.1.5 MNepexoa oT NnNUTbl K BOPTOBLIM AnemMeHTaM 1 pebpam cnenyeT BbINOMHATL NMaBHbLIM, B BUAe
ByTa wwupuHon o 10 & . Ecnn yCTpOMCTBO ByTa HEOOCTATOMHO ANSl BOCMPUATUS KpaeBbIX U3rmbaroLmnx

MOMEHTOB, criefyeT npedycmaTtpuBaTth yTonweHus nnutel oT 0,5% o &. Mpu HeobxoaMMocTW B NnuTe
cnenyeT npegycMaTpuBaTth NraBHOE YTOMNLWEHUE OT LieHTpa K 6opTOBbIM SreMeHTaM.

6.1.6 ApMUpoBaHMEe MOHOIUTHBIX NMPOCTPAHCTBEHHbIX KOHCTPYKLMIN peKOMeHAYEeTCsl NMPOEKTUPOBaTh C
NpUMEHEHNEM rOTOBbIX CBAPHbIX CETOK M KapKacoB..

Y pacTtaHyTOM rpaHu m3rmbaembiX NAMT criefyeT npegycMaTpuBatb HE MeEHee OAHOW apmaTypHOW
cetkn. CxaTble MAWUTbI, TOMWMHA KOTOPbLIX ONpeaenserca ycrnoBuem obecnevyeHus MecTHOW HecyLuewn
CMOCOBHOCTM MNN YCTOMYMBOCTU, U pacTsHYTble MMAWUTbl PEKOMEHOyeTCs apMmpoBaTb MO pacyeTy AByMS
ceTkamu, pacnonaraembiMM CUMMETPUYHO OTHOCUTENBHO CPEAMHHOW MNOBEPXHOCTM C obecneyeHnem
MUWHVMManbHO AOMYCTUMOrO 3HAaYEHMS 3aUTHOrO crnosi 6eToHa.

B cnyyae, ecnn B nnuTe KOHCTPYyKUMM apmaTtypa no pacyeTy He Tpebyetcs, To cnepyet
npegycmatpuBaTb KOHCTPYKTMBHOE apMUpOBaHWe MNWTbl HE MeHee, YeM OOHOW CETKOW U3 apmMaTypHbIX
cTepxkHeln anameTtpom 3-4 mm. HauGonbluve paccTosHUS MeXay OCAMM apMaTypHbIX CTepXKHEN OOIKHbI
ObITb He 6onee 4 & 1 He 6onee 200 mMm.

6.1.7 [Ina BoCNpuATUSA pacTArMBaloWMX YCUIMIA B KOHTYPHbIX 3NieMeHTax, anadparmMax n 3aTskkax
OonbLuenponeTHbIX MOKPbITUA  peKoMeHOyeTcs  npedycMaTpuBaTb MNpeABapuUTENbHO  Hanpsiraemyto
apmaTypy, npMHumMaemyto cornacHo CI163.13330 n 5.7.

lMpenBaputenbHO Hampsraemylo apmaTtypy crnegyeT pacnonaratb B KaHanax unuM nasax c
nocrneaylwum 3amMoHonuymeaHmem 6etoHom unm B TpybuaTtbix KaHanoobpasoBaTensx 6e3 cuenneHus ¢
6eToHOM C nocnegylowmmM Ux 3anosiHeHMeM MPOTUBOKOPPO3MOHHBIMKM cocTaBaMu. CxeMbl pacnonoXeHus
Hanpsraemown apmMaTypbl B OCHOBHbIX TUNax NPOCTPAHCTBEHHbLIX KOHCTPYKLMI NOKasaHbl Ha puCyHke 6.1.

a - B kynone, 6 - B Nonorow 060ro4ke NonoXUTENbHOW rayCCOBON KPMBM3HbLI, ONEPTON MO KOHTYPY, 8 - B
LIaTPOBOW CKNajke, e - To xe, ¢ hepmamum-amacparmamu, onepTbiMy B yriax o6onouku, 0 - B
unnuHapudeckoit obonoyke, e - B LELOBOW OAHONPONETHON 060mMouyKe, X - B LIeAOBON Hepa3pes3Hoi
000royKe, apMMPOBAHHOM NEPEKPECTHLIMMU NMyYKaMu, U - B 30HTUYHOM 000504Ke, 06pa3oBaHHOM U3 YeThIpex
rmnepbonnyeckmx napabonongos

PucyHok 6.1, nucT 1 - Cxembl pacnonoXeHns Hanparaemon apMaTypbl
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PucyHok 6.1, nucT 2

6.1.8 B GopTtoBbix anemMeHTax 6anoyHbix obonouyek u cknagok o 80% pabouen pacTsHyTOM
apMaTypbl JOMNYyCKaeTCcs pasmellaTtb Y pacTAHYTON rpaHn. B TOHKOCTEHHbIX 3NemMeHTax NpOCTPAHCTBEHHbIX
KOHCTPYKLUMIA pacTaHYTYI0 apMaTypy PeKOMeHAyeTcs pacnofnarate paBHOMEPHO BAOMb PACTAHYTOW 3OHbl
cevyeHund O6OJ'IOLIKI/I, CKnagkun nnm MHororpaHHuka.

6.1.9 MuHMManbHble 3HAYeHUs TOMLWMHbLI 3aWUTHOrO crosi 6eToHa Anst paboyen apmatypbl crnegyet
npuHumaTts no CI163.13330.

6.2 COOpPHO-MOHONMUTHbIE MPOCTPAHCTBEHHbIE KOHCTPYKLUU

6.2.1 COOpPHO-MOHOMUTHbIE KOHCTPYKLUMM MOKPbITUA W MEepeKkpbiTU crnegyeT npoekTupoBatb C
MCMoNb30BaHMEM B KayecTBe Hecyluein onanybku ene3obBeTOHHbIX UMM apMOLEMEHTHbIX TOHKOCTEHHbIX
anemeHToB (CM. pucyHOK 6.2), obecneumBaloWnX CO34aHME T[OTOBOW MOBEPXHOCTU  MOTOSKA,
YAOBMNETBOPSAIOLWEN APXUTEKTYPHO-KOHCTPYKTUBHBIM —TpeboBaHMsaM. TpeboBaHusi K NPOEKTUPOBaHWIO
apMOLIEMEHTHbIX 3nemMeHTOB Hecywen onanybku npusegeHol B CI1 96.13330. Hecywyto onany6ky
MPOCTPAHCTBEHHBbIX KOHCTPYKLUMIA crnegyeT pacCcyuTbiBaTb Ha Ycunusi oT COOCTBEHHOro Beca, OT Beca
YNOXEHHOr0 MOHOSNUTHOrO OeToHa W  MOHTaXHbIX Harpy3ok. [1oBepxXHOCTb Hecyllen onanyoku,
conpukacarLasca C MOHONUTHbIM GETOHOM, M BbIMYCKU apmaTtypbl AOMKHbI obecneynBaTb COBMECTHYIO
paboTy onanybku n MOHONUTHOrO B6eTOHa.

a - TOHKOCTEHHbIN KOpPOBYaThIii kene306eTOHHbI UMW apMOLEMEHTHBIN 3NEMEHT; 6 - AeTanb NonepeyHoro
CEeYEHMs1 KOHCTPYKLUMK; T - MOHOMUTHBIV BETOH; 2 - BbINYCKM apMaTypbl U3 HECYLLEN onanyGku

PucyHok 6.2 - COOpHO-MOHOMNUTHBIE 060MOYKM C MCNONB30BaHUEM HECYLLEN Kene306eTOHHOM unm
apMoLieMeHTHoOM onanybku
6.2.2 lNpun npoekTupoBaHMM CHOPHO-MOHOMUTHBLIX KOHCTPYKUUIN peKkoMeHayeTcs npeaycmaTpuBaTh
cbopHble anadparmbl, 6opToBbIE 3MeMeHTbl unu pedpa. CoopHble AnadparMbl 1 GOPTOBLIE 3NIEMEHTDI
crnefyeT U3roTOBNATL Kene3obeToHHbIMK, B TOM YMCHE C HecyLlen apMaTypown, n metannnyeckumm. Cxema
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CcHOpPHO-MOHONUTHOW 0BOMNOYKN MOKPLITUA 30aHUA NpMBEAEHa Ha PUCYHKe 6.3.

1 - MOHONUTHasA NNuTa-0bonoYKa; 2 - meTannuyeckas unm cbopHas xxenesobetoHHaa epma-gunacdparma

PucyHok 6.3 - Cxema c60pHO-MOHONUTHOM 0B0MN0YKN NOKPLITUSA
Ona obecnevyeHnsi nepedayn KOHTAKTHbIX YCUMMM MeXay MOHOMUTHbIM 6eToHOM M cBopHbIMU
3MIEMEHTaMW B HUX pEeKOMeHAyeTcs npeaycmaTpuBaTth LUMOHKW, YNOpbl, BbIMYCKM apMaTtypbl U 3aknagHble
aetanu (no 6.4).

6.2.3 [N CHWXeHUsI pa3MepoB MOMEPEYHOrO CeYEHUs] COOPHbIX SNEMEHTOB MPU MPOEKTUPOBAHMU
pekoMeHAyeTcs npedycMaTpuBaTb Ha BpPeMS MOHTaXa BpEMEHHble 3aTsbkkM, Ofopbl U Apyrue
nogkpennsiowme ycrponctea. BbiOvpaTb ©6eToH M apmaTypy pPeKkoMeHAyeTCcsi C Y4eTOM YCIoBUMA
N3roTOBIEHUA, NPegyCMOTPEHHbIX MPOEKTOM npoundsoacTtea padot (MIMP) no CI 70.13330.

6.2.4 pn KOHCTPYMPOBAHUN MOHOMUTHBIX YacTen COOPHO-MOHOMMUTHBIX KOHCTPYKUMIA Heobxogumo
yuutbiBaTth 6.1.1-6.1.6.

6.3 C60opHbIe NPOCTPaHCTBEHHbIe KOHCTPYKLMU

6.3.1 CHopHblEe NPOCTPAHCTBEHHbLIE KOHCTPYKLUUN PEKOMEHAYETCA MPOEKTUPOBATbL U3 TOHKOCTEHHbIX
NaHenbHbIX, OMNOYHbIX (apPO4YHbIX) M OPYrMX COOPHbLIX 3MEMEHTOB, KOTOPbIE MOCKE YCTAHOBKM Ha MECTO
COEOUHSIIOTCA NyTEM OMOHOSIMYMBAHUSA CTbIKOB W CBapku 3aknagHblx geTanen, u obpasyloT CBOAbI,
060noYKkN, cKkNnagkm U Opyrme KOHCTPYKUMM MOKPLITUIA U NepekpbiTUA. CTblku COOPHBIX NMPOCTPAHCTBEHHbIX
KOHCTPYKUMI OOMKHbI BbiTb paccymTaHbl U CKOHCTPYMPOBaHbLI M3 YCIOBUS HAAEXHOW nepedayn oT OAHOro
aneMeHTa K ApPYroMy YCWIMWIA, BO3HUKAKLWMX B COEOMHEHMU NPU MOHTaXe (B CTblKaxX YKPYMHEHHbIX
3N1EMEHTOB 1 NpU HaBecHOM cbopke 6e3 necoB) 1 B NpoLiecce aKCnyartaumm.

dopMa 1 pasmepbl 3NEMEHTOB COOPHbBIX KOHCTPYKLMIA AOMMKHbI YOOBNETBOPATE TpeboBaHMAM pacyeTa
N HasHa4yaTbCsl C YY4ETOM TEXHOMOMMW UX W3rOTOBMIEHMS, TPAHCMOPTMPOBAHUSA U MOHTaxa, B TOM 4ucne
MOHTa)xxa Onokamu C NPUMEHEHUEM YKPYMHUTENbHOW COOPKM MOHTaXHbLIX 3MIEMEHTOB Ha CTPOUTENbHON
nnowagake (cm. Cl 70.13330).

ﬂ,OﬂyCKaeTCﬂ NPUMEHATb KPpyNHOPAa3MepHble J3J1IeMEeHTbl, WU3roToBldemMble Ha CTpOMTeﬂbHOIZ
nnowagke, B 60ﬂbUJeI'IpOJ'IeTHbIX N Opyrnx yHUKanbHbIX KOHCTPYKUMUAX, a TakKkKe B Cllydaax, Korga 31O
TEXHNYECKN N SKOHOMUNYECKN uenecoo6pasHo.

Mpu npoekTMpoBaHUM COOPHBIX MPOCTPAHCTBEHHbBIX KOHCTPYKUMWA WM UX 3MEMEHTOB Aonyckaemble
OTKITOHEHWST OT UX HOMMHAIbHbBIX Ppa3MepoB crieayeT HasHa4vatb cornacHo FOCT 13015.

6.3.2 OuepTaHue cpeavHHOW MOBEPXHOCTU COOPHBLIX OBOMNOYEK MOKPLITUMA CcrhedyeT npuHMMaTb C
y4yeToM yaoBCTBa pacyneHeHNs KOHCTPYKUMM MOKPbITUS UNN NEPEKPbITUS HA MUHUMAarbHOE YMCIO TUMOB
naHenem w JApyrux 3NeMEeHTOB Mpu MaKCUManbHOW WX MoBTOpAeMocTW. Hanpumep, ans obonoyek
NONMOXMUTENbHOW rayCCOBOW KPUBU3HbI MOTYT MNPUMEHATLCA MOBEPXHOCTU BpalleHus (cdepuyeckas,
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Topom,qaanaﬂ) nnn Kpyroeaa NnoBepxHOCTb nepeHoca.

B kauyecTBe COOPHbLIX 3MIEMEHTOB MPOCTPAHCTBEHHBLIX KOHCTPYKLWUIA MOKPLITUA U  MNepeKkpbITU
peKoOMeHOYeTCs UCMONb30BaTh:

- NNoCKne nnn unnnHapuny4eckne naHesnum, B TOM 4Yncrne KOMnJiiekCcHble, NOBbILLEHHOM FOTOBHOCTU;

- onadparmMbl U GOpTOBbIE 3MEMEHTbl B Buae 0Ganok, apok, Ge3pacKoCHbIX M PacKOCHbIX epM,
0anoK-CTeHoK.

Bankn n apku MoryT ObiTb NPAMOYrofibHOro, TaBPOBOro, ABYTABPOBOro, MyCTOTENOro U ApYyrux
nonepeyHbIX cevyeHnn. PactsaHyTole n narmbaemble anadparmbl U BOPTOBbIE 3MNEMEHTHI, a Takke naHenu
anuHon 12 m n 6onee uenecoobpasHo NPOEKTMPOBAThL C NpeaBapuUTEnbHO-HAMNPSKEHHOW apMaTypon, a B
cny4yae HeobxoaMMOCTU Ha Nepuoa MOHTaXa - C BpeMeHHbIMU noakpenneHusamm (no 6.2.3).

MpY KOHCTPyMpOBaHUM COOPHBIX MPOCTPAHCTBEHHbLIX MOKPbLITUIA 1 MEePeKPbITUI AOMYyCKaeTcs U apyroe
UrieHeHVe TMpu COOTBETCTBYIOLLEM TEXHUKO-9KOHOMUYECKOM OGOCHOBaHUM, HampuMep, Ha naHemnu,
BKITtOYaloLLMe YacTu GOPTOBbIX 3NIEMEHTOB UK Avadparm.

MprMepbl YNEHEHUS] OCHOBHBIX COOPHbIX MOKPLITWIA U NEPEKPLITUI NpUBEAEHbI Ha pUcyHke 6.4.

6.3.3 Pasmepbl nonepeyvHbIX CeyvyeHur COOPHbLIX INEMEHTOB crnegyeT npuHMMaTb He MeHee: Mo
ToNwuHe nAnTbl & - 8-30 MM; MO BbICOTE CEYEHUs OCHOBHbIX pebep naHenen & - 1/20 ux OnuHbI, Mo
LWwmpuHe cedeHuns pebep naHenen f - 40 mm.

Pa3mepbl B MeTpax
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a - ANMHHas unnuHapuyeckas obonovka n3 naHenen pasmepom 3 6 M, 6OPTOBLIX ANIEMEHTOB 1 Anadparm,
MOHTUpYyemas YKpYNHEeHHbIMW anemMeHTamu, 6 - TO e, KOPOoTKas U3 NNOCKUX naHenen paamepoM 312 M un
Avadparm, g - obonoyka BpalLeHUs 13 TpaneuneBnaHbIX KPMBOMMHENHBIX UMW MIOCKUX NaHenew, & -
LaTpOBble CKNagkv U3 TpaneumeBUaHbIX Y NPSMOYTofibHbIX NaHenewn, 0 - 060noYku ABOSKON KPUBU3HbLI U3
naHenewn pasmepom 3 6 M, MOHTUPYEMbIe YKPYMHEHHBIMWU drieMeHTamMm pa3Mmepom 3 18 M, e - BONTHUCTbIN
CBOA U3 NOCKUX NaHernew, X - waTpoBas Bucsa4as 06ono4yka (Co cpegHer onopon) us TpaneumeBuaHbIX
naHenew, u - coctaBHas obono4yka n3 YyeTblpex runepbonuyecknx napabonomgos, COBpaHHbIX U3 HEMMOCKMX
naHenewn pasmepom 3= 9 M, K - CTpenbyaThil cBOA-060M04ka U3 runepbonmyeckux naHenen ¢ TopLeBon
CTeHKoN-aAnadparmon, /1 - cknagyaToe NokpbiTue, 7 - naHenb, 2 - GOpTOBOM aNeMeHT, 3 -
depma-gnadparma, 4 - MOHTaXHbIN 610K pasamepom 3 18 M

PucyHok 6.4, nucT 1 - MpumMepbl YneHeHns cOOpHbIX MPOCTPaHCTBEHHbBIX MOKPBLITUIA U MEPEKPBITUI

20



PucyHok 6.4, nucT 2

BoptoBble  GanoyHble  aneMeHTbl  CrlegyeT  KOHCTpPyupoBaTb  @HanorMyHbiMM  TUMOBBIM
Xene3obeToHHbIM GankaM MOKPbITUA M MEPeKpbITUA, a OBopToBble pPacTAHyTble 3NeMeHTbl 06onoYek
NOMNOXUTENBHON rayCCOBOW KPUBU3HLI - C NpeaBapuUTenbHO-HaNPsHKEHHON apMaTypor. BopToBbie anemMeHTb!
¢ nponetamm meHee 20 M JONyCcKaeTcs KOHCTpyMpoBaTb 6e3 npeaBapuUTEnbHOrO HanpsXKeHUss apMmatypbl.

(N3meHeHHas pegakums, Mam. N 3).

6.3.4 B mectax p[ewcTBMA KpaeBblX MOMEHTOB W MaKCUMalbHbIX [faBHbIX PacTArMBaloLLMX
HanpskKeHu JonyckaeTcs YTOMWeHWe MnuTbl, B TOM YuCrie C MOMOLLbI CMOA MOHOMUTHOro 6eToHa,
yknagbiBaemoro no cbopHbiM nnutam. [lpu 3TOM [JOMKHbl OblTe MpeaycMoOTpeHbl Heobxogumoe
AOMNOMHUTENbHOE apMMpoOBaHWE MOHOMUTHONO cnos (Hampumep, B yrnax o6O0noYeK MOoNoXUTENbHON
rayCCoBOWN KPVBMW3HbI) M KOHCTPYKTUBHbIE N TEXHOMOrMYeckme mMeponpusatus ans obecneyeHns cuenneHus
MOHONNTHOrO Cfiosi CO COOpPHbIMM MaHenAMW. TONWWHY NNAUTbl COOPHBLIX 3MEeMEHTOB [omnyckaeTcs
NPMHUMATbL NEPEMEHHOW - MMaBHO M3MEHSsLWencs mexgy pebpamyn nnm CcTyneH4aTon, MOCTOSHHON B
npegenax nponeTa.

6.3.5 B cnyuvae, korga apmartypbl, YCTaHOBIIEHHOW B COOPHbIX 3rieMeHTax, He4oCTaToO4YHO, criegyeT
npegycMmatpvBatbh [OOMOMHUTENBHOE apMuMpoBaHWe B BuAe NpenBapuUTENbHO HAMPsKEHHbIX MOSICOB U
OTAENbHbIX 9M1EMEHTOB WNU  CTEPXHEW, YKNaabiBaembiX B MpoLecce BO3BEAEHMSI KOHCTPYKLUUW.
MpenBapuTtenbHOe HamnpshkeHMe TakoW apmaTtypbl CnedyeT OCYLLECTBRATb HaTshkeHuem Ha OGeToH wu
nocneaywowum obeToHnpoBaHmeM. CTepXXHM UMM CETKU OOMOSTHUTENBbHOr0 apMUMPOBaHWUS LOMycKaeTcs
yKnagpiBaTte B CTblkax Mexay naHensamMu W OpYyruMu  3remeHTamu (Hanpumep, Ans obecneyeHus
Hepa3pe3HOCTU B MECTax COMpPshKeHMs coceaHmx 0b6onoyek).

6.3.6 COOpHble KOHCTPYKUUM B BuAe NaHenemn-oborovek, naHernen-cknagok (pa3amepom, paBHbIM
nponeTy Mexay onopamu NoKpbITUA MU NEPEKPLITUNA 3aaHWUIA) cnegyeT NPOEKTMPOBaTh MCXOASA U3 YCINoBMS,
YTO UX U3FOTOBNSIOT, TPAHCMOPTUPYHOT U MOHTUPYIOT KaK rOTOBbIE MPOCTPAHCTBEHHbIE KOHCTPYKLINN.

CoeavHeHMs 3NEMEHTOB NpU YKPYMHUTENbHOW cOOpke crnegyeT MpOoeKTMpOoBaTb MNPOCTbIMU AN
BbINOSIHEHNS, 6€3 3aMOHONNYNBAHMS.

(M3meHeHHas pegakuus, M3m. N 3).

6.3.7 B KOMOWHMPOBAHHLIX MPOCTPAHCTBEHHbLIX KOHCTPYKUMSIX MOKPbITUA MNrnUTbl OBOMOYKM UMK
CKNafKu BbIMONHATCA U3 Xene3obeToHa, a 6opToBble 3MeMeHTbl, YCTPOUCTBA AN NMOABECHbLIX KPaHOB U
Ap. - u3 cTanbHbix ¢epm, 6anok M T.n. [Mpu NpPOEKTUPOBAHMN KOMOWHUPOBAHHBLIX KOHCTPYKLMMA
pekoMmeHayeTcs obecnevnBaTb COBMECTHYH pPaboTy >Xene3o0eTOHHbIX W METamnnMYecknx 3NeMeHTOB
NMOKPbLITUS UNWN NEPEKPLITUSA.

6.4 CTbIKM COOPHbLIX KOHCTPYKLIMMA

6.4.1 CTblKM KOHCTPYKUMW [AOMXKHbl ObiTb HageXHbl M MNPOCTbl Npu COOPKE U OMOHOMNYUBAHUN.
CnegyeT pasnuyaTb CTbIKM pacyeTHble, MPOEKTUpyemble AN BOCMPUSATUA pacHETHbIX YCUITURA, |
KOHCTPYKTMBHbIE (HanpMMep, OMOHOSIMYEHHbIA CThIK Mexay cocefHummn naHensmu-obonodkamum KXKC). K
KOHCTPYKTMBHbIM CTbikaM TpeboBaHve pacyeTa No NPOYHOCTU He NpeabABAAETCS.

6.4.2 Pac4yeTr CTbIkOB NO NPOYHOCTN peKoMeHayeTcda npoum3soguTb B 3aBUCMMOCTUM OT BuAa
nepegaBaemMbIX 4epe3 HUx yCI/IJ'II/Il71. PacuyeTHble CTbikn obBonoyek, Cknagok K MHOrorpaHHMKOB cnenyet
KOHCTpynpoBaTb CO LWNOHKaMn - AOnd obecneyeHusi nepegayvn KacatesibHblX, CXUMaWnx unm

21



pactarmearonx yCMJ'II/II7I. I'Ipvl 3Ha4YeHn HanpsxeHuna cuenneHuna 6eToHa 3aMOHONUYMBaHNA C BETOHOM
CGOprIX 9NIeMeHTOB T, He npeBblillatoluemMm 3Ha4yeHne 0,25 R&f , B CXKaTbIX CTblKaxX OOMNYyCKaeTCA y4nUTbiBaTb
conpoTunBrieHne TpeHuto.

CxeMbl CTbIKOB NpuBeAEHbI HA PUCYHKe 6.5.

(M3meHeHHas pegakuus, M3m. N 3).

6.4.3 B cTblkax >kene300eTOHHbIX 9fIEMEHTOB CO CTallbHbiMM aunadparmamm u  OOopTOBbIMU
3afleMeHTamMn BMECTO LUMOHOK B METannM4eckon KOHCTPYKUUM crieqyeT npedycMmaTtpuBaTh XKeCcTkue ynopbl
(cm. pucyHok 6.6) unu ctepxxHeBble aHkepbl. XKecTkme ynopbl criegyeT npegycmaTpuBaTth Takke B CTblKax C

Xene3obeToHHbIMM Anadparmamu - B criyyae, ecnv LUNOHOK He4OCTaTOMHO ANS BOCMPUSATMSA COBUraroLLmMX
YCUNUIA.
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a - cxKaTbli CTbIK NaHenen co cBapHbIMM Haknagkamu, 6 - To Xe, C Nepenyckom apmartypbl, 8 - TO Xe, C
OTrMbamu Npu HanNU4YMKU COBUralLWmMX YCUMNWN, & - pacTaHYTbIN CTbIK, O - TO XKe, MPU HanMyMM CABUratoLLmX
YCWIMWIA, € - CTbIK CO CBApPHOW HaKMagKom 1 LUNOHKaMW, paboTaloLNA Ha COBWI, X - TO €, UCMbITbIBAIOLLNA

cxaTtue ¢ n3rmbom, u - CTblK NaHenemn Bucsyert 060noYKkM Ha BaHTe, K - CTbIK NaHenemn u gnadparmbl

CMEXHbIX 0D0OYEK 1 CXema LUMOHKM CTbIKa, 1 - NnaHens, 2 - 3aknagHasa getanb, 3 - COeAMHUTENbHas
Hakrnagka, 4 - 6eToH 3amMOHONMYMBaHKS, 5 - NpogoNnbHasa apmMaTypa CTblka, 6 - BaHTa B TpybKe C 3alimMTHOMN

cmaskon, 7 - anadparma c Bbiyckamun apmatypsl, 8 - cBapHOW OB, 9 - LLNOHKK

PucyHok 6.5, nuct 1 - Cxema CTbikoB COOPHbLIX KOHCTPYKLWIA
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1 - cTanbHOM ynop, 2 - WNOHKKU, 3 - 6ETOH 3aMOHONNYMBaAHUS

PucyHok 6.6 - CxeMa CTbIKOB Xene300eTOHHbIX 1 MeTann4yeckmx arieMeHToB
6.4.4 CoeavHeHue apmaTtypbl B CTblkax crnedyeT OCYLECTBMATb CBAPKOW CTEPXHEW C 3aknagHbiMu
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aetanammn unu mexay cobow, a Takke nyTeMm nepernycka KoHLOB cTepxHen n ceTok cornacHo NTOCT 14098 u
FOCT 10922. Ins ymeHbLUeHUs ANUHbI Nepenycka apMaTypHbIX CTEPXHEN AOMYyCKaeTCsl UX CTbIKOBaHWE C
MOMOLLIbIO Mepenycka neTenb AMaMeTpom (MnNu pa3mepom CTOPOHbl) He MeHee 10 4 C 3agenkon B LUOB

KaykOoW NeTnu Ha AnvHy He meHee 154 (4 - AnameTp CTbiKyeMblX cTepxkHel). Mpu pacnonoxeHun neTersb

B BEPTMKaNbHOW NNOCKOCTW BHYTPW MeTefMb MO WX NEPUMETPY AOMKHblI ObiTb 3anoXeHbl NpoAofbHbIE MO
CTbIKy CTEPXHW (CM. pUCyHOK 6.5, 2, 0). [pn pacnonoxeHnu netenb B roOpM3OHTarIbHOM NIIOCKOCTM K HUM
crnedyeT npuBapvBaTb MPOAOMbHblE CTEpPXHW. PacyeTHble CTbIKM Ha Mepvog MOHTaxa A[onyckaeTcs
npoekTMpoBaTb 6e3 OMOHOMMYMBaHWA, MpedycmaTpuBas nepedady BO3HWMKAKOLWIMX B HUX YCUNUWA 4Yepes
coeauHUTENbHbIE MeTannuyeckne aetann (CM. pPUCYHOK 6.5, x).

MeTannuyeckue geTanu CTbIKOB JOIMKHbI ObITh 3aLLmLLeHbl OT Koppo3umu cornacHo CI1 28.13330.

6.4.5 Paamep WnpuHbl CTBIKOB criefgyeT HasHavaTb C y4eTOM JOMYCKOB AN pas3MepoB cobumpaeMbix
3NEeMEHTOB 1 NPUHMMaTL paBHbiM He MeHee 40 MM 1 He Gonee 150 mm.

|_|p0‘-IHOCTb OeToHa CGOprIX SJNIEMEHTOB NP1 MECTHOM CXXaTuWn B CTbIKE OOJKHA ObITb ODecneyeHa.

WnpuHa packpbiTUs TPeLWMH Ha YpoBHe apmMaTypbl AorkHa ObiTb He Gornee gonyctumoint no CIl
63.13330.

(N3meHeHHas pegakuus, Nam. N 3).

6.4.6 [Ina cokpalleHus pa3mMepoB WM 4ucna 3aknagHblX AeTanern U CTepXHeW, NPOoeKTUpyeMbiX B
CTblke, a Takke Ans ynpoweHus paboT Mo CTbIKOBAHMIO apMatypbl, AONYCKAeTCs OCHOBHYK apmatypy B
3aneMeHTax M B CTblKax NOKPbITUI COCPeaoTouMBaTh Ha OTAENbHbLIX y4acTkax B 30He pebep, nepecekaembix
CTbIKOM, @ NPV OTCYTCTBUM pebep - Ha ydacTkax NMPOTSKEHHOCTbIO B 5-10 TOMWMH NAUTLI NPU PaccTOSAHUK
mexgy yvyactkamum B 10-20 TONWMH NANTBI.

6.4.7 B cTblkax aneMeHTOB, paboTaloLMX Ha pacTsiKeHue Wnu usrnb, Bce pacTarvBaiolime ycunust
JOIKHbI  ObITb  BOCMPUHATHI  apMaTypoi, npedycMaTpuBaeMol creuuanbHo Unu - sIBnsiowencs
NPOAOIIKEHNEM OCHOBHOI apMaTypbl pebGep CTbIKyeMbIX 3/IEMEHTOB.

B cTbikax, BOCMPUHMMAIOLLMNX KacaTernbHble YyCUNUs caBura ¢ NOMOLLBIO LUMOHOK, pa3mepbl BbICTYMNOB
n yrnybneHun, obpasyembix B GeTOHe COOpHbIX 3NEMEHTOB U B 6eTOHe 3aMOHOMMYMBAHWS, OOMXKHbI

YOOBNETBOPSITb PACYETY LUMOHOK Ha CMATHe (Y 1 cpe3 (M no dhopmynam:
(y =Ry I Ly #g; (6.1)

(2R By Ly o, (6.2)

roe Rg, , Rbf - pacyeTHble conpoTuBNEHNss GeToHa COOPHLIX 3NEMEHTOB UM 6eToHa OMOHONMYMBAHUS
COOTBETCTBEHHO MPU OCEBOM CXaTUN N PACTSHKEHWM;
-"'117 , Ezk, £} - ANWHa, BbiCcOTa M rnybuHa WNOHOK (CM. PUCYHOK 6.5, u).

Ecnun yepes cTbik NepegatoTcsl MECTHbIE CABUraloLmne yCUnus, TO LUMOHKM YYMUTLIBAKOT TOMbKO B 30HE
OEeNCTBUS STUX YCUIUIA, NPU 3TOM [iBE KparlHUX LUMOHKN HE YYUTbLIBAIOT.

Mbkne BbINYCKN apMaTypbl U COeANHEHNA 3aKnagHblX netanen, pacnonoXxeHHble nepneHanKynAapHoO K
OCU CTblKa, He crnegyeT yduTbliBaTb B pacyeTe Ha ycunua caBura. Nx yCTaHaBNMBarT ANnA BOCNpPUATUA
BO3MOXHbIX pactAaArmBaroLmnx yCI/IJ'II/II7I, nepneHanKynapHbIX K OCU WBa, U N0 KOHCTPYKTUBHbLIM COO6pa)KeHI/I9|M.
Ecnn Takoe apMupoBaHMe MOXeT MOJIHOCTbH BOCMNPUHMMATL [AaHHble pacTdarMBarvulpe ycunua, 170 B

opmyre (6.2) BMecTo 2 Ky gonyckaeTcs npuHuMaTh 3 Fp; .

Ecnn WINOHOYHBIA LWOB o6XaT ycunuem AT , NeprneHauKynspHbIM K MAOCKOCTM LUBa, TO BbICOTY
LUMOHKM JonycKaeTcs onpeaensaTb no gopmMyne
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Gy - 07N
T (6.3)

N NpUHMMaTb YMEHbLUEHHOW MPOTUB BLICOTLI, ONpeaeneHHon no dopmyne (6.2), Ho He Gonee YeM B ABa
pasa.
(M3meHeHHas pegakuusi, Mam. N 3).

6.5 OTBepcTUA N NpoeMbl

6.5.1 OTBEpCTMA U NpoeMbl pasnNMYHON (POPMbl B TOHKOCTEHHBLIX MPOCTPAHCTBEHHbLIX KOHCTPYKLMSIX
Jonyckaetca ycTpamBaTb B Mpegenax pacctoaHust Mexay pguadparmamu unu pebpamm KecTkocTu.
CeeTOBblE MPOEMbl MOMyT TakKke YyCTpauBaTbCsl C NepenagoM MOBEPXHOCTEN MOKPbITUS WU NyTem
pa3aBwkkM 060MnoYeK, CKNagok unm cBogoB.

Mpn 6Gonblwmnx pasmepax npoemoB B nnute (>40 § ) pekomeHayeTcsa B npegenax npoema

npegycmaTtpuBaTb pacrnopky U packockl, KOTOpPble BMECTE C OKalMnsowmummn pebpamm obpasyioT pamy nnm
cdepmMy, CMocobHy0 BOCMPUHMMATbL HOpMarbHble W KacaTemnbHble WM TOMbKO HOpMarbHble YCWUnus.
[onyckaeTcs nNpuUMeHeHWe creumanbHblX MeTanIMYecknx KOHCTPYKTUBHbLIX SMEMEHTOB, obGecneumBaroLLmx
MPOYHOCTb W KECTKOCTb KENEe300ETOHHbIX 31EMEHTOB OOOMOYEK C OTBEPCTUSIMU M NOAAEPXKMBAIOLLMX
CBETOMpPO3payHble NaHeNw.

(N3meHeHHas pegakuusa, Mam. N 1).

6.5.2 B cbopHbIx 06ono4vkax 1 cBoAax, U3roTOBNAEMbIX C NPUMEHEHNEM NNHENHbIX KeNe30H6eTOHHbIX
anemeHToB, ¢ 60MbLLON NMoWaablo CBETOBLIX MPOEMOB, pacnonaraLwmuxcs Mexay apkaMmm 1 NpoAOSbHbIMU
pebpamu, pekomeHOyeTCH YCTPOMCTBO B MPOeMax CaMOypaBHOBELUEHHbIX HanpsraeMbiX CUCTEM (PUCYHOK
6.7).

CamoypaBHOBeLLEeHHasl Hanpsraemas cuctema (pucyHok 6.8) pacrnionaraeTcss B umetollein gopmy
pomba siyeilke, 0Opa3oBaHHOM KOHTYPHLIMU 3MEMEHTaMW, U BKIIOYAET BEPXHUE U HWXKHWE HaKMOHHble
CTEPXKHW, COEANHSIIOLLME YITIbl SYEMKU C KOHLaMW LLeHTparibHOWM MeTannmyeckoi CTonku. 3aAaHHblii ypoBEHb
PacTsKEHNUS B HAKIMOHHbIX CTEPXKHSIX CO30aeTcs M3MEeHeHWeM AOJIMHbI CTOWKM C MOMOLLBbI HaTSHKHOro
YCTPOMCTBAa WM CbLEMHOIO AOMKpaTa. YkasaHHas cucTtema, obnajasi BbICOKOM XeCTKOCTbio Gnarogaps
CO34aHHOMY B Hel MnpefHanpsikeHuo, coBMellaeT (yHKUMKM Oropbl ANs CBETOMPO3payvyHOro MOKpbITUS U
aMemMeHTa XeCTKOCTU NMUTbI MO Kpak npoemMa.

(N3meHeHHas pegakuus, Mam. N 1).

a - obonouka; 6 - cBog, C NPUMEHEHNEM NMHENHbIX 3NEMEHTOB; 1 - caMoypaBHOBELLIEHHAsa Hanpsaraemas
cuctema; 2 - apka; 3 - npogosbHoe pebpo; 4 - cOopHble NNTLI; 5 - 3aTaXKa

PucyHok 6.7* - C60pHbIe NOKPLITUSA ¢ 6ONbLUON NMOLLaablo CBETOBLIX NPOEMOB
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* NameHeHHas pepakuus, Aam. N 1.

1 - KOHTYPHbIN 3NEMEHT; 2 - HAKMOHHbIN CTEPXKEHb; 3 - LleHTparnbHas CTolKa; 4 - oMKpaT

PucyHok 6.8 - CBeTOBOW NPOEM C HanpsiraemMon cucTeMon
6.5.3 OTBepcTust B nnuTe obonodek 1 Cknagok ¢ pa3mepoM CTOPOH (v agnameTpoMm) He Gonee 15 &

JonyckaeTtcsl ycTpauBaTb 6e3 cneumanbHOro YTOSMLWEHUS Kpasi NIUTbl, HO C YCTAHOBKOW KOHCTPYKTUBHOM
apMaTypbl, OKalMngALLEen OTBEPCTUE, ANAaMETPOM He MeHee 8 MM npu 5 >30 mm.

OTBEpPCTUSI PEKOMEHAOYETCA MPOEKTUPOBATL  KPYrmbiMu,

oBanbHbIMW UMM MHOFOYTOfibHbIMU  C
OKpYFIEHNEM YITIOB PaguycoM r =2 &.

6.5.4 B 30He oTBepcTui nNnuTbl pa3mepom Gonee 15 5 Kpasi ee MOSMKU OOJMKHbI BbIMNOMHATLCA C

YTOMLEHMEM U apMUPOBaHMEM (CM. PUCYHOK 6.9), ycTaHaBnuMBaeMbIMU pacdeTamu. YTOmLieHue crneayet
NPUHMMAaTb BbICOTOM =3 &, WUMPUHOW =2 & M Nnowagblo cevyeHun GeToHa u apmaTypbl HE MEHee 4em
nrnowane cedyeHmss 6eToHa M apmaTypbl B MONEPEYHOM CEYEHUUN BbIPE3AHHOMW YacTu MNUTbI. YTOSNLEHUSA

BOKpyr OTBepCTVIl7|, yCTpanBaeMbIX B pPaACTAHYTbIX MNOJIKaX, OOJDKHbl cCOoAepXaTb KOJIM4YeCTBO apMaTypbl,
00CTaTOo4YHOE OAnA BOCNPUATUA yCeunuma, npuxogdalerocd Ha Bbipe3aHHyr 4acCTb MOJIKK.

=]
=
-

.l']il
|
AN
Ala =158
Y
Jl,llr

1300

1 - apmartypa; 2 - cTblk apMatypsl ¢ nepenyckom Ha 30 i MM paBHOMPOYHbLIA CBAPHOWN CTbIK

PucyHok 6.9 - OkanmMnsitoiee apmMmpoBaHmMe BOKpPYTr OTBEPCTUN
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6.6 lechopmaLMOHHbIEe LUBbI

6.6.1 B npocTpaHCTBEHHbIX MOKPLITUSIX W MEPEKPLITUSX criegyeT npegycmaTpuBaTb WX paspesky
MOCTOSIHHBIMWA UM BPEMEHHbIMWM TeMMepaTypHO-yCafo4YHbIMM  LLIBAMW, pacCTosiHe Mexdy KOTOpbIMU
HasHayalT B 3aBUCMMOCTM OT KIIMMATUYECKUX YCMOBWUWA, KOHCTPYKTMBHBLIX OCOBEHHOCTEW COOPYXEHUS,
rnocreaoBaTenbHOCTU Npou3BoacTea paboT 1 T.n. Kpome Toro:

- B MHOrOMpOSIETHbIX MOKPbLITUSX credyeT ycTpauBaTb AeOpPMaUMOHHbIE LWBbI MeXAy MNapHbIMU
OOpPTOBLIMM 3NIEMEHTaMM (CM. pucyHok 6.10);

- B CKnag4atblX U BOJTHUCTbIX CBOAYATbLIX MOKPbITUAX ,El,erOpMaLLVIOHHbIe WBbI, C Lenb noBbilLeHUnA
MX BOAOHENPOHNL@EMOCTHN, peKoOMeHOYeTCA NPOEKTUpoBaTb Ha rpe6He Yy CKnagkum unu BOJiHbl CBOAA;

- TemnepaTtypHoO-ycafouHble  AecdopmaumMmM  NPOCTPAHCTBEHHBLIX  KOHCTPYKUWMA  AOMKHbI
KOMMNEHCUPOBATbLCA 3a CYET TMOKMX WM KadalLWMXCS KOMOHH, a Takke LUAPHUPHO MOABWXKHBIX WK
ynpyro-gedopmupyemMbix (MOMMEPHBLIX NPOKNaAoK) onopHbIX ycTponcTs. Mpu Gonbwux (100 m 1 Gonee)
nporneTtax NPUMeHsIT cBOOOAHO NodaTnMBbIE ONOpPbl MPU YCIIOBUM HEMOABWKHOIO 3aKpenneHns NOKpbITUS
He MeHee YeM B ABYX TOYKax MO CTOPOHAM KOHTypa MInu B yrnax;

- D,e(bOpMaU,I/IOHHbIe LBbI MOKPbITUA OOJKHbI COBMagaTb CO WBaMK, nepepe3aruimMmmn CTeHbl, ecrmn
cneumanbHO He nNpeayCMOTpeHbl MeponpuaTua ana HesaBsnMcnMmMoro ,El,e(bOle/lpOBaHl/lFl CTE€H U NOKPbITUA.

(N3meHeHHas pegakums, Nam. N 3).

1 2 5 2
vz LI
4 _An-_ 4
b b
O O

a - B HanpaeneHun {s; 6 - B HanpasneHuun { ; 1 - 6optosas 6anka; 2 - pepma-guadparma; 3 - obonouka; 4
- KOJNOHHA; 5 - WwosB

PucyHok 6.10 - Npumep pelueHns TemnepaTypHOro Lwsa
6.6.2 TloKpbITMS C KPYrnowW WM C MONUroHanbHOM ¢opMOn B MfaHe (06O0NOoYKM BpaLLeHus,
cknagyaTble kynona u T.n.) gunametpom 6onee 40 M, B KOTOPbIX He MOryT OblTb MpegyCMOTPEHbI
AedopMaUnOHHbIe LWBbl, AOMMKHbI ONUPATbCHA MO KOHTYPY Ha rMOKMe KOMOHHbI UMW MOABWKHbIE OMOpPbI B
pagvanbHOM HanpaBrneHun, JonyckatLwme KOMNeHcaUmio TeMnepaTypHbIX U yCaaoyHbIX AedopManuii.

6.6.3 B pacnopHbix nokpbiTMax nponetom 6Gonee 40 M, OMMPaKOLLIMXCA KECTKO WU LapHUPHO
HenocpeacTBEHHO Ha PyHOAMEHTbI, TeMnepaTypHO-ycagouHble Aecdbopmaunm cnegyeTt yunTbiBaTb Kak npu
pacyeTe, Tak U NPy KOHCTPYMPOBAHUN.

7 CBoabl

OCHOBHbI€ NONOXeHusA

7.1 CBoabl NpeAcTaBnstoT COOOM HEeCyLLy Kerne300eTOHHY MNPOCTPAHCTBEHHYK KOHCTPYKLMIO
MOKPbITUST B BUAE W3OrHYTOW BOONMb OCWU TMaAKOW UMM BOSTHUCTOM NNuThl, obragarowen pacnopoMm u
paboTatolen Ha cxxatme ¢ 3rnbom.

Ceopguatble NOKPbITUA NMPAMOYTOJibHbIX B MJlaHe OAHOMPONEeTHbIX WM MHOrornponeTHbIX 34aHUN
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cnegyeT NpOeKTUpoBaTb M3 COOPHLIX Xene306eTOHHbIX 3NeMEHTOB MMM MOHOMUTHOrO XenesobeTtoHa C
onupaHnem No NPoAofibHbIM KpasMm (BOoNb 0Bpasylollen) Ha KOMOHHbI, CTEHbl UMM HENOCPEACTBEHHO Ha
PyHOAMEHTBI.

Pacrnop cBogoB BoCnpuvHMMaeTcs 3aTsbkkamy (CM. pUCYHOK 7.1) M3 cTann wnu >xenes3obeToHa,
nonepevHbiMM CTEeHaMKu, pamamu, KoHTpdopcamm unM dyHoaMmeHTamum (CM. puUCyHok 7.2). [lpu
MPOEKTMPOBaHNM CBOAOB  CriedyeT y4uTbiBaTb MOOAT/IMBOCTb  3NIEMEHTOB  MIIU  KOHCTPYKUUA,
BOCMPUMHMMAaIOLLMX pacnop. Onsd CHMXeHUs NogaTNIMBOCTU NONEPEYHbIX CTEH, KOHTPEOPCOB U PYHOAMEHTOB
cnepyeT npegycmaTtpuBaTh 3aTSDKKWU, PACNONOXEHHbIE HUXXE YPOBHS Mora.

Ona 6GonbllenponeTHbIX MOKPbITUA C Tpebyemon OOMbWOW MMAOWAAb0 CBETOBbIX MPOEMOB
uenecoobpasHo NPUMEHATb COOpHbIE CBOABLI C UCMOMb30BaHMEM NUHEWNHBLIX SNEMEHTOB M3 BbICOKOMPOYHOro
BeToHa no 7.42-7.44.

(M3meHeHHas pegakuus, Msm. N 1, 3).

7.2 OuepTaHue cBoga criedyeT NMpUHUMaTb MO Ayre OKPYXHOCTW, napabonbl, LEMnHOW NWHUM Wnn
Apyrux, OnuskMx K HMM KpuBbiM. CBOAbl MPM3MaTUYEcKOro (MOSIMroHanbHOro) ovepTaHUsi COCTOAT U3
NPSMOJIMHENHbIX Y4aCTKOB, BIMCAHHbIX B AYTY YKa3aHHbIX Bblle KPUBbIX.

O‘-IepTaHI/Ie CBOOOB, CEeKUMU KOTOPbIX COCTOAT U3 Tpex wu Oonbluero 4ucna a3neMeHToB, AOns
COKpalleHnda Yncna Ttunopa3mMepoB 3J1EMEHTOB peKoMeHAOYyeTCA NPUHUMaTh No Ayre OKpyXHOCTWU.

7.3 CTpeny nogbema CBOAOB (B KOYe) B 3aBUCUMOCTM OT Ha3HaYeHUsi U pa3mMepoB NepeKkpbiBaemMoro
nomMeLleHns, CrnocoboB BOCMPUATMSA pacnopa, apXWUTEeKTYpHbIX TpeboBaHWA W ApyrMx  YCrnosuw
pekomeHayeTcs NnpuHumaTh B npegenax ot 1/2 go 1/10 AnvHbI nepekpbiBaeMoro nponera.

PucyHok 7.1 - CBoabl € 3aTsKKkamu

PucyHok 7.2 - CBoabl 6e3 3aTsxek
7.4 Mo dopme nonepeyHoro ceyeHus (BAonb obpasyiollen) cBoavaTblie MOKPbITUS OENATCA Ha
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uunuHgpudeckme (C NpsiIMONMHerHOM obpasylollern BepXHen MOBEPXHOCTU), cknagvatble U BOMHUCTHIE.
MpraoaHve nonepeyHOMy cedeHUo CBOAOB CKnaavaToro (TpeyronbHoro, TpaneumMeBuaHoro) unm BOAHUCTOro
oyepTtaHus (CM. pPUCYHOK 7.3) NOBbILLAET HECYLy CMOCOBHOCTb CBOAYATbIX MOKPLITUA WM MO3BONSET
CYLLIECTBEHHO YBENUYMBATb MX MPONeT.

Tan2 <

Ten 2 ’:I:
Tan 3 <%

a - umnuHgpudeckne ceoapl, 6 - cknagyaTtble cBogbl (Tunbl 1 1 2), 8 - BONHUCTBIE cBOAbI (TUnbl 1, 2, 3)

PucyHok 7.3 - NonepeyHble ceveHns CBOAYATLIX MOKPbITUA
Mo ycnoBusiM M3rOTOBNEHMS 3MEMEHTOB COOPHbLIX CBOAYaTbIX MOKPbLITUWA, YAOBCTBY YyKNagku
YyTENNUTENS N YCTPONCTBA KPOBNU NPeanoyTUTENbHbI LUAMHOPUYECKNE N CKNaayaTble O4epTaHns CBOAOB.

C6opr|e 3NIEMEHTbl CBOOYaTbIX ﬂOKprTVIIZ pekomMmeHOyeTca W3rotoBsidTb C MaponsonAaAlNOHHbIM
cnoewm, yrtennmrtenem n crnoem KposesibHOro Koepa.

7.5 CknagyaTble W BOMHWUCTble CBOAblI AOMycKaeTcs npoekTupoBaTb ©Ge3  ycTpoWcTea
TemnepaTypHO-yCafoYHbIX LUBOB, MPU 3TOM MPOAOSbHbLIA Kapkac 34aHusi, CnyKalimii onopon Ans CBOOOB,
OormKkeH ObITb paccuMTaH Ha TemnepaTypHble Bo3gencTeusi. B cnyyae HeobxogumocTu ycTponcTBa
AedopMaLMOoHHbIX LIBOB B Kapkace 3haHusi B CBOAAX MeXAy CKragkaMu WM BOMHaMKU Takke cnegyet
ycTpauBaTb AedOopMaLMOHHbIE LBLI, MepeKpbiBaeMble KOMNeHcaTopamu.

Ckrnagkv unv BomnHbl CBOAOB, NpMMbIKaloLWMe K AedOpMaLMOHHbIM LWBaM, CredyeT KOHCTPYUpoBaThb C
3aTskkamu-pacnopkamu, gvadparmMamm U T.M., UCKMYaWUMN BO3MOXHOCTb AedopMaunmM KoHTypa Ux
MonepeyYHoro ceyeHus.

7.6 pu ycTponcTBe B CBOAYATLIX NOKPLITUAX MPOEMOB ANSA 3€HUTHbLIX CBETOA3PaLUNOHHBLIX (hOHapewn,
BbITSDKHBIX LIAXT W ApYyrMx npoeMoB cnefyeT yuuTbiBaTb 6.5. [onyckaetca noasewwmBatb K cBogam
KpaH-6anku unu gpyroe rpy3onogbeMHoe obopygoBaHue, a Takke Tpybonposogbl, nnowagkv u T.n. MNpu
3TOM  COCPEeOOTOYEHHble  Harpy3kM peKoMeHAyeTCcs npuknagbiBaTb B MeCTax  PacrnosyioKeHus
nogkpennsowmx pebep n nepenomos NOBEPXHOCTM CBOAA.

7.7 CBofabl cnefyeTt NPOEKTUPOBATb U3 TSHXKENOro unu nerkoro 6etoHa. MNpoekTHble knaccbl 6eToHOB
crnefyeT HasHadaTb MO pacyeTy Cc yyeToMm pasgena 5. WBbl mexagy cOOPHbIMM dneMeHTaMy CBOAYaTbIX
MOKPbITUIA cnegyeT NpoeKTMpoBaTb C OMOHOMMYNBAHNEM MENKO3EPHUCTBIM BETOHOM Kracca no MpoYHOCTH
Ha cxaTtue He meHee B15.

7.8 MoHonuTHble cBoAbl criegyeT MNpPOeKTMpoBaTb MNPEUMYLLECTBEHHO UUMUMHAPUYECKUMU, C
ouyepTaHuem, GNM3KUM K KPUBOW OABMEHWA OT MOCTOAHHOW Harpysku. B cBogax nponetom Gonee 12 m
crnefyeT npedycMaTpuBaThb MoAKpennsiolime pebpa, pacrnofiokeHHble B HanpaBlieHUV NepekpbiBaeMoro
cBoaoM nporneTa. [pn NPoeKTPOBaHNM MOHOMUTHLIX CBOAOB CriefyeT yuuTbiBaThb nogpasgen 6.1.

PacueT cBOOOB
7.9 PacueT cBOOOB peKOMEHAYETCHA MPOM3BOAUTH Kak OBYXLAPHUPHbIE UIM TpexwapHUpHbIe (Mpu
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Hannynn LwapHUPHOIro CTblika B KIlko4e csop,a) TOHKOCTEHHbIE apKW. Pacuet cnenyet npou3BoaunTb AOnA
cekunn unnmnHapuy4eckoro ceBoga, CKnagku unm BOJIHbl CKMagd4aTtoro uim BOJTHUCTOroO cBoOAa. I'Ip|/| 3TOM
cevyeHne CcKnagok wmnm BOJIH NPUHUMaETCA He,El,e(t)OpMMpyeMblM. OcobeHHoCcTH pa6OTbI KpaI7IHI/IX BOJTH
CBOAOB B nonepe4yHoM HanpasJieHun cnenyeT y4nTbiBaTb No 7.20.

CBoabl No npegenbHbIM COCTosAHMAM criegyeT paccunteiBath No CI1 63.13330 u ¢ yyeTtom 4.2. INMpun
pacyeTe CBOAOB 3HAYEHUS HArpy3ok U Bo3gencTeBui npuHmmatot cornacHo CI1 20.13330. lNpu pacyete
3M1EMEHTOB, BOCMPVMHUMAIOLLMX OMOPHbIE peakuun CBOAOB (3aTSXKKK, ONOPHbIE ddepMbl, KOHTPGOPChI 1 T.1.),
CHErOBYI0 Harpysky crefyeTt NpUHMMaTb paBHOMEPHO pacnpefenieHHON No BceMy NponeTy cBoaa.

COCpeﬂ,OTOLIeHHbIe Harpy3km OT nogBeCHOro 060pyﬂ,OBaHVIF| M NMONOoCOBblE HaArpy3kn OonycKaeTcA
yqynuTbiBaTb Mpu pacyeTe TOJIbKO TeX CKnagokKk unn BOJIH CBOAA, K KOTOPbIM OHU HenocpencTtBeHHO
NPUNOXEHHbI, bes yyeTa nx B3aMMOAENCTBUSA CO CMEXHbBIMWN CKNagkamu unm BONHaMMU.

Pac4yeT cbopHbIX CBOAOB C MCMOMb30BAHUEM NUHEWHBLIX 3NEMEHTOB CneayeT BbIMOMHATbL METOAO0M
KOHEYHbIX 3fIEMEHTOB C MOAENUPOBAHMEM BCEX 3MEMEHTOB KOHCTPYKTMBHOW cucTtembl no 7.42-7.44. B
pacyeTHOM MoAenu OonyckaeTcsa npegycmaTpuBaTb XKECTKOe coeamHeHMe COOPHbIX 3NEMEHTOB Kapkaca
ceBoga B y3nax. OnvpaHue 6OpTOBOro afieMeHTa Ha KONMOHHbI crieAyeT NPUHUMaTb LUapHUPHBLIM MPUY YCIIoBUN
obecneyeHnst Takoro KOHCTPYKTUBHOMO PeLLEHUS B NPOEKTE.

PacyeT HanpshkeHHO-4ePOPMMPOBAHHOIO COCTOSIHUS CBOAA AOMYCKAEeTCsl BbIMOMHATE B FMHENHON
noctaHoske. CrnegyeT paccmatpuBaTb [JeWCTBME Ha CBOA CHEroOBbIX Harpy3ok MO ABYM CXemam
pacnpegeneHuns B cooTBeTcTBMM ¢ TpeboBaHmamm CI1 20.13330 gna ceog4vatbix NOKpbiTURA. Npu aTom ans
Ka>Kgon 13 pac4eTHbIX KOMBuHaLuin Harpy3ok criegyeT BbIMONHUTbL NPpoBepKy obLuen yCToMYnBoCTN CBOAA.

PacueT cH6oOpHbIX CBOAOB C WMCMOMb30BAHMEM JIMHEMHbIX 3NEMEHTOB CredyeT BbINOMHATL METOO40M
KOHEYHbIX 3MIEMEHTOB C MOAENMPOBaHWEM BCEX 3NEMEHTOB KOHCTPYKTMBHOW cucTeMbl no 7.42-7.44. B
pacyeTHON MOAENW OOMycKaeTcsl npegycMaTpuBaTb XXECTKOe coeanHeHUe COOPHBbIX 3NEMEHTOB Kapkaca
cBofa B y3anax. OnnpaHune 60pPTOBOro afieMeHTa Ha KOJOHHbI creyeT NPUHMMAaTh LWapHUPHBIM NPY YCIOBUK
obecneyeHns Takoro KOHCTPYKTUBHOIO pPELLEHNS B NPOEKTE.

Pac4yeT HanpshkeHHO-AeOopMUPOBaAHHOIO COCTOSIHUSA CBOAA AOMYyCKaeTCs BbIMOMHATE B NMHENHON
noctaHoBke. CregyeT paccmaTtpuBaTb [JEWCTBME Ha CBOA CHErOBbIX HArpy3ok MO [BYM CXemam
pacnpegeneHuns B cooTBeTcTBMM ¢ TpeboBaHmamm CI1 20.13330 gna ceog4vatbix NOKpbITURA. [pu aToM ans
KaXK4om 13 pac4eTHbIX KOMBrHaUun Harpy3ok criegyeT BbIMONHATbL MPOBEPKY 0OLLen yCTOMYMBOCTH CBOAA.

PacueT cHOpHbIX CEerMeHTHbIX CBOAOB U3 NaHenen-obonoyvek cnegyeT BbIMONHATL METOAOM KOHEYHbIX
3MIEMEHTOB C Y4YEeTOM [eOMEeTPUYECKOM N KOHCTPYKTMBHOW HENMHEWHOCTU paboTbl B COOTBETCTBUM C
14.2.3-14.2.5. B pacyeTHOM Mogenu XecCTKOCTb Auadparm naHenen-obonoyek cnegyet MPUHUMATL
nepemMeHHON Mo AfMHE naHenu. Y3noBble COeQUHEHUS naHenu 1 onopHble y3nbl ceoda no 14.2.9 cnegyet
MOLEenuMpoBaTh LIAPHUPHBLIMU C MNPOBEPKON MPOYHOCTU 3INEMEHTOB Yy3na Mnpu KOHCTpyupoBaHuu. B
CErMEHTHbIX CBOJax M3 Tpex MnaHenen-obonoyYek CUCTEMa CBA3EW BLINOMHAETCS COOTBETCTBYHOLLEN
MOOENMPYEMON cTaany paboTbl KOHCTPYKLMU - MOHTaXHOW UM 3KCMITyaTauMOHHON.

(N3meHeHHas pegakuus, M3m. N 1, 2).

7.10 Mpu pacueTe CBOAOB NOCTOSIHHOTO CEYeHUsi Co cTpenoit noabema ./ >!/3cneayet yunteisath

AOMONHUTENbBHYIO HarpysKky £, , BbI3bIBAEMYIO YKITOHOM MOKPBITUS B CEYEHMSAX HA PAaCcCTOSHUM X% OT OMopbI,

KOTOpas yBenu4MBaeTCs B HanpaBfieHuM OT Kitova K NsiTaM (CM. PUCYHOK 7.4) MO KPUBOW M onpegensieTcs no
dopmyne

1—1

Cosip '

Ex=E

roe £ - nocTosiHHas Harpy3ka B Krtoue CBoAa; Ha onope cBoja £, = g1 (CM. pUcyHok 7.4);
P - yron HaknoHa kacaTenbHOWM K OCK CBoAa B paccMaTpuBaeMOM CEYEHWUN.

Mpy oYepTaHUM OCK CBOLAOB MO [yre OKPY>KHOCTM (CM. PUCYHOK 7.4) 3HadeHnss Ry, @, ¥, =cneayet
onpeaenaTb No hopmynam:
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pacnonoXeHa B cepegnHe pacCToaHNA Mexay HUMU Mo BbICOTE.

_Pyayt
25

(p= arcsin {—D’Sj _ XJ
RD )

y=F—Kl-cosq);

&= 2Rparcsin [LJ
2R )

fel cvvasrvusnnneessssiamnsemiavas s anviass

&

=reareriml 1l
Hmmn

PucyHok 7.4 - PacuyeTHas cxema cBoja

Mpu pacyeTe cknagyaTblX CBOAOB C TPEYrofibHbIM O4YepTaHMEM MONEpPEeYHOro CeyeHus, pacnop
KOTOPbIX BOCMPUHUMAETCS 3aTSKKaMu, pacrnofioXeHHbIMU B ABYX YPOBHSAX (No 7.24), cnefyeT NpUHUMaTh,
YTO yCUnNua Mexay 3aTshkkamy pacnpenenstorTcs paBHOMEPHO, a PaBHOAEWCTBYIOLLAS YCUNUIM B 3aTsKKax

(7.2)

(7.3)

(7.4)

7.11 ®opmynbl Ons onpedeneHust OMOPHbIX peakuni B ABYXLAPHUPHOW apke Mpuv paBHOMEPHO
pacnpeeneHHon Harpyske, Npu Harpyske, yBenuuuarwwenca k naram (no 7.10) n npy ogHOCTOPOHHEN
Harpyske, C y4eTOM BMNUSIHUSI CMELLLEHUS OMOP U YNpPYyroro oGxaTusi apku Ha 3Ha4YeHne pacrnopa NpyBeaeHbI

B Tabnuue 7.1.

Tabnuua 7.1

Cxema Harpy3sku

BepTI/IKaJ'IbeIe peakuunun

Pacnop

Vy=Vp=gll2

Va=Vtgp=wm g !
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91@4;@

H T H
Va} ! +Va

12 Va=3pils H=kplil6s)
iy — Vg=pll8

H ™ H
Vaj : Ve

KoadhduumneHTbl #3 n #23 npuHMMmatoTcsa no tabnuue 7.2.

Tabnuua 7.2
Fii 1y #i7 Far ) #27
1/2 0,061 0,007 1/5 0,142 0,093
1/3 0,099 0,031 1/6 0,15 0,116
1/4 0,127 0,061 1/7 0,155 0,15

Harpysky gi B OMOpHOM cevyeHWn criegyeT onpefenats no dopmyne (7.1), npuHumasa yron
' paBHbIM yriy HaknoHa aneMeHTOB CBOAA, NPUMbIKAIOLWMX K Oropam.

KoahpuumeHT jr, yunThIBaOLLMIA BNUSIHUE CMELLEHUS NAT BCIeACTBUE YNPYroro YANUHEHUs 3aTshKek
1 06xaTusi CBOOOB Ha 3HaYeHWe pacropa, crieayeT onpeaensits no dopmyne

1

k=
7 o P
1+1876 | =+ 2| 7.6

?{Eyﬂf ,J (79)

roe /v _A4- MOMEHT MHepuuu 1 nnowiagb NnonepeyHoro cevyeHnsa ckrnagkm unu BoJsiHbl CBOAA;
‘qf n Ef- nnowaab nonepeYyHoro ceyvyeHuna m MoAdyrb YNpyroctu CTtallbHbIX 3aTAXeK B Mnpepnenax

O[HOW CKMagKu UNnu BONHbI CBOAA; AS1s Kene306eTOHHbIX 3aTsKeK Npu Harpyskax, 4eNCcTBYOWMNX nocne nux
3aMOHOMMYMBaHKS, crieayeT yuuTbiBaTh paboTy 6GeToHa ¢ TpelmHamuy;

# - KO3(pPMLMEHT, NPMHMMAaEMBbI B 3aBMCMMOCTU OT NOAbeMa cBoga no tabnuue 7.3;

Tabnuua 7.3

Fii OnwvHa ocv cBoda KoadbpumumeHT Fii JnvHa ocu ceoga 5 * | Koadbduument
S *
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1/2 1,57} - 1/6 1,07} 0,881
1/3 1,28} 0,696 1/7 1,05¢ 0,911
1/4 1,16] 0,785 1/8 1,04} 0,931
1/5 11} 0,843 1/9 1,03{ 0,942

110 1,02 | 0,952

* Ceopg o4yepyeH Nno ayre OKPpyXHOCTU.

A'- moaynb AecdopmMaumii 6eToHa ¢ y4eToM MOM3y4ecTy U NoAaTNMBOCTY LWBOB MEXAY NaHensamu
UK arieMeHTaMu cBofa, onpeaensieMblii no dopmyre

1
—f
2 810704,

e
E, Lh, (7.7

E'=

apecb £ - HavanbHLIN MOAYIb YNpyrocTy 6eToHa;

fp - LUMpWHa NaHenu unu AnuHa anemMeHTa cBoja B HanpasfeHuM NepekpbIBaeMoro nponeTta, um;
;EP - TONWMHA NPUBEAEHHOIO ceyeHnst naHenu (no 7.14) unu anemeHTa cBOAa;

%2, - BbICOTA 3aMOHOMNMYEHHOTO LLBA.

Mpy BOCMPUATMU pacnopa CBOAOB KOHTpdopcamu, dyHOaMeHTamu, MornepedHbIMU CTEHAMU UMK
APYTMMU KOHCTPYKLUUSIMU 3HaYeHMe KoaddurumneHTa j- crieyeTt onpeaensaTb No gopmyne

1

1+1,8?6%[£+%J , (7.8)

k=

roe i - ropuM3oHTanbHOE CMeLLeHne NATbl CBoAa NPy eAMHUYHOM 3HauYeHumn pacropa A .
Mpu pacuyeTe Ha TemMnepaTypHble BO3AENCTBUA pacnop CBOAOB A criedyeT onpenensts no dopmyne

Bl
H= 1,3?5?_(:1 )k 79)

roe - KoapULNEHT NMMHENHOIO paclunMpeHnst 6eToHa;
fi >0 n i3 >0 - TeMnepaTypa cBoda W 3aTSHKKM COOTBETCTBEHHO, °C.

Mpn onpegenennn pacnopa OT COGCTBEHHOro Beca MaHenew UM 3reMeHToB COOpPHbIX CBOAYATbIX

MOKPbLITUIA cneayeT NpuHMMaTh i =1. ins cBoaoB co cTpenon noabema Jf = {3 koacpduumeHT i npu Bcex
Harpyskax [JoMnycKaeTCsi He YYUTbLIBATh.
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7.12 Nsrnbatome MOMEHTbI A4 M HOpMarnbHbIe CUIbl A B MONEPEYHbBIX CEYEHUSIX CKNagoK U BOSH
CBO[OB CrieflyeT onpenenaTtb no hopmynam:

M=My—Hy; (7.10)

N=(Chan ¢+ H cosp, (7.11)

rae Mpwn (- vsrmbaowmin MOMEHT 1 nonepeyHast cuna B COOTBETCTBYIOLLEM CEYEHUN OLHOMPOIIETHOM
6anku nponeTtom j;
A - pacnop cknagku unu BosnHbI CBOAA;

¥ - opAMHaTa ocv cBOAa B pacCMaTpUBaeMOM CeYEeHUU.

7.13 TpoYyHOCTb CBOAOB MNPV BHELEHTPEHHOM CXaTuu CcriegyeT MpoBEpPSTb B CEYEHUSX,
PacrosiOKEHHbIX B YETBEPTAX MposieTa, B KOTOPbIX NPU OOHOCTOPOHHEN CHEroBOW Harpys3ke BO3HUKAalOT
MakcuMarbHble MONOXUTENbHbBIN U OTPUUATENbHbIV U3rMbatoLMe MOMEHTDI.

lMpoBepKky NpO4YHOCTM cedeHut cBogoB cnepyeT npousoauTb no CIT 63.13330 npu 3HadYeHMsX
ycunui, onpegensembix no dopmynam (7.10) u (7.11).

Mpn HanUuMM cocpenoTOYEHHbIX Harpy3oK crieayeT NpoBepsiTb MPOYHOCTb CEYEHUI C HaMbonbLWMK
M3rmdarLLMMmM MOMEHTaMMU.

7.14 Tlpn pacuete cknagkum csoga (CM. pucyHok 7.3, 6, Tvn 1) MpuMHMMaeTca ee npuBeAeHHOe
nornepeyHoe ceyeHne (CM. pUCYHOK 7.5), aKBMBaNeHTHoe hakTuyeckomy Mo nnowaam u MOMEHTY MHEPLUW.
TonwmHa NpuBeOeHHOro CevYeHWs naHenen cBoda B WX CPeAHen 4YacTu onpegensietca nyteM AeneHus
NIowaan MonepeyHoro CeyveHusl, PacnosioKEHHOM MeXAy OCAMM CMEeXHbIX nonepeyHbix pebep, Ha
paccTosiHne mexay pebpamu B oCsiX.

a
My B .
a 400 _, a,= 2
1 Fy
2a
SN0 o [k e
S Y -
o A0 ant ] basino- (85 - 42)cosn
F, ™ " (a; - 42)coso
LE
242
oy %o 42 e (a4 - 42)cosa
5 —_
6 Fy . \ b,sina- a,cosa
&8y= — . W ——
b1
i &y 050
By % 2a, e
sino

a - cevyeHune naHenu ceoaa, 6 - npuBeaeHHoe cevyeHne naHenu, 6 - npnBegeHHoe ce4eHmne CKnagkm ceoga

PucyHok 7.5 - TMpumep nocTpoeHns npMBeeHHOro NonepeYyHoro cevYeHns cknagku ceoga
lMpuBeOeHHoOe nonepeyHoe ceyveHwe cknagku csofa NpPUHMMAaeTCs NyTeM CYMMUPOBaHMSA TOMLMHbI
OBYX NaHenemn rno ropu3oHTanbHOMY CEYEHMIO.

7.15 BbICOTYy nonepevyHoro cedeHus cknagok cesoga % (cm. pucyHok 7.3, 6, tun 1) cneayet
onpenenaTb U3 ycnosus, 4Tobbl ycTaHOBREHHoe no AedopmupoBaHHon cxeme cornacHo CI1 63.13330
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3Ha4YeHne 3KCUEHTpUcuTetTa npunoxeHusa Hopmaanoﬁ CUINbl OTHOCUTEJIbHO LeHTpa TAXeCTU Ce4YeHua He
npesbilano 0,7, roe ¥ - pacctoaHne OT LUeHTpa TAXeCTU CcedHYeHua O[O ero Kpad B CTOPOHY

akcueHTpucuTeTa. lNpu cobnogeHnn 3Toro yCrnoBUsi pacyeT CeYeHU NPOM3BOAAT Kak Anst BHELEHTPEHHO
cXaTbIX DETOHHbIX 3NieMeHTOB 6e3 yyeTa ConpoTMBIIEHNS PacTAHYTOM 30HbI. [1py 3TOM B pacTAHYTON 30He
ceyeHunsi, cornacHo CI1 63.13330, gomkHa ObITb YCTaHOBIEHa KOHCTPYKTMBHas apmatypa. C ydeTom
3HaKoNepeMEHHbIX U3rnbarrLLMX MOMEHTOB KOHCTPYKTUBHYIO apMaTtypy CrnefyeT yCcTaHaBnuBaTb B NaHENsX
Yy BEPXHETO 1 HKHETO KpaeB MOMepeyvyHoro CeYeHnsl CKNaaku.

B cnyuae, ecnu npu cobnoaerunn ycnosus €t = 0,73 npoyHocTb cknagku okaxeTcs HedoCTaTouHa,

pPEKOMEHAYETCS YBENMYMBATL BbICOTY €€ MOMepeYyHOro ceYeHus unu yctaHaenveatb paboyyto apmatypy.
Pabouyto apmaTypy B naHensix criegyeT ycTaHaBnuBaTb MO KpasiM MOMEPEeYHOro CeYeHUs CKragkm u
ceyeHune CKNafKku paccunTbiBaThb Kak xene3obeToHHoe.

7.16 lpu pacyeTe cknagyatbiX (CM. PUCYHOK 7.3, 6) 1 nonuroHanbHbIX (CM. 7.22) cBOAOB criegyet
Y4MTbIBaTb OOMOMHUTESNBHBIA MOMOXUTENbHLIA M3rnbatowmin MomeHT Ay | BOsHWKalowMin BCrieacTsme

NPSAMOMMHENHOCTN Y4acTKOB CKMaAKW WM 3NEMEHTOB MOMUrOHarbHbIX CBOAOB M Onpeaensiemblin no
dopmyne (cM. pUcyHok 7.6)

M =Ng, (7.12)

roe i - aKCLeHTpUCUTET, onpeaensemMbii no dopmyne
= mal 1= cos 30
81 = Fy LS > |, (7.13)

Fj - paguyc ocv coaa;

) - LEHTparnbHbLIN Yromn, orpaHUYMBaOLLMIA Kpasi NPSMOSIMHENHOIO SNIEMEHTa CKINaKu.

PUCYHOK 7.6 - QKCLEHTPUCUTET NPUINOXKEHUS HOPMarbHOWM CUIbl HA NPAMOSNMHERHbBIX y4acTKaxX CKnaaku
7.17 PacyeTHyl0 ANVHY CBOAA £ B HanpaBneHnn NepekpbIBaeMoro NponeTa NPMHUMAaloT PaBHOMN:

- 0,54 5 ons AByxwapHUPHbIX CBOAOB ED ;
- 0,58 5 ona TpexwapHUpHbLIX CBOOOB ED,

roe - ANvHa ocu cBoda, onpeaensemMas no tabnuue 7.3.

7.18 PebpucTble naHenu ckrnagyatoro cesoja (cm. 7.24) cnegyet paccyutbiBaTb Ha M3rub oT MecTHon
NMOCTOSIHHON M CHEroBOW Harpy3oK MO KOPOTKOMY MponeTy, NpUHUMas, YTO NaHenu LapHUpHO onepTbl B
MecTax CTbIKOB MeXAdy HMMM - MO JNIMHMAM NeperioMOB O4yepTaHus cknagok. Pacuetom onpegensietcs

36



cedyeHne apmaTtypbl B MnonepeYHbIX pe6pax naHenen. CevyeHune apmMatypbl B NpPOAOJIbHbIX pe6pax
pekomMmeHayeTca onpenenatb U3 ycnosuma npo4YHOCTU naHenemn Nnpu TpaHCNopTUPOBaHNN N MOHTaXxe.

CnnowHble onopHble naHenu (cm. 7.23 n 7.24) paccunTbiBaloT Ha M3rMb B CBOEW MIIOCKOCTU Kak
Gankn-CTEHKM Ha [OBYX OMopax OT PaBHOMEPHO pacnpefeneHHbiX MO CEeYEHWKD CKNagku HopMaribHbIX

CKMMarLWwmx cun. I'Ile 3TOM MPUHUMAKOT, YTO ONOpPbI naHenen - 3aTsSKKN cBOA4aTOro NnoKpbITUA (CM. PUCYHOK
7.7).

3HaueHne pacTarmsaloLLero ycunus B paboueii apmatype V., ycTaHaBnuBaemoii y NpuMbIKaloLLEero
K bepMam NpoAonbHOro Kpasi NaHernewn, AonyckaeTcst onpeaenste no dopmyne

N, =02g1, (7.14)

roe o {- HOpMarnbHOE ycunue, BoCripuHmmaemoe OI'IOpHOVI naHenb Mexay 3aTaXKaMu.

al

T

BarAmKM

PucyHok 7.7 - PacyeTHast cxema OornopHOM naHenu
CeuyeHve apmaTtypbl B KapKacax OMOpHbIX MaHenenm u paccTtosHue Mexady kapkacamu B 06owux
HanpaBneHuax crnegyeT onpefensaTb NO pacyeTy Ha NOMepeyYHyLo CUY U Ha PackpbiThe TPEeLLMH.

7.19 OnopHble depmbl (cM. 7.26) cnegyeT paccunTbiBaTb Ha Harpysky OT BepTUKaribHOW OMOPHOM
peakuuMm cknagku csoga. B pacdeTax mpvHMMalOT, Y4TO MOMOBMHA OMOPHOW peakuuu NpunoxeHa B BUAE
COCPEOOTOYEHHOW CUMbl B KOHBKOBOM Yy3rne ¢epMbl, B KOTOPOM 3aKpenrneHa BEepXHss Mnapa 3aTsbkek, a
apyras nosfioBMHa nepefaeTcd HErnoCPeACTBEHHO HA KOJSOHHbI, HaZ KOTOPbIMWU YCTAHOBMEHbI HWKHUE
3aTskkn. [pu pacyeTe BepxHero nosica oepMbl CriefyeT yunuTbiBaTb TakkKe pacnpedeneHHyo Harpysky ero
COOCTBEHHOrO BeCca M Harpy3ku, nepegaBaemble ONOPHLIMU MAHENSAMM U NAMTamMu NPOAONBHOIO KapHM3a.

OnopHyto dhepmy [0MycKaeTcsi pacCyMTbiBaTb Kak paMy C 3aTSHKKOW C YYETOM XXECTKOCTU KOHbKOBOTO
yana.

7.20 7KeCTKOCTb MOMEPEYHbIX CEYEHUM KpamHUX CKNagoK WM BOMH CBOAOB, MPUMbIKAOWMX K
TOpLUEBbIM CTeHaM U K AehOpMaLMOHHbIM LWBaM, AOMMKHA obecnevMBaTbCs 3aTsKKaMu-pacnopkamum (CM.
7.30), anadparmamu, pebpammn nnm Apyrumm KOHCTPYKTUBHBIMU MEPONPUATUSIMU.

7.21 Pac4yeTHble ycunus B arieMeHTax CBOAOB OT Harpy3oK MU BO3AEWCTBUIA B NepuoL U3roToBMeHUs,
TPaHCNOPTUPOBAHUA N MOHTaXa onpeaenstoT ¢ ydyeTom 4.2.2.

KoHcTpyupoBaHue cG0pHLIX CBOAOB
KoHcTpyupoBaHue UMNMHAPUYECKMX U MPU3MaTUYECKUX (MONUroHanbHbIX) CBOAO0B

7.22 COGOpHble UUNMHAPUYECKME CBOAbl MPOEKTUPYIOT U3 LMNMHOPUYECKUX pPeBpucTbiX MnuT, a
NOSINroHanbHble CBOAbI - U3 MIIOCKUX PeBPUCTLIX MINT.

MpY YNEeHeHNU LUIMHOPUYECKNX CBOLOB MO MOMEPEYHOMY CEYEHWUIO Ha [Ba 3MeMeHTa WX cregyeT
MPOEKTUPOBaTb TpexwapHUpHbIMKU. MMpy BonblueM 4yucrie COOPHbIX 3MEMEHTOB CBOAbI MPOEKTUPYIOTCS
ABYXLIAPHUPHBIMMU.
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Pa3HOBUOHOCTb LIMNUHAPUYECKUX CBOLOB - CErMEHTHbIE CBOAbl, O4epTaHMe KOTOPbIX reOMeTpUYecKku
OonucbIBaeTCs Ayron OKPYXXHOCTU. COOpHbIE CerMeHTHble CBOAbI BbIMOMHAKTCA U3 3IEMEHTOB MOCTOSIHHOMO
UNM NEepemMeHHOro MOMepeyHoro cCevyeHus, BKIOYas aneMeHTbl B hopMe naHenen-obonoyek Ha nponer.
CermeHTHbIE CBOAbI, cObUpaemble U3 naHenen-odonoyek KXKC, npoektupytotcsa cornacHo 14.2.

(M3meHeHHas pegakuus, Mam. Ne 2, 3).
7.23 MNonuroHanbHble CBOAbI PEKOMEHAYETCS NPOEKTUPOBATL U3 PEOPUCTLIX NAWT, U3FOTOBMSIEMbIX B

dhopmax Ans TUNOBLIX NANUT C pa3mepamm cTOpoH 1,56 M unm 36 m (cMm. pucyHok 7.8, a, 6). Pebpa nnut
Mo KpasiM KaXk4on MOHTaXXHOW CeKLMM OOMKHbI obecnednBaTb NPOYHOCTb U XKECTKOCTb CBOAA.
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a - CBOA U3 CEeKLMIN LUNPUHOM 6 M, 6 - TO Xe, wunpuHon 1,5-3 M, 8 - ONOPHbLIN y3en, & - CBoA U3 cknag4vatbIxX
pebpucTbix naHenew, 1 - paaoBbie NaHenu, 2 - onopHble naHenu, 3, 4 - npeaBapuUTEnbHO-HaNPsHKEHHbIE
Xene3o0eTOHHbIE UMK CTanbHbIe 3aTsHKKKU, 5 - NOOBECKN, 6 - HAKNaaKKW, 7 - OTBEPCTUE OIS 3aTSHKKU

PucyHok 7.8 - MNMonuroHanbHble cBOAblI U3 PEOPUCTLIX MANT
[onyckaeTcs nNpMMeHeHne ckrnagyaTbiX naHenem ¢ rneperioMaMmy NMOBEPXHOCTM MOSIKU U U3FIOMaMu
pebep B NpodorbHOM HanpasreHnn Ans obpa3oBaHUs KOHCTPYKUUM TpeXLIapHUPHOro cBoda (CM. PUCYHOK
7.8, 2).

B nonuroHanbHbIX cBogax K CTepXkHAM paboyelt apmaTypbl pebGep B yrnax naHenen cnegyet
npuBapuBaTh 3aKnagHble AeTanu, KoTopble B Npeaenax Kaxaon CekUmMmn oIMKHbl CoeaUHATLCS Mexay coboi
Haknagkamu, obecrneuynBaloWUMM  HenpepbIBHOCTL  apMupoBaHust pebGep B npedenax  Bcero
nepekpbiBaeMoro nponera.

Topubl NAWUT, NPUMbIKAKOLWUX K Ornopam, AOIMKHbl ObiTb 3anpoeKkTUpOBaHbl C Y4EeTOM YCTPOMCTBA
OTBEPCTUN AONdA Mporycka 3aTskek M obpas3oBaHWs MNIOCKOCTEN Ans ONMpaHuWs CBOAOB Ha OMOPHbIE
KOHCTPYKUMM (CM. PUCYHOK 7.8, 8).

I'Ipvl npoeKkTnpoBaH UMIMNHOPUYECKNUX N NOJTUTOHalbHbIX CBOAOB peKoOMeHOYyeTCA npeaycMaTtpuBaThb
BO3MOXHOCTb UX MOHTa)a YKPYMNHEHHbIMWU 3NneMeHTaMu, OJfiMHa KOTOPbIX paBHaA AJIMHE nepeKpbiBaeMoro
nponeta.

KOHCprVI poBaHue CKnaa4atbiX cCBOOOB
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Ceoabl C TpeyrofbHbIM NonepevyHbIM ce4eHUeM CKnagok

7.24 CknapuyaTtble CBOAbl C TPEYrofbHbIM OYepTaHUEM ceYeHust (CM. pucyHok 7.3, 6, Tun 1)
pEKOMeHAYeTCs MNPOEKTMpPOBaTb W3 TpaneuuMeBUOHbIX, a Takke MPSIMOYrofibHbIX >Kene3obeTOHHbIX
pebpuCTbIX NaHeren ¢ NIOCKON BEPXHEN MOBEPXHOCTBIO (CM. PUCYHOK 7.9).

o
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a - obwmn Bug, 6 - pagoBad NnaHenb, € - ONOpHas naHenb, 1 - pagoBbie NaHenu, 2 - onopHele NnaHenu, 3 -
onopHble depmsbl, 4 - 3aTAXKKW, 5 - 3aKknagHble LWBeNmnepbl, yCUreHHble NNacTuHoW, 6 - 3aknagHble yronku, 7
- 3aKnagHble MIacTUHKK, 8 - OTBEPCTUA AN CTPOMNOBKM NAaHENen 1 ycTaHOBKU BaHaaxen, 9 - nnuThbl
TOPLEBOro kKapHun3a

PucyHok 7.9 - KOHCTpyKUMA cknagyaToro cesoga
LWuvprHy b npumblkaloWmMx ApYr K APYry TOHKOCTEHHbIX CKnagyaTtbiX apok (CKnagok), obpasyoLumx
CBOJ, MPMHUMAIOT B COOTBETCTBMU C LUArOM HECYLUUX KOMOHH, paBHOW 6-12 M. B 06LeCTBEHHbIX 30aHuAX
LWMPWUHY CKNadoK AONyCckaeTCs MpUHMMAaTtb paBHOW 3 M, ecnn 3TO HeobXoaMMO MO apXUTEKTYPHbIM
coobpaxeHusam.

BbicOTy nonepeyHoOro ceuveHusi cknagok & criegyet npuHumatb oT 1/4 go 1/10 ux wwmpuHbl. MNpu

yBENMUYEHUN BLICOTbI MOMEPEYHOrOo CEeYEHUs CKNaJoK BO3pacTaeT Hecylasi CrocoOHOCTb CBOAOB M
obecneynBaeTcs BO3MOXHOCTb NEPEKPLITUS UMK GONbLUNX MPONETOB.

(N3meHeHHas pegakuus, Mam. N 3).

7.25 COopHble NaHenu Ansa cknagyaTbiXx CBOAOB (CM. PUCYHOK 7.9) cnedyeT NpPOeKTMpoBaTh C y4ETOM
N3roTOBMEHUsT UX B CTanbHbIX OpMax Mo MOTOYHO-arperaTtHom TexHonoruu. TOonwuHy NAnT u war
nonepeyHbix pebep cnegyeT onpepenaTte pacyeToMm. PebGpa naHenew cnegyet apMupoBaTh CBapHbIMU
apmaTtypHbIMU Kapkacamu ¢ paboder apmaTtypoin knacca A500, nonky TonwmHon 30 MM apMUpYHOT CBapHOWN
CeTKOM u3 apmaTypHOM MpPOBOMNOKM Nepuoauyeckoro npodunsa knacca B500, gnametpom 3-4 MM, C
paaMmepom siyerikn 200200 mM. BbicoTy pebep M TOMWUHY MONKM NaHernemn pekoMeHAYeTcs MpUHMMAaThb
OAVMHAKOBLIMM HE3aBMCMMO OT npofietTa CBOAOB W CTpernbl UX nogbema B kntode. [nvHy naHenewn
NPVHMMAOT B 3aBMCMMOCTU OT BbICOTbI MOMEPEYHOro CeveHus cknagku (CMm. 7.24), WUpUHY MaHernen,
TpaHCNoOPTUPYEMbIX FOPU3OHTanNbLHO, NpUHUMatoT He 6onee 3000 MM, a Ana NnaHenen, TpaHCNOpPTUPYEMbIX B
nonoxeHun "Ha pebpo", - He 6onee 3200 mm.
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I'Ipvl KOHCTpyunpoBaHU naHenn ¢ npoemMom anda 3eHUTHOro CbOHapﬂ Kpada npoema cnenyet ycunmeatb
pe6paM|/|, pacnonoxeHHbIMW B HanpaB1ieHUn OENCTBMS OCHOBHbIX yCI/IJ'IMI7I B CKnagkax cBOOOB. OI'IOprIe
naHenn BcnencTeme KOHUEHTpauun yCVIJ'IVIVI B MeCTaX pacnoJioXEeHUA 3aTdXeK unn Opyrunx 3J1eMEHTOB,
BOCNpMHMMarKLwmnx pacnop cBo4oB, crieayetT NnpoeKkTtnpoBaTtb CrJIOWWHbIMW.

Mpu HeobxooumocTn (B CBOAAX 3HAYUTENbHbLIX MPOMETOB) pacnpedeneHus Ha Gonbluyo nnowagb
YCUNWA, BO3HUKAKOLWIMX B MeCTax 3akpensfieHus 3aTsxek, AOMycKaeTcs YCTPOWCTBO CMMOLUHbIX y4acTKOB
pebpucTbiX NaHenemn, NPUMbIKAKLWMX K ONMOPHbIM NaHensam cesoga. HeobxogumocTb yCTpOMCTBa CMIOLUHbIX
Yy4acTKOB MaHernen ycraHaBnuBaeTCsl pacyeTom (cm. 7.18).

Bce naHenu cknagyatoro cBoda, 3a WCKITOYMEHUEM OMOPHbIX, peKoMeHayeTCca npuHnumMatTb C
OAnHaKoBbIMUK OI'IaJ'Iy6OLIHbIMI/I pa3mepamn.

(M3meHeHHas pegakuus, M3m. N 3).

7.26 Tlpy onupaHuM CBOOOB Ha KOMOHHbI B KayecTBe OOPTOBbIX 3NIEMEHTOB pPEKOMeHAyeTcs
ncnonb3oBaTh TPeyrosfbHble hepmbl (CM. pUcyHok 7.10, a) ¢ kene3ob6eTOHHBIM BEPXHUM MOSICOM U HVDKHUM
MOSICOM M3 CTalbHbIX NPOKATHbLIX MpPOgUIen UM u3 xenesobeToHa C NpeaBapuUTENbHO-HAMNPSKEHHON
apmaTypon.

a - onopHas depma, 6 - npumbIkaHue K depmMe OMOpHbIX NaHenen u NAUT NPOAOSIbHOIO KapHu3a, 7 -
KOHCOMb ANs OnupaHns TOPLEBOro kKapHn3a y doepM, YCTaHOBIEHHbIX B KpaiHWUX nporeTtax, 2 - Wweennepsbl, 3
- MNacTuHa, 4 - 3aknagHble NnacTuHbl, 5 - OTBEPCTUA AN 3aTAXKek, 6 - Haknagka, 7 - nogsecka, 8 - onopHas

naHenbs, 9 - NnNnTa NPOAONbLHOro kKapHusa, 10 - 3aknagHble yronku, 171 - aHkep, 12 - dukcaTop (CTEPXKEHD,
£=80-100 mm)

PucyHok 7.10 - KoHCTpyKUMs onop cknagyaToro cBoAa, pacnop KOToporo BOCNPUHMMaETCH 3aTsxXKamu
7.27 B cBogax, onvpaeMbIX Ha KOMOHHbI U NPOAOSbHbIE CTEHbI, PAcnop KaXKAoW CKNnagku LWMPUHOMN
12 M pekomeHOyeTCs BOCMPUHUMATL YETbIpbMS 3aTsbkkamu M3 Kpyrnon ctanm knaccos C345-C390 wnu u3
apmartypbl knaccoB A400 n A500. 3aTsxku cnegyeT pacnonaratb NonapHO B ABYX YPOBHSIX HA PacCTOSHUM
6 M Apyr OT gpyra v NponyckaTb CKBO3b OTBEPCTUSI B KOHBKOBBIX M OMOPHbIX y3nax gepm (cM. pucyHok 7.10,
a).

Mpy pacrnonoxeHuy oOMNoOp CBOAA B YPOBHE 3eMnM OOpPTOBbLIMU 3MIeMEHTaMU MOryT CINyXWUTb
NEHTOYHble PyHAaMEHTbI (COOPHbIE UMM MOHOMMUTHBIE) C BEPXHEW HAKIOHHOW rpaHbio, NepneHanKynsapHoi K
OCU CBOfia B OMOPHOM CEYEHUM.

B cBopax, onupatoLmxcs HenocpeACcTBEHHO Ha yHAAMEHTbI, OMYyCKaeTcsl yCTPOUCTBO NPOEMOB Af1s
BOPOT B Mpejenax LMpUHbI OOHOW cknagku ceoga. Mpu 3ToM Ans BOCMPUATUS YCUMMWIA, BO3HMKAKOLWMX B
ocrabrneHHbIX NpoemMaMmn cKrnagkax, AOJPKHbl OblTb NpegycMOTpeHbl KOHTPAOPChI, NEPEMBIYKA UMK Opyrve
SMEeMEeHTbI, OKalMISoLWMe Npoem.

7.28 CTbikv MeXOy areMeHTamu CKrag4vaToro CBofa PekoMeHayeTcsl MPOEKTUPOBaTh C MPUMEHEeHEM
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MOHTaXHbIX BCTAaBOK B BUAE KOPOTKUX CTep)KHeI7I n3 prFJ'IOIZ cTann agmamMmeTpom 20 mm, npuBapuBaeMbIixX npu
MOHTaXe K 3aKnagHblM Yrornkam u nnactuHam, pacnofioXXeHHbIM BOOJIb MPOAOJIbHbIX KpaeB naHenen.
MoHTa)xHble BCTaBKU (bMKCI/IpyPOT LWWPUHY LWBOB MeXay naHendaMu, 4To obecneunBaet HeO6X0/J,I/IMy+O
TOYHOCTb MOHTaXa.

7.29 Mpwn NpoeKTMPOBaHUM cKrnagyaTbiX CBOAOB criedyeT npedycMaTpuBaTb MOHTaX U3 YKPYMHEHHbIX
GJI0KOB, COCTOALUMX U3 ABYX WK YETbIpeX MaHenein - B 3aBUCMMOCTU OT FPy30MOABbEMHOCTM MOHTaXHbIX
KpaHOB. YKpyrNHeHHble Groku cobupaloTcsl Ha KOHOYKTOpe U3 MaHernen, coeauHsieMblx Ha rpebHe ckrnagok
HaknagkaMu W3 §MCTOBOW cTann. KOHCTPYKUMIO YKPYMHEHHbIX MOHTaXHbIX OJIOKOB peKoMeHOyeTcs
NPOEKTUPOBaTb C Y4eTOM OBGEecrnevYeHnss KX HEeU3MEHSIEMOCTU MpU MOHTaxe, Hanpumep, BPEMEHHbIMU
3aTsHKKaAMU.

KoHCTpyKumio cBoAa U YKPYMHEHHbIX MOHTaXHbIX BfIOKOB pEeKOMEHAYeTCs NPOEeKTUPOBaTb C YyYETOM
cBOpKM CKNagok C MOMOLLbIO MHBEHTAPHOro MepenBMKHOrO KoHAykTopa (CM. pucyHok 7.11). Pacnany6ka
CKNaZiok MOXET NPOn3BOAUTBLCA NOCHe AOCTUXEHNs1 BETOHOM LWIBOB KyOGUKOBOWM NpoYHOCTH, paBHon 0,2 Mlla.

(M3meHeHHas pegakuus, Mam. N 3).
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1- YKPYMNHEHHbIE MOHTaXHble ©noku

PucyHok 7.11 - CxemMa MHBEHTapHOro NepeaBuKHOIO KOHAYKTOopa Ans MOHTaxa cBoja
7.30 B kpamHux cknagkax CBOAOB, MPUMbIKAIOLWMX K TOpLaMm nepekpbiBaeMbIX 34aHWA, B NIIOCKOCTU
LWBOB MexXay NaHensiMm Yepes Kaxaple ABe naHenu, Ho He 6onee yem yepes 7 M, crieayeT yCcTaHaBnMBaTb
nonepeyHbIe XEeCTKME 3aTSXKKU-PACNoOpPKM N3 OBYX YrONKOB, NpeaeribHas rMOKOCTb KOTOPbLIX AOJPKHA ObITh He
bonee 200. KOHCTpPyKUMS NpPUMbIKAHWSI CKIA4OK K TOPLEBbIM CTEHaM He [OIDKHa MNpensaTcTBOBaTb MX
BEPTMKANbHbLIM NEPEMELLEHNSIM.

7.31 B MHOronponeTHbIX CBodaxX peKoMeHOyeTcsi MPUMEeHATb OMNopHble (PepMbl, BOCMpPUHMMALOLLME
OMOpHble peakuunM CBOAOB ABYX CMEXHbIX MNporneToB. [NocKOCTU BEpXHMX MOSICOB dhepM, K KOTOPbIM
NPUMbIKAIOT OMOpPHbIE MaHenu CBOAOB, C 06eMX CTOPOH AOSKHbI ObiTb HAKMOHHLIMK. 3aTSKKU B OMOPHbIX
dhepmax cMeXHbIX NPONIeTOB PEKOMEHAYEeTCsA 3aKpennAaTb B COOTBETCTBMMN C PUCYHKOM 7.12.
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1 - onopHble naHenu, 2 - mydra, 3 - Tpyba unu nonbiv LMNMHAP, 4 - CTepeHb ¢ pe3bboi Ha ABYX KOHLaxX

PucyHok 7.12 - 3akpenneHue 3aTskek CMEXHbIX NPONEeTOB B OMOPHbIX hepmax
7.32 B cBogax nponetoM He ©onee 24 M nNpu WMPWHE CKNagok 6 M M BbICOTE UX MOMepeyvyHoro
cedyeHus He Bonee 1 M cknagku cnefyeTt NPOEKTUPOBaTb C ABYMs 3aTsKKaMu, PacrnonoXeHHbIMU B OOHOM
YPOBHE B ONMOPHOM CEYEHUN.

7.33 TlogBeckwn, BOCMpUHMMAaOLIME YCUMMSA OT [py30noAbeMHOro obopydoBaHus (KpaH-6anok,
TenbepoB, TPaHCNOPTEPHbIX ranepen 1 T.M.), PEKOMEeHOyeTCa KpenuTb K Haknagkam u3 NMCTOBOW CTanw,
COEOUHSIIOLWMM NaHenu Ha rpebHsx ckrnagok.

Ceoabl C TpaneuneBuaHbLIM nonepeyHbIM ce4eHneM CKInagok

7.34 B cBogax c TpaneumeBMAHbIM O4YepTaHMeM MONepeyYHOro ceveHus cknagok (cMm. pucyHkn 7.3, 6,
TMN 2 n 7.13) WWpWHY CKNagoK f, UCXOASA M3 YCIOBUS TPaAHCMOPTUPOBAHMSA 3f1EMEHTOB, PEKOMEHAYeTCs

npuMHUMaTb He 6onee 3 M, BbICOTY MOMEPEYHOrO ceyveHus j - oT 1/4 po 1/6 A& 1 WMPUHY rOpM3OHTaNbHbIX

nonok # - ot 1/8 go 1/10 A B 3aBMCUMOCTY OT AMNMHbI NEPEKpbIBAEMOro nposeTa. AnuHy npsiMOSIMHENHbIX
3M1EMEHTOB CBOJOB peKOMeHAyeTCs NpUHMMaTh B Npegenax ot 2 oo 6 m.

byi2 byf2

=¥

PucyHok 7.13 - TpaneuuneBngHoe nonepeyHoe ceveHne anemeHTa cesoaa
7.35 TonuwuHy ropu3oHTamnbHbIX MOMOK MO BEPXHEMY U HWKHEMY KpasiM MOMepeyHoro ceyeHus
3N1EMEHTOB CBOZOB, B KOTOPLIX yCTaHAaBNMBaETCs paboyvas unm KOHCTPYKTMBHAA apmaTypa, peKoMeHayeTcs
npMHUMaTb He MeHee 60 MM, a TOMWMHY OOKOBBIX HAKMOHHLIX FPaHEeW, apMuUpyembliX CeTKamMu U3
0BbIKHOBEHHOW apMaTypHOW NPOBOJIOKY, - He MeHee 30 MMm.

7.36 CoegvHeHue TpaneuueBMOHbIX 3NIEMEHTOB CKMaJoK PEKOMEHZYeTCsl BbIMOSHATb C MOMOLLbIO
CBapKku 3aknafHblX AeTanei Ha TOpLUEBbIX YacTsX 31eMEHTOB WM MOCIIeAyHLEero 3aMOHONMMYMBAHUS LLUBOB
MerKO3epHUCTbIM 6eTOHOM. [Nl CTbIKOBaHMS NPOAObHOM apMaTypbl, PACMONIOKEHHOW B MOJIKax CKIagok,
npegycMaTpyBatloT 3aknagHble MiacTUHbI, MPUBAPEHHBIE K KOHLIAM apMaTypHbIX CTepXKHEN.

7.37 CBog4atble NOKPbITUA NPOoNieToM A0 24 mc TpaneuneBnaHbIM nonepe4yHbiM cevYeHnem CKnaaok
pekoMeHOyeTCA MNMPOEKTUpPOBaTb C YyYETOM MOHTaXa CKnaaoK YKPYNMHEHHbIMU Onokamu AnuHOWN, paBHOI7I
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ANVHE nNepeKkpbiBaeMoro nporneTta.

KoHcTpynpoBaHue BONHUCTLIX CBOAOB
7.38 BornHucTble CBOAbl, COCTOSILLME U3 ANIEMEHTOB, NMONEPEYHOE CeYeHne KOTOpbIX NPeacTaBeHo Ha
pucyHke 7.3, & Tun 1, HasbiBatOTCA BOYapHbBIMU CBOAAMMW.

[na 6oyapHbix cBogoB nponetamu oT 48 go 100 M OTHOWeEHWe cTpenbl nNogbemMa K nponety
npuHMMaroT B amnanasoHe 1/10-1/12, wupuHy ceoga - 6-12 m. [NoBepxHocTb 6oyapHoro ceoga obpasyerca
nepemelleHnem obpasyioLlert BAONb OYrM OKPYXXHOCTU unum napabonbl Takum obpasom, 4Tobbl MAOCKOCTb
obpasylollen octaBanacb nepneHanKynspHoOm K ocu ceofa. [lepemeHHasi BbiICOTa CEYEHUSA OMOPHOM 30HbI
CBOJA NOCTENEHHO MepexoauT OT Npodunga cpefHen 30Hbl K NPAMON NUHUKM onop. PopMy NOBEPXHOCTU
COOpPHBIX NAUT NPUHMMAIOT B 3aBUCUMOCTM OT NPOAOSIbHOW MIM MOMNEpPEeYHON CXxembl paspeskun. Pasmepbl
CcOOpPHbIX pebpUCTLIX NIUT B NNaHe crieqyeT NpUHUMaTh paBHbIMK 3= 6 nnn 3: 12 M. bokoBble NOBEPXHOCTH
pebep NNUT BLIMNOMHAKT CO LUMNOHKaMKU, obecneynBaroLLMMm nepegady casuratowwimx ycunun. CoeguHeHne
NnUT Mexay cobon NponsBoaAT CBAPKOMW 3aknagHbIX AeTanen unm BbiMyCKOB apMaTypbl. 3aTsku 6o4apHbIX
CBOJOB BbINOMNHAT NpeaBapUTENbHO HaMpsPKEHHbIMWU KeNne3o0eTOHHbIMU unu cTanbHbiMU. B kayecTtse
HanpsiraembIX 3MEMEHTOB WCMOMNb3YT CTEPXHEBYIO apMaTypy U BbICOKOMPOYHYHO MPOBOJSIOYHYIO B BUAE
npsiden 1 cTanbHbIX KaHATOB. 3aTsKKM, BOCMPUHMMAlOLLME pacrnop CBOAA, KPenaATCa HEMnocpenCTBEHHO K
OonopHbiM  Gankam, BOCNPUHMMAIOLMM BepTUKarnbHble W TOPU3OHTamNbHble (B NPOMEXYTKaxX Mexay
3aTshKKamm) Harpy3ku (CM. pucyHok 7.14).

BonHucTtble cBoAbl BbLIMOMHSAKT U3 TOHKOCTEHHbIX KPUBOJIMHENHBIX B MPOAOSIBHOM HamnpaBiieHUM
3MIEMEHTOB LLUMPUHON 2-3 M.

(N3meHeHHas pegakums, Mam. N 3).

7.39 BonHucTble cBodbl (CM. PUCYHOK 7.3, 8, TMN 2) BbIMOMHAT U3 TOHKOCTEHHbIX 3N1EMEHTOB,
KPMBOMMHEWHbIX B HanpaBneHun nponeTta, ¢ BOMHON WWPUHON A0 3 M.

Ons nepekpbiTMa nponetoB A0 24 M B Tex Cryyasx, Korga 370 uenecoobpasHo Mo YCnoBusAM
M3roTOBMEHWS W TPaHCMOPTUPOBaHWA 3MEMEHTOB, KaXdytlo BOMIHY CBOAA MOHTMPYOT U3  [OBYX
KPUBOSIMHENHbIX 3MNEeMEHTOB, CTblKyeMblX B Krntode cBoga (CM. pucyHok 7.15). pu 3TOM CTbiK Mexay
3rneMeHTamMn MoXeT OblTb LapHUPHBIM Unn XecTkum. OyepTaHne CBOAOB, BOMHbI KOTOPbIX COCTOAT U3 ABYX
3M1eMEHTOB, peKOMeHAyeTCs NPUHUMATL MO KPMBOW AaBeHUst OT NOCTOAHHOW HarpysKu.

L2600 ,

"]

12000

k

12000

MNepeMenHasn

a - NPOAObHbIV pa3pes no ceoay, 6 - NnaH packnagku nnu,; 8 - NonepeYHbIn paspes No cpeagHen 30H, 2 - To
Xe Mo OMOpHOM 30He, T - ONOpPHLIN 610K, 2 - GOPTOBLIE SMIEMEHTLI, 3 - CTanbHas NoABECKa,; 4 - CpeaHsis
nnuTa c OTBEPCTUAMM, 5 - BNOK 3aTsXKKK, 6 - NNnTa ONOPHON 30HbI, 7 - 6anka guadparmbl
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PucyHok 7.14 - Cxema 6oyapHoro csofa nponetom 96 m

1 - CTbIK 3NeMeHTOB cBoAa

PucyHok 7.15 - CBOA MOHTMpPYEMbIV U3 OBYX KPUBOJTMHENHBLIX 911IEMEHTOB
7.40 BnemMeHTbl BOSIHUCTLIX CBOAOB [ABOSIKOW KPMBU3HbI (CM. PUCYHOK 7.3, 8, TN 3) LUMPUHOW 0 3 M,
KPMBOMMHEWHbIE B NPOAONbHOM HampaBfeHMn, MO MOMepeyHbiM KpasiM M3roTaBnvBalT € pebpamu,
MOBBLILIAKLMMA KECTKOCTb WX B MOMEPEeYHOM HanpaereHun (CM. pUCYHOK 7.16). OnemeHTbl CBOLOB
COEOUHSIITCA CBApKOWN 3akrnagHblX AeTanen ¢ nocneayrowmmMm OMOHONMYNBAHNEM CThIKOB.

{0,25-0.5)h

{1,5-2)

1 - pebpa no nonepeyHbIM KpasiM 3/IEMEHTOB

PucyHok 7.16 - [NonepeyHoe ceyeHne BOMHUCTOrO CBoAa ABOSKOW KPMBU3HBI (Tun 3)
7.41 YKeCTKOCTb 31IEMEHTOB CBOAOB TpaneLmMeBnaHOro 1 BOMIHUCTOrO NOMepeYHbIX CeYEeHMIn B nepuog
NX TPaAHCMOPTUPOBAHNS U MOHTaXa [0 COeQUHEHWUsI CO CMEXHbIMU CKMagkaMu U BOSTHAMU pPeKkoMeHOyeTCs
obecneunBaTb YCTaHOBKOW BPEMEHHbIX pacnopok, Anadparm u T.n.

KOHCTPYVIPOBaHMe CBOAOB C UCMONb30BaHWEM JNIMHEMHbIX 3JIEMEHTOB*

* BBegeHo gononHutensHo, Mam. N 1.

7.42 bBonbluenponeTHble CBOAbI C WUCMNOMb30BaHMEM FMHENHbIX 3NEMEHTOB U3 BbICOKOMPOYHOro
©eToHa BbIMOMHAKT CENMEHTHOIO LMNMHAPUYECKOrO odepTaHus nponetamu 48-72 M. 3Ha4YeHUs OTHOLLEHUS
CTpenbl Nnogbema cBoAa K BennymHe nposieta npuHumatot B npegenax 0,12-0,15 unn saHayeHusa oTHOLEHMS
paguyca KpuBM3HLI CBOAA K Benu4ynHe nponeta B npegenax 0,9-1,1.

Kapkac nokpbiTvs (puCyHOK 7.17) BKIOYaeT CUCTEMY apok, 0O0pas3oBaHHbIX NMHEWHbIMU
Xene3o0eTOHHbIMWU 3fIEMEHTaMM, ONMPALUXCA Hag KONMOHHaMM Ha OOPTOBLIE 3NEMEHTbI, MPOAONbHbIE U
Kocble Ganku B BEPXHEM MOSICE, @ TAKKE CUCTEMY METAIUIMYECKUX 3aTSHKEK U CBSA3EN B HWXKHEM Mosice.
MoBepxHoCTb cBoda obpasoBaHa COOPHbIMWM MAUTAMU, OMUPAIOLWMMUCS Ha apku, NPOAOSbHbIE U KOCble
pebpa. CoBMecCTHyt0 paboTy MnMT M Kene3obeTOHHbIX 3MIEMEHTOB Kapkaca Kak pebpuctor o0omnouku
obecneynBaloT cBapKoW 3aknagHblX AeTanen B y3noBblX COEAMHEHUSX M 3aMOHONMNYUBAHUEM LLMOHOYHbLIX
LWBOB. 3aTsbkKM cBOAA pacrofnaratoT nog apkaMmyv U Mo KOHUaM 3akpennsitoT B OOPTOBLIX drieMeHTax Hafj
KONMoHHamn. B nponeTe 3aTshkkM B HECKONbKMX TOYKax MOABELUMBAOT K apkaM CBOAOB CTallbHbIMU
noaBecKamu.

JInHelHble xene3obeToHHbIE 3NEMEHTHI KapKkaca pekoMeHOyeTCA BbINOJIHATL B BUAE TOHKOCTEHHbIX
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3N1EMEHTOB KOPOBYaTOro ceYeHus 13 BbICOKOMPOYHOro 6eToHa.
(BeegeH gononHutensHo, N3m. N 1).

7.43 KoHcTpyKkuusi 60MbLIEeNPONeTHLIX CBOAOB C MCMOMb30BaHNEM FIMHENHBLIX 3NIEMEHTOB MO3BONSET
BbINOSIHEHNE GOMbLUNX CBETOBLIX NMPOEMOB B3aMeH yacTu nnut. Obwasi nnowagb CBETOBLIX NPOEMOB Npu
NX PacrnonioXXeHUn ¢ NAUTamMm B LLAXMATHOM Mopsiake MOXET AOCTUraTh MOMOBUHBLI 06Len niowaan ceoada
(pncyHOK 7.17).

CBeToBble NPOEMbl pa3MeLlalnT B Averkax Mexay apkamu u nNpoaornbHbiMU pebpamu n cHabxaroT
CaMOypaBHOBELLEHHbIMW HanpsiraeMbiMM  cuctemamyn no 6.5.2. [lpM 3TOM KOHTYPHbIMW 3dnemMeHTamu
CaMOypaBHOBELLEHHbIX HaNpsraemMbIX CUCTEM SABMAKOTCSA NIMHENHbIE BanoYHbIe 3NeMeHThbl - Kocble pebpa.

BbicoTy CTOVKM CamMOypaBHOBELLEHHONW cucTembl npuHumaroT B npegenax 0,2-0,25 guaroHanu
KOHTypa CBETOBOro Npoema.

(BBemeH gononHutensHo, Mam. N 1).

7.44 TInUTbl NOKPbITUS BbINOSHAKT TpeyronbHon ¢opmsbl. [pyn YneHeHun NOBEPXHOCTM CBOAa Ha
KBagpaTHble B MiflaHe SYerkn ONIMHOW AmaroHanu 12 M Ha psgoByl0 SYenKy nokpbiTust Tpebyetcs 8
TPeyronbHbIX MAWT OOHOro TuUnopasmepa C MpuemMnembiMy AN TPaHCMNOPTUPOBAHUA pasMepoM 6 M Mo
OJIMHHOW CTOPOHE M MakCMMarbHbIM pa3mepom 3 M Mo LLUMPUHE.

Ona cHWkeHMs Harpy3ok COOCTBEHHOrO Beca apku BbIMOMHAKT KOpoG4aToro ceyeHust U3 AByX
Kene3o6eTOHHbIX 3NIEMEHTOB LLUBENNEPHOrO CEYEHWs; NPoAoNbHbIE U KOCble pebpa - B BMAE MyCTOTENOro
arneMeHTa KBapaTHOro CEYEHUsI C KPYribiM LEHTParnbHbIM OTBEPCTUEM.

B uenax yHudpmkauum nponsBoacTBEHHOro 0bopyaoBaHUs, napka onanyboyHbix hOpPM U CHMKEHUS
KonuyecTBa TUMOPasmMepoB COOPHbLIX Xene3ob0eTOHHbIX 3feMEHTOB CBOAA PeKOMeHAOyeTCd NpUHUMAaThb
nornble dreMeHTbl MPOAOIbHBIX U KOCbIX pebep 0gHOro ceveHus.

CeueHunsa 1 apMupoBaHune apok u pebep onpegensioT pacyeToMm MX MPOYHOCTU M ycTonumsocTu. Mpu
npeaBapuTENbHOM Has3HaYeHWW pa3mMepoB CEYEHWUS apoK PEKOMEeHAyeTCHa NMPUHMMAaTh BbICOTY KopobyaToro
cedyeHus apku He meHee 1/80 3HayeHuns nponeTta cBoda.

(BBegeH gononHutensHo, Nam. N 1).

7.45 Tlpn KOHCTpyMpoBaHWM BO u3bexaHue nepedaynm Ha KOMOHHbI AOMOMHUTENbHBLIX YCUNUA Mpu
AedopmMnpoBaHuM cCBoAa crnegyeT npedycmatpuBaTb LWAPHUPHOE oOnvMpaHue OOpTOBOro 3feMeHTa Ha
KOJTOHHb!.

(BBegeH gononHutensHo, Nam. N 1).

7.46 Tlpn KOHCTPyMpOBaHWM 3MEMEHTOB CaMOYpPaBHOBELLUEHHOW HanpsaraemMon CUCTEMbl CedeHue
CTOMKM criegyeT nNpuHMMaTb Takum, 4Tobbl Tpebyemoe ycunue npeaBapuUTENbHOMO HampsKeHUs B CTOMKe
Ob110 He Bbiwe 0,35 HecyLen cnocoBHOCTU CTOMKN.

(BBegeH gononHuteneHo, Nam. N 1).
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a - cBop B cbope; 6 - cxeMbl pacnonoXeHns aNeMeHTOB Kapkaca cBofa; 1 - bopToBow anemeHT; 2 - apka; 3 -
npogonbHoe pebpo; 4 - kocoe pebpo; 5 - THKN CaMOypaBHOBELLEHHbIX HanpsraeMblXx cucTeM; 6 - CTONKM
HanpsraembIx CUCTeM; 7 - 3aTskKKa; 8 - noaBecka; 9 - aneMeHTbl cBa3en; 10 - NAnTel HacTuna
PucyHok 7.17* - CBogA C NCnonb30BaHMEM NIMHENHbIX 3N1EMEHTOB

* BBegeH gononHutensHo, Mam. N 1.

8 Tpeyroanble n TpaneuneBungHble CKNnagku

OCHOBHbI€ NONOXeHus!
8.1 CknapyaTtble xene3obeToHHbIe NPOCTPAHCTBEHHbIE KOHCTPYKLMUN COCTOAT U3 MIOCKUX 3NIEMEHTOB
- rpaHei, CoefAMHEHHbIX Mexay coboi nod yrnom Tak, 4Tobbl B MecTe UX conpsikeHust o6pa3oBbiBanoch
npsIMOnMHenHoe pebpo, Yepes KOTOPOe OT OAHONM rPaHU K ApYro MOryT nepeaaBaTbCsl BO3HUKAOLLME B HUX
ycunust  (kacaTenbHble YCWUMUsi, HOpManbHble ycunvs U u3rubarolwme MoMeHTbl). B cTbike rpaHei
pekoMeHAyeTcss MpeaycMaTpuBaTb YTOMLWEHUs (BYTbl), YTO MO3BOMSET yny4ylwatb paboTy COMpshkeHWit
rpaHen Ha nsrnbd, ynpoLuaTb YCTPONCTBO onanyokun 1 pasmeLleHne apmatypsi.

8.2 CknagyaTtble KOHCTPYKUUK nogpa3fenAarTcd Ha ©anoyHble cknagkn u npuamMmatTnyeckne cknagkum
(cmap,anble 060ﬂ0'~IKVI). K GanoyHbiM cknagkaM OTHOCSATCS TpeyrornbHble U TpaneuneBnaHble CKIaaku C
XEeCTKMM nonepeyvyHbiM ce4vYeHneMm, pacyHeT KOTOpbIX MOXHO BbIMOJIHATL MO 6ano4yHon cxeme B
npeannorioXeHnn NNHENHOro pacnpeagenedHna npoaoJyibHbIX /J,ecbopmau,mm Nno BbICOTE cedeHnd. [Onsa
NOBbILLEHNA >XEeCTKOCTU rpaHe|7| M3 UX NNOCKOCTU npeaycMaTtpuBaroTCA noakpenndawlume pe6pa nnun
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avadparmbl )XeCTKOCTH.

lMpuamaTuyeckne cknagku u3roTaBnMBalOT C NPOAONbHbIMKU GopToBbIMM Hankamu, B KOTOPbIX
pasMellaeTca BcA vnu bomnbluas YacTb MPOAOSbHOW pPacTAHYTOM apmaTtypbl, U MOMEPEeYHbIMU XECTKUMMU
Anacparmamm no Topuam cknagok (cm. 8.6).

(M3meHeHHas pegakuusi, M3m. N 3).

8.3 KOHCTpYKTUBHbIE CXE€Mbl TPEYrofbHbIX W TpaneumeBuAHbIX CKMNagoK M HEKOTOPbIX CKnagyatbiX
CUCTEM M3 HUX AN NOKPbITUA U NEPEKPLITUA NpUBEAEHbI Ha pUCYHKe 8.1.

TpaneumeBuaHble cknagkm (CM. pucyHok 8.1, 6, 8) M3roTaBnNMBalOT C rOPU3OHTAmNbHBLIMWU MOMKaMu,
ycunuBawoLmMMn Haubonee CxaTyld U pacTsAHYTY0 30Hbl ceyeHus. [nsi yCTpOMCTBa MMOCKOW BEPXHEWN
NMOBEPXHOCTM NOKPbITUSA NO CKNaakaM MOryT yKnaablBaTbCs NAnNThbl, 06pasys cknagku 3aMKHYTOro cedveHus. B
HaKMOHHO WM FOPU3OHTaNbHO PACMONOXEHHbIX FPaHAX CKnagyaTbiX MOKPbITUIA OOMNycKaeTca ycTpavBaTb
CBETOBbIE NPOEMbI (CM. PUCYHOK 8.1, 2).

CknagyaTtble KOHCTPYKUMM Ha 3aMKHYTOM MOSIMrOHanbHOM KOHType, obpasylolwme cknagyaTblii
pacnopHbIit Kynon (CM. pUcyHok 8.1, ), paccumnTbiBatOT U KOHCTPYUPYHOT C y4eToM pasgena 6.

lMpuamaTtuyeckne cknagyatble 3NEeMEHTbl KOHCOMbHO-BAHTOBLIX MOKPbITMM (CM. pucyHok 8.1, e)
paccuYnTbIBAOT M KOHCTPYMPYIOT C Y4ETOM YCUIMIA, BO3HUKAIOLLMX B MECTE KPENneHUs BaHT.

TpeyronbHble cknagyaTtble KOHCTPYKLMKU BbIMOMHSAIOT C NEPEMEHHBIM YINIOM HAKIOHa rpaHew, KoTopble
UMEIT o4YepTaHue MOoNioron NIMHEeNYaTon MOBEpPXHOCTU BTOPOro nopsgka, Hanpumep, runepbonnyeckoro
napabonovga wunu koHompa (CM. pucyHok 8.1, x). PacTaHyTbIi MOAC TakMx CKNagoK BbIMOMHAETCS
npeaBapuTenbHO HanpsXKeHHbIM.

(N3meHeHHas pegakuus, Mam. N 3).

VAV VAVAVAVAVANY
NV AVVVAAN

VANV NAVAVAVE
EVAVA

a - TpeyrosbHble CkNaaku, obpasyeMble U3 NII0CKUX 3EMEHTOB (MnuT); 6 - To e, u3 M-o6pasHbIx
3MNEeMEeHTOB; 8 - TpaneuMeBnaHbIe CKrnagkn, obpasyemble n3 Z-o6pasHbiX ANIEMEHTOB; 2 - YCTPOWCTBO
CBETOBbIX MPOEMOB B TPEYroNbHbIX U TpaneuneBnaHbIX cknagkax; d - TpeyrosibHble CKIagKku nepemMeHHOoro
CeYeHWs1 Ha NOIMrOHaNIbHOM MNIIaHe; e - Npu3MaTUYeckme TpaneumeBngHble CKNnaakM B KOHCONIbHOM
NoABECHOM MOKPLITUK; X - BanovHas cknagka ¢ NMHen4aTbiMy rPaHsAMU, O4EPYEHHBIMU MO NOBEPXHOCTU
rmnepbonunyeckoro napabonounga

PucyHok 8.1, nuct 1 - CxeMbl NpnaMaTUYeckux CKnagok U cknagyartbiX CUCTEM
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PucyHok 8.1, nuct 2
8.4 Cknag4yaTtble KOHCTPYKLUMM M3rOTOBMSIOT COOPHBIMW, COOPHO-MOHOSMUTHBIMU M U3 MOHOJIUTHOTO
6eToHa Cc 0ObIYHOM U NpeaBapUTENbHO HAMPSPKEHHON OCHOBHOWM pacTsiHyTOM apmaTypoWl, pacnonaraeMon B
pebpax u nosicax. TOMWMWHY CTEHOK CKNaZoK, KOHCTpykuuio pebep u amnadparm criegyeT MNpuHMMaTh B
COOTBETCTBMU C pa3geriom 6.

C6opHble npuaMaTUyYecKne CKragkv NPOEKTUPYIOT B 3aBUCUMOCTWU OT YCIOBUW WX W3rOTOBIEHUS U
MOHTaxa u3 nnockux, [- wnM Z-obpasHblX 3MEMEHTOB, a TawkKe 3NEeMEHTOB TPEYrofibHOro MU
TpaneumeBmMaHOro CeyYeHun, ONuHOW 2-6 M, B 3aBMCUMOCTM OT BMAa M pasmMepoB MONEPEYHOro ceveHus
cknag4yaToro MOKPbITUS, WX UenbiMW  NaHenbHbIMW  CKNagkamu, AfvHa KOTOPbIX paBHa AfvHe
nepekpbIBaemMoro nporneTta.

CTblkn Mexay rpaHAMn CKnagok cregyeT npoekTtnpoBaTtb CorfiacHoO 8.15.

8.5 TlpuamaTnyeckne CcKNagku TPEYronbHOro W TpaneuvMeBUOHOTO CEYEHUN peKoMeHOyeTcsl
NPUMEHSITb ANs1 MOKPbITUA OOHOMPONETHLIX 34aHWI C nponeTamu AnuHou He Gomnee 30 m. Ansa oTtBoda
aTMocdepHOW BMaru rpaHn cknagok pacnonaratoT No HanpasfeHuto nporneTa.

BanoyHble cknagkuM LWIMPWHOW MeHee 3 M pEeKOMeHAyeTCs onupatb Ha MNOACTponuibHble 6ankw,
depmbl U TOMy NOA0OHbIE 3NEMEHTBI UMM HAa CTEHbI, @ CKNaaKu LWMpWUHOM 3 M 1 Gonee gonyckaeTcs onvparb
HenocpeaCcTBEHHO Ha KOJOHHbI.

PacuyeTt cknagok
8.6 Mpu pacyeTe NpM3MaTUYECKMX CKIALOK TPEYronbHOro M TpaneuvweBUOHOrO CeYeHun cnegyet
pasnu4yaTb ABa crny4vas cTaTudeckon paboTbl KOHCTPYKLUNK:

a) Korga nornepevHoe ceyeHue CKragku nocne NPUoXeHUst Harpy3ku (B TOM uMcre U OT OeWCTBUSA
COOCTBEHHOrO Beca) Wnu TemnepaTypHbiX W ApyrMx BO3OENCTBUM HE WCMbITbIBAET KPyvyeHus (HeT
JennaHaumMm MonepeyHoro CceyvyeHWs) U B HEM He BO3HMKAKT MOnepeyHble CUMMETPUYHbIE UMK
acummeTpuyHble aedopmaumn (L= const , CM. PUCYHOK 8.1).

B aTtoM cnyyae B cpegHuMX BOMHAaX MHOTOBOSTHOBOW CKMAAKM WU OTOENbHOW CKNagku C
nogkpennswowmmMm pedpamu 1 guacdparmamu OONOMHUTENBHBLIX KacaTesnbHbIX U HOPMalbHbIX YCUNUA B
nonepeyHbIX CEYEHUSAX HEe BO3HMKAET. TOHKOCTEHHLIN 3IEMEHT TaKOWM CKNagyaTon KOHCTPYKLUMM MOXET ObITb
paccyMTaH M 3aKOHCTPYMPOBaH MO CXEMe NPOCTOW Ganku B MpeanonoXeHnn NUHEWHOro pacnpeneneHus
npogonbHbIX gedopmMauun no BbicoTe ceveHusi. CTEHKM M MOSKW, HENOCPEACTBEHHO HarpyXeHHble
nonepeyHon Harpy3kon, pacCYNTLIBAKOTCA U KOHCTPYMPYHOTCHA C y4eTOM uX narmba. CTbikM COCEOHUX rpaHew
Mexgy cobon n coeavHeHus TpaHerW C Auadparmamu MNpOEeKTUPYHTCA Tak, 4ToObl obecneuvvBaTb
KOHCTPYKTMBHO UX COBMECTHYI0 paboTy;

©0) Korga B cknagyaTon KOHCTPYKLUMMW, HAarpy>KeHHOWM NOSI0COBOM UM COCPeaOTOUYEHHON Harpy3Kom, unm
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pa60Ta|ou.|,e|7| KaK TOHKOCTEHHadA npoCTpaHCTBEHHAA CKnagyatad cucrtema (B 30HE onnpaHuA KpaﬁHMX
CKnagok Ha TopueByro CTEHy), nonepe4Hble Ce4eHNA USMEHAKT CBOO d)opmy. B atom Ccny4vae CKnag4yartyro
CucTtemy pekomeHgyeTca pacCcynuTbiBaTb Mo TEXHNYECKOMN TEOPUN OPTOTPONMHbIX obonoyek n npu3mMaTn4eckmnx
CKnagok win mMetogoM KOHEYHbIX 3JIEMEeHTOB C Yy4YeTOM I'eOMeTpVI‘-IeCKOI7I HEeNMHENHOCTH. ﬂonepeque
apmupoBaHune rpaHel7| N CTbIKOB MeXay HMMWU B 3TOM Clly4dae onpependeTcAa pacydeToM CKIagoK Kak
HpOCTpaHCTBEHHOVI CUCTEMBbI.

8.7 A npeaBapuTenbHOrO pacyeta npuaMaTUyeckux cknagok (CM. nepeuuncnexue 6) 8.6), a Tawke
Ana nogbopa NpoAoNbHOM apMaTypbl U BblMMCNEHUSA NPOrmboB 6anoyvHbIX CKNagok (CM. nepevucrneHve a)
8.6) gonyckaeTcsa NpMBOANTL CEYEHNS CKIMagoK K TaBpOBOMY M ABYTaBPOBOMY CEYEHMIO (CM. PUCYHOK 8.2)
C nocneayrLmnm pacyeToM nx nNo npeaenbHbiM cocToAHnsM cornacHo CI 63.13330.

MpviBeOeHHylO ToNwMHy OeToHa CTEeHKM & ONs CXeM, MPMBEOEHHbIX Ha puUCyHke 8.2, cnegyet
onpeaensTb No hopmyre

a NpuBeaeHHyo TonwmHy & (CM. pucyHok 8.2) - no dopmyne

b =28, (8.2)

roe 5]_ - TONnwnHa 60pTOBbIX 3JIEMEHTOB;
f - yrosn HakrnoHa BOKOBbIX rpaHel7|.

a - K NpsAMOYrofbHbIM CeYeHusIM, 6 - K TaBPOBLIM CEYEHUSAM, 8 - K ABYTaBPOBbIM CEYEHUSAM
PucyHok 8.2 - CxeMbl nonepeyHbIX CeYEeHUI CKNagok 1 UX npuBeaeHne ang pacyeta
Mpu pacyeTe NPOYHOCTU CKMNaZKU MO HAKMOHHOMY CEYEHUI0 Ha OEWCTBME MOMEPEYHbIX CUN criegyeT
YUMTbIBaTb (PaKTUYECKYHO TOMLLMHY HAKITOHHbLIX CTEHOK C MOMPAaBKOW Ha Yron HaKrnoHa.

8.8 [Ina onpefeneHus nonepeyHbiX U3rnbaromMx MOMEHTOB B FpaHsiX CKMadok, paccMaTprBaeMbIX
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Kak Ganku ¢ HegedopMUPYEMbIM MOMEPEYHbIM CeYeHreM, a Takke ONs npeaBapuTeNibHbIX pacyeToB
CKnadoK B ApYrux criyyasx OOnycKaeTcsl paccyuTbiBaTh MX Kak Moriocy HepaspesHow NNUTbl Ha LapHUPHbBIX
onopax. 3a onopbl B AaHHOM crydae MpUHUMAOTCA MecTa COMPshKeHUsl rpaHel, a 3a nponet MnuTbl -
lUMpUHa rpaHei. Yncno nponeTtoB NpuHMMaeTcsi He MeHee OBYX U He Gonee nsaTu. COOTBETCTBEHHO
KOHCTPYKTMBHOMY pPELUEHWIO KpaWHsisl onopa MnuTbl paccMaTpyBaeTCs Kak LuapHUpHasl, ynpyro- Wunu
)KEeCTKO3aLleMITEHHas!.

Mpy 3TOM HOpManbHble YCUNUS ANs pacyeTa CeYeHuin rpaHeit fonyckaeTcs onpefdensTts 6es3 yyeta
Hepa3pe3HOCTU NMNTLI.

8.9 Pacuet cknagok oTKpbITOro npocdhung crieqyet npou3BoanTb C YH4ETOM MOMEHTOB, BbI3blBAOLLMX
nonepeyHbln n3rnd rpaHen. CooTBETCTBEHHO apMupoOBaHWe NAWUT, nogkpennswwmux pebep rpaHen n mnx
COMpPSKEHUN PEKOMEHAYETCHA NPOEKTMPOBATh C Y4ETOM BO3MOXHbIX N3rnbatoLmx MOMEHTOB.

I'Ipe,u,BapMTeanbn?l pacyeT nonepedyHbiIXx MOMEHTOB B OTAEJIbHbIX CKragkax TpaneuneBngHoOro u
npAMOYroJibHOro ceveHunmn AonyckaeTca npou3BoAnUTb KaK OJ1A KOHCOJIbHbIX NNWUT C 3awlemMineHnem Mo
BepTVIKaJ'IbHOVI NJIOCKOCTU CUMMETPUN.

(N3meHeHHas pegakuus, Mam. N 3).
8.10 Pacuet npeaBapuTeNbHO HANPSXKEHHbIX CTbIKOB CKMag4vaTbiX 3MEMEHTOB, BbIMOMHAEMbIX C
nNpMMEHeHVeM BCTaBOK U3 CTepXHeBoW apmaTypbl (cMm. 8.16), crnegyeT npov3BOAMTb MO MPOYHOCTU M

pacKpbiTUIO TpeLWuH M3 ycrnoBusa obecnedyeHnss coxpaHHocTu apmatypbl cornacHo CI 63.13330 u
cneayroLmnx pekoMeHaauni:

a) nnowaab CeYeHUs CTepXHeN-BCTaBOK Iﬂs,ms cnepyeT onpefensiTe M3 YCNOBUSI MPOYHOCTM

HOpMasnbHbIX CeYEeHUn wnsrmbaemoro xene3obeToHHOro anemeHta. Ecnu Bce CTepXHWM W KaHaTbl
pacnonoxeHbl B Nofke, To Tpebyemyto nnowanb Ce4YeHUs CTepXKHEN-BCTAaBOK AOMYyCKaeTCst onpeaenstb no

dopmyne

M

A=, (8:3)

roe R.S - pac4eTHOEe conpoTuBIrieHne ctanun CTep)KHeVI-BCTaBOK;

Y - KO9hULMEHT yCroBuin paboTbl, y4NTbIBAIOLLMNA BO3MOXHbIE 3KCLLEHTPUCUTETLI U ocnabnexHus B
30HE aHKEPOBKWU CTbIKOBbIX CTEPXXHEN, NPUHMMAEMbIN paBHbIM 0,8;

A - n3rnbaroLmMn MOMEHT B CEYEHUM CTBIKA;
Z) - NNeYyo BHYTPEHHeN napsl;
# - YUCIIO CTEPXKHEN;

6) cevyeHne CTallbHblX aHKEpPHbIX YNOPOB Ha BCTaBKax M KONIOL4OK peKoOMeHOYyeTCA onpenendrb:

- 3 YCIOBUA CMATUS MO KOHTaKTHbIM MOBepxHocTAM cornacHo Cl1 16.13330 no dopmyne

N-: = ET.S].RPHC ) (8.4)
roe MV, - ycunue B kaHaTe;
¥ ;1 - KO3 pMLUMeHT ycnosun paboTel, pasHbin 0,8;
RP - pac4yeTHOE COMNpPOTUBIIEHNE CMSTUIO CTanbHOro yrnopa cornacHo CI1 16.13330;

A, - nnowaab cevyenns ynopa;
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- 13 ycnosuga cxaTtnsa 6etoHa nof aHkepamu - cornacHo CI 63.13330 no cpopmyne

N, 215vg Ry 4 (8.5)

roe . - nnowaab ceyeHns aHKepHOI KONoOaKY;

K}, - npuameHHas npoyHocTb GeToHa.

Kpome TOro, pacuetHoe ycunue J}J B npeaBapuTENbHO HAMPSXKEHHbIX KaHaTax U CTePXHSX-BCTaBKax
B PacTAHYTOWN 30He (CM. PUCYHOK 8.7) AOIMKHO YAOBNETBOPSATL YCNOBUIO

N= REJ.::,I-:--: ‘Af) + R.s A (8.6)

roe .('15 - ceyeHune beToHa, B KOTOPOM pacnosioXXeHbl aHKePHbIE KOJNOAKU;

R,;;.s,go.: - NPVBEAEHHOE pacyeTHoe COMpOTUBMEHME BeToHa CKaTU C YyYETOM BIUSIHUA KOCBEHHOW
apmMaTypbl B 30He MecTHoro cxatusi B cootseTctBun CI1 63.13330;

‘AS , R.S - COOTBETCTBEHHO MJiolagb ce4eHna n pacHeTHoe conpoTuBIieHne I'IpOD,OJ'IbHOVI apmatypbl B
30HE aHKepPOBKM KaHaTOB U CTep)KHeVI-BCTaBOK.

KoHcTpyupoBaHue
8.11 OcHOBHylO pacTaHyTyl0 apmaTtypy 6anoyHbiX CKMagok pekoMeHAyeTcs MnpoeKkTMpoBaThb
NPSAMONMHENHOW NpeaBapuUTEnbHO HaMNPS>KEHHON U3 BbICOKOMPOYHBLIX apMaTypHbIX cTepxHen knaccos AG00,
A800 unu apmaTtypHbIX KaHaTOB (OONyCckaeTcs NPUMeEHATb CTepxHU anameTtpom 20 Mm 1 Gonee m3 cranu
knacca A540). MNpu aToM AMameTp CTEPXKHEN M KaHATOB, pacnonaraemMblX B YyTOMLWEHHbIX YacTAX CKagok v
B rpaHsXx, BblbupaeTcs, N0 BO3MOXHOCTU, HanbonbLwum, Ho ¢ ydyetom CI1 63.13330.

B Ccny4yae HeobxoaumMocTun pacnonoxeHua npeaBapuTesibHO Hal'lpﬂ)KeHHOI;l apMaTtypbl Ha OTAEJIbHbIX
y4vacTKax HWXHEN UNu BerHeVI 30H CKnaaok (Hanpmmep, B KOHCONbHO-6anoYHbIX CKragkax, CM. PUCYHOK
83) pekoMmeHOyeTCAa NpoeKTnpoBaTb ﬂpﬂMOﬂMHeVIHyI-O apMaTtypy TOJIbKO Ha Tex Yy4YacCTkax, rage OHa
Tpe6yeTc;| no pac4yerty. Ha APYrnx ydacTtkax CKnagkm MOHTa)XHble CTEePXHU UIN KaHaTbl pacnofiaraknTca be3
cuenyieHna n MoryTt ObITb yAaneHbl Nocne oTnycka nx HaTAaXXeHnd 1 0CBOOOXAEHMS CKNaaKu OT d)OprI. Ons
3TOro B COOTBETCTBYyHOLLEM MEeCTe 06prBa apmMaTtypbl npegycmatpmuBaroT BblIeMKU B CTEHKEe CKIafku, 4yepes
KOTOpPbl€ CTEPXHU UINN KaHaTbl MOryT ObITb 06pe3aHb| nnn ocyuwlecTtBlieH pa3beM CoeaAUNHUTENbHbIX Myd)T
mMexay OCHOBHOW apmaTypoPl N MOHTaXHbIM yalMHUTENEM. Pa3|v|epb| BbleMKU cnegyet npuHnMmaTtb
paBHbIMU!
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a - apMmpoBaHune CKnaaku, 6 - AeTtanb BbleMKKN A4St nepepesaHna KaHaToB 3J1IEKTPOAOM

PucyHok 8.3 - lNpumep apMnpoBaHUs KOHCOSIbHO-6ano4YHON CKIagaKku NOKPbITUSE NPSIMOSTMHENHOW
npeaBapuTeNbHO HanpPsHKeHHOW apMaTypon ¢ obpbIBOM KaHaTOB B COOTBETCTBUM C 3MOPOV MOMEHTOB
- M0 HanpaBneHuo, NepneHanKyNapHOMY K OCU apMaTtypbl, ¢ =4 + &/ 2 ;

- MO HanpaBneHunto, NapannensHoOMy OCK apmaTtypsbl, & =44 mm;
-normybune ¢ ={d +&)/2;

roe f - MameTp CTEPXKHS UK KaHaTa.

Mpn TonuwmHe cTeHkn Fz= 40 MM JonyckaeTcsl MpUMEHEHME npeaBapUTEnbHO HanpPsPKEHHON
apmaTypbl C OTTMOOM M3 HXKHEN 30HbI CKINAAKN B BEPXHIOH.

8.12 paHn Bano4HbIX CKNagoK apMUPYOTCS OOUHAPHBIMU CBapHLIMU CETKaMK, PacnosioXKeHHbIMU B
CPEAVHHON MNIIOCKOCTW TPpaHew, eCrnm OHW He NoAaBepXeHbl u3rnby, unv ABOWHBbIMMK, pacrnonaraeMbiMn B
COOTBETCTBUW C 3MIOPON NonepeyHbIX n3rndaroLwmnx MOMEHTOB.

B 3oHax aHKepoBKN npenBaputesibHO Haﬂpﬂ)KeHHOVI apmMaTtypbl  OKOJIO TOpPUOB CKIadokK

pekoMeHAyeTCcs npedycMaTtpyBaTth NonepeyHyo apmaTtypy, NnpegoTBpallaoLLyo paccnansaHme nonokK unu
CTEHOK (CM. pUCyHOK 8.4).

o

3 2

e

T

J 4

1- npeaBapuTesribHO HanpsaXXeHHaa apMartypa, 2- nornepeYyHble CTEPXKHN, 3- BepXHUe CTepXHU N nX

a0
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3afgernka; 4 - ceTka

PucyHok 8.4 - [leTanb apmMupoBaHus NOSKWM U CTEHKN B TOPLEBOW 30HE CaMO3aaHKepOBaHus
npeaBapuUTENbHO HanpsXXeHHOW apmaTypbl
8.13 XecTkue y3nbl cOMpsHKEHUSA rpaHen COOPHbIX W MOHOMWUTHBIX CKMAagoOK pekoMeHayeTcs
KOHCTPYMpOBaTb KaK BXOASLUME YITbl >Kene300eTOHHbIX KOHCTPYKLUUIM C MPUMEHEHWEM MepeceKatoLmnxcs
CcTepXkHen unu ceTtok (cm. pucyHok 8.5) gna Toro, 4TOObl ANUHa 3a4enkv pacTAHYTbIX CTEepXKHEN
cooTBeTcTBOBana CI163.13330.

a - oTaesibHbIMU CTEPXHAMMN, 6 - CBapPHbIMWU CETKaMU, 8 - NoJ1I0)KeHne CETOK MNMpu cBapke, 1- BepxXHune
CTEepXHMWH, 2 - TO Xe, HWKHne, 3 - apmMmumpoBaHue B ByTax, 4 - nonepeyvHble CTEPXKHU NepeceKaownXca CeTOK, 5
- TO Xe, NpoAoJibHble, 6 - MecTa To4YeuYHom CBapKu

PucyHok 8.5 - ApMrpoBaHmMe nepecekatonMMmNCa CTEPXKHSAMMN KECTKOro CONPSKEHNS rpaHen TpeyrosbHom
cKnagkm

8.14 C uenbio ynpoLleHnss KOHCTPYKUMM hopM M npouecca 6eToHMpoBaHMsl 3rneMeHTOB COOPHbIX
CKrnagyaTbiX MOKPBITUA M3rOTOBMEHME CKMAOOK PEKOMEHOYETCA BbINOMHATL (POPMOBAHME Ha MITOCKUX
LapHMPHBIX MNogdoHax C nocriegylowmMm usrmbaHnem. B atom cnyyae nas c nepecekawowen ero
Hepaspe3Ho apMaTypon OCTaBnAT He3abeTOHUPOBaHHbLIM (CM. pUcyHOK 8.6). Mocne noruba rpaHen o
3a0aHHOro yrmna HakrnoHa MoXeT ObiTb MpousBedeHa CBapka apMaTtypbl M yCTaHOBKa AOMOSNHUTESbHbIX
CTEPXHEN U CETOK, a 3aTeM 3aMOHONU4YMBaHME y3na GEeTOHOM MPOYHOCTBI HE HMXKE MPOYHOCTM GeToHa
rpaHen. [NpeaBapuTEnbHO HanpsiKeHHast apmaTtypa MOXET HaTArmBaTbCsl Ha ynopbl MU Ha GEToH wu
pacnonaratbcsl B 6eTOHE 3aMOHONNYMBAHUS.

8.15 COopHble 0anoyHble CKMagkM TpaneuveBUOHOM WNW  TPEYronibHOM OpMbl  CeYeHUst
pPEKOMEHAYeTCA MNPOEKTMPOBaTb W3 OTAENbHbIX MO AfMHE JfIEMEHTOB, COEAMHSEMbIX Ha MecTe
CTpOUTENLCTBA.

CTbikn Taknx aNemMeHTOB criefyeT npeaycMmatpmBaTh B HAMMEHEE HamMpsPKEeHHbIX yYacTkax CKnagku, B
NOCKOCTAX, NEPNEHAUKYIIAPHBIX K MPOAONBHON Ocu cknagkn. MUHuManbHasa WwWupmnHa 3aMOHONMYNBAEMOro
LIBA MPMHUMAETCS C YYETOM OuameTpa CTbIKyeMbIX CTEPXKHEN U KOHCTPYKLMM UX COEOQUHEHWUSs], HO He bonee
250 mm.

1 - 6eTOH 3aMOHONNYMBaHMS, 2 - OTIMBaeMble U CBapyBaeMble BbIMycky, 3 - NpeABapuUTesibHO HanpsPKeHHas!
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apMartypa, HaTarmpaemas Ha ynopbl CbOprI, 4 - nONONHUTENbHbLIE CETKN

PucyHok 8.6 - ApMupoBaHmWe yana CKrnafok, N3roToBNseMbIiX Nornéom 4o ero 3aMoHONMYMBaHNS

CTblkM COOpHbIX CKMadoK C HEHanpsPKEHHOW apMaTypol, pacrofiokeHHble B 30HaX [OelcTBus
n3rnGaroLLMX MOMEHTOB, MPOEKTUPYIOTCS C NMPUMEHEHUEM CBapKM BbIMYyCKOB apmaTypbl M MOCIeayloLero
3aMOHONNYMBAHMS LUBA.

CTbIKM CKINagokK ¢ NpedBapuTesibHO HanpsiKeHHOW apMaTypoii WMpKHON He MeHee 40 MM 1 He Gonee
liara rornepeyHo apmaTtypbl B CTEHKax CKNagkM [JoryckaeTcsi MpoekTupoBaTb 6e3  BbIMycKOB
HeHanpspkeHHoW apMaTypbl. [pu 3ToOM NpoaonbHas NpeaBapuUTENbHO HanpskeHHas apmaTtypa CKnagku ¢
HaTshkeHWem Ha 6eToH pacnonaraeTcs B nasax UMM KaHanax ¢ nocrnegyrowmnm Ux 3aMOHONMMYMBaHUEM UMK
NHbELUPOBaHNEM.

8.16 CTblkM B cknagkax TpaneuneBuaHOro ceveHusl, cobnpaembix U3 npeasapuTenbHO HaNpPsKeHHbIX
anemMeHToB (CM. puUCYHOK 8.7), peKkoOMeHOyeTCs MpOoeKkTUpoBaTb MPUTOPLOBAHHLIMK (OOMNYyCKaemble
OTKIMOHEHWs 3a30pa KacaHusa OT MPOEeKTHOro He Gornee 0-+3 MM) C NPOMAasKoW CTbIKyEMbIX MOBEPXHOCTEMN
3MOKCUAHBIM KINEeeM C MENKMM HamnofHUTEeNeM M MOocreaywmnm obxaTuem C NOMOLLLI0 NpeaBapuTernbHO
HanpsKEHHbIX apMaTypHbIX BCTaBOK, pa3MellaeMbiX B pacTAHYTOM 30He cknagku. BctaBkm cnepyet
NPUHUMaTb W3 CTepXHEeBOM ropsiyekataHon ctanu knacca A600, A800 C MexaHM4Yeckum unu
3NEKTPOTEPMUYECKNM HATSDKEHMEM, BbinonHsiemMbimM cornacHo CI163.13330.

1 - NIMHWS CTbIKa, 2 - NpeaBapuTernbHO HaNpsKeHHasa apMaTypa anemeHTa, 3 - npeaBapuTensHO
HanpshKeHHble BCTaBKu, 4 - aHKEPHbIe KONoOKU

PucyHok 8.7 - KoHCTpyKunsi npeaBapuTenbHO HaNPSXXEHHOro CThbiKa AN1IeMEeHTOB 6ano4YHbIX CKIagok

8.17 ®opmbl MONEPEeYHOro CcevyeHus npu3MaTUYeCcKMX CKNadok BblOMpawTcs w3 ycrnoBui
npou3soacTea paboT, TpebOoBaHUN apXUTEKTYPHOW BbIPA3MTENbHOCTM, a Takke C Y4YeTOM CriegyroLmx
ocobeHHocTe:

- TpaneuuneBunaHble CKNnagkn C ropu3oHTasibHO HanpaBJ/ieHHbIMW MOJfIKaMn B CXKaToON 30HE MeHbLUe
CKIMOHHbI K noTtepe yCTOVNI/IBOCTI/I HaKIMOHHbIX CTEHOK U UMEKT CyLeCTBEHHO OonbLUMA MOMEHT nHepumnu,
4YeM TpeyroribHble TOW Xe BbICOTbI;

- TpaneuueBuHblE CKMaakW C MOSfIKaMu TONbKO B PacTsHYTOW 30He yaobHee Ans UX onuvpaHust U
TpebyloT MeHblLUe MonepeyHor apMaTypbl Ha MOHTaXHble YCUNUS, MX HeQOoCTaToK - HeobxoaMMOCTb
3aMOHOMYMBAHNSA CTbika MeXay CKnagkamu No HU3Y NoTKa, OTBOOSALLENO C MOKPbLITUS BOAY;

- 32aMOHOJNYEHHBIN CTbIK TPEYrONbHbIX CKNaJoK peKoMeHayeTCs AenaTtb TONbKO N0 BEPXHEN KPOMKE;

- Ll,enecoo6pa3Ho BbIMOJTHATL TpaneuneBunaHble CKnagky C nosfikamu B cxxaTon n paCTFlHyTOIZ 30Hax C
3aMOHONTMYMBAHNEM CTbIKa B CXKaTOWN 30HE.
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I'Ipvl Bbl60pe HaKInoHa " WWPUHbI NOJIOK pekoMeHOAyeTCA Yy4YUTbiBaTb, YTO ONTUMallbHbIMU ABMNAKTCA
ceyeHus, obecnednBaroLLne HaM6OJ'|bLLIyI'O XKECTKOCTb CKNnagku Ans 3agaHHOW Niowaan ceyveHus.

Mpy cCOBMECTHOM AEeWCTBUM NMONE3HOW paBHOMEPHO pacnpefenieHHON Harpy3ku u cobCTBEHHOTO Beca
onTUMasibHoe MorepeyHoe cedeHve AOIMKHO UMeTb (DOpMy, 3aHMMAlOLLY NMPOMEXYTOYHOE MOoJIoKEHNe
MeXOy OuYepTaHUSIMU CKMafoK, MNpUBEAEHHBIMU Ha pucyHke 8.8, COOTBETCTBYIOLWMMU ONTUMASIbHLIM
NoMNepeYHbIM CeYEHUSIM TOJNbKO AN Harpy3ku, paBHOMEPHOW Mo nJiolaan nokpbiTus (ovyeptaHue 1), u ans
Harpy3ku co6CTBEHHOrO Beca CKraaku (ovyepTtaHue 2).

1 AN 2 - 1 -
- - ~ & B =
e , ~ e 2 S
A ase 36710 N B © e
/ i 0,126/ 0,749] 0,7511 0 1241
0.251
1
a &6

a - TpeyronbHble ceveHust; 6 - TpaneumeBuaHble cevenns; 1 - Ana Harpysku NOCTOSAHHON MHTEHCMBHOCTM MO
LUMpWMHE CKNagku; 2 - Ans Harpy3kM cOGCTBEHHOrO Beca CKragku

PucyHok 8.8 - OnTumMarnbHble COOTHOLLEHNS Pa3MepPOB CEeYEHMIN CKNaaoK Mo KeCTKOCTU
9 UunuHapuyeckne n cknag4vatbie 060M104KU

OcHOBHbIe NONOXeHMus1
9.1 UunuHgpudeckummn obonoykamu (CM. pucyHOK 9.1) Ha3biBalOT TOHKOCTEHHbIE KOHCTPYKLWW,

cocTosILLnE U3 CrieAyoLMX OCHOBHBIX 9NIEMEHTOB!
- TOHKOMN NNWTbI, O4EPYEHHOW MO UMNNHAPUNYECKON NOBEPXHOCTH (COBCTBEHHO 060N0YKN);
- BOPTOBLIX ANEMEHTOB, OKaNMNALLMX 060MOYKY BAOMNb KpanHUX 0bpasyoLLmx;

- nonepeYyHbIX ,Ell/la(*)paFM no KpVIBOJ'II/IHeI7IHbIM KpaaMm, onmparwmxca Ha KOJIOHHbI Ui CTEHbI.
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1 - nnuTa obonouky; 2 - anadparma; 3 - 6OPTOBON 31IEMEHT
PucyHok 9.1 - Uunungpryeckme 060noykm
[MoKpbITUE C TOHKOW NNUTOW, OYEPYEHHOM MO MPU3MaTMYECKOW MOBEPXHOCTU, BMUCAHHOW B

UMNMHAPUYECKYI0, Ha3biBaeTcs cknagdvatbiM (cm. pucyHok 9.2). OBOMOYKM U CKNagku M3roTaBnmuBaoT
rmagkumMm n pedbpucToiMu.

(0.25-0.4)0y (0.25-0.4)l5

—~ ,
i, i, T

(0.25-0.4), . (0.25-04);

[ .

PucyHok 9.2 - CknaguaTble 060M04KM C pas3nmMyHbIMU TUNnamu 60PTOBLIX SNIEMEHTOB
9.2 MHoroBonHoBble 060M0OYKM crieayeT NPOEeKTUPOBaTb MOHOMUTHO CBSI3aHHLIMU Mexay cobomn u ¢
06LWMMN BOPTOBBLIMY 3IEMEHTAMMU - KPAaWHUMW Y MPOMEXYTOYHbIMU (CM. pUcyHok 9.1, 9.2).

9.3 UunuHapuyeckne n cknag4vatbie 0BOMNOYKM B 3aBUCMMOCTU OT OTHOLLUEHUSI PacCTOsHUSA Mexay
OCAMYU OMOPHLIX Anadparm (MposeT o6oMoYKK) f K paccTosHMIO Mexay 60pTOBLIMM 3rIeMEHTaMK1 {5 (AnuHa

56



BOMHbI) YCIIOBHO NOAPA3AenNsitoT Ha AnuHHbIE - Npu 4 [{5 2 1n kopoTkve - npu 4 fiy =1.

[Mpn onpegeneHnn ycunum n pacyete obonoyek No npefenbHbIM COCTOSIHUSAM crieayeT Yy4uTbiBaTb
pekomeHgaumm CI 63.13330 n 4.2.

OvadparMbl NPOEKTUPYOT C MporieTaMmu, paBHbIMW AfVHE BOMHbI (CM. pucyHok 9.1) wunn He
coBnagarLLMMn C OSIMHOW BOSHBI (CM. pucyHokK 9.3).

PucyHok 9.3 - Cxema obonoyku ¢ nponetamu gnadparm, He coBnagaroLwnumm ¢ 45IMHON BOSHbI

PacuyeT ANVHHbIX LUNMHAPUYECKUX U cKNnagvaTbiX o6onoyek
9.4 B o6lueM cnyyae onpedeneHne yCUnuii B ANUHHBIX LMMUHAPUYECKMX U CKNagdaTbiX 06Gonodkax
pekoMeHayeTcs MNpou3BoAUTbL C  Y4YeToMm JdedopMauuu MornepeyHoro KoHTypa B COOTBETCTBUM C

noslyMoMeHTHon Teopuen. [Mpu atom wusrmbatowme momentsl My , pedicTBylowme Ha nrowagkax
rnonepeyHoro ceyeHusi 06ONOYKM, COOTBETCTBYIOLME UM MOMEpeYHble CUMbl L4 , a Takke KpyTswme

MOMEHTbI T M 1] BBUAY WX HE3HAUNTENbHOCTW MPUHUMAKOT PaBHBIMU HYmMO (CM. pucyHok 9.4). Cunbl 3/,
OeNCTByIOLWMEe HOpManbHO K Nnowagkam MpoAOoSibHOTO CEeYeHWs, a Takke BO3HMKaKLWME Ha Tex Xe
nnowaakax nonepeyHble curbl L yuuTbIBAOT B pacyeTe, HO HE Y4MTLIBAIOT MpU MoaGOpe CeyeHWil.
Pa3mepbl CeyeHnin onpeaensiioT No HopMasbHbIM yeunuaM 2] , 4efCTBYIOLWMM Ha MoLaaKkax nonepeyHoro
ceyeHus, ckanbiBalWwMM ycunuam 5 n mnsrmbawowmum momeHtTam Jd , AEMCTBYOWMM Ha nnowagkax
NPOAONBHOIO ceyveHnst 060NOYKN UK CKIagKu.

a - NoJiHaaA cxemMa yCl/IJ'II/IIZ, 6 - ycunusa, ydmtblBaemMble Npu pacyeTe

PucyHok 9.4 - Ycunusa, geicteylolme B ANMHHbIX LUIMHAPUYECKUX U CKNaavaTbiX 060oYKax
9.5 B vacTHbIX crnyyasx (Hanpumep, Ans obornodek, onepTbiX Mo yrrnam, Npy OeACTBUM paBHOMEPHO

pacrpefeneHHon Harpysku u BenuumHe oTHoweHust f /19 =1, npu NoBbILEHHOM KECTKOCTM NonepeYHbIX

pebep n ap.), korga B3aMMHOE BUsSIHME MONEPeYHbIX U3rnbatoLmx MOMEHTOB 1 NPOAOSbHLIX HOpMarbHbIX
YCUNUIA OTCYTCTBYET WIM HE3HAYMTENbHO, pacyeT OOONOYKM MPOU3BOASAT Kak Ganku KpUBOSIMHEHOrO
MonepeyYHoro ceveHus.

9.6 B MHOroBOSfHOBLIX MOKPbLITUAX, OMEPTbIX MO yrriam, KpanHue nonyBOSHbI [OonycKaeTcs
paccyMTbiBaTb MO YMNPOLIEHHOW CXeMe - Kak MONyBOSMHbl OAHOBOSTHOBOW OOGOMOYKM WMAM CKMagKkM C
CYMMETPUYHBLIM ceyeHuem (cM. pucyHok 9.5, a). CpegHue BOMNHbI MHOrOBOMHOBbLIX ODOMOYEK U CKNagok
Jonyckaetca paccuuTbiBaTb Kak 06onouku (cknagku), y KOTOpbIX MNPOAONbHbIE Kpasd 3akpenrneHbl OT
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CMeLIJ,eHI/IIZ B ropwsoHTaanoﬁ MJIOCKOCTU 1N NOBOPOTAa B MNJIOCKOCTU NonepevyHoro cevyeHns (CM. PUCYHOK 95,
6).

9.7 Pac4yeT nNo NpoYHOCTH, KECTKOCTU U TPELLUMHOCTOMKOCTU ANMMHHBIX LMAMHAPUYECKUX U CKNagyaTbiX
obornoyek cnegyet NpousBoAUTb C y4eTOM OOpasoBaHMA TpewuH B OOPTOBbIX dfieMEHTax M B NnuTe, U
TPELLMH BAOMb 0OpasyloLmX B NAUTE UK TPELLMH B nonepeyHbix pebpax (B TOM Yncre o6pa3oBaBLUMXCS Ha
CTanMn MOHTa)a KOHCTPYKLMUN) B COOTBETCTBUMN C MeToaMKamu, nanoxeHHsimn B CI 63.13330. [onyckaeTcs
He yYnTblBaTb NPU pacyeTe Kocble TpeLUuHbl B yriax (CM. pucyHok 9.6).

a - CXxemMa Harpysku 1 pacyeTHasa cxema KpamHeun BOoJHbI; 6 - pacyeTHasi cxema cpegHen BOMHbI

PucyHok 9.5 - CxeMmbl Ans yNpoLLeHHOro pacyeTa MHOTOBOMTHOBbIX 0600Y€EK 1 CKaaok
PacueT no o6pas3oBaHWio TpeLMH B HOpMarbHbIX CEYEHUAX W BAOMb 00pasylolwmux crnegyet
NPOM3BOAUTbL C Y4eTOM Heynpyrux gecdopmMaumii 6eToHa B pacTsHYTON 30He.

Yeunust gns pacuyeta AMWHHBIX UMNMHOPUYECKUX W cknagdaTbix obonoyek no obpasoBaHuio U
PacKpbITUIO TPELLMH, MO XECTKOCTM WM MPOYHOCTM crnedyeT onpefensTtb no 9.4 ¢ yyetom pecopmavuii
MOMNepPEeYHOro KOHTypa Kak Ans yrnpyrow cMCTEMbI.

PucyHok 9.6 - Cxema TpeLumH B ONIMHHON LUITMHOPUYECKON 0605ouke
9.8 [lonyckaeTcs pacyeT No NPOYHOCTU, KECTKOCTU U PACKPbITUIO TPeLnH 060NoYkM ¢ TpewmnHamm B
NPOAONBHbLIX CEYEHUSIX MPOM3BOAUTL HA OENCTBMUE TOSBKO narnbatowmx momeHToB no CI1 63.13330.

PacuyeTt 0bonoykn no NPOYHOCTU CnenyeT nNpon3BognTb C y4ETOM nepepacnpenerneHns yCMJ'll/II;I Mexay

UX MpoAonbHbIMK cedeHusmu. OBpasoBaHWe Tpex NPOAOSbHLIX MNNAacTUYECKMX LIapHUPOB NPMBOOUT K
3HaAYMTENbHOMY YBENMYEHUIO AedopMaLnii U PacKPbITUIO TPELLWH.
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9.9 Pacuet 060Mn04kM nocre HasHavyeHus ee reoMeTpn4eCkmx pasmepoB BbIMNONMHAKT B cnep,yrou.l,eﬁ
nocnenoBaTesibHOCTU!

- onpedensioT Tpebyemoe ceyeHne NpoAosbHOM apMaTypbl GOPTOBbLIX 3/1IEMEHTOB Mo hopMyrie

M

AT R 0m (1)

roe A - narnbatowmin MOMEHT OT BHELUHMNX HArpy3oK B pac4eTHOM MomnepeyHoOM cedeHnmn 060noYKuy;

f - pabodas BbiCOTa ceyeHUst O0BOMOYKM, paBHasi MOSHOM BLICOTE 3@ BLIYETOM PaCCTOSHUS OT
HVXXHEW rpaHn 6OpTOBOro anemMeHTa 40 paBHOAENCTBYIOLEN YCUNWUIA B pacTAaHYTOM apmatype;

- NPOV3BOAST pacyeT 06GOSI0YKM B YNPYroi NOCTAHOBKE C y4ETOM apMaTypbl 60PTOBbLIX 3NIEMEHTOB;
- N0 MONyYeHHbIM M3 pacyeTa MoMeHTam ¢ ydeToM 9.10 noabupatoT nonepeyHyo apMaTtypy NnUTbl;

- Ha ocHoBe pacyeta Ha npegplgywem 3atane no CIT 63.13330 HaxoasaT nonoxeHue
pPaBHOLENCTBYIOLLEN YCUITMIA B CKATON 30HE CEYEHMUS, PACCTOSHMSI OT Hee A0 LieHTpa TSKEeCTUM pacTAHYTOoro

GeToHa Zp M apMaTypbl Z; U 3HAYEHUE MOMEHTa BHewHux cun M ..., COOTBETCTBYIOLLErO MOSIBMEHMIO
TPELLMH;

- Npomn3BoadaT pacyet obonoukn ¢ ydetom TpewwuH n no CI1 63.13330 onpeaensitoT nepemeLLeHms
000M0YKN 1 LUIMPUHY pacKpbITUSA TPeLMH B 6OPTOBbLIX 3NIEMEHTAX;

- c yyeTtom 9.14 1 9.15 npomnsBogAT pacyeT yrioBbIX 30H N anadparm 060N0YeEK.

9.10 MonepeyHyo apMaTypy NUTbl U apmaTypy nonepeyHbix pebep Ha yvacTkax, NMPUMbIKAOLWKMX K
b6opToBLIM 3aneMeHTaM, onpegensatoT no CI1 63.13330 no ycunusim, onpegeneHHbiM U3 pacdeta obonoyek
Kak ynpyrux cuctem. [Ons pacyeTa B MONEPEYHOM HanpaBlieHWM pPacCcMaTpuBaloT MOMOCKY €AMHUYHOW
LUMPWHBbI, Bblpe3aHHOM B MoO6OM ceyeHun No AnMHe OBONoYKM, KOTOPYHO PAaCCUMTBIBAKOT Kak KPYroByH
BecLuapHUPHYIO apKy NPONIETOM, PaBHbIM LUMPUHE ODOMOYKN.

9.11 PacyeT XecCTKOCTM KOHCTPYKUMMA OBonoyek cnegyet nNpov3BOAWUTb C y4eTom Aecbopmauuii
KOHTypa W Hamuuus nonepeyHbiX TpewuH B BOPTOBbIX aNeMeHTax M B 000no4vke, NPOAONbHbIX TPELUVH B
obornouke.

LnpuHy packpbITs HopMarnbHbIX TpeLmH HaxoaaT no Cl 63.13330.

9.12 B nonepeyHOM ce4vyeHWn OOONOYKM 3HayeHVe npefdenbHOro u3rnbatollero MoMeHTa
M, onpegensaloT kak npoussedeHne NpeneribHbIX YCUWA B OCHOBHOM PacTsiHYTOM apmaType 60pTOBbIX

3NeMEeHTOB Ha pacCTosiHWe z OO0 PaBHOOENCTBYIOLWEN YCUIMUNA B CXaTOW 30He ceyvyeHus (CM. pucyHok 9.7
ctagus lla) no dopmyne

Muff = R.S 1'15 z . (92)

[ns csogoe co crtpenon nogvema f =(1/6—1/8)/, npubnkeHHoe 3HayeHue z ponyckaertcs
onpeaenaTb no popmyne

W npuHumaTsb He Gonee 0,8 /1.

Pac4yeTt 06onouykn no NPO4YHOCTU CnenyeT nNpon3BognTb C y4ETOM nepepacnpeneneHns yCMJ'II/IIZ Mexay
nx nonepeyvyHbiMn ce4eHnAaAMNn.

(M3meHeHHas pegakuus, M3m. N 3).
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PucyHok 9.7 - CTagnn HanpsiKeHHOro COCTOSIHMSA NONepeYHbIX ceYeHMn 0060noYKmM (CKagkm)

9.13 KonuyecTBO nonepeyHon apmaTypbl, MPUHATOM MO pesynbTatam npeaBapuUTENbHOro pac4yera,
cnegyeT YyTOUHATb C YYETOM PaCYETHbIX YCUMWIA, ONpedeneHHbIX NPU HanmuMumm TPEeLUH B NOMepeyYHbIX U
NPOAOIBHbIX CEYEHUSIX OOOMOUKN.

9.14 Ycunus B yrnoBbIX 30Hax 060noYek onpeaensoT U3 UxX pacyeTa Kak ynpyrmx CUCTEM.

Bo nsbexxaHne Xpynkoro paspylleHusi 060foYeKk B yrrax oT cKanblBaHUsl 3HAYeHWe cKarblBaloLnMX
HanNpPsXXeHWt JOrKHO 6biTb He Gonee 2,5 Fj; . Ha yuacTkax, roe HanpskeHUs ckanbiBaHus Gonblie

YKa3aHHOro 3Ha4veHus, HeoOX0AMMO BbIMOSHATL MECTHOEe yTonweHne ninuntbl. an 3TOM Npon3BOONTb
nepepacyeT KOHCTPYKUUM B LEeJyIOM He Tpe6yeTc;|.

9.15 [lnadparMbl paccUnTLIBAKOT Kak MIIOCKNE CTepXXHEBbIE UM GanoyHble KOHCTPYKUUK Ha AeiicTBue
Harpysku oT cob6CTBEHHOro Beca M OMOPHOro AaBreHusl, nepeaaBaeMoro B BUae casuralowmx cun 5 (cm.

PUCYHOK 9.8), KacaTeJlbHbIX K CpeLI,VIHHOI7I NOBEPXHOCTU 000NOYKM UNKN CKNaaKu, 06paTHbIX no HanpasJliEHUIO
M paBHbIX NO 3Ha4YeHUK capurakwnmMm ycunumam B o6onoyke Ha KOHTYype.

3Ha4veHne casuratoLmx cun onpenendrT U3 pacyeTa 060noYeKk 1 CKNagokK Kak ynpyrmx CUCctem.

Mpu pacyeTe AuacparM credyeT YyYuTbiBaTb 3KCLEHTPUYHOE TMPUSIOKEHUE CABUraloLMX CUI Mo
OTHOLLEHWIO K OCU 3JIEMEHTOB KOHCTPYKLMN.
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PucyHok 9.8 - Cxema nepegayuv ycunun ¢ obonodkm Ha guadparmy
KoHcTpyupoBaHMe ANUHHBLIX LMIMHAPUYECKUX U CKIlaavyaTbiX 060onoyek
9.16 BbicoTy 060MoYkM ji, BKMOYasi BbICOTY cedeHus GopToBon Hanku, pekoMmeHayeTcs HasHavaTb
paBHoil (1/6-1/8) 4 , a cTpeny nogbema J - pasHoii (1/6-1/8) i5.

I'Ipop,oanble Kpas o6onoukn B nponerte MoryTt ObITb CBOGOAHBLIMWU UMK onmpaTtbCA Ha KOJIOHHbI Unn
CTEeHbl.

MonepeyHoe ceyeHve oBonovek MOXeT ObiTb OYepyeHO MO Ayre Kpyra, annunca unu no Apyron
KpuBoun. PekomeHayeTcs npyHMMaTh KpYroBoe ovepTaHme - kak Hanbonee npoctoe B npou3soacTee pabor.

CxeMbl ceveHunit 06onodek npuBeaeHsbl Ha pucyHkax 9.1-9.3.

9.17 CO6opHble U COOPHO-MOHOMUTHbIE UMNUHAPUYECKME OBGONIOYKM BbIMOMHAIT pPebpuctbiMu,
MOHOJUTHbIE TMaaKUMM.

Pebpuctble MOHONMUTHbIE 060M0YKM (CM. pUCYHOK 9.9) pekoMeHAyeTCs NMPUMEHATb B Tex Cryyas,
Korga BCMeACTBME HamnMunsi COCPeaOoTOYEHHbIX HAarpy3oK, ocobeHHoCcTen ovyepTaHusa 0bonoyku, ycnosun ee
onunpaHus, 6onbLIMX NPONETOB NN APYrMX NPUYUH ANS rnagkon obonoykm Tpebyetca 6onbluas TonwmHa un
YCTPONCTBO MacCuBHbIX BOPTOBbLIX 3N1EMEHTOB.

D

PucyHok 9.9 - PebpucTtasa obornoyka
Ovadparmbl  NPOEKTUPYIT BepTUKanbHbIMKM, a Mpu  HEeobXOoAMMOCTM -  HaKMOHHbIMU U
KPVBOSTUHENHBIMMU.

(N3meHeHHas pegakuus, Mam. N 3).

9.18 Mpu BbIGOpe TWMNa GOPTOBLIX SNEMEHTOB LMNMHOPUYECKUX oBonoyek criedyeT yuuTbiBaTb
YCNOBUSA ONMpaHnsa Kpaes 0GOMNoYKM.

EOpTOBbIe aneMeHTbl Ans 060noYek co cBOBOAHO BUCSALLMMM KpaaMun pekoMmeHgyeTca npuHuMaThb B

Buae 6anok, pacnonoXeHHbIX Huke Kpas 06onouku (M. pucyHok 9.10, a). Ans cbopHbIX KOHCTPYKUMA Gankn
B LIeNISAX CHWXKEHUS MX Beca MOTyT ObITb ABYTaBPOBOIrO CEYEHNS.
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Mpu HeobxoanmocTn BopToBbLIE ANEMEHTLI MOFYT pacnonaratbCs Bbllle Kpas 060Mnoyku (CM. pUCYHOK
9.10, 6). OHU BLINOMHATCHA NPSMOYrONIbHOIO CeYeHust (MoryT 6bITb C npunuBamun) unm [, -o6pasHoro
ceyeHnsi (cMm. pucyHok 9.10, 8). Ecnn kpas o6onodkm nogneptbl, TO GOPTOBOM 3MEMEHT LienecoobpasHo
NPOEKTUPOBAaTb B BUAE rOpM30oHTarnbHOM MnuTbl (CM. pucyHok 9.10, 2).

5
N N NRREN
N ) N L]
1| Lz-ap < < (0.6-1)d (0.3-06)h
w @ w
= [ =] =
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PucyHok 9.10 - BopToBble anemeHTbI
Pasmepbl ceyeHuit GOPTOBLIX 3NEMEHTOB ONpedensioT Mo pacyeTy M C y4eTOM KOHCTPYKTUBHbIX
TpeboBaHuin. PekomeHayeMble pa3mepbl CEYEHUIN 3TUX INEMEHTOB B AONSAX OT MOSHOW BbICOTbI CEYeHUs
obonoykn npuBedeHbl Ha pucyHke 9.10. BbICOTy ceyeHWss OOpPTOBbLIX SMEMEHTOB B AONSAX nponeta

{| pexomeHpayeTcs NpuHumMaTh pasHoi 1/20-1/30.

[MpomexXyTo4yHble OOpPTOBBLIE 3NEMEHTbI, COEAMHSAIWME OTAENbHbIE BOJIHBI  MHOTOBOJTHOBbIX
obonoyek, NPOEKTUPYHOT aHanNoOrMyHoO KpamHMM GOPTOBLIM 3fIEMEHTaM MO OAHOMY U3 TUMOB, N30OPAXKEHHBIX

Ha pucyHke 9.10.

9.19 CpegHue u TopueBble AgnadparMbl LUNNHAPUYECKUX 060MnoYeKk ycTpansatoT 06bI4HO B B1uae apok
C 3aTsKKOW (CM. pUCYHOK 9.11) - kak Hambonee SKOHOMMUYHBIX MO Pacxoay MaTepuanos.

Mpu HebonbLIOM nNponeTe BOMHbI 06OMoYkM M HeGomblIo cTpene noabema f avadparmbl

NPOEKTUPYIOT B BUAe 6arnok nepeMeHHoN BbicoTbl. [N o6nerdyeHns guadgpparmbl U Nponycka KOMMYHUKaLLWiA
B CTeHKe Ganok ycTpaunsaloT 0TBepCTus.

PucyHok 9.11 - Onadparmbl unnuHapuydecknx obonodek
[onyckaeTtcs npoekTupoBaTth Agunadparmsl Apyrnx BUOOB, B TOM Yncre B BUAE:

- KPMBONUMHENHOro Bpyca (Mpu onMpaHMKn Ha CTEHy);
- pam C KpMBOMMHENHbIM pyUrefnieM, eCnm pacnop BOCMPUHUMAETCH KapkacoM NPUCTPOEK;
- dbepM (Npu 3HaYMTENbHBIX NPONeTax BOMHbI 060M04KN).

ﬂ,l/lad)paFMbl NPOEKTUPYKT BepTUKanbHbIMKA, a nNpu HeobX0OMMOCTM -  HaKMOHHbIMW U
KpMBO.I'II/IHeIZHbIMM.
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(M3meHeHHas pegakuus, M3m. N 3).

9.20 doHapHble NpoeMbl U Opyrue OTBEpPCTUS PEKOMEHAYyeTCs pacrnonaratb B BepxXHeW 4actu
06onoYkn B MpogoSibHOM HanpasneHun. Pasamep OTBEpPCTMI B MOMEPEYHOM HanpaBfeHun pekomeHayeTcs

HasHauyaTb He 6onee (1/4-1/3) {5, B NPOAONLHOM HAMPAaBIIEHUM pPa3Mepbl OTBEPCTUI HE OrPaHUYMBAIOTCS.
OTBepcTus B 060104Kax OKaNMSOT paMkamun U ycunmBatoT vepes 2-3 M pacnopkamu (CM. pUCyHoK 9.12).

1 - paMka okanmneHns ooHapHOro OTBepCTus, 2 - pacnopka

PucyHok 9.12 - Cxema 060M04kM ¢ hOHAPHbLIM NPOEMOM
9.21 lNonepeyHoe ceyeHWe MOHOMMUTHBIX CKnagdaTtbix 060MnoYek NPUMHUMAKT MO OAHOMY M3 TUMOB,
nokasaHHbIX Ha pucyHke 9.2. LUMpuHy rpaHe MOHOMUTHOWM CKNagku pekoMeHayeTcs NMpuHMMaTb He bGornee
3-3,5 M npu ycnosuu, 4TO TOMWMHa nnuTel He ©onee 100 mm. LUvpuHa BepxHew rpaHW B CKNagkax

Ha3Havaetcs pasHoi (0,25-0,4) 5.
(N3meHeHHas pegakuus, Nam. N 3).

9.22 CGOpHbIE CKaaku PEKOMEHAYeTCsl U3roToBnsATb peGpucteiMu. Mpu {5>10-12 M pekomeHayeTcs

NPUMEHATb CKINagkn C 4YUCJsioM rpaHe|7| oonblWKM, YeM Mo PUCYHKY 9.2, nnu ycunmeaTb rpaHu CKnaaku
nonepeYvyHbiMun pe6paMV|. BbICOTy C60prIX cknagyaTbix obonouvek 6e3 npeagBapuTesibHOro HanpsaxeHud

pekoMeHayeTcs HasHauaTb He MeHee 1/10 #] . BopToBbIE 3MeMeHTbI B HAX NMPOEKTUPYIOTCS TaKUMM XKe, Kak v
B LMNMHApuYeckmx obonoukax (cM. 9.18 u pucyHok 9.10).

Bo nsbexaHne mecTHom nortepu yCTOIZ‘-II/IBOCTM obonoukm MexXxay nonepedHbiMn pe6paM|/| paccTtodaHne
Mexay HUMM pekoMmeHayeTcqa Ha3Hav4yaTb He GonbLlue, Yyem 7 A B, roe & - paguyc KpUBU3HLI 000noYKN.

MpU HanMuMK cKanbIBAKOWMX HaNpshkeHUn Ha onopax 6onee 0,8 &y pekomeHayeTcs, He yTonuias

BCe 0B6OMNOYKM UMK CKNagkW, npeaycmaTpuBaTb MECTHbIE YTOSNLWEHMS Yy OMop, KOTOpble NpWU onpeaeneHnu
YCUIMUIA HE YYUTbIBAKOTCS.

9.23 lMpogonbHyo pabouylo apMaTypy pekOMeHAyeTCs pacnofiaraTb B OCHOBHOM B HWKHEW 4acTu
GOpPTOBbLIX 3NIEMEHTOB, OCTaBLUYHOCA 4acTb - MO BbICOTE CEYEHWUsi GOPTOBLIX 3ANIEMEHTOB UINN B UX BEPXHEN
30He. lMpu BopTOBLIX anemMeHTax, pacnonaraemMbix Bbille kpas 06onodku (cMm. pucyHok 9.10, 6, 8), YacTb
apmaTtypbl MOXeT pasmMelyatbcsi B rnofie 0b60MnoykM unu B nnute cknagku. Kpome OCHOBHOM apmaTypbl B
OOpTOBbLIX 3NeMeHTax yCTaHaBNMBAETCS NonepeYHasi 1 MOHTaXHasi apmartypa.

9.24 B Hepa3pe3HbIX MHOronponeTHbIX 060no4Ykax KpoOMe OCHOBHOW pacTAHYTOW apmaTtypbl B nponeTte
crnegyeT ycCTaHaBnuBaTb apmaTtypy B BepxHerh 4Yactu O6OOMnoykM Ans BOCNPUATUS pacTSArMBaroLLMX
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Hanps>KeHUn Hag onopamu (Quadparmamu), pacnonaras ee B cpeiHeln 30He pacTaHyTOM YacTu oyru.

He meHee 50% pacTsiHyTOI apMaTypbl Ha[ OMOpOoi criefyeT Npoasiesats Ha AnuHy 1,2 &y B kaxayto

CTOPOHY OT Anadpparmel (& - paccTosiHMe OT OMopbl A0 CEYEHUS C HYNIEBLIMU MOMEHTaMM).

9.25 B cxaton 3oHe obOOMOYKM, a Takke Ha yyacTkax, rge rmaBHble pacTArvBaloLlme HanpsxeHus
MeHblue Fy , CrieayeT ycTaHaBnMBaTb KOHCTPYKTUBHYKO NPOAONbHYK apmatypy ¢ warom 150-250 M,
nnowageto ceveHunst He meHee 0,2% ceyeHuns 6eToHa.

CeyeHne apmaTypbl, Heobxogumoe Ansi obecrnedeHnss MNpPOYHOCTM OOOMOYKM MpU  AENCTBUM
nonepeyHbIX M3rMbalomx MOMEHTOB, criegyeT onpefendatb kak ans nnut. o gnvHe BOmnHbI apMaTtypa,
BOCMPMHMMAlOLWasa MornepeYHble MOMEHThl, YCTaHaBNMBAETCs COOTBETCTBEHHO 3JMOpe MOMEHTOB B
pacTaHyToOM 30He. B MmecTax npuMbikaHMsa NnuTbl K 6OPTOBLIM aneMeHTaM (a Takke K agnadparmam) cnegyer
yCTaHaBnMBaTb ABOWHbIE CETKM U3 apMaTypbl AnameTpom 5-8 MM C Luarom ctepxHen He bonee 20 cm.

B pebpuctbix obonoykax pebpa, BoCMpuHMMalOLWMe MonepeyHble MOMEHTbI, apMUPYIOT ABOWHON
apmaTypon ¢ nonepeyHbIMU CTEPXKHAMMU, @ NIUTa apMUPYeTCs KOHCTPYKTUBHO - OOQUHOYHON CETKON.

(N3meHeHHas pegakuus, Mam. N 3).

9.26 Ha yuactkax, roe Sppi > Ry Tpebyemoe ceuyeHWe apmaTypbl crnegyet onpefensite Mo

pacTArMBaloLWyUM HanpshkeHsIM, AeACTBYIOLWMM nog yriiom 45° k obpasytoLeil. 3HaueHne 3aTUX HanpshkeHWi
onpegensieTcs no opmyrne

— G.x
Cgge = o, (9.3)

roe S, u T;'y - COOTBEeTCTBEHHO HOpMalibHble W cABUrawwmne HanpaxeHud, ﬂeVICTBYIOU.J,Me B

paCCManMBaeMOVI TOYKe.

B mecrax, roe apmaTypHon CEeTKM HeJOoCTaTO4YHO AJ1d BOCNPUATUA TMaBHbIX pacTArmBalomnx yCVIﬂVIVI,
cnenyet yCraHaBiMBaTb AOMOJIHUTENIbHbIE apMaTypHble CTepXHW no4 Yrriiom 45° K 06pa3y}ou.|,el7| mnnn
ycnnmBaTb apMaTypHYO CETKY AONOJTHUTENIbHbIMU CTEPXKHAMN.

CeuyeHne apMaTtypbl Ha eanHUUY ONMWHbI OOJMKHO yAOBNETBOPATL YCIOBUIO

Ry(fy +13)

645.5 = T +Rs,1’nc me, (9-4)

roe fy, Fr 1 JFme - cEYEHMA NPOAONBHON, MOMNEPEYHON M KOCOM apMaTypbl COOTBETCTBEHHO Ha EAMHWLLY
ANMUHBI NNATBI;
Rs,mc - pacyeTHOe COMpOTUBIIEHME KOCOWM apMaTypbl MUTHI.

MpuHATbIE CeveHust NPOAONbHON M NonepeyHo apMaTypbl He AOMKHbI pa3nuyatbes bonee Yem Ha
20%.

CTepXHM HaKNOHHOW (yCTaHOBMNEHHOW nopg yrnom 45° k obpasylouwen) u nornepedHon apmMmatypbl,
BOCMPMHMMAaIOLLME MaBHble pacTarvBaowme yeunusi, OmkHbl OblTb 3aaHKepeHbl B HOPTOBOM 3feMeHTe.
Bbilwe HelTpanbHOW OCK CTEPXKHM HAKIMOHHOW U NOMEepeYHOn apMaTypbl AOIMKHbI ObiTh 3aBedeHbl He MeHee
yem Ha 20 guameTpoB 3a CeyeHue, rae rMNaBHble PacTArMBaloLWmMe HanpPsHKeHUss MOryT ObiTb BOCMPUHATHI
OCHOBHOW CETKOW.

9.27 Apmatypy GOpTOBbLIX 3NieMeHTOB oboniodek M apmatypy 3aTskek avadparm pekomeHOyeTcst
BbINOMHATL NPeABapUTENbHO Hanps)KeHHOMN.

9.28 COopHble UMnMHapuyeckne obonodku cobupatoT unm u3 GopToBbIX Oanok ANMHOM Ha MPOneT,
KpMBOIUHENHbIX pebpuUCTbiX NaHenen AnMHON Ha NPoneT BOSHbI U 3aTskek anadparm (CM. pucyHok 9.13, a),
UNn N3 KPUBOMNMHENHBIX PEBPUCTBIX NaHENen ¢ NPMMbIKAIOLWMMK K HAM YacTsiMyM 60pToBbIX 6anok ANMHON Ha
MOOBMHY NMporieTa BOSHbI U 3aTsbkek guadparm (cm. pucyHok 9.13, 6).
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Pa3mepbl B MeTpax

a - n3 bopToBbIX Banok, KPMBOMMHENHBLIX PeBPUCTBIX NaHenemn u 3atsxek guadparm, 6 - 3 KPUBONUHENHbIX
pebpucTbix NaHenen ¢ 6OPTOBbLIM ANEMEHTOM U 3aTskek anadparm

PucyHok 9.13 - CxeMbl UneHeHns COOPHbIX ANMVHHBIX LMMMHOPUYECKNX U cKagvaTbix obonovek

Cknag4yaTble obonoyku cobupatoT u3 6opToBbIX O6anok ANMHOW Ha NponeT, apok-guadparm ArMHOW
Ha NPoneT BOSMHbI U NIAOCKUX rMagkux unm pebpuctbix NnnT (cMm. pucyHok 9.14). BepxHum nosicom anadparm
B 060M104Kax CryXuT ycuneHHoe pebpo kpanHux naHenewn. NMaHenu npMHumMatoT pasmepamu 36 unm 312
M.

Pa3mepsbl B MeTpax

B
it

%18, 24

PucyHok 9.14 - CknagyaTtble 060n04kn n3 60pToBbIX 6anok, apok-guadparm 1 Nocknx pedpucTbix Unm
rnagkix nnuT
Mpu yneHeHun obonoykn No cxeme pucyHka 9.13, 6 nepen yCTaHOBKOW Ha neca cOOpHblE 3MEMEHTHI
00beauHAT NonapHO B HanpasfieHMXM BONHbI 00OMOYKM, CBapvBas 3aknagHble geTann KpMBONMHENHbIX
pebep n ycTaHaBnMBas BPEMEHHbIE 3aTSHKKN Mexay 60pTOBbIMU 3rIEMEHTaMMU.

9.29 3OnemeHTbl KOHCTPYKUMWA NpWU YneHeHum no cxemam pucyHkoB 9.13, a u 9.14 ponyckaetcs
NpoeKTMpoBaTb M3 pasHbix MaTepuanoB: bopToBble Banku n gnadparMbl - U3 GETOHOB BLICOKMX MapoOK C
NpMMEHeHeM NpeaBapUTENbHOIO HaMNPsHKEHWsT; dNeMeHTbl 000NoYeK - U3 Nerkux Unm s4encTbix 6eToHoB,
BbIMNOSHAS KPOME HECYLLUMX N OrpaxaatoLLnx OYHKUMIA DYHKLMUIO TENNON3ONALNN.

9.30 KOHCprKLI,I/IIO CTblKa Mexay anemMeHTamu B CGOprIX obonoykax 1 cknagkax cnenyet npuHUMaTb
cornacHo 6.4 B 3aBMCMMOCTH OT Xapakrtepa u 3Ha4YeHun nepegarLlmnxca 4yepes CTblk yCMJ'II/II7I.
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9.31 B cpegHeln 4vactu obOnoYeKk WM CKNagok, B HOpPManbHbIX CEYEHUSIX KOTOPOW AEWCTBYIOT B
OCHOBHOM CXMMaloLLME YCUNUSI, CTbIKA A0NYyCKAETCs BbINOMHATL MyTEM OMOHOMMYUBAHUS LUMOHOYHbIX LLBOB
OeToHOM.

9.32 Ctblkn GOpTOBbLIX 3neMeHToB (CM. pucyHok 9.13, 6), B HOpMambHbIX CEYEHUSIX KOTOPbIX
OENCTBYIOT 3HAYMTENbHbIE pacTArMBaloLWME YCUNKUS, PEKOMEHOYETCS BbINOMHATbL NpeaBapuUTENbHO
HanpsKEeHHbIMKU, C UCMOMb30BaHWEM HanpsiraeMoll apmaTypbl B KauyecTBE pacYeTHOro apMMpOoBaHMS.
ApmaTypy pasMellaroT B crneuuanbHO OCTaBfIEHHbIX B OOPTOBbLIX 3fieMeHTax kaHanax W 3akpennsoT no
Topuam obonoyku. Ons obecneyeHnss COBMECTHON paboThl NpeaBapuTENibHO HaMpPsHKeHHOW apmaTtypbl C
6EeTOHOM KaHanbl 3anofHAITCS LLEMEHTHbIM TECTOM MNOo4 AaBNEHNEM.

9.33 CTblkn B NPOAONbHBLIX CeYEHNSIX 0600YEK, B KOTOPbLIX MOMUMO COABUraloLMX U HE3HAYUTENbHbLIX
HOpManbHbIX CUM OENCTBYIOT M3rnmbawlime MOMEHTbl U MnepepesbiBaloline Cunbl, BbIMOMHAT CBapKOW
BbINYCKOB apmaTtypbl pebep coeavHAeMbIX 3NEMEHTOB MMM CBApkoW C MOMOLLBbK HaKnagoK 3aknagHbiX
JeTtanen aneMeHToB 1 NocneayrLwmMm OMOHONUYMBaAHNEM BETOHOM.

9.34 CTblkn cobCTBEHHO O0OOMOYKM UMK CKNagku ¢ 6opToBbIMM Gankammn u anadparmamu Mo cxeme
yneHeHust Ha pucyHkax 9.13, a n 9.14, B KOTOPbIX AENCTBYIOT CABUraloLme cunbl n n3rnbaroLme MoMeHThl (B
OTOENBHO CTOSILMX KOHCTPYKUMAX 3HAYEHWS MOMEHTOB HEe3HauuTesbHbl), BbIMOMHAKT NMyTEM YCTPOWCTBA
apMMpPOBaHHONM LLMOHKN, 06pa3oBaHHON MOCNEe OMOHOMMYMBAHUS CrneunanbHbIX YriybneHnn ¢ Bbinyckamm
apmartypbl, IpegyCMOTPEHHbLIMW B CTbIKyEMbIX 3rieMeHTax (CM. pucyHok 9.15, a).

I‘L il

a - CTbIk pebpunCTbIX NAUT ¢ 6OpTOBLIMM BankaMmu B OTAENBHO CTOSILLEN CKagke Mexay pebpamu 1 B Mectax
pebep, 6 - CTbik NaHenewn B yrnoBbIX 30HaX (CO CBAPKOW BbIMYCKOB U CO CBAPHbLIMW Kapkacamu,
yCcTaHaBnvMBaeMbIMU B yriybneHusx ceepxy)

PucyHok 9.15 - CTbIKM 311eMEHTOB COOPHbIX AMUHHBIX LANMHAPUYECKUX 0BOMNOYEK 1 CKNafoK
9.35 CTblKM CMEXHbIX 3MEMEHTOB, PACMOMOXEHHbIX B YIMOBLIX 30Hax Obonouek, raoe AeicTByOT
3HAUYUTENbHbIE MO 3HAYEHMIO TMaBHbIE PACTAMVBaOLLME YCUMUS, BbIMOMHSAIOT CBapKoW BbIMYCKOB apMaTypbl
3MEMEHTOB UMW CBApKOW C MOMOLLBI0 HAaKNaAoK 3aknafHbIX AeTarnei aNeMeHTOB, UMK MyTeM YCTaHOBKU B
3apaHee NpefycMOTPEHHbIE B 3fieMeHTax yrnybrneHus cBapHbIX KapkacoB (CM. pucyHok 9.15, 6).

B obonoukax Tuna, npuBedeHHOro Ha pucyHke 9.13, 6, CTbiKM Mexay naHenamu obxumarTcs npu
HaTsHKEeHMM apmMaTtypbl OOpTOBbIX 0Garnok, MO3TOMY apmaTypy CMEXHbIX 3SJIEMEHTOB [JOMycKaeTcsl He
CTbIKOBaTb.

PacyeT KOPOTKUX MOHOMMUTHbLIX 060Mo4eK
9.36 PacueT KopoTKux 0Gornodek ¢ nponetom # =12 M npu cootHoweHumn J {5 <0,5 ponyckaercs

NPOV3BOAUTL NPUBIIKEHHBIM COcoBoM cornacHo 9.37. Mpy 3HaYUTENbHBIX NponeTax {5, Manoi TomNWmHe,

TSDKENbIX UMM COCPeoTOYEHHbIX Harpy3kax, a Takke npu 0,5< 31 i fg =1 pacyeT KOpPOTKMX obonoyek crneayeT
npoun3soauTb B cooTBeTcTBUM € 9.38-9.40.

9.37 lMpu npmnbnmxkeHHoM cnocobe pacyeta 060ONOYEK Ha OENCTBME PaBHOMEPHO pacnpeneneHHon
Harpysku ce4yeHne u apmMmmpoBaHue NnnTbl Ha3HAYaTCS KOHCTPYKTUBHO C y4eTom 9.41.
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[insi kopoTkux oBomnoyek ¢ nponetamn {4 =12 M n /5 =30 M (cM. pucyHok 9.16) pacTsrvBaioLee

yeunve Ny B ogHOM GOpPTOBOM areMeHTe OTAEnbHO CTosle 060MoYKM OoMnyckaeTcsi onpenensTs no
dopmyne

_ ahif
TS rap (©:5)

roe 4 - NpUBefeHHas pacyeTHast Harpyska Ha 1 M2 ropu3oHTanbHOI NPOEKLMM C y4eTOM Beca GopTOBbIX
3MEMEHTOB,

Cfl - BbICOTa 60pTOBOFO reMeHTa.
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PucyHok 9.16 - K pac4eTy 60pTOBOro afieMeHTa KOpOTKOW LIMITMHOPUYECKON 0O60M0YKM
B cpegHux nponetax KOPOTKOW MHOrOMPOSIETHOM MOHOSIMTHOW OOHOBOJIHOBOW OOOMOYKU 3HayeHue

pacTarvsatowero yeunus Ny B nponete 6opToBOro anemeHTa NPUHUMAKT PaBHLIM MOMOBUHE 3HAYEHUs,
BblYMCMEHHOro no gopmyne (9.5).

B MHoroBonHoBbLIX 000Mno4Ykax 3Ha4vyeHue ycunnusa NE, B 60pTOBOM AneMeHTe yBenndmBarT

MPOMNOPLMOHANbHO YBENMYEHMIO Harpy3ku, NPUXOASLLENCS HAa 3TOT 3MeMEeHT OT 0benx MpUMbIKaWnX K
HeMy BOJTH.

9.38 HopmanbHoe ycunve J no cedveHuio 0OBOMOYKM B cepeawHe nponeTta {5 gonyckaeTcs

onpepnendaTtb no 6e3MOMEHTHOMN TEopUN. I'IonyquHoe TaknmMm 06pa30M 3Ha4veHune ﬂpOﬂ,OJ‘IbHOVI CuUnbl

NPUMEHSAIOT MpKU pacyeTe NPOMEXYTOYHbIX Anadpparm. KpaiiHue auadparmbl vnu guadparmbl OTOENbHO
cTosiLel 06oMNoYKM paccymTbIBaOT Ha BO34eNCTBME NONOBUHBI 3TOMO YCUMUS.

9.39 lNpu pacyeTe guadparMm KX cevyeHue MPUHUMAalOT TaBpoBbIM (CM. pucyHok 9.17). lpu atom
obonoykn napannenbHO AuadparMam YCMOBHO pacCekaloTCs MOCPeAuHe MpPOrieTOB CeYeHusMU (CM.
pucyHok 9.17, a). B MHOroBONHOBOW HecCyLUen KOHCTPyKuun guadparMy C NpuneraromMm K Hem 4actamu
CMEXHbIX 000M0OYEeK YCNOBHO AENAT Ha He CBA3aHHble mexay cobow oTaenbHble BonHbl. Ecnu anadparmbl
apoyHble, TO B PacYeTHOW CXxeMe paspes3aloT MX 3aTSXKKM U paccMaTpuBaloT OTAENbHbIE NPoNieTbl BanoYHbIX
anadparMm, CBsi3aHHble C MNpureralwmMMmM K HAM YacTamu obonoyek (cM. pucyHok 9.17, 6). Ycunus B
CEYEHNSIX TaKON KOHCTPYKLUMM ONPeaensioT kak B 0arnke ¢ NnpsiMONIMHENHOW NN KPUBOJTMHEHOM OCbHO.

PacuyeTt cob6cTBEHHO ,u,macbparM 0onyckaeTcda npon3BoanTb Ha OENCTBME TONbKO CXUMAKLLMX yCI/IJ'IMIZ,
npuxogAaLnxca Ha O6OJ'IO‘-IKy - bes yyeTa n3rmbarLwmx MOMEHTOB U nonepeYHbIX CUI1 B ce4eHnn obonouku.
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3Ha4eHne NonHoro HOpMarsibHOro cxnmMmatruiero ycumnuma Nx B CeYEeHMaAX 06004KN onpenenarT:

- Ans KpariHen guadparmbl, K KOTOPOM NPUMbIKAET NULLb OAMH NonynponeT o6onoyku - no gopmyne

2g Rl
N, = xla—x
x T,zr (i —x) , (9.6)
- ANa cpeaHen anadparmbl, K KOTOPOI NPUMBIKAIOT [Ba Monyrnponeta o6omnoYkm - no gopmyrne
— dg K]
N, = xila—x

roe R - paguyc KpuBM3Hbl 0GONOYKM B cepeauHe nponeTa fq,

X - TOPU3OHTANbHOE PaCCTOSHWE NPOAOSILHOIO cevyeHmsi 0B0MNoYKM OT OOHOWM U3 Onop (CM. PUCYHOK
9.17).

o
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a - pacyeTHbIN hparmeHT nnaHa obonoyku; 6 - apovHasa gvadparma; & - 6anovyHas gvadgparma

PucyHok 9.17 - K pacueTty anadparmbl KOPOTKOW 060M0YKN
Ycunua B guacparmax onpegensioT:

- B apoyHbIX Anadparmax - no popmynam:

M,=M)-Fe,,

Qx:QE’

N, =N+,

- B 6anoyHbIxX guadparmax - no popmynam:
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Qx = E_ j"n_fxsjn LE
(9.9)

N, =N, cosy,
o o I'JU -
roe M, , {5, N, - cooTBETCTBEHHO M3rMBalOWMIA MOMEHT, NornepeyHasi U NpPoAoNbHAsi CUMbl MO OCH

AnadparmMbl, onpegensiemble oT MofHOM BepTuKanbHoit Harpysku (A, BBOAUTCA B 3TW POPMYIibI CO 3HAKOM
nnoc);
€, - PaccTosiHMe OT ocu AauadparMbl A0 CPEAUHHOW MOBEPXHOCTU OBOMOYKW, U3MepsieMoe BAONb

ceyeHusi (CM. pucyHok 9.17). Ecniv oGonoyka pacrnornoxeHa Bbille ocv auadparmbl, 3Ha4eHUe £, cYMTaeTcs
NOSIOKUTENBHBIM, €CITN HUXKE - OTPULATENbHbBIM;

¥ - yron mexgy HoOpMarnbit K MomepeyHoMmy cedeHuio auadparMbl U KacaTenbHOW K CpeavHHOM
NMOBEPXHOCTN 060MOYKM B 3TOM CedYeHun (CM. pucyHok 9.17, e).

YueT HepaspesHOCTU, BIMSIHUS 3aTsKeK apouvHbiX Auvadparm vnu Apyrmx akTopoB NpousBoasT
MeTodamu, NPUMeHsIeMbIMU ANS pacyeTa CTaTMYecKn HeonpeaenumMbIxX Mockux cuctem. Mpu onpegenexHnn
nepemeLLeHnin U ycunuin B gmadgparmMax COBMECTHOCTb paboThl Anadparmbl ¢ 060OMOYKOM AOMycKaeTcsl He
yyuTbiBaTb. PacyeT npou3BoasaT Ha BOCMPUSITUE YCUIWIA CeYeHMsIMU TONbKO caMux AvadparM - 6es yyeTa
y4yacTKkoB 0G0soYeK, MPUMbIKAOWNX K AnadparMam.

9.40 Omnadparmbl KOPOTKMX OBOMOYEK C NPOEMaMu PacCUYUTLIBAIOT Ha BEpPTMKAaNbHYO Harpysky no
Bcen obornouke. lpu pacyete OGOKOBLIX YacTenW Mponeta pasrpyxawlee BrvMAHWE NPOAOMbHbLIX CwM

o6onoukn M, nonyckaeTcst He yunTbIBaTb.

Yeunve Ny, nepenasaemoe Ha apmatypy 6opTOBOro arieMeHTa 060s104KM C NpoeMamm, onpeaensioT
no copmyne

g fz—i—fﬁ' i
Ny = : (9.10)
S(f+d) '

raoe & - WupuHa npoema.
Ecrm wupuHa ocTamowmxcst GOKOoBbIX 4YacTen oborodkun MeHee 1/3 iq unnm meHee {4, 06onouky
crnepyeT paccyuTbiBaThb Kak ANMHHYI0 0605104KYy € y4eToM dedopMaLmnin KOHTYypa.

KoHcTpynpoBaHue KOpOTKUX MOHOJIUTHLIX 060oroYek
9.41 Pa3mepbl CEYEHUI 3MEMEHTOB MOHOJSIMTHBIX ODOMOYEK peKoMeHAyeTCs HasHavaTb C y4eToM

6.1.1-6.1.5. Mpu ctpene nogbema He MmeHee 1/8 {5 ({5 =30 M) ana oBonoyek u3 GeToHa KIAccoB Mo
npoYHOCTU Ha cxatue B20-B30 npu geicTBum Harpy3ok cCOGCTBEHHOrO BeECa, BECA KPOBIN U CHEra TOMLWUHY
NANUTLI 4OMYCKaeTCsl NpeABapUTEnbHO NPUHUMATBL NPy Nponetax & =6 M - 50 MM, 4§ =12 m - 70-80 Mm.

B cniyyasix, korga pacyeTt obonoyku npomsseneH no 9.37, nnuty cnegyet apMMpoBaTh KOHCTPYKTUBHO
NPsSIMOYroNbHOM CETKOW N3 CTepxHen auameTpoM 4-6 mm ¢ warom 100-160 mm.

9.42 B MHOronponeTHbIX MOHOMUTHBLIX 0BONOYKax A BOCAPUATMS AENCTBYIOWNX YCUMUIA TOMLUMHY
nNNWTbl Hag onopamu gonyckaetcs yBenuuuBaTtb. [ns obecnedeHus 3agenku nnvTbl M BOCMPUSTUSA
BO3MOXHbIX PacTArMBaloWUX HanpshkeHun Hag avadparMamy 1My npuMmbikaHus K 6OpTOBbIM anemMeHTam

yCTaHaBMMBaloT BEPXHIO apMaTypy, 3aBeAeHHYl0 B 06e CTOPOHbI OT Avadparmbl Ha pacctosiHve 0,1 4, a
OoT BOpPTOBOro anemeHTa - Ha pacctosiHue 1,25-1,5 m.
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[na obecneyeHns xeCTKOCTM BOPTOBLIX ANEMEHTOB 6e3 NpeaBapUTENbHOrO HanpsXXeHUs1 BbICOTY UX
CeyeHusi crefyeT NpuHUMaTh He MeHee 1/15 1§, wnpwHy - ot 1/5 Ao 1/2 BbICOTHI.

B nponetax 6onbluas YacTb apMaTypbl GOPTOBbIX 3/IEMEHTOB YCTAHABNMBAETCSA BHU3Y, a Ha onopax -
BBEepXxy GOPTOBOro afieMeHTa.

9.43 [na obGecneyeHnst MPOYHOCTU MOHOMUTHBLIX 0GOMOYEK C POHApPHbIMKM MNpoeMamu crieayet
BbINOMHWUTL P AOMOSTHUTESbHBIX YCIOBUIA:

- BbicOTa nogdoHapHbIX 6anok gormkHa O6biTb He MmeHee 1/12 31 ;

- TONWMHa NAnTbl AOSMKHA BbITb yBennyeHa no OTHOLUEeHUK K TOoNLwnHe CMNNOLHON 060M04KY;

- nogbemM NNuTbl Kaxaon GokoBoW yacTu fomkeH 6biTb He mMeHee 1/20 ee nponeTta (HaKNOHHOM
xopAabl);

- AnvHa ayr ee GOKOBbIX YacTemn AomkHa GbiTb He MeHee {5/3 1 He MeHee f .

PacuyeT KOPOTKMX NPU3MaTUYECKUX CKIagokK
9.44 KopoTkme npuamaTuyecKkme cknagkm COCTOSAT M3 NOCKMX pebpucTbiX NnnuT, 6OpTOBLIX 3NEMEHTOB
n guadpparm (cm. pucyHkm 9.18, a, 6; 9.23, 8).

Cknagku gonyckaeTtcsi NpoekTnpoBaTth 6e3 60pToBbIX aneMeHToB. B aTom cnyyae dpyHkuum 60pToBbIX
3M1EMEHTOB BbIMNOMHAT NPOAONbHbLIE pebpa NnuT, ycTaHaBnMBaeMble BOOMNb KpaeB MOKPbITUS (CM. PUCYHOK
9.18, 8).

9.45 PacueT cknagyaTbiX NOKPbITUA NPON3BOAAT ANs ABYX CTaaui paboTbl KOHCTPYKUMM - 4O M Nocne
OMOHOJIMYMBAHMS LIBOB MeXAy COOPHLIMW 3rIEMEHTaMM NOKPbLITUS.

[lo 3amoHONM4MBaHMS LUBOB c6opr|e ANeMEeHTbl CKNnagoK pacCyYUTbIBAOT KaK pa3pe3Hble
KOHCTPYKUMU Ha BO34ENCTBUE Harpy3okK, BO3HUKAKWMX B CTagndax WU3roToBleHUA, TpaHCNOPTUPOBaHUA ”
BO3BeeHuA.

Mocne 3aMOHOMNMYMBAHUS LUBOB (B CTaAMU 3KCMIlyaTauuu) CKNagKy paccuuTbiBalOT Ha BO3OencTBUE
MOCTOSIHHbIX U BPEMEHHbIX Harpy3oK - Kak MPOCTPaHCTBEHHYIO KOHCTPYKLMIO MO CXemaM paspyLueHus,
OXBaTbIBAKOLUM OOHY WMWK ABe KpanHue rpaHu cknagku. CpefdHsis yacTb CKNagKu, pacnonoXeHHas Mexay
YeTbIpbMS KpaHUMK TpaHsiMU (MO ABE C KaxOoW CTOPOHbI), B 3KCNyaTaUMOHHOW CTaAuu paccyMTbiBaloT
TOMbKO Ha "MeCTHOe" paspylleHWe MOoIkW, MonepeyvHbix pebep, a Takke NpodonbHbIX pebep NnuT, He
3aKpenneHHbIX LWBaMU 3aMOHOMNUYMBAHUS OT KPYYEHUSI.
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a - KOHCTPYKLMSA CKnag4aToro nokpbitus, 6 - ckrnagka ¢ 60pToBbIMM anemMeHTamu, 8 - To xe, 6e3 6opToBbIX
anemeHToB, 1 - gnadpparma, 2 - pebpuctas nnuta, 3 - 6OpTOBON ANEMEHT, 4 - cTanbHOM oHapb, 5 -
noasecka, 6 - npoaonbHoe pebpo NNNTLI, BLINONHALLWEee (PYHKUMM BOPTOBOro anemMeHTa,; 7 - kpaiHue
rpaHn cKnagkm

PucyHok 9.18 - KopoTkasa npusmatnyeckas cknagka

9.46 [Ons ctagun paGoTbl OO OMOHOMNMYMBAHMS LUBOB pacyeT BbIMOMHAKT AnsA nogbopa apmaTypbl
COOpPHBbIX 3MEeMEHTOB CKMaa4yaToro MOKpbITMS, Tpebyemol ans paboTbl B CTagusiX W3roTOBMEHWS,
TPaHCMOPTUPOBaHNA W Bo3BedeHus. HasHayeHWe reomMeTpuyeckux pasMepoB MOMEpPEeYHbIX CeYEeHUN
COOpPHBLIX 3MEeMEHTOB MNPOM3BOAAT Ha OCHOBAHUWM OMbiTa MPOEKTUPOBAHUA BGNUSKMX MO OYepTaHuo
cKnagyaTbiX NMOKPbITUIA U KOPPEKTMPYIOT B AanbHelweM pacyeTom AN CTaammn SKCnmyaTaumu.

I'Ip|/| N3roToBreHnn c6opr|e ANIeMeHTbl CKNnagoK pacCyUTbiBaAlOT Ha BO3JencTene yCI/IJ'II/IIZ
npegBapuUTenbHOro HanpsaxeHud, BBOAMMbIX B pacyeT B KaydecTBe BHELLHEN BHELEHTPEHHO I'IpI/IJ'IO)KeHHOVI
CUnbl.

Mpn nogbeme, TPaHCMOPTUPOBAHUM N MOHTaXKe COOPHblIe 3MIEMEHTbI CKMaAoK PacCyYUTbIBAOT Kak
pa3pe3Hble KOHCTPYKUMM Ha BO3OENCTBUE COOCTBEHHOrO Beca C y4eToM KoadpuuueHTa AMHAMUYHOCTU B
cootBeTCcTBUM C 4.2.18.

B cTtaguu Bo3BeaeHMs1 COOpHbIE 3MEMEHThI CKIMaAoK PacCUMTbIBAOT Kak pa3pesHble KOHCTPYKUUKU Ha
BO34€eNCTBME COOCTBEHHOrO BECa M CHErOBOW Harpy3ku, yunteiBaemom B cootsetcteum ¢ CI 20.13330.

B cTagusix n3roToBneHusi, TPaHCNIOPTMPOBAHUS U BO3BEAEHMS NMPOM3BOAAT noabop npeaBapuTenisHO
HanpsbKeHHON apMaTypbl GOPTOBOroO arieMeHTa U MAuTbl, @ Takke 0ObIYHON apMaTypbl - BEPXHErO CTEPXKHS
Kapkaca npoforibHbIX peGep; KpoMe TOro, MPOBEPSIOT MPOYHOCTb U TPELLMHOCTOMKOCTb KOHLIEBbIX Y4aCTKOB
pebep npu OTNycke HaNPsHKEHWS.

lMpu npoekTupoBaHWM BepxHero nosica depM-avadparm B HepaspesHbliX MOoKpbITUSX (cMm. 9.58)
apmarypy nosica nogbupatoT no ycunusam, EVCTBYIOLWMM B CTaauu BO3BEAEHUS.

Mpu pacyeTe COOPHLIX 3MIEMEHTOB B CTaAuW BO3BeAeHUs KOaMULIMEHT Nepexoaa OT Beca CHEroOBOro
MOKPOBa 3eMNM K CHEroBOW Harpyske Ha MokpbiTe MpUHUMaloT paBHbiM H.=1, npeagenbHbId Npornb npu

3TOM JOIDKEH ObITb HEe Bonee 3HayveHun, ykasaHHbix B CI1 20.13330.
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9.47 Pacuet KOPOTKUX pe6pMCTbIX npn3MaTn4eCcKmnx cCkKnaaok I'IOKprTMIZ aona cragumn akcnnyartauumn
npon3BoaAT MO NPOYHOCTU, XKECTKOCTUN U LLNPUHE paCKpbITUA TPELLNH.

PacueT Npo4HOCTM CKNagoK MOKPbLITUA PEKOMEHAYEeTCS MPOM3BOAMTL KMHEMATUYECKUM CMocoGom
MeToda nNpenenbHOro paBHOBECKS - MO CXeMaM paspyLUeHus, NnpuBegeHHbIM Ha pucyHkax 9.19 n 9.20.
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a, 6, 8 - CxeMbl pas3pyLleHnst Al BCEX MIUT, 2, 0 - TO Xe, ANd KpanHux nnuT, 1-5 - anuckm B cxemax
paspyLueHus

PucyHok 9.19 - CxeMbl paspyLUeHUst MOSIKK U NonepeydHbix pedep nnuT oT narnba u NpoaosnbHbIX pebep oT
Kpy4YeHus
XKecTkoCcTb U LWIMPUHY pacKpbiTUst TPELUMH B MOJSIKE MAMTbl M B MONEpeyYHbIX pebpax onpeaensioTt
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cormacHo CI1 63.13330. Tpebyemas >XeCTKOCTb MpPOAOMbHbLIX pebep nNUT cKnagy4aTtoro MNoKpbITUS
obecneuvBaetcs npu ycnosun 4./ >1/32, rae } - BbicoTa pebpa; § - AnvHa nponerta.

PacueT npusamaTU4Yeckux CKIadoK MOKPbITUIA MO MPOYHOCTU credyeT NpousBOAWUTL B CrieayloLlen
nocriefoBaTeNlbHOCTU: CHayana no MecTHbIM CXeMaM pPaspyLUEHUs PacCUUTLIBAKOT MOJIKY, NMonepeyHble U
npofosibHble pebpa NnuUT (0T KpyYeHUst), 3aTeM - CKI1aaK1 NOKPbITUS U AnadparMbl.

(M3meHeHHas pegakuus, Mam. N 3).
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a - CXeMbl pa3pyLleHMsl MEPBON rpaHun CKNagku n 6opToBOro anemeHTa, 6 - guarpaMmmMa cKopocTen
BUPTYyarnbHbIX MEPEMELLEHUN,; 8 - CXEMA pa3pyLUEHUI ABYX rpaHel cknagki ¢ M3nomom 60pToBOro
aNemMeHTa, 2 - To xe, 6e3 nsnoma 6opTOBOro 3MEMeEHT, O - MONepPeYHOEe CeYeHne CKnagkm y kpas, 1-4 - oucku
B CXxemax paspyLleHus, 5 - nepBble rpaHu cknagku, 6 - nepsasa n BTopas KpamHWe rpaHn ckrnagku, 7 -
CpeaHssa YacTb CKraaku

PucyHok 9.20 - CxeMbl paspyLLEHUsT CKIlag4aToro nokpbITUs
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PacueT nonku n nonepeyHbIix pedep nnuTbl
9.48 Pac4yeT noO NMPOYHOCTU MOJSIKM U MOMepeYHbIX pebep NnuT MOKpbITUS credyeT Npou3BoAUTb MO
CXeMaM paspyLUeHusi, NpMBedEeHHbIM Ha pucyHke 9.19, a, 6, 8, a KpalHUX NAWUT CKNagoK - MO CXeme
paspyLueHus, npuBegeHHOM Ha pucyHke 9.19, 2.

M3rmbatowime MOMEHTbI B MOJIKE Ha eanHudy AnnHbl IMHKMKM n3nomMma “ B NonepeyYHbiX pe6pax
onpenenarT no "KOHBepTHbIM" CcxXemam paspyleHna B 3aBUCUMOCTU OT 3HAYEeHUA napameTtpa

k=1= Ry e fn Rsphy)] (9.11)
Mpn & =1/ paspylieHne nomnku nNpoucxoguT Mo Cxeme, NMPUBEAEHHON Ha pucyHke 9.19, @ , u
npeaensHoe 3HavyeHue nsrndaroLmx MOMEHTOB, BOCTIPYHMMAEMbIX CeHYeHMeM, onpeaensoT no dopmynam:

M, =nga’(3- vk 480k +vui], (9.12)
My =whf, (9.13)
Mp=ga(3—k2v)i 24y + gp° 18, (9.14)
W=k (3= 2vk). (9.15)

Mpun & =1/ ¥ paspylwieHne nonkm npomcxoamT no cxeme, NpUBEAEHHOI Ha pucyHke 9.19, & . B aTom

cnyyae npuHumatot &y = 1/ & v npegenbHoe 3HaueHne narnGaroLLyx MOMEHTOB ONPEAEnsioT no dopmynam:

My =ng® (By— )k 1480k +ui]., (9.16)
MQ:LUME,, (9.17)
Mp=glkt i124+4p5°/3, (9.18)
W=k 13- 2k17). (9.19)

B ¢opmynax (9.11)-(9.19):

& - paBHOMEpPHO pacnpegernieHHas Harpy3ka Ha eQuHMLY NoLwaau Nnosku ¢ y4eTom ee Beca;

¥ =/ & - oTHOLIEHME CTOPOH NOMKK;

M., My - varubaowme MOMEHTbI Ha eaUHULY ANMHLI NHUM W3FIoOMa, OENCTBYIOLIME B CEYEHUSIX
MOSKN COOTBETCTBEHHO B NOMNEPEYHOM U NPOLOSIbHOM HamnpaBneHusx;

gp - Harpyska Ha egvHUUy [OnuHbl nonepeyHoro pebpa, pacnonoxeHHas Ha pebpe u
paccunTbiBaemasi C y4eTOM ero Beca;

MR- n3rnbaroLLMin MOMEHT, NPUXOASALLUIACSA HA cedeHne nonepeyHoro pebpa 6e3 nonok (CM. pUcyHoK
9.19, ceveHue I-),

Réf, A.p - pacuyeTHble COMPOTVBNEHUS Ha pacCTAXEeHWe apMaTypbl COOTBETCTBEHHO MOMKU M
nonepeuYHbIxX pebep,

-33}' , .IEED - COOTBETCTBEHHO TOJILLMHA MNOJIKN N pa6oqaﬂ BbICOTa pe6pa,

Tl - kKo3(hbPMUMEHT, yuuTbIBaOWMNIA GnaronpusaTHoe BRUSHWE pacrnopa ANs NIWUT, OKaUMIEeHHbIX CO
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BCEX CTOPOH pebpamu, NpUHMMAEMbIN PaBHbIM:

- 0,8 - onsa cpegHWX Nonen cpegHux niuT;

- 0,8 npu &/ <1,5; 0,9 npu 1,5<&/cy <2; 1 npn &/ >2 - ans KpalHUX Nonen CpPemHux NauT u
nosien KpamHux NnuT.

9.49 Hecyluyto cnocoGHOCTE NAUTLI, apMUPOBAHHOM MO pesynbTaTaM pacyeTa Mo CXEME paspyLUEHuUs,

npvBedeHHOW Ha pucyHke 9.19, a n 6, cnegyeT NPOBEPUTb PacyeTOM MpPU CXEME paspyLUeHUst MOSKU U
nonepeyHbix pedep no pucyHky 9.19, e.

M3rnbaowmnmn MOMeHT MM, OENCTByOWMA Ha BCe nonepeyHble pebpa nnutel B nporneTte,
onpenensaT no dopmyne

Moy =gh? (30— 2a)/ 24 - My, (9.20)

roe & - Harpyska Ha eguHULY NnoLlagaun NosikM ¢ y4eToM Beca nonepeyHblx pebep;
& - paccTosiHve B CBETY Mexay NpoaoSibHbIMU pebpamu;

&) - paccTosiHMe B CBETY Mex/y TOpLeBbIM 1 nonepeyHbIM pebpamm (cMm. pucyHok 9.19, s, 2),

M- narnbarowmii MOMEHT, BOCNIPUHMMAaEMbIN BCEMM MOMepedHbIMU pebpamm niuTbl B MecTax ux

NPUMbIKaHWUS K MPOAOSbHLIM, PACCYUTBIBAETCS UCXOAS U3 YCTAHOBIEHHOW B NOfKe apMaTtypbl, N0A06paHHoN
no cxemam paspyLueHus, NpMBeAeHHbIM Ha pucyHke 9.19, a, 6, 6 nnu g;

£ - PacCTosiHME MEXAY BHYTPEHHUMMU rpaHsaAMU TopLEBbIX pebep.

Mogbop apmaTypbl Npou3BogAT no Oonblemy 3HayeHuio usrmbarowero MOMeHTa B nporneTte,
npuxoasLLero Ha ogHo nonepeyvHoe pebpo n BbiuMcneHHoro no popmynam (9.14) unm (9.18) n (9.20).

9.50 PacuyeT nonepeuyHbix pebep nNNUTbI Ha AencTBME nonepeyvHon cunbl npoussogdat no Crll
63.13330. MakcmMmarnbHoe 3HadeHne nornepevyHon cunbl B nornepeyHoMm pebpe onpeaensoT B 3aBUCMMOCTH
OT CXeMbl paspylueHus, onpedenuBlUeN ero npoaofibHoe apmupoBaHue. [pyu cxeme paspylueHus,
npuBegeHHOMN:

Ha pucyHke 9.19, a

U=ga(2b—ak)lotgphl2, (9.21)
Ha pucyHke 9.19, 6
Q=gbliB+qpbi2; (9.22)
Ha pucyHkax 9.19, g,
=biga+gp)/2. (9.23)

Mpw pacyeTe XeCTKOCTU U LIMPUHbLI PACKPbITUS TPELLUH NMPUHUMAIOT:

- MOSIHOE 3alleMIieHne MOSIKM B MOMepeyvHbIX M NpoAonbHbIX pebpax M WapHWpHOe onupaHue
nonepeyHbix pebep - ecnu pac4eT BeAeTcs N0 CxeMaM paspyLleHus, MpuBeAeHHbIM Ha pucyHke 9.19, a, 6;

- MONHOEe 3alleMsIeHNe nonepeyHbix pebdep B NPOAOSbHLIX - MPU pacyeTe MO CXEME paspyLleHus,
npueBeaeHHON Ha pucyHke 9.19, s;

- 3allemfieHMe C OOHOW CTOPOHbI MOMepeyHoro pebpa W LWapHUPHOE ONuMpaHWe C ApPYron - npu
pacdeTe Nno cxeme paspyLleHus, npuBeeHHOM Ha pucyHke 9.19, a.

Mpn onpeaeneHnn NpormboB nonepeyHbix pebep cnegyeTt NpMHMMaTh TaBpOBOE ceveHune pebpa (cwm.
pucyHok 9.10, ceuenue lI-ll).
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PacueTt npoaonbHbIX pebep Ha KpyyeHue
9.51 B kpanHMX nnuTax cknag4vatbiX NOKPbITUIA, BLINMONHAEMbIX 6€3 60PTOBbLIX 3NIEMEHTOB, U B NMTAaX,
NPUMbIKAOLLNX K OHAPHBLIM NMPOEMaM, KpOME CXEM pas3pyLUeHusl, NPUBEAEHHbIX Ha pucyHkax 9.19, a, 6, s,
cnegyeT paccMaTtpuBaTh U CXeMY paspyLUeHusi, NPUBEAEHHYO Ha pucyHke 9.19, e.

prTﬂUJ,VIe MOMEHTbI M.q_j , p,eﬁcmyroume B HAaKJIOHHbIX Ce€4YEeHUAX KOHLUEBbIX YH4aCTKOB MPOAOJIbHbIX

pebep noa yrnoM 45° K UX HWXKHEW MNOCKOCTU, BOCTIPUHMMANOTCS CeTkaMu, yCTaHaBnMBaeMbiMKW Ha
KOHLIEBbIX yYacTkaxX NpoAosibHbIX pebep, U UX 3Ha4YeHus1 onpeaensioT no dopmyre

Mas =[g(& +EJ}2 (3c—2a) 4o (Mpy + 2359471/ 2"-..|II§ . (9.24)
Bo Bcex cnyvyasx yuyuTbiBalOT, YTO YrroBasi apMaTtypa He BOCMPUHMMAET YCUIIMI pacTshKeHusi, a
narnbarowmin MomeHT M5 NpUHUMalOT paBHBIM HyITHO.

Ecrm B pesynbTate pacuyetoB no dopmyne (9.23) sHaueHne M 45 = 0, TO KOHUEBbIE y4acTKy
NpoaonbHbIX pebep Ha KpyvyeHne He apMUpYHOT.

CxeMbl pa3pyLieHusi CKinagok
9.52 KopoTkve npusamaTtuyeckne CKnagkum MNOKPbITUA Ha AEWCTBME PaBHOMEPHO pacnpegerneHHown
Harpy3kyM paccuyuTbiBalOT MO TpeM cxemam paspylleHus (cM. pucyHok 9.20, a, 8, &), oxBaTbiBalOWMUM OAHY
unw ase rpaHn y cBo604HOro Kpasi.

I'Ipep,eanble 3HayeHns M3rMbaloLnMX MOMEHTOB B  CEYEHUsIX onpegendarwdT Ha  OCHOBe
KnHeMaTtumyeckoro crnocoba Teopun npeneribHoro paBHoBeCKUA.

Mpy nsnome OByX rpaHeil ckrnagku paboTa BHYTPEHHUX CUI onpedensieTcsl U3 NpOCTPaHCTBEHHON
CXeMbl MepeMeLLeHNin KeCTKUX 3BEHbEB, B TOM YMUCIIE U MEepeMeLLEHNs B MIOCKOCTM OOHOW U3 rpaHen,
N3110M KOTOPOI NPOUCXOAMUT Kak Garnku Ha OByX onopax oT AOCTUXKEHUS! B HAKITOHHbIX CeYEHUSIX NpeaeribHbIX

narnbaroLmx MOMEHTOB Mugf (cMm. pucyHok 9.20, s, 2).

9.53 Tpu pacuyeTe HepaspesHbIX CKMagoK MOKPbITUA apMuMpoBaHWe MNpPOAOSbHbIX pebep nnauT u
OOpTOBbIX 3MEeMEHTOB nogbupalT B COOTBETCTBMM C  YCUNUSIMM  OT Harpysok, AevCTBYHOLMX [0
3aMOHOMNMYMBAaHNSA LWBOB MeXay COOpHbIMK anemMeHTaMm1, a apMUpoOBaHUE MOSKKU 1 NonepeYHblx pebep nnut
- B COOTBETCTBUM C YCUIMAMW OT HarpysoK, OENCTBYIOLIMX MOcrne 3amMoHonuymsBaHus wWwBoB. OMOpHble

momeHnTbl M pin MpzHa npomexyTouHbIX anadparmMax criegyeT onpeaensTb AN CTaaun SKCnnyartaumm

(Ha kpanHux guadpparmax Mpi=0un My =0).

B HepaspesHoil cknagke TMOKpbITUIA GecdoHapHbIX 30aHUA  OMOpHble apmaTypHble KapKachl,
ycTaHaBMnMBaeMble B LUBblI Mexay 60pTOBbLIMU 3fIeMEHTaMM U MAUTaMK, a Takke Mexay niMTamu nepeon 1
BTOpOW rpaHeii Hag Avadparmamu, ycTaHaBNMBaloT Mo pacyeTy. B ocTanbHbIX WBax Mexay nnvTamu Hag
avadparMamy Kapkacbl YCTaHaBNMBAKT KOHCTPYKTUBHO. B MOKpbITMSAX 3gaHuii ¢ dboHapsMuK, a Takke B
NOKPbITUAX NO PoHaPAM BCe apMaTypHble Kapkachl yCTaHaBNMBAKOT MO pacyeTy.

Ecnv cymmapHoe 3HayeHue OrnopHbIX MOMEHTOB Hazd AunadparmMon, onpedeneHHbIX M3 pacdeTta no
CXeMaM paspyleHus, npuvBedeHHbIM Ha pucyHkax 9.20, a, e, 6onbwe w3rMbarwLwero MOMEHTa,
onpenenieHHoro M3 pacyeTa rno cxeme paspyLueHus, NpuBeaeHHoM Ha pucyHke 9.20, 8, To noabop ceveHus
pabounx cTepXHen apMaTypHbiX KapKacoB, yCTaHaBNMBaeMbIX B LIBax Mexay OOpTOBbIM 3fIEMEHTOM W
NAUTON, a TakkKe Mexay nnMTaMmu nepBon M BTOPOW rpaHen Cknagku Hag avadparmamu, npounsBoAAT Mo
OMOPHBLIM MOMEHTaM, ornpedeneHHbIM U3 pacyeTa Mo cXemam paspylleHusi, NPUBEOEHHbIM Ha PUCYHKaX
9.20, a, a.

Ecnu cymmapHoe 3HadeHue 3TUX Ke OMOPHbIX MOMEHTOB Hazg guadparmMor MeHblue n3rnbaroLLero
MOMEHTA, ONPELENEHHOro M3 pacyeTa No cxeme paspyLleHusi, NpuBedeHHOW Ha pucyHke 9.20, 8, TO 3TOT
OMOPHbI MOMEHT criefyeT pacnpefenqTb Mexgy LWBamMy Takum o0pas3oMm, 4YTOObl Ha KaXabld LIOB
NPUXOAMUIIOCb 3HAYEHNEe MOMEHTA HEe MEHbLUE, YeM BblYMCIIEHHOE MO CXeMaM paspyLUeHWsi, NPpUBEAEHHbBIM
Ha pucyHkax 9.20, a, a.
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9.54 ApMupoBaHMWe MOJIKKU, MonepeYHbIX peGep NNUT pas3pesHblX CKMadoK MOKPLITUA U MPOAONbHbIX
pebep nepBol 1 BTOPOW rpaHei cknagkv nogdupatoT 13 pacyeta AN CTaaum akcnnyatauun. ApmuposaHue
npoaonbHbIX peGep NMT ocTanbHbIX rpaHel cknaaku (B cpegHeit YacTy NOKPbITMA) onpedensiioT U3 pacyeTa
no cTaausiM U3roTOBMEHMUs, TPAHCNOPTMPOBaHWS Y BO3BEAEHMS. B NOKPLITUSX 30aHUii ¢ hoHapsAMU, a Takke
B NMOKPbITUAX N0 hoHapsiM criedyeT noadupatb apMUpoBaHMe NpodosibHbIX pebep Bcex NnUT pacyeToM Ans
BCEX CTaaui nx paboTbl.

PacueT Ha caBurawowue ycunus
9.55 MakcumanbHble COBUraloLLmMe yCUnus =11 &5, AeNCTBYIOWME CripaBa v crieBa Ha Auadparmbl B
NMOCKOCTWN NEPBOW rpaHun CKNaaku, BOCNPUHUMAIOTCS:

- BETOHHbLIMU LUNOHKaMM BEPXHETO nosica Anadparm - B HepaspesHbIX cknagyvaTbiX NOKPbITUAX;

- CTalbHbIMX Yynopamu, npuBape€HHbIMU K 3aKnagHbiM pgetandamMm OMNOPHbIX Y3J10B p,maq)parM - B
pa3pe3HbIX CKNnaa4vaTtbiX NOKPbITUAX;

- DETOHOM OMOHOMNUYMBaHWSA B y3rie OnNupaHus NIUT U CTOWKM paMbl DOHaps Ha auadparmy - B
NOKPLITUSAX C hoHaPAMU.

lMpoBepKy HaKMOHHbIX CEYEHWUI NEPBOW rPaHN CKNagkn Ha AeNCTBMEe CABUTaloLMX YCUNUA NpomM3BOaaT
Kak ans 6anok Ha gencrTeue nonepeyHon cunebl.

CBapHble LIBbI B MeCTax NpvBapku NpoAonbHbiXx pebep nnuTbl crnegyeT paccuutaTb, HA AeNCTBUe
COBMIaloLWMX YCUMWIA ] UMK .33 C YYETOM TOTO, YTO Y KPaEeB MOKPbITUS M Yy TEMMEPaTYpHbIX LWBOB, rA€ 0Cb

nepBov AmadparMbl CMeLLeHa, CABUTAIoLLEe YCUMMe ) UK x5 NepeaaeTcsi Ha OAHO NPOAoNbHoe peGpo.

[N CHWKEHUs cOBWUralolUMX YCWURWiA pekoMeHOyeTcsl npedycMaTpuBaTb CBA3WM Mexay nnmMTamu
nepBof W BTOPOIl rpaHemn CKNagku no Bepxy Topuesbix peGep, YTo ofbecrneunBaeT nepeaady 4actu . Ha
NAUTY BTOPOW rPpaHn NOKPbITUS.

PacueTt anadpparm
9.56 B cragmm akcnnyatauuu pacyeT guadparm [onyckaetcs npov3BOAUTH Ha BepTUKanbHble
Harpysku, cobrpaemMsble C rpy30BbIX NroLwaaen, NPUXoaALLMNXCA Ha COOTBETCTBYOLLME Y3ribl.

CraTtundeckui pacyet p,wacbparM NPoOnN3BOAAT C YH4ETOM XECTKOCTU Y3I10B KaK MHOIOKpaTHO CTaTU4eCKn
HeOI'IpeD,eJ'II/IMOIZ cuctembl. Pacuer p,MacbparM OONnyCKaeTcda npou3BoAnTb Kak LuapHMpHO-CTep)I(HeBOVI
CUCTEeMbIl C y4eTOM n3rnbaroLLMx MOMEHTOB, BO3HUKAOLNX OT HapyLlleHna ueHTpaunmn y3ros.

KoHcTpyupoBaHue KOPOTKMX NPU3MaTUYECKUX CKIagoK
9.57 Cknagku MoryT 6biTb OHO- YU MHOTOBOJSIHOBLIMW B MOMEPEYHOM HaMpaBrieHWUU, paspesHbiMU U
HepaspesHbiMM - B MpodofibHOM. KopoTkue npuamMaTMyeckne CKNagkMm pPeKoMEHAYEeTCs BbINOMHATh
COOPHO-MOHONMUTHBIMK. COOPHbIE 3NEMEHTbI CKINaaK/M CBApMBalOT MEXAY COOOM Ha MOHTaxe, a LUBbl Mexay
HAMK 3amoHonuumearoT. [MnuTbl K Auadparmam crnegyeT npvBapuMBaTb Ha BCEX YeTblpex ornopax Mo
OOCTYMHOMY KOHTYPY.

CoBmecTHyI0 paboTy 3N1eMeHTOB CKNagoK pekomeHayeTcst obecneynBars:

- YCTPOWCTBOM OETOHHbIX LIMMOB Ha BepxHem nosice AvadhparM, NasoB Ha HapYXHbIX pPaHsAX
NPOAONbHbIX U TOpLEBbIX pebep NUT 1 GOPTOBbLIX ANEMEHTOB, YCTAHOBKOW apMaTypHbIX KapKacoB B LUBaXx
3aMOHONMNYMBAHUS - AN Hepa3pe3HbIX CKNagok;

- YCTPOWCTBOM Ma30B Ha HapPY>KHbIX rPaHsaX - ANA pa3pesHbIX CKagok.

9.58 [llpusmaTtmyeckne CckNagkM peKkoMeHayeTcs MPUMEHATb B MOKPbLITUSAX  OOHO3ITaXHbIX
NPOV3BOACTBEHHLIX 30aHUN MacCoBOro CTpouTesnbcTBa nponetamm 18-36 m ¢ hoHapsamu n 6e3 cdoHapen, ¢

MOCTOBbIMW KpaHamMu rpy3onogbeMHOCTbo0 4o 50 T.

K anemeHTam cknagkm AonyckKkaeTcA nogBeCka AOBYyX- WUINU  TPEexXOoMNnOpHbIX KpaH-GaJ'IOK
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rpy3onogbemMHOCTbIO 0 6 T unn nogBecHoro Tenbcbepa rpysonoagbeMHOCTbIO 40 5T.

9.59 [Ina obpa3oBaHuns NpuamMaTUYEeCKon NOBEPXHOCTU CKNaOKN peKoMeHOyeTCsl NPUMEHSITb MIoCcKue
pebpucTble NnnTbl pasmepamm 36 M unm 312 M.

OdepTaHve BepxHero nosica guadparM [OOMKHO COOTBETCTBOBATb MOBEPXHOCTUM Cknagku. B
HepaspesHbIX CKragkax nocrie 3aMOHONMYMBaHUS obpasyeTcs KOMMNEKCHOE CeYeHne BEPXHEro nosica, YTo
nossonseT obner4yaTtb gnadparmy (CM. pucyHok 9.21).

[onyckaeTcss NpUMeEHEHWe TUMNOBbLIX (bepM, ovyepTaHMe KOTOpPbIX HE COOTBETCTBYET MOBEPXHOCTU
cknagku. B aTom cnyvae komnnekcHoe ceyeHue He obpasyeTcsd, a pebpa MnuT CKragku OnuparTcst Ha
6GeTOHHbIE CTONOUKM, yCTpanBaemMble B y3nax depm.

9.60 CHopHble Xene300eTOHHbIE 3NeMeHThbl CknaayaTtbiX MOKPbITUI PeEKOMEHOYEeTCs NPOEKTUPOBATb
n3 Tsbkenoro (knaccoe B20-B30 no npoyHOCTK Ha cxaTtue) unu nerkoro (knaccos B15-B20) 6eToHa.

HOnadparmbl pekoMeHayeTcs NpoekTupoBaTh M3 Tskenoro 6etoHa (knaccos B30-B50 u Bbiwe).

1 - 6eTOHHbIE LWWMbI HAa BEpXHeM nosice AnadparmMbl; 2 - Topuesble pebpa nnuT; 3 - nasbl Ha TOpLEBbLIX
pebpax nnuT; 4 - cTep)keHb, apMUPYIOLLNIA KOMMIEKCHOEe ceveHune; 5 - nasbl Ha NPodosbHbIX pebpax nNnuT; 6
- KapKac B MPOAOILHOM LUBE MeXAay Nnutamu Hag avadparmMami; 7 - poaosibHble pebpa nnnT; 8 - BepXHUi

nosic anadpparmei

PucyHok 9.21 - Y3en conpsixeHus nauT ¢ guadparmMon npyu KOMNAEKCHOM CEeYeHUM BEPXHEro nosca

9.61 B kadecTBe npeaBapuUTENbHO HaMNPsPKEHHOW apMaTypbl NPOAOoSbHbIX pebep nnuT, GoOpPTOBbIX
3NEMEHTOB W HWXHUX MOSICOB bepm-anadparM pekoMeHAyeTCs MCMoNb30BaTb CTEPXHUM M3 apmaTypbl
knaccoB A500, A600, A800 u apmatypHble kaHaTbl knacca K1400. lMonky nnuT TonwmHom 30 MM
pekomMeHayeTCsi apMMpoBaTh CBapHbIMW CeTkamu u3 apmatypbl knacca B500. HeHanpsraemyio apmatypy
pebep nNnuT, anemMeHTOB AnadparM, a Takke LIBOB 3aMOHONMYMBAHUSA PEKOMEHAYeTCH BbINOMHATL B Buae
CBapHbIX kKapkacoB 13 apmatypbl knaccos A400, A500.

9.62 LLUnpurHy LWIBOB MeXAy NUTaMy pekoMeHayeTCcsa Ha3HayaTb He MeHee:

- 50 MM - ANS NPOAOMbHBIX LIBOB,;

- 200 MM - ANgA nonepeYHbIX LWWBOB Haj AnadparmMamu.

OmMoHOnMMuMBaTh LWBbI peKOMeHAyeTcs GETOHOM Kracca no NPoYHOCTM Ha cxkaTtue He MeHee B15, a B
3MIMHee BpeMs - He MeHee B25.

KoHcTpynpoBaHue aneMeHTOB CKnaaku

9.63 NnnTbl ckNagok pekoMeHayeTCs NPoekTUpoBaTb HOMUHAMNbHBLIMKU pasMepammn 36 M 1 312 M.

MpoponbHble pebpa NNUT pekoMeHAyeTCsl BbINOMHATE MPeABapUTENbHO HampsikeHHbIMU. BbicoTy
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npoforbHbIX pebep pekoMeHayeTcs NpuHUMaTh B Npeaenax (1/30-1/35) 4 .

LWar nonepeyHbix pebep pekomeHOyeTcsi MpuHMMaTtb paBHbiM 1-2 M. BbiCcOTy nonepedHbix pebep
pekoMeHayeTcs HasHadaTb B npegenax 1/15-1/20 pacyeTHOro nporsieta, pPaBHOrO PaCCTOSIHUIO MeXay
BHYTPEHHUMU FPaHAMM NPOAOIbHbIX pebep.

Ha HapyxHbIX rpaHsax npoAonbHbix pebep npedycmaTpuBatoT nasbl, obecneynBatoLie BOCMpUsiTUe
COBMraloLWmMX yCunuin Mexay nnutamu. MNassl pacnonaratoT Ha anvue (1/3-1/4) | (cm. pucyHok 9.22).

Mpu KOMNNEKCHOM CeYeHUn BEepxHero nosica gvadparm nasbl peKoMeHOyeTcs ycTpamBaTtbh Takke Ha
TopueBbix pebpax. B atom cnyyae gns omoHonuumBaHusa 6e3 ycTponcTBa onanybku TopueBble pebpa
yCTpauBaloTCs yBENUYEHHOW BbICOTbI (CM. pUCYHOK 9.21).

9.64 Pa3mepbl 60PTOBbLIX 3MIEMEHTOB, Kak 1 NAUT, oNpeaensoT No pacyeTy C Y4€TOM KOHCTPYKTUBHbIX
TpeboBaHuin. BopToBble 3nMemMeHTbl NPOEKTUPYIT NOTKOBOrO CeyveHus C TopueBbiMM pebpamun n 6es
NPOMEXyTOuYHbIX pebep (CM. pucyHok 9.22).

EOpTOBbIe ANNIEMEeHTbl peKoOMeHOYyEeTCA NpUHMUMaTb OBYX TUNOPa3MepPOB: KpaﬁHme, yCTaHaBJ1MBaeMble
BOOJIb KpaeB obonoyek, wu cpegHue, ycCTaHaBnmMBaeMble MNO BCEM [MPOMEXYTOYHbIM pAgamM KOJIOHH
MHOIOBOJTHOBbIX CKIMaAoK N coegnHArLwmne mexay cobow oTAenbHbIE BOJHBbI.

(N3meHeHHas pegakums, Nam. N 3).

9.65 Ouadpparmbl cknagyaTbiX NOKPLITUA PEKOMEHOYETCA NPOEeKTUPOBaTh B BUAE (hepM CErMEeHTHOro
oyepTaHus, 6e3packoCHbIX hepM UM apok C xene3obeTOHHOW UK CTarlbHOM 3aTsKKON.

B depmax-anadparmax HepaspesHblX cKnaadaTtbiX NOKPbITUIA NpeaycMaTpuBatoT 6ETOHHbIE LMLl Ha
BepXHeMm nosice, obecneynBaloLlme COBMECTHYO paboTy anadparMbl C NNUTaMM NOCNE OMOHOMUYMBAHUS
CTblka OETOHOM.

Ovacparmbl paspesHbiX cKagyaTbiX MOKPbITUA NPOEKTMPYIT 6e3 LIMNOoB MO BepxXHemy rMoscy.
CoBmecTHOCTb paboTbl cknagku ¢ gnadparmon 4oCTMraeTcs 3a CYeT CBapHbIX COEOUHEHUN MAuT 1 depm,
paccuynTbiBaeMbIX Ha BOCMPUATUE COBUraloLWmnX YCUNUn.

Ovadparmbl nponetom He 6onee 24 M npoekTUpYT uenbHbiMW. Ons nponetoB 6Gonee 24 ™
BbINMOSIHAETCA YCTPOMCTBO COCTaBHbIX CTanexene3obeToHHbIX AuadparM, MOHTUPYEMbIX U3 OTAENbHbIX
OMOKOB C MOMOLLLIO MepecTaBHbIX NOAMOCTEN. BrokM CTbIKYHOT CBapKOW 3aknagHbIX AeTanen, a 3aTskku
BbIMOSIHAIOT U3 NPOKATHOro MeTanna.

Mpu cTanbHOW 3aTshKKe peKkoMeHOyeTCs yCTpavBaTb CTPOMTENMbHbIA BbIrMO y3rOB HMXHEro nosca,
paBHbIf (1/200-1/250) #4.

(N3meHeHHas pegakuus, Nam. N 3).
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1 - TopueBoe pebpo, 2 - To Xe, nonepeyHoe, 3 - To xe, NpoAdonbHoe, 4 - nonka NnnTbl, 5 - apmaTypHasi ceTka
nosiku, 6 - nasbl Ha NPOAOIbHBLIX peGpax NMTbl 1 GOPTOBOro aNieMeHTa, 7 - KpalHUiA GOPTOBO 3NEMEHT

PucyHok 9.22 - nuTbl n 60pTOBbIE 3NEMEHTHI

KoHcTpyupoBaHue y3noB cknag4vaTtbiX NOKPbITUN
9.66 TunoBble y3nbl peKoOMeHOYyeTCA KOHCTPYMpOBaTb B COOTBETCTBMU C pucyHkoM 9.23. NogsecHoe
KpaHoBOe oOopydoBaHME peKOMeHAyeTCA Kpenutb K AvadparmMam, Kak B TUMOBbIX KOHCTPyKuusAx. B
CKnagyaTbiX MOKPbITUSIX AOMYyCKaeTCs YyCTPOMNCTBO a3pauMnOHHbIX, CBETOA3pPaLMOHHBIX U 3€HUTHBIX dhoHapen

Cc npoemom wupuHoi (1/2-1/3) {5. OnupaHue pam doHapen crnegyeTt nNpeaycMaTpuBaTh Ha BEPXHWIA MOSIC
anadparm.

I'IpoeMbl anda npoaosnbHbIX UMM nonepeYdYHbiX 3€HUTHbIX (bOHapeﬁ pekomeHayeTcda yctpamBatb C
NOMOLLBO NINT-PAMOK UN NIUT C OTBEPCTUAMMW.

MpogonbHble pebpa nNWUT, npuMMbIKaLWME K (OHAPHOMY MNPOEMY, PEKOMEHOYEeTCs KpenuTb

nocpeguHe nporneta K ctanbHon oHapHown naHenu (cm. pucyHok 9.23, g). doHapHas MmaHenb npu 3TOM
OOMKHa ObITb paccunTaHa Ha OOMNOMHUTENbHYI0 Harpy3Kky OT MOKPbITUS.
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AN
Yo,

a - conpsbkeHne guadparmbel ¢ 60pTOBbIM 3MEMEHTOM U MAUTON HEPA3PE3HOro CKNagvaToro nokpbITua, 6 -
TO Xe C NAMTOW pa3pe3HOro cknagyaToro NokpbiTUS, 8 - KpenneHne Nnutbl K hoHapHou naHenu, 1 -
avadparma, 2 - nnuta cknagku, 3 - 6opToBOM 3NEMEHT, 4 - apMaTypHbI KapKkac B LUBE 3aMOHONNYUBAHNS, 5
- cTanbHoW ynop, 6 - hoHapHasa naHenb; 7 - CoOeAMHUTENbHAs NaHKa-nogBecka

PucyHok 9.23 - Y3anbl cknag4aToro NokpbITMs

10 Kynona

OCHOBHbIE NONOXeHnsA
10.1 Kynon npeacTtaBnseT coboW MPOCTPAHCTBEHHYH Xene3o0eTOHHYI KOHCTPYKLUMIO B BuAe
BbIMYKMON 060M0YKM KPYrnoro, aNAnNTUYECKOro MM MHOFOYTroNbHOMO O4epTaHus B NaHe.

OnemMeHTamMuM KyrnorioB ChyxaT ocecMMmeTpuyHas o00oriodka BpalleHUst U pacTsSHYTOe OMopHoe
KonbLo. Mpy Hanuumm oHApHOro NMpoemMa B BEepLUMHE Kyrofa ycTpamBaeTcs cxaToe (POHapHOE KOSMbLO.
B03MOXHO yCTPOMCTBO MPOEMOB U OTBEPCTMI Ha BOKOBbLIX y4acTKax Kyrnona.

CpeaunHHY0 NOBEPXHOCTb OBOMOYKM peEKOMEHAYEeTCs MPUHUMATbL B BUAE MOBEPXHOCTW BpaLLEHUS:
KOHyca, cdpepbl, napabonounaa, annuncouga v ap. (cMm. pucyHok 10.1). Kpome Toro, obono4vka mMoxeT ObiTb
obpasoBaHa BONTHUCTbIMU U ckNagvaTbiMy 3NieMeHTaMn UMK BbINONHATLCS CETYATOM U MHOTOrpaHHOM.

(N3meHeHHas pegakuus, Mam. N 3).
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a - reomeTpus; 6 - cxema ycunui; 1 - ocb BpaleHus; 2 - napannens; 3 - mepuaunan; 4 - KpaeBoMn
napannenbHbIv Kpyr

PucyHok 10.1 - O6onoyka BpalleHnsi
10.2 Kynona npoeKTupyloT B BuAe MOMOrMX Mnn nogbeMUCTbIX TOHKOCTEHHbIX oborouek. Mogbem
KyrnosioB pekoMeHayeTcs npuHumaTb He meHee 1/10 gnameTpa onopHOro KOHTypa 0B0noYKu.

OI'IOpHOG KOnMbLO MOXeT JeXxaTb Ha ChniowHoOM 06pa3OBaHHOM CTeHaMun OCHOBaHMM U Ha
OTAENbHbIX KOJIOHHaX.

10.3 KynonbHble MOKPbLITUSI MPOEKTUPYIOT MOHOMUTHBIMK, COOPHO-MOHOMUTHBIMU UM COOPHBLIMU.
MoHonMTHbIe Kyrofia pekoMeHayeTcs npedycMaTpuBaTtb rfagkumu, a cOopHble - K3 pebpucTbix
LUMAUHOPWYECKUX UMW NIIOCKMX NaHenen.

I'IpM NPOeKTnpoBaHM KynosyioB crenyeTt y4dutbiBaTb Tpe6OBaHI/IFI pas3genos 4, 5 n 6 HacTtosLero
CBOAa npaswuil No pacyeTy U KOHCTPYUPOBaHUIO.

PacuyeT Kynosnos

10.4 PacyeT kynonoe crnegyeTt nNpov3BoauTb MO MpefenbHbIM COCTOAHMSM ABYX Fpynn no pasgeny
4.2, npu 3TOM yCuUnMs B 3fieMEHTax KyrosioB AOMycKaeTcsl onpefenaTb Metogamu Teopun ynpyrocTw,
nanoxeHHeiMmn B 10.6-10.9. PacyeT nO nNPOYHOCTM CEYEHWUN, XKECTKOCTU U TPELUMHOCTOMKOCTH
ene3obeTOHHbIX 3reMeHTOB Kynona npoussogat no CI 63.13330. Onsa cnyyaeB, npedyCMOTPEHHbIX
10.11-10.15, pacyeT kynonos no HecyLlen cnocobHOCTM NPOM3BOAAT METOAOM NPEAEbHOrO paBHOBECHUS.

10.5 PacyeT Kynomna c oDono4Ykon ¢ BepTUKamnbHOM OCblO BpalLeHUs OOMycKaeTcs Npou3BOAUTb MO
6E3MOMEHTHOW TEOPUM C HAMNOXEHNEM YCUINUIA KpaeBoro adodekTa npu:

- MMaBHbIX U3MEHEHUSX TOJMLMHBLI CTEHOK Kynoma u paguyca KpvBU3HbI MepuanaHa v paBHOMEPHbIX
CUMMETPUYHBIX Harpy3kax, 4ENCTBYIOLLUX HA 06OMOYKY;

- CBO6OAHI:IX paananbHbIX W YrMoOBbIX NepeMelleHnax Kpaes obonoykn B HanpaBlieHnn
MepunanoHanbHbIX yCVIJ'IVIIZ no KacaTenbHON K MepunanaHy.

B ocTtanbHbIx cny4dadax Haﬂpﬂ)KeHHO-ﬂ,ed)OpMI/IpOBaHHOG COCTOdAHME Kynona cnenyert onpenendtb C
y4yeToM OEencTBUS N3rndatoLLMX MOMEHTOB.

OnpepgeneHne ycunumn no 6e3MOMeHTHOM Teopumn
10.6 Mpyu CUMMETPUYHOM Harpy3ke B CTEHKE Kyromna AefiCTBYIOT HopMaribHble MepuanoHanbHble [ v

konbuesble My ycunus (cm. pucyHok 10.1).

Yeunve Ha eavHWuy AnvHb Mepuamana [V onpegensiioT w3 yCrioBWsi PaBHOBECHSI CETMEHTa,
OTCEYEHHOro OT Kynora KOHUYECKO NMOBEPXHOCTLIO C YINoM pacTteopa ', no dpopmyne
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M= - %
2Ry sin 2 @ (10.1)
rae I1-Pr,-;l;. - BepTuKanbHasa paBHO,EI,eIZCTByI-OLLlaFl BHeUJHeVI Harpy3|<|/| Ha 4acTb O6OJ'IO‘-IKI/I BblLLEe

paccMaTpMBaEMOro Ce4eHus;
Rz - paguyc KpUBM3HbI HOPMAnbHOIMO CeYeHus, NepneHaMKYNsSpHOro K MepuavaHy B JAHHOW TOYKe
(BnuHa HopManu NOBEPXHOCTU 0 OCU BpaLleHus).

Pacnop kynona / onpegensioT Kak ropusoHTanbHyto npoekumio 4 no copmyrne

- _ Vﬁﬂu
2Ry sm gty (10.2)
roe Pp- }/5 LeHTpanbHoro yrna ayrm o60504ku B MEpUANOHANLHOM HanpasneHnm.
PacTarvsarowee yeunve B KonbLe onpeaensiot no gopmyre
M _m
a Doty - (10.3)
Yeunve My gomkHO BbiTe BOCMPUHATO KOMbLEBOW apMaTypoi.
Konbuesoe ycunue M B dpoHapHOM KorbLie onpeaensioT no popmyre
Ny = —pRyzpcos @y, (10.4)

roe F - Harpyska Ha 1 M hOHapHOro KonbLa.
WHpekebl "0" n " gk " B dpopmynax 10.2-10.4 ykasbiBalOT Ha TO, YTO BCE NEPEMEHHbIE BEMUYUHBI,
BXoasLmMe B 3T hOpMYIibl, OTHOCATCHA COOTBETCTBEHHO K LLUMPOTE OMOPHOIo U hOHaApPHOro KoneL, 000M0YKN.

3Ha4veHne KonbLeBOro ycnnusa NQ onpeaenarT no cbopmyne

__ M

rae z - HopMalibHaa K NOBEpPXHOCTW KynoJjila B paccmMmaTpmBaeMoM CeYeHUU cocTaBndrowasn BHELUHEeN
Harpys3kum Ha eamHuuy nnowagn noBepxHOCTU.

[ns cdepuyeckon 06onoYkn npu Ky = Ky = &

N +Ny=zR, (10.6)

@
2 )
V= 21R épz sin il (10.7)

30ecb P, - BepTuKanbHas COCTaBNsAOLWas BHELLIHER Harpy3Kku.
dopmynbl Ans onpeaeneHnst YCUvin B aneMeHTax cqpepuyeckoro Kyrnona no 6e3mMoMeHTHOW Teopum
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npuBegeHsl B Tabnuue 10.1.
[ins kKoHU4ecKomn o6onoyku B cpopmynax (10.6) n (10.7) Ky =co; p= L =consi
roe ©f- yror HakrmoHa obpasytoLlen K NOCKOCTU OCHOBaHMWS KOHyca.
10.7 lMpn OQHOCTOPOHHEM Harpy>XeHum cqepuyeckoro Kynosma Harpyskon o ee pacnpefeneHve no
NMOBEPXHOCTN Z OOMyCKaeTcs onpeaensaTb no oopmyne
z=0"7g(1+amn psn 17, (10.8)
roe o - Harpyska Ha eavHuLYy NnoLaam ropu3oHTansHON NpoeKkumnu,

' - nonoBMHa LeHTpanbHOro yrna B MmepnanoHanbHOM HanpaBJlieHUN,

ur- LJ,EHTpaJ'IbeIIZ yrosmn B KOJfibLEBOM HarnpaBli€HUN.

HopmanbHble yeunvss M, Ny u cosuratowme yeunua S onpegenstoT no doopmynam:

1 Cos 7.
M =0"TgR| -+ —=—(2+cosp)(l—cos st
1 . cosip 9.
Mo =0TgR 9—+|am p— 24+ cosqifl—cos 51t
2
07gR (24+cosqi(l—rcos
oo DTk { P D cosy o
3 sin” : (10.11)
Ta6bnuua 10.1
Yeunus, Cxema HarpyxeHusi
kH Harpy3ska co6cTBeHHOro Beca PaBHOMepHO pacnpefeneHHas Harpy3ska BepTukanbHas
Kyrnona v Beca kposnun £ , kla Ha ropusoHTanbHon npoekumn [, kMa | pacnpegeneHHas nuHenHas
(TonwmHa 060Mn04YKN NOCTOSIHHAS) Harpyska Ha hoHapHOM

KonbLe ﬁ, , kH/m

. titedy titeis
Pk S 3 Psk =

-, 1 i1 )
Pg [
Ni Rg 1 i @ Sin Ps
- ———(Cos Py —cos ) R R - —
sin’ i 2 sin sin”
2 " fgcosh - pR| cos I:p——+5inztp5k Ffrsm ;P;;,—
2ein 2 ep sin *

Ny gf?.gctgcn](cos (g — Cosy) sin 4 Epsi’];z R R pgotaipy
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10.8 Kpaesble marubatowme momeHtsl My n pacnop kynona #B6nuan Konbua pekomeHayeTcs
onpeaensTe MeTogoM cus. CucTeMa KaHOHUYECKUX YPaBHEHWIA, BblpaXKaloLMX COBMECTHOCTb YITIOBbIX U
NMHEWHbIX NepeMeLLEeHNI Kyrona 1 ONopHOro KosbLia Mo SIMHUK UX KOHTaKTa, MeeT BUA,

ay My +aafy =ay

anMp+apfyg=ay’ (10.12)

roe 1 - B3auMHbIN yron nosopota ot geicteus My =1 B HanpaBneHnn aToro MOMeHTa B cedeHnn B6nnau
KonbLa,

@7 - TO e, oT aencTens =1 B HanpasneHn MOMeHTa,

@71 - B3aMMHOe nepemeLuerve ot aercteus M =1 B Hanpasnennn Sy,

@77 = @71 B CUNY B3aMMHOCTU NepeMeLLeHui,

@37 - B3aMMHOe nepemelleHne ot =1 B HanpaBneHun ),

cf1[) - B3aMMHBI Yron noBOpoOTa B TOM e CEYEHNM, BbI3BAHHBIN BHELLIHEW Harpy3kow,

71 - B3aMMHOE nepeMelleHne, Bbi3aBaHHOE BHELLHEW HarpyskoW, Npu COBMadeHWM C HanpaBneHueM

HD CHMTaeTCd NONOXUTENbHbIM.

Ecnun yrnbl c@ty2 1 @ cOBNagaloT Mo HarnpasneHuto ¢ yrrnom noBopoTa dj, BbI3BAHHLIM AEeNCTBMEM
M,;, =1, TO UX MPUHUMAIOT CO 3HAKOM "MNntoc", ecnu He COBNAZAKT - CO 3HAKOM "MuHyc". Takoe e npaBuno

3HAKOB NPUHMMAETCS M ANt IMHENHbIX NepeMeLLeHunii. [epemellennst @y n dy; BCeraa nonoXuTenbHbl.

10.9 MNMepemelueHns cpepunyeckort 060NoYUKN djn U @y oNpeaensoT no hopmynam:

- NPpU Harpys3ke oT cobcTBEHHOrO Beca

gﬂ4 .

0 = 57 s p (10.13)
A .

0GR | Ticesg) ™ (1014)

- MpV paBHOMEPHO pacnpeneneHHoN Harpyske Xy Ha ropusoHTarnbHY0 NPOEKUMto (Mo NMoBEepPXHOCTU

060104KkM pacnpenenseTcs Mo 3akoHy KocuHyca 2 = pp Cos ()

3 ppdt
ﬂ¢1|3=§-F)DR s 2ify | (10.15)
4
pp AT
dyn = DTSIH (P Cos 24y | (10.16)

3HaueHuns koadpuumneHTa 4 onpegensawTca no dopmynam:
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- ANnA rmagkux Kynornos

A=076.{6R .
A=%1 R85,

roe fn - MOMEHT MHEPLINN, I'IpVIXOﬂFILLI,VIVICﬂ Ha eanHunuy AarnnHbl, € y4eToM MepunanoHalribHbIX pe6ep;

- Ons pebpucTbix Kyrnosmos

Eln - NnpuBegeHHad ToJwnHa obonoukm ¢ y4eTOM CeYHeHUA KOJbLEBbIX pe6ep.

OnpepgeneHune KpaeBoro 3dycpeKkra no NpuGNIMKEeHHON MOMEHTHOM TeOpUNn

10.10 Mpm Bo3AeNcTBMM pacnopa Z[B ONOPHOM KOJbLE BOZHUKAIOT MOMEHTbI [ - € (CM. pUCYHOK

10.2), Bbi3blBaIOLLME NOBOPOT KOMbLA Ha yron S , KOTOpbI onpeaensioT no hopmyrne

128

E'.i: = —E-HDE'
b2 b2
Hg
&
£l o ,t
< 9
£ _':
“~
Ny r

PucyHok 10.2 - PacyeTHas cxema y3na COnpsbkeHUst ONMopHOro Korbla 1 0605104ku kynona

(10.17)

I'Iepemeu.l,eHMﬂ Kpas 060M0Y4KN, BbI3BaHHbIE pagnanbHbiM pacnopom HD, npmeegeHbl Ha PUCYHKe

10.3.
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PucyHok 10.3 - MNepeMelleHns kpasi 0605104KM, Bbi3BaHHbIE paanarnbHbIM pacnopoM

KoatbpuumeHTbl ypaBHeHuss meTtoga cun &y , i3 , 33 , T.e. MNepeMelleHns Kpaes Jobbix

Henonorux obonovek ot gencteua My =1un Hy=1 (cMm. pucyHok 10.4) onpeaensitoT Ha OCHOBE MOMEHTHOI

Teopum No cnegyowum popmynam:

. A+1ER§
"D En

roe - M3rnbHast >xecTKoCTb MepMD,VIOHaHbHOVI Nnosiocbl €AUHNYHOM LWMPUHbI Kynona.
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PucyHok 10.4 - MomMeHT 1 pacnop npv B3ammogencTsumn 060no4ku 1 ONOPHOro KosbLa Kynorna
B dopmynax (10.17)-(10.20) 3HaveHwe wmogyns ynpyroctu & MNPUHUMAETCS CHUXEHHbIM B

cooTBeTCTBMMU C 5.6.

3Hauenna My n  Hp Haxogat us peweHus ypasHeHun (10.12) C y4eTOM 3aBMCUMOCTEN
(10.18)-(10.20).

WuTeHcneHocTM MomeHToB M (A n konbuesbix yeunuit M5 (L) B nponssonbHOM Touke No AnuHe

MepuamaHa oBOrioYKM B 3aBMCUMOCTM OT Kpaesbix 3HaueHuin MomeHToB My u Ay onpepensior no
opmyriam, nosy4yeHHbIM Ha OCHOBE Teopum Banku Ha yrpyroM OCHOBaHWN:

M (W) =-My(cosh+sin We ™ — AHgsin gy e sin A, (10.21)
2R, . 2R, .y
MNo(h) = My +?Mne {zin l—cosl}—IHn sin (e cos?l., (10.22)

30ecCb NQ - KOnbLeBoe ycunue B 6e3MoMeHTHoON obornouvke,

e cos W 2™ 2in h- PYHKUMW, 3HAYEHNs KOTOPbIX NpuBeAeHb! B Tabnuue 10.2.
3HauyeHune } onpedensitoT no opmyrne

A=51A.
OTc4yeT AnuHbI ayrm 5 nnu 3HaveHua # criegyeT npousBOAUTb OT Kpas, K KOTOPOMY MpPUIIOXKeHbI

Mgwn Hy.

Tabnuua 10.2

A —X

g “cosh g an A

A X

g " cosh g an A

0 1 0 1,6 -0,0059 0,2018
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0,1 0,9004 0,0903 1,7 -0,0236 0,1812
0,2 0,8024 0,1627 1,8 -0,0376 0,161
0,3 0,7078 0,2189 1,9 -0,0484 0,1415
0,4 0,6174 0,261 2 -0,0564 0,1231
0,5 0,5323 0,2908 2,1 -0,0618 0,1057
0,6 0,453 0,3099 2,2 -0,0652 0,0896
0,7 0,3798 0,3199 2,3 -0,0668 0,0748
0.8 0,313 0,3223 24 -0,0669 0,0613
0,9 0,2528 0,3185 2,5 -0,0658 0,0491

1 0,1988 0,3096 2,6 -0,0636 0,0383
1,1 0,151 0,267 2,7 -0,0608 0,0287
1,2 0,1092 0,2807 2,8 -0,0573 0,0204
1,3 0,0729 0,2626 2,9 -0,0535 0,0133
1,4 0,0419 0,2430 3 -0,0493 0,00703
1,5 0,0158 0,2226

PacueT HecyLleil CNOCOBGHOCTM KYNoNnoB MeTOA0M npeAenbHOro paBHoBecus
10.11 PacyeT Hecywen cnocobHOCTU xene300eTOHHbIX KynomnoB KUHEMaTU4eckum cnocobom metoaa
npenensHOro paBHOBECKS pekoMeHdyeTcs npom3soanTb cornacHo 10.12-10.15 npw ycnosum, YTo:

- ocecrMMeTpUYHas Harpyska UHTEHCUBHOCTBIO & paBHOMEPHO pacrpeferieHa rno ropu3oHTanbHoM
MpoeKumMn Kyrona,

- popma kynona - cchepunyeckas,
- OTHOLUEHME anameTpa KOHTypa K cTperne nogbema He npesbiwaeT 10,

- apmaTypa COCTOUT N3 MeEpPUANOHAIbHBIX U KOSbLEBLIX CTEPXHEN, 06pa3yoLLNX BEPXHIO N HIDKHIOKW
ceTKu,

- obornouka BpalleHus onMpaeTcs Mo BCEMYy MNEepUMETPY (ecrnm OMOpHOe KOMbLo OnuvpaeTcs B
OTAEMNbHbIX TOYKax, B HeM [omkHa ObiTb YNoXeHa [OMOMHMTeNbHas apmatypa, Heobxogumas Aans
BOCMPUATUSI BEPTMKATIbHBIX COCTaBMNSIIOLLMX YCUINIA Ha KOHTYpE),

- ncyepnaHume Hecyu.l,e|7| cnocobHocTn Kynona npoucxoguT Bcrneancrteme TeKy4ectn apmaTtypbl.

10.12 CxeMy paspyLUeHus Kyrnona NpUHUMaloT B BUAE CUCTEMbl CKBO3HbIX MEPUANOHAMbHbIX TPELLUH,
HaYMHAIOLLMXCH Y PACTAHYTOrO KOHTYpa M COeAMHEHHbIX MO KOHLAM pacKpbiBAOLWUMUCH BHU3 KOMbLEBbLIMU
nnactudeckumun wapHupamm (cm. pucyHok 10.5). MNMpu paBHOMEpPHO pacnpegeneHHoOn Mo ropu3oHTanbHOW
MPOEeKUMN Harpyske NpUHMMaeTCH, YTO MOBEPXHOCTb Kymora cdepudeckasd, C LeHTpanbHbIM YriioM, He
npesbiwatowum 90°, unn 6nuskas Kk cpepunyeckon, obpasoBaHHas BpaLleHNEM KBagpaTHOW unu Kybudeckom
napabonkl, a Takke rMnepbonbl UK LENHON NUHUK (Ha OCHOBE PYHKLMU rmnepbonnyeckoro kocuHyca). Ans

cdhepuyeckmx Kyrnosnos B paccMaTpuBaeMblX YCIOBUSAX MpU {5 = 400 obnacTb peanusauun [OaHHOM
CXeMbl M3rioMa MOXeT BbITb NPUHATa Ans 3HaveHnin 244 ¢ F 23,5 (/- paanyc onopHOro Kosbua).

10.13 Ona cdepryeckux Kynonos-ob0rodek npu MNOCTOSHHbIX NpeferibHblX MOMEHTE U yCunuu B
KOMbLEBbIX CTEPXHAX CTEHKM, MPUXOASALUXCH Ha eauHuldy AOnuHbl  MepuanaHa p[ns 3HadeHun
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3522mi 210w arygfm 2800 | MHTEHCMBHOCTL PaBHOMEPHO pacnpenerieHHON MO ropU3OHTasnbHOM
MPOEKLMK Kyrorna Harpysku onpeaensior no gopmyrne

3
an _nm .

6f m (10.23)

roe T - 6e3pasMepHbIn KOIMULMEHT, 3aBUCALLMI OT noniorocTn 2y f 1 oTHowenus #ry f #2

i - 6e3pa3mepHbIit KO3PMULMEHT, 3aBuUCALLMIA OT nonoroctn 24 [ 1,

#. - npeaenbHOe ycunme B ONOPHOM KornbLe,

#2 - MOMEHT (Ha eauHuLy ANVHbI) NpedenbHbIX YCUNMA B MEPUMANOHANbHOW apMaType OTHOCUTENBHO
ocn 0-0 (cMm. pucyHok 10.6), npoxoasLuen Yepes LEHTP TSKECTU CXKaTol 30Hbl 6eToHa, onpenensiemMbiin no
dopmyne

w= R A, mb[’kﬂ_g], (10.24)

30ecCb j;ls mhbh - nnowagb ce4vyeHud MepVID,VIOHaﬂbHOVI apmartypbl HWKHEN CEeTKM Ha eanHuuy  OJnnHbl
KOnbLeBOro HanpasJiEHUA;
.'EED - pa60t-|a;| BbICOTa Ce4YeHunA,

X - BblCOTa O©XaToh 30HbI OeTOHa, onpegensemas nocregoBaTeflbHbIM MNpUBAKeHemM ¢
cobnogeHvem ycnosus (10.27).

a - nornepevyHoe ceveHune, 6 - cxema paspyLweHunsa

PucyHok 10.5 - K pacyeTty kKynona metoaom npeaensHOro paBHoBecus
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PucyHok 10.6 - Cxema B3aMmMogencTBus ycunui B Kynone B NnpeaerisHoM COCTOSHUM
lMpenenbHoe ycunune Ha eguHULY AnNVHbI B KOMbLEBbLIX CTEPXKHAX NOMnst 06004k # onpegenseTcs no

dopmyne

n= R (A + A D=a,+a;, (10.25)

roe 145,.: " _,.gsr,c - nnowanb CevYeHUs KorbLueBOW apmaTypbl COOTBETCTBEHHO HWXHEW M BEPXHEW CEeTOK Ha
eVHULY ANWHBI paguanbHOro HanpasneHus;

&, q; - MOroHHbIE YCWUNWS, BOCMPUHMMAEMble KOMbLLEBOW apMaTypon Kymnona COOTBETCTBEHHO B
pacTsHYTOM 1 CXXaToW 30HaxX paccMaTpmBaemMoro cevyeHus Kyrnona.

[MpenenbHoe ycunune B ONOPHOM KorblLie X, onpeaensercd no gpopmyne
e = Rcﬂ.s,co ) (10.26)

roe ﬂs,m - NNoLiagb CeYEeHUst KONbLIEBbIX CTEPXKHEN ONMOPHOro KonbLa.
3HauveHusa koadbduumneHToB T 1 j NnpuHUMaloT no rpadmkam pucyHka 10.7, npu 3TOM AN 3Ha4YeHuw

35=2m/t f <5Scnepyet cobniopats ycnosue #yf &= 400,
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PucyHok 10.7 - M'pacbmku gns onpegenexHns koachduumneHtos T, ik, F

®opmyny (10.23) NpUMEHSIIOT 1 NpY NPOBEpPKe NPOYHOCTM HOPMAaribHbIX CEYEHW OMOPHOro Kombua
Kynona.

10.14 [Ons npenoTBpalleHnNsl NpexaeBpeEMEHHOro paspylueHust 6eToHa B CXaToM 30HE KOJbLIEBOMO
NnacTMYeckoro LapHMpa OO OOCTWXKEHMS B PacTsSHYTOW apMaTtype ee pacHeTHOro COMnpoTUBIEHUS

R.S cnenyeTt BbINOJTHATL yCrioBue

&= 5206t

(10.27)

roe E_, - OTHOCUTENbHAas BbICOTa CXaToW 30HbI 6ETOHA,

Ep - TpaHMYHOE 3HAYEHWEe OTHOCMTENbHOW BbICOTHI CXaToil 30HbI GEeTOHa, onpegensemoe Mo
ykasaHuam Cl1 63.13330.

Tpebyemoe onsa onpegeneHns BbICOTbI CXKaToW 30HbI 6ETOHa X 3Ha4YeHWe HopMarnbHOW cunbl  Af (CM.
pucyHok 10.6) HaxogaT no dopmyne

2
re
N:%sm (p+[n, +ar (G- @)]cosp (10.28)

roe » - pagvyc NNacTUYeckoro WapHuUpa, onpeaensemblii no gopmyne pP=rirn,

75 - papnyc cdepbl,
' - yron HaknoHa cunbel 7,
{f.- Yron HaKfoHa KacaTenbHoW K MepuanaHy Ha ornope.

3HayeHns [ npuHumaloT no rpadukam Ha pucyHke 10.7, npu atom ana 2 7! F =3,5 sHaueHus
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' cnegyet onpefensaTb C y4EeTOM OTHOLLEHMS Ha in,

MpubnuxeHHbLIN pacyeT HecyLlen cnocob6HOCTU Kynona
10.15 [Ona cBobogHO onepTbiXx MO  KOHTYpy cdiepunyeckux obonodek  BpaleHuss ¢
MEepVAMOHANbHO-KOMbLEBON CXEMOW paspylleHWs pacyeT nNpouM3BOAAT W3  YCMOBUSI paBHOBECUS
paccmaTtpuBaemon 4Yactn obonodkm (cm. pucyHok 10.8). MNMpu aToM paboTon BHYTPEHHUX CUIT B KOJbLIEBOM

nnacTtn4eckom WapHUpe aonycKkaeTcAa ﬂp6H96pe‘-lb.

AR AR RRARRT RRAR AR RER N AT RE)

o

PucyHok 10.8 - K pacyeTy kynona no "6ano4Hoin" cxeme
3HaueHne YrmoBOM KoopauHaThl &, , OrpaHUuYMBAIOLLEN CXKaTylo 30Hy GeToHa, onpeaensioT Mo

dopmyne

g = A cnfs+a,5R
R '

(10.29)

rne B =Ry +a, +a;,

A; :0- nnowank cevenns Boex konbLEBbIX CTEpXXHE OMOPHOro KonbLa,
£ - paguyc KpUBU3HbI CPEdMHHON MOBEPXHOCTY Kyrona,

£1- yrnosas KoopanHaTa Kpas kynona,

A}, - npuamMeHHas NpoyYHocTb GeToHa,

o, f}'; - MOroHHbIE yCcunua, BOCNPUHUMaEMbIe KonbLiEeBOW apmaTypon Kynorna COOTBETCTBEHHO B

pacTsSHYTOM U CXXaToM 30HaX paccMaTpmBaeMoro cevyeHus Kynona,
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.‘EED - pa6oqaﬂ BbICOTa Ce4YeHNA CTEHKN Kynona.

7k paBeHCTBa MOMEHTOB BHELUHUX N BHYTPEHHUX CUIN NOCNne MHTErpupoBaHnA cnenyet

rae &y =g,/ K;

sin &, — k&, — =10,

L +g.Rsin & +4q.5 Re,q

BR 2 ’

(10.30)

£, - PACCTOSIHNE OT LiEHTPa TsXKeCTU paboyeil apmaTypbl Konbla [0 LeHTpa OKpyxHocTm 0,

Af - MOMEHT BHELLHUX CU OTHOCUTENbLHO OCH, I'lpOXO,EI,FILLI,GVI Yyepes3 LEHTP OKPYXHOCTHU 0.

3HadeHne cymMapHoU BHeLIHeN Harpy3km & (cM. pucyHok 10.8) onpegenstoT no hopmyne

v

P="""
ko

(10.31)

roe i - Koad1LUMEHT, 3aBUCALLMIA OT BUAa ONUpaHus U xapaktepa BHelwHen Harpy3ku (0= ik = 1),

o - paanyc ocHoBaHUA Kynona.

dopmMynbl Ana onpegeneHvs I ONS  XapakTepHbIX CrnydYaeB oONMpaHMs W pasnuyHbIX BuOOB
HarpyxeHusi npuseaeHsl B Tabnuue 10.3.

Tabnuua 10.3

Bug Bua onvpanus
Harpysku Ha 3 TOYKM Ha 4 TOYKU Ha 5 To4ek Ha 6 Touek no sBcemy
KOHTYpY
PaBHOMepHO T 2 T 2 . o T2 1
pacnpepeneHHas ——= - __= (1+2sin 18 :':”:_E I_z -
no eceit 303 2z 3 5 3 a3 3
NMOBEPXHOCTU
KonbueBas T T x ) o T x ¥
pacnpepeneHHas - _— (I1+2sn 13 :'T':_i o2 1- 2
no paguycy X 3o 2.2 m 5 f'tl 3om m
CocpepnoTtoyeHHasda T T - o T 1
B BepluVHe I T (1+ 25in 18°)7 b
060m04KM 3 2.2 5 3
CobOCTBEHHbIN Bec T i T T . " o 29
060M04KM ——2+— | =24 (1+2sin 18 )?T_2+3_1I1: iR N ki i |
3 B | 242 4 5 5 | 3 8 g

PacueT Hecyllen cNOCOGHOCTHM Kynona ¢ y4eToM AeoOpMUPOBAHHOIO COCTOAHUA
10.16 B ocHOBe pacuyeTa kynorna nexuT MepuanoOHanbHO-KOMbLEBasi Cxema paspyLueHus,
npeacTasneHHas Ha pucyHke 10.5.

[na ygobcTBa pacyeTa CpeAVHHYK MOBEPXHOCTb OBONOYKM MpUHUMAKT B Buge napabonouaa
BpaLLEeHMs], ONUCbIBAEMOrO YpaBHEHNEM

94



z=’q(x2+y2},

rae =0 1n,
3gecb f - cTpena nogbema o60mouKy,

o - paanyc OKpPY>XHOCTWN ee OCHOBaHMUS.

PaccTosiHme oT ocu 0GONOYKM OO0 KOMbLEBOro MAaCTUYECKOro LapHMpa HaxogsT W3 YCroBus
paBHOBecUsi No chopmyrne

ke

4=
(k+1)>

M

roe k”:Hqs pr=do R k=(Rh+ai)ias,

30ecCb -As,.:ﬂ - nnowagb ce4eHnA KoJbLEeBbIX CTep)l(HeVI OMOpHOro KoJbua,

K}, - npuameHHas npoyHocTb 6eToHa,

f - o
& ;W & ;- NOrOHHbIE YCWUMWSA, BOCMPUHMMAEMble KOMbLEBOM apMaTypol Kynomna, COOTBETCTBEHHO B
pacTAHYTOM M CKaTOW 30Hax paccMaTpuBaemoro cedeHus kynona (cM. pucyHok 10.8).

B HauanbHOM cTagnn aechopMmnpoBaHns HECYLLYIO CNOCOBHOCTL 060MN0YKM onpeaensitoT no popmyne

) g, F 3aw
= Mo+ b
=& 3 2 1. (10.32)
. b+ 12—k "
roe M =mi +nf —(k+1) 4+ 1w ’
a=k+1-ik,,

_ Y + 2 — 3 (k+ D)

b
(k+ 17 :

K = 1 e+ 4D ]

* o
y - OTHOCUTEJIbHbIN ﬂpOFM6 O60ﬂ0‘-IKI/I,

*
wo=wiEl 1,
#1 - NIOTOHHOE 3HAYEHWe NPEeLenbHOTO M3TMBAIOLLErO MOMEHTa B BEPXHEM KOMbLEBOM MIacTUYeckoM
LwapHupe

=B lo =2
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specb s mp - nnowags cevenus MepuauoHanbHON apMmaTtypbl HWKHEA CeTKM Ha eauHuly ONvHBbI

KONbLEBOro HanpaBneHus,
X - BbICOTa CXXaTou 30HbI CeveHus, onpeaensiemas ¢ cobnogeHnem ycnosus (10.27).

10.17 Mpu pacyeTe 06OMOYKM C OMOPHLIM KOJSbLIOM Ha PaBHOMEPHO pacrpeferieHHY Harpysky c
paspylieHMeM o MpeacTaBneHHo Ha pucyHke 10.5 cxeme pacyeTHOe 3Ha4YeHne pPaBHOMEPHO

pacnpefesnieHHoW Harpyaku g{ pekomeHayeTcs onpedenate no dopmyne (10.32) npu  3HaveHMM

KpUTMYeckoro npornba w:,. = 2 ik +1)|2

& # b a
f— M =+ ——_
R e 137 %1, (10.33)

#* M
e M| =mi, +ki1[(k+1j2 — k2 - 2ak,]
KoHcTpyupoBaHue

10.18 Ha crtagun npeaBapuTENBHOIO MPOEKTUPOBAHMA TOJLWMHY CTEHOK [MafKux Kyrnoros
pekoMmeHayeTcs npuHuMmaTth paBHon ot 1/800 go 1/600 paguyca KpyvBU3HbI 060M04kn B BEpLUUHE. BbicoTy
pebep CcOOpHbIX KynonoB-obonoyek onpedensitoT W3 YCNOBUMW W3rOTOBMEHUSA, TPaAHCMOPTUPOBAHMS WU
MOHTa)xa 3nemMeHToB. TonwuHa oboMnoYkM U pasmepbl cevyeHns pebep AOMKHbl ObiITb HE MEeHee Yem 3TO
npegycMmoTpeHo B pa3gene 6.

10.19 ApmwupoBaHue rnagkmx obonoyek npu TonwmHe Ao 70 MM peKOMEHAyeTCs BbIMONHATb
KOHCTPYKTMBHO, OAMHOYHOW CETKON U3 CTEpPXHEN anameTpoMm 4-6 mm, ¢ warom 150-200 mm. MNpu Gonbluen
TOSNLWMHE PEKOMEHAYETCH YCTaHaBNUBaTb ABE CETKMN.

B 30He npuMblkaHMss OBOMOYKM K KOMbLy TOMLWMHY OBOMOYKM YBENUYMBAKOT U YCTaHaBnUBalOT
OOMNOMHUTENBHYIO CETKY CO CTEPXHAMMW AnameTpoM 6-8 MM MepuanoHanbHOro HamnpasneHus (CM. PUCYHOK
10.9, a, 6). YMcno cTepXHEe:l paccyMUTbIBAKOT MO MakCUManbHOMY MepUAMOHANbHOMY M3rmbaroemy
MOMEHTY.

B mecTax OeNCTBUSI Ha Kynon COCPeOoTOYEHHbIX Harpy3oK, a Takke OKOMo OTBEPCTMA M NPOEMOB
npegycMmaTpuBatoT JOMONHUTENbHYO KOHCTPYKTUBHYIO UMM pacyeTHYH0 apMaTypy ¢ y4yeTom 6.5.

10.20 Pacnop Kkynona BOCNPUMHUMAETCS PaCTAHYTbIM OMOPHLIM KOMbLOM, KOTOPOe peKkoMeHayeTcs
BbIMOSHATL NpeaBapuTeNbHO HanpsiKeHHbIM. BbiGop 3HayeHust ycunusa obxaTus U KOHCTpyMpoBaHue
OMOPHOro Kornbua crnegyet nNPovM3BOAWUTL K3 YCNoBuSA obecneyvyeHnss TPEeLLMHOCTOMKOCTM Konbla U
A0MyCTUMOWN LUMPWHBI PackpbiTus TpewwmH cornacHo CI163.13330.

Mpu NpoeKkTMpoBaHMM cnegyeT yunTbiBaTh cnocob npeaBapuUTenbHOro HanpPsXXeHUs ONOpPHOro KonbLa.
PekomeHayeTcst npegycMmaTpmBaTh MEXaHUYECKOE HaTsXKeHMe My4vKoB, KAHATOB UMK CTEPXKHEN (CM. PUCYHOK
10.10), pacnonaraemblx B NPSIMOMMHENHbIX UMW KPUBOMUHENHBIX Na3ax Korbla W 3akpennsemMblX B OAHOM
WNN HECKONbKMX €ero BbICTYMax B 3aBMCUMMOCTM OT AMameTpa Konbua. [Ons cTepXHeBOW apmatypbl
OOMyCKaeTCsl HaTSXKeEHNE apMaTtypbl C MPUMEHEHNEM 3MEKTPUYECKOro HarpeBa. [onnroHanbHO-KoMNbLIEBYIO
apMaTypy A0MycKaeTCsl HaTAMMBaTb OTTSXKKOWM C MOMOLLbIO paauanbHO YCTAHOBIIEHHBIX JOMKPATOB.

10.21 nsa KynomnbHbIX NOKPbITUIA guameTpoM He 6onee 30 M nMpu yCTPOWCTBE Ha ypPOBHE KoOrbLa
Kynosia ropn3oHTaribHOro NOKpbITUA UMK NepeKpbIiTUA, ONnoACbkIBatoLEro Kynos rno Bcemy nepumMeTpy, pacnop
pekomeHayeTcs nepegaBaTb Ha 3TO nepekpbiThe. [NepekpbiTe B 3TOM crnyyae MNpPOeKTUPYIT C ydeToM
nepegarpLmMxca Ha Hero pacnopa u n3rmbarLLnx MOMEHTOB.

10.22 MepuavoHanbHble U KonbleBble pebpa COOpHbIX KymnoOMbHBLIX MOKPLITUA pekoMeHayeTcs
apMupoBaTb OPTOroHanbHbIMK (CM. pucyHok 10.11) unm pombuyeckmmn ceTkamum.

10.23 Cxema apmupoBaHus pebep npusegeHa Ha pucyHke 10.9, 8. Ecnu pacnpegeneHHas Harpyska -
OCHOBHas U B cpedHelr 30He MOKpbITUS u3rnbatrowme MOMeHTbl B pebpax nnuT HesHauuTenbHbl, pebpa
apMUPYIOT MO pacyeTy Ha MOHTaXHbIe Harpy3ku. B npuKoHTYpHONM 30He Kynona apmaTtypy pebep npuHMmMatoTt
M3 yCrnoBusi BOCMPUSTUS KpaeBbiXx W3rMbawowmx MOMEHTOB Mpu pacdeTHOW Harpyske. Apmartypy
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MepuanoHanbHbIx pebep cneagyeT 3aBOAMTL B ONOPHOE M POHAPHOE Kofbla UMW COeaUHATL C 3aknagHbIMu
aetanamm (cM. pucyHok 10.9, e).

L i =
L e )

iIII

a - 0ObIYHOro OMOPHOro KosMbLa Kyrnona; 6 - NpeABapuUTENbHO HaNPSXXEHHOro KorbLa Kyrnona; 8 - COOpHoro
anemeHTa (NNuUThl); e - NPoJOSIbHbIX pebep NnuTbI; 0 - y3na ConpsbKeHUst NPOAONbHOro pebpa NnuThbl ¢
npenBapuTENbHO HAMNPsPKEHHBIM OMOPHBIM KOSbLOM; € - y3ria CONnpsiKeHMs MpogosibHoro pebpa ¢ BepxHUM
KonbuowMm; 7 - npogonsHoe pebpo; 2 - nonepeyvHoe pebpo; 3 - apMaTypHas ceTka NnuThbl; 4 - cBapHble
Kapkachbl nonepeyHbix pebep; 5 - cBapHOW Kapkac npogosibHoro pebpa; 6 - ctanbHble 3aknaaHble geTanu B
npoaonbHOM pebpe; 7 - cTanbHble 3aknagHble geTanu B anemMeHTax konbua; 8 - 6eToH OMOHONMYMBaHUS
Hanpsiraemon apMaTypsbl; 9 - NpeABapuUTENbHO HaNpsXKeHHasa apmaTypa konbua; 10 - wos
3aMoOHoNMYuBaHus; 171 - BepxHee onopHoe KonbLo; 72 - cTanbHble coeguHUTENbHbIE HaKnaaku

PucyHok 10.9 - ApMrpoBaHMe MOHOMUTHBIX U COOPHbIX Xene306EeTOHHbIX KYMOSIOB U X 31IEMEHTOB
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a - cxema apMUpoBaHust; 6 - AeTanb aHKepHOro yana; 1 - apmMaTypHble NMyYku UIN CTEPXKHM; 2 - BbICTYN; 3 -
aHkep; 4 - cnvpanu

PucyHok 10.10 - NpeaBapuTensHO HanpsikeHHOE ONOpHOe KOMbLO Kynona

i T
Sl A TN

a - o6 BuA; 6 - nnaH; 8 - TpaneuneBnaHas nnockas nnuTa; 7 - MOHONMTHOE HXKHEee OrnopHoe KomnbLo; 2 -
MOHOJIUTHOE BEpPXHEee OMNOPHOE KOombLO

PucyHok 10.11 - C60pHbIV Kynon U3 NAoCKux pebpucTbix NamT
10.24 ToKpbITUS U NEPEKPLITUSA 34aHUIA U COOPYXEHUI MOXHO NPOEKTMPOBATL B BMAE CKMaayaToro Kynona

(cm. pucyHok 10.12, a) n3 conpsikeHHbIX KynonbHbIX obonoyek (cm. pucyHok 10.12, 6, 8), a Takke B BUAE
HenorHoro Kynona.
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a - cknag4aTtblin kKynos; 6, 8 - CONpsiKeHHbIe KyrnosibHble 06004KM
PucyHok 10.12 - dopmbl KynorbHbIX 060n04ek
11 Nonorne 060N04KM NOSOXKNTEINTLHOM FrayCCOBOM KPUBU3HbI HAa NPSIMOYTOSIbHOM MJlaHe

OCHOBHbI€e NoNoXeHus
11.1 Monornmn cuntaroTcst 060M0YKM C NOABLEMOM HaA OMOpPHbIM NM1aHOM, He npeBbllarLWwnm

falsn fy=bl5,

roe 2@ W 2h - pasMepbl CTOPOHbI 06OOYKM B NiaHe,

An f2-cTpensbl nogbema 0605104KM Ha KOHTYPE (CM. pUCYHOK 11.1).

10 x
e,
wtd
B Rt —
-~
i ~ [
f.
¥ b
a a
a "Iz

PucyHok 11.1 - CxeMa 060/104KM NOMNOXMUTENBHOW rayCCOBOW KPUBU3HbI
11.2 B kayecTBe cpeauHHOW MNOBEPXHOCTWM noformx o6onoyvyek pekoMeHAyeTCs MCMnonb3oBaTb
MOBEPXHOCTb MepeHoca wunu BpaweHus. OO6pasylwmmMn Ons BCEX MOBEPXHOCTEN peKkoMeHayeTcs
NpMHUMaTb Kpyrosble KpuBble. [JonyckaeTcs MNpUMMEHEHMe TakKMX MOBEPXHOCTEW, KaK JNMUATUYECKUN
napabonowva, annuncoung BpaLleHns, Top n ap.

Bbibop Tuna noBepxHOCTM COOpHbIX O0BOMNoYeKk crnefyeT Mpou3BOAUTb C YYETOM CXEMbl paspesku,
BO3MOXHOCTEN YHUMKALUN N TEXHONMOTMYHOCTU U3rOTOBMEHUS COOPHbIX 3MEMEHTOB, a TaKkKe YCIOBUMA
BO3BeLEeHUNs1 000MNOYEK.

Ons COKpalleHna Tunopa3mepoB CGOprIX nnmTt C60prIX obonoyek B Ka4decTBe Cpe,El,I/IHHOIZ
pekomMmeHOyeTca ucnonb3oBaTb 4acTb Topomp,aanon NOBEPXHOCTN C NOSTOXUTENBHOWN KpMBI/ISHOﬁ, a
yneHeHne obofoYeK Ha NAUTbI OCyLLEeCTBNATb cuctemon paananbHbIX CEeKyLnx NIIOCKOCTEN, npoxogAawmnx
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Yyepes3 OCb BpalleHusa, n cuctemomn BEPTUKaIbHbIX I'IJ'IOCKOCTGIZ, nepneHankynapHbIX K 3TON ocun (CM. PUCYHOK
11.2).

1 - aNeMeHT YneHeHus, 2 - BepTuKarbHble CeKyLLme NAoCKOCTH, 3 - OCb BpaLLeHUs pagnanbHbIX CEKyLUMX
NnockocTen, 4 - pagmanbHble CekyLne NnocKoCTU

PucyHok 11.2 - Cxema YneHeHust NICXOOHOW NOBEPXHOCTM 060N0YKM Ha COOPHbIE 3NeMeHTbI
11.3 O6onoYkM No KOHTYpY crneayeT onupaTk Ha guadparmel, BbINOMHSAEMbIE B BUAE apok, dhepm unm
6anok, a Takke KPUBOJTMHENHbBIX OPYCbEB, YNOXEHHBLIX HA CTEHBI.

KOHTyprIe Oanku pekomMmeHayeTcda nNpuMeHATb B OTAeNIbHO CTOoAWKMX obonouykax npn 4acto
pacnonoXeHHbIX Mo nepunMeTpy 30aHUA KOJIOHHaX, a B MHOMOBOJIHOBbIX obonoykax - no HapyXHbIM padam
KOJTOHH.

B ocTtanbHbix cnydasx (Mo cpegHuM psigaMm U AedopMaLMOHHBbIM - LWBaM) pPeKkoMeHayeTcs
ycTaHaBnuMBaTb pepMbl Unu apku. Pepmel - kak Goree KecTkne B BEPTUKANbLHONM MrocKocTu, obecneymsatoT
Gonee 6naronpusITHYO B CTaTU4ECKOM OTHOLLEHNUM paboTy 060noYek Ha CMeXHbIX anadparmax.

11.4 B 3aBNCMMOCTM OT 4YMCMa M PacnonoXeHus sveek 3aaHns obOouKkM NPOEKTUPYIOT OTAENbHO
cToAWwuUMKN  (OAHOBOMHOBLIMU) M MHOFOBOMHOBBIMW B OOHOM W ABYX HanpasneHusx. MHOroBonHoBble
060M0YKN NPOEKTUPYIOT pa3pe3HbiMU U Hepa3pesHbiMu. K pas3pe3HbiM MHOrOBOMHOBBIM OTHOCHATCS Takue
060M04YkN, B KOTOPbIX C MOMOLLbIO CreuuanbHbIX KOHCTPYKTMBHbIX Mep obecrneunmBaeTcs BO3MOXHOCTb
rOPU3oHTanbHOW NOAATIIMBOCTU KOHTYpa HEe TOMbKO KpawHWX, HO U cpedHuX BOMH obonoyvek. K paspesHbim
crnedyeT OTHOCUTb Takke 0OOMoYKkW, OCyLLeCcTBMsieMble MO TUMY TaHreHUManbHO-MOABWXKHbIX, pacyeTHas
cxema KOTopbIX 6nm3ka k oTgenbHO ctoAwmMM. KOHCTPYKUMS: TUMOBbLIX COOPHBbIX ene300eToHHbIX 06onovek
MONOXMNTENbHOW rayCCOBOW KPMBWM3HbI C TaHreHuuanbHO MNOABWKHbIMM Auadparmamn npuBegeHa Ha
pucyHke 11.3.

B Hepa3spesHbix 060M04Kax NPUKOHTYPHbIE 30HbI COCEOHNX KOHCTPYKLIUI KECTKO COEAMHATCA MEXOY
cobon n ¢ gnadparmamu.

11.5 C60pHbIE MHOTOBOSHOBLIE 00O0OYKM (CM. PUCYHOK 11.4) NPOEKTUPYIOT pa3pes3HbIMU.

HepaspesHble obonoyku obnagatoT GOnbLUEN XeCTKOCTbO, HO TpebyloT AONONHUTENBHOIO pacxoaa
ctann pna obecneyeHusi Hepaspe3HocTU. HepaspesHble 06O0NOYKM PEKOMEHAYETCS MPUMEHATH MpK

Harpyskax Ha NoKpbITUe, NpeBbiLLaloLLMX 6 KH/M 2, a Takke B paiioHax ¢ CeiCMUYHOCTbIO 7 6annos u Gonee.
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MOHOMMUTHbLIE MHOrOBOMNHOBbLIE 06004KM pekoMmeHOyeTCa NPOEeKTUpoOBaTh HEPa3pe3HbIMN.

(M3meHeHHas pegakuus, M3m. N 3).

11.6 B obonoykax [Jonyckaetcsi YCTPOMCTBO 3E€HUTHbIX WM CBETOa3PaUMOHHbIX (OOHApEWN,
pacnonaraemblix B cpegHen 30He no 6.5.

Ha o6onouku AonyckaeTcda nepenaBaTtb Harpy3km OT MOABECHbIX KpaHOB WUIn Tenbcbepos, nyTn
KOTOPbIX KPENATCA K 060no4Kam Ha crneumanbHbIX NOABECKaX.

WS SESEE R S W oSN ML O s

i
4
'l
y
h
i
4

a - obwmin Bug obonoyku, 6 - nnaH 06onoykn pasmepom 1824 M, & - UMNUHOPUYECKUe pedbpucTble naHenm
pasmepom 36 M, Z- geTanb CONPsPKEHNS CMEXHbIX 060roYek, 7 - )Xene3obeTOHHbIN ynop BEpXHEro nosca
anadpparmsl, 2 - KOHTYPHbIE MIUTbI, 3 - CTanbHbIE YNOPbI, 4 - BETOH 3aMOHONUYMBAHNS YITIOBOM 30HbI, 5 -
coeIHUTErNbHbIE HakNnaaku

PucyHok 11.3 - KOHCTpyKUMSt TMMOBBLIX COOPHBIX >ene300eTOHHbIX 000M04YeK C TaHreHUManbHO NOABWKHBIMU
anadparmamm
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PucyHok 11.4 - OBwun B1a MHOrOBOSTHOBbLIX COOPHBIX Xene3o6eTOHHbIX 060104eK NONOXUTENBHON
raycCoBOW KpUBU3HbI

PacueT oTAenbHO cTOALWMX (OQHOBOMHOBBLIX) 060M04eK
11.7 Ycunusa n gecdopmaumm B OTAENLHO CTOSILLMX 060M04Kax pekoMeHayeTCsl onpeaensTe pacieTom
METO[IOM KOHEYHbIX 3JIEMEHTOB C Y4eTOM KOHCTPYKTMBHbIX OCOBGeHHocTel obonodek (Hanuuve pebep,
OTBEPCTUI, NEPENOMOB NMOBEPXHOCTU) U haKTUHECKOMN KECTKOCTU BOPTOBLIX Anadparm.

11.8 lMpenBapuTenbHble pacyeTbl nonornx obonoyvek OonyckaeTCs BbIMONHATL MO 6e3MOMEeHTHOW
Teopun C yyeToM KpaeBoro adpdekta uMnu No MOMEHTHOW Teopuu C OnpedeneHveM BCeX YCUMuAM,
nokasaHHbIX Ha pucyHke 11.5.

PucyHok 11.5 - Cxema ycunun B nonormx obonoykax
Be3MOMEHTHYI0 NNHENHYI0 TEOPUIO C YYETOM M3rnbalowmnx MOMEHTOB, BO3HMKAKOLIMX B MPUOMOPHbIX
30Hax, AOMycKaeTca NPUMEHATb AN NpeaBapuTerNbHbIX PacyeToB LIApHUPHO-0NEePThIX rnagkmx obornoyek ¢

nogbemMom # >20 & nNpu paBHOMEPHO pacnpefeneHHol Harpyske. [py 3TOM LUAPHWUPHBIM MPUHUMALOT

onupaHue 060Mn0YKM Ha CTEHbI UMW Ha YacTo pacnonoXXeHHble MO KOHTYPY KOJIOHHbI, a TakKe Ha 4OoCTaTO4YHO
)KECTKMe B CBOEW MMOCKOCTU M rMbKue M3 MIOoCKOCTU ,El,l/la(bpaFMbl, Hanpumep, B Buae Kene3obeTOHHbIX
cbepM C nNpeaBaputesibHO Hanpsa>XeHHbIM HXHUM MOACOM.

11.9 LUenecoobpasHocTb pacydeTa 060M04KM NO HENTMHENHOW TEOPUN PEKOMEHAYETCS YCTaHaBNMBaThb
cnegywowmum obpasom:

- No dopMynam fMHENHOW Teopumn onpedenseTcs MakcMmarnbHbIi NPorné Wi npu 4encTBMM NOMHON
Harpysku,

- 3HayeHve npornba W noAcTaenseTcs B OPMyIibl HEMMHENHOW TeOpUM, NO KOTOPbLIM onpeaenseTcs

3HayeHne Harpysku o, , COOTBETCTByloWee npormby ;. Ecnu ¢, meHbwe & (Ha 5% wn Gonee), TO
000M0YKy criegyeT paccymThiBaTh MO HENMMMHENHON TEOPUMN.

Ona obonouku, Kpad KOTOpOVI B nnaHe cBo6OOHO CMellalTca unm LHapHUPHO onepTbl, WA
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3aleMIeHbl, HENMNMHENHAa 3aBUCUMOCTb Mexay Harpy3kamum o u I'IpOFM6OM W B LUEeHTpe OMNOpHOro nrnaHa

000mn04KM BblpaxkaeTtcst opMyromn

roe

g = oqt’ +ogEg &+ oath + ok,

g =16ga* i E&Y,

2¢ - WMpUWHA onopHoro nnaHa (cm. pucyHok 11.1);

E=w/d; & = fj/ &- 6espasmepHble BENNUMHbI;

fg- HayanbHbIN NOABLEM 0060M0YKN;

(11.1)

Oy, g, O3, Chy- KOAMULMEHTbI AN KBaapaTHON B nnaHe 060MoYKM CO CTOPOHOM 2 ANS LLECTH
CXEeM rpaHuNYHbIX YCIOBUIA, NpUHMUMaemMble no Tabnuue 11.1.

Tabnuua 11.1

Cxema rpaHN4YHOro ycnosusa

- 4 Cin s g
(wTpuxoBKo 0603HaYEHBI
3alemIeHHble Kpasi)
| +8,63 -19,62 +9,92 +22,12
1l % +9,9 -19,05 +8,15 +32,51
]
3
3
11 .:é "‘?‘ +7,57 -13,65 +5,48 +46,07
7 7
4 7
v ? +12,45 -20,18 +7,27 +43,59
2
s
“
.
R
\% Yff//f/#’f? +10,31 -15,64 +5,27 +56,99
1 T
“
1 b
7 2
VI ﬁff +9,24 -13,1 +4,13 +68,89
2
“]
Y
7
o i

Mpumeyanne - 3HaveHuss koadpduumeHta o4 npusedeHsbl Ans koadduumenta lMyaccoHa ' =0,3 npwu

ApYrux 3HauveHusx koapduumeHTa NyaccoHa 3HaveHne T4 crnenyet yMHoxaTb Ha koadpdpuumeHT 0,91 (1-1-.,,u2 ).
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Ons OueHKM BNUAHMSA FeOMETPUYECKOW HENMHEeMHOCTM Ha 3HayeHwe Harpysku nepBoHavansHoO
E +*
MOACHMTLIBAIOT Hanborbluee 3HaYeHue BCeX Harpysok g , Aanee no gopmyne & =g /oty onpegensior

6e3pasmepHoe 3HaueHue npormba & , C MNpuUMeHeHWeM KoToporo no dopmyne (11.1) BblMUCTSIOT

* * +
COOTBETCTBYIOLLIEE 3HAYEHWE HArpy3KkN g, U OTHOCUTENbHYIO Pa3HULYy MeXay ¢, U g Mo dopmyne

* +

dn—d -
L*— E_.,\": :' +TE.O +a§ﬂ (11.2)

11.10 Ona 6e3mMoMeHTHOW OGOJ‘IO‘-IKVI C LapHUPHbIM OI'IVIpaHVIeM MO KOHTYPY HOpMaribHble U
cosuratowme cunbl Ay, Myun 5 ponyckaetcs onpenensts no hopmynam:

X ™

5 Cos— cos—| 4 e T

M :——qRI arctg —== ad + arctg —== 2a +—gRe T cos—
A T 2a (11.3)
A4z — B+sm — 4 -
5=2 [RE|n 2d _ ca | 129 (R R ™ sin
T PN T 2a,
i 2a

roe

=AM,

ﬂ:sh%ﬁ(l—yﬁb), B:shge(1+yfb),

(11.4)

My = {fi’ +%Jﬂz

B dopmynax (11.3) u (11.4) &, F£3 - rmaBHble paanycCbl KPUBM3HLI CPEAMHHON MOBEPXHOCTU B
BEPLUNHE 00O0MOUKN.

11.11 lNpwu pacyeTe gnacparM 3HayYeHWe CABUralLLMX YCUUA Ha NPMOMNOpHbIX yyacTkax (0,04-0,05

ONVHBbI MponieTa) pekoMeHAyeTcs onpedensTb N0 Pa3HOCTM MexXOy BHELHEeN Harpy3kon W BepTUKanbHOW
NpoeKuMen CABUratrLLMX CUIT Ha OCTanbHOW YacTu nponeTa.

11.12 3HayeHnsa n3rndaoLLmnx MOMEHTOB Ml " Mg, OENCTBYIOLLMX B MOMEHTHOW 30HE 0BONOYKM B

[BYX B3aWMHO MNEPNEHAMKYMNAPHLIX HaMpaBleHusix, U KpyTsalMe MOMEHTbI Z]5 criefyeT onpegensitb mo
dopmynam:

2= A0,
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D
My =T A@AL), (11.5)

T =22 AOAO).

rae A (xin A (37 - dyHKkumm, xapaktepusytowme narnbHoe cocTosiHne 0GOMOYKN Ha KOHTYPE;

3
D= 5 _ C:E
12(1- ) ¥ Ry fy -

®yHKums f (%) ee NpOU3BOAHBIE UMEIOT BUA;

X

N 2
Alx)=l-e 9 cos£—4,94(§—iJ sin -

8 &

X

1 r X
Aixi=—e 1| cosZ+4sin = _ 116
3] 3] &) ( . )

X

N 2
flﬂ(x]=—%é 11 4 94 I L
& 2h & S

DyHKLMA fl {¥)un ee nponssoaHble UmetoT BUA (11.6) ¢ 3aMeHON MHOEKca xHa ¥ 1 & Ha &5. Ona
yOo0CTBa BbIMUCIIEHNST HAYANO KOOPAMHAT pacnonaratoT B Yriy 06004KN.

B cdopmyne (11.6):

5 =0,76.J8;0; (11.7)

&9 = D,?'S RIEI .

MakcumarnbHble 3HaveHunst uarnbaowmx (A )y v (200 n kpyTAWMX  (7{2) e MOMEHTOB Npw
X =¥ =0 cnepyeT onpeaensTtb No (opmynam:

(M) = 25016
(M) g =55 16 (11.8)

(T2 = 9515274
11.13 Ycunma npu paBHOMEPHO pacnpefenieHHOW Harpyske npu pacveTe OTOEeNbHO CTOALUMX
KBagpaTHbIX B nnaHe obonoyek co CTOPOHaMM [ MO MOMEHTHOW TEOPUM PEKOMeHOyeTcs onpeaensitb no

dopmynam:

- HopmarnbHble cunbl ) B HanpasneHum ocu xu Mo B HanpaeneHun ocv ¥ no nuHum Y =0 (cMm.
pucyHok 11.6):

2 2
gl !
M == ka0 =5 ks, | (11.9)

- nsrmbarowme MoMeHTel Af B HanpasneHu ocu x no nuHum ¥ =0 (cM. pucyHok 11.7):
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M =iy, (11.10)
- CABWrarowme ycunust 5 no rpaHsiM o6onoydku (cMm. pucyHok 11.8):

2
!
3=?k.s*, (11.11)

- nonepeyHble cunbl §}, AENCTBYOLME NO rpaHsM 060MoYKM (CM. prcyHok 11.8):

U =glkp (11.12)
- rnMaBHble ycunus NP?‘ , gencTeyome B obornoyke (B HanpasneHuu guvaroHanu pucyHok 11.9 -
KpuBas 1) u HopMarnbsHO K Hel (CM. pucyHok 11.9 - kpuBas 2):

32

o
Npr:_?kpr. (11.13)
o 01 0,2 0,3 o4 xIi
—— | |
P A=1
0,002 \\ — M A ] ==;=F_ %29
e et
0,004 f”z Ii\ ——
o
0,006 h"‘ﬁ_-.-"""—

L kﬁ‘z

xl

PucyHok 11.7 - Tpadukn KoahPULNEHTOB Kt
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I I T p—
'\ kﬁ
001 AT 5 17 b %
[ h=7 ha=0ha=11 ka
/ i
0.02 - : “
- /; & '
,.---"ﬂ
0,03 g !
0,04
ks. kg
PucyHok 11.8 - T'padpmkn koacpduumeHToB Ly, kg
0.01 0,1 o0z 03 04 xil

‘-\ 2

H.Dﬂﬁ-\ Z
-
""'\4-...___‘

_‘-ﬂh-h-.__ﬁr‘ p— —— —
\1_11 3= 9\ === e T Tr——

rL=T - e e e e
_--"-'—-—-- B —————
0,005 e
1
0,0t
Kor

PucyHok 11.9 - N'padumku koapuLmeHToB kp,.
B dopmynax (11.9)-(11.13) %ap , &3, ke kpr . kg - KO3DDULMEHTBI, MPUHUMAEMbIE MO

rpacpukam Ha pucyHkax 11.6-11.9, noctpoeHHbIx ans sHaveHun 3 (A =117,/ Fi{5), paHbix 7, 9 u 11.

11.14 Tpu pacyeTe OTAENbHO CTOSLUMX LUAPHUPHO-ONEPTLIX 060novek No 6€3MOMEHTHOI Teopumn C
y4yeToM KpaeBoro addeKkta unmM no MOMEHTHOW Teopuu CrnegyeT yuuTbiBaTb MOOATIIMBOCTb KOHTYPHbIX

Anadpparm.

11.15 Pacuet Tpebyemoro cedeHus apMatypbl B YrnioBOM 30HE 000M0oYKM criegyeT NpPOu3BOLAUTL Ha
OEeNCTBME MaBHbIX PACcTArMBaoLWMX YCUUA Ha rpaHy 060N0YKKM, HanpaBeHHbIX Mo Yriom 45° K KOHTYpyY u
UMCIEHHO paBHbIX CABWrawWmMm ycunuam. [Ona kBagpaTHbIX B MnaHe oBOriodek rnaBHble yCcuUnus,
OencTByloLLME B HaNpaBnieHMn gMaroHanu n HopMarnsHO K HeW, criefyeT onpefenaTs no copmyne (11.13), a
cABuratoLme no rpaHsiM ob6onoukn - no copmyne (11.11).

11.16 PacueTr agmadparmbl obornodek cnegyeT Npou3BOAUTb HA AEWCTBME COBUralWMX cun 5,
KacaTesbHbIX K CPEAMHHON MOBEPXHOCTM 0DONIOYKM, OBpaTHLIX MO HanpaBEHUIO U PaBHbLIX MO 3HAYEHMUIO
cABUrawlMM ycunuam B obornodke, a Takke nonepeyHbix cun. [ns kBagpaTHbiX B MnnaHe o0oro4vek
caBurampoLLmne ycunusa u nonepedHble cunbl, JEeNCTBYIOLLME MO rpaHaMm, criedyeT onpefensaTs No opmynam
(11.11) n (11.12).

Mpu pacyeTe AuadparMbl B BuOe PepMm ycunus criegyeT npuknagpiBaTe B yanbl. Mpu nepeHoce

yCI/IﬂI/Il7I C ocu 060MOYKM Ha OCb ﬂ,Ma(bparMbl cnenyeTt ydnuTbiBaTb BO3HUKaKOLWME npu 3TOM OONOJIHUTESIbHbIE
MOMEHTbI.
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YyeT XeCTKOCTU KOHTYPHbIX Auacdparm u ux BIUsIHUE Ha HanpsikeHHo-gedopmupoBaHHOe
cocTosiHue obonouyek

11.17 Pacyetr obGonoyek cnegyetr nNPoOU3BOAUTb C YYETOM >KECTKOCTU KOHTYPHbIX Aunadparm,
CYLLECTBEHHO BIMAIOWENA Ha HaNpPsPKeHHO-Ae(POPMUPOBAHHOE COCTOsIHME 060MnoYkn, 0cobeHHO B
NPUKOHTYPHOM 30He obonoyku (Npumep rpadmkoB, MOCTPOEHHbLIX NO pes3ynbTaTaM pacyeTa, NpMBeaeH Ha
pucyHke 11.10).

Mpu WapHWPHOM OMMPaHMM Ha XecTkue Auadparmbl ycunus Mo Ha KOHType paBHbl Hymio. [Mpw
Anadparmax B Buae pepm 0605104Ka B KpaeBOW 30HE UCTbITbIBAET HE3HAYUTENBHOE pacTsXKeHne OT YCUnum
My . Mpu puadparmax B Buge apok, 06NafalolMX 3HAYMTENLHOM MOAATNMBOCTLIO, B pe3ynbrare

CKMMaIOLLMX HanpsbkeHun oT marnba koHTypa obonoyvka B NPUKOHTYPHOMW 30HE OKasbiBaeTcs cxaToin. [Mpu
nogatnuBbIX Anadpparmax B Buae apok oT uarnba pactsHyTa BepxHAs rpaHb 000M04kM, Npu 6onee xecTkux
anadpparmax B Buae epm - pacTsaHyTa HKHASA rpaHb. Takum obpasom, NuLlb Npy AOCTaTOYHON XECTKOCTU
anacdpparm, Hanpumep, B BUAeE xene3obeToHHbIX hepM C NpeaBapuUTerbHO HANPSKEHHbIM HDKHUM MOSICOM,
OOonycTMMO B MepBOM MNpubnmkeHun BecTu pacyeT 6e3 yyeta mogatnmeocTu guadparm. Pacuetr moxet
Npou3BoanTbLCA N0 6E3MOMEHTHONM TEOPUM C Y4eTOM KpaeBoro achdekTa unm no MOMEHTHOWN TEOPUMN.

B o6onoykax ¢ KOHTYpHbIMW 3fiEMeHTaMu B BMOE KPUBOJMMHEMHOro Gpyca, OnepToro Ha KOJIOHHBI,
pacnpefeneHne yCcunuin B NPUKOHTYPHOW 30HE OTSIMYHO OT OGONOYEK C KOHTYPHBIMU 3fieMeHTaMU OpYrux
BMOOB (apku, hepMbl M Ap.), YTO AOMKHO YYUTLIBATLCS NPU pacyeTe U KOHCTPYUPOBaHUN.

Ny, kH/m 5, kH/ne
-30 =70
=20 2\. X S50 D
T e 3
10 . el A 50 -
,.wr‘r; \1
== i1 40 | \ 1
0,1 0,2 0,3 0.4 0,5 x
-20 T
o 2/ | N
o 0,1 0.2 0,3 0.4 0.5 yil
Mo, kHM M, Hialm
60 -3
50 2
3 ]r 3
40 -1 >
1 / N
-30 0 P
s éﬁ"“ ~—— ) 0,1 \_r:r.z 0.3 0.4 0.5 x/l
] a 2
KT 2 fi
10 jt "\..“‘H‘g , E s
¢ J[Tor o0z 03 o0a osw 1 A
10 4=
20 5

1 - 6e3 yyeTa nogatnmeocTu gMadparm; 2 - ¢ y4eToM nogatnmeocTu guadpparm B Buge depwm; 3 - 70 xe, B
BUAE apokK

PucyHok 11.10 - 'pacumkun ycunui Nl , NQ , saun Af B oTOoEnbHO cToswel 060onoYke No pesynbTatam

pacyeToB
Ycunus B KOMoHHax, U3rnbarolime MOMEHTbl B KOHTYPHBIX 3rieMeHTax M ux nporubbl gonyckaeTtcs
onpegensTe NPUBNWKEHHO - U3 pacyeTa KOHTYPHbIX BpycbeB kak HepaspesHbix 6anok Ha paBHOMEpPHO
pacrnpefeneHHyto no Ux AfivHe Harpy3ky MHTEHCUMBHOCTbLIO, PABHOWM YacTHOMY OT AeNneHust obLiein Harpysku
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Ha 06OMNoYKy Ha ANVHY KOHTypa B ocax. U3 pacyeTa KOHTYpHbIX BpycbeB Kak HepaspesHblx 6anok moryTt
ObITb HaNAEHbl YCUITUSA B HUX Y OT OCadKN KONOHH (orop).

11.18 lMpu pacyeTe U KOHCTpyMpoBaHUM oBofioYek criefyeT yyuTbiBaTb, YTO B OTAENbHO CTOSALLMX
oboroykax ynpyras nogatnMBOCTb AvadparM BNUSET CYLLECTBEHHO JMLb Ha YCunuvsi, OeicTBylolMe B
ceyeHuax y avadparM, a B cpedHux 000noYkax MHOFOBOJSIHOBOFO MOKPbLITUSI - Ha YCWUNUSi Mo Bcei
KOHCTPYKUMU (MprMep rpacuKoB, NOCTPOEHHLIX MO pe3ynbTaTtaM pacyeTa, NpuBeaeH Ha pucyHke 11.11).

lMpu pacyeTe Cc y4yeToM OEWCTBUTENBHOM XECTKOCTW AnadparM B BuAe apok u ¢epm Mo NuvHUK
conpsbkeHnsi 060NoYEK BO3HMKAKOT YCUMUS pacTskeHusl, npudeM npu 6onee rmbkux avadparmax B BuAe

apok AeiicTByloT Gonblume pacTtarvsatowme ycunus 4 . Mpu aBComioTHO XecTkMx Auadparmax ycunus

M Ha KoHType paBHbI Hynio, @ MO BCEMY CeYeHWto - Cxumatowme. MNpy yyeTe noaatnueocTv avadparm B

ceveHusix obornouyek Y KOHTypa BO3HUKAKOT YCUIMUA pacTaXeHna W CyleCTBeHHO YBenn4mBakTCA
casurarowimne ycunumsa.

Ny, kHia 5, kHim
-40 3 -100
30 1 = == -390 j\
YN - b | 80
B T =T
01 =03 PR AN
0 = 0,2 = 04 0 51” Y \ 2
10 ] ¥ 50 Y L
ol NN
20 40| X
30 | 30 -+ -
a K
40 -2[] T 1‘“‘1""‘&..‘ ‘\ ]
-10 T - ..______?“\
NEEEY ) 0,2 -
0,1 02 = G4 05yl
10 1 | i 1
My, Hu
-18
-16
M, kHiw
B0 -14
— 12
-50 / 5
40 L{ A0k
7T 17 4] ~H— ZE
-20 — e £
Y é“_. - -‘-hf:—"hh i #
10 M s TS S 4
A3 ’ t
0 fju:\_ 0,2 0,3 0.4 0,5 1/l 2
1 D ! (] x ¥ 1 ¥ u ‘ - oy -
. 0,1 .2\ 03 04 05!
2 T 1
30 4

1 - c ydeTOM nogaTnMBoCcTU Anadpparm B Buae epm; 2 - To xe, B BUae apok; 3 - To xe, B Buae
KPVBOIMHENHLIX purenen; 4 - 6e3 yyeta nogatnmMeocTy guadparm

PucyHok 11.11 - Tpadpukv yemnuin M, Mo, Su 2{{B MHOrOBOMNHOBLIX HEPa3pe3HbIX 0GOMOYKax Mo
pesynbTataMm pac4eToB
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PacueT c y4yeToM [OENCTBUTENbHOW XXECTKOCTU KOHTYPHbIX 3MEMEHTOB PEKOMEHAYeTCs BbINOMHATh
NyTEM HAaNOXEHUs HAa OCHOBHOE HanpsKeHHO-0edOPMUPOBAHHOE COCTOSIHME OT OEWCTBUA HarpyskM Ha
LLIAPHMPHO OMEpPTYH MO KOHTYPY 0GOMOYKY AOMONMHUTENBHBIX 3HAYEHWIA YCUINUIA U NepeMeLLEHNI, BbI3BaHHbIX
BO3AEVWCTBMEM Ha OCHOBHYH CUCTEMY "MULIHUX" HEW3BECTHbIX, YYWTHIBAIOLIMX COBMECTHYI paboTy
060MOYKM C NMPMMbIKAIOWMMU KOHCTPYKUMSIMU. [1pnM 3TOM B KauyecTBe HEU3BECTHbIX MCMONb3YT KpaeBoW
n3rnbaroLLmMii  MOMEHT, KpaeBoe HOpMasibHOe Ycunune, MpOAOoSibHbie U HOpMasibHble K MOBEPXHOCTU
nepemeLLeHnst Todek Kpasi 0GONOYKM M ONpedensiioT UX M3 PeLUeHUs CUCTEMbl YeTblpeX KaHOHUYECKMX
YpaBHEHWI, COCTaBMIEHHbIX W3 YCMOBUSA, 4YTO JAedopMauuu, Bbi3BaHHbIE Ha OAHOM Kpakl OGOSIoYKM,
3aTyxaloT, He Jonas 40 Tpex ApYrvMX Kpaes.

PacueT Hecyuwen cnoco6HOCTM 060NoYEK METOAOM NpeaesibHOro paBHOBeECUA

11.19 Tllpu pacdeTe Hecylwen cnocobHOCTU OOOMNOYKM METOAOM MpeAenbHOro paBHOBECUS Ha
OencTBne paBHOMEPHO pacnpeneneHHoOn Harpysku B yucrie Hambonee onacHbIX crnegyeT paccMatpuBaTtbh
obuyto (cM. pucyHok 11.12) n mecTHyto (cM. pucyHok 11.13) cxembl pa3pyLueHs 060MOYKK.

va va

on

a - MexaHu3Mm paspyLueHus, 6 - cxema n3noma obonoYku B NnaHe, 8 - NPkl NnacTu4eckux gecdopmaunii no
NMHUSAM n3noma, 1 - nepeBoHavansHas popma 060no4ku, 2 - popma 060Mn0YKM B CTagnMmn npegenbHoro
paBHOBeCUS, 3 - NMMHUKN N3NoOMa (NIacTUYECKNe LWapHUphbI), 4 - pacTaHyTble (Pa3pbiBHbIE) y4aCTKM MUHWUIA
usnoma, 5 - To Xe, cxaTble

PucyHok 11.12 - Cxema paspyLUeHus rrnagkon o6onoyky npyu AeiCcTBUM paBHOMEPHO pacnpeneneHHon
Harpysku
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1 - BEpoATHblE MecTa 06pa3oBaHNsA BMSTUH; 2 - KpuBasi NpornGoe

PucyHok 11.13 - Cxema pa3spyLieHust 060104kM ¢ 06pa3oBaHMEM FNOKaNbHOW BMSITUHbI
Ona obuwen cxembl paspylieHns 0OOMOYKM ypaBHEHMSI PABHOBECUSA BHELUHWX W BHYTPEHHUX CW
cocTaBnsalT 6e3 yyeta M3MEHEHUA reOMeTPUM NOBEPXHOCTMU.

[ns mecTHOM cxembl paspylleHus 0B6OoNoYkM cregyeT yuuTbiBaTb M3MEHeHue POopMbl MOBEPXHOCTH
obonoykn B oOrpaHuveHHonm obnactu. B pebpucTbix xenes3obeToHHbix obonoykax npu OencTsum
pacnpefeneHHbIX Harpysok criefyet paccmaTtpyMBaTb MECTHOE paspylUeHWe Monku mexay pebpamu, a B
criyyae MpUOXKEHUS! COCPEOOTOYEHHbLIX HArpy3oK - paspylleHVe B BUOE KOHyca C BePLUMHOW Mop
COCpenoTOYEHHOM CUITON.

11.20 TMpu BbLINONHEHUM NpeaBapuTENbHOrO pacyeta OGONOYKM Ha MPSIMOYrOSIbHOM MflaHe Cco
CTOPOHaMM 2@ U 2 & W PaauMycaMu KpUBW3HLI CPEAMHHON noBepxHocTM £, n &, | ¢ WwapHUpHbIM
ONnMpaHMeM MO KOHTYpY, HarpyXeHHOW paBHOMEPHO pacnpeneneHHON Harpyskoll WHTEHCUBHOCTbIO & ,

o - f
HeobxoAuMMyl0 nowadb AOMOSHUTENbBHOW KOCOW apMaTypbl Ay B YrMOBbIX 30HaX pekoMeHayeTcs
onpeaensTb No dopmyre

2.3
KQEE: ;:2 B ngR§ (&g —sin Eg) — RS,conﬂcon (f+&)

P 3 @ +
Ay B Rsy sin BLF —4) ,

(11.14)

roe & =1 npu WapHUMpHOM onupaHum1 0B0NOYKN MO KOHTYPY U & =4 npu ee onupaHuv no yrrnam;

;4 - ycunue, BocnpuHmmMmaemoe apmaTypon CETKM NAnUTbl Ha AnvMHe 1 M B AMaroHasibHOM CeYeHuu;

£ - npuBeaeHHbIN pagnyc KpUBU3HBI ANAroHarnbHOro CeYeHns, onpeaensemblii no gopmyne

Cattptygt
R

£, - yrnoeas koopamHata kpasi 0605104KM B AMaroHaribHOM cedeHum, onpegensiemas no gopmyse
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€4 = arcsin

e

A.om - NNOWaab CeveHWss KOHTYPHONM apMaTypbl, PacrOflOKEHHOW B KOHTYPHbIX ANeMeHTax Ha
paccTosiHUK £ OT NJIOCKOCTU, MPOXOAsiLLei Yepes BEPLUNHbI YITIOB CPEANHHON NOBEPXHOCTY;

R_S}, ) R_g,.:on - pacyeTHOe conpoTuByieHne COOTBETCTBEHHO Kocom apmatypbl B yrnosoﬂ 30HE M
apmMaTtypbl KOHTYpa;

[3'- Yyrosn HakrioHa Kocon apMaTtypbl K AnaroHanu nraHa;

f| - paccTosHMe OT paBHOAEWCTBYIOLIEN YCUIUA B KOCOW YrroBOW apmartype [0 MOoCKOCTH,
NpoXoAsLLEen Yepes BEPLUMHbI YITIOB CPEANHHON MOBEPXHOCTW.

Ecnu B cbopmyne (11.14) A_—L =0, TO JOMNOSHUTENBLHON KOCON apMaTypbl B YITOBOI 30HE MO pacyeTy
He TpebyeTcs.

Mpu pacyeTe TpebyeMOro CeYeHWst KOHTYpHOW apMaTypbl 06OSOYKM, ONepToi Mo yrram, crenyet
obecneymBaTb NPOYHOCTL OGOSIOYKM MO CPEeAHEMY CEYEHMIO.

11.21 Pac4yeT Hecywien cnocobHOCTU OBOMOYKM C LUAPHUPHLIM OMNMPaHMEM MO KOHTYpPY Mnpu obLien
CXeMe paspyLleHUn® oT 4eNCTBUS paBHOMEPHO pacnpeaeneHHON Harpy3ku pekomeHayeTcs NpomM3BoAMTb No
NATUONCKOBOW CxeMe m3noma (CM. pucyHok 11.12).

* TekcT JOKYMeHTa COOTBEeTCTBYeT opurnHany. - lNpumedyaHune narotosutens 6asbl AaHHbIX.

11.22 Ins obonouyek B hopme annmntudeckoro napabonounga n gns apyrnx dopm nonornx obonodek
pacyeTHOe 3HadeHue npefenbHOW Harpysku & pekomeHayeTcs onpenensatb no hopmynam:

B4
2= %T‘q’i}@;(v, AT

3

207,
V32 =)= C3-2vi]

(I)j(""ls f;, A, WL H, Meon - I:' =

Ty = (14 WAy + ng[v(B — 2+ %(3— 30+ .;3)} -
- lzv(l—v){E(l— ) —3(1— c_;f}l cil- 07+
Y Y

0,257 A + 02 [1+ Lo, — - v}2:|.
i

(11.15)

roe
A EoA i
=2 w:i =2t s MNeon =
b J1 mooou A
_121460?1“
B Ab (11.16)

@, b, Hon, Rep, £-cm. popmyny (11.14);
A, Ja-cTpenbl nogbema 06OMOYKM Ha KOHTYPE;
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A ﬂy - NMOWaab CEeYEHNs CTEPXKHSA COOTBETCTBEHHO apMaTypHOW CETKM U AONONHUTENBHON KOCOM
(yrmoBow) apMaTypebl;

i, I - pPacCToAHUA COOTBETCTBEHHO MexXAy CTEepPXHAMU apmaTypHon CETKM nNnnUTbl N Mexay

YrNOBbIMU CTEPXHSAMWU LOMNOMHUTENBHON KOCOM apmatypbl (obliee KonnMyecTBO AOMNOMHUTENBHON KOCOW
apMaTypbl B YrOBbLIX 30HaX 3agaeTcs Ha ocHoBe pacyeTa no 11.20);

v &- napameTpsl cxeMbl 13rioMa, onpeaensiole pasmMepbl CPeAHEero ancka (CM. pucyHok 11.12) n

COOTBETCTBYIOLME MUHUMYMY pyHKUMN T's .

Munumym dyrkumn s (v, £) pekomenayeTcs onpeaenaTh YNCHEHHO.

11.23 Tllpu pacyeTe Hecywlen cnocoBHOCTM NPSMOYrofbHbLIX B MnaHe pebpuctbix obonoyek ¢
LWApHUPHBIM OMMpaHMeM MO KOHTYpy cedeHuve apmatypbl pebep B none 00OMOYKM pekomeHayeTcst
NPpYHMMAaTb Kak pPaBHOMEPHO pacrnpedeneHHoe Mo MOBEPXHOCTWU, MPOBEOEHHOW 4epe3 LEHTPbl TSHKECTU
apmarTypbl NogKpennsawLwmx pebep napannenbHo CPeEANHHON NOBEPXHOCTN ODONOYKMN.

[Ons pebpuctoit 0BOMOYKM C KBaApaTHbIM MMAaHOM C OAMHAKOBbIM iarom pebep iu B 060MX

HanpaBreHusiX, a Takke AN KBagpaTHbIX B MaHe rnagkMx oGofoyYek pacyeTHOe 3HayeHue npeaeribHow
Harpysku & pekomeHayeTcsi onpenenstb no opmyne

R4 =
f! %@?(v,u,m,ﬂ,’t,ﬂconrﬁ;
(3

— 27,
N = *
Dav, ) NN (11.17)

* CDopmyna COOTBETCTBYET opurmnHany. - I'Ilevleanme n3rotoBuTens 6asbl JaHHbIX.

Ty =1+t ovG—v2) +H( o) (1-3)  +30m -
— T 3V 2= V) = 2T 3= T+ 31 ]H0, 125429 244 10 — (1-V3° 1,

apecb K, Tgm, X-onpeaensior no dopmynam (11.16);

7 oo Al - (11.18)

roe +Lip - Nnowanb ceyeHms HkHe apmaTypbl pebep,

k) - paccTosiHMe OT HUKHEN apMmaTypbl pebep A0 CpeayHHONM NOBEPXHOCTU Mo 060M0YKN,

% - MmapameTp CxeMbl u3noma obofoykM, oTBedvarlen MUHUMYMY YHKLUK @7 N onpegensiemblii
MeToaoM nepebopa HemnsBecTHoM % B Npegenax 0,2<w <0,7.

[ns kBaapaTHLIX B NnaHe rmaakux o6onodek B dopmyne (11.17) cneayeT npuHumats @ =1 =T=10
11.24 OpgHOM 13 BO3MOXHbBIX CXEM MECTHOIO paspyLUeHUs erne300eTOHHbIX 060104eK NPy 3HA4YEHUN

napameTpa KpuBuM3Hbl %' >60 cnepgyeT paccmatpuBatb 00pasoBaHME OAMHOYHOW BMSTUHBI -
NpenMyLLECTBEHHO B YIMOBOW 30HE 060M0Ykn. 3Ha4YeHne KpMBK3HbI ' onpepensieTcsi no popmyne
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_a*Ry+5°R,
AR Ry (11.19)

roe @ W b - NonoBMHAa ANMHbI CTOPOH 0BomnoykM, a & u Ry - rmaBHble paguycbl KPUMBU3HLI CPEAVHHOW

NMOBEPXHOCTM.
Onsi obono4vek ¢ napametpom jf >60 Hapsgy ¢ pacyeTom no obuien cxeme cnegyeT OLEHMBATb

HeCyLLy0 CNOCOOHOCTL 0B60OYKM NPU NOKaNbHOM paspyLUEHUN.

11.25 [nga 3awemneHHbIX No KOHTYpy Oobonoyek pacyeTHOe 3HayeHwe npeaenbHOW Harpysku o npu
MECTHOM pas3pylleHun c obpasoBaHMEM OTAENbHOW BMATWHbLI OMNpPedensoT Ans yYactm obonodkum BO
BMSITUHE, YCMOBHO MpeAcTaBnsowen cobow Kkpyrnyio B nnaHe cdepuyeckyto 00O0MoYKy C  ynpyrum
3aLleMeHneM Mo KOHTYpY, No goopmyrne

2 . .
g =———=—1 msin & +n Rz & +&cosEy 1+
stingﬁ_,r 1 1 T4 1
2
nG a Wr 0
F———wal( & (g & 2 —————X
12Rsin & (G- (2&if2) 12R%sin g (11.20)

[ 2einn & (b +Rsmn & - E(1+cos & —acosgy )]},

112
_]n|(1+|:osﬂj,1}l+sin 4|, _[R-costy-8i2

=
rae [(1+cos & )h—sin & |- R(l+cos&)+8/2|

2y - &
E::JR?_R{cosE_,1+5f2}3; & =arcoos |:-::-SE_,:,.+T |

&, - yrnosas KoopauHaTa BMSATUHBI,

£ - HayanbHbIA pagnyc KpUBU3HBI CPEAUHHON MOBEPXHOCTU 060MNOYKN BO BMATUHE,

.'EED - nonesHas BbicoTa cevyeHust 060mouku,

X, - npegeribHble 3Ha4YeHNA COOTBETCTBEHHO HOPMAJIbHOIO ycunma n MomMmeHTa, BOCNpUHMMaeMbIX
B »Kere300eTOHHOM CevYeHUN KOrbLIEBOro NiacTU4Yeckoro LapHupa,

W - Npornd o60M0YKN K MOMEHTY paspyLUEHUS.

3HayeHns MoOMeHTa U HopMmanbHon cunbl B cdopmyne (11.20) pekomeHayeTCcs HaxoOuTb
nocriegoBateflbHblM  MPUOMAMXKEHMEM UCKOMbIX 3Ha4YeHWW K MpedernbHbIM, NexalwuM Ha  KpUBOW,
nsobpaxaroLlenn 3aBUCUMOCTb #2 — # AN PacCMaTpYBaeMOro BHELIEHTPEHHO CXaToro CeYeHnst Ha KOHType
BMSATUHbI. HangeHHble npeaenbHble 3Ha4YeHUss HOPMarnbHOW CUIbl U MOMEHTA B Xere300eTOHHOM cevyeHun
KONMbLEBOrO MMacTUYECKOro LiapHWpa, a Takke COOTBETCTBYWLWEro uMM npormba ueHTpa BMSATUHbI,
noactaBnaT B ypaBHeHne (11.20) ana HaxoXaeHWst JNOKarbHO-3KCTPEMArbHOIO 3HaYeHUs npenerbHon
Harpyskv Ans 3ajaHHoOro pasmepa BMSATUHBLL. [na HaxoxAeHWs AeNCTBUTENbHOro pasmepa BMSATUHBLI U
COOTBETCTBYIOLLIErO eMy 3HayeHus paspyllatollen Harpysku ypasHeHue (11.20) pekomeHayeTcs pellaTb
YMCNEHHO C MPUMEHEHWEM LUAroBOW npoueaypbl Noucka pasMepoB BMSATUHBI, B Mpouecce KOTOpPOK
onpeaenseTcs MUHUMYM NPeAeribHON Harpysku.

Ona obonoyek ¢ nogaTnvebiMu anadparmamv Heobxoammoe yTorniieHne 060M0YKN B YrNOBbIX 30HaX
1 BOOMNb KOHTYpa, rae AeNCTBYIOT usrmbatwwme MOMEHTLI 1 pacTArMBaloLwmne ycunus, cnegyet onpeaenstb B
cooTtBeTcTBMM C 4.2.9, 6.3.4 n 11.34. lUupnHy yTOnwWeEHUsS YrmoBbIX M MPUKOHTYPHbIX 30H Obono4vek
JonyckaeTcs HasHa4aTb B COOTBETCTBUMN C pUCYHKOM 11.14.
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30HbI HaNpsKeHHOro0 COCTOSIHUS MPW CMIIOLLIHON paBHOMEPHO pacnpeaerieHHo Harpy3ske (KBagpaTHOW 1
NPSIMOYroSibHBIX B NiaHe o6onoyek): 7 - 30Ha CKMMAalOLLMX HaMpPSPKEHWUIA; 2 - 30Ha, B Npeaenax KoTopol Ha
HWDKHEW rpaHy BO3HUKAIOT pacTArvealoLLme HanpshkeHms

PucyHok 11.14 - YrnoBble 1 NPUKOHTYPHbIE 30HbI YTOMLWEHNS Nons o6onoyek
11.26 [ns npsaMoyronbHoM B nnaHe o6OMoYkM C pasfnuMyHbIMU paguycamMmm KpUBU3HbI pacyeTHoe
3HayeHve npefenbHoOM Harpysku i Mpu MeCcTHOM paspyleHun ¢ obpa3oBaHMeM OTAENbHOW BMSTUHbI

gonyckaeTtcs onpegenaTe no 11.25. MNMpu aToM NpsIMOYronbHYo B nNnaHe 0605104Ky CO CTOpoHaMu 2 1 24,

C paganmycamMmun KpuUBU3HBI Rx " Ry YCMOBHO paccMaTpuBaloT Kak KBadpaTHYl CO CTOpoHamu 2 d,. U
paguycoMm KpUBU3HbI & :

@, = Jab (11.21)
Jeab 1
fe=2L

SN IR (11.22)

R=(2a2+ 12124, (11.23)

roe - cTpena nogbema ueHTpa npuBeaeHHON KBaapaTHON 060MoYKY;

f = f_x +f}| ,a fx n j:;u - CTpenbl NnogbemMa NCXOAHOM 060MoYKM B HanpaeneHuax xun ».

HauarnbHbIll pagnyc KOMBU3HBI S, B 30HE BMSATUHBI, OTAIMYAIOLWMIACS OT & , onpeaensioT no dopmyrne

115



_ @ +2% + % 452060 40
8@ +8% + f)? +8%) (11.24)

1 7.2 T_ 32 7.2 T 37
e o= JARZ -8+ JaRZ o - [R2-p? - [R2-a? — (R, +R,) |
11.27 PebGpuctble 060n04kM pekoMeHAyeTCs MepBOHAyanbHO paccyuTaTb Kak KOHCTPYKTMBHO
OpTOTPOMHbIe (NpMBEAEHHbIE K [MagkuMm), a 3aTeM OTAeNbHO MPOBEPUTH HECYLLyH CNocobHOCTb Mons
obonoukn mexagy pebpamu, KoTopas OMmMKHa ObITb HEe HUKe obLLIEe HecyLLel CnocobHOCTN 0000YKN.

11.28 Hecywyto cnocobHocTb nons pebpuctbix obonovek, cobupaembix M3 LUNTMHOPUYECKMX
naHenew, pekoMeHayeTcs onpeaensTb B 3aBUCUMOCTM OT MeCTa pacronoXeHNsi NaHenu B KOHCTPYKLUNN.

Ona unnuHapuyeckmx naHenen y KOHTypa cxemy paspyLUeHUs NPMHUMAKOT COrnacHo pucyHky 11.15.

B KpvBOMWHEWHBbIX CEYEHUSIX AMUHY Y4acTKOB CXaTus X peKoMeHOyeTCH HaxoAuTb U3 yCrioBus
paBHOBeCUS

__ SRS
2F.R +0BRy - (11.25)

roe -Jf:S - nnowaab apmMmaTtypbl Ha eaAnHULY ONHbI CEeYEeHUA NOJIKA;
F' - paanyc KpMBMU3HbI NaHenu,

& - NONOBKHa LieHTparnbHOro yrna, pag.
3HayeHuWe npeaenbHOro MOMeHTa B KPMBONTMHENHOM CEYEHMM ONpeaensiioT no copmyrne

M=2FfR(ro—xz, (11.26)

e £ = %[r(l— cos ) — xsin B]+%xsin =3

3HayeHVWe npedenbHOM HarpyskM g Ha eauHWULy Mrowagn MNpoeKuMu TMOMKM Mpu  MPUHSATOM
apMUpoBaHUK onpeaensioT no gopmyse

21?1 +21?2+ﬂ?1 +ﬂ?f +ﬂ?II +ﬂ?f1

g=12
2 (31y) , (11.27)

roe ﬂ_ffI, ﬂ_{H, ﬂ_i"l, ﬂg - npegenbHble MOMEHTbl B CeYeHusX; MHAaekchl |, Il OTHOCATCA K OMOpPHbIM
ceyeHuamMm, 1, 2 - K NIponeTHbIM;
{, {2- nponeTbl nonku (paccTosiHve Mexay BHyTPEHHUMU rpaHsimu pebep).

ANst UMNMHAPUYECKNX NaHEeNen BHE MPUKOHTYPHOM 30HbI CXEMY pas3pyLUEHUs yvacTka nons 060no4ku
B BUOE MPSMOYrofibHUKA pasmepamu f ¥{5 | 3aKMOYEHHOro Mexay MPOAOSbHBIMA M MONEpPeYHbIMM
pebpamu naHenewn, NPUHMMAaOT COrMacHoO pUCyHKy 11.16.
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a - cxema u3no, 6 - nepemeLleHns naHeny B NpeaenbHON CTafun, & - CeYEHNe Mo KPUBOTIMHENHOMY
KOHTYpY naHenu

PucyHok 11.15 - PacyeTHasa cxema nnuTbl pebprcTon unnuHapudeckon naHeny cbopHor o60nouku,
pacnonoXXeHHou B NPUKOHTYPHOWN 30He

a - cxema paspyLleHus NNnTbl Mexay pedbpamu, 6 - B3anMogencTBUE YCUMNUIA HA KOHTYPE 30HbI pa3pyLUeHust
PucyHok 11.16 - PacueTHas cxema nnutbl pebpucton uunuHapudeckon naHenn o6onoykun, pacrnonoxeHHom

BHE I'IpI/IKOHTypHOIZ 30HbI
3HaueHne npe/J,eanoﬁ Harpy3km o Ha edvHUUy nnowagu nons LIMJ'IMHﬂ,pM‘-IeCKOIZ naHenn
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onpenenarT C y4eToM nporvl6a K MOMEHTY pa3pyLieHunsa no (bopmyne

g =ax+di, (11.28)

roe o g onpeaenstoT no opmyne (11.27),

NS
N G 1) (11.29)

30€ecb Nl - HOpMarnbHasi cuna, OencTByloWas NeprneHAMKYNspHO K CTOPOHE .31 (cMm. pucyHok 11.16),
onpegensemas no oopmyne
M =2ml 13,
7' - ctpena nogbema [OedOPMUPOBAHHON MOBEPXHOCTU OBONIOYKM C YY4ETOM CMELLEHWUs TOYKM
NPUNOXeHUs1 HopMaribHbIX YCUIWIA B ONMOPHOM CEYEHUN

FT=0547+(8-Epip)i 2, (11.30)

- MPY apMUPOBaHUN NPUKOHTYPHOWN 30HbI OAHOWN CETKOWN

m =Cpily — R,

roe ;- nnowaab pacTsHyTon apMaTypbl, NEePrneHAMKYSpHOi K CTOPOHE #j , Ha €AMHULY ANWHBI,
- NPY apMUPOBAHNMN MPUKOHTYPHOIN 30HbI ABYMSI CETKaMU

A = Epfp Ry . (11.31)
MNpv onpeneneHnn o, no popmyne (11.27) npeaenbHble MOMEHTbI ﬂ_ffl " ﬂ_fff NPUHUMAIOT PaBHbLIMU:

— 2
MI=—F'?31£12,
3
roe P?_El - 3HauyeHuWs npegenbHoro wuarMbawoWwero MOMeHTa Ha pAgnuHe 1 M, BOCNPUHMMAEMOro

Kene3o6eTOHHbIM BHELIEHTPEHHO CXaTblM CEYEHMEM MIUTbl MPU BbICOTE CXKATOW 30HbI, COOTBETCTBYIOLLEN
HOpMarbsHOMY YCUNuio

my =R flg(1-Cx12). (11.32)
Mrowaab apmatypbl f;, BBOAUMas B pacuyeT nmpu BblMUCTeHWW 7 u 7 no dopmynam (11.30) u
(11.32), pomkHa 6bITb OrpaHMyeHa ycrnoBnemM

JsBs
Ry =076 (11.33)

MpenensHble MOMEHTHI ﬂ_ffﬂ " lel B KPWBOMUHENMHBIX CEYEHMSIX BLOMb CTOPOH {7 HaxogsdT no
dopmyne (11.26) (cM. pucyHok 11.16).

11.29 [Ons rmagkmx oborno4vek npu OeNCTBMU COCPESOTOYEHHOW Harpysku crieqyeT paccmatpuBatb
CXeMy paspyLueHusi ¢ 0bpa3oBaHNEM MECTHOW BMSTMHbI B BUOE KOHYCa C BEPLUMHOM B MECTE MPUIOXKEHMUS
CWnbl C NOSIBIIEHNEM paamnanbHOro M KOSbLLEBOIO MAAaCTUYECKUX LWAPHUPOB C PaguyCoM 30HbI paspyLUeHus,
paBHbIM

r=11R 8+D,i2, (11.34)
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roe v §- paguyc v TonwuHa o60noYku,

Dp - QMameTp WwTamna nog cocpeaoTo4eHHOM Harpy3Kkom.

Mpwn pacyeTe cregyeT paccmaTpuBaTh ABa Buaa AedOpMUPOBaHHbIX COCTOSIHUS:

& ) LEeHTp 00OMoYKM KacaeTcsl MioCKOCTM oceil B3aumHoro BpalleHusi (MOB), nonoxeHne KOTopoi
onpegensieTcs annnvMkaTon *, paBHOW Npornby o6onoYkn

C=w= iy fk+ 1), (11.35)
roe i - cTpena nogbema 060rIoYKM B 30HE BMSITUHBI,
E=[Ry(8-al)+ AR 1/ g
g, = (A +4;18; (cm. pucyHok 11.17),
A n A - nnowaan cedenmns apmMaTypbl CETKN (BEpXHEN 1 HKHEN) Ha eAVHULYY AfVHBI;
=1+nlg,,

# W - NpedernbHble 3HaYeHUss HOpPMarbHOW CUMbl U M3rMbaloLero MOMeHTa Ha KOHType BMSATWHbI
3geck v ganee B popmynax (11.36) u (11.37).

MpepenbHas Harpyska £, oTBevalowas Ae(OPMUPOBAHHOMY COCTOSIHMIO MO MEPEYNUCHIEHNIO a),
paBHa:

_ 2mg A | | K — Hek = 3k
R=omM+ 1+ | (11.36)

3 201+ k)

roe M =m+aui[l-5 [{k+1)],
£ ) Npu npornbax o6oNoYKN 1y = i (CM. pucyHok 11.17, 6) NOB nepecekaeT NOBEPXHOCTb 0GOMOYKM
B [IBYX CEYEHUSX, N 3HAYEHVE NPELENbHON Harpy3kM onpeaensoT no dopmyrne

B=inlmtui, )+ 2mg [+ D +wr]ir, (11.37)

me A= (C—a) -0 +5 73+ all +1)° 12+ 13-al2),
v=nrli3+ari2-C]. (11.38)

a=(C - fr-k), h=rigik+l), n=7ir?, t,=75-C.

3Has nporn6 o6onoykn w, Hangem fon £ no dpopmynam:

By=wi2rm=Ri2, O =0 +wlr—I)ir.
Ona  cdepudeckorn obonouvkm pacyeTr  OedOPMUMPOBAHHOTO  COCTOSIHUSI  OrpaHudMBaeTcs
nepeuuncrnieHnem ¢ ) n popmynon (11.36).

Anst 060M04KMN NONMOXUTENBHOW rayCCOBOW KPUBM3HBLI C PasfUYHbIMK FMaBHbLIMWU paguycamun KpUBU3HbI
Rl 7] Rg (cMm. pucyHok 11.17) 3HauyeHUs npenenbHOW Harpysku HaxoOaT ANs KaxJoro HanpasneHust U 3a

pacyeTHy0 NPUHUMAKT Harpys3ky, paBHYH KUX MOJ1yCyMMe. OCHOBHble HEN3BECTHblIE 34€eCb - npegernbHble
3Ha4YeHunsa nsrnbarLero MOMeHTa # 1 HOPpMalibHOro ycununa # Ha rpaHuue 30Hbl pa3pyLlueHua. 3HaveHuns
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# onpegenstoT no dopmynam CIM 63.13330 kak ANt BHELLEHTPEHHO CKaToro ceveHus, npuHumas & =Ep.
MOMEHT #: HaxO4AT OTHOCUTENbHO CPEAUHHON OCU CeYeHNs.

11.30 Onsa pebpuctbix ob6onoyek npu AeACTBMM COCPeaOTOUYEHHON Harpy3kn criegyeT paccmaTpmBaTb
CXeMy paspyLueHusi ¢ obpa3oBaHNEM MECTHOW BMSATMHbI B BUAE KOHyCa C BEPLUMHOM B MECTE MPUIIOXEHMUS
CUInbl C MOSIBIIEHNEM paauarnbHOro U KOfbLEBOro MNacTUYecKMX LLIAapHMPOB M C paccTosHMEM OT MecTa

MPUNOXeHUs COCPefOTOYEHHON Harpy3ku [0 KOMbLEeBOro MracTU4eckoro LapHupa B pebpax #qun Fo,
onpegensemMbimM no opmyrne

no=1714041 ;R 18, (11.39)

roe & - paguyc KpuBM3HbI 060104KM B paccMaTpMBaeMoM HarnpaBreHuu,
a4 - MOrOHHBIN MOMEHT MHepLMK 060M0YKN C y4eToM pebep paccmMaTpMBaeMoro HanpasnieHus,

Eyod - NPUBEOEHHas TonwmHa OBOMOYKM C  yyeToM nnowaam pebep, nepneHamKynspHbIX

paccmaTpmnBaemMomMy HarnpaBJi€HUIO.

a - cxema 13noma, 6, 8 - cxembl 4ePOPMUPOBaHUS, £ - CXEMa apMUPOBAHWS MOMNEPEYHOTO CEYEHNS]

PucyHok 11.17, nuct 1 - JlokanbHoe pa3pyLueHue rnagkon o60mnoykM NonoXmMTENbHOM rayCCOBOW KPUBU3HbI
npu AeNCTBUN COCPEAOTOYEHHON Harpysku
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PucyHok 11.17, nnct 2
MnacTtnyeckue wapHMpbl, obpasytolmecs B pedpax nog CUnon n B MecTe nepeceyveHmnst ¢ KonbLEeBon
TPELUNHOW, UCTbITLIBAIOT BHELLEHTPEHHOE cxkaTne. OgHako B LUAPHMPE MOA CUMOW HanpsikeHUst B apmartype
pebep AocTUraloT 3HA4YEHMs1 PACYETHOIO COMPOTMBIIEHUS, @ B KONbLIEBOM MNACTUYECKOM LLUapHUpe npexae
HacTynaeT paspyLueHne 6eToHa Co CTOPOHbI Hanbonee HaNPSXXEHHOW HUXKHEN rpaHn CEYEHUS.

Ona obonoyek C pasnMYHbIMKM pagvycaMn KpYBWM3HbI MM C pebpamMu pasnMYHOro CeyeHus
paspyLualoLLyto Harpy3ky F onpegenstoT (cMm. pucyHku 11.18, 11.19) no copmyne

o — 2 — | E—
Fe— (M +0. +—(A L+ +— A
ra ( *hy rpl:' e ( rhy *Pa ) P rad , (11.40)

rae My, M"P , M ,.i- NpegenbHble MOMEHTLI COOTBETCTBEHHO B pebpe B MecTe KOmbLEeBOro WwapHupa, B

pebpe nof cunom u B pagmarnbHOM CeYeHUU, onpeaensieMblil kak noslycyMMa MOMEHTOB MO CEYEHUSIM BAOIb
pebep.




PucyHok 11.18 - Cxema paspyLueHus pebpmncton 060n0o4Ku B 30He NPUNOXKEHNUSI COCPEAOTOYEHHOW Harpy3ku

PucyHok