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BBEAEHWUE

HacToawmin CBoA npaBuA COAEPKUT PEKOMEHAYyEMble MpaBWia pacyeTa M MPOEKTUPOBaHMUA
CTa/IbHbIX CTPOUTE/NIbHLIX KOHCTPYKUMI, obecneuymBatowime BbiNOAHEHWE TpebOoBaHWIA HOPMATUBHbLIX
OOKYMEHTOB, PaCNPOCTPAHAIOLLMXCA HA STU KOHCTPYKLMUN.

PeweHne Bonpoca O MNpPUMEHEHUM [AHHOTO [AOKYMEHTa MpU MNPOEKTUPOBAHUWM  CTaANbHBbIX
KOHCTPYKLMIA KOHKPETHOTO 06BbEeKTa OTHOCUTCA K KOMMNETEHLMM 3aKasumnKka U pa3paboTymKa NpoOEeKTHOM
OOKYMEHTaLuu.

Ecnn ana peanmnsaunm NpUHATbI METOAbI pacyeTa u NPOEeKTUPOBAHUA, PEKOMEHAYyeMble HAaCTOALLUM
OOKYMEHTOM, BCE YCTaHOB/IEHHbIE B HEM NPaBWAa AONXKHbI cCOBNt0AaTbCA B NOJHOM 06beMe.

B paspaboTke HacToswero Ceoga npaBua NPUHAAK yyacTme: B.M. TopnuMHYEHKO, A-p TEXH. HayK,
npod. - pykoBoguTtenb Tembl, B.M. bapbiwes, g-p TexH. Hayk, I.E. benbckuii, KaHg. TexH. Hayk, U.U.
BensakoB, A-p TexH. HayK, JI.A. TUNbAEHIOpH, KaHA. TeXH. HayK, J1.6. KauHenbcoH, uHx., N.[4. Oaecckui, a-
p TeXH. Hayk, Npod., B.A. OTCTaBHOB, KaHA. TeXH. HayK, l0.H. CumaKoB, KaHA. TeXH. HayKk, M.P. YpuuKuii,
KaHg. TexH. Hayk, B.C. LleTaunH, KaHa. TexH. HayK (LULHUUCK um. KyuepeHko); N1.WU. ThagwTeliH, a-p TeXH.
Hayk, U.[. Tpyaes, o-p TexH. Hayk, Npod., E.N. Mopo3oB, KaHg, TexH. Hayk, H.FO. CUMOH, KaH4,. TeXH. HayK
(3A0 UHMUNCK nm. MenbHuKkoBa); E.H. KonbaHes (OAO UHcTutyT "dHeprocetbnpoekT"); H0.U. KyauwwmH,
O-p TexH. Hayk, npod., H0.B. Cobones, KaHA. TexH. HayK, npod., 5.10. YBapoB., KaHA. TexH. HayKk (MICY);
B.N. MowuceeB, g-p TexH. HayK, Npod. (INeKTPOCTaNbCKUA NOAUTEXHUYECKUA UHCTUTYT MUCKUC); A.H.
EBcTpaToB, A-p TexH. Hayk, npod., B.A. Lemuwypa, KaHA. TexH. HayK (LLUaxXTUHCKMI NOAUTEXHUYECKUI
MHCTUTYT HO3KHO-PoccUiAicKOro rocy4apCTBEHHOIO TeXHUYeckoro yHusepcuteTa); C.A. Wadpait, g-p TexH.
HayK, Npod. (HoBOCUBUPCKNIN APXUTEKTYPHO-CTPOUTENbHbIN YHUBEpCUTET UM. Kyiibbilwesa); d.B. bobpos,
KaHA. TexH. HayK (YnpaBneHue TexHopMupoBaHua Focctpona Poccun).



1. OBJIACTb MPUMEHEHWA

Hactoawmin CsBoa npasBu/ pacnpoCTpaHAETCA Ha MNPOEKTMPOBAHME CTa/ibHbIX CTPOUTENbHbIX
KOHCTPYKLMIA 343HUIN U COOPYMKEHWI pPa3IMYHOrO HasHayeHua, paboTatowmx npu TemnepaTtype
OKpy:Katowen cpeabl He Bbiwe 100 °C 1 He HUxke MUHyc 65 °C. CBOA NpaBMA He PacnpoCTPaHAETCS Ha
NPOEKTUPOBaHME CTasIbHbIX KOHCTPYKLMIA MOCTOB, TOHHENEN U TPYD MO HACbINAMMU.

Mpy NPOEKTUPOBAHMM CTaNbHbIX KOHCTPYKLUWUM, Haxo4AWwmMXcA B 0COObIX YCNOBUAX SKCMAyaTaLmm
(HanpMmep, KOHCTPYKUWMIA OOMEHHbIX Neyei; MarucTpasbHblX M TEXHOMOrMYeckux TpybonpoBoaosB;
pe3epByapoB CMeunanbHOro Ha3HAYeHWA; KOHCTPYKUMWA 34aHWI, NOABEPralolUMXCA CENCMUYECKUM
BO34EeNCTBMAM, MHTEHCUBHbBIM BO3AEMACTBUAM OTHA, TEMMepaTypbl, pacnaaBAeHHOro MmeTanna, paauaLmu,
arpeccuBHbIX cpes; KOHCTPYKLUMI TMAPOTEXHUYECKUX COOPYKEHMUI), KOHCTPYKUMIM YHUKANbHbIX 34aHUI U
COOPYXKEHWNM, 34aHMI aTOMHbIX 3/IEKTPOCTAHLMIM, @ TaK:Ke CNeunaibHbIX BUA0B KOHCTPYKUMI (Hanpumep,
npeABapuUTEe/IbHO HAMpPsA)KEHHbIX, MPOCTPAHCTBEHHbIX, BUCAYMX) Kpome TpeboBaHMI HaCTOALLEro
OOKYMeHTa HeobxogMmo Takxe cobatogatb AOMNoAHUTENbHble TpeboBaHMA, npeaycMOTPeEHHbIE
COOTBETCTBYIOLWMMMU HOPMATUBHBIMMU [LOKYMEHTAMM, KOTOPble OTPaxKatoT 0COHBEHHOCTM pPaboTbl 3TMX
KOHCTPYKLUMNA.

2. HOPMATUBHBbIE CCbI/TIKA

MepeyeHb HOPMATUBHBIX AOKYMEHTOB M CTaHAAPTOB, Ha KOTOPbIE MMEIOTCA CCbIIKM B HACTOALLEM
CBoge npasun, npuseaeH B MpunoxkeHnn A,

3. TEPMUHbI 1 ONPEAENEHNA

B HacTtoAwem Csope npaBua MUCNONb30BaHbl TEPMUHDbI, onpeaeneHnAa KOTOPbIX COoAepXHaTCA B
HOPMATUBHbIX AOKYMEHTAX, Ha KOTOPble B TEKCTE MMEKOTCA CCbIJIKWN.

4. O6O3HAYEHUA

B Hactoawem CBoge npaBuMA MCNONb30BaHbl OyKBeHHble 0603HAYEHWS BENUYUH, WHAEKCHI
B6YKBEHHbIX 0603HaYEeHUI 1 NOACHAOLWME UX CNOBA, NpUBeaeHHble B MpUnosKeHum b.

5. OBLWME NOJTIOXKEHUA
5.1. OcHoBHble TpeboBaHMA K KOHCTPYKLMAM

5.1.1. Mpu NPOEKTUPOBAHMM CTaNbHbIX KOHCTPYKLLMIA:

cnepyer  cobntogatb TpeboBaHMA  rOCYAAPCTBEHHbIX — CTAaHAAPTOB  Ha  KOHCTPYKUWM
COOTBETCTBYHOLLEIO BUAA, @ TAKKE APYrMX HOPMATUBHbIX AOKYMeHTOB (MpuaoxkeHue A);

npv HeobXoAMMOCTU ClefyeT BbIMOAHATb pacyeT TOYHOCTU TEOMETPUYECKMX MapaMeTpoB
KOHCTPYKLUMI N X anemeHTOB cornacHo FOCT 21780.

5.1.2. Tpyn NpOEKTUPOBAHUM CTaNbHbIX KOHCTPYKLMI cneayeT cobntopate TpebosBaHuAa K
OTFHEeCTOMKOCTM U KOPPO3MOHHOW CTOMKOCTM cornacHo CHuMM 21-01 n CHuMM 2.03.11.

Bce KOHCTPYKUMW, HE 3aMOHO/IMYEHHble B BeTOHe, He 33aJeNaHHble B KUPNUYHOW KAagKe U T.n.,
[OJ/IKHbI ObITb AOCTYMNHbI ANA HAOAOAEHNA, OYMCTKM, OKPACKM, 3 TaKXKe He AOXKHbI 3aepKMBaTb BAary
W 3aTPYLHATL NPOBETPMBaHME. 3aMKHYTble NPodUan J0MKHbI OblTb repPMETU3NPOBAHDI.

5.1.3. 3a pacuyeTHyt0 TemnepaTypy Hapy*KHOro BO34yXa MNPUMHUMAETCA TemnepaTypa BoO34yxa
Hanbosee XoN0AHbIX CYTOK obecneyeHHocTbio 0,98, onpeaeneHHada cornacHo CHuM 23-01.

PacyeTHble TeXHO/MOrMYECKMe TemMnepaTypbl YCTAHABAMBAKOTCA 3aJaHMEM Ha pa3paboTKy
CTPOUTEIbHOM YacTh NpoeKTa.

5.1.4. TpOeKTUpPOBaHME KOHCTPYKUUNA  OO/KHO OCYLLECTBAATLCA  KBA/JIMPULMPOBAHHbBIMU
cneumannctamu. Paboume YepTeXKn CTaNbHbIX KOHCTPYKLMIN A0OXKHbI COOTBETCTBOBATbL TPe6OBaHMAM MO
nsrotosneHuto (TOCT 23118) n MoHTaXKy KOHCTpyKuUmit (CHuM 3.03.01).



B HeobxoanMmbIx caydanx Npu 3aKase CTa/M yYKasblBaeTca Knacc cnaolwHoctu no FOCT 27772.
5.2. OcHOBHble pacyeTHble TpeboBaHUS

5.2.1. HageXHOoCTb CTasibHbIX KOHCTPYKLMIM 0becneymBaeTca B COOTBETCTBUM € TpeboBaHmnamu FOCT
27751.

PacyeT cTanbHbIX KOHCTPYKLUWUI BbIMNOJIHAETCA C YY4ETOM HA3HaAYeHMA KOHCTPYKLMNA, YCAOBUI WX
N3roTOBJIEHWNA, TPAHCMNOPTUPOBKM, MOHTAXKa W 3KCM/IyaTaluum, a TaKKe CBOMCTB MaTepPManos.

5.2.2. 3HauyeHMAa HarpysoK W BO3AEWNCTBUIM, a TaKXKe npefesibHble 3HayeHus npornbos wu
nepemeLeHUn 31eMEHTOB KOHCTPYKLUMI NPUHMMAIOTCA cornacHo TpeboBaHmam CHuMM 2.01.07.

5.2.3. Mpn NpPOEKTUPOBAHMUWU 34aHUNA N COOPYKEHUA MNPUHUMAIOTCA KOHCTPYKTUBHbLIE CXEMb,
obecneymnBaloLime MNPOYHOCTb, YCTOMYMBOCTb M MPOCTPAHCTBEHHYID HEU3MEHAEMOCTb 343HUN U
COOPYKEHWNI B LLE/IOM U UX OTAENbHbIX 3/1IEMEHTOB NPU TPAHCMOPTUPOBAHMM, MOHTAXKE W SKCNIyaTaLnu.

5.2.4. PacyeTHble CXeMbl U1 OCHOBHblE NPeANOCbIIKM pacyeTa A0/KHbl OTpaXKaTb AeNCTBUTEbHbIE
YyCNoBMs paboTbl CTa/IbHbIX KOHCTPYKLMNA.

CTasibHble KOHCTPYKUMW cneayeT, Kak MpPaBWIO, PaccyMTbiBaTb KaK eAuHble MPOCTPAHCTBEHHbIE
cucTembl C ydyeTom (aKToOpoB, onpeaensAllmnx HanpseHHoe U AedopMUPOBaAHHOE COCTOsIHUE,
0COBEHHOCTM B3aMMOAENCTBMA 3/IEMEHTOB KOHCTPYKUMA Mexay coboli M C  OCHOBaHUEM,
reomeTpmyeckon n pusnyeckoim HeJIMHEMHOCTU, CBOMCTB MaTepUaioB M rPyHTOB.

JonycKkaeTcs BbINONHATb MPOBEPKY YCTOMUMBOCTU CTEPXKHEBbLIX KOHCTPYKUMIA (B TOM uucne
NPOCTPAHCTBEHHbIX) C WCNONb30BaHUEM CEPTUDULMPOBAHHBIX BbIYUCANTENLHBIX KOMMJIEKCOB KakK
NAeann3npoBaHHbIX CUCTEM B NPEANONOKEHUM YNpPYrMx aedpopmaymin ctaam no HegedopMMpPOBaHHOM
cxeme.

5.2.5. PaccmaTpmBatoTca cnegytowme pacyeTHble MOLAENM HECYLLMX KOHCTPYKLNIM:

- OTAE/IbHble KOHCTPYKTUBHbIE 3/1€MEHTbl (HanpuMmep, pPacTAHYTble U CKaTble CTEPXKHM, Banku,
CTOWMKM WU KONOHHbI CM/IOLWHOMO CeYEHUA U A4p.);

- NIOCKME WA NPOCTPAHCTBEHHbIE CUCTEMbI, 3aKpenaeHHble OT nepekoca (pPUCyHoK 1, a); pacuet
TAKMX KOHCTPYKUMMA MOXKeT ObiTb BbINOJHEH MyTEM pacyeTa OTAE/bHbIX 3/1EMEHTOB C YYETOM WX
B3aMMOAENCTBMA MEXKAY COBOMN N C OCHOBAHMUEM;

- NNIOCKME UM NPOCTPAHCTBEHHbIE CUCTEMbI, HE 3aKpern/ieHHble OT NePeKocoB (pUcyHOoK 1, 6); npu
pacyeTe TaKMX KOHCTPYKLMW HapaZy C NPOBEPKOM OTAENbHbIX 31eMEHTOB c/efdyeT Y4YuTbiBaTb
BO3MOXHOCTb LOCTUXEHWNA NPene/IbHOro COCTOAHUA CUCTEMbI B LE/IOM;

- IMCTOBbIE KOHCTPYKLMKN (06ON0YKK BpaLLeHUs).
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PucyHoK 1. Cxembl cMCTEM, 3aKpenIeHHbIX (a)
N He 3aKpeneHHbIX (6) oT nepeKkoca

5.2.6. DN1lemeHTbl KOHCTPYKLMI, paccmaTprBaemble B HacToswem CBoge Npasu, Noapasaenstorca
Ha TpU Knacca B 3aBMCMMOCTM OT HanpsykeHHo-gedopmupoBaHHoro coctosHus (HAC) pacyeTHoro
ceyeHus:

1-# knacc - HAC, npy KOTOPOM HaNPAXKEHUs B CEYEHMM He NPEBbIWAIOT PACYETHOrO CONPOTUBAEHMUSA

oc<R
cTanu Y (ynpyras pabota ceveHus);
. . O<R . 0o=R
2-n knacc - HAOC, npu KoTOpOM B OAHOM YacCTU cCeyvyeHus Y, a B Apyroin Y
(ynpyronnactnyeckan paboTa ceyeHusn);
o - o =
3-n knacc - HAC, npn KOTOpOM NO BCen naowagum cevyeHus Y (nnactudukaums Bcero

ceyeHua, YCA0BHbIM NAaCTUYECKUIA WapHUp).
5.2.7. Ona 3nemeHTOB, 0CNabAeHHbIX OTBEpCTUAMM AnA 6ONTOBbIX COEAUHEHWUA, Kpome

A
OPUKLUMOHHBIX, NPU pacyeTax Ha MNPOYHOCTb WU YCTaNOCTb MPUHMMAIOT cevyeHMA HeTTo (), a Ha
YCTOMYMBOCTb 1 KECTKOCTb - ceyeHuns 6pyTTo (A).
[na anemeHToB ¢ GPUKLMOHHBIMU COEAUHEHUAMW MPU PacyeTax Ha YCTanocTb, YCTOMYUBOCTb U

A
YKECTKOCTb NPUHUMaIOT cedeHne 6pyTTo (A), a Npu pacyeTe Ha NPOYHOCTb - pacyeTHoe cedeHue (~ 9) ¢
YYETOM CUN TPEHMUSA.

5.3. YyeT HasHayeHus 1 ycoBUI paboTbl KOHCTPYKLNIM

5.3.1. Mpu pacyeTe KOHCTPYKUMI U COEANHEHWNI YUUTLIBAIOT:

K03pdUUMEHTbI HAaAEKHOCTU MO OTBETCTBEHHOCTU 7/”, NPMHUMAEMbIE€ COracHO TpeboBaHMAM
o0bA3aTeNnbHOro NpuaoXKeHua 7* "YueT 0TBETCTBEHHOCTU 34aHUI U coopyKeHnit" K CHuMM 2.01.07;

Y

KOQd)d)MLI,MGHT Ha4EeXHOCTU B pac4eTax No BpemeHHOMY COMPOTUBIEHUIO =1,3 ana anemeHTOB

KOHCTPYKLMI, PacCUMTbIBAEMbIX Ha NPOYHOCTb C UCMO/Ib30BAHNEM PACHETHbIX COMPOTUBAEHUIA ~ ¥ ;

7/5 —

K03pPULMEHT HAZEKHOCTU MO YCTOMNYMBOCTM = 1,3 p[na CTep)KHEBbIX KOHCTPYKLMIMA,
paccyMTbiBaeMbIX KaK WAEANU3NPOBaHHbIE MNPOCTPAHCTBEHHbIE CUCTEMbI C  WMCMO/JIb30BaHUEM
CepTMOULMPOBAHHbIX BbIYMCAUTENBbHBIX KOMMNAEKCOB (cornacHo 5.2.4), Ha Hero crieayeT YMHOMaTb
3HaYeHMA PaCcYETHbIX HArpy3oK;

KO3pOUUMEHTbI YC/IOBUIA pPabOTbl 3/IEMEHTOB KOHCTPYKLUMA U COeANHEHUN 7“, Vel n 7/”,
npuvHMUMaemble no Tabauue 1, a TakxKe cornacHo TpeboBaHusam pasgenos 8, 15, 17, 18, 19 HacTosAwero
Csopna npasu.

Tabanua 1

N DJIeMeHTHE KOHCTPYKLUM KosdomumeHnt
m.II. YCJIOBUM
PaboTH
TamMMa
c
1 BaJjIkM CIJIOWHOT'O CeYeHMsS M cxaThe sJjieMeHTH ¢pepm |0, 90

[IEPEKPHETUM MOI 3ajlaMy TeaTpoB, KIyOOB,
KMHOTEATPOB, INOH TPuUOyHaMM, IOI IIOMEIEeHUSIMU
MaTasMHOB, KHUTOXPAHMIIMI M apXMBOB M T.II. IIPU
BpPEeMeHHOM HaTpy3Ke, He [IpeBHIlaplell Bec




[IePEKPEITUN

2 KoJIOHHEI OOIWECTBEHHHX 3OaHUM UM OIOp BOHNOHAaNOpPHHX|0, 95
HaueH

3 KOJIOHHEL OOHOB3TAXHEIX IPOMBBOIACTBEHHEIX S3IOAaHUN C 1,05
MOCTOBBIMM KpPaHaMMU

4 CxaTeHe OCHOBHEIE DJIEMEHTH (KpOME OIIOPHBIX) 0,80

peueTKy COCTABHOI'O TaBPOBOI'O CEUEHMS U3 OBYX
YTOJIKOB B CBapHHX QepMax MHOKPHITUM UM [NePEKPBITUN
IIpM pacyeTe Ha yCTOVI‘:{MBOCTb YKa3aHHEIX OJ5JIEMEHTOB
c TubkocTbi Jgambma > 60
5 PacTgHYTEE 3JIEMEeHTH (3aTaSXKM, TSIM, OTTSIXKMU, 0,90
IIOOBECKM) IIpM pacyeTe Ha IIPOYHOCTL 10
HeoCJIabJIEeHHOMY CEeUYeHMI
6 DJIeMEeHTHE KOHCTPYKLMUM M3 CTaJiM C IIpelejioM 1,10
TekydecTr mo 440 H/M2, Hecyuue CTaTUUECKYIO
Harpy3Ky, OPM pacueTe Ha IIPOYHOCTHL IO CEUYeHUD,
ocylaBJIEeHHOMY OTBEPCTUAMM IJid OOJITOB (KpoMe
OPMKUMOHHBEIX COEeOVMHEHUN)
7 CxaTele 32JIEMEHTHl PelleTKM [NPOCTPaHCTBEHHEIX
pemeTyaTeX KOHCTPYKLMM M3 OOMHOUHEIX YTOJIKOB,
IIPUKPEIJISEMERX ONHOM IOJIKOM (IOJiS HEPaBHOIIOJIOUHHIX
YTOJIKOB OOJILIOM IIOJIKOM) :

HEIOCpeOCTBEHHO K II0OACaM CBAPHEBEIMM LIIBaMM Jmbo
oByms OoJyTamMmu u 0OoJjiee, IOCTAaBJIEHHBIMM BIOJIb

yToJiKa :
PacKOCH IO PMCYHKY 13, a 0,90
pacrnopku 1o pucysHky 13, ©, B, e 0,90
PackKoCH IO pucyHky 13, B, T, 1O, € 0,80
HENOCPEeOCTBEHHO K IOscaM OIOHMM OOJITOM WMJIM 0,75
yepes QaCOHKY HEB3aBMCHMMO OT BMIA COEIMHEHUS
8 CxaTele BJIEMEHTH M3 OOMHOUHEIX YTOJIKOB, 0,75
IIPUKPEIJISEeMERX ONHOM IOJIKOM (IJiS HEePaBHOIIOJIOUHHX
YTOJIKOB MEHBIIEV IIOJIKOM) , 3a MUCKJIIOUEeHUEM

OJIEMEHTOB IIJIOCKUX (I_)epM M3 OIVMHOUYHEIX YI'OJIKOB U
BJIEMEHTOB, YKAa3aHHHX B MNO3ULMM 6 HACTOSIEMN
Ta®aMUE, PacKOCOB IO PUCYHKY 13, ©,
IIPUKPEIJISEMEX HEINOCPEeINCTBEHHO K IIOsSCaM CBapPHBMU
mBaMm JmMbo mBymsa 6GonTamMu u 60oJjiee, IIO0CTaBJIEHHBIMU
BIOOJIb YyTOJIKa

9 ONOpHEE IJIMTE M3 CTajlM C IIpelesioM TeKydeCTM IO
390 H/MM2, HecymMe CTaTUUECKY HATPYy3KYy,
TOJIUMHOM, MM:

no 40 1,20
ce. 40 mo 60 1,15
" 60 " 80 1,10

IpuMmeuanmusa. 1. KoadduumeHnTe ramma < 1 Opu pacueTe COBMECTHO
¢}
HEe YUMTHBAIT .

2. [lpu pacueTe Ha NPOYHOCTH I[IO CEeUeHMUn, OcCJadJIeHHOMY
OTBepCTMAMM 1Jid OOJITOB, KOB2OOULIMEHTEH, IPUBEIEHHBE B I[O3ULMAX
6uml, 6m2, 6 3, YyUUTHBAKT COBMECTHO.

3. IIpu pacueTe OIOPHHX IIJIUT KOSbOOMUMEHTE, NPUBEIOEHHEE B
nosuumax 9 u 2, 9 m 3, YyUMTHBAKT COBMECTHO.

4. KoobduumeHTH, NPMBEIEHHBE B MNO3UUMUAX 1 U 2, YUUTHBALT IIPU
pacueTe COEeOMHEHUM pacCMaTpUBaeMbBIX SJIEMEHTOB.

5. B cJnyuasax, He OT'OBOPEeHHEIX B HactTodmeM CBone IIpaBuil,
B bopmysiax npmMHMMAKRT raMma = 1.

c

5.3.2. Mp1 NPOEKTUPOBAHUN KOHCTPYKLUMI, NOABEPralOLLMXCA HENOCPEACTBEHHOMY BO34ENCTBUIO
NOABWMKHbIX, BUMOPAUMOHHbIX W APYTMX MEPEMEHHbIX Harpy3oK, Bbi3blBAlOLWMX YCTaNOCTb MeTanna,



YyUnTbIBAOT TPeboBaHUA K maTepunany, KOHCTPYMPOBAHUIO U TEXHONOMMMU U3rOTOBAEHUA, a B CAy4yasx,
yKasaHHbIX B HacToAwem CBoae npasu, BbINOMHAIOT pacyeT Ha YCTanoCTb.

5.3.3. Mpu NPOEKTUPOBaHUMN KOHCTPYKLMIA, BO3BOAUMbBIX UM IKCNAYATUPYEMBbIX B YCOBUAX HUIKMX
Temneparyp, NPM KOTOPbIX NOBbILLAETCA BO3MOXHOCTb XPYNKOro paspyLleHus, y4muTbiBatoT TpeboBaHMA K
mMmaTepuany, KOHCTPYMPOBAHMIO U TEXHONOTMMUN U3rOTOB/EHUS.

5.3.4. Tpn NPOEKTUPOBAHMM CBAPHbIX KOHCTPYKLUUA CHUMKAIOT BpeaHOe BAMAHME OCTaTOYHbIX
aedbopmaumii M HanNpsXeHW, B TOM YMCAEe CBAPOYHbIX, @ TaKKe KOHLUEHTPaLMM HanpsarKeHWui,
npeaycmaTpusaa COOTBETCTBYIOLIME KOHCTPYKTMBHble pelueHns (c  Havbonee paBHOMEpPHbIM
pacnpefeneHMeM HanpsKeHUl B 3/emMeHTax W geTansax, 6e3 BXogAwmX YrioB, Pes3Kux nepenagos
CeYeHUA U APYTUX KOHLLEHTPATOPOB HANPAMXKEHWUIN) U TEXHONOTMUYECKUE MePOoNpPUATUA (MOPSALOK COOPKN U
CBapKU, NpeaBapuUTe/bHbIN BbIrMO, MexaHM4YecKyto 06paboTKy COOTBETCTBYIOLLMX 30H MYTEM CTPOXKM,
dpesepoBaHmA, 3a4MCTKM abpasmMBHbLIM KPYyrom 1 4p.).

6. MATEPUAJIbI 11 KOHCTPYKLMIA M COEQUHEHUI

6.1. CTann ana KOHCTPYKLUMA NPUMEHSAIOT cornacHo TpebosaHusm MpunosxkeHua B (B Tom uncne
npuseaeHHbIM B Tabanuax B.1 1 B.2).

6.2. InAa KOHCTPYKUMIA MCMNONb3YIOT GacoHHbIA (Yronku, AByTaBpbl, LIBeANepbl), NMUCTOBOM,
LUMPOKOMOJIOCHbIN YHUBEPCANbHBIN NPOKAT U rHyTble NPoduUan ¢ TeXHUYecKMMM TpebosaHmamm no FOCT
27772, TOHKONMUCTOBOWM NPOKaT M3 yrnepoancton ctanam no FOCT 16523, n3 cTanm NoBbILEHHOM NPOYHOCTH
- no FOCT 17066, xonoaHorHyTble npodunn no NOCT 11474, npodunm rHyTblie 3aMKHYTble KBaApaTHbIE U
npsamoyronbHble no FOCT 30245, copToBoi npokKat (Kpyr, KBaapaT, nosoca) no FOCT 535 u TOCT 19281,
anekTpoceapHbie Tpybbl o FTOCT 10705 u FOCT 10706, ropAdyekaTtaHble Tpybbl no FTOCT 8731. MoeT 6bITb
TaKXKe UCMO/Ib30BaH NPOKAT, BbIMYCKaeMbli N0 APYrum cTaHaapTam u TY B cooTBeTcTBMM ¢ Mpasmaamm no
BbIOOPY CTANM ANA MeTaNIMYeCKUX KOHCTPYKLUMIA, padpaboTaHHbiMmn LLHUUCK nm. KyyepeHko.

JlnctoBoi NpoKaT ToAwmMHOM 25 MM M 6onee ANA 3N1eMeHTOB, paboTaloWmx Ha pacTaXKeHue B
HanpaB/feHUN TO/LWMHbI, U OCTa/IbHOM MPOKaT To/AwWwMHON 6Gonee 40 MM [O/MKHbI YAOBNETBOPATH
TpeboBaHuam FOCT 28870 no cBOMCTBaM B HanNpaBJeHWUM TONLWLMHBI (Z-CBOMCTBAM).

B KauyecTBe CTa/M MOBbLIWEHHOM OFHECTOMKOCTM MpUMeHAeTcA npoKaT no TY 14-1-5399-2000.
OTKpPbITble KOHCTPYKLMUK M3 3TOFO NPOKATa MMET npeaen orHectomkoctn R = 45 muH. MpoKaT foKeH

MMETb HOPMAaTMBHOE 3HaYEeHME BPEMEHHOTO conpoTmeaenma npu temnepatype 600 °C He meHee R“" =
240 H/mm2.

6.3. AnAa oTAMBOK (OMOpPHbIX YacTel U T.4.) NPUMEHAIOT cTanb mapoK 15/1, 25/1, 35/1 u 451,
yaosneTsopsaAtolyto TpeboBaHuam FOCT 977 ana rpynn |l (OTAMBKM OTBETCTBEHHOrO HasHa4yeHusa And
AeTanei, paccumTbiBaeMbIX HAa MPOYHOCTb, PAaBOTAKOLLMX NPU CTAaTUYECKUX M NEPEMEHHbIX Harpy3Kax) uan
Il (oTAMBKM 0COBO OTBETCTBEHHOrO Ha3HA4YeHMA AAs AeTanel, PacciUTbiBAEMbIX Ha MNPOYHOCTD,
paboTatolwmx NPy AMHAMUYECKMX Harpy3Kax).

6.4. lna cBapKM NPUMEHAIOT MaTepuasbl: SNEKTPOoabl A5 PYYHOI AyroBoi ceapku no FOCT 9467,
CBapoOYHyt nNpoBonoKy no NOCT 2246, ¢natocel no NOCT 9087, nopowkKoByto NpoBonoKy no NOCT 26271
cornacHo Tabanue I.1 Mpunoxkenuns I, a TakxKe yrnekucabin raz no FOCT 8050, aproH no NOCT 10157.
MpumeHsemble CBapOYHble MaTepuanbl U TEXHONOMMA CBAPKM LOJKHbI 0becrneymBaTb 3HAYeHUe
BPEMEHHOI0 COMPOTUB/IEHUA MeTaNNa LWBA HE HUXKE HOPMATUBHOTO 3HAYeHWsAs BPEMEHHOro

CONPOTUBNEHMA ~ “' OCHOBHOIO MeTanfa, a TaKXKe 3HAYeHWs TBepAOCTM, YAAPHOW BA3KOCTU U
OTHOCUTENBbHOTO YAJIMHEHWA MeTajsNla CBapHbIX COEAMHEHWI, YCTAHOBEHHbIE COOTBETCTBYIOLLMMU
HOPMATUBHbLIMU AOKYMEHTaMM.

6.5. [na 6ONTOBbIX COEAWMHEHUN MNPUMEHSAIOT CTajibHble OOATbI W Taliku, yAOBAETBOpAOLWME
TexHuYyeckum TpebosaHuam [OCT 1759.0, TOCT 1759.4, TOCT 1759.5, walibbl, yaosnetsopsatowme
TpeboBaHuam FOCT 18123, 1 BbICOKONPOYHbIE 6ONTbI, YKa3aHHble B 6.8.

BoAnTbl NpMMeEHSIOT cornacHo TpeboBaHMAM Tabauubl .3 MpunoxeHus I.

Knacc npoYyHOCTM ralkm NPpMHMMAETCS, Kak NPaBWIo, B COOTBETCTBUM C K1AaCCOM NPOYHOCTM 6ONTOB:
5-npn5.6; 8 -npn 8.8; 10 - npn 10.9; 12 - npn 12.9.

Mpun paboTte 60ATOB TO/ILKO HA CpPe3 AOMYCKAETCA NMPUMEHATb KAacC NPOYHOCTU raek npu Knacce



npo4yHocT 6onToB: 4 - npn 5.6; 6 - npu 8.8; 8 - npn 10.9; 10 - npn 12.9.

LWalibbl NPUMEHAIOT: Kpyrble ¢ TexHMYecknmm TpebosaHuamm no FOCT 11371, kocble - no FOCT
10906, npy*KMHHbIE HOpManbHble - no TOCT 6402.

6.6. AnAa dyHAaMEHTHbIX 6BONTOB NPUMEHSAIOT CTaNibHble 60T, YA0BAETBOPAIOLLMNE TPEOOBAHUAM
FOCT 24379.0 u TpeboBaHMAM, NpuBeaeHHbIM B Tabanue .4 Mpunoxkenua I

6.7. Talikn gna oyHoameHTHbIX U U-06pasHbix 6onToB gMameTpom A0 48 MM NMPUMEHAIOT NO
TexHu4Yeckmum TpebosaHmnam FOCT 5915, cBbiwe 48 mm - no FOCT 10605. Ana pyHAAMEHTHbIX 6ONTOB U3
ctanun Ct3nc2, Cr3cn2, Ct3ncd, Ct3cnd anametpom A0 48 MM NPUMEHSIOT raiku Knacca npoYyHoctn 4 no
FOCT 1759.5, anametpom cebiwe 48 mm - U3 matepunana He HUxKe rpynnbl 02 no FOCT 18126.

Ons dyHAaMeHTHbIX 601TOB AnameTpom A0 48 mm 13 cTanm mapku 0912C u gpyrux ctanei no FOCT
19281 npuMeHALOT ralikm Knacca npoYyHOCTM He Huke 5 no FOCT 1759.5, anametpom cBbile 48 mm - U3
maTepuana He HuKe rpynnbl 05 no TOCT 18126. [lonycKaeTca NPUMEHATb FalKyM M3 CTanuM Mapok,
npuMmeHaembIx gns 601TOB.

6.8. 1na pPUKLMOHHbBIX COeANHEHNIN MPUMEHSIOT BbICOKOMNPOYHble 60nTbl U3 cTann 40X "cenekt",
yaosnetsopsatowme TpeboBaHnam FOCT 22356, a UX KOHCTPYKLUUIO M pasmepbl npuHumatot no FOCT
22353, raiiku 1 wamnbbl K HUM - no TOCT 22354 n TOCT 22355.

6.9. ina dnaHuUEBbIX COeAMHEHUN NMPUMEHAIOT BbICOKONPOYHble 60nTbl U3 cTann 40X "cenekt" ¢
BPEMEHHbIM COoMpoTuBaeHnem He meHee 1100 H/mm2 B wucnonHeHuu XJ1, yaosnersopsaoLlme
TpeboBaHuam FOCT 22356; raiiku 1 Wwaibbl K HUM - no TOCT 22354 1 FTOCT 22355.

6.10. [OnAa Hecywmx 3S1eMeHTOB BUCAYMX TOKPbITUMA, OTTAXKEK OMNop BO3AYLWHbIX JIMHWUMA
aneKTponepesayn, pacnpesennTesnbHblX YCTPOMCTB, KOHTAKTHbIX CeTeil TpaHcnopTa, mMauyT M balueH, a
TaKXe HanpAaraemblx 3/IeMeHTOB B NpeABapuUTesIbHO HanpPAXKEHHbIX KOHCTPYKLMAX MTPUMEHAIOT:

KaHaTbl cnupanbHble no FOCT 3062, FTOCT 3063, TOCT 3064;

KaHaTtbl ABoiHon ceuBKkM no NOCT 3066, TOCT 3067, FOCT 3068, FOCT 3081, IOCT 7669, TOCT
14954;

KaHaTbl 3aKkpbiTble Hecywme no FOCT 3090, TOCT 7675, TOCT 7676, TOCT 18901;

NyyYkn W NpAaM  NapanienbHblX MNPOBOMOK, GOPMUPYEMbIX U3  KaHAaTHOW MPOBOJ/IOKM,
yaosnetsopatowel TpebosaHmnam FOCT 7372.

6.11. dusnyecKkMe XapaKTEPUCTUKU MaTepuasnos, MPUMEHSAEMbIX OIS CTaJibHbIX KOHCTPYKUMIA,
NPUHUMALOT cornacHo lMpunoxkeHuto .

7. PACYETHbIE XAPAKTEPUCTUKM MATEPUAJIOB U COEANUHEHU

7.1. PacuyeTHble CONPOTMB/IEHMA MPOKaTa, FHYyTbIX Npodunen u Tpyb onpeaenaoT no dopmynam,

npuBeAeHHbIM B Tabauue 2, rae HOpMaTMBHble conpoTuBaeHna " u ~ ™ MPUHUMAIOT COrNacHo

Vm

CTaHAapPTaM U TEXHUYECKUM YCNOBUAM, a K03¢¢MLI,MEHT HaAeXHOCTU NO maTtepunany - cornacHo

Tabnuue 3.



HanpsAxeHHOe coCToAHMe YcnosHoe PacyeTHOoe conpoTuBieHune
o0603HauyeHne npokaTa u Tpy6
PactakeHwue, cxkatue, usrmb:
no npeneny TeKy4ecTu Ry Ry = Ryn / 7,
no BpemMeHHOMY COMPOTUB/IEHNIO Ru Ru = Run /7m
Capur R, R =0,58R, /7,
CmaTtune:
TOPLLEBOW MOBEPXHOCTM (MPU HANMYMM NPUTOHKMN) ]%7 ]%7::1{m /7;
MECTHOE B UU/IMHAPUYECKUNX WapHMpax (uandax) npu Rlp Rlp — ()’SRW /7/m
NJIOTHOM KacaHuu
[vameTpanbHoe cxKaTue KaTKoB (Npu cBo60AHOM KacaHMK R g R = 0,025R /¥y
C [& un m
B KOHCTPYKLMAX C OrPaHUYEHHOM NOABUMKHOCTbLIO)
locyaapcTBEHHbIN CTaHAAPT AN TEXHUYECKME YC/I0BMA Ha NPOKaT U Tpybbl Koaddpuument
HaAeXKHOCTU MO
maTtepwuany Y
FOCT 27772 (kpome ctaneit C590 1 C590K) u gpyras HopmaTUBHaA AOKYMeEHTaLMS, 1,025
Ncnonb3ytlowas npoueaypy KOHTpoasa ceoicTe npokaTta no FOCT 27772

Tabaunua 2

Tabaunua 3



[na copToBOro npokaTta ¢ npeaesiom Tekydectu cebiwe 380 H/mm2 no FOCT 19281, 1,100
ana Tpy6 - no FOCT 8731

[na octanbHOro nNpokaTa v Tpy6, cooTBeTCTBYOWMX TpeboBaHUAM HacToAwero Ceoaa 1,050
npasun

HopmaTunBHble U pacyeTHble COMPOTUBAEHNA NCTOBOIO, LUMPOKOMOOCHOIO YHUBEPCAIbHOrO, GacoOHHOro NpoKaTta u Tpyb npueeseHbl B Tabanuax B.5, B.6,
B.7 MpunnoxxeHuna B.

7.2. PacyeTHble CONPOTUBIEHUA THYTbIX NPOdUAEN NPUHUMAIOT PAaBHbIMUW PACYETHbIM CONPOTUBAEHUAM NIMCTOBOrO NPOKaTa, N3 KOTOPOrO OHU U3FOTOBJIEHDI;
[OMYCKaeTca Y4NTbIBATb YNPOYHEHME CTaNn B 30He rnba.

7.3. PacyeTHble CONPOTUBAEHNA OTIMBOK U3 YIIEPOANCTON CTaNn NpuBeaeHbl B Tabaunue B.8 MpunoxkeHua B.

7.4. PacyeTHble CONPOTUBIEHUA CBAapPHbIX COeAMHEHUI onpeaenatoT no opmynam, npuseaeHHbIM B Tabaumue 4.

Tabnuua 4
CsapHoe Hanpsa)keHHOe cocToAHUEe XapaKTepuctumka YcnosHoe PacueTHoe
coeguHeHue pac4yeTHOro 0603HauveHne conpoTnBaeHune
CONPOTMBAEHUA CBaApHOro coeANHEHUA
CtbikoBOE Ckatune, pactaxeHue n Mo npepeny R R =R
wy wy y
n3rmb npm TeKy4yecTn
MeXaHW3UPOBAHHOM NN
PYYHOI CBapKe ¢ Mo BpemeHHOMY R, R, =R,
dU3NYECKMM KOHTpOIEM COMpoOTUBNEHNIO

Ka4yecTBa LWBa

PactaxkeHune 1 n3rnb npu Mo npepeny R R =0,85R
W W

MeXaHM3MPOBaHHOMN UK TeKy4ecTu ! ! g

PY4YHOW CBapKe

Caur R R =R

ws ws S




Cyrnosbimn | Cpes (yCNoBHbIM) Mo meTtanny wea wa 0, 55Rwun
weamm wa = y
wm
Mo meTtanny R, R, = 0, 45Run
rpaHuLbl
cnnasneHus

MpumevaHue. 3HaueHNA KO3GPMLMEHTa HAAEXKHOCTN NO MeTanAy WBa )/, NPUHUMAIOT paBHbiMK: 1,25

-npu R < 490 H/mm2;1,35-npu R = 590 H/mm2.

wun

PacueTHble conpoTuBaEHNA CTbIKOBbIX COEAMHEHMﬁ n3 cTanen c Pa3HbIM HOPMATUBHbIMU CONPOTUBNEHNAMU NPUHUMAKOT KaK A1A CTbIKOBbIX COGLI,VIHEHVIﬁ n3
CTa M C MEHbLWMM 3HA4YEHUEM HOPMATUBHOTO CONMPOTUBNEHUA.

R R,,
HopmaTtusHble (~ ") n pacyeTHble ( ) conpoTMBAEHMA MeTanNa YIN0BbIX LWBOB NpuBeaeHbl B Tabauue .2 Mpunoxkerua I
7.5. PacyeTHble conpoTnBeHNss 0A4HOOOTOBbIX COeANHEHUI onpeaenatoT no dopmMmynam, NnpuBeaeHHbIM B Tabauue 5.

Tabnunua 5



HanpaxeHHoOe |YCJIOB-— PacueTHOEe CcoOnpoTHUBIIEHME
COCTOSHME HOe
obo- OOHOOOJITOBOT'O COEIOMHEHMA Cpesy, BBICOKOIPOYHBIX
3Haue- PacCTAXEHMIO, CMATHI0O OOJITOB fosiToB U3
HUE KJI&CCOB MNPOYHOCTU CTany MapKu
40X "cesexT"
5.6 8.8 10.9 12.9
Cpes R <*>10,42R 0,40R 0,35R 0,37R
bs bun bun bun bun
PacTaxeHue R <*>10,75R 0, 68R 0, 60R - 0,50R
bl bun bun bun bun
CmaTue:
fonT kJjaccal|R 1,60R
TOYHOCTMU A bp u
BonT Kjac- | <**> 1,35R
COB TOYHOCTU u
BwuC
<*> 3HaueHMs R n R onsa OoJITOB KJjlaccoB npouHocTtw 8.8, 10.9,
Bs bl
12.9 wm u3 cramu 40X "cemnexkT" oOTHOCATCHS K OosyiTtam ©e3 IIOKPHBITUS
(HanpuMep, 0e3 LUMHKOBAHMSA U aJIOMMHUPOBAHUL) .
<**> BuhadeHue R onpeneyideTcda OJd COeIOMHSAEMBIX DJIEMEHTOB
bp
U3 CcranM C npenesyioMm Tekydectu nmo 440 H/mm2.

PacueTHble COMPOTUB/EHUA Cpe3y W pacTAKeHUo 60NToB, a TaKXKe CMATUIO 3/1EMEHTOB,
coeguHaembix 6onTamu, npuseaeHsl B Tabanuax .5 u .6 Mpunoxkenua I

R
7.6. PacyeTHOe COMNPOTMB/EHME PaACTAMKEHMIO GyHAAMEHTHbIX 60ATOB ~ 74 onpeaensaloT no
dopmyne

R,=08R,

W NPUHUMALOT cornlacHo Tabauue .7 MpunoxkeHua I
PacyeTHoe conpoTuBaeHue pactsxeHnto U-ob6pasHblix 601TOB, yKasaHHbIX B 6.6, onpeaenstoT no
dopmyne

Ry =085R,

W NPUHUMALOT corilacHo Tabauue .7 Mpunoxkenuma I

R
7.7. PacyeTHOe COMPOTMB/EHWE PaCTAMKEHUIO BbICOKOMPOYHbIX 60oaTOB ~ ' onpepenalT no
dopmyne

R, =0,7R,,, ,(3)

roe b - HopmaTMBHOE CcOMpoTMBAEHWe 60/Ta, NPUHMMaemoe cornacHo Tabnuue T.8
Mpunoxenua I.

. y R
7.8. PacuyeTHoe conportuBneHne pactaXXeHn BbICOKOMNPOYHOU CTaZlbHOM MNPOBOJIOKU ﬂ“



NPMMeEHSAEeMO B BUAE NYYKOB UAW NpALEN, onpeaensatoT no opmyne

R, =0.63R, .

7.9. 3HayeHMe PacYeTHOro CONPOTMBAEHUA (YCUIUA) PACTAKEHUIO CTa/IbHOrO KaHaTa NPUHMMAIOT
paBHbIM 3HAYEHMIO PA3PbIBHOTO YCW/IMA KaHaTa B LLEJIOM, YCTAaHOB/JIEHHOMY TOCYAapPCTBEHHbIMM
CTaHZAPTaMW UM TEXHUYECKMMMW YC/IOBUAAIMM HA CTasibHble KaHaTbl, AENEeHHOMY Ha Ko3dduuMeHT

HageKHOCTU No MaTepuany Y = 1,6.

8. PACYET 3JIEMEHTOB CTA/IbHbIX KOHCTPYKLIUA
MPU LEHTPAZIbHOM PACTAXKEHUN U CHATUN

8.1. PacyeT anemeHTOB CN/IOLWIHOIO CeYEHUsA

R <

8.1.1. PacyeT Ha NPOYHOCTb 3/1IEMEHTOB M3 CTa/IM C HOPMATUBHbIM conpoTusneHnem " 440
H/MM2 npu LeHTPaNbHOM PaCTANKEHMM U CXHATUK BbINOAHAIOT No Gopmye

N

—-x<1
AnRyj/c . (5)

PacyeT Ha NPOYHOCTb PaCTAHYTbIX 3/IEeMEHTOB, 3KCMNAyaTauuAa KOTOPbIX BO3MOXHA W nocne
AOCTUXKEHUA METANNNIOM Nnpeaenia TeEKYYECTU, a TaKXKe PaCTAHYTbIX U CXKaATbIX 3/1EMEHTOB U3 CTaan C

R, .
HOPMaTUBHbIM conpoTuenaeHmem " > 440 H/mMM2 BbiNoAHAT No ¢popmyne (5) ¢ 3ameHOl 3HaYeHun
Ry Ha Ru /7/11 .
PacyeT Ha NPOYHOCTb 3/1EMEHTOB B CEYEHUW C HAape3KOM A/1A ralikm BbINONHAOT KaK pacyeT 6o1Ta
Ha pacTaxeHue (no 15.29).
8.1.2. PacyeT Ha NPOYHOCTb CEYEHUIN B MECTaX KPEeNJIeHMA PACTAHYTbIX 3/1EMEHTOB M3 OANHOYHbIX
YroIKoB, NPUKPENAsemMbiX OA4HOW NOoKoW 6onTamu, BbiNoAHAT no dopmyne (5) u no dopmyne

roe Ve Ko3pduumeHT ycnosuit paboTbl, onpeaensemblin cornacHo Mpunoxenuto E.
8.1.3. PacyeT Ha YCTOMYMBOCTb 3/IEMEHTOB CM/IOWHOIO CEYEHMA MPU LLEEHTPAIbHOM CXKATUK U NPU
yaosnetsopeHun TpebosaHuin 8.3.2 - 8.3.9 BbINOAHAKT No dopmyne

N 4

PAR . 7

roe P . KO3PMUMEHT YCTOMUMBOCTU MPU LLEHTPAIbHOM CXaTUK, 3HAYEHNE KOTOPOro npwu Az 0,4
BbIYMCAAIOT N0 dopmyne

9=0,55-~6"-39,482°)/2° o



3HauyeHMe KoapomumneHTa o B dopmyne (8) BbluncasoT No hopmyne

5=awa—a+ﬂm+12m

1=A1JR /E
roe Y - YC/I0BHaA rTMBKOCTb CTEPXKHA;

a y B . Ko3apduLUMeHTbI, onpeaensemblie no Tabavue 6 B 3aBUCUMOCTM OT TUMNOB CeYeHUn ana
Pa3/INYHbIX TUMNOB KPUBBIX YCTOMUYNBOCTMU.



3HayeHNs Ko3¢-

Tun ceveHns "1"1“';&KI-WIBOP'I dbuumenTos
YCTOMUYHBOCTH o B
a 0,03 0,06
}
' — : ‘
' | b 0,04 | 0,09
_\—'!'—f_—————-____L_____ _‘_4__ _{T
| S N — [ 3 y
ll__ | |
. AV4
H— = Y- N~
A
!l | = ||| c 0,04 | 0,14
S U O R .
| | | |

TNIPHHKMAIOT THIL KDUBOH YCTOMYUBOCTH a.

TlpuMeyanue— JUis NpOKAaTHRIX ABYTABPOB BBICOTOM cBhILIe 500 MM NpH pacyeTe Ha YCTONYUBOCTD B ILTOCKOCTH CTEHKH

3HauyeHun KoapoduumeHTa 2 , BbluMc/ieHHble o popmyJie (8), NpuHUMaIOT He Bonee

TUMNOB KPUBOM YCTONYMBOCTM COOTBETCTBEHHO a, b 1 C.

1<0,4

Mpw 3HaYeHnAx

7,6/ 17

Aana scex tTunos KpMBOVI yCTOl\/’ILIMBOCTM AO0NyCKaeTcA NPUHMUMaTb 4 =1.

Tabnnua 6

Nnpu 3Ha4YeHUAX yCA0BHOM rmbKkocTu ceblwe 3,8; 4,4 n 5,8 ana



3HavyeHus koadPunumeHTa ¢ npuseseHsbl B MpunoxeHnn XK.

8.1.4. PacyeT Ha YyCTOMYMBOCTb CTEPIKHEN U3 OAMHOYHBIX YFO/IKOB BbIMOHAIOT C yyeTom TpeboBaHuit 8.1. MNpu onpeaeneHnn rmbKOCTU STUX CTEPIKHEN paguyc
MHEPLUUM CeYEHUNS YTONKA U PACYETHYIO ASIMHY NPUHUMALOT cornacHo Tpeboeanmsam 11.1 1 11.2.1.

Mpw pacyeTe NOACOB M 3/IEMEHTOB PELUETKM NPOCTPAHCTBEHHbIX KOHCTPYKUWIA M3 OAMHOYHbIX YrOAKOB BbINOHAT TpeboBaHma 17.10 HacToswero CeBoaa
npasu/.

8.1.5. CkaTble 3/1eMeHTbI CO CMJIOLWHbIMM CTEHKaMM OTKPbITOro M-06pa3HOro ceyeHma (PUCYHOK 2) yKpenaatoT NaaHKaMmn UAK PeLLeTKOM, NPY STOM BbINOHAOT
TpeboBaHuAa 8.2.1 - 8.2.9.

x IH”'TH"T
| uJ I

| -
y| -+

a - OTKPbITOE; 6, B - YKPEN/eHHble NAAaHKAMU UK pelleTKamm
PucyHok 2. M-06pasHble cevyeHus 31eMeHTOB

Mpw OTCYTCTBUM NAAHOK UK PELLUETOK TaKME 3EMEHTbI, TOMUMO pacyeTa no ¢opmyne (7) B rnaBHbIX NJAOCKOCTAX X - X U Y - Y, NPOBEPSAIOT Ha YCTOMYMBOCTb NPU
N3rnMbHO-KPYyTU/IbHOM dopMe noTepun yCToMUYMBOCTM o dopmyne

Pe

34ecb - KO3OPULMEHT, NPUHUMAEMbIA PABHbBIM:



= <
P =P npu P = 0,85;

q)c 209684_0)21@1 Sl npu ¢)1 >0,85,

rae sHayeHue P serancasior no dopmyne

# =760 /A7 (12)

(&
B popmyne (11) koaddpuumeHt ™M onpenensatoT cornacHo Mpunoxkenuto U.
8.1.6. CoeaMHeHMe NosAca CO CTEHKOM B LLEHTPa/IbHO-C}KAaTOM 3/1IEMEHTE COCTaBHOIO CMJIOWHOrO CeYeHUsA paccunTbiBatoT no popmysam Tabamupl 40 Ha caBur

OT YCNOBHOM nonepeyHoit cuabl — -, onpeaensemoit no dopmyne (18).

8.2. PacyeT 31eMeHTOB CKBO3HOTO CeYeHUA

A4
8.2.1. PacyeT Ha NMPOYHOCTb 3/1IEMEHTOB CKBO3HOIO Ce4€HUA NPU UEHTPA/IbHOM PACTAXKEHUN U CHKATUU BbINONHAKOT NO cboplvlyne (5), roe " -naowaab cevyeHua
HEeTTO BCEro CTep>xHA.
8.2.2. PacyeT Ha yCTOl‘/JILIMBOCTb CXaTbIX CTep)KHeﬁ CKBO3HOIo ce4yeHwnAa, BeTBN KOTOPbIX COeAUNHEHDbI MNZ1IaHKaMU UK pelleTKamMmy, BbINOJTHAKOT MO cbopN\yne (7);

npu 3ToM KoapduUmneHT P otHocuTenbHo cBoboaHol ocK (NepneHaAUKYAAPHOM NAOCKOCTM NAaHOK UK peLleToK) onpeaenaoT no popmynam (8) n (9) ansa Kpmeoi

. . - Ay . .
YCTOMNYMBOCTU TUMA b ¢ 3aMeHOoI B HUX A wa 7% 3nauenne o ONpeaenstoT B 3aBUCHMOCTH OT 3HaUYeHWH ¢, IpuUBEAEHHDIX B TabnLe 7 418 CTEPXKHEN C YMCIOM
naHenemn, Kak NpaBu/io, He MeHee LWecTu.

Tabnnua 7



Tun

CxeMa ceueHus

TIpesenenHas ruGKOCTb A, CTEPXKHS CKBOSHOTO CEHEHHUS

ceue-
HUA C ITTaHKaMKH C pelCTKaMKu
! P Ay = 2+ 0,820+ 2
= .+ U, +n s 2
i-—l—-L 7N o hep = Ay o= Ad, (15)
! S A
[ toe 1= lImI: A
— 4 — s
X i ] X roe o= IOZ‘—ZI—.
EE. s
s e oo}
Iy,
| yb !
1 yi
2 Rt —
= _C
= N |Pe= = Mo +0,82[ (L mONG + NS R T E
| l ) o m; Ap Adl (16)
— pL ——L AH—x +(1+n2)x,,2],
3
' -__:dl o = 10—4——
N m=Tub, e bl
e SR A
b, 3
—— Ty =102
Iol, bl
(d, v d, OTHOCATCS K CTOPOHaM COOT-
BETCTBEHHO b, ¥ b,).
¢ = A2 +0,82(1+ 3\ A
3 5 AM _3 ef max N3 )Ab3 5 )"ef = A'Z'nax +0,67(l‘zd;, a7
/7N '

roe 3 Islb

d3

oa=10=5—.
rae bzl

0O603HavyeHuA, NpUHATbIE B Tabauue 7:




/Iy - TMBKOCTb CKBO3HOIO CTEPIKHSA B MIOCKOCTH, NEPNEHANKYNAPHON OCU Y - Y;

ﬂmax - Hanbonblian U3 rMGKOCTEN CKBO3HOIO CTEPXKHA B MAOCKOCTAX, NepneHANKYASPHbIX OCAM X - X UJIN Y - Y, PaBHanA COOTBETCTBEHHO lx /lx nnu ly /ly (roe

i, iy - paamMyCbl MUHEPLUWN CEYEHWNA CKBO3HOTO CTEPIKHA B LENOM);

Ayis Ao, /1,,3 - TMBKOCTU OTAE/NbHbIX BETBEN NpU n3rnbe B NNOCKOCTAX, NEPNEHAUKYNAPHBIX OCAM COOTBETCTBEHHO 1 -1, 2 - 2 1 3 - 3, Ha y4acTKax mexay
CBAPHbIMW LWBAMM UAM KPaHUMK 6ONTaMK, NPUKPENAAIOLWMMN NNAHKK;

b, d, lb - pa3mepbl, onpegensemble No pucyHkam 3 un 4;

A - nnowaab ceYeHUn BCEro CTEPIKHSA;

A,, A,,, A;; - nnowaamn nonepeyHbIx ceYeHNii PaCKOCOB PELIETOK, PaCNONOMEHHbIX COOTBETCTBEHHO B MIOCKOCTAX, NepReHANKYAApHbIX ocam 1 -1, 2 -2
M NapannenbHbix ocu 3 - 3 (MpU KPECToBOM pelleTKe - ABYX PacKOCOoB);

1,,, 1,; - MOMeHTbI MHEPLUMM CeYeHn BETBE OTHOCUTENbHO OCelt CooTBeTCTBEHHO 1 - 11 3 - 3 (a1s cedernit Tunos 1 v 3);
I,,, 1,, - 70 e, ABYX yronKos OTHOCUTENBHO OCelt cooTBETCTBEHHO 1 - 1 1 2 - 2 (a0A cevenuns TMna 2);

[S - MOMEHT UHEPLINUU CEYEHUS OAHOM NIAaHKM OTHOCUTE/IbHO COBCTBEHHOM OCU X - X (PUCYHOK 4; ansa ceyeHnii Tunos 1 u 3);
]Sl , 152 - MOMEHT UHEepLMU CeYEHNA O4HOM U3 NAAHOK, PACMO/IOXKEHHbIX B M/IOCKOCTAX, MepneHANKYAAPHbIX OCAM COOTBETCTBEHHO 1- 11 2 - 2 (ana ceyeHun

TMna 2).
MpumeyaHume. K TUNy 1 OTHOCAT TaK}Ke CeYEeHUA, Y KOTOPbIX BMECTO LUBENIEPOB NPMMEHEHbI ABYTaBpbl, TpybUaTble u apyrue npoduan Ans ogHon namn obenx

BETBEMN; NMPUITOMOCNY-Y U 1-1 ponKHbI npoxoaunTb Yepe3 LEHTPbI TAXKECTU COOTBETCTBEHHO CEYEHNA B LEIOM U OTﬂ,eanOVI BE€TBW, a 3Ha4YeHNA N U ﬂ’bl B d)opmyne

(12) ponkHbl 0b6ecneunTb Hanbonblee 3HaYeHne ﬂef .



a - TpeyrosibHan; 6 - TpeyrosbHas ¢ pacnopkamu;
B - KPECTOBASA; I - KPECTOBAA C PacnopKamm

PMCVHOK 3. Cxembl PaCKOCHbIX pelweTOK CKBO3HbIX CTep)KHeﬁ






PUCYyHOK 4. CKBO3HOM CTEp}KeHb C NAaHKamu

PacueT Ha yCTOMYMBOCTb CKBO3HbIX CTEP)KHEW C YMCIOM NaHeNel MeHee LecTU AOoMNycKaeTcs
BbINO/HATD:

NPY NN3aHKaXx - KaK pacyeT paMHbIX CUCTEM;

Npuv peLleTKkax - cornacHo TpebosaHuam 8.2.5.

8.2.3. B CKBO3HbIX CTEPKHAX C NJAaHKAMM YCI0BHAA TMOKOCTb OTAENbHON BETBU ﬂ“, /1”2 nnu /1”3
(Tabnunua 7) Ha yyacTKe mexKay CBapHbIMM LWBAMU UM KpaHUMM BONTaMU, NPUKPENAAIOLMMU NNAHKMY,
A0/1XKHa 6bITb He bosee 1,4.

Mpn HaAMYUKM B OHOIN M3 NAOCKOCTENM CNIOLWHOIO IMCTa BMECTO M/1aHOK (PUCYHOK 2, 6, B) rMBKOCTb
BETBM BbIYMCAAKT NO pPagMycy MWHEPLMW MNONYCEYEHUA OTHOCUTENIBHO €ro LEeHTPanbHOM OCH,
nepneHANKYNAPHON NAOCKOCTU NAAHOK.

8.2.4. B CKBO3HbIX CTEPIKHSAX C pelleTKaMu NOMMMO pacyeTa Ha YCTOMUYMBOCTb CTEPIKHA B LLe/IOM
NPOBEPAOT YCTOMYMBOCTb OTAE/NbHbIX BETBEM Ha ydacTKax mexagy ysnamu. lMpu HeobxoammocTu
YUYMTbIBAIOT BAUAHNE MOMEHTOB B Y3/1aX, HANPUMEpP, OT PaCLEHTPOBKM 3/1EMEHTOB PeELLETKU.

B CKBO3HbIX CTEPXKHAX C PeLIeTKaMM YCN0BHAA TMOKOCTb OTAE/IbHbIX BETBEW MEXKAY Y31aMU, KaK

NpaBMo, 4OMKHA BbiTb He 6onee 2,7 1 He AO/MKHA NPEBbILATL YCAOBHYIO NMPUBEAEHHYIO TMBKOCTE &
CTEPXKHA B LLe/IOM.

JonyckaeTtca npuHUMMaTb 6os1ee BbICOKME 3HAYEHUA YCI0BHOM rTMOKOCTM BETBEN, HO He Bonee 4,1,
NPV YC0BUK, YTO PacyeT TaKMUX CTEPXKHEN BbINOSIHEH COrNAacHO TpeboBaHuMam 8.2.5.

8.2.5. PacyeT CKBO3HbIX CTEPXKHEN C pelleTKaMm Npu ydeTe yKasaHHbIX B 8.2.2 - 8.2.4 gonyLweHni

R Ryd = (olR

BbINOAHAT No dopmynam (7) n (8) c 3ameHoI B HUX 3HadeHna ¥ Ha Y.

%

2

Aana OT,CI,EﬂbHOI;'I BETBU NpU ﬂ% - NMPUHUMAIOT

1, =0,7,

A >3,2 y
pasHbim 1,0, a mpn ~? >~ onpegensaoT no popmynam (7) v (8) npu pacuetHoln AsnHe o

Mpy 3ToM KO3QULMEHT YCTOMUYMBOCTU

/
(roe " - pnnHa BETBU; Ha PUCYHKe 3, a - A/IMHa BeTBM 2 7).

2,7<4, <32 .

B MHTepBasie yCNOBHbIX rmbkocTen A (DI AOoNnyCKaeTcA JNINHEeNHan nHTEPNONAUNA

mexay 1,0 1 3HayeHnem P npwm /1” =3,2.

8.2.6. PacyeT cOCTaBHbIX 3/1IEMEHTOB M3 YrOJIKOB, LIBEANEPOB U ApP., COEANHEHHbIX BMJIOTHYIO UK
yepe3 MpPOKNALKW, BbINOMHAKT KaK CM/JOWHOCTEHYATbIX MNPU  YCAOBUM, YTO YYaCTKM MeXAy
COeAMHAIWMMIN CBAapHbIMU LIBAMW MM LEHTPAMWU KpalHMX OONTOB HE MpPEeBbIWAOT ANA CHATbIX
anemeHToB 40i n pgna pactanyTtbix 80i. 34ecb paguMyc MHEPUMWU CeYEeHMs | Yyroska Waum weensaepa
NPUHMMAIOT AN TAaBPOBbIX UAW ABYTABPOBbIX CEYEHUIA OTHOCUTENIbHO OCW, NAapanaefnbHOM MAOCKOCTU
pacnonoXeHUsa NPOKNA[OK, @ ANA KPECTOBbIX CEYEHUM - MUHUMAJIbHBIN.

Mpu 3Tom B npeaenax ANVHbI CKATOFO 31eMeHTa NpPeAycMaTpuMBalOT He MeHee ABYX
NPOMEKYTOUHbIX CBS3eN (MPOKNAA0K).

8.2.7. PacyeT coegMHUTENbHbIX MJIQHOK WM 3/IEMEHTOB PELUETOK CXHATbIX CTEP)KHENW CKBO3HOro
CeYeHMA BbIMONHAOT HA YC/IOBHYIO MOMEPEYHY cuiy Qﬁ"
CTepXKHA 1 onpegenaemyio no bopmyne

, NPUHNMaemyo NOCTOSIHHOM MO BCel annHe

- . 76 J—
0, =7.15:10°(2330-E/R)N /g
rge N - npoao/sibHoe ycnnme B COCTaBHOM CTEPIKHE;

P K03OPULMEHT YCTOMUYMBOCTU MPU LEHTPASIBHOM CHATUKU, MPUHMMAEMbBIM NPU pacyeTe
CKBO3HOTO CTEPYKHA B MNOCKOCTU MIAHOK MU PELLETOK.



YCN0BHYIO NOMNEpPeYHyo cuny Qﬁ" NPUHMMAIOT:

NPy HaMYMM TONbKO COEAMHUTENbHBIX NIAHOK (PELeToK) - pacnpeAeneHHON NOPOBHY MeXay
nAaHKamu (pelweTkamu), NexawmmMmm B NAOCKOCTAX, NepneHAMKYAAPHbIX OCU, OTHOCUTENbHO KOTOPOW
NPOU3BOAMUTCA NPOBEPKA YCTONUMBOCTY;

NPV HaIMYMM CTNIOLLIHONO JIUCTA U COeAMHUTENbHBIX NNAHOK (peLleTokK) - pacnpeaeeHHoW NOPOBHY
MeXA4y MMCTOM U NNaHKaMu (pelueTKamm), Nexalmnmmy B NAOCKOCTAX, NapaniefbHbIX TUCTY;

NpM pacyeTe PaBHOCTOPOHHMX TPEXTPAHHbIX CKBO3HbBIX CTEPXKHeN - pasHoi 0,8 </ nna Kamgoi
CUCTEMbI COEANHUTEIbHbIX NJIAHOK (PELIETOK), Pacno/IOKEHHOM B O4HOW rpaHMu.
8.2.8. PacyeT coeAMHUTENbHbIX NAAHOK U UX NPUKPENAEHUI (PUCYHOK 4) BbINOAHAIOT Kak pacyet

, F, y
3/1EMEHTOB 6e3paCKOCHbIX d)epM Ha COBMeCTHOe AeUCTBue cunbl ¢, cpesbiBatoWwen naaHKy, ¥ MOMeHTa

S, n3rnbaloLLLero naaHKy B ee NJA0CKOCTU, 3HaYeHMA KOTOPbIX onpeaensatoT no Gopmynam:

Fs :Qslb/b;(lg)

M =QlbI2 o0

roe O, - yCNI0BHanA nonepeyHasn cuia, NPUXo4ALLIAACcA Ha NAaHKY O4HOW rpaHu.
8.2.9. PacyeT 31eMeHTOB COeAUHUTENbHbIX PELETOK COCTABHbIX CTEPKHEN BbINOAHAIOT KaK pacyeT
3/1IEMEHTOB PEeLIeTOK MAOCKUX Gepm; ONA PELIeTOK MO PUCYHKY 3 ycuMe B PacKkoce onpeaensioT no

dopmyne

N, =a0dlb

rae @ . K03 dUUMEHT, NPpUHUMaEMbId paBHbIM: 1 Ans pelweTkn no pucyHKy 3, a, 6 n 0,5 - no
PUCYHKY 3, B;

O - YCNIOBHAA nonepeYyHasn cuna, NpMxoaallanca Ha ogHy NJI0CKOCTb PeLleTKu.
Mpn pacyeTe pPacKOCOB KPECTOBOW pelweTKU C pacnopkamu (pucyHoK 3, r) yduTbiBaloT

N .
[IONOJIHUTE/IbHOE YCuAne ¢, BO3HMKalOLLEE B KaXKA0M packoce oT o6xaTusa BeTBei 1 onpeaensiemoe
no popmyne

Ny =aN,4,/ 4, 0

e @ =dI} /20" +d°)

pUCyHKe 3;

- K03pPULUMEHT, BbluMCAAEMbIN MO pasmepam b, ¢, d, ykasaHHbIM Ha

b - ycunue B oaHOM BETBM CTEPIKHSA;
A4, 4,
, - niowaab ceveHms COOTBETCTBEHHO Packoca M BETBM.

8.2.10. PacyeT cTep)KHel, npegHasHauYeHHbIX A1A YMEHbLIEHMSA PacyeTHOM AJMHbI CHKaTbIX
3/1IEMEHTOB, BbINOJIHAIOT Ha YCU/IME, PAaBHOE YC0OBHOW NONEPEYHON CUe B OCHOBHOM CKaTOM 3/1IEMEHTE,
onpeaensemoit no dopmyne (18).

PacyeT pacnopok, npeAHasHaYeHHbIX 417 YMEHbLUEHUA PACYETHON AJ/IMHbI KONOHH B MNJIOCKOCTH,
nepneHaNKyNAPHOM NAOCKOCTU NOMNEePEeYHbIX Pam, NPU HaJIMYMKU Harpy3oK OT MOCTOBbLIX UM NOABECHbIX
KpaHOB BbINOJIHAIOT HA YC/IOBHYIO NMONepeyHyto cuay, onpegensemyto no popmyne (17), rae sHayeHme N
NPUMHUMAETCA PaBHbIM CYMME MPOLO/bHBIX CUA B ABYX KOJIOHHAX, COEAMHEHHbIX PacropKom.



8.3. MpoBepKa yCTOMYMBOCTU CTEHOK N NOACHbIX INCTOB
LLeHTPANbHO-C}KaTbIX 3/1€MEHTOB CM/IOWHOr0 CeYeHms

8.3.1. Mpn npoBepKe YCTOMYMBOCTM CTEHOK B KayecTBE PacCYeTHOMN BbICOTbI h‘-’f NPUHUMAtOT
(pncyHoK 5):

MOJIHYIO BbICOTY CTEHKM - B CBAPHbIX 31€MEHTAX;

paccTonaHMe mexay 6AMKalMMKM K OCM 31eMeHTa KpasMK MOACHbIX YrOJIKOB - B 3/IeMEHTax C
OPUKLMOHHBIMU NMOACHBIMWU COeAUHEHNAMM;

PacCToAHME MeXAY HaualaMn BHYTPEHHMUX 3aKPYINEeHUI - B NPOKaTHbIX Npodunsx;

PaccTosiHME MEXKAY KPasstMu BbIKPYKEK - B THYTbIX MPObUAsX.

by by by by by
. 1 T i
N - = w “,-\l
) oy ® = =
= f, = =
H— -
| Sem———————"—"




PucyHoK 5. PacyeTHble pasamepbl CTEHOK, CBECOB MOJOK,
NOACHbIX TMCTOB B NPOKATHbIX, COCTaBHbIX U THYTbIX I'IpOd)M/'IFlX

8.3.2. YCTOINYMBOCTb CTEHOK UEHTPA/IbHO-CXATbIX 3/1EMEHTOB CMN/IOWHOIo ce4yeHnA, Kak npasunao, CHNUTAKOT obecneyeHHOM, ecnu YCNnoBHaA rMBKOCTb CTEHKM

2 =, /t)JR IE y
v o " w Y He npeBsblllaeT 3HaYeHM NpeaenbHON yCNoBHOM rMBKocTM ~ ¥V, onpeaensemblx no Gopmysiam Tabauubl 8 U NpUHUMaEeMbIX He bonee
3HaHEHMl7I, YKa3aHHbIX B I'IpaBOﬁ 4aCTU HEPABEHCTB.

Tabnnua 8
YcnosHast
CeueHue TUGKOCTE TlpenensHas ycnosHas TMOKOCTb CTEHKHU R,
31EMEHTA ),
L 1 + T2
~ o T <2 1,30 + 0,15% (23)
— ole Al >2 1,20 + 0,35% <2,3 (24)
° i <1 12 ©5)
. >1 1,0+ 0,2% < 1,6 (26)

<08 1,0 @7)
> 0,8 0,85+ 0,19% < 1,6 (28)

08< 7% <4 (0,40 +0,078)(1+0,25/2=b, /hy)  (29)




O603HayeHun, NpUHATbIE B Tabanue 8:

A - ycnosHasa rmbKoCTb 31eMeHTa, MPUHUMaeMas B pacyeTe Ha YCTONUYMBOCTb MPU LeHTPasbHOM
cKaTUK;

bf - LUIMPMHA NONKM TaBpa.

MpumeyaHua. 1. B KOpO6HaTOM ceyeHnn 3HavyeHue ﬂ“uw onpeaenaeTtca OnA NNaCTUHOK,
PaCNONOXKEHHbIX NapannesibHO NJ10CKOCTU, B KOTOpOﬁ nposepAaeTcAa yCTOVNMBOCTb 3/1EMEHTA B LLE/IOM.

2. B TaBPOBOM CEYEHUM JOMKHO cobatogaTtbes ycnosre 1 < bf /hef <2:;npu A <0,8uam 1 >4

B popmyne (29) npuHMmaroT cootsetctBeHHo A =0,8 uam 4 =4.
3. 3HaK "<=" B popmynax 03Ha4aeT, YTo 3HaAYeHue ﬂuw cnepyet NPUHUMATb PABHbIM YKa3aHHOMY B

NpaBoW YacTK B C/ly4ae ero NpeBblleHna Npu pacyeTte no popmyne.

8.3.3. CTeHKM LLeHTPaIbHO-C}KaTbIX 3/IEMEHTOB CM/IOLWIHOMO ceYyeHumA (KONOHH, CToeK, onop v T.n.)

A,>2,3 2,5h, 3h

npu “ = 77 KaKk NpaBWO, yKPENAsaIoT nonepeyHbIMmU pebpami skecTkocTu c waromoT ¢ go ~ ¢
; Ha KaXKA0M OTMPaBOYHOM 31eMEHTE LOMKHO ObITb HE MeHee AByX pebep.

B CnAOWHOCTEHYATbIX BETBAX KOJMIOHH CKBO3HOMO ceyeHua pebpa KecTKoCTM [onycKaetcs
YyCTaHaBAMBaTb TOJIbKO B y3/1aX KPenaeHUA COEANHUTENbHbIX PELIETOK (MAaHOK).

B CTEHKe, prenl’IEHHOVI TOJIbKO nonepevyHbiMuU pe6paMM, LWNPUHA UX BbICTyI'IaI'OLI.I,Eﬁ yactm ”

h,, /30+40

) MM, AN 0OAHOCTOPOHHErO

2b, R, /E

[O/MKHa BbITb ANA NAapHOro CUMMMETPUYHOTO pebpa He meHee (

h./20+50 t
pe6pa - He meHee ( ¢ ) MM; TonWMHA pebpa ~ AonKHa bbiTb HE MeHee
CTeHKM [onycKaeTca YKpennaTb OAHOCTOPOHHWUMW MonepedyHbIMU pebpamu  KecTKoCTU U3
OZINHOYHbIX YrO/IKOB, NPUBAPEHHbIX K CTeHKe nepom. MOMEHT MHEPLMN Takoro pebpa, BbluMCASEMbIN
OTHOCUTE/IbHO OCU, COBMaAatoLLEN C BanKalen K pebpy rpaHblo CTEHKU, A0MKEH ObiTb HE MeHee Yem
ANS NapHOro cMMMeTpu4YHoro pebpa.

8.3.4. B ueHTpanbHO-CXKaTbIX 3/IeMeHTax ABYTaBPOBOro CEYEHUA C PaCYETHOMN BbICOTOM CTEHKMU o
B C/ly4ae ee yKpenaeHMA npoaoabHbIM pebpom KEeCTKOCTH, PACNONOXKEHHbIM MOCeEpPesMHE U MMEIOLUM

1
—1-<6 _
I ht A
MOMEHT MHepummn cevenma '/, npm ¢V cnepyet 3HaveHue ¥, ycTtaHoBnAeHHoe B 8.3.2,
YMHOXMUTb Ha KO3PPULMEHT
1 1
B=1+0,4——(1-0,1—)
h 3 3
ef "w o "w .(30)

Mpu pacnonoxeHun pebpa C OAHON CTOPOHbI CTEHKM €ro MOMEHT WMHEepUUM BbIYUCAAIOT
OTHOCUTE/IbHO OCK, CoBMaZatoLLel ¢ 6anKalien rpaHblo CTEHKN.

h

B cyyae BbINOSHEHUA NPOAOALHOTO pebpa B BUAe rodpa CTEHKM NPU BbIYUCAEHUU ¢ yunTbIBAIOT
pa3BepHyTYIO A/MHY rodpa.

MpoaonbHble pebpa KECTKOCTM BKAOYAIOT B PACHETHLIE CEYEHUA 3/IEMEHTOB.

MUWHMMaNbHble pa3mepbl BbICTYNAOLWEN YacTW NPOAO/bHbIX pebep KeCTKOCTU NPUHUMAIOT KaK Ans
nonepeyHbix pebep cornacHo TpeboBaHMAMm 8.3.3.

8.3.5. B cnyyanax Korga ¢akTMyeckoe 3HaYeHWe YC/OBHOW TMOBKOCTM CTeHKM ~ ¥ npeBblwaeT

npeaenbHoe 3HaYeHue ~ “, BbluMcneHHoe no popmynam (23) - (28) Tabaumubl 8, NPOBEPKY YCTOMYMBOCTU



anemeHTa no ¢opmyne (7) AonyckaetcA BbINOAHATL C YYeTOM pPacYeTHOM YMeHbLIEHHOW naolagu

Ad
ceyeHua cornacHo lNMpunoxxexHuio T.

8.3.6. Mpwu npoBepKe YyCTOMYMBOCTM MOSICHbIX SIMCTOB B KaYecTBE PacyeTHOM LUMPUHbLI CcBeca o
NPMHMMALOT paccToAaHuMe:

OT rpaHK CTEHKM A0 Kpas NosACHOro A1cTa (MOIKK) - B CBapHbIX 3/IeMEHTaX;

OT OCWU KpaiHero 60/Ta B Mosice A0 KpaA MOACHOIO JINCTA - B 3/1IeMeHTax C PPUKLMOHHbIMMU
NOACHbIMU COEANHEHUAMMU;

OT Haya/la BHYTPEHHEro 3aKpYrneHuMa 40 Kpasa NOJIKKU - B MPOKATHbIX Npodunax;

OT Kpas BbIKPY*KKWN 40 KPana MOJIKK - B THYTbIX Npodunsax (pucyHok 5).

8.3.7. YCTOMYMBOCTb MOACHbIX JUCTOB W MOAOK LEHTPANbHO-C}KATbIX 31€MEHTOB CMJIOLWHOrO

. ﬂz(bef/tf),/Ry/E
ceyeHun cumTaloT obecneyeHHOM, ecin ycnoBHaa rTMBKOCTb cBeca nosAca (Nosku)

He NpeBbILLAeT 3HAaYeHWI NPeAeNbHOM YCNI0BHOM MMBKOCTU cBeca nosca (nonku) ¥, onpesensiembix no

dopmynam Tabnnubl 9, B KOTOPLIX NPU 3HAYEHUAX A <0,8namn A4 NPUHUMAIOT COOTBETCTBEHHO A =

0,8 nnmn A =4,

Tabnmua 9
C IpenensHas ycnoBHast rTMGKOCTb CBeca Iosica
cuenue (nonku) Kuf nipK rubxocTu 3neMenTa 0,8 < ) <4
_T_ T 0,36 + 0,107% 3D
— 0,43 + 0,087% (32)
|
o 0,40 + 0,07 % (33)

,__J| 0,85+0,19% (34)
|
|
|
H’

O603HayeHue, NpuHAToe B Tabaunue 9:

A YCNOBHaA T’MBKOCTb 3/IeMeHTa, NPUHUMAEMas B pacyeTe Ha YCTOMUYMBOCTb NPW LEHTPA/IbHOM
cxKaTuu.

MpumeyaHne. Onsa ceecoB nosica (NONOK), OKaliMIeHHbIX pebpamu (puUcyHOK 5), npeaenbHble

3Ha4YeHUs YCNOBHOW TMBKOCTH /1:4 , BbluMCNeHHble no popmynam (31) n (32), ymHOKatOT Ha KO3 DULUEHT

1,5, a no ¢opmyne (33) - Ha 1,6.
8.3.8. B LeHTpanbHO-CXaTbIX 3/1eMeHTax KopobyaToro cedyeHUs npeaenbHyo YCI0BHY rTMBKOCTb

NOACHOIo JIUCTa W] NMPUHUMAOT Mo Ta6nmu,e 8 KaK pA4na CTeHoK Kopo6anoro cevyeHumA:

/Tuf,l = (befJ /[f)\/Ry /E .



a .
8.3.9. BbicoTa oKaiimastowwero pebpa cseca nosca (nonku) ¢ (PUCYHOK 5), U3mepsemasn oT ero

. b.
OCW, JOMKHA BbiTb He MeHee 0,3 ¢ B anemeHTax, He YCUAEHHBIX NAaHKamu, u 0,2 ¢ - B anemeHTax,

2a ,..|R | E
YCUNEHHbIX NAaHKamu (Tabanua 9); npm sTom ToNLMHA pebpa A0KHaA ObiTb HE MeHee o Y .
8.3.10. MNpK Ha3HaYeHMU CceYeHU LLeHTPaNbHO-CHKATbIX 3/1€MEeHTOB No npeaenbHOn rMbKocTu

3HaYEHWA NpPeAenbHbIX YCAOBHbIX rMbKocTeit cteHku u mnoscos ¥ (7 1), onpegensembix
COOTBETCTBEHHO MO Tabauuam 8 M 9, OOMYCKAeTCA YBENUUYMBATb YMHOMEHWEM Ha KO3pPUUMEHT

JpAR | N
; , HO He bonee yem B 1,25 pasa.

9. PACYET 3/IEMEHTOB CTA/IbHbIX KOHCTPYKLMIM NPU U3TUBE
9.1. O6wme NonoKeHns pacyeTa

B 3aBMCMMOCTU OT Ha3HaYeHMUsA, YCA0BUI IKCNAyaTaLUMKM pacyeT usrmbaembix anemeHToB (6anok)
BbIMNONHAOT 63 yyeTa UM C y4eTOM NAacTUYEeCKMX AedpopmaLmii B COOTBETCTBUN C NOAPA3AENEHNEM
9/1IeMeHTOB Ha TPM Kaacca cornacHo 5.2.6.

Bankn 1-ro Knacca NpMMeHAIOT ANA BCeX BUAOB Harpy3oK M pPaccymMTbiBAlOT B npeaenax ynpyrux
aedopmaumin; 6ankm 2-ro U 3-ro KAaccoB NPUMEHSIOT A/ CTAaTUYECKUX HarpPy3oK W PaccyMTbIBAIOT C
YY4ETOM Pa3BUTMA NACTMYECKUX aedopmaumii.

Banku KpaHoBbIX NyTel (M3 0A4HOPOAHON CTaNM M BUCTaNbHbIE) MO KPaHbI FPYNN PeXXMMOB PaboTbl
1K-5K no NOCT 25546 npu pacyeTe Ha NPOYHOCTb A0MNYCKAETCA OTHOCUTb KO 2-My KNaccy, NPy OCTabHbIX
pacueTax - cnefyeT OTHOCUTBL K 1-my Knaccy.

Jpyrve 6uctanbHble 6anKM OTHOCAT KO 2-My KNACCy M PACCYUTLIBAIOT C YY4ETOM OrPaHUYEHHbIX
nnacTmyeckux aedopmauuii B CTEHKe, 3HAYEHMA KOTOPbIX AO/KHbI ONpenenaTbCs AOCTUMKEHUMEM

R

pPac4eTHOro conpoTmnBneHnA o B noAcax, BbIMO/IHEHHbIX U3 bonee npquoﬁ CTanu.
9.2. PacyeT Ha NMPOYHOCTb n3rnbaembix 3/1€MEHTOB CMJIOLWHOMO CeYeHUA

9.2.1. PacuyeT Ha NpoYHOCTb 6anok 1-ro Knacca BbINOAHAOT No Gopmyiam:
npv 4enNCTBUN MOMEHTA B OAHOM U3 FNaBHbIX NAOCKOCTEN

M <1

W R
n,min yyc ; (35)
npw AenNcTBUK B CEYEHUN NONEPEYHOM CUNbI

GNP

It Ry, - (36)

npu AEVICTBMM MOMEHTOB B ABYX IM1aBHbIX MNJIOCKOCTAX

M, M

yE ~—x <1
]anyyc ]ynRy]/c

,(37)

rAe X Uy - PacCTOAHUA OT IMaBHbIX OCEN A0 PAacCMaTPUBAEMON TOYKU CEYEHUS;
npu 0AHOBPEMEHHOM AENCTBUN B CTEHKE DBA/IKMW MOMEHTA M NONepeYHomn Cusbl



0,87
—\/O'f —-0,0, +O'y2 +3Tfy <1

Ryj/c , (38)

o.=M,y/I

rae "o HOpMa/JibHOE HanpAaxeHne B Cpe,D,MHHOm NTIOCKOCTU CTEHKU, NapannenbHoe

NpPoAo/IbHOM Ocu Banku;

o O
Y - T0 ke, nepneHaMKynapHoe npoaosbHoM ocn 6anku, B TOM umucae ¢ onpepgensaemoe no
dopmyne (41);

., =0S/(It,)

- KaCaTe/ibHO€E HanpAXeHne B CTEHKE.

o o T

HanpsaxeHna ~* mn 7, npuHumaemble B dopmyne (38) co cBoMmM 3HaKamu, a Takke ¥
onpeaensoT B 04HOW U TOM Ke TOUKe CTEHKMN Banku.

Mpu ocnabneHnn CTeHKN OTBEPCTUAMM A1A 6ONTOB NEBYIO YACTb Gopmybl (36), a TaK:Ke 3HaUYeHUe

T
Y B dpopmyne (38) ymHOXKaAIOT Ha KO3 dULUEHT

azs/(s—d)’(gg)

rae s - war oTBepCcTuit;

d - AnameTp oTBEpPCTUS.

B 6ankax, paccumTtbiBaemblx no ¢opmyne (37), 3Ha4YeHUsI HaMNPAXKEHUN B CTEHKE BaNIKMU OOJIXKHbI
6bITb NpoBepeHbl No dopmyne (38) B ABYX rNaBHbIX NNOCKOCTAX U3rnba.

9.2.2. PacyeT Ha NPOYHOCTb CTEHKM BaNKM, HE YKPenaeHHOW pebpamm XKecTKoCTU, Npu AeicTBUN

o
MECTHOrO HanpsKeHus /¢ B mecTax NPUIONKEHUA Harpy3ky K MOsACY, a TakKXKe B OMOPHbIX CeYEHMAX
6anKK BbINOHAOT No popmyie

;10(: <1
Ve (a0)

L

3necb F - pacyeTHas Harpyska (cuna), npuHumaemasn cornacHo CHuM 2.01.07;

¢ - ycnoBHaa AMHa pacnpeseneHna HarpysKku, onpegensemas no Gopmynam:
ANA Cy4aeB No pUcyHKam 6,a n 6, 6

ly=b+2h

AN1A CIyYan No PUCYHKY 6, B

L=yl i
o TVNI T )

rae h - pasmep, paBHblii Cymme TOJILLMHBI BEPXHEro nosca 6asku M KaTeTa NOACHOro WBea, ecnu
HWKHAA 6anka cBapHas (pUCYHOK 6, a), MO0 PACCTOAHMIO OT HAPYKHOW rpaHW MNOJKM A0 Hadyana
BHYTPEHHETO 3aKPYyrneHuna CTEHKU, eCIN HUXKHAA Banka NnpoKaTHan (PUCYHOK 6, 6);

v . KO3pPMUMEHT, NPUHMMaEMbI paBHbIM: 3,25 - a4na cBapHbIX M NPOKaTHbIX 6anok; 4,5 - ana
6a/10K ¢ GPUKUNOHHBIMU MOACHBIMU COEAUHEHUAMMU;



. CyMMa COBCTBEHHbIX MOMEHTOB UHEPUUN NoAcCa 6ankun u KpPpaHOBOro pesibCa Uan MOMEHT
MHEpUMN ceyeHuAa, coctoAlero wun3 noAca WU pesbCa B C/ayd4ae nMNpuBapkn penbCa WBaMy,
O6€Cﬂe‘-IMBaI-OLLI,VIMM COBMECTHYHO pa60Ty noAca n penbca.

v unnrrn}\} <.{ }QJ N~ {
[ {
4 —.’r , ‘__i__l f, 2 lcf r,
|
|
T

a - cBapHoIt; 6 - NpoKaTHO;
B - CBAPHOM MM MPOKATHOM NP Harpy3Ke OT Kosleca KpaHa

PucyHOK 6. Cxembl pacnpeaeneHna cocpeaoTOYEHHOM HarpysKku
Ha CTeHy 6anKku

9.2.3. PacuyeT Ha NPOYHOCTb paspesHbIX 6asoK 2-ro U 3-ro KNaccos ABYTaBPOBOro M KopobyaToro

. R <
ceyeHui (pUCyHOK 7) U3 CTanu C HOPMATUBHbIM conpoTueieHnem ¥ 440 H/mm2 npu cobnoaeHnmn

= <
TpeboBaHui1 9.4.6,9.5.8,9.5.9 1 9.5.14 1 npu KacaTeNnbHbIX HANPAXKEHUAX s Q" /AW <0,9R

5 (kpome
OMOPHbIX CEYEHU) BbINOAHAOT No Gopmyam:

I >1
npu nsrnbe B NNOCKOCTN Hambonbluen KecTkoctu ( * 7)
M
g <1
CxﬂVV:m,minRyyc . (44)
7.=0 /(24,)<0,5R
npv n3rnbe B ABYX rNaBHbIX NNOCKOCTAX U HAMPSXXeHuax » Qy ( f) T
M M
x + z <1
cxlBWxn,minRyyo CyWyn,minRy]/c . (45)
3gecb ¥, Y -abcontoTHble 3HaYeHMA n3rnbatowmx MOMEHTOB;

C

X

C
, 7 - KoaddUUMeHTbl, NpUHUMaeMble cornacHo Tabauue K.1 MpunoxkeHus K;

B KO3)PMUMEHT, MPUHMMAEMBIN PABHbIM:

npw 7<0,5R, ﬁ:1;

4
Pl E
npn R <7, <0.9R, @ +0.25(K ) g



a, = Af / A Af

rae " - oTHOWeEHUe nnow,a,u,eﬁ noAcCa U CTEHKU (AI’IFl HECUMMETPUYHOIO cevyeHunA

- NowWanb MeHbLIEro nosaca; Ans KopobyaToro cedeHms ~ ¥ - cymmapHas naollab AByX CTEHOK).

a &
y ¥ A
S
A
Mx Qx Mx/ l Qx
l+ 0, (__i <2
x— OlI — Y _x x— H{- O.t:___
'—/‘A{v Au \\/{{[ Aw
A, \I — - | 4 /"'2'"
[ (r l\ 2 1 : I\A
yi & Y 7

PucyHok 7. Cxembl gByTaBpoBoro (a) n Kopobuartoro (6) ceyeHui
W fencTByroLWME yCuams

Mpw pacyeTe ceyeHUs B 30He YMCToro M3rnba B popmynax (44) u (45) npuHumatot p=1 W BMECTO

C C
KoappuumeHToB * M ¥ COOTBETCTBEHHO

c, =0,51+c,)  Com = 0,5(1+c¢)) (@)

M y
PacueT Ha NPOYHOCTb B ONOPHOM cedeHun banok (npn =~ * =0wu =0) BbinonHsAOT No popmyne

Q. <1 9 <1
AWRS}/C " 2AfR970

. (48)

Mpu ocnabneHnn cTeHKn oTBepCcTUAMMK a 6ONTOB NeBy YacTb GopMynbl (48), a TaKkKe 3HaYeHus

KacaTeNbHbIX HaNpPAXKeHuit © ymHoxKatoT Ha KoadduumeHt & | onpegensemsbiit no dopmyne (39).
C uenblo YCTAHOBNEHMSA pPA3MEPOB MUHUMAJIbHBIX CEYEHUM COCTaBHbIX 6aNOK 3HayeHusA

KoadpdnumneHTOB Cx " S OO0MNyCKAeTcA NPUHMMATb MEeHbLUE 3HAYEHWUI, NpuBeaeHHbIX B MpunoxeHum K.

MeTtoamKka noabopa MUHUMA/bHBIX CEYEHUI U3rMbBaemblX 31eMeHTOB NpuBeaeHa B MNpunoxkeHun J.
9.2.4. MNpu pacyeTe Ha NPOYHOCTb paspesHbix 6aNoK NepeMeHHOro cevyeHusa cornacHo 9.2.3 yuer

naactTuyecknx gepopmaLmii 4ONYCKaeTca TObKO B OL4HOM CEYEHUM; B OCTAJIbHbIX CeYeHUAX Bankn pacyeT

BbINOJIHAIOT NPU 3HAYEHUAX KO3PPULMEHTOB Cx 7 Cy, MEeHbLUINX, YeM npuBeaeHHble B Tabauue K.1
obs3atenbHoro MNpunoxkenusa K, nam cornacHo 9.2.1.

9.2.5. PacyeT Ha NPOYHOCTb HEPA3PE3HbIX U 3alleMNeHHbIX 6aN0K NOCTOAHHOrO ABYTaBPOBOIO U
KOpo6YaTOro ceYeHm ¢ ABYMSA OCAMU CUMMETPUU, U3rMbaemblx B NJOCKOCTM HanbosbLUen KeCcTKOCTH, CO
CMEXHbIMU NposieTamm, oTandatrowmmmnca He 6onee yem Ha 20%, npu cobatogeHnn TpeboBaHuii 9.4.6,
9.5.8, 9.5.9 1 9.5.14 BbinosHAT No dopmyne (44) Kak ceYeHWIt 2-ro Knacca C y4yeTOmM 4YacTUYHOrO
nepepacnpeaesieHna oNOPHbIX U MPONETHbIX MOMEHTOB.

PacuyeTHOe 3HaYeHMe MOMEHTa onpeaenatoT no popmyse

M =0.5(M,, +M,) o



rgoe = MX - HanboNbWWUN M3TMBAIOWKUIA MOMEHT B MPOAETE UKW Ha onope, onpeaensembiii us
pacyeTa Hepa3pe3HoW H6aiku B NpeAnonoxXeHUn ynpyrom paboTbl ctanu;

4 - yCNOBHbIN U3rMBaAIOLLMIT MOMEHT, PaBHbIA:
a) B Hepa3pesHbIx 6asKax co cBOH6OAHO ONepTbiMU KOHLAMM 6ONbLIEMY U3 3HAYEHUIA:

M
M , =max<{———

ef
l+al/l - (50)

M, =0,5M

o 2, (51)

rae CMmBOJ1 max O3Ha4aeT, YTo cnegyert HaWTK MaKCMMyM BCero csieayroulero 3a HUM Bblpa*XeHUA;

I - n3rmbaowmii MOMEHT B KpaillHEM MposeTe, BbIYUCIEHHbIA Kak B cBOBOAHO oOnepToi
ogHonponetTHon 6anke;

y M -
a - PacCTOAHME OT CeYEHUA, B KOTOPOM AENCTBYET MOMEHT |, A0 KpaiHel onopbl;
| - AVHa KpailHero nponeTa;

2 - MaKCUMaNbHbIA U3rMBAIOLWMIA MOMEHT B NMPOMEKYTOYHOM NPONETE, BbIYMCNEHHbIA KaK B
cB0bOAHO onepTo ogHONPONETHOM banke;
s =0,5M, M,
6) B 04HONPONETHBIX M HEpa3pe3HbIX OasKax € 3alLleMAeHHbIMM KoHUaMn ¢ ,rae
- HAaMBONbLININ N3 MOMEHTOB, BbIYUCNEHHBIX KaK B 6anKax C LWapHUpaMu Ha onopax;

B8) B 6a/IKe C OAHMM 3aLLEMIEHHBIM U APYTMM CBOOOAHO OMEPTbIM KOHLLOM 3HaueHue ¢ ciepyeT
onpeaensatb no popmyne (50).

3HauyeHue & B bopmyne (46) BbIUMCAAIOT B CEYEHUMN, TAe AEeNCTBYET Mma"; ecnm M MOMEHT
B NpoJ/ieTe, TO NPOBEPAIOT ONOPHOE ceyeHue Hbanku.

9.2.6. PacyeT Ha MPOYHOCTb HEpPaAspPesHblX W 3aleMeHHbIx 6anoK, yAoBAETBOPSOWMX
TpeboBaHMAM 9.2.5, B c/iyyae usrnba B ABYX rMaBHbIX NAOCKOCTAX BbINOAHAOT No ¢popmyse (45) c yyeTom
YaCTUYHOTrOo NepepacnpeseneHmna onoOPHbIX U NPOJETHbIX MOMEHTOB B ABYX IMABHbIX NJIOCKOCTAX COrNAcHO
TpeboBaHuam 9.2.5.

9.2.7. PacyeT Ha MPOYHOCTb HepaspesHbiX W 3allem/IeHHbIX 6asoK, YA0B/JETBOPSIOLLNX
TpeboBaHuam 9.2.5, 9.4.6, 9.5.8, 9.5.9 1 9.5.14, gonycKaeTcs BbINOAHATb Mo dopmyne (44) Kak ceyeHum
3-ro Knacca C y4yeTOM MOJIHOrO nepepacnpefeneHma usrnbaroumx MOMEHTOB U 0b6pasoBaHus

NNACTUYECKUX LIAPHMPOB, a TaK¥XKe BAMAHUA KacaTebHbIX HAaNpAaXKeHUn & (no dopmyne (46)) B ceveHnnx
€ MAKCMMaJIbHbIM U3rMHAOLLUM MOMEHTOM.

9.2.8. PacyeT Ha NPOYHOCTb BUCTaNbHbIX pa3pesHbix 6asoK ABYTaBPOBOrO M KOPOOYATOro CeYeHNi
C ABYMA OCAMW CMMMETPUU Npu cobatogeHumn TpebosaHun 9.4.4, 9.5.9 n 9.5.13 u npm KacaTenbHbIX

r,<0,9R 7,<0,5R

HanpsAKeHUAX
ro Knacca no popmynam:
npu nsrnbe B 04HOM rNaBHOM NJIOCKOCTU

(Kpome oMopHbIX CeYeHMUin) BbIMOHAKT KaK pacyeT ceyeHui 2-

M,

erﬂrVVanywyc - . (52)

npu nsrnbe B ABYX rNaBHbIX N/IOCKOCTAX



M, + M, <1

erﬁernRywyc CyVWY"RYf]/C ) .(53)

B dopmynax (52) n (53) obo3HaueHo:

_ _ 2
¢, =(a;r+0,25-0,0833/ 1) /e, +0,167)
one @ = A A T=R, IR

'8” - KO3pPULUMEHT, NPUHMUMAEMbBINA PABHbIM:

, T S05Rf =1,
, 0OR <7, <0,9R,

np

np

B =1- 0,2 T,
' a,r+0,25\ R,
: w75 (55)

Cor _ K03 OUUMEHT, NPUHMMAEMbIN PABHbLIM

1,15 - pna gBYTaBPOBOrO CEYEHMUA U

1,05/r - ana KopobyaToro ceyeHus.

PacyeT 6McTanbHbIX 6aNOK NPU HaZIMUUM 30HbI YNCTOTO M3rMba M B ONMOPHOM CEYEHUMU, A TAKKe C
y4yeTomM ocsiabnieHns ceveHmn BbIMOJIHAOT COrnacHo 9.2.3.

9.3. PacyeT Ha NPoYHOCTb HaNIOK KPaHOBBIX NyTEN CAOLWHOMO CeYeHUa

9.3.1. PacueTt Ha npo4YyHOCTb HAaNOK KPaHOBbIX MYTEWN BbIMNOMHAKT cOornacHo TpeboBaHuAm 9.2.1 Ha
OeNCTBME BEPTUKANbHbIX MU TOPU3OHTaNbHbIX HAarpy3oK, onpeaensemblx cornacHo CHulM 2.01.07.

Mpu pacyeTe 6aN0OK KPaHOBbLIX MNyTel ABYTaBPOBOro CEYEHUS A5 KPaHOB rpynn peKMmoB paboTbl
1K - 5K gonycKaeTcs yu4uTbiBaTb OrpaHUYEHHble NaacTuyeckue gedopmaumm nyTem YMHOXKEHMUA BEUUNH

1 a, <1
n 7 g bopmynax (35) u (37) Ha KoapduumeHT 1,05 npu 7 n BennuuHbl ' B dopmyne (37)
-Ha 1,15.

9.3.2. PacyeT Ha MNPOYHOCTb CTEHOK 6asoK KpaHOoBbIX nyTel (3a WCKAYeHMEM Oanok,
paccunTbiBaeMbIX Ha YCTanoCTb, AN KPAHOB FPynn peknMmoB paboTbl 7K B Lexax MeTanNypruyeckux
npoussoacts n 8K) BbiNO/HAT No ¢opmyse (38), B KOTOPOM NpM pacyeTe CeYeHM Ha onopax
Hepa3pesHbix 6anoK BMecTo KoapoumumeHTa 0,87 npuHumatoT KoapouumenT 0,77.

9.3.3. PacyeT Ha NPOYHOCTb CTEHOK BaNOK KPaHOBbIX MyTElN, PacCUMTbIBAEMbIX Ha YCTas0CTb, ANA
KpaHOB rpynn pexknmos paboTbl 7K (B Lexax meTannypruyeckmx nponssoacrts) 1 8K U3 ctanu ¢ npesenom
Tekydectu He 6onee 440 H/MM2 BbINOAHAIOT MO GOpPMYIam:

n,min

ﬂ 2 2 2
R \/(JA + Gloc,i) - (O-Z + Gloc,x)aloc,y + Gloc,y + 3(Txy + 2-lm:,xy) S 1
y ; (56)

(I/Ry )(Gx + Gloc,x) < l ; (57)

/R )G,y +05) <1 )



(1 Ry + Ty + 7)<

roe B K03 dULMEHT, NpMHMMaeMbIi paBHbim 0,87 AnAa pacyeTta paspesHbix 6anok un 0,77 - ans
pacyeTa ceyeHuit Ha onopax HepaspesHbIX 6anokK;

O'x = M/VVxn . O-loc,x = O’ 250_100,)/ .

Gloc,y :yfj/le; /(l‘lef)’ Gﬁ/ :2Mtt/lf’(60)

T, = Q/(th); Tioey = 0,30,06% Ty = 0, 250fy.

B dopmynax (60) o6o3HaueHo:
M 1 Q - COOTBETCTBEHHO U3rMbAOLMIA MOMEHT M NOMepedYHas cuaa B ceyeHumn H6anku oT pacyeTHoM
Harpysku, onpeaensemoit cornacHo CHul 2.01.07;

Vr . K03dPULMEHT HAZEKHOCTM MO HarpysKe ANA KPaHOBbIX Harpy3oK, MPMHUMaeMbIii COrIacHo
CHuN 2.01.07;
Y

- KO3OOULMEHT yBENNYEHUA COCPELOTOYEHHOW BEPTUKANbHOW Harpyskn oT O4HOro Koneca
KpaHa, npuHMmaemblin cornacHo CHul 2.01.07;

7 - nonHoe HOpPMATMBHOE 3Ha4dyeHune COCpEAOTO‘-IeHHOﬁ BepTMI-(afIbHOﬁ Harpyskmu OT Oo4HOro
KO1ieCa KpaHa;

¢ - ycnoBHasa A/MHa, onpeaensemasn cornacHo TpebosaHuam 9.2.2;

! - MEeCTHbI KpYTALMIA MOMEHT, onpeaensemblii no popmyne

M[ = j/fj/le;le-i_O’ 75chr, (61)

A€ € - YCNOBHbIM 3KCLEHTPUCUTET, NPUHUMAEMbI PaBHbIM 15 Mm;

Qt - pPac4eTHaA ropn3oHTa/ibHaA Harpy3ka, HanpassieHHaA nonepek KpaHOBOIro NyTH, Bbi3biIBaemasn
nepekocamm MOCTOBbIX KPpaHOB U HEMAPannebHOCTbO KPaHOBbIX I'IVTE[;i N NPpUHNUMaeman CornacHo CHuM
2.01.07;

" - BbICOTA KPAHOBOTO penbCa;
I,=1+bt;/3 b, t,
: - CYMMa MOMEHTOB MHEPUMK NpU KpydeHun penbcamnosca( 7 n 7 - wupuHa
M TONLLMHA BEpXHero nosca 6anku).

Bce HanpsaxeHus B popmynax (56) - (60) npnHUMaLOT co 3HaKom "natoc”.

9.3.4. PacyeT Ha NPOYHOCTb NOABECHbIX BaNOK KpPaHOBbIX NyTel (MOHOPE/NbCOB) BbIMOMHAOT C
YYETOM MECTHbIX HOPMa/IbHbIX HaNpsAKeHW OT AaBfeHUA KoJsieca KpaHa, HanpaB/ieHHbIX BAO/b M
nonepek ocu 6anku.

9.3.5. PacyeT Ha NPOYHOCTb BUCTaNbHbIX 6ANOK KPAHOBbIX NyTel ABYTAaBPOBOrO CEYEHMUSA C ABYMSA

r=R,/R, <L5

OCAMMU CUMMETPUN ANA KPAHOB rpynn pexkmmos pabotbl 1K - 5K npu
BbINOJIHATbL No popmysie (53), B KOTOPON NPUHMMALOT:

[AonycKaercs

Y - n3rmbalolmMin MOMEHT B TFOPU3OHTA/IbHOM M/IOCKOCTK, MOJHOCTbIO Mepeaalrolininca Ha
BEPXHWUI noAc 6anku;



w

x” 1/ _ MOMEHT CONPOTUBNEHUA CEYEHUA BEPXHETO NOACA OTHOCUTENBHO OCU Y - V;
c, .
7 - KO3pPUUMEHT, NPUHMMAEMbIN paBHbim 1,15.
PacyeT Ha nNpPOYHOCTb CTEHOK 6ucCTanbHbIX 6anoOK KpPaHOBbIX MNyTEN BbIMNOMHAOT COracHO
TpeboBaHuaAm 9.3.2.

9.4. PacyeT Ha YCTOMUYMBOCTb U3rMbaembIx 3/1eMEHTOB
CMNJ/IOWHOrO cevyeHunA

9.4.1. PacueT Ha YyCTOMYMBOCTb ABYTaBPOBbIX 6an0oK 1-ro Knacca, a TakKe 6UCTanbHbIX 6aNoK 2-ro
Knacca npu BbINosHeHUN TpeboBaHui 9.2.1 n 9.2.8 BbINOHAOT No Gopmynam:
npw n3rnbe B NJIOCKOCTU CTEHKM, COBMNAAAIOLLEN C NIOCKOCTbIO CUMMETPUN CEYEHUA

M, <1

¢)bVchRy70 ; (62)
npu usrnbe B ABYX FNaBHbIX NN1IOCKOCTAX

M
Mx Y <1

+ <
qobVchRyyc WyRy]/c . (63)

B dopmynax (62) n (63) obo3HaueHo:

P K03pdMUMEHT YyCTOMUMBOCTU Npu n3rnbe, onpeaensaembin No obsa3aTesibHOMY MpPUAOKEHUIO
M gns 6an0K C ONOPHbIMU CEYEHUAMM, 3aKPENNEHHBIMW OT HOKOBbIX CMELLEHMI U MOBOPOT];

' - MOMEHT CONPOTUB/IEHUA CEYEHNA OTHOCUTENIbHO OCU X - X, BbIYUC/IEHHbIN ANnAa CKaTtoro noAca,

Y - MOMEHT CONpPOTUBNEHUA CEYEHUA OTHOCUTENIbHO OCU Y - Y, COBMNaZaloliein C NAOCKOCTbIO
nsruba.

Ons buctanbHbix 6anok B dopmynax (62) u (63), a Takke npu onpeaeneHum Do 3ameHAT ¥ Ha

Ryf .
9.4.2. Mpwn onpeaeneHnn 3Ha4eHunA P 3a pacueTHylo ANMHY 6ankn ¢ npuHUMatoT paccTosHWe
MeX/Jy TOYKaMM 3aKpernsieHMIn CXKaToro noAaca OT MNOMEepeyHbIX CMeLLeHMn (y3namn nNpoao/bHbIX UK

nonepeyHbIX CBH3EV1, TOYKaMM KpensieHnAa XKecCTkoro Hacmna); npun OTCYyTCTBUN cBAsen o (r,u,e | -

nponet 6anKkn); 3a PacyeTHYIO AJMHY KOHCOU NPUHMMAIOT lef NPV OTCYTCTBUW 3aKPENAeHMA CKATOro
nosAca Ha KOHLLE KOHCOAM B rOPM30OHTaNbHOM NAOCKOCTH (34echk | - ANMHA KOHCONM) U PAacCTOAHNE MEXKaY
TOYKAaMM 3aKpenaeHUs CXKaToro Nosica B ropu30oHTaNbHOM MAOCKOCTM NPW 3aKpenieHnn Nosca Ha KOHLe
M NO ANMHE KOHCONN.

9.4.3. PacyeT Ha ycTOMYMBOCTb 6a/fiOK KpaHOBbLIX MyTel ABYTaBPOBOIO CEYEHWUA BbINOJHAIT MO

dopmyne (63), B KOTOpOM HEOHXOAMMO NPUHATDL: Y - n3rnbaowmii MOMEHT B rOpPMU3OHTaNbHOM

NNOCKOCTU, MOJIHOCTbIO Nepeaatolmniica Ha BepXHUiA nosac banku; 7 Y~ momeHT COMPOTUBEHMA
CevYeHuns BePXHEro nosica OTHOCUTEIbHO OCU Y - Y.

9.4.4. YctoinumsocTb 6anok 1-ro Knacca, a Tak¥e OucCTanbHbIX 6anok 2-ro Knacca cuyuTatoT
obecneyeHHOM:

a) npu nepeaaye Harpysku Ha banky yepes CN/IOLLIHOW KeCTKUI HAacTUA (NAUTbI Kenes3obeToHHble



N3 TAXEeNoro, nerkoro n Aa4encrtoro 6eTOHa, NAOCKUIN U I'IpOd)VII'IMpOBaHHbIﬁ MeTaN/IMYECKNIA HacTuA,
BOJ/IHNCTAA CTa/ib U T.I'I.), HenpepbIBHO onmparoumﬁcsq Ha CKaTbli NoAc 6aNkM U C HUM CBA3AHHbIN C
NPUMEHEHNEM CBaAPKMW, 60/'ITOB, CaMOHape3aloWwmnx BUHTOB U 4p.; NPU 3TOM CUJIbl TPEHUA YHYUTbIBATb HE
cnepyert,

] Z, =, /b)JR,E
6) nNpM 3Ha4YeHUsAX YCNOBHOM TMOBKOCTU cCxaToro nosca 6anku - , He
NpeBbIWaloWMX ee NpeaenbHbIX 3HaYEHN ﬂ“b, onpeaensembix no popmynam Tabnuubl 10 gns 6anok
CMMMETPUYHOIO ABYTaBPOBOrO CEYEHUA U ACUMMETPUYHOro C Hosiee PasBUTbIM CXKaTbIM MOACOM,
paccymTbiBaembix no ¢opmyne (62) 1 MMeOWMX OTHOLWEHME WUPUHBI PACTAHYTOro Mosca K WUpUHe
c)KaToro nosca He meHee 0,75.

Tabanuya 10

MecTO NPUIIOXKEHMUS YcroBHasa npenesibHasg I'MOKOCTB CXaTOI'o Iosca
Harpysxw (===
IIPOKATHOM WMJIM CBapHOM OaJjky JaMbna
ub
K BepxHeMy MOfCY 0,35 + 0,0032b/t + (0,76 - 0,02b/t)b/h (64)
K HmxHeMy MOsACy 0,57 + 0,0032b/t + (0,92 - 0,02b/t)b/h (65)
HezaBucumo oT 0,41 + 0,0032b/t + (0,73 - 0,01l6b/t)b/h (66)

YPOBHSA IPUIIOXEHUS
HaTpy3KM IOpU pac-—
yeTe ydacTka OaJiku
MeXIOy CBA3AMM WU
0Py 4UCTOM M3TUbe

O603HayeHus, NpuHATbIE B Tabanue 10:
b 1t- WKpMHa M TOALMHA CXKATOro NoAca COOTBETCTBEHHO;
h - paccToAHMe (BbicOTa) MeXK Ay OCAMM MNOACHbIX TNCTOB.

Mpumeyanua. 1. 3HaueHna A, onpegenatoT npu 1 <= h/b <= 6 1 15 <= b/t <= 35; gna 6anok c
oTHoWweHueMm b/t < 15 B popmynax Tabauubl 10 npuHumarot b/t = 15.

2. Ana 6anoK ¢ GpUKLMOHHBIMM NOACHBIMW COEAMHEHUAMMN 3HAYEHUA ﬂub YMHOatoT Ha 1,2.
3. 3HaueHuA ﬂub [ONYyCKaeTcA MNOBbICUTb YMHOXEHUeM Ha KoadduuueHT 1/Ryf/O'; 34ecb
oc=MI/Wy,).

9.4.5. MpuUKpenaeHua K cxKaToMy NOACY eCTKOro HacTuaa, NPOAO/bHbIX MM NOMNepeYHbIX CBA3eN,
KOTopble A0/BKHbI 06ecneynTb YCTOMUNMBOCTb M3rMBAeMOoro sNemMmeHTa, PaccUnTbIBAlOT Ha paKTUYECKYHo
WM YCNOBHYIO NOMEPEYHYIO CUAY; NPU STOM YC/IOBHYIO MONEPEYHYI0 CUY ONPeaensaioT:

npu 3aKkpenaeHnn 6anku B OTAENbHbIX TOYKax - No ¢opmyne (18), B KoTopoit ¢ onpeaenstoT no

A i ,
KpuBOW ycToiMuMBOCTM b npu rubKoctu o (roe i - pagnyc MHepUMM ceyeHma cxKaToro nosca B
ropu3oHTanbHOM NAockocTh), a N - BbIUMCAAIOT No dopmyne

N=(4,7+0.254)R,,

A

roe ! M % -naowann cedyeHmA CXKaToro Nnosaca U CTeHKN COOTBETCTBEHHO;



r=R,/R, 21,0;
R

Yy T - pacyeTHble CONPOTUBAEHUA CTANN CKATOTO NOSACA U CTEHKM COOTBETCTBEHHO;
npwv HempepbIBHOM 3aKpenaeHuu - no popmyne

9

roe ~/'° - ycnoBHas nonepeyHas cuna Ha eaAMHULY ANUHbI Noaca 6anku;

Qf’" - YyCNOBHaA nonepeyHas cuna, onpegensaemas no ¢popmyne (18), B KOTOPOI NPUHUMAIOT P =
1, a N onpegenstoT no dopmyne (67).
9.4.6. YctoiumBocTb 6anoK c ceyeHUsiMM 2-ro U 3-r0 KNaccoB cyMTaloT obecrneyeHHOW npu

BbINONHEHUM TpeboBaHuit 9.4.4a nnbo 9.4.46 Npun YyCAOBUM YMHOXKEHUA 3HaYeHnn ~ “0  onpepenaembix
no popmynam Tabauubl 10, Ha KoapdUUMEHT

5=1-0,6(c,, ~D/ic=1) o

q o
roe ¥ - KoadpdpuumeHT, onpeaenaemoi o Gopmynam:

o = MIWLRY) €10 = Bl 99

<c.

. l<¢
N U3MeHAKWUNCA B Npeaenax X X,

M .
3gecb ~ ¥ - M3rMBaAKOLLMIN MOMEHT B CEYEHUMU;

B Ko3dPUUMEeHT, NnpuHMMaembin no dopmyne (46);

C o
X - KoadPUUMEHT, NpMHUMaEMbI cornacHo Tabauue K.1 MpunoxeHua K.
Mpwu 3TOM A0NyCcKaeTca NPUHMMATb 3HaYEHMA YCNOBHOM NpeaenbHON rMBKocTH nosica 6anku:

ub _ na y4aCTKe ANNHbI 6a}'|KM, rae ydmTbiBatoTCA N1aCTUHECKNE /J,ed)oplv\au,mm;

) o=MI/W, ..<Ry

n,min c

ub - Ha yyacTkax ANMHbI 6AaNKM C HANPAXEHUAMMU B CEYEHUAX
YyeT nnactuyeckux gepopmaumini npmu pacyete 6aNoK CO CXKATbIM NOACOM, MEHEE Pa3BUTbIM, YEM
PacTAHYTbIN, A0MNYCKaeTCA N1Lib NPU BbiNoAHEHUN TpeboBaHuit 9.4.4a.

9.5. NMpoBepKa yCTOMYMUBOCTU CTEHOK U MOACHbLIX IMCTOB
n3rnbaembIx 31eMEHTOB CMNJ/IOLWHOrO CeYeHums

9.5.1. YcTOoMuYMBOCTb CTEHOK 6anok 1-ro Kjaacca cyuTatoT obecneyeHHOM, eCnu BbINOJIHEHbI

A =(h,/t )R /E
TpebosaHma 9.2.1, 9.3.1 - 9.3.3, 9.4.1 - 9.4.5 u ycN0BHaA rMBKOCTb CTEHKM ( o w) Y

(pncyHOK 5) He NpeBbILWAeT 3HAYEHWIA:

3,5 - NpM OTCYTCTBUM MECTHOTO HanpaXeHMa B 6askax ¢ ABYCTOPOHHMMM MOACHbIMU LLIBAMU;

3,2 - TO Xe, B basiKax C 0AHOCTOPOHHUMM NOACHBIMW LLIBAMMU;

2,5 - Nnpu 4elcTBUM MECTHOTO HanpaXeHua B 6asikax ¢ ABYCTOPOHHMMM MOACHbIMU LLBAMM.

Mpu 3TOM ycTaHaBAMBAIOT nornepeyHble (M onopHble) pebpa KecTKoCTU cornacHo TpebosaHUaM
9.5.9,9.5.11 n 9.5.12 HacToawero Ceoga npasu.

9.5.2. MpoBepKY YCTOMUYMBOCTU CTEHOK 6anok 1-ro Knacca BbINOAHAKT C y4eTOM Haumbonbluero

coKUMatolwero HanpskeHna Oy pacyeTHON rpaHMLbl CTEHKM, MPUHUMAEeMOro co 3Hakom "mntoc”,



o, . o
CpefHero KacaTeNbHOro HaNPAXeHUA © 1 MEeCTHOrO HanPAXKEHUA B CTEHKe  /°¢ nog, cocpeoToueHHOM
HarpysKom.
Hanpsxenuna O u T sblumcnatot no popmynam:

0'=My/lx;(71)

T= Q/(twhw) , (72)

rae M u Q - cpeaHune 3HavYeHunA M3I'VI6aIOLLI,eI'O MOMEHTa U I'IOI'Iepe‘-IHOﬁ Chnbl COOTBETCTBEHHO B

npepenax OTCeka, eC/in O/IMHa OTCEKa a 6onblwe ero pacquHoﬁ BbICOTbI ef’ TO 3HavyeHuMa M un Q

BbIUMCAAIOT KaK cpedHue ana 6onee HanpsAXKEHHOro yyactka C AAUHOMN, paBHOM hef; ecnu B npegenax
OTCEeKa MOMEHT WM NonepeyHan Cuaa MEHSAIOT 3HaK, TO UX CpeaHNe 3HaYeHUA BbIMUCAAIOT Ha ydacTKe
OTCeKa C 04HMM 3HaKoM ycuama M mam Q (3gecb a - paccTosHWe MeXKay OCAMW nonepedHbix pebep
YKEeCTKOCTH);

d . pac4eTHaA BbICOTA CTEHKN, MPUHUMaeEMaA COrnacHo Tpe6OBaHMFIM 8.3.1;

Y - NOZIHAA BbICOTA CTEHKMW.

O-[ Gloc y o o
MecTHoe Hanps)KeHue oc | »Y) B CTEHKe noj cocpeaoToYeHHOW Harpyskon onpeaensor
cornacHo 9.2.2 n 9.3.3.
B oTcekax 6anku, rae cocpenoTOYeHHana Harpyska nMnpuaoXKeHa K pacTAHyTOMYy Moscy,

o,
0AHOBPeMeHHO yunTbiBatoT Tonbko @ n T uan “lec y T,
9.5.3. YcTOMUYMBOCTb CTEHOK 6anoK 1-ro Knacca CUMMETPUYHOTO CEYEHUS, YKPEMJIEHHbIX TO/IbKO

A, <6 R /o

nonepevyHbiMmmn pe6paMM KEeCTKOoCTHn, npu YCI'IOBHOﬁ FTMOKOCTN CTEHKM CYHUTAIOT

O6ECI'I€‘-IEHHO[;I, €C/11 BbINOJIHEHO yC/s10BUE

2 2
(1/7/6)\/(0/0”,+Gloc/0',0acr) +(zr/7,) S1.(73)

B dopmyne (73) 0603HaueHo:
(o) Gloc T .
, , © - HanpseHus, onpeaensemble cornacHo TpebosaHuam 9.5.2;

o
' - KPUTUYECKOE HaMpAXKeHMe, Bbluncasemoe no popmyse

o. :c,Ry/Zz
cr cr W’(74)

c o
roe < - KoadPpuuMeHT, onpeaensemblin cornacHo 9.5.4 - 9.5.6;
O-loc cr

" - KpUTUYEecKoe HanpaxeHue, Bbluncnaaemoe no popmyne

_ T2
O-loc,cr - CchRy /ﬂ’w ) (75)

C C
roe ' m 2 - koadpduumeHTbl, onpegensemblie cornacHo 9.5.5;

T.
" - KpUTUYECKoe HanpaxeHune, Bblumcnaemoe no d)opmyne



r,=10,31+0,76/ 1* )R,/ A} (76)

34echb H _ othowenme 6onbLueit CTOPOHbI OTCEKA CTEHKU K MEHbLUEN;
Zo=(d/t)JR JE

’
d - MeHbLLasA 13 CTOPOH oTceka cTeHku (¢ waw a).

9.5.4. ina 6anok no 9.5.3 npu Oloc - 0 KoadpuumneHT Cor B dopmyne (74) onpegenstoT no Tabaumue

11 B 3aBUCMMOCTM OT BMAA MOACHbIX COEAMHEHUI U 3HaYeHUs KoapdpuumeHTa 5, BblYMC/IAEMOro Mo
dopmyne

_ 3
5=pb b 1)

roe . Ko3adpdMLUMEHT, NpUHMMaeMbll No Tabanue 12;

b

! , . WNPUNHA U TONILLMUHA CXKATOro noAaca 6anku.



Tabnunua 11

3HaueHue C,, npu O, paBHOM

MosAcHble coegnHeHns banok
<0,8 1,0 2,0 4,0 6,0 10,0 >30,0
CBapHble 30,0 31,5 33,3 34,6 34,8 35,1 35,5
35,2

DPUKLNOHHDbIE

Tabnnua 12

bankn Ycnosua paboTbl cxaToro nosca ,5
KpaHoBbIx nyTen KpaHoBble penbCbl He NpUBAPEHDI 2,0
KpaHoBble penbCbl NpMBapeHbI 0

Mpoune Mpwn HenNpepbIBHOM ONUPAHUK NANT 0
B npoumnx cnyyaax 0,8

MpumeyaHue. [na oTCceKOB 6asOK KPaHOBbLIX NyTel, rae cocpefoTOYeHHasa Harpyska npuaoXKeHa K

pacTaHyToMy noscy, cnegyeT npunumats  =0,8 .

9.5.5. [ins 6anok no 9.5.3 npu

c o
rae ! - KoadduumeHT, npruHMMaemblil no Tabavue 13 B 3aBUCUMOCTM OT OTHOLIEHWA

0,

oc

onpeaensaTb corsiacHo TpeboBaHusam 9.2.2);

(pucyHoOK 8) 3HaueHue

loc,cr

onpeaenstoT no dopmyne (75),

c o
2 - Ko3pdUUMEHT, NPUHUMAEMbIN Mo Tabauue 14 B 3aBUCMMOCTM OT OTHOLLEHMSA

p=1,041, /h

¥ W 3HauyeHus ¢ (3pecb 3Hauenve ¢ cnepyer

Y W 3HauYeHuA 5, BbluMcasemoro no popmyne (77); ana 6anok c



d)pMKLl,MOHHbIMM NOACHbIMU COeAUNHEHNAMU NPUHNMAIOT o =10.

a 7]
F { F
() } e) ’T 0-’ ' 0)‘ /‘E
1
“..J Ope U T .
G, 0 UT = . =

o o)
t a ! o a G,

a - NPU NPUNOKEHMUM COCPEAOTOUEHHOM HarPy3KuM K CXKaToMy Noscy;
6 - TO }Ke, K pacTAHYTOMY NOACY

PucyHok 8. Cxema yyacTka 6anikuy, yKpenneHHoM nonepeyHbiMm
pebpamu }KecTKoCTH

Tabnuua 13

po SHaueHus kosdpbduumeHTa ¢ npu a/h (a /h ), paBHOM
1 ef 1 ef

0,50 (0,60 (0,67 |0,80 |1,0 |1,2 1,4 1,6 1,8 >= 2,0

0,10|56,7 |46,6 |41,8 |34,9 |28,5(24,5 (21,7 (19,5 |17,7 |16,2
0,15|38,9 |31,3 |27,9 |23,0 |18,6|16,2 (14,6 (13,6 |12,7 |12,0
0,20(33,9 (26,7 (23,5 (19,2 |15,4(13,3 (12,1 |11,3 |10,7 |10,2
0,25(30,6 (24,9 (20,3 (16,2 |12,9(11,1 |10,0 |9,4 9,0 8,7
0,30(28,9 (21,6 (18,5 (14,5 |11,3|9,6 8,7
0,35|28,0 |20,6 |17,4 |13,4 [10,2(8,6
0,40|27,4 |20,0 |1l6,8 |12,7 (9,5 [7,9

~

~

oy O
~
w O




Tabnnua 14

mesbTa 3Hauenus kosdpduumeHTa ¢ npu a/h (a /h ), paBHOM
2 ef 1 ef
0,50 0,60 0,067 0,80 1,00 1,20 1,40 >= 1,60
<=1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,064 1,064 1,64 1,67 1,76 1,82 1,84 1,85
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
6 1,607 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
>= 30 |1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52
o, #0 alh
Mpu ~ loc NpoBepPKY CTeHKM no dopmyne (73) cneagyeT BbINONHATL B 3aBUCUMOCTM OT 3HAYEHUA o .
a/hef <0,8 c .
a) Npy OTHOLWIEHUMU 3HayeHue < onpegenatoT no popmyne (74) c yyetom TpeboBaHuin 9.5.4.

o
Ecnv cocpeiloTOYEHHAA HarpysKa NPUAOKEHa K PacTAHYTOMY MOACY, TO NPU NPOBEPKe CTEHKM C y4eTOM TOMbKO ¢ n T (pucyHok 8, 6) npu onpeaeneHuu
b, t,
KoadpoduumeHTa 0 no dopmyne (77) sHauenna 7 n 7 NpUHMMAIOT ANA PaCTAHYTOTO NOACa;

alh
6) Npu OTHOLLEHWHU ¢ > 0,8 npoBepKy no dopmyne (73) BbINOAHAIOT ABaAXKAbI:

loc,cr

o o
npu 3HaYeHUn <, BblYMCAEHHOM Nno popmyne (74) c yueTom TpeboBaHMM 9.5.4, 1 NPU TaKOM 3HAYEHMUU , ANA BblUUCNEHMA KoToporo no ¢opmyne (75)

0.8<alh, <133 a _ _h

alh
npu onpeaeneHnmn KosbpuumeHTos € w €2 gmecro pa3mepa a HeobXoAMMO NPUHATL 4 - 0,5a npu 0,67 ¢ npw ¢ >1,33;

loc,cr

o alh, alh, alh,
npv 3HaYeHnax < n , BbIUMCAEHHbIX NPY GaKTUYECKOM 3HaYeHUN 7 (ecnun >2, B pacyete NPUHUMAIOT 7 =2); npn aTOM KO3dOULMEHT

Cor B dpopmyne (74) onpeaensatot no tabaumue 15.

Tabnnua 15

3HaueHus C npu a’/h nim a/ (2h ), paBHOM



cr ef c

<= 0,8 0,9 1,0 1,2 1,4 1,6 1,8 >= 2,0

Mo Tabmmue 11(37,0 39,2 45,2 52,8 62,0 72,6 84,7

-
3HayeHMe ¢ BO BCEX C/YYanX BbIUMCAAIOT N0 GAKTUYECKMM pa3mepam oTceka.
9.5.6. YCTOMUMBOCTb CTEHOK 6anoK 1-ro Kjacca acMMMETPUYHOrO ABYTAaBPOBOrO CevyeHus ¢ bosee pasBUTbIM CHATbIM MOACOM, YKPEnaeHHbIX TO/bKO
nonepeyHbIMK pebpamu }KeCTKOCTH, cYUTatoT obecrneyeHHOoM, ecamn ycnosue (73) 6yaeT BbINOAHEHO C YYETOM C/leayoWwmnX U3MEeHEHW:

. O of o 2h
npuw onpeaeneHnn 3Hadennii ~ < B dopmynax (74) u (77) BMecTto 3HadeHMa ¢ NPUHMMALOT YABOEHHYIO BbICOTY CXaTOM 30HbI CTEHKMU € ;

non @/(2R.) 0 20 h, =2h

>0,8u cnegyeT BbINOAHATL ABe NPOBEPKU, YKa3zaHHble B 9.5.5, npuHumas ¢ npu onpeaeneHnu Cor no Tabauue 15 un Ocr .
no dopmyne (74).

T Gloc cr
3HayeHusa ' wu > onpeaenatoT no d)aKTVI‘-IECKVIM pa3mepam OTCEKA CTEHKU.

9.5.7. YcToiumBoCTb CTEHOK 6anok 1-ro Knacca ACMMMETPUNYHOIo ABYTAaBpPOBOro ce4vyeHunAa C bonee Pa3BUTbIM PACTAHYTbIM MOACOM, YKPEN/IEHHbIX TOJIbKO

o o . O, o
nonepevyHbiMmmn pe6paMM KECTKOCTH, npn ogHOBpEMEHHOM AENCTBUUN HANPAXKEHUU o n 4 N OTCYTCTBUU HaNpAXEeHUU loccynTaloT O6€CI'I€‘-I€HHOM, ecnin
BbIMOJIHEHO yCn10BUe

056 ) _guJa? +4p7) <1

0-01‘7/0 , (78)
e @=(0 -0 0. f=(0,/0)(l7,) 0p=(c,R)/A]

o O
3pecb ! m 2 - oKMMalOLLEe U PacTArMBaloLLEee HaNPAXKEHUA Y PACYETHbIX FPaHULL CTEHKU, MPUHUMaEMble COOTBETCTBEHHO CO 3HaKom "natoc” u "MuHyc" n
onpeaensiemble no ¢opmyne (71);

T
T n “er - KacaTenbHble HaNPSAXKEHWSA, oNpeAensemble COOTBETCTBEHHO No dopmyaam (72) u (76);

c o
r - koapPULMEHT, onpesensemblii no Tabauue 16 B 3asucumoctu ot & .

Tabnuua 16



1,0

1,2

1,4

1,6

1,8

2,0

cr

10,2

12,7

15,5

20,0

25,0

30,0

o y o,

9.5.8. YCTOMUYMBOCTb CTEHOK 6aNoOK 2-ro U 3-ro KiaccoB M3 OAHOPOAHOW CTanuM U BUCTaNbHbIX MPU OTCYTCTBMU MECTHOro Hanps»eHua (¢ = 0) n c
cobnoaeHnem TpeboBaHuin 8.3.1, 9.2.3 1 9.2.8 cunTtatoT obecneyeHHoON Npu BbINOJHEHWUN YCNOBUIA:
a) ANA ABOAKOCMMMETPUYHOIO ABYTAaBPOBOrO M KOPOBYaTOro ceveHui

M /[Ryfych;t(raf +a)]<1

,(79)

=0/
roe & onpepenatoT no AaHHbIM Tabauubl 17 (3HaveHne T NPUHKUMAIOT paBHbIM 0 AW);

/R, 3navenna & npu 7, pasHom
2,2 2,5 3,0 3,5 4,0 4,5 5,0 5,5

0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

Tabavua 17



6) ona 6anoK acMMMETPUYHOro ABYTAaBPOBOro cevyeHua C 6osee PasBUTLIM CXKaTbiM MOACOM,
YKpenneHHbIX TOAIbKO nonepeyHbimu pebpamm,

M /{[o A, +0,4,,(h,—h)+ 4hfz‘aRyW +ht(h,—2h), /Ryzw 377 /2y, <1

(80)
o, O, o, 2 y
rope !, - HanpAXeHUA B C}KAaTOM U PacTAHYTOM NoAcax COOTBETCTBEHHO; €C/M unu
2 Y 70 NPUHMMAIOT COOTBETCTBEHHO | Y a2 i

B BblpaxkeHum (80) BbICOTY C3KaTOM 30HbI CTEHKM | onpeaensatoT no popmyne

h = A, 120+ (4,0, = 4,0) (24 |R}, =37%) &1

3HauyeHMa M 1 Q onpeaenaroT B O4HOM CeYEeHUU BanKu.
9.5.9. CTeHKM 6afoK yKpenaatoT nonepeyHbimm pebpamm XKecTKkocTu:

B 6ankax 1-ro Knacca - ecAu 3HaYeHUe YCNOBHOM TMBKOCTM CTEHKM ~ ¥ npesblwaeT 3,2 npu
OTCYTCTBMM NOABWKHOM HArpysKku Ha nosace 6anku AM6o 2,2 - NPU HANNYUM TaKOMN HArpysKu;

B 6ankax 2-ro u 3-ro KNaccos - Npu NO6bIX 3HAYEHUAX YCAOBHOW MTMBKOCTM Ha yyacTKax AJIMHbI
6anKku, rae yuuTbiBaloTcAa NaacTuyeckne aedbopmalmm, a Ha OCTaslbHbIX yYacTKax - Kak B H6ankax 1-ro
Knacca.

2h

PaccTtoaHne mexay nonepeyvyHbimu pe6paMM, KaK npaswnno, He OO0/IXKHO npesbilwaTb o npu

A,>3,2 2,5h, A,<3,2
7] - npu .

[na 6anok 1-ro knacca AOMYCKaeTCA NPeBbILATh 3T PACCTOAHMA [0 3HaYeHna ¢ npu ycnosum,

YTO YCTOMUYMBOCTb BaNKM M CTEHKU obecneyeHa BbiNoaHeHnem TpebosaHuit 9.4.4a nnn 9.4.46, ecnu ﬂ“b
He NpeBbILLAET 3HAaUYEHU M, onpeaensembix no popmyne (64).

MonepeyHble pebpa KEeCTKOCTWM, KaK MpaBw/aoO, YCTaHABAMBAOT B MeECTax MNPUIONKEHUA
HENoOABWMKHbIX COCPEAOTOYEHHbIX HAarPy3oK M Ha ornopax 6anok.

B CTEHKe, prenl’IEHHOVI TOJIbKO nonepevyHbiMuU pe6paMM, WNPUHA UX BbICTyI'IaPOLI.I,Eﬁ yactm

O0/MKHa 6bITb ANA NapHoro pebpa He meHee (hW /30 + 25) Mm, ANA 0AHOCTOPOHHETO - He MeHee (hW/24
¢ 2b /R | E
+40) mm; TonwmHa pebpa 7 gonxKHa bbiTb HE MeHee ! .

Mpy yKpenneHun CTEHKU OAHOCTOPOHHMMM MonepeyvyHbiMU pebpamm KeCTKOCTU U3 OAMHOYHbIX
YrONIKOB, MpPMBApPUBaEMblX K CTEHKe MepomM, MOMEHT WHepuuu Takoro pebpa, BblMMCAAEMbIA
OTHOCMTENbHO OCK, coBNadatoLLei ¢ banKanweint K pebpy rpaHbio CTEHKK, AOMKEH BbiTb HE MeHee Yem
ANA napHoro pe6pa.

9.5.10. MonepeyHoe pebpo }KEeCTKOCTH, PACMO/IOKEHHOE B MECTE NPUIOKEHUSA COCPEAOTOYEHHON
Harpysku K BepxXHemy noscy, NMpoBepstoT pacyeTomM Ha YCTOMYMBOCTb: ABYCTOPOHHee pebpo - Kak
LEeHTPabHO-CXKaTylo CTOMKY, a OAHOCTOPOHHEE - KaK CTOMKY, CXaTyl C SKCLEHTPUCUTETOM, PaBHbIM
PaCCTOAHMIO OT CPeAMHHOM NNOCKOCTU CTEHKM [10 LLEHTPA TAMKECTU PACcYEeTHOro CeYeHMA CTOMKU. Mpun aTom
B pacyeTHOE CeyeHWe CTOMKM BKNOYAKOT cedyeHue pebpa KEeCcTKOCTU M MONOCbI CTEHKWU LUMPUHOM

0,65ZW1IE/Ry . . hf
C KaXka0M CTOpoHbI pebpa, a pacHeTHYIO A/IMHY NPUHUMAIOT PaBHOM BbICOTE CTEHKM ¢

9.5.11. EC/iM yCTOMYMBOCTbL CTEHOK 6anoK 1-ro Knacca npu AeNCTBUM HOPMasbHbIX HanpaskeHuii O



A >55R /o

OT u3rnba He obecneyeHa, a TakKe NPU 3HaYEHUAX YCAOBHOM TMBKOCTU CTEHKN Y (roe
O - HanpsaskeHue B CKaTom nosce 6anku) CTeHKM Takmx BanoK A0NyCcKaeTca YKPennaTb NPoao/ibHbIM
pebpom }KecTKOCTH, yCTaHaBANBAEMbIM AOMNONHUTENBHO K NonepeYHbim pebpam cornacHo MpuaoXKeHuto
H, B KOTOpOM AaHbl TpeboBaHMA N ANA YCTAHOBKMU MPOMENKYTOUHbIX NONEpPeYHbIX pebep XKecTKocTu.
A >55R /o
9.5.12. MpKn 3HaYEHUAX YCNOBHOMN MMBKOCTU CTEHKM Y 6aNKN CUMMETPUYHOTO
OBYTaBPOBOr0 CeYEHMA A0MYyCKaeTca NPOEKTUPOBATb KaK 6asikm 2-ro Knacca ¢ rMbKumm (HeycToMunBbIMM)
CTeHKamu cornacHo MNpunoxkeHuto J1.

9.5.13. YyacToK cTeHKM D6asikm Hag, onopon PacCYMTbIBAlOT Ha YCTOMYMBOCTb MPU LLEHTPa/IbHOM
CXaTUK U3 NJIOCKOCTU DaNKM KaK CTOMKY, Harpy»KeHHyo OnopHOM peakuue.

Mpun yKpenieHnn cTeHKM H6anku onopHbIMU pebpamm KeCTKOCTU C LMPUHOW BbICTyNatoweln 4actm

" (Kak npaBuno, He meHee 0,5 /') B pacueTHOe ceuyeHMe 3TOi CTOMKM BKAIOYAIOT CEYEHUE OMOPHbBIX

. 0,65tw,/E/R . b
pebep 1 NONOCbl CTEHKU LUIMPUHOM He bonee 7 ¢ KawaoM cTopoHbl pebpa (3gece 7 -
LUMPUHA HUKHEro nosAca 6anku).

¢ 3b /R /| E
TonuwmHa onopHoro pebpa XecTKocT  A0MKHa BbiTb He meHee V7 ,roe 7 - WwupuHa
BbICTYNAOLLEN YACTW.

PacUeTHYIO A/IMHY CTOMKM MPUHUMAIOT PaBHOM BbICOTE CTEHKM Bankn ¢ .
Hu»KHMe TopLbl onopHbIX pebep (PUCYHOK 9) A0MKHbI BbITb OCTPOraHbl IGO0 NAOTHO NPUTHAHBI UK
npuBapeHbl K HUXKHEMY nosacy 6anku. HanpsaxeHns B 3TUX CEYEHUAX NPU SENCTBMM ONOPHOM Peakuun He

AOMKHbI NPEBbIWAaTh PACYETHOrO COMPOTMBAEHMA CTa/K: B NePBOM c/yyae (PUCYHOK 9, a) - cmatnio 7

l4a£1,5t a>1,5t

R R
np ncKatuio Y npu ; BO BTOPOM c/lyyae (PUCYHOK 9, 6) - cmaTuio ~ 7.

a 6

~4
~d

a - B TOpLE C NPUMEHEHNEM CTPOXKKU; b - yaaneHHOro oT Topua
C NJIOTHOW NPUFOHKOM MW NPUBAPKON K HUMKHEMY NoACY

PucyHoK 9. Cxema yCTpoiCTBa ONOPHOro pebpa KecTkocTu

CBapHble WBbI, NPUKpenastowme onopHoe pebpo K HWKHeMy noscy 6anku, paccyMTbiBaloT Ha
BO3ENCTBME ONOPHOM peaKkuuu.

MpY OTCYTCTBUM OMOPHbIX pebep KecTKOCTU (B NMPOKaTHbIX 6ankax) ceyeHMem CTOMKMK ABAseTcs
Nnoaoca CTeHKU WMPWHOM, PaBHOM A/IMHE y4acTKa onupaHus 6anku.

9.5.14. YCTOMYMBOCTb C}KaTbIX MOSCOB CYMTAOT obecneyeHHoW, ecan ycnoBHas MMBKOCTb cBeca

A =0./t)JR.IE A.=(b./t)JR |E
rnosca s ( o -/) o WU NOACHOro /INCTa /1 ( Y -/) Y 6anok 1-ro Knacca, a

TaKKe OMCTaNbHbIX 2-r0 Kaacca npu BbiNOAHEeHUM TpebosaHui 8.3.6, 9.2.1 n 9.2.8 He npesBblwaeT



npeaenbHbIX 3HaYEHN M uf ( uf',1 ), onpeaenaembix no ¢popmynam:
LN HEOKAMMJIEHHOIO CBECa A BYTaBPOBOro CeYeHumn

Ay =0,5R /o, (82)

’

ANA NOACHOro 11CTa Kopo6anoro ceyeHunAa
A1 =15R, /0, (83)

O,
3pecb ¢ - HanpAaXxXeHune B CXKaToOmM noAce, onpegenaemoe no d)opN\ynaN\:
AnAa oaHOpPOoAHOro ce4eHunA

GC = M /(VVX}’IC}/C)
U O-c:Mx /(VVanyc)-i_My/(VI/ynyc),
AnAa 6ucTanbHOro cevyeHun

o, =R, /I \3(1-4a)
o, =R, /\B—4a) + M, /W,y

nUnu ,

O =0

>0,
¢ Y 1o cnepyet npuHuMathL ¢ o

14
roe @ -3Havenua & ustabnnubi 17 npu ¢ =0; ecnmn

9.5.15. YCTOMYMBOCTb C}KaTbIX MOSCOB CUMTAIOT obecrneyeHHOM, ecin ycoBHaA r’MOKOCTb cBeca
CXKaToro nosica Uam NosiCHOro saimcta 6asoK 2-ro n 3-ro KNaccosB U3 0OAHOPOAHOM CTa/In NMPU BbINOJHEHUN

A A
Tpe6oBaHwit 8.3.6, 9.2.3 1 9.5.8 He npeBbIWaeT NpeaenbHbix 3HadeHunit ¥ (“ 1), onpepensiembix npu

2,2<1 <55

uw no ¢opmynam:
ON1A HEOKalM/IeHHOro CBeca ABYTaBPOBOro ceYeHus

Fy =0.1740,062,,

AnAa NOACHOro 1NCTa Kopo6anoro cevyeHumA

Fy =0.675+0,157,,

. a, 20, 3bf
9.5.16. B cnyyae okanMmneHua ceeca pebpom (pUCyHOK 5), umewowmm pasmep ¢ 9 n

t>2aef1/Rf/E A
TONLLMHY K , 3HaueHua Y, onpeaensembie no dopmynam (82) n (84), nonyckaerca
ysenmnyusaTtb B 1,5 pasa.

9.6. PacyeT onopHbIX NAnT

9.6.1. MNnowaab CTaNbHOW OMOPHOM NAUTbI AO0MKHA YAOBAETBOPATb TpeboBaHMAM pacyeTa Ha
NPoOYHOCTb PyHAAMEHTA.

Mepepaya pacyeTHOro yCUAMA Ha OMOPHYIO MAUTY MOXKET OCYLLECTBAATLCA Yepes dpe3epoBaHHbI
TOpeL, ONUPAOLLENCA KOHCTPYKLMU UK Yepes CBapHbIe LWBbI.

9.6.2. TOALWMHY ONOPHOM NANTLI ONPEAENAOT PacyieToM Ha U3rnb NAacTMHKK no dopmyne



t=,6M,_ . /R,
max/ y76,(86)

M . o
rgoe ~ MX - HaubonblUMA U3 U3rMbaloWMX MOMeEHTOB M, AeMNCTBYIOWMX Ha pPasHbIX y4yacTKax
ONOPHOW NAUTbI U onpeaensemblix No Gopmynam:
/1 KOHCONIbHOTO y4acTKa NanTbl

_ 2
M =0,5gc - (87)

ANnAa y4acCTKa NanTbl, ONEPTOro Ha TpKn, 4eTbipe nan ase B3aMMHO nepneHanKynapHbie CTOPOHDbI,

2
M =agb (88)

34,eCb C - BbI/IET KOHCO/IbHOIO Y4YacTKa NAUTbI;

Q. KoapdULMEHT, 3aBUCALLMIA OT YCAOBUIN ONMUPAHUA U OTHOLLIEHUA Pa3MepPOB CTOPOH YYaCTKa
NAUTHI;

g - peakTMBHbIA OTNOpP ¢yHAAMEHTa MOoJA PacCMaTpPMBaEMbIM Y4YaCTKOM MAUTbl Ha eaUuHULY
naowaamn NanTbl, NPUHUMaAEMbIA PaBHOMEPHbBIM U PaBHbIM CpeAHEeMY 3HaYEHUIO;

b - pasamep naacTUHKK.

Mpv onpeaenexHnm nsrubatowwero MomeHTa M ana paccmaTpUBaEMOro y4acTKa NanTbl 4oNycKaeTcs
YUMTbIBATb PasrpyKatolee BAUSHUE CMENKHbIX KOHCOJ/IbHbIX YY4acTKOB BAONb OJIMHHbLIX CTOPOH MO

dopmyne

M = q(ab®-0,5c%) . (89)

10. PACYET SNEMEHTOB CTA/IbHbIX KOHCTPYKLIUI
NPU AENCTBMM NPOAONBHOM CU/bI C U3TMBEOM

10.1. PacyeT Ha NPOYHOCTb 3/1IEMEHTOB CMNJIOWHON0 CeYEeHUA

10.1.1. PacyeT Ha MPOYHOCTb BHELEHTPEHHO CXKaTbIX (CXKaTo-u3rmbaembix) U BHELEHTPEHHO

R <

PacTAHYTbIX (pacTAHYTO-U3rMbaemMbix) 31€MEHTOB U3 CTa/IM C HOPMaTUBHbIM conpoTusaeHnem " 440
H/MM2, He noasepraloLMXcA HEenocpeAcTBEHHOMY BO3AENCTBMIO AMHAMUYECKMX Harpysok, npu

7<0,5R oc=N/A4,>0,1R,

HanpsXeHnax BbIMOJIHAOT N0 popmyne

n

N M M,

X

+ +
AnRy}/c CxWxn,minRyyc c Wyn,minRyj/c

y

<1
,(90)

M, M .
rae N, n Y - abCcoNtoTHble 3Ha4YeHUA COOTBETCTBEHHO npo4o/IbHOU CUbl U M3FM6aI'0LLI,MX
MOMEHTOB nNpun Haubonee HeGﬂaFOI'IpMF!THOM nX covyeTaHuu;

c C
n, *, 7 -KoadpdpuumneHTbl, NpUHUMaeMsble cornacHo Tabauue K.1 MpunoxkeHus K.

oc=N/A <0,1R .
Ecnu " Y, dopmyny (90) NnpMMeHAOT NpU BbINOAHEHUU TpebosaHuit 9.5.8 1
9.5.14.

PacyeT Ha NPOYHOCTb 3/1IEMEHTOB B C/y4anX, He MPeAyCMOTPEHHbIX pacyeTom no dopmyne (90),

BbINONHAOT N0 dopmyne



(N/ A4, £My /1, M5/ 1YRy7)ST o

roe X, y - PacCTosiHMA OT IMaBHbIX OCEN A0 PACCMATPUBAEMOMN TOUKM CEYEHMUS.
10.1.2. PacyeT Ha NPOYHOCTb BHELLEHTPEHHO CXaTbIX 3n1emeHToB no ¢opmyne (90) BbINONHATL He

<20

m .=
TpebyeTca nNpu 3HAYEHUU MPUBEAEHHOr0 OTHOCUTE/IbHOTO 3KCUEHTpUcUTeTa of (10.2.2),

OTCYTCTBUM oCnabneHna ceyeHma U OAMHAKOBbLIX 3HAYEHUAX U3rMBAIOLLNX MOMEHTOB, MPUHUMAEMBbIX B
pacyeTax Ha MPOYHOCTb U YCTOMYMBOCTD.

R n
10.1.3. BHELEHTPEHHO CKaTble 3/1IeMEHTbI U3 CTa/IM C HOPMATUBHbIM conpoTuBaeHnem " > 440
H/MM2, MMeloWne HECUMMETPUYHbIE CEYEHWA OTHOCUTENbHO OCW, MEPNEeHAMKYNAPHOW MNIOCKOCTU

nsrnba (Hanpumep, cedyeHma Tvna 10, 11 no Tabauue .2 MNpunoxkeHuns ), NpoBepaArOT Ha NPOYHOCTb
pacTAHYTOro BOJIOKHA B MNIOCKOCTN AENCTBUA MOMEHTa nNo ¢opmyne

[N M

Ru]/c An 5W;ﬂ , (92)

rae m - MOMEHT conpoTmneBneHnA ce4yeHuna, BblYMCNEHHbIN ANnAa paCTAHYTOro BOJIOKHAa;

o . KoadduumeHT, onpegensemslii no popmyne

_1_ 72
§=1-0.INZ*/(4R))

10.2. PacyeT Ha yCTOMYMBOCTb 3/IEMEHTOB CMNJ/IOLIHOIO CeYEHUSA

10.2.1. PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXKATbIX 3/IEMEHTOB MPU AENCTBUM MOMEHTA B
OfIHOM W3 TNaBHbIX MJIOCKOCTEM BbINOJHAIOT Kak B 3TOW NAOCKOCTM (nnockaa ¢opma notepu
YCTONYMBOCTH), TaK U U3 3TOWN NNOCKOCTU (M3rMBHO-KpyTUAbHaA ¢opma NOTepM YCTOMUMUBOCTH).

10.2.2. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CMKaTbIX 3/1€MEHTOB MOCTOAHHOIO CEeYEHUs B

NJIOCKOCTM AEWCTBMSA MOMEHTA, COBMafalowein C MNOCKOCTbIO CUMMMETPUU, CaedyeT BbIMOHATL NO
dopmyne

N/ApAR,y)<1 (04)

B popmyne (94) Ko3adpdMLMEHT YCTOMUMBOCTU NPU CKATUKN C U3rMbom Pe onpeaenstoT no Tabanue

.3 MpunoxeHna K B 3aBUCMMOCTM OT YC/O0BHOM TrMBKOCTU A M NpuMBeAeHHOro OTHOCUTENbHOro

m
SKcueHTpucuTeTa ¢, onpegensemoro no popmyne

e =M (g5

roe . KoaddMUMEHT BANAHUSA PopMbl ceveHus, onpeaensemblit no Tabanue XK.2 MNpunoxeHus XK;

m=eAlW y
¢ OTHOCUTENbHbIN 3KcUeHTpUcuTeT (3g4ecb € = M/N - 3KCUeHTpUcUTeT, npu
BbIUMC/IEHUM KOTOPOTro 3HayeHMA M n N npuHUMaltoT cornacHo TpebosaHuam 10.2.3;

¢ - MOMEHT COMNPOTUB/IEHNA CeYeHuA, BbIYMCNEHHbIN ana Hanbosiee cxkaToro BOﬂOKHa).



Mpun 3Ha4YeHUnX e > 20 pacyeT BbINONHAOT KaK ANs N3rnbaembix aneMeHToB (pasgen 9).

10.2.3. PacyeTHble 3Ha4YeHWs NpoaosibHoM cunbl N K u3rnmbarwero momeHTa M B 3snemeHTe
NPUHMMAIOT A1 O4HOIO M TOrO }Ke COYEeTaHMA Harpy3oK U3 pacyeTa cucTembl No HeaedpopMUPOBAHHOM
cxXeme B NPeanonoKeHnn ynpyrux gebopmaunin ctanm.

Mpu sTOM 3Ha4YeHUA M NPUHUMAIOT PAaBHbIMMU:

AN KOJIOHHbI MOCTOAHHOIO CEYEeHMA PAMHOM CUCTEMbl - Hanmbonbllemy MOMEHTY B npegenax
OJINHbI KOJIOHHbI;

ON5 CTYMEHYaTOM KOJIOHHbI - HAMBONbLIEMY MOMEHTY Ha AJ/IMHE Y4aCTKA NOCTOAHHOIO CeYeHus;

[ON151 KONIOHHbI C O4HUM 3aLLEeMAEHHbIM, @ APYTMM CBOBOAHbBIM KOHLLOM - MOMEHTY B 3a4€e/1KE, HO He
MeHee MOMEHTA B CEYEHUM, OTCTOALLEM Ha TPETb AJIMHbI KOJIOHHbI OT 334€/1KN;

ONA CKaTblX NOACOB Pepm U CTPYKTYPHbIX MAWUT, BOCAIPUHMMAIOWMX BHEY3N0BYIO MOMEpPEeYHyto
HarpysKy, - HanbosibluemMy MOMEHTY B Npeaenax cpeaHer TpeTm AJnHbl NaHe n nosca, onpeaenaemomy
M3 pacyeTa nosica Kak ynpyron HepaspesHoi 6anku;

ON1A CKATOro CTEPXKHA C LWAPHUPHO-0NEPTbIMM KOHLL@MM U CEYEHUEM, UMEIOLLUM OCb CUMMETPUMN,
COBMAagamwoLWy0 C MJIOCKOCTblO M3rnba, - MOMeEHTY, onpegensemomy no dopmynam Tabavupl 18 B
mm X = MmaxA /(NWL)

a:

3aBUNCUMOCTUN OT OTHOCUTENIbHOTIO 3KCLLEHTPUCUTETA N NPUHNMAEMOMY PaBHbIM

M
He meHee 0,5 max |

Tabnunua 18
m MoMmeHT M npu YCIIOBHOM TMOKOCTH CTEpXHSA
X <4 x4
mo <3 M=M_ —025% (M, — M) M=M,
3<my,, <20 M= M, + (m_, — )M, — M)/17 M= M + (m,, —3) (M, — M)/17
O603HayeHus, NpUHATbIE B Tabanue 18:
Mmax - HaMboNbLIMI N3rMBAOLLMIA MOMEHT B Npeaenax A/MHbI CTEPIKHSA;
M1 - HaubosbWni M3rMbalWKUIA MOMEHT B npeaenax cpedHen TPEeTU AJIMHbI CTEPIKHSA,

NPUHUMaeMbll paBHbIM He meHee 0,5 M

max ’

M, - narnbatowmii MomeHT, NpuHUMaembiii pasHbiM M npu 7 < 3 u A <4, Ho He meHee 0,5

M

max *

Ona cxaTbix CTep)KHeﬁ ABOAKOCMMMETPUYHOIO CNNOWHOIo cedYeHnAa C WapHUPHO-ONepTbiMn

. m
KOHUAaMM, Ha KOTOpbIX OEUCTBYIOT VI3FVI63POIJ.I,ME MOMEHTbI, 3Ha4yeHue ef’ H606XO,£I,MMOE Aana

onpeaeneHma Pe , NPMHUMAIOT cornacHo Tabanue XK.5 MpunoxkeHns XK.
10.2.4. PacyeT Ha YCTOMYMBOCTb BHELLEHTPEHHO CXKATblX CMIOWHOCTEHYATLIX CTEPXKHEN
NOCTOAHHOrO cevyeHua (Kpome Kopobuatoro - 10.2.10) U3 NAOCKOCTM AENCTBMA MOMEHTA NPU U3rnbe ux B

I >1

NAOCKOCTM Hambonbwen Kectkoctn ( Y), coBnagalowen c NAOCKOCTbIO CUMMETPUU, a TaKxke
LUBE//IEPOB BbIMOHAOT N0 popmyne

Nlep, AR y)<1 oo

rae c - KoapoumumneHT, onpegensemblii cornacHo TpebosaHmam 10.2.5;



Py

TpeboBaHuMAm 8.1.3.
10.2.5. KoadpdpuumeHT ¢ B popmyne (96) onpeaensior:

m_ <5
npu 3HaYyeHnsx ~* no ¢opmyne

c=p/(1+avm )< 1’ (97)

roe &, B NV - KoapodumumneHTbl, onpegensemole no Tabauye 19;

m_2=
npu 3HayeHuax  ~ no ¢opmyne

c=l/(+mep, /p,) (98)

- KO3OOPMUMEHT YCTOMYMBOCTM MNPU LEHTPANbHOM CXKaTuM,

onpep,enﬂeMblﬁ cornacHo

roe Ps KO3pPMUMEHT YCTOMUMBOCTU NPKN n3rnbe, onpeaensaembiii cornacHo TpeboBaHmam 9.4.1 u
MpunoxeHnto M Kak ansa 6anku c AByms U 6onee 3aKpenneHUsmm cKaToro nosca;

5<m_ <10

Npu 3HaYeHUAX no ¢popmyne

c=¢;(2-0,2m ) +¢,,(0,2m,

mx

roe onpeaensor: G . no dopmyne (97) npu =5;

10 _no dopmyne (98) npm "M~ 10.
e " = ML TN

* MPWUHMMaLOT coriiacHo TpeboBaHuMam 10.2.6.

- ,(99)

- OTHOCUTE/bHbIN 9KCUEHTPUCUTET, NPpU BbIMNUCZIEHUUN KOTOPOTo



3uauenns xospauneHToR
Tun Cxema ceverus B npH
ceMCITHA # IKCHCHTPHCHTET o ipm p v
ms i 1<ms5s A,53,04 %, > 3,14
1 1= (/14)(2,12 — b/h)
»
x
0,7 0,65 + 0,05m ! i
2 o ! B Jo /o,
x

I >

3 Y 1,25 - 0,122,
@
X 4— X
¥

¥ ? = Q3070 | 1= (0,35 —0,05m)L/] i 1

N N ) P2 03570 1 1= 035 = 0.03m) b/, L-( - o 7,020 / 1= 1y
X e . x B= Lnpu I,/ <05

5 ¥
Obosnasenus, npuramete ¢ Malauye 19:
li M ’2 s M OMEHTHL uuepmm& COOTBETCTERCHHO GO.ﬂbu.lC)'F'l W MEHBLUEH TONOK. OTHOCHTEIbHO DCH CHMMCTRHIE CCMEHMR ¥—),

@, — JAEWNE ¢, NPH Jl.,, = 3,14,

Mpumewanwe — Tpn suavennnx bh < 0.3 npmnosaror b/ = 6,3,

Tabnnua 19



. C
Mpu rnbkoctn ¥ > 3,14 KO3adPULMEHT C He A0/IKEH NPEBbLIWATb 3HAaYEeHUN M3 onpedenaembixX

c>c c
cornacHo lMpunoxeHuo U; B cnyvae ecnm max g popmynax (96) u (101) BMecTo c npUHUMatOT =~ max

10.2.6. MNMpu onpeaeneHnMn OTHOCUTENIbHOIO 3KCLLEHTpUCUTETA m, B dopmynax (97) - (99) 3a

pacyeTHbIi MOMEHT Mx NPUHMMALOT:

ON5 CTEPXKHEN C KOHLAMM, 3aKPENNEHHbIMU OT CMELLLEHWUS NepPNeHANKYNAPHO NNOCKOCTU AeCTBUA
MOMEHTA, - MAKCUMa/bHbIi MOMEHT B npedenax CpeaHein Tpetu AJINHblI (HO He MeHee MNOJIOBUHbI
HanboblLero No AJNHE CTEPXKHA MOMEHTA);

ONA CTEPXKHEN C OAHUM 3aLLLEMJIEHHbIM, a APYTMM CBOBOAHbBIM KOHLOM - MOMEHT B 3ae/1Ke (HO He
MeHee MOMEHTa B CeYEHUM, OTCTOALLLEM Ha TPETb A/IMHbI CTEPXKHA OT 3aJeNKu).

10.2.7. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTbiX 3/1€EMEHTOB [BYTaBPOBOrO CEYEHWUS,
HenpepbIBHO NOAKPENAEHHbIX BAO/Ib OAHOM M3 NOJIOK, BbINOAHAKT coriacHo MpunoxeHuto M.

10.2.8. BHeUEHTPEHHO CXaTble 31eMeHTbl MOCTOAHHOro ceyeHus, nsrmbaemble B MIOCKOCTU

e, #0 A >4,

HaMMEHbLLEN }KeCTKOCTU (Iy < Ix n 7 ), paccumnTbiBaloT No popmyne (94), a npu rMbKocTu

TaK¥e NPOBEPAIOT PacyeToOM Ha YCTOMYMBOCTb M3 NJIOCKOCTU AENCTBUA MOMEHTA KaK LleHTPaibHO-CXKaTble
3/1eEMeHTbI No dopmyne

NApARy)<T o0

roe Pu . K03pPMUMEHT YCTOMYMBOCTM MNPU LEHTPANbHOM CXaTuM, ONpeaensemblii COrnacHo
TpeboBaHuMAMm 8.1.3.

Mp * ¥ NpoBepKM yCTOMUMBOCTU U3 NIOCKOCTM AENCTBMA MOMEHTa He TpebyeTca.

10.2.9. PacyeT Ha yCTOMYMBOCTb CM/IOLIHOCTEHYATbIX CTEPXHEW MOCTOAHHOro ceyeHus (Kpome
KOpobyaToro), NOABEP)KEHHbIX CXKaTUO M M3rMby B ABYX FNaBHbIX MJAOCKOCTAX, MPU COBNaAeHUU

NNIOCKOCTM Hanbonbluei KecTkocth ( * ¥') C NNOCKOCTbIO CUMMETPUU, a TaKKe NpPW ceyeHumn Tmuna 3
(tabnuua 19) BbinonHsAOT No dopmyne

<
N/(¢exyARy7/c) - 1 , (101)
roe waxy = C¢eyw .
34ecb onpeaenstoT: ¢ - cornacHo TpebosaHuam 10.2.5;
¢ey “ I my /ly
- cornacHo TpebosaHunam 10.2.2 ¢ 3ameHoi B dopmynax m u COOTBETCTBEHHO Ha 7

Y no dopmynam:

<
Ans cedeHunit Tunos 1 n 3 (tabauua 19) npu M, = n 7

l)[/ = 1+ O, 65(1 - O, OZZJ/)/Tymxmy . (102)

o m_ m o
ons cedeHnn tunoslm3npu  * >5u Y >5, a TakKe Ana cedeHuit Tunos 2 1 4 (tabanua 19)



'7”:1/%.(103)

me_f,y =1 my

Mpn BblUMCNAEHUM 3HAYeHuA Aana CTEp)KHEI?I ABYTaBpoOBOro cevyeHnAa C

HEOAMHAKOBbIMM NOAKAMU KO3IPIULMEHT n onpesenAlT Kak oA cevyeHna Tmna 8 no tabauue K.2
Mpunoxenuna XK.

m, <m
Ecm 9 *, To Kpome pacuyeTa no popmyne (101) BbinoaHAOT pacyeT no popmynam (94) u

e
(96), npuHumas ¥ =0.

A

Ecam Y, To Kpome pacyeTa no ¢opmyne (101) sbinonHAwT pacyeT no dopmyne (94),

e
npuHnumana » =0.
3Ha4YeHUA OTHOCUTE/bHbIX SKCLLEHTPUCUTETOB BbIMMCAAIOT MO dopmMynam:

m.=e AW, ’ m, =eyA/ch, (104)

/4

714
rae “n < - MOMEHTHI conpotmnsneHnA ceyeHni AanAa Hanbonee c)KaToro BOJIOKHA
OTHOCUTENIbHO OCEN COOTBETCTBEHHO X - X U y-y.

X

Ecnun nnockocTb HanbobLLEN KECTKOCTU CeYeHUs CTEPXHA ( Y ) He coBnagaeT C NJIOCKOCTbHIO

m 0,
CUMMETPUM, TO pacyeTHOe 3HaYeHne * yBeAMYMBAlOT Ha 25% (Kpome ceyeHusa Tuna 3 no Tabavue 19).
10.2.10. PacuyeT Ha YCTOMYMBOCTb CMIOLWIHOCTEHYATbIX CTEPXKHEM MOCTOAHHOrO KopobyaToro
CeYeHUA NpKU CHKATUKU C U3TMOBOM B OAHOMN UM B ABYX MAaBHbIX NJOCKOCTAX BbINOAHAIOT N0 GopMyiam:

NN, ARy )+ M [(c oW, .. Ry.)<]

,min

; (105)

NAp ARy )+ M (e oW, R, y.)< 1, (106)

roe Pex , Pey - KO3OPULMEHTbI YCTOMUYMBOCTM MPU CKATUKM C N3rMOOM, onpeaensemble no Tabanue
.3 MpunoxeHuna XK;

c C
x, Y - KoapduMUMeEHTbI, NpuHMMaemble no Tabanue K.1 MpunoxkeHuns K;

o

x, Y - KoapduumeHTbl, onpegensemble no bpopmynam:

—1_ 72 —1_ 72
8, =1-0INA’[(AR,) &, =1-0INA’NAR)

2, <1 A<l

W NpUHUMaemble paBHbiMKU 1,0 cOOTBETCTBEHHO nNpn — * n .
I>1, M
’

¢ey

Mpn ogHoOCHOM M3rMbe B NAOCKOCTM Hanmbonbllen KecTkocTh ( Y = 0) BmecTto

®»

npuHumatot V.
10.3. PacyeT Ha yCTOMYMBOCTb 3/IEMEHTOB CKBO3HOIO CEYEHUSA

10.3.1. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTblX CTEPXKHEM CKBO3HOrO CeYeHus C
COeANHUTENbHBIMWU MJIAHKAMU UM peLleTKaMM BbIMOJIHAIOT KaK pacyeT CTEPXKHA B LEAoM, Tak WU



OTZe/IbHbIX BETBEN.
10.3.2. MNpu pacyeTe CTEpPkKHA B LLEJIOM OTHOCUTE/NbHO cBoB6oAHOW ocn no dopmyne (94), Korga
NNAaHKM M PELIETKM PacnoNoXKeHbl B MAOCKOCTAX, MapanfefbHblX MJOCKOCTU AENCTBMA MOMEHTA,

KoapodumumneHT Pe onpeaenstoT no Tabauue XK.4 MpunoxkeHus K B 3aBUCMMOCTM OT YC/IOBHOM

A

npusegerHoit mbkoct ¢ (¢ no Tabauue 7) M OTHOCUTENBHOTO 3KCLEHTpUCHUTETA m,
onpeaensiemoro no ¢opmyne

m=edall (108

roe € = M/N - 3KCUEHTPUCUTET, NPU BbIYNCAEHUU KOTOPOTro 3HadeHna M 1 N npMHMMaloT cornacHo
TpeboBaHuam 10.2.3;

a - paccTtosHue OT rMaBHOW OCU ceYeHUA, NepneHANKYAAPHOM NAOCKOCTU AeNCTBMA MOMEHTa, A0
ocu Hanbonee cKaTol BETBU, HO HE MeHee PacCTOAHUA A0 OCU CTEHKU BETBU;

| - MOMEHT MHEepPLMM CeYEHMA CKBO3HOTO CTEPXKHA OTHOCUTEIbHO CBOBOAHOM OCK.

Mpwu 3HayeHusax m > 20 pacyeT BbINOMHAIT KaK ANA U3rnbaembiX 31eMeHTOB.

10.3.3. Mpu pacyeTe OTAe/NbHbIX BETBEW CKBO3HbIX CTEpP)KHel c pelweTkamu no dopmyne (7)

. N
MPOAOABLHYIO CUY B KaK/A0M BETBU ONPeAensaioT C y4eTOM AONOAHUTENIbHOIO yeuamna %4 oT MOMeHTa
M, KoTopoe onpeaenstoT no Gopmynam:

N =M_ /b
ad Y - Npun n3rnbe CTEP)KHS B MJIOCKOCTU, NEePneHANKYIAPHON OCU Y - Y, ANA CEeYEeHUM
Tunos 1 v 3 (tabnuua 7);

N, =0,5M /b
N, =1,16M_/b

113 (tabnnua 7);
N, =0,5M /b,

N, =1,16M_/b

T1na 3 (tabauua 7);

N, =0,5M_/b,

- TO XK€, ANA ceyeHn Tuna 2 (tabaunua 7);

- Npw n3rmbe cTepykHA B NIOCKOCTU, MEPNEHAUKYNSPHOMN OCU X - X, AN1A TUMOB

- TO e, ANA ceyeHnt Tuna 2 (tabauua 7);

-npun nsrnbe CTepPXHA B N1IOCKOCTHU, I'IepI'IeH,CI,VIKy}'IFlpHOﬁ OCn X-X, anAa ceyeHumn

- TO Xe, Ana ceyeHuit Tuna 2 (tabaunua 7).
3pecb b, 1, "2 - paccToaHua mexay ocamu Betsel (Tabauua 7).

Nd
Mpu n3rnbe cTep>KHA CKBO3HOIO ceyeHuda Tmna 2 (tabauua 7) B ABYX NAOCKOCTAX ycunue = ¢
onpegensoT no popmyne

Noy=0.5(M, /b +M b)) o

10.3.4. Mpu pacyeTe OTAENbHbIX BETBEM CKBO3HbIX CTEP)KHEM C nnaHkamu B dopmyne (94)

YYUTBIBALOT AONO/IHUTENBHOE YyCHUAne N"d OT MOMEHTa M 1 MecCTHbI U3rnb BeTBeln OT paKTUYECKON UK
YCJ/IOBHOM NonepeyHoi cunbl (Kak B nosicax 6espackocHoi pepmbl).

10.3.5. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CKaTbiX TPEXrPaHHbIX CKBO3HbIX CTEpP)KHeMn ¢
peleTkaMn M NOCTOAHHbBIM MO A/MHE PAaBHOCTOPOHHMM CEYEHMEM BbINOAHAIT COrNacHo TpeboBaHMAM
pasgena 17.

10.3.6. PacyeT Ha YCTOMUYMBOCTb CKBO3HbIX CTEP)KHEN W3 ABYX CM/IOWHOCTEHYATbIX BETBEN,
CUMMETPUYHBIX OTHOCUTENIBHO OCU X - X (pMCYHOK 10), € pelweTkamu B ABYX NapainesibHbiX NAOCKOCTAX,
NOABEPKEHHbIX CHATUIO U U3TMBY B 06EMX FNaBHbIX NJOCKOCTAX, BbIMOAHAIOT:

ONA CTEPKHA B LLE/IOM - B NJIOCKOCTU, MapanienbHOM NAOCKOCTAM PELLIETOK, COrnacHo TpeboBaHMAM



e
10.3.2, npyHMmaa * =0;
ONA OTAEe/IbHbIX BETBEM - KaK BHELLEHTPEHHO CXKaTbIX 3/1eMeHTOB no dopmynam (94) n (96); npu aTom

NPOAO/IbHYIO CUY B KasKAOW BETBU OMPEAEAtoT C YyY4eTOM AOMNOJHUTE/IbHOMO YCUANUA OT MOMEHTa 7

M
(10.3.3), amomeHT ~ ¥ pacnpeaenaloT MeKay BETBAMM NPONOPLMOHANBHO UX KECTKOCTAM ~ *¢ (PMUCYHOK

10); ecnM MOMeEHT M, OencTByeT B M/JIOCKOCTM OAHOW W3 BETBEW, TO CUYMTAIOT €ro MOJIHOCTbIO
nepegatoWwMmca Ha 3Ty BeTsb. [pu pacyete no popmyne (94) rubKocTb OTAENbHOM BETBM ONPeaensitoT C
ydeTom TpeboBaHuit 11.2.14, a npu pacyete no dopmyne (96) - N0 MaKCUMaNbHOMY PACcCTOSHUIO MeXAay
Y3/1aMU peLLEeTKU.




PucyHoK 10. Cxema CKBO3HOMO CEYEHMA CTEPIKHA
M3 ABYX CN/IOWHOCTEHYATbIX BETBEW

10.3.7. PacyeT coeanHUTENbHbIX NAAHOK UAN PELLUETOK CKBO3HbIX BHELEHTPEHHO CHaTblX CTEPXKHEN BbIMOAHAIOT COrnacHo TpeboBaHMAaM 8.2.8 1 8.2.9 Ha

nonepeyHylo cuay, paBHyto bonbluemy U3 ABYX 3HAYEHWW: GaKTUYECKOoW nonepeyHon cuae Q MAM YCNOBHOW MONEpevyHon cune Qﬁ“, BbIYMCNAEMOM COrNacHo
TpeboBaHuAm 8.2.7.
B cnyyae Korga dakTMyeckan nonepeyHasn cuaa 6o0sblue yCNOBHOM, COEANHAIOT BETBM CKBO3HbIX BHELLEHTPEHHO CXKaTbIX 3/1IEMEHTOB, KaK NPaBM0, peLleTKaMu.
10.4. MpoBepKa yCTONYMBOCTM CTEHOK M NOSACOB

10.4.1. PacyeTHble pa3mepbl NPOBEPSAEMbIX Ha YCTONUYMBOCTb CTEHOK 1 MOACHbIX IMCTOB (NONOK) NPMHUMaIOT cornacHo TpebosaHunam 8.3.1 1 8.3.6.

A =(h,/t)JR IE
10.4.2. YCTONUMBOCTb CTEHOK BHELEHTPEHHO CXaTblX 3J1€MEHTOB CuMTaloT obecnevyeHHOM, ecnn ycnoBHaa rMBKoCTb CTeHkn o v Y He

npeBsbllWaeT 3HaYEHNM Npeae/ibHOM YC/IOBHON TMBKocTn ~ W, onpeaensembix no ¢opmysiam Tabaumubi 20.

Tabnanua 20



Tun

Cxema ceyeHus

YcnoBus NpUMEHEeHUS

[IpenenrHas yciaopHas

cevyenus ¥ SKCLIEHTPHCHTET dopMyn TH6KOCTb CTEHKH A,
1 y oy y lsm<10; |X, <2 T = Ky = 1,3 +0,1572 (110)
— — JJIS IBYTaBpa
T ML, |[» e -
=TT x 7, 22 Tw = Ry = 1,2+ 0,35%, 3,1 (111)
y y[ y
2 0, <0,
. 0,50, o P
o 1<a<2 Fouw = Pz = 1,42 .
x x \101(2—a+\/a +48 (112)
P <0,7+2,4a
3
3 v, 1<as2 Ty = 0,75%,, <052+ 18¢  (113)
. [Fa,
L
y
2 <b/h <2 - -
* e e 1 if/x2f< ; Ko = (0,4 +0,07K,)(1+0,25/2= b, / by ) (114)
30 = Ny =
y
5 m >1

Tow = 2JARN, /N <5,5

(115)




0O603HayeHus, NpUHATbIE B Tabanue 20:

¥ -ycnoBHaA rmMbKocTb CTep*HA B NJIOCKOCTU AeﬁCTBMFI MOMEHTQ,

C, .
r - koapPULMEHT, onpeaensemblii no Tabauue 16 8 3aBucumoctn ot & ;

a=(o0,—-0,) 0 o, .
(3,CI,€Cb - Hanbonbliee CKXunmatroulee HanpAaxXeHune y pac4eTtHoOU rpaHuLbl

c .
CTEHKU, MPUHUMaAEMOe CO 3HaKoM "ntoc" 1 BbluMCAeHHOe 6e3 yyeTa KoaddUUNEHTOB Pe , Py " (D‘xy;

(o2 o o
2 - COOTBETCTBYIOLLEE HAMPAXKEHUE Y NPOTUBOMOJIONHON PACYETHOMN rPaHuLbl CTEHKU);

B=0,15c, /0 t=0/(th,)

(3AECb cpeaHee KacCaTenbHOE  HanpAxXeHune B

r=0/2th)

paccmaTpuBaeMOM CevyeHuU; 418 KopobyaToro ceyeHus

/" - WwnpwHa nonku Taspa.

O0<m <1 10<m_<20
nnn

Mpumedanua. 1. Ans ceyeHunit Tna 1 npu 3HaYeHUAX 3HauyeHus

I A
YW onpenenaloT NoO AUMHEUHOU UHTEPNONAUUU MeXKAY 3HAYEeHUAMU ~ ¥, BblYUC/IEHHbIMU COr/1aCHO

TpeboBaHuAM 8.3.2 (m)‘ =0) namn 9.5.8 (mx = 20) n no ¢opmynam (110) u (111) HacTosAwen TabanLbl
COOTBETCTBEHHO.

< A .
2.Mpwn a<0,5 3HauyeHue ~ ¥ onpeaenaAloT 4NA cedeHu TMna 2 ABarKabl: cornacHo TpeboBaHnAM
8.3.2 1 ¢ ucnonbszoBaHuem dopmyn (110), (111) ¢ yyeTom npumMedaHUs HacTosAwen Tabauupl npu

m o o
3Ha4YeHnun x , KOTOpOe COOTBETCTBYET 3HA4YEHUIO , 4NnAa cevyeHnn Ttmna 3 - cornacHo 8.3.2.

0,5<ax<l1

Mpu 3HayeHnsa = ¥ onpeaensaroT IMHENHOM UHTEPNOAALUMEN MeXay 3HaYeHnamm =

, BbIUMCNIEHHbBIMW NPWU & -05un & =1,

3. Ana cedeHunit TMNa 4 npm ﬂ’x <0,8namn 1’“ >4 B popmyne (114) HacToAlelM TabaNLbI TPUHMMAIOT

¥ =0,8unn ¥ =4 cOOTBETCTBEHHO.

O<m <l y)
4. ,ﬂ,nﬂ ceyeHuUn Tmna 5 npun 3Ha4YeHnAX Y 3Ha4vYeHUnAa uw onpegenAaroT Nno NTMHENUHOU

m
NHTEPMNONAUNN MeXAY 3HaYeHUAMU ~ “Y | BblUMCAEHHbIMU cornacHo TpebosaHuam 8.3.2 ( ¥ =0) n no
dopmyne (115) HacToAwel TabanLbl.

0,8< N/, 4R 7,) <1

10.4.3. MNpw BbINOAHEHNM YCNOBUA npeaesbHy0 YCA0BHYIO TMOKOCTb

uw - BblUMCAEHHY0 no dopmynam (110) mn (111) Tabauubl 20, AoONycKaeTcA yBeNUYMBaTb MNyTEM
onpeaeneHusa ee no popmyse

2_’uw = ﬂ_’uwl + 5(ﬂ_’uw2 - ﬂ_’uwl )(1 - L)

CARY. (116)

roe ;L“WI 7 ﬂ”“wz - 3HayeHuAa ¥, BbluncaeHHble no popmynam (110), (111) n (112) Tabaunubi 20.

N/, 4Ry,)<0,8 7 i
Mpw BbINOJIHEHUW YCIOBUSA 3Ha4yeHue NPUHMMAIOT PaBHbIM .
10.4.4. CTeHKM BHELLEHTPEHHO CXKaTbIX 3/1IEMEHTOB CMNJ/IOLIHOIO ce4eHuns (KONIOHH, CTOEK, Onop U T.n.)



npu 1W22’3, KaK NpaBu/iO, YKPEenaatoT MNonepeyHbiMn pebpamu KeCTKOCTM B COOTBETCTBMM C
TpeboBaHUAMM 8.3.3.

10.4.5. Mpu yKpenneHWu CTEHKM BHELEHTPEHHO CXKATOro 3/emeHTa NpPoAO/bHbIM pebpom
1,>6h,t,
KECTKOCTU (C MOMEHTOM MHepLMM 7°"), pacnofoXKeHHbIM MnocepeguHe CTeHKM, Haubonee
Harpy»KeHHYI0 4acTb CTEHKM MeXKAy MOSCOM W OCbio pebpa paccMaTpUBAlOT KaK CaMOCTOSTE/IbHYIO
NNACTMHKY U NpoBepAOT Nno ¢opmynam Tabauusl 20. Mpu 3ToM pacyeT U NPOEKTUpPOBaHWE pebpa U
3/1IEMEHTA B LLE/IOM BbINOJIHAOT € yyeTom TpeboBaHuli 8.3.4.

10.4.6. B cnyyasx Korga ¢aKTuyeckoe 3HayeHMe YCI0BHOW TMOKOCTM CTeHKM W npeBbllaeT

npegenbHoe 3HadeHue ~ Y, BblMUCAEHHOE Ans cevyeHnit Tmna 1 no dopmynam Tabauubl 20, a ans

o <
ceyeHuit TMnoB 2 1M 3 ¢ yyeTom npumedaHma 2 Tabaunubl 20 (npu a<0,5 ), [ONYyCKaeTcs NPOBEpPKY
YCTOMYMBOCTU CTepsKkHsA Mo dopmynam (94), (100) u (101), a Takke no dopmyne (96) (npu & < O’5)
BbINOJ/IHATb C Y4ETOM PacYeTHOM YMEHbLUEHHOW Niowaau A".

0,8< A

10.4.7. YcToiuMBOCTb NOACOB (MONOK) BHELEHTPEHHO CXKaTbIX CTEPXKHEN C TMBKOCTbIO

(1)<4
Y cymtatoT  obecneyeHHol, ecAn  ycnoBHas  MBKocTb  cBeca  noAca  (Mosiku)

A, =(b,/t)R, IE A, =(b, /1t )R, IE
4 ( s f) 7 WAn nosicHoro aucra /! ( A f) Y He MpeBbllaeT 3HaYeHuN

A A
npeaenbHoit ycnosHoi rnbkoctn ¥ (7 ¥51), onpepensembix no dpopmynam tabaunupl 21.

Tabnunua 21
T C Ycnosus IIpenembuas ycnosHas rMOKOCTL cBeca mosca Xu, WK
un XeMa CEUCHUS NpUMEHEHUS MOSICHOTO JTMCTA kuf | TIpH rU6KOCTH CTEPXHS
CEYCHMUS K 3KCUCHTPUCHUTET QJOPMYJI 0,8 < ,;\x (Xy) <4
1 Ay = Mg —0,011,5+ 0,72 )m,  (117)
0<m<5
2 Tups =Ry = 0,0165,3+ 13K, )m,  (118)
3 “ - -
. X =0,36+0,10%, (119,2)
X ,_ x
m%
y -
4 y y B _
_— —J— Xy =0,36+0,10%, (119,6)
|
X  —q X — x
ey ey
R |
y ¥

0O603HayeHne, NpuHAToe B Tabanue 21:



ufe npeaenbHoe 3Ha4YeHWe YC/IOBHOM rMBKOCTU cBeca nosca UAKN MNOACHOrO IMCTa LEeHTPasibHO-
CXKaToro 3/IeMeHTa, onpeaenseMoe cornacHo TpebosaHmam 8.3.7 1 8.3.8 cOOTBETCTBEHHO.

5<m_<20 ﬂ/uf ﬂ’ufl o .
Mpumeyarue. MNpu 3HaYEHUAX x 3HavYeHun (" *-') onpenenAaldT No ANHENHON

A, A, .
NHTEPNONAUUN MeXAy 3HadyeHuamu ("), BbluMcneHHbIMKM No GopmMynam HacToAlen Tabaunubl 1
cornacHo 9.5.14 1 9.5.15 (npu m = 20) COOTBETCTBEHHO.

10.4.8. Ans cBecoB NoAcoB (NOMOK), OKalMAEeHHbIX pebpamu (pUCYHOK 5), 3HaueHns npeaensHon

YC/IOBHOM rMBKOCTH A”f ( /1”/”1 ), onpeaensemble no dopmynam Tabanupl 21, yMHOKAIOT Ha KO3pPULMeHT
1,5.

Pasmepbl okanmastowero pebpa onpeaenatot cornacHo tpebosaHuam 8.3.9.

10.4.9. Mpun Ha3HAYEHUU CEYEHUIN BHELEHTPEHHO CXKaTbIX 3/IEMEHTOB NO NpeaenbHON rMOKoCcTH

3HaYeHUA NpeaenbHbIX YCA0BHbIX TMOKOCTEN CTEHKK ~ “W, onpeaensemblx no ¢opmynam tabaunubi 20, a
Take nosicos Y ( 1 ), onpeaensembix no ¢opmynam Tabamubl 21 n cornacHo TpebosaHmam 10.4.8,

J@. AR, I N
[A0MYyCKaeTcsa yBe/IMYMBATb YMHOXKEHNEM Ha KO3PPULUMEHT , HO He bonee yem B 1,25 pasa

&
(3mechb Pon Py

aNeMeHTa).

- MeHblliee U3 3HaYEeHUN %, , (pexy, MCNoNb30BaHHOE MPU NPOBEPKE YCTOMUYMBOCTU

11. PACHETHbIE AJIMHbI U NPEAE/IbHBIE TMBKOCTW 3NIEMEHTOB
CTA/IbHbIX KOHCTPYKLINM

11.1. PacuyeTHble A/MHbI 3N1EMEHTOB NIOCKUX PepPM, CBA3EN
W CTPYKTYPHbIX KOHCTPYKLMIA

[

11.1.1. PacyeTHble A/IMHbI CKaTbIX 31EMEHTOB MIOCKUX bepm M cBA3eit B Ux naockoct ¢ u u3
i p

nnockoctn ¢! (pucyHok 11, a, 6, B, r), 33 UCKIIOYEHMEM 3IEMEHTOB, YKasaHHbIX B 11.1.2 u 11.1.3,
NPUHUMALOT No Tabauue 22.

a —-—L""ﬁ ¢ _____!_—-—-4
~ \ — Ve P -~
\ . -
—
I I
17 d
-~ ~ < - \
\
X
8 l 1—1
N
A
\ N

a - TpeyroibHas co cTolikamu; 6 - packocHas;
B - TPEYro/1bHaA CO WNPEHTENAMU; T - NOypacKocHan



TpeyronbHas; 4 - nepekpecTHas

PucyHoK 11. Cxembl pelieToK depm Ana onpeneneHns pacieTHbIX
OJINH CXKaTbIX 3/1eMeHTOB (0603HaYeHUs - cm. Tabanuy 22)

N HanpaBJjieHMe NPOIOOJILHOTO M3TuUba PacueTHbe IOJMHBEL 1 u
o.o syeMeHTa QepMe ef
1
ef,1
10— | OIIOPHHEIX IpOoYMX
CcOB PacCKOCOB |BJIEMEHTOB
M OIIOPHEIX | pelleTKMU
CTOekK
1 B nockocTu depmel 1
ef
a) nnsa dbepM, KpoMe YyKaszaHHEIX B 1 1 0,81
nosuumuu 1, 6
©) nns bepM M3 OOMHOUHHEIX YTOJIKOB |1 1 0,91
n bepM C OPUKPEIJIEHMEM BJIEMEHTOB
peumeTKky K II0SCaM BIPUTHK
2 B HamnpaBJIeHUM, I[IePIEeHOUKYJISPHOM
IIJIOCKOCTHU QepMH (M3 MIJIOCKOCTHU
bepmer) 1
ef,1
a) monsa bepM, KpoMe yKasz3aHHEIX B 1 1 1
nosuumuu 2, 6 1 1 1
©) nna depM C HNPUKPENJIEHMEM 1 1 0,91
DJIEMEHTOB pPeUeTKM K I0fgcCaM 1 1 1
BIIPUTHIK
3 B soboM HamnpabJieHum 1 =1 0,851|1 0,851
ef ef,1
ojsa depM M3 OOMHOUYHHEIX YT'OJIKOB IIPU
OIOMHAKOBEIX PACCTOSHMAX MEXOY
TOUKaMM 3aKpeIlJIeHMS DJIEMEHTOB B
IIJIOCKOCTM M M3 IIJIOCKOCTM (QepMbl
OBo3HauUeHMs, NPUHATHEe B Tabiuue 22 (pucyHOok 11):
1 - reomMeTpmueckas IJIMHaA BJIEMEHTa (pPacCTOsSHME MeXOy LeHTpaMu
OmKaymMx y3JIOB) B IIJIOCKOCTU (QepMH;
1l - paccTogHuMe MexIOy y3JlaMM, 3BaKpeIJIeHHBMM OT CMeUleHMS U3
1
njockocTu ¢GepMe (nnodgcamm odepwm, CreuMaJIbHEIMM CBAS3SAMM, KECTKUMU
IJIMTAaMM  [IOKPBITUM, [PUKPEIJIEHHEIMM K II0SCYy CBAapPHBIMM WBaAMM WMJIU
domrTamMm, M T.II.) .

Tabnuua 22

11.1.2. P o1 " N,
A2 acquHylo ANNHY 3/1eMeHTa, No ganHe KOTOpOFO LI,EVICTByPOT CHuMmaruime cunnbl n

N, (N >N,

Ly =075+ 0.25N, /DL o

), U3 nnockocTu pepmbl (pUCYHOK 12) onpegenstoT no popmyne



a - cxema pepmbl; 6 - cxema cBAsel mexay pepmamu (Bua depmbl)

PucyHok 12. Cxembl g1a onpeseneHnn pacyeTHoM AAnHbI Nosca
13 NaocKocTn pepmbl (0603HaUYEHUS - cM. Tabaunuy 23)

KoHCcTpyKLMA y3Jia IepeceueHusd PacuerHas niuHa 1 ns
DJIEMEHTOR pelleTKU ef,1
IIJIOCKOCTM QepMEl Ipu
NOoOOEepPXUBAKLIEM BJIEMEHTe
PAacCTAHYTOM |HepaboTamleM | CxaToM
Oba »JIeMeHTa He IpepHBanTCsd 1 0,71 1
1 1
[lonnepXxMBamoLMI BJIEMEHT IIpPEepHBa-—
eTcsa U IepekpeBaeTcsa GacCOHKOM:
pacCcMaTPUBAEMEM DJIEMEHT He 0,71 1 1,41
IIpepLBaeTCA 1 1 1
paccMaTpmMBaeMell sjieMeHT npepe— |0, 71 - -
BaeTCa UM IHepekpeBaeTcsa QacoOHKOM 1
ObosHaueHus, NPUHATHE B Tabiauue 23 (pucyHOk 12):
1l - paccrogHuMe MexIOy LeHTpaMuy y3JI0B QepMEl U IIepecedeHUd
BJIEMEHTOB;
1 - noJyHas TreoMeTpuueckas IJMHA DJIEMEHTA.
1

y N
Mpwn aTOM pacyeT Ha YCTOMYMBOCTb BbIMOJHAIOT Ha ycuamne 1,

Tabanua 23

PacueTHble AJINHbI o n ol 3/1eMEHTOB MNMOCTOAHHOIO CevyeHunA, pacCKpenaeHHbIX CBA3AMU Ha
Yy4acCTKax paBHOD’I A/MMHbI U HAarpyXeHHbIX pPas3/IMYHbIMN YCUIMAMU Ha 3TUX YYaCTKax, OO0MNYyCKaeTCA

onpeaensatb cornacHo Tabauvue 0.1 MpunoxkeHus O.

11.1.3. PacyeTHble AAWHbI 9 n 9! anemenTos NepeKkpecTHOM peLlleTKn, CKPenAeHHbIX Mexay

coboli (pucyHok 11, a), npuHUMaltOT:

B MNOCKOCTM GEPMbI - PAaBHbIMM PACCTOSHMIO MEXAY LEHTPAMK y3710B depmbl U nNepeceyeHus

/
);

snemenTos ( ¢

M3 NNOCKOCTU d)eprIZ ANnAa CXaTbIX 3/1EMEHTOB - NO Ta6ﬂVILl,e 23; ana PaCTAHYTbIX 3/1EMEHTOB -



paBHbIMW NOJIHOWM rEOMETPUYECKON AJIMHE 3/1IeMEHTa (lef*1 ).

11.1.4. Paguycbl MHEPLUUW | CEYEHUA SNEMEHTOB W3 OAMHOYHbLIX YroJIKOB MPWU onpeaeneHuu
rMBKOCTU NPUHUMALOT:

npw pacyeTHou gamHe anemeHTa He meHee 0,851 (rge | - paccToaHMe mexKay LeHTpamm 6anKanwmnx

1=1
Y3/10B) - MMHUMabHbIMMU ( min ).
B OCTa/IbHbIX C/ly4YasaX - OTHOCMTE/IbHO OCKM YroJjika, NeprneHAMKYNAPHON WUAW MnapaniesibHoM

i=1 1=1
nAockoctu ¢pepmbl ( * uam Y B 3aBMCMMOCTM OT HanpaB/ieHMUA NPOA0ALHOro 1M3rmba).

l

11.1.5. PacyeTHble ANUHDI 9 snemeHTOB CTPYKTYPHbIX KOHCTPYKLMIN NPUHUMALOT No Tabauue 24.

Tabnuua 24
N JJIEMEHTH CTPYKTYPHHX KOHCTPYKLMMA PacueTHasa
m.1l. namHa 1
ef
1 KpoMme ykKaszaHHEIX B MMO3ULUMAX 2 U 3 1
2 HepaspezHble (He NOpepeBawmMecs B y3Jjax) nosca, 0,851

a TakKXe DJIEMEeHTH I[IOSCOB UM PelleTOoK, IPUKpe-—
IJISeMEIX B y3JlaX CBAapPKOM BIPUTHK K WAPOBEM MJINU
LU/LHI/IH,D;pI/I‘:Ie CKVIM Y3JIOBEIM 3JIEMEHTaM
3 /I3 OOWMHOUHEIX YTOJIKOB, IMPUKPEIJISEMEIX B y3Jlax
OIHOM TIIOJIKOM :

CBapHBIMM WBaMM UM OoJjiTaMu (He MeHee IByX),
PaCIIOJIOXEHHEIMU BIOJIb B3JieMeHTa, npu 1/i

min
mo 90 1
ce. 90 mo 120 0,901
" 120 " 150 (TONBKO IOJIS SJIEMEHTOB 0,751
peumeTKM)
" 150 " 200 (TONBKO mOJIA SJIEMEHTOB 0,701
peumeTKH)
omHMM OGoJsiToM mpu 1/1
min
no 90 1
ce. 90 mo 120 0,951
" 120 " 150 (TONBKO mOJIA SJIEMEHTOB 0,851
peumeTKH)
" 150 " 200 (TONBKO IOJIS SJIEMEHTOB 0,801
peumeTKM)

ObosHaueHre, NpPUHATOE B Tabiuie 24:
1 - reomeTpuueckas OJMHa DJIeMEHTa (PacCTOSHME MeXIy LeHTPpaMu
Y3JIOB CTPYKTYPHOM KOHCTPYKLUM) .

Pagnycbl MHEPUMM CEYEHUIN | 3NE@MEHTOB CTPYKTYPHbIX KOHCTPYKUMIA Npu onpeaeneHnn rubkoctm
NPUHUMALOT:
ONA CKATO-U3rMbaemMbiX 3N1€MEHTOB - OTHOCUTE/IbHO OCU, NMEePNEHANKYAAPHON UKW NapannenbHon

NA0CKOCTM u3ruba ( X uau Y);

=i
B OCTa/IbHbIX CNYYasiX - MUHUMANbHbIMM ( min )

11.2. PacyeTHble 4/MHbI 31EMEHTOB NPOCTPAHCTBEHHbIX PELLETYATbIX
KOHCTPYKLMN



11.2.1. PacyeTHble AnHbI ¢ 1 pagnyChbl MIHEPLIMM CEUEHM | C)KATbIX U HEHATPYXKEHHbIX 3/1€MEHTOB
NPOCTPAHCTBEHHbIX KOHCTPYKUMIN (pUCYHOK 13) M3 OAMHOYHbIX YrONKOB MpU OnpeaeneHnun rmbKoctu
NpUHMMatoT no Tabamue 25 ¢ yuetom Tabany, 26 n 27.

a 6 8

\b
N

a, 6, B - C COBMELWEHHbIMUN B CMEXKHbIX TPaHAX y3/1aMW;
r, A-CHe cCOBMEWEHHbIMU B CMEXHbIX TPaHAX Y3/1aMU;
€ - C4YaCTU4YHO coBMeELLEHHbIMU B CMEXHbIX rPaHAX y3/1aMU

PucyHoK 13. CxeMbl MPOCTPAHCTBEHHbIX PELUETYATbIX KOHCTPYKLNIA
(o603HayeHua - cm. Tabanupl 25, 26)

Tabnuua 25

OJIEMEeHTE NPOCTPAaHCTBEHHBIX KOHCTPYKLUM 1 i
ef
[Tosca:
no pucysky 13, a, 6, B 1 i
m min
1o PUCYHKY 13, T, I 0,731 i
m min
10 pUCyHKyYy 13, e 0,041 i
m min
Packocer:
o PUCYHKY 13, a, I Mo 1 i
d dc min
no pucysHky 13, 6, B, T, e Mo 1 i
d d min

Pacnopkm:




no pucyHky 13, 6, e 0,801 i
c min
10 PUCYHKY 13, B 0,731 i
¢} min
OBo3HauUeHMs, NPUHATHE B Tabmiuue 25 (pucyHok 13):
1 - YCJIOBHad OJMHAa, IpMHMUMaemas [0 Tabiuie 26;
dc
MO - KO20OMUMEHT pacyeTHOM IOJIMHEL packoca, IIPMHVMAaEMBIN
d

no Tabmauue 27.

[IpuMedaHUsd . 1. Packochr o pucyHky 13, a, I B ToOukKax
IepecedeHns IOOJDKHBI OBITh CKPEIJIEHBH MeXOy COOOM.

2. 3BHaueHue 1 IOJIS PaclIopoK IO PpPUCyHKY 13, B maHo mJig

ef
PaBHOIIOJIOUHEIX YI'OJIKOB.
KoHCTpykUMSa y3Ja YcJioBHas IJiMHA packoca 1 npu
IepeceyeHms DJIEMEHTOB dc
peueTKU IOONEePXMBAIEM DJIEMEHTE
PacTAHYyTOM HepaboTamiumeM |CxaToM
Oba CTEepXHS HE NPEepPHBaKnTCs 1 1,31 0,81
d d dl

lloomepXMBalLMUM B3JIEMEHT
IIpepHBaeTCsa U IIepekKpeHBaeTcs
bacoHKOM, paccCMaTpPUBaEMbI
DJIEMEHT HE IIPEPHBAETCHA:

B KOHCTPYKUMSIX 1,31 1,01 1
10 pUCYHKyY 13, a d d dl
TO Xe, 13, & (1,75 - 0,15n)1 | (1,9 0,1n)1 1

d d dl
Y3eJl nepeceueHMs DBJIEMEHTOB 1 1 1
3aKpeInJjieH OT CMelleHUS d d d
U3 IIJIOCKOCTHU TI'pPaHU
(ovadparMo¥t u T.II.)

O603HauyeHWe, NpuHATOe B Tabauue 26 (pucyHok 13):

n= [m,minld /(]d,minlm)

7

roe m,minvI d ,min

Tabnunua 26

- HAMMEHbLUNE MOMEHTbI MHEPUWNUN Ce4eHNA COOTBETCTBEHHO NOACAa U PaCKocCa.

MpumeyaHue. Mpru n <1 un>3 B dopmynax Tabauubl 26 NPUHMMAIOT COOTBETCTBEHHO N =11K N =

[IpukpenyieHre packoca |3HaueHre n 3Hauenme Mo npm 1/1 p
K I[oscam d min
PaBHOM
mo 60 ce. 60 mo 160 ce. 160
CBapHEIMM WBaMU, oo 2 1,14 0,54 + 361 /1 10,765
BonTamMm (He MeHee min

Tabnunua 27



OBYX), PaCIOJOXEeH—
HBEIMM BIOJIb pacKoca Ce. © 1,04 10,54 + 28,81 /110,740
min
OmHUM BOJITOM [Ipr JIIOOBIX 1,12 |(0,64 + 28,81 /110,820
3HAUEHUSIX min

0O603HayeHus, NpUHATbIE B Tabanue 27:
n - no Tabauuge 26;

| - ANUHA, NpUHUMaeMas PaBHOM: ld - INA PacKoCoB Mo pUCyHKy 13, 6, B, T, €;
[,. no Tabnuue 26 - AnA packocos No pucyHky 13, a, A.

MpumeyaHua. 1. 3HauyeHune LI, npu 2 <= n <=6 onpeaenaioT IMHENHON NHTepnonaALMen.

2. Mpu NpUKpenIeHun o4HOTO KOHLA packoca K nosAcy 6e3 ¢pacoHOK cBapKoW uau 6ontamu, a
BTOPOTO KOHLA - Yepe3 GacoHKy KoapPULMEHT pacyeTHOM ANUHbI packoca NpMHMMAatoT paBHbim 0,5(1 +

M, ); npn NnpukpenneHnn obonx KOHLLOB PacKOCOB Yepes GpacoHku - L; = 0.

3. KoHLbl pacKoCOB Mo PUCYHKY 13, B KpenaT, Kak npasunno, 6e3 ¢pacoHoK. B aTom ciyyae npu mx
NPUKPENAEHMM K pacnopKe 1 Noacy CBapHbIMM LBaMMK UM 6oNTaMu (He MeHee A,BYX), PacnoNoKeHHbIMM

BAO/Mb packoca, 3HaveHue KosdpoduumeHTa (I, NPUHMMAIOT Npu 3HaveHun n "ao 2". B cayuae
NPUKPENNEHNA NX KOHLL0B OJHUM 60NTOM 3HaueHne LI, NPUHMMAIOT No CTpoke "oaHum bontom", a npu

BbIYNCNIEHNM 3HAYEHMA L, cornacHo Tabaunue 25 BMecTo £, npuHumatot 0,5(1 + £, ).

PacueTHble AanHbl ¢ 1 paguycbl MHEPLUM | PacTAHYTbIX S1EMEHTOB M3 OAMHOYHbIX YrONKOB NpU
onpeaeneHnm rmbKocTn NPUHUMALOT:
A5 NosicoB - No Tabaunue 25;

[NA NepekpecTHbIX PacKoCOB MO PUCYHKY 13, a, A4 - B NJIOCKOCTU rPaHu - paBHbIMK AanHe 9 ©
L 7 Ly
paguycy MHepuumn ™7 ;Y3 NNOCKOCTM FPaHU - PaBHbIMW NOJIHOM AJIMHE packoca W paguycy nHepumm
i o
X OTHOCMTE/IbHO OCM, NapanaenbHOW NAOCKOCTU rpaHu;
l, i
[AN1A PAaCKOCOB MO PUCYHKY 13, 6, B, I, € - paBHbIMU gNHE ¢ 1 paanycy nHepuum ™min

11.2.2. PacyeTHble AAWUHbI v n paanycbl MHEPLMU i 31eMeHTOB M3 TpyDO MM NapHbIX YrosKoB
NPUHUMALOT cornacHo TpeboBaHmam 11.1.1-11.1.3.

11.2.3. PacyeTHble AJIMHbI CHaTbIX 3/IEMEHTOB MPOCTPAHCTBEHHbIX pPeLleTyaTbiX KOHCTPYKUUI
OOMNyCKaeTcA onpeaenATb M3 pacyeTa C MCNOAb30BaHMEM CEPTUPULMPOBAHHDLIX BbIYUCIUTENBHbIX
KOMMNEKCOB (B NPeAno/oKeHNM ynpyroi paboTbl cTanmn u HeaedopMUPOBAHHOM CXeMbI).

11.3. PacyeTHble ANMHbI KOJIOHH (CTOEK)

11.3.1. PacyeTHble aamMHbl ¢ KOMOHH (CTOEK) NOCTOAHHOTO CEYEHMA WU OTAE/bHbIX YYaCTKOB
CTYNeHYaTbIX KONOHH onpegenstoT no popmyne

Ly :’UZ, (121)

rae [ - ANNNHA KOJIOHHbI, OTAEeNbHOIo y4acCTKa ee NN BbICOTbl 3TaXa;

M KO3pPMUMEHT pacyeTHOM A/INHbI.
11.3.2. Mpu onpepeneHnn KoapPUUMEHTOB pPACYETHON [ANMHbI KONOHH (CTOEK) 3HayeHus
NPOAO/IbHbBIX CUA B 3/1IEMEHTAX CUCTEMbI MPUHMUMALOT, KaK NPaBWIO, A/1A TOrO COYETaHWUA Harpysok, ana



KOTOPOro BbINO/HAETCA NPOBEPKa YCTOMYMBOCTM KONOHH (CTOEK) cornacHo TpeboBaHMam pasgenos 8 u
10 HacToawero CeBoga npasuA.

JonyckaeTtca onpeaenatb KO3POMUMEHTbI pacyeTHOM A/MHbI KONOHH MOCTOAHHOFO CeYeHua u
OTAE/bHbIX YY4AaCTKOB CTYMEHYaTbiX KOJMIOHH NWWb AR COYMETaHWsA Harpysok, gatouwero Haubonbline
3HAYeHUA MNPOAOJbHbIX CUA B KONOHHAX WM Ha OTAENbHbIX Yy4yaCTKaX, M MOJy4YeHHble 3HayeHuA

KoadpoumumneHTa M yenonbsosath ONA APYTUX COYETAHMIN Harpys3oK.

Mpu 3Tom HeobxoAuMmo pas3nuuyatb HecBoboaHble (packpenneHHble) W  cBoboAHblE
(HepacKkpensieHHble) pambl. B nepBom cnyyae y3/bl KpenaeHusa pureniein K KoONoHHaM He MmetoT cBoboapl
nepemeLLeHuns B NJIOCKOCTM PaMbl; BO BTOPOM C/ly4Yae TaKue nepemeLleHns BO3SMOXKHbI.

11.3.3. KoadpPpuuMeHTbl pacyeTHON A/MHbI H kononn (cToeK) NoCTOAHHOrO ceyeHUs onpeaenaoT
B 3aBMCMMOCTM OT YC/IOBMI 3aKpenneHus WX KOHUOB W BMAA Harpysku. [aa HEKOTOpbIX C/yyaes

3aKpenaeHnA KOHUO0B U BUAa HAarpy3kun saHa4yeHunAa H npueeaeHbl B TaGJ'IVILI,e 28.



CxeMa 3akperuie- * N JRN
HUS  KOJOHHH / 228 i
(cTofik®) M BHUZI / | ;
Harpy3ku // ! I
/
/ |
Nmax
" 1,0 0,7 0,5 2,0 1,0 2,0 0,725 L12

Tabnuua 28

KoaddunumeHTbl pacyeTHOW A/MHbI KONOHH (CTOEK) MOCTOAHHOIO CeYEHMA C YMNPYrMM 3aKpensieHMem KOHLOB AOMycKaeTca onpeaensTs no dopmynam,
npusegeHHbIM B Tabanue 0.2 Mpunoxernua O.

11.3.4. KoappuumMeHTbl pacyeTHOM ANMHbI M KonoHH NOCTOAHHOTO CeYeHMs B NIOCKOCTH cBOBOAHbIX U HECBOBOAHbIX PaM NPU KECTKOM KpPenaeHumn purenei

K KOJIOHHaM ¥ NPy 0AUHAKOBOM Harpy»KeHuu y3/108B, PacnoioXKeHHbIX B O4HOM YPOBHE, onpeaensatoT no ¢popmynam Tabanusl 29.

Tabanua 29



Koadduuuent B popmynax

CxeMa paMel (122)—(126) Koadouiment p
) | n
CBOGOAHEIE PaMbl
Mo, N _ Lyl
Ic Ic -~ It‘ll
£ , b=2 1+913—8 (122)
N le N Iﬂ N
k(m +n,)
1 < — bhd s LIRS Y4
L L ¢ k+1
A, A,
N
L Y I,
I, A - Ih
777, / ¥7.
1 =g nF 0,56 13
NI, [N, |N " n+0,14 (123)
T I A Y & k(n + )
7 77 - k+1

Bepxuuit atax

k(p +p,)

2k(n +n,)

k+1

k+1

Cpenumit 3Tax

W=

Ipu n< 0,2

(p+0, 68),/1: +0,22

T 0,680(p £ 0,9)(n 1 0,08) 4 0,1n " (124)

& WURY | keiee) | keem)
k+1 k+1
z d ;S/% mpu n > 0,2
I 4 L 4 Hipknwit stax
_(p+0,63)Jn+0,28
2k(p+pp) | kim+m) = Jon(p +0,9)+ 0,1n (125)
k+1 k+1
}tg‘ I'§ HecpobonHbie pamer
NIl IK N[ N[ Nf Bepxuuit sTax
= il 2 B R A&l L own | -4




0O603HauYeHUs, NPUHATbIE B Tabanue 29:

I, I

, I - o
sb 752y Tl T2 - MOMEHTbI MHEPLMM CEYEHUA pUresieid, MPUMbIKAIOWMX COOTBETCTBEHHO K
BEPXHEMY U HUKHEMY KOHLY NPOBEPAEMOM KOOHHbI;

1

l .
¢, ¢ -COOTBETCTBEHHO MOMEHT UHEpPLUUN CeYEHUNA N AJINHA NPOBEPAEMOU KOJIOHHDbI;

1 .
, % - NponeTbl pambl;
k - yncno nponetos;
_ Isllc IYZZ(: I[llc _ IiZZc
[ R R )

n, =— b= )25
c
’
Mpumeyanua. 1. Ana KpalHel KONOHHbI CBOOOAHOW MHOTOMPONETHON pambl KOIbGOUUMEHT L

1

onpeaensaoT NP 3HAYEHMAX P U N A41A KOJIOHH O4HOMPOIETHOM PaMbl.
2. Ana ogAHOMNPONETHON MHOTO3Ta*KHOM pambl NPU BblYMCAEHUM P U n B dopmynax (124) - (126)

npuHumatot p, = N, =0.

11.3.5. KoadpdunumeHTbl pacyeTHON ASINHbI H wonomn (cToek) 1-ro sipyca oAHOMPOJMETHbIX U
MHOrOMNPONETHbIX paM A0MNyCcKaeTcs onpeaenaTb cornacHo Tabaunue 0.4 MpunoxeHua O.

11.3.6. MNMpwn oTHOLWEHUM H/B=6 (rme H - nonHas BbicoTa cBO6OAHON MHOTO3Ta*KHOM pambl, B -
LWIMPKWHA paMbl) LONKHA ObITb MpoBepeHa 06LW,an YyCTOMYMBOCTb Pambl B LLESIOM KaK COCTaBHOIO CTEPXKHS,
3aLLEM/IEHHOIO B OCHOBAHUWN 1 CBOOOAHOIO BBEPXY.

11.3.7. NMpn HEPABHOMEPHOM HArpy*KEHUN BEPXHMUX Y3/10B KOJOHH B CBOOOAHOW OOHO3TAXKHOM
pame M HaAMuYUKW KECTKOTO AUCKa MOKPbITUA WAM MNPOAO/bHbIX CBA3EM MO BEpPXy BCEX KOJIOHH

KO3pPULMEHT pacyeTHOM ANNHDI Hey Hanbonee Harpy*KeHHOM KONOHHbI B MIOCKOCTM paMbl ONpeaenstoT
no popmyne

, (127)

roe M KO3)OUUMEHT pacyeTHOMN A/IMHbI NPOBEPAEMON KOMIOHHbI, BbIYUCAEHHbIM N0 popmysiam
(122) n (123) Tabnnupl 29;

I. N .
<, ¢ - MOMEHT WHepuun ceyeHMa wu ycuaue B Hanbonee Harpy>eHHon KOJIOHHE
paCCManMBBEMOﬁ Pambl COOTBETCTBEHHO;

*N. I . o
i { - CyMMa pacyeTHbIX YCWUAMA U MOMEHTOB WMHEPLMU CEYEHUI BCEX KOJIOHH
paccmMaTpPMBAEMOM PaMbl U YETbIPEX COCEAHUX paM (MO ABE C KaXKAOW CTOPOHbI) COOTBETCTBEHHO; BCE

yCcnnna HaxodAaAT nNpu TOM Ke COYETaHUU Harpy3oK, KOTOpPO€E Bbi3bIBAET ycuaune ‘B I'IpOBEpFlEMOf;I
KOJIOHHE.

11.3.8. KoadpduumeHTbl pacyeTHON AJINHbI H OTAENbHbIX Y4YaCTKOB CTyMeH4YaTblX KOJIOHH B
NJI0CKOCTU paMbl OnpeaenatoT cornacHo NpunoxkeHuto I.

Mpu onpeseneHun KoahPULMEHTOB PacCYETHON ASMHbI H ONA  CTyNeH4YyaTbIX KOJOHH pam
OZHO3TaXKHbIX NPOM3BOACTBEHHbIX 34aHNI [ONYCKaeTCA:

HEe YUYMTbIBATb BAUAHUE CTEMNEHU 3arpyXKeHnA U }KeCTKOCTU CoCeaHNX KONOHH;

ANA MHOronNposieTHbIX pam (C YMCIOM NposeToB ABa U Hosfee) NpU HaAUUUK FKECTKOTo AMCKA
MOKPbITUA WMAN NPOAO/bHbIX CBA3EN, CBA3bLIBAIOLWLMX MOBEPXY BCE KOJIOHHbI M 0becneyYnmBaroLLnx
NPOCTPAHCTBEHHYIO PaboTy COOpyXKeHUs, onpenenaTb pacyeTHble ANIMHbI KOMIOHH KaK AAA CTOEeK,
HENOABWMKHO 3aKPENIEHHbIX Ha YPOBHE puUrenem.

11.3.9. Mpu onpeaeneHnn KospPUUMEHTOB pPacyeTHbIX AJIMH KONOHH PaMHbIX CUCTEM COr/1aCcHO



11.3.3-11.3.8 gonyckaeTca yunTblBaTb BAMAHUE XapaKkTepa 4edOPMUPOBAHMA CUCTEMbI MO Harpy3Koit B
cooTBeTcTBUM C MpunoxeHmem O.

11.3.10. PacyeTHble A/MHbI KOJAOHH B HanpaBAeHWWM BAONb 343aHUA (M3 MNOCKOCTM pambl), KaK
NPaBuIo, NPMHUMAIOT PAaBHbIMM PACCTOAHUAM MEKAY 3aKPENIEHHbIMU OT CMELLEHWA 13 NJOCKOCTU pambl
TOYKamu (onopamu KONOHH, NOAKPAHOBbIX 6aNOK U NOACTPONUALHLIX GEPM, Y3/1aMMU KpPenaeHUs cBasei
M purenei u T.n.). PacyeTHble AJ/IMHbI [OMNYCKAETCA ONpeAeNATb Ha OCHOBE pPACYETHOM CXeMmbl,
yunTbIBatoWEeN GpaKTMUEeCKNe YCI0BUA 3aKpeneHNa KOHLOB KONOHH.

11.3.11. PacueTHyto A/IMHY BETBEM NJIOCKMX ONOP TPAHCMOPTEPHbIX ranepeit NPUMHUMAIOT PaBHOW:

B NPOAO/SbHOM HanpasJeHWU ranepen - BbicoTe onopbl (OT HM3a 6a3bl 4O OCU HUXKHEro nosca

depmbl AN 6anku), yMHOMKEHHON Ha KoaddpuumeHT H , onpeaensembli Kak ANA CTOEK MOCTOAHHOro
CeYeHun B 3aBUCMMOCTM OT YC/IOBUIA 3aKPENIEHMA UX KOHLOB;

B NOMepPeYyHOM HanpasBieHUN (B MNNOCKOCTU OMOPbI) - PACCTOAHUIO MEXAY LeHTPamMu y3ioB; npu
3TOM [OJ/IKHA ObITb MpoBepeHa o06LLas YyCTOMYMBOCTb OMOPbl B LEMOM KaK COCTAaBHOIO CTEPKHA,
3aLLEM/IEHHOIO B OCHOBAHUW 1 CBOOOAHOIO BBEPXY.

11.4. NMpeaenbHble rTMBKOCTN 3/1EMEHTOB

A=l /i

11.4.1. TubKOCTM 3neMeHTOB , KaK MpaBwo, He A0/KHbI NPeBblWaTb MNpeaenbHbIX

oA
3HayeHuin ¥, npuBeaeHHbIX B Tabaunue 30 AnA CKaTbiX 31eMeHTOB U B Tabauue 31 - Ana pacTAHYTbIX.

Tabnunua 30
N DJIEMEeHTE KOHCTPYKLUM [lpenenbHada
m.I. ITMOKOCTBL CXa-—
THIX SJIEMEHTOB
J1aMbna
u
1 [Iogca, OIOPHEE PACKOCHE M CTOMNKM, Iepemapime
OIIOPHEIE PEeaKLUN:
IIJIOCKUX GepM, CTPYKTYPHHIX KOHCTPYKLMI U 180 - 60 anbda

IIPOCTPAHCTBEHHEX KOHCTPYKUMM M3 TPyO WU
IIapHHEX YTOJIKOB BBICOTOM mo 50 M
IIPOCTPaHCTBEHHEX KOHCTPYKUMM M3 OIMHOUHHIX 120
YTOJIKOB, a TaKXe NPOCTPAHCTBEHHHIX KOHCTPYKLMNI
13 Tpy® M MNapHEX YTOJIKOB BHCOTOM cB. 50 M
2 SJIEMEHTH, KpOMe YyKa3aHHBIX B NO3UMUMAX 1 M 7:
JIOCKUX GepM, CBAPHEX NPOCTPAHCTBEHHBIX U 210 - 60 amnboda
CTPYKTYPHEIX KOHCTPYKUMUM M3 OIMHOYHHIX yT'OJIKOB,
IIPOCTPAHCTBEHHHX M CTPYKTYPHBIX KOHCTPYKUUM U3
Tpy® ¥ MNapHBIX YT'OJIKOB

NIPOCTPAHCTBEHHEIX ¥V CTPYKTYPHEIX KOHCTPYKLMMA 220 - 40 anvboda
M3 OOMHOYHEIX YTOJIKOB C OOJTOBHMM COEOVMHEHUIMU
3 BepxHue nosca ¢epmMm, He 3BaKpEIJIEHHEE B 220

Ipolecce MOHTaxa (npenejibHyl I'MOKOCTBL IIOCJHEe
3aBepleHMda MOHTaxXa cJienyeT IIPMHMMaTb

1o nosmuumm 1)

4 OCHOBHEIE KOJIOHHEI 180 - 60 annoda
5 BTopocCTeneHHEEe KOJIOHHBE (CTOMKM daxBepka, 210 - 60 anbda
boHapeM m T.I.), DJIEMEHTH PeleTKM KOJIOHH,
SJIEMEHTEI BEPTUMKAJIbHEIX cBARen MeXIOy KOJIOHHaMM
(Hmxe OaJiIoKk KPaHOBHIX IIyTel)

6 DJIeMeHTEl CBfA3€lM, KpoMe yKa3aHHBIX B nos3uumum 5, [200
a TakKXe CTepXHM, CcJyxXalye IJg yMeHbUIeHUS
PacuUeTHOM IJIMHE CXATHX CTEepXHeM, M Ipyrue
HEeHaTrpyXeHHEBIE DJSJIEMEHTEHI, KPOME YKA3aHHBIX B
nosmuuum 7




CxaTeHe U HeHaI'pyXeHHBEE B3JIEMEHTEH 150

IIPOCTPAaHCTBEHHEIX KOHCprKLU/Iﬁ

TaBpOBOT'O U

KPEeCTOBOT'O CEeUYeHMM, [IOINBEPXEHHEE BO3IENCTBUI
BETPOBEIX HATPYy30K, [IPU NPOBepke I'MOKOCTU B

BEPTUKAJIBHOM IIJIOCKOCTH

0O603HauyeHue, npuHAaToe B Tabanue 30:

N
oO=—
PAR 7,

cneayet NPUHUMATD Pe ).

DJIeMEeHTH KOHCTPYKLMMA

[IlpenesbHasgs TMOKOCTB PaCTAHYTEIX
BJIEMEHTOB JiAMOOa IIpKU

KOHCTPYKLUMI TaBpOBOTO U
KPeCTOBOT'O CeueHMM (a B
TATax TpaBepc - ONOp JIMHUM
BJIEKTPONepenaun u mu3

u
BO3IOEMCTBUM Ha KOHCTPYKLMIO
HaTpPy30K
IVMHaMM4YeCKMX, |CTa— OT KPaHOB
IIPMUIIOXE HHEIX TV — (cMm. mpu-—
HEINOCpPEenCcT— yec- |mMeuaHue,
BEHHO K KX nosmuuma 5)
KOHCTPYKLMM M XEeJIe3HO-—
OOPOXHEIX
COCTaBOB
[lossca M OIOPHHE PACKOCH 250 400 250
JIoCKux QepM (BKJIOUAS
TOPMO3HEE QepMel) U
CTPYKTYPHHX KOHCTPYKLMI
SmeMeHTH bepM M CTPYKTYpPHEX 350 400 300
KOHCTPYKLUUM, KpPOMe YyKaBaHHHX
B nosuumm 1
HuxHue nosica Bajiok un dpepMm - - 150
KPaHOBHIX IIyTeN
DJIeMeHTHE BepTHUKaJIbHEX cBazel|300 300 200
MexXIOy KOJIOHHaMM (Hmxe 0ajiok
KPaHOBEIX IIyTel)
[Ipoume D3JIEMEHTE CBA3eM 400 400 300
[lossca M OIOPHBEIE PACKOCH 250 - -
CTOeK ¥ TpaBepc, TAIM
TpaBepc OIOp JIMHUMN
B3JIEKTPONepenadn, OTKPHITHX
pacnpeneyiIuTeJSIbHEX YyCTPOMCTE
M KOHTaKTHEIX CeTeM
TpaHCIOPTAa
DJIEMEHTEL OIIOP JIMHUM 350 - -
BJIEKTPONepelady, OTKPHITHX
pacnpeneyiuTeJSIbHEX YyCTPOMCTE
M KOHTaKTHEIX CeTeM
TPAHCIIOPTAa, KPOMe yKas3aHHBIX
B no3mumsax 6 m 8
OJIEMeHTEl IPOCTPaHCTBEHHBIX 150 - -

- KO3pPULMEHT, NpUHMMaembl He meHee 0,5 (B HEOBXOAMMbIX CNy4anx BMECTO 2

Tabnunua 31



OOVHOUHEIX YI'OJIKOB) ,
IIOOBEPXEHHHX BO3IEeMCTBUIO
BETPOBHIX HATPYy30K, IIpU
IpOBEpPKEe I'MOKOCTU B
BEPTUKAJIBHOM IIJIOCKOCTU

MpumeyaHms. 1. B KOHCTPYKUMAX, HE NoABepralowWmxcs AMHAMNUYECKMM BO34ENCTBUMAM, TMOKOCTb
PACTAHYTbIX 9/1EMEHTOB NPOBEPAIOT TONbKO B BEPTUKANbHbIX NIOCKOCTAX.

2. lns anemeHTOB CBA3EWN, Y KOTOPbIX NporMb nog, AectBMem COBCTBEHHOro Beca He npeBsblllaeT
I/150, npun BO3AEMACTBUM Ha KOHCTPYKLMIO CTaTUYECKMUX HAarpy3oK A0MyCcKaeTca NpMHMMaTh /1u =500.

3. TnBKOCTb pPaACTAHYTbIX 3/1€MEHTOB, MOABEPrHYTbIX MPenBapPUTENIbHOMY HaMpPAXKEHUIO, He
orpaHu4mMBaeTca.

4. 3HayeHus npesenbHbIX TMOKOCTEN MPUHMMALIOT NPU KPaHaxX rpynn pexkmMmos paboTbl 7K (B Lexax
MeTannypruyecknx npomssoacts) u 8K no FOCT 25546.

5. 0na HAXKHMX N0ACOB 6anoK 1 pepm KpaHOBbIX MyTeM NPy KpaHax rpynn pexumos paboTbl 1K - 6K
AoMnycKkaeTca NpuHUmaTL A, = 200.

6. K AnHammnyeckmm Harpyskam, npuaoxeHHbiM HenocpeacTtBeHHO K KOHCTPYKUWWU, OTHOCATCA
Harpy3ku, npuHMmaemblie B pacdeTax Ha YCTanoCTb NN C YHETOM KOSd)(I)MLI,MeHTOB ANHAMUYHOCTMU.

N5 91eMeHTOB KOHCTPYKLMIM, KOTOpble coracHo MpuaorKeHuto B oTHOcATCA K rpynne 4, B 34aHMAX
N coopyxeHusix | n |l ypoBHel OTBETCTBEHHOCTU (cornacHo TpeboBaHMAM npuaoxKeHua 7* "Yyer
OTBETCTBEHHOCTU 34aHUI 1 coopyReHuin" K CHuM 2.01.07), a TakKe gNs BCEX 3/IEMEHTOB KOHCTPYKLMIA B
34aHUAX U coopyKeHusax |l ypoBHS OTBETCTBEHHOCTM AO0MNYCKAETCs MOBbIWATb 3HAYEHWe npenesbHoMn

rmbkoctn Ha 10%.
12. PACYET JINCTOBbIX KOHCTPYKLIUI
12.1. PacyeT Ha NPOYHOCTb

12.1.1. PacyeT Ha MPOYHOCTb /INCTOBbLIX KOHCTPYKUMI (0Bono4ek BpalleHMs), HaxodALWMXCA B
6e3MOMEHTHOM HanpPAMKEHHOM COCTOSHWM, BbIMOAHAIOT N0 popmyne

1 2 2 2
—\/ax -o0.0,+0,+37, <1

Ry, ,(128)

o O
rae  * u 7 - HopmasbHble HanpAXKeHMA No ABYM B3aUMHO NepneHANKYAAPHbIM HanpaBAeHUAM;

Ve . KO3pPMUMEHT yC1I0BMIA PabOTbl KOHCTPYKLNIA, HA3HAYaeMbIi B COOTBETCTBUM C TPEOOBaHUAMMU
CHuMN 2.09.03.
Mpy 3Tom abCcoNtOTHblE 3HAYEHMA TNABHbIX HaNPSXKEHWN AO0MKHblI OblTb He 6osiee 3HaYeHMUM

pacyeTHbIX CONPOTUBAEHWNIN, YMHOMXEHHbIX Ha 7“.
12.1.2. Hanps»keHnss B 6€3MOMEHTHbIX TOHKOCTEHHbIX 000/04YKax BpaweHus (pucyHok 14),
HaxXoAALLMXCA NOA SAaBNEHNEM XKUAKOCTM, ra3a UM CbiNy4ero matepuana, onpegenator no bopmynam:

P
' 2zrtcos : (129)

’

0, :(p/t_al/rl)rz,(lgo)



o2 O
rae !'u 2 - MmepuaMoHanbHOE M KOJIbLEBOE HanpAMKEHUA COOTBETCTBEHHO;
F - npoeKuna Ha ocb z - z 060/I0YKM MOJIHOFO PACYETHOrO AABNEHWA, AEWCTBYIOLLEro HA YacTb
060104KM abc (pucyHok 14);

rv B paamyc 1 yron, NoKasaHHble Ha pUCyHKe 14;
t - TonwmHa 060104KK;
p - pacyeTHOe AaB/eHNe Ha NOBEPXHOCTb 0600UKMY;

v T o
1, "2 - pagmycbl KPUBU3HBbI B I1aBHbIX HarNpaBAEHUAX CPEAUHHOW NMOBEPXHOCTM 060N0UKM.

PucyHok 14. Cxema 060/104KHM BpaLLeHMs
12.1.3. HanpsaxeHna B 3aMKHYTbIX OE3MOMEHTHbIX TOHKOCTEHHbIX 000/I04Kax BpaLLeHMUSA,

HaxoAALMXCA NOoA, BHYTPEHHUM PaBHOMEPHbIM AaBAeHUEeM, onpeaensaoT no Gopmynam:
ANA UMAMHAPUYECKUX 060104eK

o, = pr/(2t); o, :pr/t; (131)
ana chepunyeckmx obosouek
o, =0, = pr/(2t) . (132)

ANA KOHMYeCKux obonoyek

o =P ., __Pr
' 2tcosf’ 7 tcosf (133)

rae p - pacyeTHoe BHyTPeHHee AaB/ieHNe Ha NOBEPXHOCTb 060/10UKH;
r - paguyc cpeamuHHON NoBepPXHOCTM 060104KN (PUCYHOK 15);

B Yron mexay obpasytollein KoHyca U ero ocbto z - Z (pUcyHoK 15).






PucyHok 15. Cxema KoHMYecKoin 060104KM BpalleHns

12.1.4. Mpu npoBepKe NPOYHOCTM 06010UYEK B MECTAX M3MEHEHMA UX GOPMbI UM TOJLLMHDI, @ TAKKE U3MEHEHMA HArPy3KM YUNTbIBAOT MECTHbIE HAMPAXKEHUSA
(kpaeBoWt adpdeKT).

12.2. Pacuet Ha yCTOMYMBOCTb

12.2.1. PacyeT Ha YCTOMYMBOCTb 3aMKHYTbIX KPYFrOBbIX LIUAMHAPUYECKUX 0D60104EK BPALLEHWA, PABHOMEPHO CXKaTbIX NapannesibHo 06pasyroLLmMm, BbINOJHAIOT
no popmyne

O, <1

o >
Cr,lyc , (134)

O
roe - pacyeTHOE HanpAXeHne B o6onque;

R
sl . KpUTUYECKOe HanpAXKeHWe, PaBHOE MeHbLIEMY U3 3HaueHWil Vi , v cEt/r (3pechb r - paguyc cpegMHHON NOBEPXHOCTU 060/I0UKY; t - TONLWMHA

o
060104KM) Npu r/t< 300; npur/t>300 <! = cEt/r.

0<r/t<300

3HavyeHuna KoapomumneHTa 4 npu onpeaenatoT no popmyse

y =0,97-(0,00025+0,95R, / E)r/t (135)

3HaveHuAa KoapoumumneHTa c onpeaenatoT no Tabanuye 32.

Tabnuua 32

r/t 100 200 300 400 600 800 1000 1500 2500

o 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06




B cnyyae BHEUEHTPEHHOro CXKatva napanienbHo O6pa3WOU.I,MM WAXU 4ucToro wusrmba B
p,ma!v\eTpaanoﬁ NIOCKOCTU NpPU KacCaTesibHbIX HaMpAXeHUAX B MeCTe Hanbosbluero MOMEHTa, He

0,07E(t/r)*">

!
| o,/ o,
npesbllatoWmMX 3HaYeHMA ' ysennumeatot B (1,1-0,1 ) pasa,

!
O
roe 2 - HaMMeHblUuee HanpsaXeHne (pacTaArMBaloLme HanpaKeHUsa CYUTaTb OTPULLATENIbHBIMM).
12.2.2. B Tpybax, paccynTbiBaeMbIX KaK CXKaTble UM BHELLEHTPEHHO CXKaTble CTEPXKHWU NPU YCIOBHOM

A=AJR,/E >0,65

, HanpAaxeHue

rmbkocTm , AOJIXKHO 6bITb BbINO/NHEHO ycnosue

r/tSm/E/Ry . (136)

Takue TpyObl paccynTbIBAtOT Ha YCTOMUYMBOCTb B COOTBETCTBMMU C TpeboBaHuaMmK pa3aenos 8 n 10
He3aBMCMMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK. PacyeT Ha yCTOMYMBOCTb CTEHOK 6ECLIOBHbIX MM
3NeKTpocBapHbIX Tpy6 He TpebyeTtcAa, ecnm 3HadeHus r/t He npeBbiWaloT MOJIOBUHbLI 3HAYEHUN,
onpeaensembix no popmyne (136).

12.2.3. UnnmHgpuyeckas naHesnb, oneprasa no ABym obpasyomm 1 ABYM Ayram HanpaBAatowen,

2

b /(rf) < 20
paBHOMEPHO C¥KaTas BA0/b 06pasyowmx, npu (roe b - wupuHa naHenn, n3amepeHHas no
Ayre HanpaBAsoLLei) AoMKHa BbITb paccyMTaHa HA YCTOMUYMBOCTL Kak NacTUHKa No dopmynam:

O'SO,SRy

npun paCc4eTHOM HANPAXKEHNN

plt<i9JEIR,

=R

npwW pacyeTHOM HaMNPAXKEHUN Y

b/t<37/(J1+500R, /E)
.(138)

O,8Ry <o<R
n

Mp Y Hamnbonblee oTHoweHue b/t onpeaenaoT AMHENHON MHTEPNOAALMEN.

2
ey D21 1) > 20
TpeboBaHuam 12.2.1.

12.2.4. PacyeT Ha YCTOMYMBOCTb 3aMKHYTOM KPYroBOM UUAMHAPUYECKOM 060104KM BPALLLEHUA NPU
[AeNCTBMU BHELIHEro PaBHOMEPHOTO AaB/IeHUA p Ha 6OKOBYHO MOBEPXHOCTb BbINOJIHAOT NO popmye

, TO MaHeNb pPacCCYUTbLIBAKOT Ha yCTOVIHMBOCTb KaK o6onquy cornacHo

O-Z /(Gcr,Z?/c) S 1 , (139)

o,=prit
roe - pacyeTHOe KonbLeBoe HanpaxeHne B 060104Ke;

cr,2

- KPUTMYECKOE HanpsaKeHune, onpeaensemoe no Gopmynam:

0,5<1/r<10

npu

_ 3/2
0,.,=0,55E(r/1)t/r) . (140)

npu /7220



. 2
0,2 =O00TEW/ )

o, - o
npu 10 < I/r < 20 HanpsaxeHve <> onpeAensioT AMHENHON UHTEPNONALMEN.
3aech | - gAvHa UMANHAPUYECKO 060104KN.

Ta »e 060104Ka, HO YKpenaeHHasa KoNbLeBbIMU pebpamn, PacnoNOKeHHbIMU C LLArom 520,57
MeXKay 0CAMMU, A0XKHa ObITb paccyMTaHa Ha ycTonMumBocTb No dopmynam (139) - (141) c noacTaHOBKOM B
HWX 3HaYeHuA s BmecTo |.

B 3TOM c/lyyae A01KHO 6bITb YA0BNETBOPEHO YCA0BME YCTOMYMBOCTU pebpa B CBOEI NNOCKOCTM KakK

[ . =18r

CYKATOrO CTEPXKHA cornacHo TpebosaHMam 8.1.3 npu N = prs 1 pacueTHoOW AnHe cTepskHA ¢ , Npn

0,65t [E/R, ]

3TOM B ceyeHue pebpa BKAOYAOT yHACTKM 060104KM LIMPUHOM C KaXK[0M CTOPOHbI OT OCK
A=1JR /E
pebpa, a ycNoBHasA rTMHOKOCTb CTEPIKHSA ’ He A0/1KHa npeBbIwaTh 6,5.

Mpn O0AHOCTOPOHHEM pebpe MKEeCTKOCTU ero MOMEHT MHEePLMU BbIYUCAAOT OTHOCUTENIbHO OCH,
coBnagatoLen ¢ 6anKanwen NoBepxXHOCTbIO 060/104KM.

12.2.5. PacyeT Ha YyCTOMYMBOCTb 3aMKHYTOW KpPYroBOM UUAUMHAPUYECKON 060S04YKM BpaLLeHMUS,
noaBepPKEHHOW O4HOBPEMEHHOMY AEWCTBUIO Harpy3oK, YKasaHHbIX B 12.2.1 n 12.2.4, BbINOAHAKT MO

dopmyne

(1/7/c)(61 /O-cr,l +02 /Gcr,Z) < 1’ (142)

cr,l cr,2

roe BbIYMCAAIOT corlacHo TpeboBaHmam 12.2.1 1 - corfiacHo TpeboBaHuam 12.2.4,

o o < o
12.2.6. PacyeT Ha YCTOMUYMBOCTb KOHMYECKOM 060/104KN BPaLLEHMA C YI/IOM KOHYCHOCTMU ﬁ - 60°,
cxatolt cunoit N Baonb ocu (pUcyHOK 16), BbINOAHAT No popmyne

N/(Ncr}/c) S 1 , (143)

N
roe = ¢ - KpUTUYECKas cuaa, onpeaensemas no popmyne

_ 2
N, =6,28tc,,, 1, cos ,B; (144)

3gecb t - TonwmHa 06OJ'IOLII-(M;

cr,l

- 3Ha4YeHune HanpAaxXeHunA, BbI4MCneHHoe CornacHo TpeﬁOBaHMﬂM 12.2.1 c 3ameHom pagwnyca r

r
paguycom ™, paBHbIM:

r, =(0,9r,+0,1%)/cos B (145)



N

PucyHok 16. Cxema KOHMYeCKoN 060/104KM BpaLLeHUs
nofa AencTBuem NpoaoabHOIO YCUAUA CHATUA

12.2.7. PacyeT Ha YCTOMYMBOCTb KOHMYECKOM OOOJ/IOMKU BpalleHWs Npu AeNCTBMU BHELLHEro
paBHOMEPHOIO AaB/ieHUs P Ha BOKOBYIO MOBEPXHOCTb BbIMOHAOT N0 popmyne

0-2 /(Jcr,Zyc) S 1 ) (146)

o,=pr,/t

34€ecCb - pacyeTHOEe KO/1ibLleBOE HaNpAXXeHne B 06onque;

2 _ KPUTUYECKOE HaNpAXKeHWe, onpegensemoe no Gopmyne

— 3/2
0,2 = 0.55ECr, I/,

roe P paaunyc, onpeaensembiit no dopmyne (145);

h - BbICOTa KOHWYECKOM 060104KN (MeXKAY OCHOBaHUAMM).

12.2.8. PacyeT Ha YCTOMYMBOCTb KOHMYECKOM 06ONOYKM  BpaALLEHWA, NOABEPKEHHOWM
OAHOBPEMEHHOMY AEWCTBUIO HAarpy3oK, yKasaHHbIX B 12.2.6 1 12.2.7, BbINOAHAOT No dopmyne

(1/7c)(N/Ncr +02/6cr,2)S1,(148)

cr,2

N
roe sHayeHua = < U BbluMCAAOT No popmynam (144) u (147).
12.2.9. PacyeT Ha YCTOMYMBOCTb NOAHOM cdepuyeckoit 060/104KM (MM ee cermeHTa) npwm

r/t<750 OEeNCTBUM BHELWHEro pPaBHOMEPHOro AaBAEHWA P, HOPMANbHOTO K ee MNOBEPXHOCTH,
BbINONHAIOT NO dopmyne

cl(o,r.) Sl,(149)

rpe O =P /(2t)

o,=01Et/r .
o - KPUTUYECKOE HanpAXeHue, NPpMHUMaeMoe paBHbiM He 6onee ;
r - paguyc cpeaAnHHOM NoBepPXHOCTU cdepbl.

- pacyeTHOEe HaMnpsKeHue;

13. PACYET 3/IEMEHTOB CTA/IbHbIX KOHCTPYKLIMIM HA YCTA/TIOCTb

13.1. O6uwme nonoxeHUs pacyeta



13.1.1. MNpn NPOEKTUPOBAHUN CTaNIbHbIX KOHCTPYKUMI U UX 31eMeHTOB (banKM KpaHOBbIX NyTew,
6anKkn pabounx NOLWALOK, 3NEMEHTbI KOHCTPYKUMIA BYHKEPHDBIX U Pa3rpy304HbIX 3CTaKad, KOHCTPYKUMK
noZ ABwWraTenu u 4p.), HeNoCPeACTBEHHO BOCMPUHUMALOLLME MHOTOKPATHO AeNCTBYOWME NOABUMKHbIE,

BMOpPaLMOHHbIE NN APYroro Buaa HarpysKu C KOJIMYECTBOM LMK/IOB HarpyKeHni 10° n 6onee, KoTopble
MOTYT MPUBECTU K ABNEHUIO YCTaNOCTH, Y4UTLIBAIOT TPe6OBaHNA K MaTepuany, TEXHOIOMN U3TOTOBEHUS,
NPUMEHASN TaKME KOHCTPYKTUBHbIE PELIeHWUsi, KOTOPble HEe BbI3blBAlOT 3HAYUTE/NIbHOM KOHLEHTpauum
HaNpPAXXeHUN, U NPOBEPAIOT PACYETOM Ha YCTaNOCTb.

KonnyecTBo LMKNOB HarpyXeHUin NpMHUMALOT MO TEXHOJIOTMYECKUM TpeboBaHUAM 3KCNAyaTaLmuu.

PacuyeT KOHCTPYKLMI Ha YCTanoCTb NPOU3BOAAT Ha AENCTBUE HArpy30oK, yCTaHaB/IMBAEMbIX COM/TAaCHO
TpeboBaHuam CHuM 2.01.07.

KOHCTPYKLMM BBICOKMX COOPYKEHUI (TMna mauT, baweH M T.n.), NpoBepsemble Ha BETPOBOW
pe3oHaHc cornacHo TpebosaHuam CHuM 2.01.07, npoBepsAoT pacyeTomM Ha yCTaloCTb.

13.1.2. PacyeT Ha ycTanocTb NpoM3BoasT no popmyne

Umax < 1

aR
e (1s0)
O
rge max - _ HaVI60f|bLLlee no a6COﬂ|'OTHOMy 3HaYE€HUIO HanpAaXeHne B PpaCCHUTbIBAEMOM 3JIEMEHTE,

BbIYMCJEHHOE MO CeYeHMIO HeTTo 6e3 yyeTa KoadpduumeHTa AMHAMUYHOCTU U KO3PPULMEHTOB ?, Ps ,
Q. .

’

O Ko3hOULMEHT, YUUTHIBAIOWMI KONMYECTBO LMKAOB HArPYKEeHUi N, MPUHMMaeMblii Npw

> .10° 6
nz3,9-10 pasHbiM & = 0,77 v BbluMcAAEMbIN NpU N < 3,9 X 10” o dbopmynam:
Ana rpynn anemeHTos 1 1 2

& =0,064(n/10°) =0,5(n/10)+1,75 ;o1

414 rpynn anemeHToB 3 - 8

a=0,07(n/10°)? —0a64(”/106)+2’2; (152)

R, - pacyeTHOe conpoTuBiEHMe yCTanocTu, NpuHMMaemoe no Tabnuue 33 B 3aBUCMMOCTM OT

BPEMEHHOIO COMPOTUBAEHUA CTaNU ~ “" XU FPYNN 3/IEMEHTOB KOHCTPYKLUMI, NpUBeAEHHbIX B [pUI0KeHUU
P;

7/" - KOad)(I)MU,MEHT, OI'IFJEAEJ'IﬂeMbIﬁ no Ta6nv1u,e 34 B 3aBUCMMOCTU OT HanpAXeHHOro COCTOAHNA U

=0,.,/0 O i
P min max  (3nech mn- - HaummeHbllee Mo

KoappMUMEHTa aCMMMETPUM HaMPSXKEHUN
Gmax
abCcoIlOTHOMY 3HAUYEHUIO HanpsAXKeHME B PacCYMTbIBAEMOM 3N1EMEHTE, BbIUUC/IAEMOE TaK e, Kak ,

o} (o Yo
M MPU TOM ¥Ke 3arpyKeHUU; NPU Pa3HO3HAYHbIX HANPAXEHUAX ~ max |~ min 3payeHne ©~ NPUHMMALOT CO
3HaKoMm "MuHyc").

Tabnunua 33

T'pynna 3HaueHMe R [OpM HOPMATMBHOM 3BHAUEHUM BPEMEHHOTO
BJIEMEHTOB v
CONMPOTHBIIEHMA cTaarm R, H/mMm2
un



oo 420 Cs. 420 Cs. 440 Cs. 520 Cs. 580
no 440 no 520 no 580 no 675
1 120 128 132 136 145
2 100 106 108 110 116
3 I BCexX MapoK CTalll 90
4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27

HanpsxeHHOEe COCTOSHUE KosdduumeHnr QopMyJIBl OJ1S
(onsa curMma ) aCHUMME TPUN BLHIUMCJIEHUSA
max HaNpsSXeHUM Po kKonbbdMIIMEeHTa T'aMMa
v
PacTaxeHue -1 <= po <= 0 2,5
1,5 - po
0 < po <=20,8 2,0
1,2 - po
0,8 < po <1 1,0
1 - po
CxatTue -1 <=po <1 2,0
1 - po

Mpwu pacuete no dopmyne (150) AONKHO BbINONHATLCA YC/IOBUE
13.1.3. CtanbHble KOHCTPYKLMN N UX SNEMEHTbI, HenocpeaCcTBEHHO BOCMPUHMMAKOLWME HATPY3KK C

Ry, <Ry,

Tabnuua 34

5
KOZIMYECTBOM LMK/IOB HArpy>KeHUin meHee 10 , MPOEKTUPYIOT C NPUMEHEHNEM TAKUX KOHCTPYKTUBHbIX
peLleHn, KoTopble HE Bbi3bIBAOT 3HAYMTE/IbHON KOHLUEHTPALLMU HAMNPAKEHWA.

13.2. Pacuet 6a/10K KpaHOBbIX NyTel

13.2.1. PacueT Ha ycTasniocTb 6anoK KpaHOBbIX NyTel BbIMNOJHAKT cornacHo TpebosaHuam 13.1.1 m
13.1.2 Ha geiicTBME KPaHOBbIX Harpy3ok, onpeaensaembix cornacHo CHul 2.01.07. Mpu sTom NpuUHUMaAOT
a =0,77 Npu KpaHax rpynn pexummos paboTtbl 7K (B Lexax meTannypruyecknx npomnssoacts) u 8K no
FOCT 25546 n & =1,1 - B oCTa/IbHbIX CAYYaAX.

13.2.2. PacyeT Ha ycTanoCcTb BEPXHEN 30Hbl CTEHOK COCTaBHbIX OA/I0OK KPAaHOBbIX NyTel A5 KPaHOB
rpynn pexkumos pabotbl 7K (B Liexax meTannyprudeckmx npoussoacts) n 8K no FOCT 25546 BbINOAHAOT

no popmyne

1 2 2
E(O’ 5,/0;+0,367, +0,40,,. ,+0,50,)<1

v

,(153)



R o
rae vV - pacyeTHOe COoMnpoOTUBJIEHUE YCTANOCTMN, MPUHUMaemoe JNA BCEX CTaJIeM pPaBHbIM
COOTBETCTBEHHO ANA 6anok co CBapHbIMU N d)pMKLI,VIOHHbIMM NOACHbIMU COeEAUHEHNAMU RV =75 H/MM2

1 96 H/MM2 ana cxKaToll BepXHel 30Hbl CTEHKN (cevyeHuns B nposeTte 6anku); RV =65 H/MM2 1 89 H/mm?2
ONA PACcTAHYTOM BepXHEM 30Hbl CTEHKM (ONOpPHbIe cevyeHns HepaspesHbix 6anok).

3HayeHuA HanpaxeHni B popmyne (153) onpeaenstor no popmynam 9.3.3 Ans KPAaHOBbIX HArpy3oK,
NPUHMMAEMBbIX B pacyeTe Ha ycTanocCTb.

14. NPOEKTUPOBAHWE CTANIbHbIX KOHCTPYKLINH
C YHETOM MPEAOTBPALLEHNA XPYNKOIO PA3PYLUEHNA

14.1. Mpun NPOEKTUPOBAHUM CTa/IbHbIX KOHCTPYKLUMIA WCKAOYAOT BO3MOXHOCTb XPYMKOro
pa3spyLleHns, BO3SHUKAIOLLYIO BCeACcTBME HEBNAronpUATHOIO BAUAHMA COYETAaHUA ceayoLmnx GakTopoB:

NMOHMKEHHOM TeMnepaTypbl, NPM KOTOPOMN CTasib B 3aBMCMMOCTM OT €e XMMWYECKOro COCTaBa,
CTPYKTYpPbI U TONLWMHbI NPOKaTa NepexoanT B XpynKoe COCTOAHUE;

AeNCTBUS NOABUMKHbBIX, AMHAMUYECKUX M BUOPALMOHHbBIX HAarpy3oK;

BbICOKMX MECTHbIX Hanps)XXeHWM, Bbi3BaHHbIX BO3AENCTBMEM COCPEAOTOYEHHbIX HArpy3ok Wau
aAedbopmaumin getanen coegMHEHUA, a TaKXKe OCTAaTOUHbIX HANPAXKEHNI;

PE3KMX KOHLLEHTPATOPOB HAMNPSAMXKEHU, OPUEHTUPOBAHHbLIX MOMEPEK HaMnpaB/ieHUs AencTBusA
PacTArMBatoOWMX HAMPAXKEHUN.

14.2. ina npenoTBpaLeHma XPYnKoro paspyLeHns KOHCTPYKLUIA:

BblIBMpPAIOT CTaslb COrIacHO TpeboBaHUAM 6.2;

Nno BO3MOXHOCTU M3b6eratoT pacnonoXeHUs CBapHbIX LUBOB B 30HaX AENCTBUSA pacTArMBatOLLUX

Hanps*KeHu, npesblwatowmx 0,4 Ry;

NPUHMMAIOT MEpPbl MO CHUMKEHUIO HEebNaronpuUATHOIO BAMSHUA KOHLEHTPALMWU HanpsiKeHUn U
HaK/iena, BbI3BAaHHbIX KOHCTPYKTUBHbLIM peLleHMeM UK BO3HUKAOLWMNX NPU PA3ANYHbIX TEXHOOMMYECKNX
onepaumsx (npaBKa, rMbKa, rMNbOTUHHAs pe3Ka, NPoAaBANBaHME OTBEPCTUIN U T.N.);

n3beratoT nepeceyeHuni CBapHbIX LIBOB;

ONA CBAPHbIX CTbIKOBbIX COEAWMHEHUN MPUMEHAIOT BbIBOAHbIE MAaHKU U OUBNYECKME METOAbl
KOHTPONA KayecTBa LUBOB;

YUYUTBLIBAIOT, UYTO KOHCTPYKLMWU CO CMJIOWIHOM CTEHKOM WMEIT MEHbLUE KOHLEHTPaTopoB
HaNPSAXXEHUM, YeM peLleTyaTble;

B CTbIKaxX 3/1EMEHTOB, NMepPeKpPbIBAEMbIX HaKNagKammu, GNaHroBble LWBbI HE 4OBOAAT A0 OCU CTbIKa He
MeHee YemM Ha 25 MM C KaXKaol CTOPOHbI;

NPUMEHAIOT BO3MOXHO MEHbLLMUE TOALMHbI 3/1eMEHTOB cevyeHUAa (0COBEeHHO MpU MMAbOTUHHOM
pes3Ke KPOMOK M NpoAaBAMBaHUN OTBEPCTUIA);

$acoHKK cBA3EN, BCMOMOTraTe/IbHbIX U APYTrMX BTOPOCTEMNEHHbIX 3/1IEMEHTOB KPENAT K PacTAHYTbIM
3/1eMeHTaM KOHCTPYKLMIA MO BO3MOXKHOCTM Ha bonTax.

15. MPOEKTUPOBAHWE COEAMHEHUIA CTAJIbHBIX KOHCTPYKLINM
15.1. CBapHble coeanHeHMUA

15.1.1. Mpun NPOEKTUPOBAHMM CTaNIbHbIX KOHCTPYKLMIM CO CBapHbIMU COEAUHEHUAMM:

Ha3HaYalT MUHMMAJIbHbIE Pa3mepbl CBAPHbIX WWBOB C yYeTom TpebosaHmin 15.1.4 - 15.1.6, a Takxe
NPUMEHAIOT MMHUMANIbHO HEOBXOANMMOE KOIMYECTBO PACYETHbIX M KOHCTPYKTMBHbIX CBAapHbIX LUBOB;

obecneynBatoT cBOOOAHbLIA AOCTYN K MECTaM BbINOJHEHWUA CBapHbIX COEAMHEHWI C y4yeTom
BbIOPAHHOIO BUAA U TEXHOIOTUWN CBAPKM.

15.1.2. OCHOBHble TUMbl, KOHCTPYKTUBHbIE 3/1E€MEHTbl W pPa3mepbl CBapHbIX COeaUHEHUN
npuHumatot no NOCT 5264, TOCT 8713, TOCT 11533, IOCT 11534, FOCT 14771, TOCT 23518.

15.1.3. Mpu BbIbOpPE 31EKTPOAOB, CBAPOYHOM MPOBOJIOKM W GAOCOB YYUTLIBAIOT TPYNMbI
KOHCTPYKLMI U pacyeTHble TemnepaTypbl, yKasaHHble B MpuaoxkeHun I



15.1.4. lpu NPOEKTUPOBAHMUM CBAPHbIX COEOAMHEHUNA WCKAIOYAIOT BO3MOMHOCTb XPYMKOro
paspyLleHna KOHCTPYKUMI ¢ yyeTom TpeboBaHui pasaena 14.

15.1.5. MNpu NpoOeKTMpPOBaHMMN TaBPOBbLIX U YI/IOBbIX CBAPHbLIX COEANHEHUI 3/IEMEHTOB CTa/IbHbIX
KOHCTPYKLMIA C pacTArMBAOWMMM HANPANKEHUAMM B HAMPABAEHUM TONLWMHBI MPOKaTa C Lenbto
WCKIOYEHWNA BO3SMOXKHOCTU C/IOUCTOrO paspyLleHnAa MeTanna nos CBapHbIM LWUBOM, KaK Npasuio:

NPUMEHSAIOT CTaNU ANA KOHCTPYKLMI rpynnbl 1 cornacHo MpunoxeHuto B ¢ npeaenom Tekyvectn fo
375 H/MM2, a TaK}Ke CTanu € rapaHTMPOBAHHbIMW MEXaHNYECKMMM CBOMCTBAaMM B HaNpPaB/eHUN TOLLMHDI
npokaTa cornacHo TpebosaHmam FOCT 28870;

NPUMEHSAIOT CBAPOYHblE MaTepMasbl C MOHUMKEHHOM MNPOYHOCTbIO M NOBbLILEHHON NAACTUYHOCTbIO;
NCNONb3YIOT TEXHONOTMYECKME NPUEMbl CBAapPKW, HanNpaB/eHHble Ha CHUXEHUE OCTaTOUYHbIX CBAPOYHbIX
HaNpPAXXeHUN; He NPUMEHSALOT MOPOLLKOBYHO NPOBOJIOKY;

3aMeHAIOT Yr10Bble COeANHEHUA TaBPOBbIMU, @ B NOCAeAHUX 06ecrneymBatoT OTHOLEHME WMPUHDI
CBeca K TOJILLMHE 3N1eMEHTOB He MeHee 1; NPUMEHAIOT PasAeikM KPOMOK, obecneynBatoLme CHUXKeHNe
ob6bema HanfaBNEHHOro MeTanna.

15.1.6. CBapHble CTbIKOBble COeAMHEHNA NUCTOBbIX AETaNel, Kak NPaBuI0, MPOEKTUPYIOT NPAMbIMMU
C MONHbIM MPOBAPOM M C MPUMEHEHMEM BbIBOAHbLIX NAAHOK. B MOHTa)KHbIX YC/NIOBMAX AOMYCKaeTca
OZHOCTOPOHHAA CBAPKA C NOABAPKOM KOPHA M CBapKa HA OCTAIOLLENCA CTaNbHOW NOAKNAAKe.

15.1.7. Paamepbl CBapHbIX YrA0BbIX LUBOB M KOHCTPYKLUMA COEQUHEHUA A0/KHbI YAOBNETBOPATb
cneayowmm TpeboBaHUAM:

k

a) KaTeT yrnosoro wea / He JOMKeH npesblwaTtb 1,2t, rae t - HaMMeHblas W3 TOALMH
CBapuMBaeMbIX 3/1€MEHTOB; KaTeT LWBa, Ha/JI0KEHHOro Ha 3aKpyr/ieHHyl KPOMKY $acoHHOro npokaTta
TO/NIWMHOM t, KaK NPaBMNO, He A0/KeH npesbiwaTh 0,9t;

6) KaTeT yrnoBoro Wea -/ AOMKEH YA0BAETBOPATL TPeBOBAHUAM pacyeTa v BbiTb, KaK NPaBUAO, He
MeHbllie yKa3aHHoOro B Tabnumue 35; KaTeT WBa B TaBPOBOM ABYCTOPOHHEM, a TaKXKe B Hax/N1eCTOYHOM U
YF10BOM COEAMHEHMUAX AOMYCKAETCA NPUHMMATb MEHbLLIE YKa3aHHOro B Tabsmue 35, HO He meHee 4 MM,
NPy 3TOM pa3mepsbl LWBaA A0/KHbI 06ecneuynsaTb HeCyLLyo CNocobHOCTb, OnpeaenieMyto pacieTom, u
AOMNOMIHUTE/IbHBIM  KOHTPOJIEM A0/KHO ObITb YCTAaHOBAEHO OTCYTCTBME AedeKToB, B TOM uucie
TEXHONOTNYECKNX TPELLMUH;

Tabnuua 35

Bun Bun [lpenmen MUHMMAJILHEM KaTeT mBa kK , MM,
COeIMHeHNA CBAPKMU | TEKY— f
J4ecTu opy ToJiuMHe ©OoJiee TOJICTOTO
cranmu, 13 CBapMBaeMbIX 3JIEMEHTOB t, MM
H/mm2

4 - 5(6 - [11 —-|17 —-|23 —-|33 —-|41 -
10 16 22 32 40 80

TaBpoBOE: PyuHaga|Oo 285 |4 4 4 5 5 [ [
C IOBYCTOPOH-|myro- |[Ce. 2854 5 6 7 8 9 10
HYMM YTJIOBEIMU | Bas oo 390
IIBaMmM
Ce. 39015 6 7 8 9 10 12
no 590
HaxJecTouHoe |[Mexa- |IOo 285 |3 4 4 5 5 [ )
n yTJIOBOE Hu3y- |Ce. 2853 4 5 6 7 8 9
poBaH-|[mo 390
Hag
Ce. 390|4 5 6 7 8 9 10
no 590
TaBpoBOE C Pyunaga|Io 375 |5 9 7 8 9 10 12

OOHOCTOPOHHM— [ OYyT'O—



MM YT'JIOBEIMU
mBaMM

Bad

Mexa-
HU3U—
poBaH-—
Hasa

oo 375 |4

10

IpumeuaHus. 1.
cBumie 590 H/mM2,

o 40 MM M Ha 2 MM —

B KOHCTPYKLUMSAX M3 CTaJM C NpelesioM TeKydecTu
a Takxe M3 BCEeX CTajlell NPY TOJIIMHE BJIEMEHTOB
Bojsiee 80 MM MMHMMAJIBHBI KAaTeT WBOB [IPMHMMAT 10 CIIELMAJIbHBEM
TEeXHUUECKMM YCJIOBUSIM.

2. B KOHCTPYKLUMAX TpPyHnmnsl 4 MMHMMAJILHEIM KaTeT OIHOCTOPOHHUX
YIJIOBHIX WBOB YMEHBLIIAIT Ha 1 MM NIPY TOJIMHE
IpM TOJIIMHE BJIEMEeHTOB

CBapMBaEMEIX BJIEMEHTOB
cBrme 40 mMm.

B) pacyeTHaA AZINHa YrnoBoro wea A0/1KHa 6bITb HEe MeHee

7 W He meHee 40 MM;

I') pacyeTHaA ANnHa d)J'IaHI'OBOI'O wBa O0/1XKHa 6bITb He 6onee IBf f , 3@ UCKZTIDHEHNMEM LIBOB, B

KOTOPbIX yCU/IMe AEUCTBYEeT Ha BCEM MNPOTAXEHWWU WBa (34ecb
cornacHo Tabauue 36);

T - koaddULMEHT, NPUHUMaEMbIt

Bun cepapkm npu [TonoxeHue |[(Kosdpdmu-|3HaueHusa kosdPMLMEHTOB
oyaMeTpe CBapOYHOM mBa LMEHT Bbera wu OeTa Opu
IPOBOJIOKM d, MM f z
HOPMAaJIbHBEIX peXuMax
CBapky M KaTeTax UBOB,
MM
3 - 9 - 12114 -|cB. 16
16
ABTOMaTHUUECKAsa IIpHU B momouky |[BeTa 1,1 0,7
d=3 -5 f
SeTa 1,15 1,0
z
Himxuee BeTa 1,1 0,9 0,7
f
tera 1,15 |1,05 1,0
Z
ABTOMATHUUYECKAS U B Jsomouky |Bera 0,9 0,8 10,7
MexXaHMBMPOBaHHASA IIpU f
d=1,4 -2
BeTa 1,05 1,0
Z
Hmxuee, BeTa 0,9 0,8 0,7
TOPUBOH— f
TaJIbHOE,
BepTHUKaJb— [BeTa 1,05 |1,0
HOe b4
PyuHasd, MexXaHusupo- |B Jjomouky |OetTa 0,7
BaHHAasA INPOBOJIOKOM f

Tabnunua 36



CIJIOWHOTO CeYeHMS
npu d < 1,4 wnnm HwuxHee, tera 1,0
IIOPOIWKOBOM TOPU30H— b4
IIPOBOJIOKOM TaJIbHOE,

BEPTUKAJIb—

HOE,

IIOTOJIOYHOE

) pasMmep HaxNecTKN A0NXKeH ObITb HE MeHee NATU TONLWMUH Hanbosiee TOHKOro U3 CBapMBaeMbIX
3JIEMEHTOB;

€) COOTHOLLEeHMe pa3mMepoB KaTeToB Yr/A0BbIX LIBOB MPUHUMALOT, Kak npasuno, 1:1; npu pasHbiX
TO/ILMHAX CBAPMBAEMbIX 3/IEMEHTOB [0MNYyCKaeTca NPMHUMATbL LWBblI C HEPABHbIMM KaTeTaMK; Npu 3TOM
KaTeTbl, NpMMbIKaloLLMe K 6onee TOHKOMY NMB0o K 6osiee TONCTOMY 3/1EMEHTY, AO/IKHbI Y10BNETBOPATh
TpeboBaHUAM cooTBeTcTBEHHO 15.1.7, a cnbo 15.1.7, 6;

) YrnoBble LWWBbl BbINOAHAT C MaBHbIM NEPexoloM K OCHOBHOMY META/Ily B KOHCTPYKLMAX,
BO3BOAMMbIX B paliOHaX C pacyeTHbIMW Temnepatypamn HuKe MUHycC 45 °C, a TaKKe B Cay4asx, Koraa
nnaBHbii nepexoa obecneymMBaeT MOBbILEHNE PACYETHOTO COMPOTMBAEHUA YCTaZlOCTM CBapHbIX
COeaNHEHUA.

15.1.8. [ina yrnosbix LWBOB, pa3mepbl KOTOPbIX YCTAHOB/IEHbl B COOTBETCTBUM C pacyeTom, ANd
3N1eMEeHTOB M3 CTanuM C npeaenom Tekydectu ao 285 H/mm2 cneayeT, Kak nNpaBuio, MPUMEHATb

>R

3N1EKTPOAHbIE MaTepuansl, yaosneTsopawlwye yenosuam: W

R_<R

wz wf < szﬂz /ﬂf >
1,1 : 7 npu py4yHOW CBapKe, a ANA IN€MEHTOB M3 CTanu C nNpeaesiom TeKy4yecTm
cBbiwe 285 H/MM2 gonyckaetca NMPUMEHATb 3NeKTPOAHble MaTepuasbl, YA0BNETBOPAIOLME YCAOBUIO

sz <wa <szﬂz/18f (3,CI,ECb ﬂf " IBz

LLBa 1 onpeaensemble no Tabauue 36).

15.1.9. OgHOCTOPOHHME YINOBbIE LWBbI B TABPOBbIX COeANHEHUAX 31EMEHTOB U3 CTaNM C Npeaesiom
Tekydectm g0 375 H/MM2, KaK npasuio, MNPUMEHAIOT B KOHCTPYKUMAX, 3KCMAyaTUPYEMbIX B
HearpeccuBHoW unu cnaboarpeccusHol cpeae (Knaccudukaums no CHuM 2.03.11) B oTanamBaembix
NOMELLEHMNAX, KPOME KOHCTPYKUMI B 34aHMAX W COOPYMKEHUAX, OTHOCAWMXCA K | ypoBHIO
OTBETCTBEHHOCTW, BO3BOAMMbIX B PaliOHaX C CeMCMMUYHOCTBIO 8 6an/10B M Bbille, B paioHax ¢ pacyeTHOM
TEMMepaTypoir HUxe MuHyc 45 °C, a TakkKe KOHCTPYKUMIA rpynn 1, 2, 3 B 34aHUAX C KpAaHAMU PeKMMOB
paboTbl 7K (B uexax MmeTannypruyeckmx npomssoacts) u 8K:

ANA NPUKPENnAeHnUa NPOMEKYTOUHbIX pebep KeCcTKOCTU U anadparm - B KOHCTPYKLMAX BCEX Tpynn,
KPOMe KOHCTPYKLUMI rpynnbl 1, paccymMTbiBaEMbIX HA YCTANOCTb;

ONA NOACHbIX WBOB CBAPHbIX ABYTABPOB - B KOHCTPYKLMAX rpynn 2 U 3, Kpome H6anok ¢ yCNOBHOM

NPy MexaHM3npoBaHHOW CBapKe U

- KOBd)d)MLLMEHTbI, 3aBucAalme otT TEXHONIONMM CBApPKUN U KaTeTa

A >6R /o ¢t
FMBKOCTbIO CTEHKM " v , MPU TOALWMHE CTEHKM ¥ B KOJMIOHHAX M CTOMKax 4o 12 mm u B
o k, 20,8, /5,

6ankax 4o 10 Mm, NpY BbINOJIHEHUU LUBOB MEXaHWU3MPOBAHHOW CBAPKOM C KaTETOM LUBA
n c yyuetom TpeboBaHuin 16.3.3 1 16.5.5;

ONA BCEX KOHCTPYKTUBHbBIX 3/1EMEHTOB - B KOHCTPYKLMAX rpynnol 4.

O[HOCTOPOHHME YrN0BblE WBbI HE MPUMEHSIOT B COeAMHEHUAX, BOCNPUHUMAIOLNX n3rnbatowme
MOMEHTbI OTHOCUTE/IbHO NPOAOAbHOMN OCH LUBA.

KaTeTbl 04HOCTOPOHHMX LIBOB NPMHMMAIOT NO PacyeTy, HO He MeHee YKasaHHbIX B Tabanye 35.

15.1.10. MpepbIBMCTbIE YTN0OBbIE CBAPHbIE LWBbI A0MYCKAETCS MPUMEHATb NPU CTAaTUYECKOMN HarpysKke
npw n3bbITOYHOM HecyLwen CNocOBHOCTU HEMPEPBLIBHOTO WBA MMHMUMA/IbHOFO pasmepa 414 COeaANHEHN
B KOHCTPYKLMAX Tpynnbl 4, a TaKKe B KOHCTPYKLUMAX rpynnbl 3, PEKOHCTPYMPYEMbIX B PaOHAX, Kpome
UMEILWMX PacyeTHYI TemnepaTtypy HuxKe MuHyc 45 °C, nm aKcnayaTMpyemblX B HearpeccuMBHbIX WK
cnaboarpeccuBHbIX cpeaax.

Pa3mepbl cBApHOro LWBa A0/1XKHbl COOTBETCTBOBaTbL TpeboBaHmam 15.1.7.

PaccTosiHMe s Mmeay y4acTKamm CBapHbIX WBOB (PUCYHOK 17), Kak NpaBuao, He AONKHO NpeBbIlLaTh



12t

o : t .
O4HOro M3 3HaveHuun: 200 mm, min- g cykaTOM 371emeHTe ( ™" - To/UWMHA CaMoro TOHKOro U3

COeANHAEMbIX 3/IEMEHTOB), min g paCTAHYTOM 3/71eMeHTe. B KOHCTPYKUMAX rpynnbl 4 paccTtosHue s
Jonyckaetca ysennumntb Ha 50%.

a

i 1—1

L

6 2—-| 2—2
E—
2

i
2

a - B HaxN1eCTOYHOM COeUHEHUMN; 6-8 TaBpPOBOM COeagnHEHUN

PucyHok 17. Cxema npepbIBUCTbIX YI10BbIX CBAPHbLIX LWBOB

I'IpM HaNnoXeHnn npepbiBUCTOro WBa npeaycmatTpmBaroT WOB MO KOHUaAM coeaunHAEeMbIX yacTemn

3/1IeMeHTOB; A/INHA b 3TOro WBa B 3/1IEMEHTaX COCTaBHOIo CEYEHMA U3 NIACTUH AOKHA ObITb HE MeHee
0,75b, rae b - wnpuHa bonee yskon N3 coeguHAEMbIX NNACTUH.

15.1.11. Yrnosble CBapHble LWBbI, PACMO/IOXKEHHbIE MO MEPUMETPY OTBEPCTUI MAM Mpopesen,
[OMYyCKaeTcA NPUMEHATb B HAxXJIECTOYHbIX COEAMHEHUAX B CAy4vasax, npegycmoTtpeHHbix 15.1.10, ana
nepefayvM ycuamii B MJIOCKOCTU HAXAECTKW, MNPefoTBPALLEHUS NOTEpPU YCTOMYMBOCTU 3IEMEHTOB
HAX/1IECTKN UIN KOHCTPYKTUBHbIX COEAUHEHUI 3N1EMEHTOB.

15.1.12. MNpoboyHble WBbI, 3aMOJHAOLWME HaNAaB/JEHHbIM METANIOM BCIO MAOLWWAAb KPYrbiX UK
LieneBblX OTBEPCTUI, [AOMYCKAeTCA MNPUMEHATb B  HaX/IeCTOYHbIX COEAMHEHUsX B CAyyasx,
npeaycmoTpeHHbix 15.1.10, ToNbKO ANA NpeAoTBpaLLeHNs NOTEPU YCTOMUYMBOCTU SN1€MEHTOB Hax/1IECTKM
WU ANA KOHCTPYKTUBHbIX COEANHEHMNIN 3/IEMEHTOB.

TonwmHa npoboYyHOro LWBa AOMKHA OblTb: HE MeHee TOJIWMHbI t MNPOCBEP/SIEHHOIO WK
Npope3aHHOoro 3/1IemMeHTa, Ho He 6osee 16 mm, He meHee 0,1 gnunHbI npopesn Anbo 3HavyeHni 0,45d nam

0,45b (roe d u b - anameTp oTBEPCTUA M WMPUHA NPOPE3N, PaBHbIE d=t +8 MM H b=t + 8 Mmm).

PaccTosHWe mexKay LeHTpaMu OTBEPCTUA UM NPOAO/IbHLIMU OCAMMU NPOPE3EN AO0NKHO BbITb He
meHee 4d unu 4b.

15.1.13. MNpumeHeHNEe KOMBUHMPOBAHHbLIX COEAMHEHWNIM, B KOTOPbIX YaCTb CABUMAOLLETO YCUAUSA
BOCMPUHMMAETCA PPUKLMOHHBIM COEAMHEHNEM, @ YACTb - CBAPHbIMM LLIBaMM, AOMNYCKAETCA NPU YCNOBUM,
YTO CBApKa A0/1KHa ObITb BbIMNOIHEHA MNOC/1€ OKOHYATe/IbHOM 3aTsKKMN 6ONTOB.

PacnpepeneHne ycunma mexay QPUKUMOHHBIMM U CBAPHbIMU COEAMHEHUAMM O0MNYyCKAeTCA
NPUHMMATb MPOMOPLMOHANBHO MX HEecylWmMm crnocobHocTam nmMbo NpuUHUMaATb, YTO GPUKLMOHHOE
coeguHeHMe BOCMPUHUMAET YCUIME OT NOCTOAHHOM HarpysKu, a CBapHoe - OT BPeMEeHHOM. MNprumeHeHne
Apyrux 601TOBbIX COEAUHEHMI B KOMBUHUPOBAHHbIX COEAMHEHMAX HE AOMYyCKaeTcs.

15.1.14. PacuyeT cBapHbIX CTbIKOBbIX COEAUHEHUM NPU AEACTBUM OCEBOIM CUIbl N, Npoxoasuiel yepes
LEHTP TAXKECTU COeAMHEHUS, BbINMOAHAIOT No dopmyne



NItLR,, 7.)<1

w

, (154)

roe t - HaMMeHbLaa U3 TONLWKUH coeANHAEMbIX 3/1EMEHTOB;

W - pacyeTHas ANIMHA LWBA, pPaBHaA MNOJIHOW ero AAUHe, YMEeHbLUeHHON Ha 2t, UK NOJIHOMK ero
OJIMHE, eC/IN KOHLbI LIBa BbiBEAEHbI 33 Npeaebl CTbiKa.

R /y >R
Mpu pacyeTe cBapHbIX CTbIKOBbIX COeAUHEHWUI 3N1EMEHTOB M3 CTaau C OTHOWeHnem ¥ Vu Y,
3KCMNyaTauma KOTOPbIX BO3MOXKHA W MOC/E AOCTUNKEHNA METalIOM Npesena TEKYYECTH, a TaKKe U3 CTann

C Npeaesiom TeKy4YecTu Ry" > 440 H/mm2 B popmyne (154) Bmecto Rwy NPUHUMAOT R, /7/” .

PacueT cBapHbIX CTbIKOBbIX COEAMHEHWI BbINONHATL He TpebyeTcA NpU NPUMEHEHUU CBAPOYHbIX
MaTepuanos cornacHo lMpunoxeHuo I, NONHOM NpoBape COeAMHAEMbIX 3/IEMEHTOB U (GU3NYECKOM
KOHTPO/E KaYecTBa COeANHEHMUI MPU PACTAKEHUMN.

15.1.15. CBapHble CTbIKOBble COeAMHEHMUSA, BbIMOJAHEHHbIe 63 PpU3MUECKOro KOHTPOASA KayecTBa,

o o o,
npy oAHOBPEMEHHOM JAEeNCTBUM B OAHOM M TOM ¥KE CEYEHWW LWBa HOPMaNbHbIX "™ un " n

T . o
KacaTenbHbix " HanpsxeHWi nposepsatoT no dopmyne (38), NpUHUMasA B HE:

0,=0,,0,=0,,7,=T,, Ry = Rwy

15.1.16. PacyeT cBapHOro CoeAnHEHMA C YII0BbIMU WBAMU, Npu aenctemm cuabl N, npoxogauwen
yepes LEHTP TAKECTU COeAMHEHMUA, BbINOHAOT Ha cpe3 (YC/NIOBHbIM) MO O4HOMY W3 ABYX CeYeHUM
(pmcyHoK 18) no dopmynam:

o 0-45B.R,,

no MmeTanny wea

N 4
'BfkleRWf'yc ; (155)

R
PRy >1

ron 0-45B.R,,

Nno MeTanny rpaHnubl CnaaBaeHnAa

N

— <1
ﬂzkflewz}/c , (156)

roe " - pacyeTHas A/IMHA LIBOB B CBapHOM COeAMHEHWMW, paBHasA CYMMapHOMN AJ/IMHe BCex ero
YYaCTKOB 3a Bbl4eTOM M0 1 CM Ha KaXK40M HenpepbIBHOM yYacTKe LWBa;

ﬂf’ p.

- KoapPULUMEHTbI, NPUHUMaemMble No Tabanue 36.
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1 - no meTanny Wea; 2 - N0 MeTaaNy rpaHuLbl CNaaBaAeHuUA

PucyHoK 18. CxemMbl pacyeTHbIX CeYEHWNI CBAPHOIo coeaMHeHNs
C YrNOBbIM LIBOM

15.1.17. PacyeT cBapHbIX COEAUHEHWI C YI/IOBbIMU LLUBAMU NPU AENCTBUM MOMEHTa M B N10CKOCTH,
nepneHaNKyAsPHOM NJIOCKOCTU PACMONOKEHMA WBOB, BbIMOMHAIOT HA cpe3 (YC/IOBHbIM) MO OAHOMY U3
ABYX ceyeHunl (pucyHok 18) no popmynam:

no meTanny wea

no MEeTanny rpaHnubl cnaaBieHnA

/4

rae 7 M7 - MOMEHTbI CONPOTUBAEHUA PACHETHBIX CEYEHWNIt CBAPHOTO COeAMHEHUA MO MeTanNy
LWBa M NO MeTanny rpaHuLLbl CNAaBAEHMA COOTBETCTBEHHO.

15.1.18. PacyeT cBapHOro coeAMHEHMA C YIN0BbIMW LWUBAMM NPU AENCTBUM MOMeHTa M B N10CKOCTH
PacnosioXKeHMA STUX LLBOB BbIMOJIHAIOT Ha cpe3 (YCN0BHbIN) NO O4HOMY U3 ABYX Ce4eHUi (pucyHoK 18) no
dopmynam:

no meTtanny wea

wE

; (159)
No MeTanay rpaH1Lpbl CNAaBAEHMA

Mx*+y° <1

(sz + Izy)szyc , (160)

rOe X Uy - KOOPAMHATbI TOYKM CBAapHOro coeanHeHusn, Hanbonee yaaneHHowm oT ueHTpa TaxKectn O
PacyYeTHOro ceyeHus 3Toro coeamHeHus (pucyHok 19);

I, 1

T/ . MOMEHTbI MHEepLMM PacyeTHOro CEYEHMA CBAPHOMO COEAMHEHWA MO MeTanny LWsa
OTHOCUTENbHO ero rNaBHbIX OCEN X - XU Y - Y;



1
=, % -T0 e, N0 MeTaNNy rpaHuLbl CNAABNEHUS.

PrcyHoK 19. PacueTHas cxema CBapHOro coeauHeHUs

15.1.19. Mpwn pacyeTe CBAapHOro CoegMHEHMA C YII0OBbIMU LWIBAaMKW HA O4HOBPEMEHHOe aeicTeue
npoaosbHoi N 1 nonepeyHoi V cnn u momeHTa M (pucyHOK 19) f0nKHbI BbITb BbINONHEHbI YC/I0BUA:

T, /(R y.)<] u % /(R,.7.) Sll (161)

T T
rae f M % - HanpAXeHuA B TOYKe pacyeTHOro ceYyeHnA CBapHOro coeauHeHUA No MeTany LWBea U

No MeTaNnny rpaHnubl CnaaBaeHNA COOTBETCTBEHHO, onpeaenaemsbie No d)oplv\yne

_ 2 2
= \/(TN +7,,)" + (7, +TMy) . (162)

15.1.20. HaxnecTtoyHble COeAUHEHUS 3/IEMEHTOB TONLWMHOM A0 4 MM AO0MYCKAaeTCA OCYWEecCTBAATb
TOYEYHbIM LUBOM AYyroBOM CBAPKOM CKBO3HbIM MPOMN/IaBA€HMEM; MPU STOM HECYLLYH CNOCOOHOCTb O4HOWM
TOYKM MPUHUMAIOT PAaBHOM MeHbLLEMY U3 ABYX NPeaesibHbIX 3HaYEHUN:

npu cpese

_ 2
N, =0,28d°R,,, e

npu BbipbiBe

N, =BdiR,, cn

roe d - AnameTp TOYEYHOTO LIBA B MJOCKOCTU COEAUHAEMbIX 3/IEMEHTOB, NPUHMMaemMblt no NOCT
14776; npn npumeHeHun cnocoba ceapku, He npeaycmoTpeHHoro FOCT 14776, 3HadeHue d cneayet
COrnacoBbIBaTb M MPUHUMATL B YCTAaHOBJIEHHOM MOPALKE;



B = 1,1 npu cBapKe 3/IEMEHTOB PaBHOM TOJILLMHDI;
B =1,9 npu cBapKe 3/1IeMEHTOB C Pa3HbIMW TOILLMHAMM, OT/IMYAIOLLMMUCA B ABA U Bonee pasa (npwu

MeHblem OTIMYNKN B TONWLMNHAX 3HavYeHne ﬂ NAPUHUMAIOT NO VIHTepI'IO}'IFILI,VIVI);
t - MeHbLUaA U3 TONLWWH CBAapUBAEMbIX 3/1€eMEHTOB.

15.2. bonToBble coeaAnMHEHUA

15.2.1. Ons 60ONTOBbIX COEAMHEHUIN 3NEMEHTOB CTasibHbIX KOHCTPYKUMI NPUMEHAT 60ATbI
cornacHo lMpunoxenuto I'.

15.2.2. bonTbl pa3MeLLatoT CornacHo TpeboBaHUAM Tabanubl 37, NPy 3TOM B CTbIKax M B y3/1ax Ha
MWHUMANIbHBIX PACCTOAHUAX, a COeAMHUTEsIbHble KOHCTPYKTMBHble 6OATbl, KaK NpaBw/ao, Ha
MaKCUMabHbIX PACCTOAHMUAX.

Tabnuua 37

N XapakTepMuCcTMKa PacCTOAHMA M IIpenesa Paccrogaume npm
o.o. TeKydeCTM COeIOMHSAEMBIX BJIEMEHTOB pasMemeHnn OOJITOB
1 PaccTosaHMe MexOy LeHTpaMu OTBEPCTUM IOJid

OOJITOB B JIOOOM HANpPAaBJIEHUN:
MMHMMAaJIbHOE :
npu R <= 375 H/Mm2 Or 2d nmo 2,5d
yn
npu R > 375 H/mm2 3d
yn
MaKCMMaJIbHOE B KpaMHMX paOoax Opu 8d mmm 12t

OTCYTCTBMM OKaAMMIISKIMUX YIT'OJIKOB IIPU
PaCTaXeHUM UM CXaTUu

MaKCMMaJIbHOE B CPemOHMX psamax, a Takxe
B KpPaMHMX pAalax OPU HaJIMUMM OKAMMJIISIMMX

YT'OJIKOB :
IPpY PaCTAXSHUN l6d mmm 24t
Ipy CXaTum 12d nmm 18t
2 PaccTosaHMe OT LeHTpa OTBepCTHUA Oja D0oJTa

OO Kpasda SJIEMEHTa:
MMHVIMaJIbHOE BIOOJIb YCUMJIIMA:

npu R <= 375 H/MM2 Or 1,5d mo 2d
yn
npu R > 375 H/MMm2 2,5d
yn
TO Xe, IIOIepek YyCUJIMA:
npu OOPE3HHX KpOMKax 1,5d
IPpM NPOKATHHEX KPOMKax 1,2d
MaKCMMaJIbHOE 4d mim 8t
MMHMMAJIbHOE BO OQPUKLMOHHOM COEIMHEHUMU 1,3d
nopu JioOoM KPOMKe M JIoOOM HalpaBJIeHUU
YCUIINA
3 PaccTrosHMe, MakCHUMaJIbHOE MexIy LieHTpaMmu u + 1,5d

OTBEPCTUM BIOOJIbL yCUIIMA OJsa OOJITOB,
pasMelaeMblXx B WaXMaTHOM IIOPAIKe

OBosHaUeHUs, NPUHATEE B Tabiuie 37:

d - mmaMeTp oTBepCcTMA Iy OOJNTa;
t - ToymmHa HambOoJiee TOHKOI'O HAPyXHOTO DBJIEMEHTA;
U - pacCTOosSHME IIOIEePeK YyCUIMS MexIy psaaMy OTBEPCTMH.

[IpuMeuaHusa. 1. IraMeTp OTBEPCTMM NPMHMMAT OJis OOJITOB KJjlacca




TOouHOCTM A d = d , mig OoJITOB KJIACCOB TOUHOCTU B u C

b
B KOHCTpykumax omnop BJI, OPY m KC d=d + 1 MM, B OCTAaJIbHEX
b
cayuaax — d = d + 3 MMm.
b
2. B OnHODOOJITOBEIX COEIMHEHMSIX DJIEMEHTOB pelleTkM (pacKoCOoB

M PacIoOpoOK), KpPOMEe TIIOCTOSHHO paboTanmMx Ha pPacTsSXeHue, IIpu
TOJIIIMHE DBJIEMeHTa DO 6 MM M3 CTajM C [OpenejioM TeKydeCTUu IO
375 H/MM2 paccTosHME OT Kpas 3JIeMeHTa OO LeHTpa OTBEepCTMS BIOJb
Y CUIIUS monyckaercsa npuHmMars 1,35d 6e3 @momnycka B CTOPOHY
YMEeHbUIEHUS IIPM MBTOTOBJIEHUM DJIEMEHTOB, O UYeM IOJIKHO OBITh yKa3aHO
B IIPOEKTe.

3. Ilpu pasMemeHMr OOJITOB B llaXMaTHOM IOPsAIKe Ha PACCTOSHUM,
He MeHee yKal3aHHOTO B HO3uLUMM 3, CEeUeHMre DHJIeMeHTa A ONpenesisioT

n

Cc yueToM ocJyabJieHrMsa er0 OTBEepCTUSAMM, PaCIOJIOXEHHBIMM B OIHOM
CeUeHUM IOIepeK yCunus (He IO 3ursary) .

Mpy NpUKpEenNeHnn yroaka oA4HOM MOAKOM HoNTaMK, pasmelLaemMbiMM B LUAXMATHOM MOpAAKe,
0oTBEPCTME, Hanboee yaaneHHOe OT ero KOHLA, pa3MeLLatoT Ha PUCKe, BaMKanwweln K obyLLKy.

JonyckaeTca KpenuTb 3N1eMeHTbl 04HMM BonTom.

15.2.3. BoAnTbl Knacca TOYHOCTM A NPUMEHAIOT AAA COeAMHEHWUIN, B KOTOPbIX OTBEpPCTUA
npoceepsieHbl Ha NPOEKTHbIN gMaMeTp B cOBpaHHbIX 31eMeHTax Mbo No KOHAYKTOpam B OTAE/bHbIX
3NeMeHTax 1 getanax, iMbo NpocBepAeHbl NN NPOLAB/EHbI Ha MEHbLUUIN ANAMETP B OTAENbHbIX AeTansax
C nocneaytoLLei paccBepnoBKOM A0 NPOEKTHOro AnameTpa B COBpaHHbIX SNEMEHTaX.

BonTbl Knaccos ToYHOCTM B 1 C B MHOrO60ATOBbLIX COEAMHEHUAX NPUMEHSIOT A1 KOHCTPYKLMIA U3
CTanu c npeaenom Tekydect ao 375 H/mm?2.

B coeauHeHusax, rae 6onTtbl paboTaldoT NPEeMMyLLECTBEHHO Ha pPaACTAXEHMEe, Kak npaswuio,
npumMmeHAtoT 60ATbI KNaccoB TOYHOCTU B 1 C nam BbICOKONPOYHbIe.

15.2.4. bonTbl, MMeloLWMe No AJIMHE HeEHape3aHHOM YacTM YYaCTKM C PasINYHbIMU ANAMETPaMM, He
NPUMEHAIOT B COeAMHEHMAX, B KOTOPbIX 3TM 60ATbl paboTatoT Ha cpes.

15.2.5. Pe3bba 60nTa, BOCMPMHMMAIOLLErO CABUrAlOWEE YCUAME, B 3/1EMEHTAX CTPYKTYPHbIX
KOHCTPYKLMI, ONOP SIMHUIA 3/1eKTponepesaym U OTKPbITbIX pacnpenenTenbHblX YCTPOMCTB, a TaKKe B
COeANHEHUAX MPU TOJLMHE HAPYKHOrO0 3neMeHTa A0 8 MM [OO0/XKHa HaxoguTbCA BHe MakeTa
COEANHAEMbIX 3/1EMEHTOB; B OCTaJIbHbIX C/Ny4anx pe3bba 60aTa He AO0AXKHA BXOAWUTbL BrAybb OTBEPCTUSA
60s1ee YeM Ha NONOBUHY TO/LWMHbI KPAWMHETO 3/IEMEHTA CO CTOPOHbI FaiK1 UK CBbile 5 MM.

15.2.6. YcTaHOBKY Wanb Ha 601Tbl BbINOMHAKT cornacHo TpebosaHmam CHul 3.03.01.

B pacueTHbIx coeamHeHUAx ¢ 6ontamm Knaccos TodHocTn A, B, C (33 UCKAOYEHWEM KpenneHus
BCMOMOTATebHbIX KOHCTPYKLMIA) NPeaycMaTpMBAOT Mepbl NPOTUB CAMOOTBUHUYMBAHUSA FraeK (NocTaHOBKa
NPYXUHHbIX Waib, BTOPbIX raeKk 1 ap.).

15.2.7. Ha CKOLIEHHbIX MNOBEPXHOCTAX COEAMHAEMbIX AeTanel U 31eMeHTOB (BHYTPEHHME rpaHu
MOMOK [BYTAaBPOB W LUBE/IEPOB) MOA ro/I0BKM BONTOB U ralikM AOMNOJIHUTENIbHO YCTaHABAMBAIOT KOCble
Lwanobol.

15.2.8. lJnameTp oTBEpcTMA 414 6ONTOB B 3/IeMEHTAxX U3 NpoKaTa AoJIKeH cootBeTcTBoBaTb FOCT
24839.

15.2.9. PacuyeTHOe ycuamne, KOTopoe MOMKET ObITb BOCMPUHATO OAHUM H6OITOM, B 3aBUCMMOCTU OT
BMAA HANPAXKEHHOIO COCTOAHMA ONpeaensatoT no popmynam:

npu cpese

Nbs = RbsAbnsj/byc; (165)

npu CMATUN



Nbp = RbpdbEtybyc _

; (166)
Npn pactaKeHnu
th = RbtAbnyc' (167)
R, R, R, .
rae s, p, t —paCHETHHeCOnpOTMBneHMHOAHO6OHTOBMXCO€AMH€HMM;
A

A
by b - npowaan ceyeHua cTepkHA Bonta M HeTTo 6onTa No pesbbe COOTBETCTBEHHO,
npuHMUMaemble cornacHo Tabanue .8 Mpunoxenua I;

n
S - YMCNO pacYEeTHbIX CPe30B 0aHOro 6oNTa;

b - Hapy»KHbIN AnameTp CTep:KHA 6oNTa;

Xt - HanmeHblWaAa CyMMapHaAa TONWMKMHaA coeaunHAEeMbIX 371eMEHTOB, CMUHaAeMbIX B OAHOM
Hanpas/1eHUU,

Ve . K03 PUUMEHT ycnoBmin paboTbl, onpeaensaemblit no Tabaumue 1;
Vs Ko3pdurUMeHT ycnosuit paboTbl 60TOBOro coegMHEHUSA, onpeaensiemblit no Tabaumue 38.
Tabnunua 38
XapakTepucTura [lpenen 3Hauenus a/d, s/d 3HaueHue
TeKyd4eCcTu xo2ddmLMEeHTa
B0JITOBOTO Hanpsa- | R cTanmn ramMMa
COenOMHEeHUI XEHHO—- | yn b
TO coenmHs—
COCTO- | eMBIX
IHUS B3JIEMEHTOB,
H/mMm2
OmHoBomToBOe, |Cpes - - 1,0
OOJIT KJIaCCOB
TOUHOCTM A, CmaTue |Oo 285 1,5 <= a/d <= 2; |0,4a/d + 0,2;
B, C wmu 1,35 <= a/d < 1,5|a/d - 0,7
BBICOKOIIPOYHEIM
Ce. 285 1,5 <= a/d <= 2; |0,5a/d;
no 375 1,35 <= a/d <= 5 [(0,67a/d - 0,25
Ce. 375 a/d >= 2,5 1,0
Muoro6osToBoe, [Cpes - - 1,0
OoJITE KJIACCa
TOUHOCTMU A CmaTue |Oo 285 1,5 <= a/d <= 2; |0,4a/d + 0,2;
2 <= s/d <= 2,5 0,4s/d
Ce. 285 1,5 <= a/d <= 2; |0,5a/d;
no 375 2 <= s/d <= 2,5 0,5s/d - 0,25
Ce. 375 a/d >= 2,5; 1,0
s/d >= 1,0
ObosBHaUeHMs, NPMHATEE B Tabiuie 38:
a - paccTosHMEe BOOJb YCWIMS OT Kpas 5SJIeMeHTa IO LeHTpa
Ommxamero OTBEPCTUS;
S — pacCCTOsHME BOOJIb YCUIIMS MEXIYy LeHTpaMu OTBEPCTMHN;
d - mmameTp OTBepCcTMSa 0Jsa OoJiTa.




[IpuMeuanmusa. 1. g pacyueTa MHOTODOJITOBOT'O COEIMHEHMS Ha cpes

“  CMATHUE npu OoJjiTax KJjlacCoB TouHocTM B, C, a Takxe IIpu
BEICOKOIITPOUYHEIX BosiTax C HeperyJmpyeMbIM HaTsAXeHVeEM npn BCeX
SHaAUEeHMAX npeneja TeKyueCTn R cTaJin COoeIIMHAEMBIX 2JIEMEHTOB
yn
3HaAUeHUsS KosdpdmumeHTa ramma yMHOXxawoT Ha 0,9.
b

2. IOna pacueTa MHOTODOJITOBOT'O COEIMHEHMS Ha CMSITHUE IPUHUMAIT
3HadYeHre I'aMMa , MeHbllee M3 BBIUMCJIIEHHBIX P NPVMHATBEIX SHaAUEeHMAX
b
d, a, s.

15.2.10. MNpun genctBum Ha 6ontoBoe coedmHeHne cuabl N, NpoxoddAllel Yepes LEHTP TAXKeCTU
coeaMHeEHUA, NPUHMMAIOT, YTO 3Ta CUa pacnpeaenseTca mexay bontamu pasBHomepHo. B atom caydae
KOJINYecTBO HONTOB B COEANHEHUN onpeaensatoT no popmyne

n2N/N, . (168)

b,min “ N, bs Nbp N bt
rge - HAaumeHbllee U3 3HaAYeHUU nnn nmbo 3HayeHwue , BblMMCNeHHOe

cornacHo TpeboBaHuam 15.2.9.
B cnyyasx, Korga B CTblKe pacctofaHue | mexay KpaHumM 6ontamun BAOAb CABUMAIOLLETO YCUAUA

npesblwaeT 16d, 3HaueHne n B popmyse (168) yBennumsatoT nyTem gefeHma Ha KoaddUuneHT B =1-
0,005(l/d - 16), npuHUMaemblii paBHbIM He meHee 0,75. OTo TpeboBaHMe He pacnpoCTpaHAeTcA MNpu
OENCTBUN YyCUANSA NO BCEW AJINMHE coeguHeHMA (Hanpumep, B MOSCHOM coeanHeHun 6anku).

15.2.11. MNpwu agencTeum Ha 6o0ATOBOE COEAMHEHNE MOMEHTA, BbI3bIBAOLWLIETO CABUM COEANHAEMbIX
3N1eMEHTOB, MPMHUMALOT, YTO YCUANA pachpesensatoTca mexay 60ATamum NPoNnopPLUOHAIbHO PACCTOAHMAM
OT LLEeHTPa TAXKECTU COeAMHEHUs 00 paccMmaTpuBaemoro 6onTa.

Ycunue B Hanbonee HarpyskeHHom 6onte ™ He 10MKHO NPeBbILWaTb MEHbLIETO U3 3HAYEHUI

bs yam © P , BIUMCNEHHbIX cornacHo TpeboBaHuam 15.2.9.
15.2.12. Mpu oAHOBPEMEHHOM AeiNcTBUM Ha OOATOBOE COEAMHEHWE CUAbl U MOMEHTA,
OENCTBYIOWNX B OOHOM MJOCKOCTU W BbI3bIBAIOWMX CABUM COEAMHAEMbIX 3/1EMEHTOB, ONpenenatoT
paBHOZENCTBYIOWEE YycMAMe B Haumbonee HarpyXeHHom 60/Te, KOTOpoe He AO0/KHO MpeBblwaTb

MEHbLLEro 13 3HaYEHUN N nnm Nbp , BbIUMCNIEHHBbIX cornacHo TpebosaHuam 15.2.9.

15.2.13. Mpu ogHOBPEMEHHOM AeNCTBUN Ha BONTOBOE COeAMHEHME YCUANIA, BbI3bIBAIOLLMX CPES U
pacTaxeHue 6onToB, Hanbosiee HanpsaKeHHbIN 6OAT HapAgy ¢ NnpoBepKoi no ¢opmyne (167) nposepsatoT
no popmyne

2 2
\/(Ns/Nbs) +(Nt/th) Sl'(169)

roe - S u o -younuna, pencteytowme Ha 60T, cpesbiBatoLLee U pacTArMBatolLee COOTBETCTBEHHO;
Nbs th Y]

, - pacyeTHble ycuauA, onpeaensemble corfacHo TpebosaHmam 15.2.9, ¢ 3ameHom
3HavYeHun Ay, Ha Ab.

15.2.14. B KpenaeHMAX 04HOro anemeHTa K Apyromy yepes NpoKAaaKN UK UHble MPOMEXKYTOYHbIe
3NeMEHTbI, @ TaKXXe B 3/IeMeHTaX C OLHOCTOPOHHEN HaKNagKoW KonmdecTBO 6OATOB MO CPaBHEHUIO C
pacyeTom yBennumsatot Ha 10%.

Mpn KpenneHMAx BbICTYNalOWMX MONOK YFrOAKOB WAW LIBENNEPOB C MOMOLLbI KOPOTbIWEN
KONMYecTBO HONTOB, NPUKPENAAIOLLMX KOPOTbLILW K 3TOM MOJIKE, NO CPAaBHEHWUIO C PAaCYETOM YBE/IMYMBAIOT



Ha 50%.
15.2.15. dyHAameHTHble (aHKepHble) 60nTbl NpoBepsatoT cornacHo TpebosaHuam CHuM 2.09.03.

15.3. ®pUKLUNOHHbIE COEAUHEHUA
(Ha 6onTax c KOHTPOIMPYEMbIM HATSKEHUEM)

15.3.1. PpUKLUMOHHbIE COEANHEHUSA, B KOTOPbIX YCUAMA NepeaaloTca Yepes TpeHne, BO3HMKatoLLee
Mo  COMPMKacawlWMMCA MOBEPXHOCTAM  COEAMHAEMbIX 3/1eMEHTOB  BC/AeACTBME  HATAMKEeHWA
BbICOKONPOYHbIX 6ONTOB, NPUMEHSIOT:

B KOHCTPYKLMAX, HENocpeacTBEHHO BOCMPUMHUMAIOWMX MOABUMKHbIE, BUOPALMOHHbIE U Apyrue
OVNHAMMYECKUE HarpysKu;

B MHOroboNTOBbIX COEAMHEHUAX, K KOTOPbIM NPeabABAAIOTCA NOBbIWEHHble TpeboBaHuA B
OTHOLLEHMM orpaHnYeHmna AedopmMaTUBHOCTH.

15.3.2. Bo OJpPUKUMOHHBIX COEAMHEHMAX MPUMEHAIOT 60ATbl, FalMKM U Wanbbl coriacHo
TpeboBaHuaAMm 6.8.

BonTbl pasmeLatoT cornacHo TpeboBaHuAm Tabanubl 37.

15.3.3. PacuyeTHoe ycCu/Me, KOTOPOEe MOXKeT OblTb BOCMPUHATO KaXKAOW MJIOCKOCTbIO TPEHUSA
3N1eMEHTOB, CTAHYTbIX O4HMM BbICOKONPOYHbIM 60ATOM, onpeaenatoT no ¢opmyne

Ou = Ry Ay 117, . (170)

roe  Yh - pacyeTHoe conpoTMBAEHME PACTAMKEHMWIO BbICOKONPOYHOro 6onTa, onpegensemoe
cornacHo TpeboBaHusam 7.7;

bn - nnowapb ceyeHunn 6onTta no pesbbe, NpMHMUMaeman cornacHo Tabauue .9 Mpunoskenus I;

M KO3pOUUMEHT TpeHUA, NPUHUMaeMbI no Tabanue 39;

Tn . K03 PULMEHT HageKHOCTH, NPUHMMAEMbIN Mo Tabauue 39.
Tabnunua 39
N Cnnoco6 obpaborku |Kozddw-|KosdduumeHT ramMma OIpM KOHTPOJIE
m.II. (oumcTKM) LVEeHT h
COeIMHSIEeMBIX TpeHUS HaTsXeHus OOJITOB IIO MOMEHTY
IIOBEPXHOCTEMN MIO 3aKpyUMBAHUSA IIPUM HATPy3Kke U IpU
PasHOCTM HOMMHAJIBHBIX IOMaMeTpPpOB
OTBEPCTUM M OOJITOB HeJibTa, MM
OMHaAMMUUECKOM OMHaAMMUUECKOM
mejbTa = 3 - 6; nenbTa = 1;
cCTaTUUeCcKoOM cCTaTUueCcKoM
negeTa = 5 - 6 |mespTa = 1 - 4
1 OpoBeMeTHEM MINn 0,58 1,35 1,12
OpoOeCTPyMHEM OBYX
IIOBEPXHOCTEN 0es
KOHCepBaluun
2 T'azonnamenHut nByx|0,42 1,35 1,12
noBepxHOCTeM Oes
KOHCepBaluumu
3 CranpHemMm meTkamu |0, 35 1,35 1,17
IOIBYX IIOBEPXHOCTEM
fe3 KOHCepBaLUMU
4 Bes obpaboTku 0,25 1,70 1,30
[IlpMeuanmue. [lpM KOHTpPOJIE HATAXEeHMsa OOJITOB IO yIJly IIOBOPOTa




TamkKy 3HaAUeHus TaMMa yMHOxaoT Ha 0, 9.
h

15.3.4. Mpwn AencTeBmMn Ha GPUKLMOHHOE coeduHeHne cubl N, Bbi3biBalOLLEN CABUT COEAUHAEMbIX
3/IEMEHTOB W TNPOXOAALLEA 4Yepe3 UEHTP TAXKECTU CcoedMHEHUA, MNPUHUMAIOT, 4YTO 3Ta Cuna
pacnpegenserca mexagy 6ontamu paBHOMepHO. B 3Tom cnyyae KosimnyectBo 60ONTOB B COeAMHEHUM
onpeaenstoT no ¢opmyne

n> N/(Qbhkybyc) ,(171)

roe Qbh - pacyeTHoe ycuane, onpegensemoe no popmyse (170);
k - KonNMYecTBO NJIOCKOCTEN TPEHMA COEAMHAEMbIX 3/IEMEHTOB;

e

Vs KO3pPMUMNEHT yc10BMIA paboTbl GPUKLMOHHOTO COEANHEHUS, 3aBUCALLMA OT KOIMYEeCcTBa n
60/1TOB, HEOBXOAMMBIX 4151 BOCMPUATUA PACYETHOTO YCUAMA, N MPUHUMAEMbIN PaBHbIM:

0,8npnn<5;

0,9 npu 5Sn<10'

- KO3pOMUMEHT ycoBUiA paboTbl, NpMHUMaeMbIl No Tabavue 1;

1,0npu 12 10

15.3.5. Mpwv gencrenm Ha PPUKLNOHHOE COeAUHEHNE MOMEHTA UM CUJIbl U MOMEHTA, Bbi3bIBAOLLUX
CABUM COEAMHAEMbIX 3/1EMEHTOB, pacnpefesieHue YCUaui mexay 60oaTamu MPUHUMMAIOT COracHo
YyKasaHmam 15.2.11mn 15.2.12.

15.3.6. Mpu peicteun Ha GPUKUMOHHOE coeamHeHMe nomumo cuabl N, Bbi3blBatoLWen caBur

CoeaMHAEMbIX 3/1eMEHTOB, cuAbl F, Bbi3biBaloLLel pacTaxkeHue B 6oTax, 3HayeHme KoadpduumeHTa yb,

1-N,/P, N

onpeaensemoe cornacHo TpeboBaHuAm 15.3.4, yMHOMXKAIOT Ha Ko3adpduumeHT ( ), rae " -

pacTarusatollee ycuamne, NpMxoaaLleecs Ha oauH 6onT, 5 . ycunue Hataxenua 6oaTa, NpUHUMaemoe
paBHbIM = R”hA”".

15.3.7. AnameTp 60nTa BO GPPUKLMOHHOM COEANHEHNMN NPUHMMAIOT HE MeHee TONLLMHbI Hanbonee
TONCTOrO U3 COEAUHAEMbIX 31EMEHTOB.

BO (PUKLMOHHbBIX COEAMHEHUAX C BObLIMM KOAMYECTBOM 6OATOB WX AMamMeTp HasHauyaloT
BO3MOMHO 60/bLINM.

15.3.8. B npoeKTe A0MKHbI 6bITb YKa3aHbl MapKK CTasin U MexaHM4YecKue CBOWCTBa 6ONTOB, raek u
Wwanb M cTaHAapTbl, NO KOTOPbLIM OHW [O/MKHbI MOCTaBAATbCA, cnocob 06paboTKM coepuHAEeMbIX

MOBEpXHOCTEN, OceBoe ycuame ~ ?, npuHmmaemoe cornacHo 15.3.6.

15.3.9. Mpwu npoekTnpoBaHn GPUKLNOHHbIX coeaMHeHUI obecneymBatoT cBoboAHbIN AOCTYyN A8
YCTAHOBKM 6ONTOB, MAIOTHOrO CTATMBaHMA NakeTa GoATamMM U 3aKPy4yMBaHWMA TAeK C NPUMEHEHMEM
ONHAMOMETPUYECKUX KKOYEel, raikoBepTOB U Ap.

15.3.10. Ons BbicokonpouHbix 60aToB No FOCT 22353 ¢ yBeAUYEHHbIMU Pa3MepamMm rosIoBOK U raek
W NPW PasHOCTU HOMMHA/IbHbIX AMAaMETPOB OTBEPCTUA U 60NTa He 6oiee 3 MM, @ B KOHCTPYKLMAX U3 CTaNN
C BpeMeHHbIM CONpoTUBAEeHNEM He HUKe 440 H/MM2 - He 6oniee 4 MM [0NYCKAETCs YCTaHOBKA O4HOM
LWanbbl NoA ramky.

15.3.11. PacyeT Ha NPOYHOCTb COEAMHAEMbIX 3/1E€MEHTOB, OCNab/eHHbIX OTBEPCTUAMMU BO
OPUKLMOHHOM COEeAMHEHUWN, BbINOAHAIOT C YY4ETOM TOrFO, YTO MOJIOBUHA YCUANA, NPUXOAALLErOCA Ha
Kaxkabli 60T, nepesaHa cunamm TpeHus. Npu sTom NpoBepKy 0cnabaeHHbIX CeYeHUM BbINOAHAT: NPU

NOABWUMKHbIX, BUOPALMOHHbIX W APYrUX AMHAMUYECKMX HArpy3Kax no naowaaun cevyeHusa HeTto ~ 7 ; npu

4 >0,854

CTaTUYECKUNX HaArpy3Kax no naowagn cevyeHmA 6pyTTO A npu nmbo no yCl'IOBHOVI naowaan



A4, =1184, o 4, 0,85A.

15.4. MNoscHble coegUHEHNA B COCTaBHbIX Bankax

15.4.1. CBapHble U OQPUKLMOHHbIE MOACHblE COeAMHEHMA COCTaBHOW ABYTaBPOBOM 6anku
paccuuTbiBaloT No popmynam Tabanubi 40.



Xapakrep
HaTpPY3KH

TlosicHeIe cCOenMHEHUS

HenonsickHas

CrapHrble

QopMynbL LA PACYETa MOACHBX COSAUHeHM

B COCTaBHBIX OajKax

TToxsmxHas

OpUKIMOHHBIE

T/(nB kR Y
T/(n, kR, 1)

<1,
<1

(172)

CeapHHie (IBYCTOPOHHHUE ILIIBbI)

Ts/( Qbhkyc) <1

(173)

(174)

PpUKUMOHHEIE

NTPev?
2BfkfRufYc -

B.krRyYe

(175)

(176)

sNT? + 22 <1
Quky.

(177)

Tabaunua 40



0O603HayeHns, NpUHATbIE B Tabanue 40:

T=QS/I - casuratouiee nNosAc ycuave Ha eAnHULY A/IMHbI, Bbi3blBaemoe nonepeyHoi cuaok Q (3gech
S - cTaTUYEecKnii MOMeHT bpyTTo nosica 6asIkM OTHOCUTENBHO LEHTPANbHOM OCK);

N - KOJIMYECTBO YI/10BbIX LWBOB: NPU ABYCTOPOHHMX WBAX N = 2, IPU OAHOCTOPOHHMUX n = 1;

Qbh , k - BeaimumHbl, onpegensiemoble cornacHo 15.3.3, 15.3.4;

V=ynk, 1y

F
JaBfeHne OT COCPeAoTOYEHHOro rpysa " Ha eauMHUUY ANWHbI,

onpeaensemoe ¢ yyetom TpebosaHuit 9.2.2 1 9.3.3 (48 HENOABUXKHbIX rPy30B Y =1); Yy V.
Ko3pPMUMEHTbI HAAEKHOCTM MO Harpyske, npuHMmaemsble no CHulM 2.01.07;

S - Wwar NOACHbIX 6OI'ITOB;

n

Q _ koadbPULMEHT, NpUHUMaeMbIit paBHbIM: & = 0,4 npu HarpysKe No BepxHemy nosacy 6anku, K
KOTOPOMY MpucTporaHa cTeHka, 1 & = 1,0 npu OTCYTCTBMU MPUCTPOMKKMN CTEHKU UK MPU Harpyske no
HUXKHEMY noscy.

Mpun oTcyTCTBMM MomnepeyHbiXx pebep KecTKoCTU ANa nepeaadym HenoABUMKHbIX COCPeaOTOYEHHbIX
Harpy3oK, NPUI0MXKEHHbIX K BEpXHEMY NOSACY, a TaKKe Npu NPUNONKEHUN HENOABUNKHOMN COCPef0TOYEHHOM
HarpysKku K HUXKHEMY Noscy He3aBUCUMO OT Ha/IMUKUA pebep KeCTKOCTM B MeCTax NMPUIOKEHUA HArpy3Ku
NoOsAICHblE COeAMHEHMA PACCUMTbIBAIOT KaK A1 NOABUMKHON HarpysKu.

CBapHble WBbI, BbINOJHEHHbIE C NPOBAPOM Ha BCO TO/ILLMHY CTEHKM, CYUTAIOT PAaBHOMPOYUHbIMMU CO
CTEHKOMN.

15.4.2. B 6anKkax ¢ GPUKLMOHHbIMU MOACHbIMU COEAMHEHUAMMU C MHOFOJIUCTOBLIMU MOSICHLIMMU
nakeTamu NpuUKpeneHne Kaxg0oro ns IMCTOB 33 MECTOM CBOEr0 TEOPETMYECKOTO 06pbiBa paccyMTbIBaOT
Ha MNOJIOBUHY YCUANS, KOTOPOE MOXKET BbITb BOCMPUHATO ceyeHnem nncTa. NpuKkpenneHune Kaxagoro nmcra
Ha y4yacTKe MeXAy AenCcTBUTe/IbHbIM MecToM ero obpbiBa U MecTom 0b6pblBa Npeablaywero nucra
PacCYMTLIBAOT HA NOJIHOE YCUINE, KOTOPOE MOKET ObITb BOCNPUHATO CEYEHMEM JIUCTA.

16. JONO/IHUTE/IbHbIE TPEEOBAHWA MO NMPOEKTUPOBAHWIO
HEKOTOPbIX BUAOB 34AHUA, COOPYXXEHUI N KOHCTPYKLMI

16.1. PaccToaHnA mexay TemnepaTypHbIMU LLUBAaMMU

16.1.1. PaccTosiHuA | mexxay TemnepaTypHbIMU LIBAMM CTa/IbHbIX KAPKACOB OAHO3TaXKHbIX 34aHUN U

COOpPYKEHMUI, KaK MpaBuio, He AO0/KHbI NPEBbiWaTh HaMBONbLUMX 3HAYEHUA “, NPUHUMAEMbIX MO
Tabnuue 41.

Tabnuua 41

XapaKkTepucTmuka Hambosvuee paccrosaHme 1 ,
u
M, MexIy TeMIlepaTypPHEMHU
mwBaMM IOJIa ParoHOB
CO CpenHeM MeCSUHOM
TeMnepaTypoil Bosmyxa, -C,
B AHBape <*>

3IaHUS U COOPYXEHUS HanpaBJIeHUs or +5 |or -5 |oT -15 [oT -35
no 0 no -10|ono -30 |[mo -50

OranymmBaemoe 3maHue |Bmosb ©OJoka 350 280 230 160
[lonepek 6OJioKka 230 180 150 110

HeoTannuBaemoe Booses OJoka 300 240 200 140




30aHue [lonepexk OJIOKa 180 150 120 90

TopsauuM Lex Broonb ©OJsoka 230 180 150 110
[lonepek OJ0OKa 140 120 100 75
OTkpHTasg scTakazna Brmose OJioka 180 150 130 100

<*> PallOHMpPOBaHME MNPUHMMAKT 10 kKapTe 5 npuijoxeHusa 5 k CHwull
2.01.07.

16.1.2. 3HaueHMA paccTOAHUN, yKasaHHble B Tabauue 41 Ana 34aHNIA C BbICOTON KONOHH | uan 2
cBbilwe 12 m, gonycKaeTcsa yBeMUYMBaTb, YMHOMasA Ha KO3POULUMEHT, MPUHMMAEMbIN PaBHbIM:

ki=h!h <15
ky=h,/h <1,5

nonepek 6,10Ka ,

BAO/b 6/10Ka

rae ! - BbICOTA, M, KOJIOHH B MJI0CKOCTM NPOA0/IbHbIX KOHCTPYKLMI KapKaca (BAonb 610Ka), pasHas
paccToAHUIO OT Bepxa dyHAaMeHTa A0 HM3a NOAKPaHOBOM 6anku (NpU ABYXbAPYCHOM PaCNONOXKEHUU
KPaHOB - A0 HM3a NOAKPAHOBOW HaNKM HUKHErO APYCa) AN A0 YPOBHSA ONUPAHUA HECYLLLE KOHCTPYKLUMM
NOKpbITUA (B 34aHUAX 6€3 MOCTOBbIX KPaHOB);

h, -12 m;

2 - BblcOTa, M, KpaHei KONOHHbI B M/IOCKOCTU NOMEPeYHON KOHCTPYKLUMKM KapKaca (nonepek
6710Ka), paBHaA pPaAcCTOAHWMIO OT Bepxa ¢GyHAAMEHTA A0 YPOBHA OMUPaHMA Hecyliel KOHCTPYKUMM
NOKpbITUA.

16.1.3. BepTuKa/ibHble CBA3M, YCTAHOBNEHHbIE MEX/AY KONOHHAMU B Npeaenax BbicoTbl | BAO/b
TemnepaTtypHoro 6,10Ka, A0/MKHbI YA0BNETBOPATL CAeAyoWmnm TpeboBaHMAM:

T 0,51 k
paccTosHue oT Topua 6710Ka 40 ocv BAnsKallLe CBA3M He JOMKHO NpeBbiwaTte  ~~ “ 1;
paccTofAHMEe MeXAY OCAMM KpaHMX CBA3EN MPU UX YCTAHOBKE B HECKOJbKMX MECTax He A0/IKHO

npesblWwaTb 0’3l”k1 (3mecb l”kl - Hanbonblwana ANnHa 61oKa cornacHo TpebosaHmam 16.1.1 1 16.1.2).

16.1.4. Hanbonblumne paccTosHUA ¥, ycTaHaB/AMBaeMble cornacHo TpebosaHuam 16.1.1 n 16.1.2,
OOMNYCKAeTCA yBEAMYMBATD Ha OCHOBE pacyeTa C Yy4YeTOM BAMAHUA CTEH WMAM APYFUX OrpakaatoLLmx
KOHCTPYKLMIN, KNMMaTUYECKMX TeMMNepaTypPHbIX BO3AENCTBUIA, Heynpyrnx aepopmaumii KOHCTPYKLUA U
nogaTAMBOCTM Y3/108.

16.2. Pepmbl 1 CTPYKTYPHbIE NANTbI NOKPbITUM

16.2.1. Ocu cTepRHel GepM 1 CTPYKTYP A0XKHbI ObITb, KaK MPABUIO, LEHTPUPOBAHbI BO BCEX Y3/1aX.
LleHTpupoBaHMe CTepIKHEN cnenyeT NPOM3BOAUTL B CBAPHbIX pepmax No LLeHTPam TAXKECTU ceveHul (c
OKpYrneHnem o 5 mm), a B 601TOBbIX - MO PUCKAM YrosIKOB, 6AMKANLLMM K OBYLLKY.

CmelLeHuMe oceit Noacos pepm Npu U3MEHEHUUN CEYEHUI AONYCKAETCA HE YYUTbIBATL, EC/IN OHO He
npesbiwaeT 1,5% BbICOTbI MOSICA MEHbLUETO CEYEHUA.

MpY HaNAMYMKU SKCLLEHTPUCUTETOB B y3/1aX 31eMeHTbl Gepm U CTPYKTYP PACCUYUTLIBAIOT C YY4ETOM
COOTBETCTBYHOLMX N3rMOAIOLLMX MOMEHTOB.

Mpn NPUAOKEHMM HArpy3oK BHe y3/10B pepm MoAaca PaccyMTbiBAlOT Ha COBMECTHOe aelicTBue
NPOAObHbIX YCUANIA U U3TMDOAIOLLNX MOMEHTOB.

16.2.2. Mpwu pacyeTe NAOCKMX pepm coeaMHEHUA 3NEMEHTOB B y31ax pepm AonycKaeTca NPMHUMATb
LIAPHUPHbIMU:

npw ceY4EeHUAX 31EMEHTOB U3 YrONKOB U/IN TaBPOB;

npv OByTaBpPOBbIX, H-06pasHbiX U TPybuaTbiXx CEYEHUAX 3/IEMEHTOB, KOr4a OTHOLIEHWE BbICOTbI
ceyeHma h K pauHe snemeHTta | mekay y3namm He npesbiwaet: 1/15 - Ana  KOHCTPYKUMIA,



3KCNAyaTUPYeMbIX B pailioHax C pacHeTHbIMU TemnepaTypamm Huske MUHyc 45 °C; 1/10 - Ana KOHCTPYKLUIA,
3KCNAYaTUPYEMBIX B OCTa/IbHbIX paiioHax.

Mpy npeBblleHUN YKa3aHHbIX OTHOWeEHW h/l yunTbiBalOT AONOAHUTENbHbIE W3rMbatoLine
MOMEHTbI B 31€MeHTaxX OT KeCTKOCTM Y310B; Npu 3TOM AONYyCKaeTca onpenenAaTb OCeBble yCUAMA NO
LUAPHUPHOM cxeme.

16.2.3. PacctoaHMe MexKOy KpaaMu 3/IEMEHTOB pelleTKM M nofca B y3nax CBapHbix pepm C
dbacoHKamn NPUHMMAIOT He MeHee a = (6t - 20) mm, HO He bonee 80 mm (3aech t - ToNWwMHA GACOHKK, MM).

Meay TopuaMM CTbIKyeMbIX 31eMEHTOB NOACOB Gepm, NepeKpPbiBAaEMbIX HAKNAAKaMM, OCTaBAAOT
3a30p He meHee 50 mm.

CBapHble LWBbI, NPUKPENAAIOWMNE 31EeMeHTbl peleTkM ¢epm K acoHKam, BbIBOSAT Ha Topel,
afieMeHTa Ha AaunHy 20 mm.

16.2.4. B y3nax ¢bepm c nosicamun 13 TaBpoB, ABYTaBPOB U OANHOYHbIX YTO/KOB KpenieHns GpacoHOK
K NOJIKAM NMOACOB BCTbIK OCYLLECTBAAOT C MPOBAaPOM Ha BCHO TONLWMHY GACOHKM. B KOHCTPYKUMAX rpynnbl
1, a TaK!Ke 3KCNIyaTUPYyEeMbIX B palioHax Npu pacyeTHbIX TemnepaTypax HUxKe MuHyc 45 °C npumbiKaHue
y3/10BbIX $aCOHOK K MoAcam BbINOAHAOT cornacHo Mpunoxenuio P (Tabnuua P.1, nosnuus 7).

16.2.5. Mpu pacyete y3noB ¢epm CO CTepXKHAMM TpybyaToro M ABYTAaBPOBOrO CEYEHUN U
NPUKpenIeHnem 31eMeHTOB peLLeTKN HenocpeacTBEHHO K noAcy (6e3 ¢pacoHOK) NpoBepstoT Hecyliyo
CcrnocobHOCTb:

CTEHKM nosAca Npu MecTHom usrnbe (NpoaasamMBaHUM) B MeCTax NPUMbIKAHMUA 3/1EMEHTOB PELLIETKU
(na KpyrabIx M NPAMOYroNbHbIX TPY6);

GOKOBOI CTEHKM MoACa B MecTe MPUMbIKAHUA CXKATOro 3/1eMeHTa PeLeTKM (AN NPAMOYrobHbIX
TpY6);

NoJIoK Nosca Ha oTrnb (ana ABYTaBPOBOro CeYeHUs);

CTEHKM nosca (419 ABYTaBPOBOro ceyeHus);

9/1IeMEHTOB peLUeTKN B CeYEHUM, MPUMbIKAIOLLEM K MOACY;

CBAPHbIX LWBOB, MPUKPENNAIOWMNX 31EMEHTbI peLlleTKM K noAcy.

YKazaHHble NpoBepKu npmsegeHsbl B MNpunoxerHum C.

16.2.6. Mpw nposietTax pepm NOKPbITUIA CBbile 36 M NpeayCMaTPUBAOT CTPOUTENbHbIA NOABEM,
paBHbI NporMby OT NOCTOAHHOW M ANUTENIbHOM HarpysoK. Mpu NA0CKMX KPOBAAX CTPOUTENbHbIM NOSBEM
npeaycMmaTpmBaloT HE3aBMCMMO OT BEIMYMHbI NPOJIeTa, NPUHMMAA ero PaBHbIM NPOrnMby OT CyMMapHOi
HOPMaTUBHOM Harpysku natoc 1/200 nponerta.

16.3. KonoHHbI

16.3.1. OTnpaBoYHble 3/1eMEHTbl CKBO3HbIX KOJIOHH C pelleTKamun B ABYX NJOCKOCTAX YKpPenaawT
Aanadparmamm, pacnonaraeMbiMU Y KOHL,OB OTNPaBOYHOrO 3/1eMEHTA.

B CKBO3HbIX KO/IOHHAX C COeANHUTENbHOMN PELLETKOM B 0AHOM NJOCKOCTU AMadparmbl pacnonaratot
He perke, uem yepes 4 m.

16.3.2. B KO/JIOHHAX W CTOMKAX C OAHOCTOPOHHUMM MOACHBIMWU WBammM cornacHo 15.1.9 B y3nax
KpenneHua cesA3ei, OanoK, PacnopoKk M APYrux 31eMEHTOB B 30HE Mepeaauu YyCUAus MNpUMEHAIOT
OBYCTOPOHHME MOACHbIE LWBbI, BbIXOAALLME 33 KOHTYPbI NPUKPENASEMOro anemeHTa (y3na) Ha gnuny 30

/"¢ KawaoM CTOPOHBI.

16.3.3. Yrnosble wWBbI, NpUKpenaatowme ¢GacoHKU COeaUHUTENIbHON pPeLLeTKM K KOJIOHHAM
BHaX/IeCTKy, Ha3Ha4aloT MO pacyeTy M pacnosaratlT C ABYX CTOPOH GACOHKM BAOJIb KONOHH B BUAe
OTAE/IbHbIX YY4AaCTKOB B LUAXMaTHOM MOPAAKE; MPU 3TOM PacCTOAHME MeXAY KOHLAMWU TaKMX LUBOB He
OO0/IKHO npeBbiwaTh 15 ToNWMH GacoHKN.

B KOHCTPYKLMAX, BO3BOAMMbBIX B PAMOHAX C pacyeTHbIMM TemnepaTypamu Huxe MuHyc 45 °C, a
TaKXXe Npu NPUMEHEHUN PYYHOW AYroBOW CBAPKW LUBbI 4ONXKHbI OblTb HENPEPbLIBHBIMU MO BCEN AJINHE
$acoHKu.

16.3.4. MOHTaXHbl€e CTbIKM KOJIOHH BbINOHAT C ppe3epoBaHHbIMU TOPLAMM, CBAPEHHBLIMU BCTbIK,
Ha HaKMaZKax Co CBapHbIMU LWBAaMWN AN BONTOBLIMU COEANHEHUAMM, B TOM Yncne GPUKLMOHHbIMK. Mpu
npuBapKe HaKNa[OoK LWBbI HE A0BOAAT A0 CTblKa HA 25 MM C KayKg0M CTOpPOHbI. [lonycKaeTca NpUMeHeHMne
dNaHUEBbIX COEAMHEHWN C Nepeaayen CRUMAIOLLNX YCUNUIA Yepes NIOTHOE KacaHue, a PacTATMBatOLWNX -



bontamu.
16.3.5. B CKBO3HbIX KOJIOHHAX, BETBU KOTOPbIX COeAMHEHbI NAaHKaMK1, MPUHUMAIOT:

WMPUHY ¢ MPOMENKYTOUHbIX NNAaHOK - paBHol oT 0,5b go 0,75b (3aecb b - rabapuTHaa wWurpKHa
KOJIOHHbI B MJIOCKOCTU MJ1aHOK);

LWMPUHY KOHLEBbIX NAaHOK - paBHoi o1 1,3 bs pol1,7 5.
16.4. Casu

16.4.1. B Kaxxgom TemnepaTypHom 6/10Ke 34aHUA NpesycMaTpMBAOT CAMOCTOATENbHYIO CUCTEMY
CBA3EN.

16.4.2. HuxkHMe nosica 6anok M depm KpaHOBbIX MyTeil nponetom cebilwe 12 m ykpennawT
rOPU30HTaNIbHbIMU CBA3AMM.

16.4.3. BepTMKanbHble CBA3N MeXKAY OCHOBHbIMW KOIOHHAaMM HUKE YPOBHS 6aNIOK KpaHOBbIX NyTel
npw 4BYXBETBEBbLIX KOJIOHHAX PacnoaaratoT B NAOCKOCTU KaxKaoM M3 BETBEN KOMIOHHbI.

BeTBM [OBYXBETBEBbLIX CBA3EW, KaK MPaBW/IO, COEOMHAIT MeXay coboli coeguHUTENbHbIMM
peLleTkamu.

16.4.4. NonepeyHble ropu3oHTaNbHbIE CBA3M NPeayCMaTPUBAIOT B YPOBHE BEPXHErO UIN HUMKHETO
MOACa CTPONMU/bHbLIX Pepm B KaxKAOM NposieTe 34aHNA N0 TopL.am TemnepaTypHblx 610KoB. Mpu ganHe
TemnepaTtypHoro 610ka 6onee 144 m NnpefycMaTpPMBAOT MPOMENKYTOUYHbIE MOMNEPEYHbIe TOPU30OHTaNbHbIE
CBA3MU.

CTponunbHble pepMbl, HE MPUMbIKAIOLLLME HENOCPEACTBEHHO K MOMEPEYHbIM CBA3AM, PACKPENNAoT
B MJIOCKOCTM PACMOJIOXKEHMA 3TUX CBA3EIN PacnopKaMm U PACTAXKKaMM.

B mecTax pacnonoxeHusa nonepeyHbix CBA3EN NpenycMaTpUBalOT BEPTMKa/bHbIE CBA3N MeXAY
depmamu.

MpK HAaNNYNK }KECTKOro AMCKa KPOBM B YPOBHE BEPXHUX NOACOB NpeAycMaTpPMBatOT MHBEHTapHbIe
CbeMHble CBS3U A/1A BbIBEPKU KOHCTPYKLMIA M obecnedeHmsa UX yCTOMYMBOCTM B NPOLLECCE MOHTAXaA.

B NOKpbITUAX 343aHNIN N COOPYKEHUI, SKCNAYaTUPYEMbIX B PaliOHaX C pacyeTHbIMM TeMMepaTypamm
HUxe MUHyc 45 °C, KaK npaBwuio, NpeaycMaTpuBaloT (JOMNOAHUTENBHO K OObIMHO NPUMEHSAEMbIM)
BEPTUKaNbHblE CBA3M NOCEpeAnHEe Kaxaoro npoaeta BA0b BCEro 34aHuA.

16.4.5. NMpoAaonbHble TOPMU30OHTaIbHbIE CBA3M B MNOCKOCTU HWUMKHUX MOACOB CTPOMWJIbHLIX depm
npeaycMaTpuBatoT: BAOJb KPAaWHWUX PALOB KOJOHH B 34aHMAX C KpaHaMu rpynn pexkMmos paboTbl 6K - 8K
no FOCT 25546; B NOKPbITUAX C NOACTPONUAbHbBIMX depmamu; B OL4HO- U ABYXNPOJETHbIX 34aHUAX C
MOCTOBbIMM KpaHamM rpy3onogbeMHocTbo 10 T 1 6onee, a Npy OTMETKE HM3a CTPONMUbHbLIX KOHCTPYKLNIA
cBbiwe 18 m - HE3aBMCMMO OT rPy30MNOAbEMHOCTM KPAHOB.

B 3gaHMAX c uncnom nposetos 6osiee Tpex ropM3oHTasIbHbIE NPOLO/IbHbIE CBA3M PAa3MELLLALOT TaKKe
BAOJ1b CPEAHUX PALOB KOJIOHH He perke, Yem Yyepes NposieT B 34aHMNAX C KpaHaMU FPynn peXXMmoBs paboThbl
6K - 8K no NOCT 25546 n yepes gBa nposaeTa - B NPOYNX 34aHUAX.

16.4.6. Topu30HTa/IbHbIE CBA3W MO BEPXHUM M HUMKHUM MOSiCAM paspesHbiX Gepm MponeTHbIX
CTPOEHMM TPAHCMOPTEPHbIX raflepen KOHCTPYMPYIOT PAa3AebHO A1A KaXKA0ro nposeTa.

16.4.7. Mpu NPUMEHEHUN KPEecTOBOM PeLleTKU CBA3EW MOKPbLITUN, 33 UCKAOYEHUEM 34aHUA U
COOpYKEHMUI | ypOBHA OTBETCTBEHHOCTM, AONYCKAETCA PACYeT MO YCAOBHOM CXeMe B MPEANOI0XKEHUM, YTO
pacKoCbl BOCMPUHMMAIOT TONbKO pacTArnBatoLLme yCuans.

Mpu onpeaeneHUn yCcUAUI B 3NeMEHTax cBs3en 0b6XaTve nosacoB ¢epm, Kak NpaBwuio, He
YUYUTBIBALOT.

16.4.8. B BUCAYMX NOKPBITUAX C MAOCKOCTHBIMMW HECYLMMMN CUCTEMAMMU (ABYXMNOACHBIMM, U3TMOHO-
KECTKMMM BaHTaMM W T.N.) NPeaycMaTPUBAOT BEPTUKAJIbHbIE M TOPU3OHTasIbHbIE CBA3U MeEXKAY
HecyLumMmM cucTemamu.

16.5. banku

16.5.1. MaKeTbl IMCTOB A/ NOACOB CBapHbIX ABYTAaBPOBbIX 60K, KaK NPABWUIO, HE NPUMEHSIOT.
[na noscos 6an10K ¢ GPUKLMOHHBIMM COEAMHEHUAMM AOMNYCKAETCA MPUMEHATL NaKEeTbl, COCTOALLMNE



He Bbosiee Yem U3 Tpex JINCTOB; NPU 3TOM NAOLLAAb CEYEHMA MOACHbIX YrOJIKOB NPUHMMAOT PaBHOM He
meHee 30% Bcen NAoOLWLAAN CeYEHUA NosAca.

16.5.2. MoAcHble WBbI cBapHbIX 6asfoK, a TaKXKe LWBbI, NPUCOeAMHAIOWMNE K OCHOBHOMY CEYEHUIO
6ankn BcnomoraTenbHble 3/1eMeHTbl (Hanpumep, pebpa KeCTKOCTM), KaK npaBWIO, BbINOAHAOT
HenpepbIBHbIMU. MonepeyHble pebpa *KeCTKOCTU A0/IKHbI UMETb Bbipe3bl A/151 NPOMNYCcKa NOACHbIX LUBOB.

16.5.3. MNpu NpMMeHeHMn O4HOCTOPOHHUX MOACHbLIX LWBOB B CBapHbIX ABYTaBPOBbIX H6asnkax 1-ro
KNacca, HecyLMxX CTaTUYECKYHO HarpysKy, BbINOHAIOT cnegyowme TpeboBaHuA:

pacyeTHaa Harpyska fo/KHa OblTb MNPUIOXKEHA CUMMETPUYHO OTHOCUTE/NIbHO MOMEepPeyYHoro
ceyeHus banku;

[,0MKHa 6bITb 06ecneyeHa yCTOMYMBOCTb CKaToro nosca 6anku B cooTBeTcTBum ¢ 9.4.4, a;

B MECTax MPUIOXKEHUA K noacy Dasiku COoCpedoTOYEHHbIX Harpy3oK, BK/KOYas Harpysku oT
pebpucTbix Kene3obeToHHbIX NANT, 40/1XKHbI ObiTb YCTAHOBEHbI NONepeyHble pebpa KecTKOCTH.

B purenax pamHbIX KOHCTPYKLMIM Y OMOPHbIX Y3/10B, @ TAK}KE B MECTaXx, rae HarpyskKa Bbi3biBaeT nsrub
B MJIOCKOCTW, NeprneHAnKyIapHON NPOA0/IbHON OCM CBAPHOTIO WBa, NPUMEHAIOT ABYCTOPOHHME NOSCHbIE
LUBbI.

A,>6 R o,

B 6ankax c ced4eHUAMM 2-T0 1 3-TO K/1ACcCOB, a TaKKe C YCIOBHOM TMMOKOCTbIO CTEHKM
npMmeHeHne oAHOCTOPOHHMUX NOACHbIX LLBOB He A0MyCKaeTcA.

16.5.4. Pebpa KecTKoCTM cBapHbIX 6aN0K A0/KHbI ObITb YAa/IEHbI OT CTbIKOB CTEHKM HA paccToaHue
He meHee 10 TOAWMH CTEHKU. B mecTax nepeceyeHUsA CTbIKOBbIX LUBOB CTEHKW 6anKM C NPOAOAbHbBIM
pebpom KeCcTKOCTW LWBbI, NPUKPENAAOLWME NPOAOSbHOE Pebpo KECTKOCTM K CTEHKEe, HE A0BOAAT A0
CTbIKOBOTO LLIBa CTEHKU B MeCTax Ux nepecedyeHus Ha (6t - 20) mm.

16.5.5. B cBapHbIX ABYTABPOBbIX 6a/iKax KOHCTPYKUUI rpynn 2 - 4 cneayeT, KaKk NpaBuo, NPUMEHATb
OZHOCTOPOHHME pebpa KEeCTKOCTU C PacnosioKeHUEM UX C OL4HON CTOPOHbI HaskM M NPUBapKOM UX K
nosicam 6anku.

B 6ankax ¢ O4HOCTOPOHHUMMK MOACHBIMWU LWBaMWU pebpa KeCTKOCTU pacnosaratoT CO CTOPOHbI
CTEHKW, NPOTUBOMOJIOXKHOM PACMOIOKEHMIO OAHOCTOPOHHMX NOACHbIX LUBOB.

16.6. Banku KpaHOBbIX NyTel

16.6.1. BepxHue nosAcHble WBbl B 6asikax KPaHOBbIX NyTEN ANA KPaHOB rpynn pexumos paboTtbl 7K
(B uexax meTannypruyeckmnx nponssoacts) u 8K no FOCT 25546 BbINOHAKT C NPOBAPOM Ha BCHO TOJILLNHY
CTEHKMU.

16.6.2. CBobogHble KPOMKM pPacCTAHYTbIX NOAcOB 6anoK KpaHOBbIX nyTen U 6anok pabouumx
NAoWa[0K, HEeNnocpeaCTBEHHO BOCMPUHMMAIOWMX HArpysKy OT MOABMMHbIX COCTAaBOB, AOJIXKHbl ObITb
MPOKATHbIMWU, CTPOFaHbIMU WMAM OBpPEe3aHHbIMM MALUMHHON KUCNOPOAHOW WMAW MNA3MEHHO-4YrOBOM
pe3Kon.

16.6.3. Pasmepbl pebep *KecTKocTM 6aN0K KPaHOBbIX NyTeN AONKHbI YA0BAETBOPATL TPeboBaHNAM
9.5.9, 9.5.10 1 9.5.13, nNpu 3TOM LUMPUHA BbICTYNatOLWEN YaCcTU ABYCTOPOHHEIO NPOMEKYTOUYHOro pebpa
OONKHa 6blITb He meHee 90 mm. [1BYCTOPOHHME nomnepeyHble pebpa *KeCTKOCTU, KaK MpaBuao, He
nNpuBapuBatoT K noAacam 6anku; npu sTom TopLbl pebep XKecTKOCTU A0MKHbI 6bITb NNOTHO NPUrHaHbI K
BepxHeMy nosicy 6anku. B 6ankax nog KpaHbl rpynn pexnmos pabotbl 7K (B Lexax MeTannypruyeckmx
npoussoacts) n 8K no OCT 25546 He0H6X0AMMO CTPOraTh TOPLbl, MPUMbIKAIOLLME K BEPXHEMY MOACY.

B 6ankax nofa KpaHbl rpynn pexumos pabotbl 1K - 5K no FOCT 25546 gonyckaetcs NpUMEHATb
OLHOCTOPOHHME nonepeyHble pPebpa KeCTKOCTU M3 NOJIOCOBOM CTa/M WAW OAMHOYHBIX YFONKOB C
NPUBAPKOM MX K CTEHKE M K BEPXHEMY MOACY M PACNO/I0OKeHMEM coriacHo 16.5.5.

16.7. JInctoBble KOHCTPYKLUMHK

16.7.1. KOHTYp NonepeYHbiX 3/1eMEHTOB ¥KECTKOCTU 060/104EK NPOEKTUPYIOT 3aMKHYTbIM.

16.7.2. MNepepayy COCPEAOTOYEHHbIX Harpy3oK Ha JIUCTOBble KOHCTPYKUMW, KaK MNpaBuno,
npeaycmaTpMBatoT Yepes 3N1eMEHTbI KECTKOCTH.

16.7.3. B mecTax conps:KeHnin 060104eK pasanyHon Gopmbl NPUMEHAIOT, KaK NPaBMNO, NAaBHblE
nepexoapl B LLENAX YMEHbLUEHMUA MECTHbIX HaNpPAXKeHU .



16.7.4. BbinonHeHMe Bcex CTbIKOBbIX LIBOB NpeAycMaTpuBaloT ABYCTOPOHHEW cBapkon nnbo
OAHOCTOPOHHEN CBapKOW C NOABAPKOM KOPHA WM Ha NOAKNAA4KAX.

B npoekTe yKa3biBaloT Ha HE06X0AMMOCTb obecneyeHna NAOTHOCTU COeAUHEHUI KOHCTPYKLMIA, B
KOTOPbIX 3Ta NIOTHOCTb TpebyeTcs.

16.7.5. B NWCTOBbIX KOHCTPYKUMAX, KaK MpPaBWaO, NMPUMEHAIOT CBApHble COeAMHEHUA BCTbIK.
CoeauHEHWA NNCTOB TONWMHOW 5 MM M MeHee, a TaKKe MOHTa)KHble COoeAMHEHWMA aomnycKaeTcs
npeaycmaTpuBaTb BHAX/IECTKY.

16.8. Bucaumre nokpbITHA

16.8.1. A KOHCTPYKLMIA M3 HUTEN, KaK NPaBUaO, MPUMEHAIOT KaHaTbl, NPALN U BbICOKOMPOYHYHO
NpPoBO/IOKY. JlonycKkaeTcAa NpMMeHeHMe NpoKaTa.

16.8.2. KpoB/ia BUCAYEro NOKPbLITUA, KaK NPaBu/Io, A0/XKHA ObiTb Pacno/ioXKeHa HEMOCPeACTBEHHO
Ha HEeCYLMX HUTAX U NOBTOPATb 06pasyemyto umun Gopmy. [JonycKaeTca KPOB/KO MNOAHATb HAZ HUTAMM,
onepeB Ha CneLunanbHY HAACTPOEYHYIO KOHCTPYKUMIO, AN NOABECUTDL K HUTAM CHU3Y. B aTom cnydae
dopMma KpoB/I MOMKET OTIMYATLCA OT GOPMbI MPOBUCAHUA HUTEN.

16.8.3. OuepTaHUA OMOPHbIX KOHTYPOB HA3HayaloT C Y4ETOM KPWUBbLIX AABJIEHUS OT YCUIUN B
NPUKPENIEHHbIX K HUM HUTAX MNPU PACHETHbIX Harpy3Kax.

16.8.4. Ona coxpaHeHua cTabuabHOCTU Gopmbl, KOTOpas AO/XKHA obecrneymBaTb repMeTUYHOCTb
NPUHATON KOHCTPYKLUM KPOB/IM, BUCAYMNE MOKPBITUA PACCUUTLIBAIOT Ha AEUCTBME BPEMEHHbIX HAarpys3oK,
B TOM 4ucC/ie BETPOBOro otcoca. [lpy 3TomM MpOBEPAIOT M3MEHEHME KPMBWU3HbI MOKPLITUA NO ABYM
HanpaB/ieHUsM - BAO/Mb W Mnonepek HUTeil. HeobxoamMmasa cTabUAbHOCTb AOCTUrAETCA C MOMOLLbIO
KOHCTPYKTUBHbBIX MEPOMPUATUIN: YyBE/IMYEHUEM HATAMXKEHWA HWUTM 33 CYET Beca MOKPbITUA WK
npeABapuUTENIbHOTO  HaMPAXEHWA; CO34aHWEM  CMEUMaNbHOW  CTabunmsmpylowen  KOHCTPYKUMK;
NPUMEHEHMEM U3TMBHO-KECTKMX HUTEN; NPeBPaALLEHNEM CUCTEMbI HUTEN U KPOBEbHbIX NAUT B €ANHYIO
KOHCTPYKLMIO.

16.8.5. CeyeHne HUTM PaACCUUTBLIBAIOT MO HaMbObLLUEMY YCUANIO, BOZHUKAKOLWEMY NPU PacYeTHOWM
HarpysKe, ¢ y4eTOM U3MEHEHMUA 3a4aHHOW reoMeTpMM NOKPbITUA. B ceTyaTtbix cuctemax, Kpome 3TOro,
ceYeHMe HUTKM NPOBEPAIOT HA YCUINE OT AENCTBMA BPEMEHHOM HarpysKu, PacnonoXeHHOM TONbKO BAO/b
OAHHOWN HUTMW.

16.8.6. BepTMKanbHble U FOPU30OHTA/IbHbIE MEPEMELLEHNS HUTEN U YCUAUA B HUX ONPeaensaioT C
YY4E€TOM HEIMHEMHOCTU PaboTbl KOHCTPYKLMIA MOKPLITUSA.

16.8.7. Mpwn pacyeTe HUTEN M3 KAHATOB U WX 3aKpenjeHui 3HaveHua KoadduumeHTa ycnosui
paboTbl MPUHUMAIOT B COOTBETCTBUM C Tabnuuein 44 (pasgen 18); anAa ctabunnsmpyrowmnx KaHaToBs, He

ABNAIOWMXCA 3aTAKKAMM A1 ONOPHOTO KOHTYPa, Ko3ddULMEHT yCA0BUIA paboTbl Ve 21,
16.8.8. OnopHble y3/bl HATEM U3 NPOKATHbIX NPOdUNEN BbINONHAIOT, KaK NPaBUIO, WAPHUPHLIMMU.

16.9. ®naHueBble cOeAUHEHMUSA

16.9.1. Npu NnpoeKTUPoBaHUM bAAHLLEBLIX COEAUHEHUN:

BblBUpaloT cTanb Ana dnaHues ¢ yueTom TpeboBaHWi MpunoxeHusa B;

MCMONb3YIOT  BbICOKOMPOYHble 60AnTbl, o0becneynBalolWMe BO3SMOXKHOCTb  BOCMPUHMMATb
nonepeyHble YCUANA 3a CHET CUA TPEHUA MexXay GNaHuaMM.

TpeboBaHMA NO HaTAXKeHWUIO BOATOB, €r0 KOHTPOJIHO U NAOTHOCTU KOHTaKTa mexay ¢aaHLaMm gaHbl
8 CHuM 3.03.01.

16.9.2. Mpun pacyete GNaHUEBbLIX COEAMHEHUN B 3aBUCMMOCTU OT KOHCTPYKTUBHOIO peLUeHUs,
XapakTepa nepegasaeMblX YCUANIA U TpeboBaHMI IKCNIyaTalnmM NPoOBEPALIOT:

HecyLyo cnocobHOCTb 60NTOBOro CoOeaMHEHUS;

HecyLyo cnocobHOCTb GPUKLMOHHOIO COeAMHEHUS;

NPOYHOCTb PpIAHLEBBIX IMCTOB NpU U3rnbe;

NPOYHOCTb CBAPHbIX LIBOB, COeANHAWMX dAaHeL, C OCHOBHbIM 3/1EMEHTOM.

16.10. CoeanHeHusn ¢ ppe3epoBaHHbIMU TOPLLAMM



B coeguHeHMAX 3anemeHTOB C ¢pe3epoBaHHbIMM Topuammu (B CTbikax M 6a3ax KOMIOHH M T.n.)
CKMMaIOLLLYIO CUAY CYMTAIOT MNONHOCTbIO Nepeaatowweinca Yepes TopLbl.

Bo BHeLEHTPEHHO CXKaTblX 3/eMeHTax CBapHble WBbl M 6OATbI, BKAKOYAA BbICOKOMPOUHbIE,
PaccyMTbIBAOT HA MAaKCMMa/ibHOE pPacTArMBalowee ycuave oT AelCTBUA MOMEHTA M NPOLO/bHOM CUNbI
npyv Haubonee HebNAroNPUATHOM WX COYETAHWMM, a TaKKe Ha CABUralollee ycuaume oT AeUCTBUSA
nonepeyHom cubl.

16.11. MoHTaXHble KpenseHua

16.11.1. MoHTaKHble KpeniaeHus KOHCTPYKUMI 34aHUN U COOPYKEHMUI C 6alkamMKn KPaHOBbIX NyTeN,
PaccYMTbIBAEMbIMM Ha YCTA/IOCTb, @ TAKXKE KOHCTPYKLUMI NOA, KeNe3HOLOPOKHbIe COCTAaBbl OCYLLLECTBASOT
CBapHbIMU NAN GPUKLMOHHbBIMMU.

BoAnTbl KnaccoB TOYHOCTM B M C B MOHTaXKHbIX COEOMHEHUAX 3TUX KOHCTPYKUMIA AonycKaeTcA
NPUMEHATD:

ONA KpenjaeHusa NporoHoB, 3/1eMeHTOB POHAPHOM KOHCTPYKLUM, CBA3EN NO BEPXHUM noscam depm
(Mpy HanMuMK cBA3EN NO HUNKHUM NOSICAaM MM KECTKOM KPOB/K), BEPTUKA/bHbIX CBA3EN NO dpepmam U
doHapsam, a TakKe 3/1emeHToB haxBepKa;

ONA  KpenneHua csBA3e MO HWKHMM noAcam depm NpU  HalMYUKM  KEeCTKOM KpOBAU
(»kene30b6eTOHHbIX MAM aPMMPOBAHHBIX NJNT U3 AYEUCTbIX BETOHOB, CTaNbHOrO MPOGUANPOBAHHOINO
HacTMAa N T.N.);

ONA KPenneHuA CTPOMUAbHbBIX U MOACTPONUAbHLIX GEepM K KOJIOHHaM M CTPONWUAbHbIX depm K
NoACTPONUAbHbLIM NPU YCNOBUM Nepeayn BEPTUKANbHOIO ONOPHOro AaB/eHUA Yepes CTONUK;

ONA KpenneHusa paspesHbiXx 6anoK KpaHOBbIX NyTen mexay coboi, a TaKke ANA KpenaeHua ux
HUXKHEro noAca K KONOHHaM, K KOTOPbIM He KPenAaTCcA BepTUKabHble CBA3Y;

Ana KkpenneHua 6anok paboumx NNOWAAOK, HE NOABEPraloLLMXCA BO3AENCTBUIO AMHAMMUYECKUX
Harpysok;

ON5 KpenaeHns BTOPoCTeneHHbIX KOHCTPYKLMNA.

16.11.2. [Ons nepepacnpegeneHns wusrnbalowmx MOMEHTOB B 3/EMEHTaX PaMHbIX CUCTEM
KapKacHbIX 34aHUIA 4OMYCKAaeTCA NPUMEHEHWe B y3/1aX COeAMHEHUA puUrenen ¢ KONOHHAMU CTaslbHbIX
HAKMaZoK, paboTaloLMX B NACTUYECKON CTaanM.

HaKknafKku BbINOMHAIOT U3 CTasiel C NPeAeNoOM TeKyyecTn Ao 345 H/mm2.

y,min = Ryn

Ycnnma B HaKknagkax onpegenarT npn MMHUMMAJZIbHOM Mpegene Tekyy4ectun n

O =
MaKcuMasibHOM npegene Tekyyectn VM Y+ 100 H/mm2.
Haknagku, paboTatolime B NNACTUYECKOM CTaANN, SOMKHbI UMETb CTPOraHble UK Gppe3epoBaHHble
NPOAO/IbHbIE KPOMKM.

16.12. OnopHble Yactn

16.12.1. HenoAaBuHble LWaPHMUPHbIE ONOPbI C LLEHTPUPYHIOLWMMM NPOKAAAKAMMU, TaHTEHLMAbHbIE,
a npu Becbma b6ONbLWKX peakumax - HanaHCUpPHbIE ONOPbl MPUMEHAIOT NPU HEOBXOAMMOCTM CTPOro
paBHOMEPHOrO pacnpeaeneHnsa AaBaeHnA NoL ONopon.

Mnockne uAM KaTKOBble MNOABWMMKHbIE OMOPbl MPUMEHSAIOT B C/Ay4vasdx, Korga HuxKenexawas
KOHCTPYKLMA [ONKHA OblTb pa3rpyKeHa OT FOPU30HTA/IbHbIX YCUANI, BOSHMKAIOWMX NPU HENOABUKHOM
onupaHum 6ankun nam depmol.

KoaddrumMeHT TpeHUA B NNOCKMX NOABUMKHbIX ONopax NpUHUMALOT paBHbim 0,3, B KaTKoBbIX - 0,03.

16.12.2. PacueT Ha cMATUE B LMANHAPUYECKUX WapHMpaXx (Landax) 6anaHCMpPHbIX ONOp BbIMOAHAKOT
(npv ueHTpanbHOM yrne KacaHUs NOBEPXHOCTEN, paBHOM Mau 6onbwem 90°) no popmyne

F/(1,25rIR,y,) < 1’ (178)



roe F - nasneHue (cuna) Ha onopy;
r, | - COOTBETCTBEHHO PagMycC U AAMHA WAPHUPA3;

P . pacyeTHOe coOnpoTMBNEHME MECTHOMY CMATMIO MPU NAOTHOM KacaHMM, MPUHUMaEemoe
cornacHo TpebosaHuam 7.1.
16.12.3. PacyeT Ha aamMeTpasibHOEe CXKaThe KaTKOB NpPon3BoaAT no ¢opmyne

F/(ndIR y,)< 1’ (179)

rae n - YNCno KaTkos,
d, |- AnaMeTp U AZINHA KaTKa COOTBETCTBEHHO;

«d - pacyeTHOe COMNPOTUBNEHME AMAMETPaNbHOMY CXKaTUIO KaTKOB Npu CBOBOAHOM KacaHuu,
NPUHUMAEMOE CornacHo TpebosaHuam 7.1.

17. AONONHUTENbHbIE TPEEOBAHMA MO NPOEKTUPOBAHWIO KOHCTPYKLINI
OMNOP BO3AYLUHbIX IMHWUIA SNEKTPOMNEPEAAYN, OTKPLITbIX
PACMPEAENMTENbHBIX YCTPOWUCTB M KOHTAKTHbIX CETEM TPAHCMOPTA

17.1. [nAa KOHCTPYKUWI OMOp BO3AYLIHbIX JUHUA 3nekTponepeaaun (BJ1), OTKPbITbIX
pacnpeaenutenbHbix ycTpoicTe (OPY) M KOHTaKTHbIX ceTelt TpaHcnopTa (KC), Kak npaBuno, NpumMeHsoT
ctanm C235, C245, C255, C285, C345, C345K, C375 no NOCT 27772, ctanb mapkm 20 1 0912C no NOCT 8731
cornacHo lNMpwunoxexHuio B.

B 3aBMCMMOCTM OT Ha3HAYEHUA KOHCTPYKLMIA U TUMNA UX COEANHEHUI Pa3ANYalOT rpynnbl:

rpynna 1 - cBapHble cneuuanbHble onopbl 60/1bWNX NEPEXOL0B BbICOTOM CBbIwe 60 M;

rpynna 2 - ceapHble onopbl BJ1, Kpome yKasaHHbIX B rpynne 1; cBapHble onopbl OLWMHOBKK U NOA,
BbIKAtoYaTenn OPY HE3aBMCUMO OT HaMnpAXKeHUA, CBapHble onopbl o obopyaosaHue OPY HanpsKeHnem
ceblwe 330 KB; KOHCTpyKuMn u snemeHTbl KC, cBA3aHHble C HATAXEHWEM MNPOBOLOB (TAMM, LUTAHIMK,
XOMYTbl), @ TaK¥Ke ornopbl, yKasaHHble B rpynne 1, Npu oTCyTCTBUM CBAPHbIX COeAUHEHUN;

rpynna 3 - ceapHble U 6onToBble onopbl noa obopyaosaHne OPY HanpsxkeHnem go 330 KB, Kpome
Onop NoJj, BbIK/AOYATENIN; KOHCTPYKUUM U 31eMEeHTbl Hecylwux, NogaepXuBalowmx U GUKCMpyoLwmx
yctpoiicte KC (onopbl, puUrenn XKecTkMx NonepeymH, MPOXKEKTOPHble MayTbl, GMKcaTopbl), a TaKke
KOHCTPYKLUMM rpynnbl 2, Kpome KC, npu oTCYTCTBUM CBapPHbIX COEANHEHN;

rpynna 4 - ceapHble U 60TOBble KOHCTPYKLMWU KabenbHbiX KaHafioB, AeTanun nyTei nepekaTku
TpaHcHOpPMaTOpPOB, TPaMbl, JECTHULbI, OrPa*KAEHUA W ApYyrne BCMOMOraTe/ibHble KOHCTPYKUUM W
anemeHTbl OPY, BJ/1 n KC.

17.2. bonTbl Knaccos TodHocTM A, B 1 C ana onop BJ1 BbicoToh Ao 60 m 1 KOHCTpyKuuit OPY n KC
NPUHMMAIOT KaK ANA KOHCTPYKLUMIA, HE PacCYMUTbIBAEMbIX Ha YCTaNoCTb, @ A1 GNAHLEBBIX COEANHEHNI U
onop BJ1 BbicoTolh 6onee 60 M - KaK 418 KOHCTPYKLNM, pacCunTbiBaeMbIX Ha yCTanocTb, no tabaunue .3
Mpunoxenua I.

17.3. lnuTble geTtanu NPoOeKTUPYIOT U3 YIIepoamcToi ctanm mapok 35J1 n 45/1 rpynn otamsok Il m il
no NOCT 977.

17.4. NMpwn pacyetax onop BJl, KoHcTpykumu OPY u KC npuvHUMAOT A0NOAHUTE/NbHblE
KoadduUMeHTbl ycnoBuii paboTbl no Tabnunue 42, 17.17 v Npunoxeruto E.

Tabnunua 42
N OJIeMEHT KOHCTPYKLUM Konddouument
m.II. YCIJIOBUM
PaboTE
1 CxXaTeM IOSC M3 OOMHOUHOTO YyTOJIKA CTOMKU
CBOOOIHO CTOSIEN ONIOPHE B IEPBHEX OBYX IIaHeJaxX OT
famMaka IpY Yy3JIOBHIX COEOMHEHUIX:




Ha CBapke 0,95
Ha 6oJTax 0,90
2 CxaTe DJIEMEHT IJIOCKOM peleTdaToM TPpaBepCH U3
OOVHOUHOT'O PAaBHOIIOJIOUHOT'O YI'OJIKA,
NPUKPEIJISEMOTO ONHOM MOJIKOM (pucyHok 20) :
IogC, NPUKPENISeMbl K CTOMKE OIIOPH 0,90
HENOCPEeOCTBEHHO IOByMsa OojramMm u 0OoJee,
IIOCTAaBJIEHHBIMM BIOJIb I1OACa TpaBEPCEH

I0fAC, NPMKPENJIAEeMbl K CTOMKE OIOPH ONHMM 0,75
fosiToM MM uvepe3 QacCoOHKY
PacKoC M paclopka 0,75
3 OTTsaxKa M3 CTAaJIbHOTO KaHaTa MM IIydKa
BBICOKOINPOYHOM MNPOBOJIOKM
OJI [IPOMEXYTOUHOM OIIOPEl B HOPMAJIbLHOM pexXxyuMe 0,90
PaboTH
IOJIS aHKEPHOM, aHKEPHO-YyIJIOBOM M YIJIOBOM OIOpP:
B HOPMAaJIbHOM pexyuMe paboThl 0,80
B aBapuMHOM pexyuMe paboTh 0,90
[IlpuMeuaHye. VYKazaHHHE B Tabjule 3HAUYEHUS kooddmLUMEeHTa

ycJoBuii pab®oOTH HE PacCHpPOCTPAaHSAITCS Ha COEeIMHEHMs BJIEMEHTOB
B y3Jjax.

PucyHok 20. Cxema TpaBepCbl C TPEYroJibHOM PEeLIETKOM

Onaonop B/, OPY n KC 3HaueHne KoadduumeHTa HageKHOCTU MO OTBETCTBEHHOCTHU Va npUHUMatoT
pasHbim 1,0.

PacyeT Ha NPOYHOCTb PACTAHYTLIX 31EMEHTOB onop no popmyne (5) c 3ameHoi B Helt 3HaveHna

R/
Ha ¢ Vu He JonycKaeTca.
17.5. MNpu onpeaeneHnn npmuseaeHHOM rMBKOCTM No Tabauue 7 HanbonblUyd TMOKOCTb BCEro

CTEPXKHA =~ M3 BpIYUCAAIOT NO GOpMynaMm:
AN1A YETbIPEXTPAHHOTO CTEPXKHA C NapaaielbHbIMM NOACAMMU, LLAPHUPHO ONEPTOro Mo KOHLAM,

Ao =2 1B 0



ANnA TPexrpaHHOro paBHOCTOPOHHEro CTepXXHA C NapannesibHbimm noacCamu, WApPHUPHO onepToro
MO KOHUaMm,

Ao =2,51/b o0

Ans cBoboAHO cToALLEN CTOMKM NMpaMnaanbHOM Gopmbl (pUCyHOK 13)
A =2uh/b, . (182)

O603HayeHun, npuHATbie B dopmynax (180) - (182):
| - reomeTpuyeckas gAnMHA CKBO3HOTO CTEPIKHSA;

b - paccToAaHMe mexay ocAMM NOACOB Hanbosiee Y3KOM rPaHKn CTEPXKHA C Napasi/ie/IbHbIMU NOACAMU;
h - BbicOoTa cBO6OHO CTOSALLLEN CTOMKMU;

u=1,25(b, /bl)2 —2,75(b, /b)) +3,5 - koapduumeHT ans onpeaeneHns pacieTHoM A/ nHbI,

rae b, n b, - paccToanna mexay ocAmMM NoACOB NMPamMMAANbHOMN OMOPbI B BEPXHEM U HUMKHEM
OCHOBaHMAX Hanbonee y3KoW rPaHn COOTBETCTBEHHO.

17.6. PacyeT Ha YCTOMYMBOCTb NPWU CHaATUM C M3rMOOM CKBO3HOTO CTEPKHA C pelleTkamu
NOCTOSIHHOTO MO AJ/IMHE CeYEHUSA BbINOMHAIT COrnacHo TpebosaHuam pasaena 10.

[na paBHOCTOPOHHEro TPEXrPaHHOro CKBO3HOMO CTEPXHA C PelleTKaMu MOCTOAHHOMO Mo AJIMHe
CeYeHUA OTHOCUTE/IbHBIN IKCLLEHTPUCHTET BbIUMCAAIOT NO GopMyaam:

npu M3rnbe B NJIOCKOCTU, NEPNEHANKYNAPHON OAHOMN U3 rpaHen,

m=3,46 BM /(ND), 15

npu M3rnbe B NJIOCKOCTU, Napas/IeIbHOM OAHOM U3 rpaHel,
m=3LM /(Nb) (184)

rae b - pacctoaHMe mexay 0CAMM NOACOB B MJOCKOCTM rpaHu;

B Ko3dPUUMeHT, paBHbin 1,2 npn 6onToBbix coeamHeHnax n 1,0 - npu cBapHbIX COeANHEHUSIX.

17.7. MNpwn pacyeTe Ha YCTOMUYMBOCTb MPU CHATUM C U3rMOOM CKBO3HOIO CTEPXKHA C pelleTKamu
cornacHo TpeboBaHmMam 10.3.1 n 10.3.2 3HaYe€HME IKCUEHTPUCUTETA € MpK OONTOBbLIX COeAUHEHMUAX
3/IEMEHTOB YMHOXAIOT Ha KoaddpuumeHT 1,2.

17.8. Mpun npoBepKe YyCTOMUYMBOCTN OTAE/NbHbIX MOSCOB CTEPMKHA CKBO3HOIO CEYEHUSA MPU CXKATUU C

M3rMbom NPoAoAbHYIO CUY B KaXKAOM Nosce onpeaenatoT C y4eToM A0NOJHUTENbHOIO yCuama
nsrnbarolLero momeHTa M, BbluMCASieMOro No A4epopMMPOBaHHON cxeme.

[ns WapHUPHO ONepToi NO KOHLLAM PeLLIeTYaTol CTOMKN MOCTOSSHHOrO NO A/IMHE NPSMOYrO/NbHOMo
ceyeHua (Tvn 2, Tabanua 7) onopbl C OTTAXKKaMU 3HauyeHne momeHTa M B cepeauHe ANMHbI CTOMKK NpuU
n3rnbe ee B 04HOM U3 NJIOCKOCTEN X - X N Y - Y ONpeaensatoT no popmysie

a ot

M =M, +(BNIONJy+1s) (1g5)

rae 9 - u3rMbalolWmMin MOMEHT B cepeAuHe AJUHbI CTOMKU OT MOMNepevyHor Harpysku,
onpeaenseMbll Kak B baskax;

B KO3pdMUMEHT, NPUHMMaEeMbl cornacHo 17.6;
N - NpoAonbHan cMna B CTOMKeE;

/4

- Npornb CTOMKM B cEpeanHe AMHbI OT NONEPEYHOM Harpy3KK, onpeaensiemblii Kak B 06blYHbIX



6asikax c Ucrnosib3oBaHUEM npmeeaeHHOro MOMeHTa MHeEPUUNN CeHeEHUNA o ;

f" - 0,0013Il - HaYanbHbIM NPOrMG CTOMKM B NIOCKOCTN N3rnba;
2
§=1-0,INI’ (EL,)
3pech: | - ANNHA CTOMKY;
4727 192
I,=AP12;
roe A - naouwaab ce4eHUs CTOMKMY;

o - npueeaeHHasa rMbKOCTb CTOMKM, onpeaensaemasn no Tabauue 7 4na ceyeHna Tmna 2 ¢ 3aMmeHomn

A A
B dopmyne (16) " ™MX Ha "X pyam ¥ coOTBETCTBEHHO MNJIOCKOCTM M3rmba.

) N,
Mpu n3rmbe CToMKM B ABYX NAOCKOCTAX ycunue 44 onpeaensatoT no ¢opmyne (109); npm atom

o o y N
Ha4da/ibHbIA I'IpOI'M6 f" YYUTbIBAKOT TOZIbKO B TOU NJIOCKOCTU, B KOTOPOU COCTaBaAOLWAA YCUNNA ad QT

MOMEHTa = * uanm ¥ nmeeT HanbosnbLiee 3HaYEHUeE.

17.9. MonepeyHyto cnay Q B LLAPHUPHO ONEPTON MO KOHL,AM CTOMKE C peLleTKamm NOCTOAHHOrO Mo
OJIMHE NPSAMOYTroNbHOro ceyeHusa (Tun 2, Tabanua 7) onopsbl ¢ OTTAXKKAMM MPU CHATUU C U3rMBOM B 04HOM
M3 NJI0OCKOCTEN X - X NN Y - Y NPMHUMAIOT MOCTOAHHOM MO A/IMHE CTOMKM M onpeaenatot no ¢opmyne

0=0,, +>2N i)

ol , (186)

roe Qma" - MaKCMManbHaA MoMepeyHas cuaa OT MOoMnepeyvyHor HarpyskuM B MAOCKOCTM M3ruba,
onpegensieMas Kak B 6askax.

OcTanbHble 0603HauYeHns B popmyne (186) NpMHUMAIOT TaKUMU XKe, KaKk B dpopmyne (185).

17.10. [Ans wWapHUpPHO OMNepToM MO KOHUAM pPeLleTyaToOM CTOMKM MOCTOAHHOrO MO AJIMHe
TPEeyroabHOro CKBO3HOTro ceveHus (Tmn 3, Tabanua 7) onopbl C OTTAXKKAMU NPU CKaTUK € U3rnbom B oaHOM
M3 MNJIOCKOCTEN X - X UK Y - Y 3HaYeHne momeHTa M B cepeaunHe ee A/NHbI onpeaensatoT no popmyse
(185), B KOTOpOW NpMUBEAEHHAA TMBKOCTb A0/IKHA oNpeaenaTbca no Tabauvue 7 Ana ceyeHma Tmna 3.

o N
Mpu nM3rnbe CTOMKM B ABYX MJIOCKOCTAX 3HauyeHue ycuama %4 npuHMMaloT 60blMM U3 ABYX
3HauyeHwui, onpegensembix No Gopmynam:

N,=L16M /b _ N, 20»58Mx/b+My/b.(187)

M M . . y
Mpu yuete 06oux momeHToB =~ * M ¥ BO BTOpOI dopmyne (187) HayanbHbIA NPOTrNMG CTOMKM B

KarKOoM us AByx NA0CKOCTeN NPUHMMAIOT PaBHbIM f' =0,0011.
17.11. MNonepeyHyto cuny Q B NJOCKOCTU TPaHU B LIAPHMPHO ONEPTON MO KOHLAM pelleTyaToi
CTOWMKe TPeyro/ibHOro CKBO3HOI0 CeYEeHMA OMOpPbI C OTTAXKKAMMU MPU CKATUKU C U3rMOOM onpeaenstoT no

dopmyne (186) ¢ yueTom npuseseHHoM rmbkocT ¢ , onpeaensemoit no Tabauue 7 419 CeYeHus Tuna
3.
17.12. PacyeT Ha YCTOMNYMBOCTb C}KaTbIX 3/1EMEHTOB KOHCTPYKLMIA U3 OAMHOUYHbIX YrOAKOB (NOACOB,
peLLeTKN) BbINOMHAIOT, KaK NPaBuUIo, C Y4ETOM SKCLEHTPUYHOTO NPUNONKEHUA NPOAObHOMN CUbI.
JonycKkaeTtca paccumTbiBaTb 3TV 31EMEHTbI KaK LEHTPaNbHO-CKaTble no dopmyne (7) npu ycnosum

a, o,
YMHOX€EHMA NPOAOAbHbIX CUA HA KO3GDULMEHTBI ™ 1 , NpUHMMaemMble He meHee 1,0.
B nNpocTpaHCTBEHHbIX 6ONTOBbIX KOHCTPYKLMAX MO PUCYHKY 13 (Kpome pucyHKa 13, B U KOHU,EBbIX



onop) npuv UEHTPUNPOBAHWNU B y3/1€ 3/1EMEHTOB U3 OAUHOYHbLIX PaBHOMO/IOYHbIX YTOJZIKOB MO UX PUCKamM npu
OoAHOPAAHOM pPacnoN0XXeHUn 60NTOB B 3n1eMeHTax peweTkn n npukpenaneHnnm packocos B y3sie C AByX

a (04
CTOPOH NOJZIKM NOACA 3HAaYeEHUA K03¢¢MLI,MGHTOB my ~d onpeaenAarTca:

A<3,5 T T

ANf NOACOB Npu (npwn A s 3,5 npMHUmatoT A= 3,5) no dopmynam:

npu 0-35<¢/b<0,66 N,,/N,<0,7

a, :1+[c/b—0,55+/T(0,2—0,05/T)]de /Nm-(lgs)

non 0:4<¢/b<0,55 , N, /N, <(2,33¢/b~0,58)

a, =0,95+0,1c/b+[0,34-0,62c/b+1(0,2—-0,051)]N, , /N, 139)

[O/1A PAaCKOCOB, MPMMbIKAIOLLMX K PacCUnTbIBAEMOW NaHenun nosca, no Gopmynam:

npn 0:35<¢/b<0,66 N, /N, <0,7

¢, =1,18-0.36¢/b+(1,8¢/b=0.86)N,, /N, 150

o 0:4<¢/b<0.55 , N, /N, <(2,33¢/b-0,58)

o, =1-0,04c/b+(0,36-0,41c/ )N,/ N,, 15,

Jns NpocTpaHCTBEHHbIX BONTOBLIX KOHCTPYKLUMIA No pUcyHKy 13, 1, A B popmynax (189) u (191)
<
ooy 045 < €/b < 0,55

B dopmynax (190) 1 (191) oTHOWEHME PACCTOSHMA MO NOJIKE YroJika packoca oT 0byLiKa 40 PUCKH,
Ha KOTOPOW ycTaHoBAEeHbl 6OANTbI, K LIMPUHE MOJIKM yroska packoca npuHato ot 0,54 no 0,6; npu

OTHOLLIeHMU, paBHOM 0,5, KOaddULIMEHT % , BbluMCAeHHbIV no dopmynam (190) u (191), aonskeH bbiTb
yBenuyeH Ha 5%.

B npocTpaHCTBEHHbIX CBAPHbIX KOHCTPYKLMAX U3 OANHOUYHbIX PABHOMOOYHbIX YTOJIKOB MO PUCYHKY
13, 6, r (KpOMe KOHLLEeBbIX OMOP) C NPUKPENIEHMEM PACKOCOB B y3/1€ TO/IbKO C BHYTPEHHEN CTOPOHbI MOJIKM

N, /N, <0,7

a, a,
nosca npu 3HauYeHus KoapdpuumeHToB " ” NPUHUMAIOT:

.a =a,=10
Npu ULEHTPUPOBAHMK B Y3/71aX 3/1EMEHTOB MO LEHTPAM TAXKECTU CEYEHUN ™ d ’7,

y a,=a,=1,0+0,12N _,/N
npn UeEHTPUPOBAHUM B y3/1aX OCEN PACKOCOB Ha O6yLL|OK noaca " m .,
Mpu pacyeTe KOHCTPYKLUMA Ha COBMECTHOE AENCTBME BEPTUKA/IbHbIX U MOMNepeyHbiX Harpy3oKk 1
KpyTAwero MmMoOMeHTa, BbI3BAHHOIO 06pb|BOM nposogoB wWanM TPOCOB, AONYCKaeTCcA nNpUHUMATb

a, =a, :1,0.

O603HayeHus, NpuHATbIe B popmynax (188) - (191):
C - pPaccToAHMe Mo MOJIKE YroKa NosAca oT 06yLUKa A0 PUCKKU, HA KOTOPOM PaCNOIOXKEH LLEHTP y3Na;
b - WKWpKHa NoMKK yronka nosca;

M - npoAoabHaA cMNa B NaHe/In NoAca;
md CymMmma I'IpOGKLI,VIﬁ Ha OCb NoAcCa ycvmmﬁ B paCKoCax, NpUMbIKaOWMUX K OAHOI‘;1 NoJ1IKe noAca,

N
nepegasaeman Ha HeEro B ysne U onpeagenaeman npu Tom e Co4eTaHUn HArpysok, Kak anAd s npu



. N
pacuyeTe nosca NpuHMMaeTca bosbliee 13 3HayeHuit ~ ™, NoNyYeHHbIX AR Y3/10B NO KOHLAM NaHenu, a
npuv pacyeTe pPackocos - 41 Y3/, K KOTOPOMY NPMMbIKaeT pacKoc.

17.13. PacuyeTHble AO/MHbI g paguycbl MHEpUMU CedYeHuin i npu onpeaeneHnn rMbKocTm
3N1EeMEHTOB MNIOCKMX TPABEPC C NOACAMM U PELLETKOM M3 OAMHOYHbIX YFOAKOB (PUCYHOK 20) NpUHUMAaIOT
paBHbIMU:

l:lmin’ lef :lmI’ l:lx

AnAa noAca o ;

d» :
ans packoca ¢ .

ana pacnopku ¢ =L l_lmi“,

roe Lo paguyc MHepuMW CeYyeHWA OTHOCUTE/NIbHO OCW, NapanfeNbHOM MNAOCKOCTU pPELIeTKU
Tpasepcol.

17.14. TMbKoCTb NepBOro CHM3Y packoca M3 OAMHOYHOIO YroJika peweTtyaToit cBo60oAHO cTosLEN
onopbl B/1 He aonxHa npesbiwaTb 160.

17.15. OTKNOHEeHWs Bepxa OMop M MpPorubbl TpaBepC He [A0/BKHbl MpPEeBbiWaTb 3HaYeHUN,

npuseLeHHbIX B Tabanue 43.

Tabnuua 43
N KoncTpykuma u HanpaeJieHre | OTHOCU— OTHOCUTEJNIbHEM HPpOoTUd
o.I. OTKJIOHEHUA TeJIbHOe TpaBepCH M Oajiku
OTKJIO— (k OpoJsieTy UM IOJIMHE
HeHMue KOHCOJIN)
Bepxa
ONOPH (K |BEPTUKAJIbHEM | TOPU30H—
BEICOTE TaJIbHBIM
OIIOPHL)
B IpO-|Ha B IpO-|Ha
JeTre KOH- |JIeTe KOH-—
coJn conm
1 KoHueBas u yrJyoras omnopa |1 1 1 He orpanm-
BJI aHKEPHOT'O TMIla BEICOTOM|——— -——- -= uMBaeTCHa
no 60 M BOOJIB NPOBOIOB 120 200 70
2 Onopa BJI aHKePHOTO TuUIla 1 1 1 To xe
BEHICOTOM mo 60 M BIOJB -—= -—= -=
IIPOBOIOB 100 200 70
3 [IpoMexyToOuHasa ornopa BII He or- 1 1 "
(kpoMe MepexOoOHOM) BIOJb |pPaHUUM- |[--- --=
IIPOBOIOB BaeTcs 150 50
4 [lepexonHele onopel BJI Bcex |1 1 1 "
TUIIOB BBICOTOM cCBBIIE 60 M |——-— - -
BIOOJIL NPOBOIOB 140 200 70
5 Onopa OPY BmoJib npoBomos |1 1 1 1 1
100 200 70 200 70
6 To xe, IMOINEepeK MNPOBOINOB 1 He or-|He He orpanm-
- pPaHM- [orpa- |4dmMBaeTcs
70 uyBa- |HUUYM-
ercs BaeT-—
csa
7 CToVKka OIOpPH IOI 1 - - - -
obopynoBaHMe -——=
100
8 Banka non oBopyIoBaHME - 1 1
300 250




IpuMmeuanmsa. 1. OTkJoHeHMe onop OPY n TpaBepc omnop BII
B aBapI/HZHOM M MOHTAXHOM PpPeXMMaX HEe HOPMMPYETCHA.

2. OTKJIOHEHMS U [OpPOTMOB IO HO3UUMAM 7/ M 8 IOJIXHEL OBITH
YMEHBIUIEHH, ecnn TEeXHNUECKUMU YCJIOBUSAMM Ha BKCIJIyaTaluio
O00OpPyIOBaHMA yCTAHOBJIEHB DoOJiee XeCTKMe TpeOOoBaHUA.

17.16. B cTanbHbIX NPOCTPAHCTBEHHbIX KOHCTPYKLUMUAX onop BJ/T n OPY M3 oaMHOYHbLIX Yyronkos
cnepyet nNpeaycMmaTpmBaTb B NONEPEYHbIX CEYEHUAX AMadparmbl, KOTOpble AOMXHbI pacnonaratbCa B
CTOMKax cBOOOAHO CTOALLMX OMOP HEe perKe, Yem Yepes 25 M, U B CTOMKax ONOpP Ha OTTAMKKaX - He pexe,
yem yepes 15 m. Anadparmol f0MKHbI TaKKe YCTAHABAMBATLCA B MECTaxX MPUIOKEHMA COCPEAOTOYEHHDbIX
Harpy3oK 1 nepeaomoB NOACOB.

17.17. Mpwu pacyeTe Ha CMATUE COEAMHAEMbIX /IEMEHTOB peLLETKM B 04HOO0ATOBbIX COeAUHEHUAX
C paccToAHMEeM OT Kpasa 3/emMeHTa A0 LeHTpa OoTBepcTMA BAOAb ycuauA meHee 1,5d yuutbiBatoT
npumedaHue 2 Tabaumubl 37.

B 04HOBONTOBbIX COEANHEHUAX SNEMEHTOB, MOCTOAHHO PAabOoTalOLWMX HA pacTAXKeHWe (TAar TpaBepc,
3/1IeMEeHTOB, MPUMBbIKAIOWMX K y3nam KpenneHua npoBOAOB W TPOCOB, U B MECTaX KpenaeHus
060pyn0BaHNA), paccToAHME OT KpaA 3NeMeHTa A0 LEeHTpa OTBEPCTUA BAO/b YCUAUA MPUHUMAIOT He
MeHee 2d.

17.18. Packocbl, NpuKpenasemble K noscy 6oaTamu B O4HOM y31e, AOMKHbI pacnonaraTbca, Kak
npasuo, C ABYX CTOPOH MOAKM MOACHOTO Yro/Ka.

17.19. B 60nTOBbIX CTbIKax MOACHbIX PABHOMOJ/IOYHbIX YTOIKOB YNCNO HONTOB B CTbIKE HasHa4aloT
YeTHbIM U pacnpegenatoT 604Tbl NOPOBHY MEXAY NOAKAMMU YroJiKa.

Konunyectso 601TOB Npu OAHOPALHOM M LIAXMATHOM WX PACMOJIOXKEHMMU, @ TaKKe KOJNYeCTBO
nonepeYyHbix pALoB 60ATOB NPU ABYXPAAHOM UX PACMOIOKEHMM HA3HAYAOT, KaK NpaBuIo, He bosiee NATH
Ha OZHOW MOJIKE YroNKa C KaXKA0M CTOPOHbI OT CTbIKa.

YKaszaHHOe KonmyecTBO 6ONTOB M NOMEpPeyHbIX PAAOB AOMYCKAaeTCA YBEAUYMTb A0 CeMW Npu

YC/IOBUU YMEHbLUEHUA 3HAYeHUA KoadpdmumneHTa 7/", onpeaenaemoro no Tabavue 38, yMHOXeHWem Ha
0,85.

17.20. PacyeT Ha yCTOMYMBOCTb CTEHOK OMOP M3 MHOTOrPaHHbIX TPYH Npu ymcne rpaHen ot 8 go 12
BbINO/IHAIOT No dopmyne

o, /(c,y.)< 1’ (192)

o
rae ! - Hambonbllee CKMUMalOWEe HanpsA)KeHWMe B CeyeHMM Onopbl NpU ee pacyete no
AebopMnpPOBaHHOM CxeMe;

o
' - KPUTUYECKOE HaMpAXKeHue, Bbluncasemoe no popmyse

_ _ , 2 72
Gcr - (ﬂ ﬂ 3’8//1w )V/Ry < Ry ) (193)

B dopmyne (193) o603HaueHo:
B=058+1,81/1"

A, =(b/t)JR,/E 5 5
7 - YCNOBHaA rMBKOCTb CTEHKU FPaHN WWMPUHOM b 1 TOALWLMHOM t;

w=1+0,0331,(1-0,/0))

7’

roe ¥ npuvHMMaloT He 6onee 2,4;

(o3
2 - HaumeHblLee HanpaxeHme B ce4eHnn, npuHMmaemoe npu pactaxeHmMm Co 3HaKom "MVIHyC“.



MHororpaHHble Tpybbl A0MKHbI OTBeYaTb TpeboBaHuam 12.2.1 u 12.2.2 ans Kpyrabix Tpyb6 C
pafnycom OMUCAHHOM OKPYKHOCTH.

18. 10MOJIHUTE/IbHbIE TPEGOBAHWA MO NPOEKTUPOBAHWUIO KOHCTPYKL M
AHTEHHbIX COOPYEHWI CBA3M BbICOTOWM 10 500 M

18.1. nA cTanbHbIX KOHCTPYKLMIA aHTEHHbIX cOopyKeHui (AC), Kak NpaBUaIO, NPUMEHAIOT CTaNN MO
FOCT 27772 (Kpome ctaneit C390K, C590, C590K), ctanb mapok 20 n 0912C no FOCT 8731 cornacHo
MpunoxeHuto B. Mpu 3TOM NPUHUMALOT pacnpeseneHme KOHCTPYKLMIA No rpynnam:

rpynna 1 - anemeHTbl (MexaHW4Yeckue AeTaniv) OTTAKEK MauyT M aHTeHHbIX MOMOoTeH, AeTanu
KpenaeHna oTTaxek K dyHAaMeHTaM M K CTBOIaM CTaJIbHbIX ONop;

rpynna 2 - aieMeHTbl KOMBUHMPOBAHHbIX OMNOP;

rpynna 3 - cTBOJIbl MAYT M HalleH, peLleTKa, 3/1eMeHTbl ONMPaHMA Ha PyHAAMEHTDI;

rpynna 4 - guadpparmbl 6aleHHbIX ONOp, NECTHULbI, NepexogHble NAOLWALKN.

MaTtepuanbl ANA COEAUHEHWI NMPUHMMAIOT COFIACHO pasgeny 6, HOPMaTMBHbIE U pPacYeTHble
COMPOTUB/IEHNA MaTePUANOB U COeANHEHUN - cornacHo pasaeny 7 v MpunoxeHmam B uT.

18.2. na oOTTAEK M 3/1eMEHTOB aHTEHHbIX NOAOTEH MPUMEHAIOT CTasibHble KaHaTbl Kpyrable
OLMHKOBaHHble no rpynne CC, rpy3oBble HEPACKPY4YMBalOLWMeEca OANHAPHON CBUBKMU (CnMpanbHble) nau
HepacKkpyymnBatoLwmeca 4BOMHON KPECTOBOM CBMBKM C METANIMYECKUM CEPAEYHUKOM (KpyraonpsaaHbie),
nNpu 3TOM CNUpPanbHble KaHaTbl MPUMEHAIOT NPU pacyeTHbIX yeunuax Ao 325 KH. B kaHaTax npumeHsatoTt
CTaNIbHYIO KPYrAyl0 KaHaTHYIO MPOBOMIOKY Hambonbwux AuMameTpoB Mapku 1. [na cpegHe- u
CUIbHOArPECCMBHBIX Cpes, AOMYCKAloTCA KaHaTbl, OUMHKOBAHHbIe o rpynne KC, ¢ TpeboBaHMAMM ans
KaHaTtoB rpynnbl CC. lonycKaeTca NpUMeHeHNe PacKpyYMBatOLLMXCA KaHATOB NPU YCNOBUMK, YTO OBBA3KM
N3 MAFKOW OLLMHKOBAHHOM NPOBOIOKM, PACMNOIOXKEHHbIE MO KOHLLAM KaHaToB, byayT yBeIMYeHbl N0 A/IMHE
Ha 25%.

[nAa oTTAXKEK CO BCTPOEHHbIMU U30NATOPAMWU OPELLUKOBOrO TUMAa NPUMEHAIOT CTaJibHble KaHaTbl C
HeMEeTaNIMYECKMMU CEPAEYHMKAMM, ECAIN 3TO AOMYCKAETCA PAANOTEXHUYECKUMUN TPeBOBaHMAMMU.

Ons OTTAMEK C YCUAMAMM, MPEBbLIWAOWMMM HECYLLy0 CNOCOBHOCTb KAHATOB M3 KPyriown
NPOBOJIOKN, [AOMYCKAeTcA MNPUMEHEHME CTaNbHbIX KAaHATOB 3aKPbITOrO TUMa M3 3eT006pPasHbIX U
KIMHOBUAHbIX OLLUHKOBAHHbIX MPOBO/IOK.

18.3. KoHLUbI CTaNbHbIX KAHATOB B CTakaHaxX UK MypTax 3aKpenisatoT 3a/IMBKOM LLMHKOBbLIM CM/1aBOM
LUAMO-1,5/1 no FOCT 21437.

18.4. [Ona 23neMeHTOB aHTEHHbIX MOJIOTEH MPUMEHAIT NpoBoAa corfacHo Tabauue .2
MpunoxeHunsa . MpumeHeHMe MegHbIX MPOBOOK AOMYCKAETCA TOMbKO B C/Ay4YasaX TeXHO/OrMYecKomn
HeobxoaumocTu.

18.5. 3HauyeHWe pacyYeTHOro COMPOTUBAEHMA (YCUAKMA) PaCTAMKEHUIO NPOBOAOB M MNPOBOJOK
NPUHUMAIOT  PaBHbIM  3HAYEHUIO  PA3PbLIBHOMO  YCUAUA, YCTAaHOB/IEHHOMY TOCYAApPCTBEHHbIMMU

]/m:

CTaHAapPTaMu, JeNeHHOMY Ha K03¢¢MLI,VI6HT Ha4EeXHOCTU NO maTepunany

418 aNFOMUHUEBBIX N Me4HbIX NPOBO40B Vm - 2,5;
ONA CTa/iealoOMUHUEBBIX NPOBOAOB NPU HOMUHA/IbHbIX CEYEHUSAX, MM2:

16125-/m =28:35-95-7m =25:120 u 6onee- /' m =2,2;

Ana bumeTanInyecknx ctasiemeHbix NPOBONOK P = 2,0.
18.6. Mpu pacyetax KOHCTPYKuui AC npuHUMaOT KoadPUUMEHTbI yCnoBUIA  paboTbl,
YCTaHOB/IEHHbIe B pa3genax 5 n 15 u B Tabnnue 44.

Tabnuua 44

3JIEMEHTE KOHCTPYKUUM KosdduumeHT
YCJIOBUM pPabOTEH
TaMMa
c



[lpeOgBapUTeJIbHO HaNps)XEeHHHE 3JIEMEHTH pelle TKU 0,90

OJIaHLEL :
KOJIbLIEBOT'O TUIIA 1,10
OCTaJIbHEIX TUIIOB 0,90

CraJjibHBIE KaHATBH OTTSAXEK MauT MM SBJIEMEHTEHL
AHTEHHEIX IIOJIOTEH IIPM UX KOJIMYEeCTBEe:

3 - 5 orTTaxek B Apyce MM DBJIEMEHTOB aHTEHHEHIX 0,80
IIOJIOTEH

6 - 8 oTTaxeKk B gpyce 0,90

9 oTTaxexk B fApyce u DoJiee 0,95
3amesika KOHIIOB Ha KOylle 3aXuMaMM MM ToueuHad 0,75
OIIpeCcCOBKa BO BTYJIKe
OnJjileTka KaHaTa Ha KOoylle MM M30JIATope 0,55
DJIEMEeHTH KpPEeIJIeHUS OTTSXEeK, AaHTEeHHBEIX I[I0JIOTEH, 0,90

IIPpOBOOOB, IOOKOCOB K OIIOPHEIM KOHCTPYKUMAM U
AHKEPHBIM @_)yHI[aMeHTaM

AHkepHbBle TAXM 0e3 pPe3bOOBEIX COEIMHEHUM IpU 0,65

paboTe MX Ha pacTaXeHMe C M3TUOOM

[IpoymmHE npu padoTe Ha pacTsXeHMue 0,65

OeTany KpPEeIJIeHUM UM COEeIMHEHMY CTAaJIbHBEIX KaHaTOB:
MexXaHMUeCKMe, KpoMe OCEeM WapHUPOB 0,80
OCHU WAapPHUPOB IPU CMATUN 0,90

18.7. OTHOCUTENbHbBIE OTKJOHEHMA ONOP (MO BbICOTE) HE AO/KHbI NPeBbIWaTh 3HAaYEHUN (Kpome
OTK/IOHEHWI OMOp, ANA KOTOPbIX YCTAHOB/EHbl WHble 3HAYEHUA TEXHUYECKUM 33JaHMEM Ha
npoeKTUpoBaHue):

npv BETPOBOW UM rononeaHon Harpyske... 1/100;

NPV 04HOCTOPOHHEN NOABECKE aHTEHHbI K ONOpe Mnpu oTcyTcTBUM BeTpa... 1/300.

18.8. MOHTa)KHble COEAMHEHUA 3/1EMEHTOB KOHCTPYKUWUN, nepefatolime pacyeTHble YyCcuaus,
NPOEKTUPYIOT, KaK npaBuao, Ha 60ATax Kjaacca TOYHOCTM B M BbICOKOMPOYHbIX 6onTax. [Mpwu
3HaKONEepPeMEHHbIX YCUANAX, KaK NPaBMAO, NPUHMMAIOT COeAMHEHMA HA BbICOKOMPOYHbIX HOATaX UM HA
MOHTA)KHO CBapKe.

MprMmeHeHNe MOHTa*KHOM CBapKM UaM BONTOB Knacca TOYHOCTU A A0/IKHO BbITb COrnacoBaHo C
MOHTUPYIOLLEN OpraHu3aumen.

18.9. Packocbl ¢ rMbKocTbio 6os1ee 250 npy NnepeKkpecTHOM peLleTKe B MecTax nepeceyeHmni 401 KHbl
6bITb CKpenieHbl Mmexay coboi.

Mpornbbl pacnopoKk auvadparm M 371eMEHTOB TEXHONOMMYECKMX MAOLWAAOK B BEPTUKANBHON U
rOPM30HTaNIbHOM NAOCKOCTAX HE 40/1XHbl NpeBbiwath 1/250 nposerta.

18.10. B KOHCTPYKLMAX pelleTyaTbix onop Auvadparmbl AOMKHbI YCTaHABAMBATbCA HA PACCTOAHUM
MeXAay HUMU He Hosiee Tpex pa3mepoB CpeaHero NonepeyHoro Ce4eHMA CEKLLMN ONOpPbI, @ TaK¥Ke B MecTax
NPUNOXKEHNA COCPEeAOTOYEHHbIX HAarpy3oK 1 NepesioMoB NOACOB.

18.11. bonTbl dnaHLEBbIX COEANHEHWUA TPYD pasmeLlatoT Ha OAHOM OKPYKHOCTU MUHUMANLHO
BO3MOXXHOTO AMaMeTPa, Kak NPaBU/Io, Ha PaBHbIX PACCTOAHUAX MeXay 6onTamu.

18.12. SnemeHTbl peweTkM Ppepm, cxoaAalmMeca B O4HOM y3/1e, LEHTPUPYIOT Ha OCb NOACA B TOYKe
nepecevyeHuns Ux ocei. B mectax NPUMbIKAHUA PAacKOCOB K GaaHLAaM LOMYCKAeTCcA UX PaCcLEeHTPOBKa, HO
He 6osiee YeM Ha TPeTb pazmepa NOMNepPeyvHOro ceveHma nosca.

B npopesHbix ¢acoHKax Aas KpenaeHua pPackocoB W3 KPYrIOW CTaZn  KOHel, npopeswu
paccBep/MBaloT OTBEPCTMEM AMameTpom B 1,2 pasa bonblie guameTpa packoca.

18.13. OTTAMKKM B MauTax C peLleTyaTbiM CTBOJIOM LEHTPUPYIOT B TOYKY NepeceyeHma ocei noacos
W PacnopoK. 3a YCNOBHYIO OCb OTTAMKEK MPUHMMALOT XOPAY.

NlnctoBble  MPOYWMHbI  AAA  KPEenaeHua OTTAXEK MNOAKPennatoT pebpamu  KecTKoCTy,
npeaoxXpPaHAILMMK NX OT n3rmnba.

KOHCTPYKLUMM Y310B KPENNEHUA OTTAXKEK, KOTOPble He BMUCLIBAIOTCA B TPAHCMOPTHbIE rabapuTbl
CEeKLMIA CTBOMIA MAYT, MPOEKTUPYIOT Ha OTAENbHbIX BCTaBKax B CTBONE B BUAE MKECTKMX rabapuTHbIX

anadparm.
18.14. HaTaxHble ycTpoiictBa (MydTbl), Cay:Kalinme ANA PEryMpoBKM AJIMHbI U 3aKpenseHus



OTTAXEK MaudT, AO0J/IKHblI KPENUTbCA K aHKEPHbIM yCTpOVICTBaM r'MOKOM KaHaTHOW BCTaBKOM. AnvHa
KaHaTHOW BCTaBKM mexay Topuamun BTY/10K AO0NTXKHaA 6bITb He meHee 20 ANaMETPOB KaHaTa.

18.15. OnAa snemeHTtoB AC NMPUMEHAIOT TUNOBbIE MEXaHUYECKNE AeTa/ln, npouwegline ncnbitTaHnA
Ha NPOYHOCTb M YCTaNOCTb.

KoHcynbTaHTlAtOC: NpumeyaHue.
B3ameH FOCT 24705-81 MNpukasom PoctexperynmposaHua ot 02.03.2005 N 36-ct ¢ 1 nrona 2005
roga seegeH B aencrame NOCT 24705-2004.

Pe3bby Ha pacTAHYTbIX 3/1eMeHTax npuHumaloT cornacHo FOCT 8724, TOCT 9150, NOCT 24705
(ncnonHeHne BnagmHbl pe3bbbl C 3aKpyraeHUem).

18.16. B OTTAXKAX MayT, Ha NPOBOAAX M KAaHATaX rOPU30HTA/IbHbIX aHTEHHbIX NOAOTEH ANA ralleHuna
BMbpaLMn npeaycmMaTpMBaloT NOC/AeA0BaTebHYI0 YCTAHOBKY MapHbIX HU3KOYACTOTHbIX (1 - 2,5 Tu) u
BbICOKOYaCTOTHbIX (4 - 40 'u) BubporacuTenei peccopHoro Tuna. HMU3KoUYacToTHbIe racuTenn BbibUpatoT B
3aBMCMMOCTM OT YacTOTbl OCHOBHOIO TOHA OTTAMXKM, NPOBOAA MAW KaHaTa. PaccTosHMe s OT KOHUEBOM
3a4e/1KM KaHaTa 4,0 MecTa NOABECKM racutesiel onpegenatot no popmyne

-3
§2>0,41-107d~P/m . (194)

roe d - AMameTp KaHaTa, NpoBoAa, MM;

m - macca 1 m KaHaTa, NpoBOAa, Kr;

P - npegBapuTenbHoe HaTAXKeHWe B KaHaTe, npoBoae, H.

BbICOKOYACTOTHbIE FacMTeNM YCTAHABAMBAIOTCA BbIe HM3KOYACTOTHbIX Ha pacctoaHun s. Mpwu
nposietTax NPoOBOAOB M KaHATOB aHTEHHbIX MonoTeH, npesbiwatowmx 300 M, racutenn ycTaHaBAMBaAOT
HEe3aBMCMMO OT pacyeTa.

[Ons rawenuns konebaHuii TMna "ranonnposaHue" M3MeHsIOT cBOBOAHYIO ANNHY KaHaTa (npoBoaa)
NOBOAKAMM.

18.17. AHTeHHbIe COOPYXKEeHMA PAANOCBA3M HEODOXOAMMO OKpaluMBaTb corfiacHo TpeboBaHMAM Nno
MapKMPOBKE M CBETOOFPaXKAEHMIO BbICOTHbIX MNPEnATCTBU B COOTBETCTBUM C HAcTaBAEHMEM MO
a’poaAnHaAMMNYECKOM cnyxKbe B rpaXkaaHCKoM aBMaLmu.

19. JONO/IHUTE/IbHbIE TPEBOBAHMA MO MPOEKTUPOBAHMIO KOHCTPYKLIMI
3AHUN U COOPYXKEHUN NMPU PEKOHCTPYKLIMM

19.1. O6wue nonoxeHmn

19.1.1. NMpoeKTHOE peLleHne NPUHUMAIOT Ha OCHOBE CreunanbHOro 0bcneso0BaHNA KOHCTPYKUUIA U
BbIBOAA 06 MX TEXHUYECKOM COCTOAHWUU, KOTOPOE MOXKET BbITb ONpeseneHo KakK:

MUCNpPaBHOE - MPW BbIMNOJHEHUU BCeX TPebOOBaHWUN [ENCTBYOWMX HOPM M TOCYAapCTBEHHbIX
CTaH[ApPTOB;

paboTtocnocobHoe - MNpM YacTUYHOM OTCTYNAEHUM OT TpeboBaHM Hopm 6e3 HapyweHus
TpeboBaHUIN NO NpeaenbHbIM cocToAHMAM nepsolt rpynnbl (TOCT 27751) M Npu TaKMX HapyweHUAxX
TpeboBaHUI MO nNpeaesnbHbIM COCTOAHUAM BTOPOW rPYNMbl, KOTOpPble B KOHKPETHbIX YC/NOBUAX He
OrPaHNYMBAIOT HOPMAJIbHYIO SKCMJTyaTaUMIo 34aHUSA (COOPYKEHUS);

OrpaHnYeHHO paboTocnocobHoe - B C/Ayyasx, Korga Aaa obecneyeHWs 3SKCnyatauuu 34aHuA
(coopyskeHus) HeobXoAMM KOHTPOJIb 33 COCTOSAHMEM KOHCTPYKLMMK, 3@ MNPOAO/IKUTENbHOCTBIO WX
aKcnayaTauuMmM WAM 33 MapaMeTpamMu  TexXHOJIOTMYECKMX MpOoLEeccoB (Hanpumep, OrpaHU4YeHue
rpy3onoAbeMHOCTU MOCTOBbIX KPaHOB);

aBapuiiHoe - MpPW HapyLEeHUW WA HEeBO3MOMKHOCTM MPeaoTBPaTUTb BO3MOMKHOE HapylleHue
TpeboBaHWUI NO NpeaesibHbIM COCTOAHMAM NepPBOM Fpynnbl.

19.1.2. TMpwn ycUAEHUU WAN U3MEHEHUW YCNOBUK pPaboTbl COXpPaHAEMbIX KOHCTPYKUWUI
obecneymBatoT Kak MUHUMYM MX PaboTOCNOCOHHOE COCTOAHME.

KOHCTPYKUMM, HaxoaawMmeca B OrpaHUYEHHO PaboTOCNOCOBHOM COCTOAHWUM, NMpu obecnedyeHun



Heob6X0AMMOro KOHTPOAIA AOMNYCKAeTcA He YCMAMBATb Ha Mepuof OT nposefeHusa obcnefoBaHua A0
PEKOHCTPYKLMUW.

19.1.3. ,nA KOHCTPYKLUMIA, 3aNPOEKTUPOBAHHbIX NO paHee AeCTBOBABLUMM HOPMaM M TEXHUYECKUM
YC/I0BUAM, JOMYCKAETCA He MPOBOAMTb NMOBEPOYHbIM pPacyeT B C/Iy4anx, eC/v 3a Nepuos sKcnayaTauum He
MeHee 15 neT B HWUX He BO3HUKAW OedeKTbl U NOBPEXKAEHUS, HE U3MEHUAUCH YCIOBUA OanbHelLwen
3KCN/yaTaumu, HarpyskM 1 BO3LEWCTBUA, @ NPU UX U3MEHEHUU HE YBEIMUYUIUCL YCUAWUA B OCHOBHbIX
3/1EMEHTaX.

19.1.4. MpK ycUNeHUM KOHCTPYKUMI NpeaycMaTpUBAlOT KOHCTPYKTUBHbIE PELeHUs U MeToAbl
npousBoacTBa paboT, obecneynBaiolmMe NAAaBHOE BKIOYEHMUE I/IEMEHTOB M KOHCTPYKUMI YCUNEHUSA B
COBMECTHYI0O pPaboTy C COXpaHAEMbIMM KOHCTPYKUMAMU. B HeobxoOaumbiXx CAy4yasx WCMNob3yloT
NCKYCCTBEHHOE PEryanpoBaHne YCUIUIA U BPEMEHHYIO Pa3rpy3Ky KOHCTPYKLMNA.

19.2. PacyeTHble XapaKTEPUCTUKU CTa/Iu U COeAUHEHUN

19.2.1. OueHKy KauyecTBa MaTepumasa KOHCTPYKUMI NpouM3BOAAT MO AaHHbIM 33aBOACKMUX
cepTMPUKATOB UAM MO pes3yabTaTam MUchbiTaHMM 06pasuos. McnbiTaHMA BbINOAHAIOT NPU OTCYTCTBUMU
NCNONHUTENbHOWN AOKYMEHTALLMKN NN CEPTUPUKATOB, HEAOCTATOYHOCTU MMEIOLLMXCA B HUX CBELEHUIA UK
0bHapyKeHUM NoBpeXAEHNN, KOTOPbIE MOTIM BbITb Bbl3BaHbl HU3KMM KayecTBOM MeTanna.

19.2.2. MNpu nccnefoBaHUN U UCNbITAaHUN METaNNa onpeaenatoT cneayrolme noKkasarenu:

XMMMUYECKMII COCTAaB - MAaACCOBYK [JO/Il0  3/IEMEHTOB, HOPMMUPYEMBbIX TOCYAaPCTBEHHbIMMU
CTaHAAPTaMU UNU TEXHUYECKUMU YCNOBUAMM HA CTasb;

npeaen Tekyyecty, BpemeHHoe CONnpoTUBAEHUE U OTHOCUTEIbHOE YAJUHEHWE NPU UCMBITAHUAX Ha
pacTaxeHune no FOCT 1497 (pekomeHAyeTCa NPOBOAUTb UCMbITaHMA C NOCTPOEHUEM Anarpammbl paboThbl
cTanu);

yaapHyto BaskocTb no FOCT 9454 ana TemnepaTyp, COOTBETCTBYIOLLMX TPYMne KOHCTPYKUWUI U
pacyeTHoM TemnepaTtype no Tabauue B.3 MpunorkeHusn B;

YO3apHYI0 BA3KOCTb nocsie gedpopmaumoHHoro ctapeHuna no FOCT 7268 anA rpynn KOHCTPYKLMA U
pacyeTHbIX TemnepaTyp no Tabauue B.3 MNpunoxkeHusa B;

B OTAE/IbHbIX CNYYaAX MAaKpPOo- U MUKPOCTPYKTYpPY CTaNun.

Mecta otbopa npob6 ana onpeseneHUs MNepeyvyucNeHHbIX MokasaTesnen, KoauyectBo npob w
HeobX04MMOCTb YCUIEHMA MECT BblPe3KW YCTaHaBIMBAET OpraHu3aLmsa, NnponssoaalLas obciegosaHme
KOHCTPYKLMN.

19.2.3. UccneaoBaHMA U UCMbITAaHMA MeTaa KOHCTPYKUUIA, N3roToBaeHHbIX Ao 1932 r., nposoaAT
B CMeuMann3mMpoBaHHbIX Hay4YHO-UCCNenO0BaTeNIbCKUX WHCTUTYTaX, rA4e, Kpome CBOWCTB MeTanna,
yCTaHaBAMBaeTcA cnocob NpousBOACTBA CTasM: MyAJ/IMHIOBasA, KOHBEPTEPHAA C MPOAYBKOM BO34yXOM
(beccemepoBCcKas naM TOMACOBCKasn), MapTEHOBCKaA UK 31EKTPOCTab.

19.2.4. PacyeTHble CONPOTUBAEHUA NPOKaATa, THYTbIX Npoduael n Tpyb coxpaHAeMbIX KOHCTPYKLUUI

R, R, 7
HaAa3HA4YakT COrnacHo TpE6OBaHMﬂM 7.1, Npuv 3TOM 3Ha4YeHUA , un m NMPUHUNMAIOT:
AnAa MmeTanna KOHCprKU,VIﬁ, M3roToB/21I€EHHbLIX A0 1932 r., - NO NONYYEHHbIM NPU UNCNbITAHUAX

MMUHMMA/IbHBIM 3HAYeHMAM npeaena TeKy4ecTu U BPEMEHHOro COMPOTUB/EHUS; T . 1,2; Ry ana
NyAoVHIOBOM CTann AOMKHO 6biTb He 6onee 170 H/mMM2, Ans KOHBepTepHOW, MapTeHOBCKOW U
3NneKTpocTanu - He 6osiee 210 H/mm2;

ONA METaIN1a KOHCTPYKLUMUIA, U3rOTOB/IEHHbIX nocne 1932 r.:

a) npu HannMunmu ceptuduKaTa - N0 MUHUMANbHLIM 3HAYEHUAM Npeaena TeKy4ecTu U BPpemMeHHOoro
COMNPOTUB/IEHMA B FOCYAAPCTBEHHbIX CTaHAAPTAX U TEXHUYECKUX YCAOBMAX, NO KOTOPbIM WM3roTOBJIEHA

OAHHAA MeTaNNonpoayKuua; Vm - 1,025 pna npokaTta, usrotosneHHoro no NOCT 27772; Vm - 1,05 gna

npokara, usrotosneHHoro nocne 1982 r. no NOCT 380 u NOCT 19281; Vm - 1,1 - anAa Bcero ocTasbHOro
npokKara;

6) npu otcyTcTBUM cepTMdUKaTa (NO pesynbTaTam UcciedoBaHUIN MeTanna cornacHo 9.6, a Takxe
CBEAEHMAM O BMAE MPOKaTa M BPEMEHU CTPOUTE/IbCTBA ONPeAesAlTCA MapKa CTan U HOPMAaTUBHbIN
JOKYMEHT, MO KOTOPOMY M3roTOB/IeHA AaHHasA MEeTannonpoAyKumsa) - N0 MUHUMANbHLIM 3HAYEHUAM



npeaena TekKy4yeCtn n BpeMeEHHOIo CONpoTuBIEHNA B HOPMAaTUBHOM OOKYMEHTE ANA AaHHOVI NpPoAYKLUN,;

Ym =11,

B) B C/lyYasX, Koraa MAeHTMGUUMPOBATL CTajllb HE yAanocb, - N0 MUHMMAJAbHOMY pesyabTaTy

MCHbﬁaHMﬁ;ym =1J;}%)HEAOHMHoﬁbWb60nbme210H/MM2.

Jonyckaetca He nNpoOM3BOAMTL WCMbITAHWA MeTanna KOHCTPYKLWA, B 3/EMEHTAX KOTOPbIX
HOPMa/ibHble HanpAXKeHUa He Bbiwe 165 H/mm?2.

19.2.5. PacyeTHble CONPOTMBAEHMA CBAPHbIX COEANHEHUNIN COXPaHAEMbIX KOHCTPYKLIMIM Ha3HavaloT C
YY4ETOM MApPKWM CTanu, CBAPOYHbIX MaTEpPWanoB, BUAOB CBApPKM, MONOMKEHMA LWBOB U CNocoboB Mx
KOHTPO/A, NPUMEHEHHbIX B KOHCTPYKLUUAX.

Mpu OTCYTCTBMM YCTAHOBIEHHbIX HOPMAMM HEOBXOAMMbIX AAHHbIX AOMYCKAeTcA NPUHMMATb:

R,=R.=0MR, f,
R, =0,55R

Y B KOHCTPYKUMAX, U3rOTOBAEHHbIX A0 1972 r., 1

ONA YrN0BbIX LWBOB - =0,7un ﬂz = 1,0, npMHXUMaA NpM 3TOM Ve - 0,8;

AnAa pacTAHYTbIX CTbIKOBbIX LWUBOB -

R, =0,85R,

- nocne 1972 r. JonyckaeTcs YTOUYHATb HECYLLYIO CNOCOBHOCTb CBAPHbIX COEAUHEHUI MO
pesyibTaTam UCNbITAaHUM 06Pa3LLOB, B3ATbIX U3 KOHCTPYKLUMMN.

19.2.6. PacyeTHble CONPOTUBAEHUA CpPe3y M pacTAXKeHUo 6OATOB, a TaKKe CMATUIO 3/IEMEHTOB,
coeanHaeMmMblx bonTamu, onpeaenarT cornacHo ykasaHuam 10.2.2. Ecnv HeBO3MOXKHO YCTAaHOBUTb K/lacc
NPOYHOCTN HONTOB, TO 3HAYEHMA PACUYETHbIX CONPOTUBAEHUI OAHOBOATOBLIX COEAUHEHWNI NPUHUMAIOT:

Ry, =150 H/mm2 n R, =160 H/mm?2.

19.2.7. PacyeTHble CONPOTMBEHNA 3aKNENOUYHbIX COEANHEHUI NPUHMUMALOT No Tabauue 45.

Tabnuua 45

HanpaxeHHOEe YcrnoBHOe | 'pynna PacueTHOe conpoTmMBIIEHUE
COCTOSHUE oBozHa- |[coeny- |3akKJIEIOYHOTO coemmHeHus, H/mm2
JeHue HeHUd

cpesy ¥ PacCTIXeHUIO CMSATUIO
BaKJIENIOK M3 CTaJM |COEeOUHSIEMEIX
MapoK BJIEMEHTOB

Cr2, Ct3 09r2

Cpes R B 180 220 -
rs
C 160 - -

PacTaxeHue R B, C 120 150 -
(OTPEIB T'OJIOBKM) rt

Il
N
o]

CmsaTue R B - - R
rp rp Yy

C - - R

I
i
~
~J
o

rp Yy

[IpuMeuanmsa. 1. K rpynne B oTHoOCATCH COeIMHEHMS, B KOTOPBIX
3aKJIeIKU IOCTAaBJIEHE B OTBepCcTUSL, CBEpJIEHHEIE B COOPAaHHEIX
SJIEMEHTAaxX MM B IOeTaJlIdX IO KOHIOYKTOpaM.

K rpynne C OTHOCATCS coenmMHeHUsI, B KOTOPHIX 3aKJIEIKA
IIOCTaBJIEHEH B OTBEpPCTUS, IponaBJIEHHEE WY CBEpPJIEHHLE tes
KOHIOYKTOpa B OTHEJIbHEIX HeTallgx.

2. Ipu ODpMMeHeHUM 3aKJIEeIOK C IIOTAaMHEIMM WMJIM I1OJIYIIOTalMHBEMM
I'OJIOBKaMIM pacCueTHEEe COINPpOTUBIICHUA BAaKJIEIIOYHBIX Coe,D;I/IHeHVHZ cpresy
¥ CMATHIO IOHMXAKTCAS YMHOXeHMeM Ha kosdpduument 0,8. Pabora




YKa3aHHBIX 3aKJIEIIOK Ha pacTAXeHMe He OOIIyCKaeTCA.

Ecnv B UCNONHUTENbHOM AOKYMEHTaLMM OTCYTCTBYHOT YKa3aHMA 0 cnocobe 06pa3oBaHUA OTBEPCTUI
N MmaTepuane 3aKNenoK U YCTAaHOBUTb MX MO MMEKLMMCA AAHHbIM He NpeacTaBAAeTCA BO3MOXKHbIM,
pacyeTHble CONPOTUBAEHUA NPUHMUMAIOT NO Tabanue 45 Kak ana coegmMHeHMn Ha 3akaenkax rpynnol C 13
cTtanm mapku Cr2.

=R

. R
PacyeT 3aKNenoYHbIX COeAMHEHMI BbINOAHAIOT cornacHo dopmynam 15.2.9, npuHumas ~ s s,

Rbp :Rrp’. Rbt :th’_ Ab :Abn :Ar 20,78501,,2' 7 - 1; db :dr'

19.3. YcuneHue KOHCTpYKLMI

19.3.1. KOHCTPYKUMK, IKCMIyaTUPYEMbIE MPU NOJIOKUTE/IbHOM TemnepaType U U3roTOBAEHHbIe U3
KMNALLEN Manoyrn1epoaunucTon CTanun, a TakKe U3 Apyrux cTasiei, y KOTOpbIX MO pe3y/ibTatam MUCMbITaHW
3HAYeHWUA YOAPHOI BA3KOCTU HUMKE rapaHTUPOBAHHbIX FOCYAAaPCTBEHHBIMMW CTAaHAAPTAMM MO CTAaNAM ANA
rPynn KOHCTPYKLUMA B cOOTBETCTBMM C TpebosaHuamM lMpuaoxkeHua B, He nognexkaT yCUAEHUIO UK
3aMeHe NpU YCN0BUU, YTO HAMPSAKEHMA B SNEMEHTaX M3 3TUX CTafell He ByAyT NpesbllaTbh 3HAYEHUN,
MMEBLLMXCA 4,0 PEKOHCTPYKUMN. PelneHne 06 Mcnosnb3oBaHWUN, YCUAEHUU NIU 3aMEHE STUX KOHCTPYKLMIA,
€CNN 3KCMAyaTauma Ux He ByaeT COOTBETCTBOBATb YKa3saHHOMY YCNOBMIO, MPUHUMAIOT Ha OCHOBaHMUM
3aK/1I04YEHMA CNeLman3npoBaHHOrO Hay4YHO-UCCNeA0BATENIbCKOrO MHCTUTYTA.

19.3.2. PacyeTHy0 cXeMy KOHCTPYKLUM MPUHMMALOT C Y4ETOM OCOOEHHOCTEN ee AeNCTBUTENbHOM
paboTbl, B TOM Yncae € y4eToM GaKTUUYECKUX OTKIOHEHWUI reoMeTpUYecKor GOpMbl, Pa3MepoB CEYEHU,
YCNOBUI 3aKpenieHUs U BbIMONHEHWA Y3/10B COMPAXKEHUA 91EMEHTOB.

MpoBepoyHble pacyeTbl 3/EMEHTOB KOHCTPYKUMM U WX COEOMHEHWUIN BbINOAHAIOT C Yy4YeTom
06HapyKeHHbIX AeDEKTOB U NOBPEKAEHWNA, KOPPO3UOHHOIO U3HOCA, GAKTUYECKMX YCIOBUIA COMPAXKEHUA
M onupaHus. PacyeT snemeHTOB A0MYCKAeTCcA BbINOAHATL NO AedOPMUPOBAHHON CXeMe, NPUHUMAsA NpK

3TOM KO3pPMUMEHT ycoBuit paboTbl Ve - 1,0 ana nosmumnii 4 n 5 no Tabanue 1.

19.3.3. KoHCTpyKUMK, He yaoBneTBopaAlowme TpeboBaHuam pasgenos 8 - 10, 12 - 15 n 16.7.1 -
16.7.5, 18.2, a TakKe TpeboBaHMam CHuI 2.01.07 no orpaHUYEHUI0 BEPTMKAJIbHbIX NPOrMboBs, AO/XKHbI
ObITb, KaK NPaBWO, YCUNAEHbI UM 3aMEHEHbI, 33 UCKIOYEHMEM C/TYYaEB, YKa3aHHbIX B 4AHHOM pasgene.

OTKNOHEHMA OT reoMeTpUYEeCcKoM GopMbl, Pa3MepoB 3IEMEHTOB U COEANHEHUI OT HOMWHANbHBIX,
npesblwatowmne gonyckaemble NOCT 23118 u CHuM 3.03.01, HO He NpenAaTCTBYHOWME HOPMaNbHOM
3KcnayaTauum, MOTYT He YCTPAHATLCA MPU YCI0BUM obecneyveHmnn HecyLen CnocobHOCTU KOHCTPYKLUNI C
ydyeTom TpeboBaHmit 19.3.1.

19.3.4. [lonyckaeTca He yCUANBaTb 3/IeMEHTbl KOHCTPYKLUNI, ecnu:

WX TOPU3OHTa/IbHblE N BEPTUKa/IbHbIE NPOrnbbl M OTKNOHEHWA NPEBbLIWAOT NPeAesibHble 3HAYeHU ,
ycTaHoBneHHble CHuMM 2.01.07 (pasaen 14), Ho He NPenAaTCTBYIOT HOPMasIbHOM 3KCNyaTaumMm Ucxoga ns
TEXHONOTNYECKUX TpeboBaHNN;

X TMOKOCTb MNpeBbllAET nNpefesbHble 3HAYeHWA, YyCTaHoBAeHHble 11.3.1, HO WCKpUBAEHUA
3/IEMEHTOB HE MPEeBbIWAT 3Ha4YeHUM, ycTaHoBAeHHbix CHulM 3.03.01, v ycuans B aiemeHTax He byayT
BO3pacTaTb B Mpouecce fajsbHellen 3KcnayaTaumm, a TaKKe B TeX C/yyasX, Korga BO3MOMXKHOCTb
NCNO/Ib30BaHMA TaKUX 31EMEHTOB MPOBEPEHA PACYETOM UM UCMbITAHUAMM.

19.3.5. Mpun yCUNEHUM KOHCTPYKLMIA AOMNYCKAETCA YYMTbiBaTb BO3MOXKHOCTb NpeaBapuTesibHOro
Hanpsa)eHna W aKTUBHOTO PEery/JiMpoBaHUA ycuUAMM (B TOM 4MCie 3a CYET CBapPKWU, WU3MEHEHMU
KOHCTPYKTUBHOW 1 pacYyeTHOM CXeM), a TaK¥Ke ynpyronnacTuyeckyto paboTy cTanun, 3aKpUTUYECKYIo paboTy
TOHKOCTEHHbIX 3/1EMEHTOB 1 OBLIMBOK KOHCTPYKLMIA B COOTBETCTBUM C AENCTBYIOWMMMU HOPMAMM.

19.3.6. KOHCTPYKUMKN YCUNEHNA N MeTOAbl ero BbIMONHEHUA OOMXKHbI NpeaycmMmaTpmBaTh Mepbl NO
CHU)KEHMUIO HeXenaTenbHbIX AOMNOAHUTENbHbIX Aedopmauumii SNeMeHTOB B MpOLLecce YCUNEHUA B
cooTBeTCcTBMU € 5.3.4.

HecyLuyto cnocobHOCTb KOHCTPYKLMIA B MPOLLECCE BbINOAHEHMA PaboT No ycuneHuto obecrneymBatoT
C Y4E€TOM BANAHUA 0CNabNeHNN CEYEHWN I LONONHUTENbHBIMUW OTBEPCTUAMM NOZ, 6ONTbI U BANSHUA CBaPKMU.

B HEOBXOAMMBbIX CY4anX B NEPUOL YCUIEHUA KOHCTPYKUMA A0KHA ObITb MONHOCTBIO MM YaCTUYHO



pasrpyeHa.

19.3.7. B KoHCTpyKUumax 2-i, 3-i 1 4-ii rpynn (cornacHo MNpunoxeHuto B), akcnayaTupyembix npm
pacyeTHOM TemnepaType He HUXKe MUHyC 45 °C B HearpeccuBHOM UNM cnaboarpeccMBHoOM cpee, o
obecneyeHns coBmecTHOM pPaboTbl AeTaner yCMNeHWA U CYLLEecTBYIOWEN KOHCTPYKLMM AO0NyCKaeTca
NPUMEHATb NpepbIBUCTbIE GpaaHroBbIE LWBbI.

Bo Bcex cnyyaax nNpPUMEHEeHMA YrnoBbIX LWBOB, KaK MpPaBWAO, HA3HA4YalOT MUHUMANbHO
HeobxoauMble KaTeTbl. [LJonycKaeTca KOHLEBbIE YH4aCTKM LWBOB NPOEKTUPOBATL C KAaTETOM, B0NbLIMM, YEM
KaTeT MPOMENKYTOUHbIX Y4aCTKOB, W YCTaHABAMBATb UX pa3mepbl B COOTBETCTBUU C pacyeToM.

19.3.8. Mpun yCMNEHUU 3/1EeMEHTOB KOHCTPYKLMIA [OMNYCKAeTCA MPUMEHATb KOMOBWHMPOBaHHbIE
coegMHeHUA: 3aKNenoyHble ¢ PPUKLMOHHBIMU; 3aKNENKU C BONTaMK Knacca TOYHOCTHM A.

19.3.9. B anemeHTax rpynn KOHCTpyKkumii 1, 2, 3 nan 4 (cornacHo MpunoxkeHuto B), nogsepHKeHHbIX

(o)
Npu yCUIEHWUM Harpesy BCNEACTBME CBapKW, pacdeTHoe HanpaeHue ¢ He [0/KHO MpesbllaTb

. R R,  _R R,
3Hayennn 0,2 ;0,4 ;0,6 Y nan 0,8 ¥ cOOTBETCTBEHHO.

HanpsaxeHune Oa onpegenstoT OT HAarpy3oK, 4eNCTBYOLWMX BO BPEMSA YCUAEHUA, ANA HEYCUNEHHOTO
CeYeHMA C yyeToM (aKTUUYECKOrOo COCTOAHMA KOHCTPYKUMIA (ocnabneHuit cedyeHusi, UCKPUBAEHUI
anemeHTa u ap.).

Mpn nNpeBbilEHNN YKA3aHHbIX HAMNPAXEHW HeobXxooMMbl pPasrpy3ka KOHCTPYKUUA  wnan
noasesieHne BpemMeHHbIX onop.

19.3.10. MNpu pacyeTe 3/16MEHTOB KOHCTPYKUMN, YCUNEHHbIX NyTeM YBE/IMYEHUA CeYeHMs, KaK
NpaBuiO, YYMUTbLIBAIOT pasHble pacyeTHble CONPOTUBAEHUA MaTepuanoB KOHCTPYKUUU WU YCUNIEHUA.
JonyckaeTca NpuMHUMATb OAHO pPaCYeTHOE COMPOTUBEHWE, pPaBHOE MeEHbLUEMY U3 HUX, €CN OHMU
OTANYaOTCA He 6onee yem Ha 15%.

19.3.11. Npwu pacyeTe Ha YCTONYMBOCTb 3/IEMEHTOB NPU LLEHTPAIbHOM CXKATUM U CHATUM C U3TMHBOM
OO0nNycKaeTca NPUHUMATb ONA YCUIEHHOro CevyeHWA B LeIOM NpuBeAEeHHOe 3HayeHue pacyeTHoro
CONPOTMBAEHMUA, BblUMCAEMOe Mo dopmyne

Ry,ef = Ry\/% , (195)

roe - pacyeTHoe COMpOTMB/IEHME OCHOBHOMO MeTanna, onpeaensemoe CornacHo TpeboBaHNAM
19.2.4;
k - KoadpduumeHnT, BbluMcnaembln no dopmyne

A A || R 1 1

k=] =22 1= | 2] 21— |+ —

R A) AR L)L o

3necb Y - pacueTHoe cOnNpoOTUBAEHUE MeTanna yCUNeHus;

A, | - naowagb U MOMEHT WHEPUUN HEYCUNEHHOro CeyYyeHMA 371eMeHTa COOTBEeTCTBEHHO
OTHOCUTENTIbHO OCH, I'IEpI'IEHAMKYI'IFlpHOVI NNOCKOCTN NPOBEPKHN yCTOVIHMBOCTM;
A

@, 74 -TO e, YCUIEHHOTO CeYeHMUA 3/1eMeHTa B LIe/IOM.

19.3.12. PacyeT Ha MPOYHOCTb M YCTOMYMBOCTb 3JIEMEHTOB, YCUIEHHbIX CMNOCOBOM YyBE/NYEHUS
CEYEHUI, KaK NpPaBu/Io, BbIMOJHAIOT C YYETOM HAMpPAXEHWN, CYLLeCTBOBABLUMX B 3/1IeMEHTe B MOMEHT
YyCUNEHUA (C y4eTOM pasrpy3kM KOHCTPYKUMIA). Mpu 3TOM Y4YMTbIBAIOT HayasibHble WCKPUBAEHWUSA
3N1eMEHTOB, CMELLLEHMNE LIeHTPa TAKECTU YCUIEHHOIO CeYEHUA U UCKPUBAEHMA, BbI3BAaHHbIE CBAPKOW.

NcKpuBAEHUA OT CBapKM MpPU NPOBEPKE YCTOMYMBOCTU 3/IEMEHTOB NPU LEHTPASbHOM CXATUK U
CXaTUN C M3rMbom [OOMNYyCKaeTcs y4YMTbiBATb BBeAEHMEM AOMNOJAHUTENbHOro KoadpduumeHTa ycioBui

yc,ad

paboTbl =0,8.



MpoBepKy Ha NPOYHOCTb 3/1IEMEHTOB, AJ1A KOTOPbIX cornacHo 19.3.10 gonycKaeTcs NpUHUMaTb O4HO
pacyeTHOe COMpPOTUB/IEHME, KpOMe pacyeTa no popmynam (44), (45) u (90), AonyckaeTca BbINONAHATL Ha
NoAHOe pacyeTHoe ycuaue 6e3 yyeTa HanpPAMKEHWN, CYLLeCTBOBABLUMX A0 YCWIEeHWUA, a Npu NpoBepkKe
YCTOMYMBOCTM CTEHOK A0MYCKAETCs MCNO/b30BaTb AOMNOJHUTENbHbIN KO3dpdULMEHT ycioBuii paboTbl

Vead ~o,8,

19.3.13. PacyeT Ha MPOYHOCTb 3JIEMEHTOB KOHCTPYKLUWUMN, YCUIUBAEMbIX METOAOM YBEANYEHUSA
CeYEHWM, BbIMOJIHAOT NO GOpPMYJIaM:

a) ANA LEeHTPanbHO-PaCTAHYTbIX CUMMETPUYHO YCUIMBAEMbIX 31€MEHTOB - No dopmye (5);

6) ANA LEHTPANbHO-CXKATbIX CUMMETPUYHO YCUMBAEMbIX 3/IEMEHTOB

NIARy 7)< (o

roe Yv = 0,95 - npu ycuneHnn 6e3 Ncnob3oBaHWA CBapKHK;

7y =0,95-0,250,/R
Y- npu ycuneHmn ¢ Ncnosib30BaHMEM CBapKu;
B) ANA HECUMMETPUYHO YCUAMBAEMbIX LEHTPaNbHO-PACTAHYTLIX, LIEHTPANbHO-CXKATbIX MU
BHELUEHTPEHHO CXKATbIX 3/IEMEHTOB

1 N M M,
—| —+ y+—=x|<1, (198)
RyyMyc A 1 ]

x y

X

roe T - 0,95 - Ana KOHCTPYKUMI rpynnbl 1;

v - 1 - onAa KOHCTpYKumi rpynn 2, 3 n 4;
N/(AR ))>0,6
" ( y) NPUHUMAIOT "m
M

N3rnbatowme MOMEHTBI n Y onpeaenstoT OTHOCUTENIbHO TNABHbLIX OCEW YCW/IEHHOro
ceyeHma.

19.3.14. [JonycKaeTca He yCMAMBATb CYLLECTBYHOLWME CTaNbHble KOHCTPYKUMU, BbINOJIHEHHbIE C
oTcTynaeHnem ot TpebosaHmi 15.1.7, 15.1.10, 15.2.2, 16.1.1 - 16.1.3, 16.2.1, 16.2.3, 16.3.3 - 16.3.5,
16.4.2,16.4.5,16.5.2,16.5.4,16.11.1, 17.14, 17.16, 18.8 - 18.11, 18.16, npu ycnosuu, 4To:

OTCYTCTBYIOT BbIl3BaHHbIE€ 3TUMWN OTCTYNJEHUAMM NOBPEKAEHUA SNEMEHTOB KOHCTPYKLMI;

WCKtOYEHBI U3MEHEHMA B HEBMAronpUATHYIO CTOPOHY YCI0BUIA SKCMTYATALLMM KOHCTPYKLUNIA;

Hecylas cnocobHOCTb M KeCcTKOCTb 060CHOBaHbI pacyeTom C yyeTom TpebosaHui 19.3.2, 19.3.4,
19.3.9;

BbIMO/IHAIOTCA MEPONPUATUA NO NpeaynpexKAeHU0 YCTasioCTHOrO W XPYMNKOro paspylieHus
KOHCTPYKLMI, Ha KOTOPbIe pacnpocTpaHAtoTca yKa3anma 13.1.1, 13.1.3 u pasagena 14.

Mpy BbINOJAHEHUW 3TUX YCNOBUIA ANA NPOBEPOK YCTOMUMBOCTU LEHTPANbHO-CXHKATbIX 3/1EMEHTOB
[0NYyCKaeTca NPUHMMATb KPUBYHO YCTOMYMBOCTM TMMa b BMeCTO TMNa C.

np =7 , 30ecb I onpeaensatoT Kak 8 popmyse (197).

MpunoxkeHue A
(cnpaBoyHoe)

MEPEYEHb HOPMATWBHbIX AOKYMEHTOB N CTAHOAPTOB,
HA KOTOPbIE UMEKOTCA CCbITIKM B HACTOALLEM CBOAE NPABU



CHwuM 2.01.07-85*. Harpy3Kku 1 Bo3aencTems

CHwuM 2.03.11-85. 3awwmTa CTPOUTENbHbBIX KOHCTPYKLUIA OT KOPPO3uUK

CHwuM 2.09.03-85. CoopyrKeHUA NPOMbILIAEHHbIX NPeanpuaTUii

CHwu1M 3.03.01-87. Hecywme n orpaxaatome KOHCTPYKLUN

CHuMN 21-01-97*. MorKkapHan 6e30NacHOCTb 34aHUI U COOPYKEHUN

CHuMN 23-01-99*. CtpouTenbHasa KAMmaTonorusa

FOCT 380-94. Ctanb yrnepoancran obbIKHOBEHHOro Kayectsa. Mapku

FOCT 535-88. lNpoKaT copToBOM U GAaCOHHbIN M3 CTaNU YrNepoancToil 06bIKHOBEHHOTO KayecTsa.
Obwme TexHMYecKne TpeboBaHumA

FOCT 839-80. [lpoBoaga HEM30/MPOBAHHblE AAA BO3AYLWIHbIX JIMHUKM  3JIEKTpONepenayn.
TexHuyecKkune ycnosma

FOCT 977-88. OTAMBKM CTasnbHble. ObLMe TEXHUYECKUE YCNOBUA

FOCT 1050-88. MNpoKkaT cOpTOBOM, KaMbpoBaHHbIN, CO CMELNaJbHON OTAENKON NOBEPXHOCTU U3
YrNepoancTon Ka4yecTBEHHOM KOHCTPYKLUMOHHOM cTasin. ObLime TeXHUYeCKne ycioBma

FOCT 1497-84. MeTtannbl. MeToabl UCNbITAHWUA HA PACTAXKEHUE

FOCT 1759.0-87. bonTbl, BUHTbI, WUNWAbKK U rakn. TEXHUYECKME YCNOBUA

FOCT 1759.4-87. BonTbl, BUHTbI U WINUABKU. MexaHUYecKne cBOMCTBa U METObl UCTbITAHUIN

FOCT 1759.5-87. lNakn. MexaHM4YecKue cBOMCTBa U MeTOAbl UCMbITaHUM

FOCT 2246-70. MpoBO/IOKA CTasibHAA CBApO4HaA. TexHMYeCcKne ycnosmsa

FOCT 3062-80. KaHaT ognHapHoi cemBkM T1Na JIK-O KoHcTpyKkumn 1 x 7 (1 + 6). CopTameHT

FOCT 3063-80. KaHaT ognHapHo cBMBKM TMNa TK KOHcTpyKummn 1 x 19 (1 + 6 + 12). CoptameHT

FOCT 3064-80. KaHaT oguHapHo cBuBKM TMna TK KoHcTpyKkumn 1 x 37 (1 + 6 + 12 + 18). CopTameHT

FOCT 3066-80. KaHaTt aBoiiHoi cBMBKK Tuna JIK-O KOHcTpyKumn 6 x 7 (1 + 6) + 1 x 7 (1 + 6).
CopTtameHT

FOCT 3067-88. KaHaT cTanbHOM ABOMHOM cBUBKM TUNA TK KOHCTPYKUMM 6 x 19 (1 +6 +12) + 1 x 19
(1+6+12). CoptameHT

FOCT 3068-88. KaHaT cTanbHOW ABOMHOM CBMBKM TMNa TK KOHCTPYKLUMN 6 x37 (1 +6 +12+18) + 1 x
37 (1+6+ 12+ 18). CopTameHT

FOCT 3081-80. KaHaT gBoWiHOW cBUBKM TMNa JIK-O KOHCTpYyKUMM 6 x 19 (1 +9+9)+7 x 7 (1 + 6).
CopTtameHT

FOCT 3090-73. KaHaTbl cTanbHble. KaHaT 3akpbiTbii HECYWM C OAHUM C/IoemM 3eToobpasHol
NpoBOAOKK U cepaevyHnKkom Tnuna TK. CoptameHT

FOCT 3822-79. [poBoa0OKa bBMmeTanamMyeckas ctanemenHas. TeXHUYECKME YCN0BUA

FOCT 5264-80. PyyHaa gyrosasa cBapKa. CoegnHeHuna ceapHble. OCHOBHble TUMbl, KOHCTPYKTMBHbIE
3NeMeHTbl U pa3mepbl

FOCT 5915-70. MaiKkuM WwecTUrpaHHble Knacca TOMHOCTM B. KOHCTpyKUMS M pasmepbl

FOCT 6402-70. LLanbbl npyXKMHHbIE. TEXHMYECKME YCNOBUA

FOCT 7268-82. Cranb. MeTtog onpeaeneHMAa CKAOHHOCTM K MEXaHW4YeCKOMY CTapeHuto no
MCMbITaHWIO Ha YAAPHbINA U3rnb

FOCT 7372-79. NpoBO/OKa CTaNbHAA KaHATHaA. TeXHMYECKUeE yCaoBUuA

FOCT 7669-80. KaHaT asoiiHOM cBMBKK TUNa JIK-PO KOHCTPYKUMM 6 X 36 (1 +7 +7/7+14)+7x7 (1
+ 6). CopTameHT

FOCT 7675-73. KaHatbl cTanbHble. KaHaT 3aKpbITbIM HECcywMini ¢ O4HUM CNOEM KAMHOBUAHON M
OZHMM cnoem 3eTo0b6pa3HOI NPOBOIOKK U cepaevHMKkom Trna TK. CopTameHT

FOCT 7676-73. KaHaTbl cTasibHble. KaHaT 3aKpbITbI HECYWMIA C ABYMSA CAOAMWU KAUHOBUAHOM U
O4HUM cnoem 3eTo06pPa3HOM NPOBOIOKM U cepaedHnKom Trna TK. CopTameHT

FOCT 8050-85. [iByokuchb yrnepoaa ra3oobpasHas u xuakasn. TeEXHUYecKme ycnosus

FOCT 8713-79. Capka nog ¢parocom. CoegnHeHumn cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3/IeMEHTbI U pasmepbl

FOCT 8724-2002. OcHOBHble HOPMbl B3anmo3ameHsieMocTu. Pe3bba meTpuyeckasn. JuameTpbl u
waru

FOCT 8731-74. Tpybbl cTanbHble 6eclioBHble ropaYeaehopMmnpoBaHHble. TEXHUYECKME YC10BUA

FOCT 9087-81. dntocbl CBAPOUHbIE NAABAEHbIE. TEXHUYECKUE YC0BUA

FOCT 9150-2002. OcHOBHble HOPMbI B3aMMO3aMeHAeMOCTU. Pe3bba meTpuyeckas. MNpodunb



FOCT 9454-78. MeTannbl. MeToa, UCNbITAaHUA HA YAAPHbIA U3TM6 NPU NOHUMKEHHbIX, KOMHATHOM U
NOBbIWEHHbIX TemnepaTypax

FTOCT 9467-75. 3JneKkTpoAbl MOKPbITbie MeTaNINYeCKMe ANA  pPyYHOM AOYyroBOM  CBApKM
KOHCTPYKLMOHHbIX U TENIOYCTOMYMBDIX CTanen. Tunbl

FOCT 10157-79. AproH ra3oobpasHbiii U }KUOKUN. TEXHUYECKME YC0BUA

FOCT 10605-94. TaMKkK wecTUrpaHHble ¢ AMaMeTpoMm pesbbbl cBbilwe 48 MM Kiacca ToYHocTu B.
TexHunuecKkne ycnosusa

FOCT 10705-80. Tpybbl CTanbHble 3/1eKTPOCBAPHbIe. TEXHUYECKME YCN0BUA

FOCT 10706-76. Tpybbl cTaNbHbIE 3/1IEKTPOCBAPHbIE NPAMOLLOBHbIE. TexHMYecKme TpeboBaHus

FOCT 10906-78. LLlanbbl Kocble. TeEXHUYECKUE YCOBUSA

FOCT 11371-78. LLaibbl. TexHu4YecKkune ycnosumsa

FOCT 11474-76. Npodunaun cTanbHble rHyTble. TEXHMYECKMNE YCNoBUA

FOCT 11533-75. ABTOMaTU4YecKas M NOAyaBTOMAaTMYecKasa [Ayroeas CBapKa nog ¢natocom.
CoeanHeHWa cBapHble NOA OCTPbIMU U TynbiMU yraamu. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3/1IEMEHTbI U
pasmepbl

FOCT 11534-75. PyyHaa gyrosana cBapKa. CoeamMHeHUA cBapHble No4, OCTPbIMU U TYNbIMWU YrAaMuU.
OCHOBHble TUMbl, KOHCTPYKTUBHbIE 3/1IEMEHTbI U pasmepbl

FOCT 14637-89. lMpoKaT TO/CTONMUCTOBON W3 YIIEepoAMCTON CTanu OObIKHOBEHHOIO KayecTBa.
TexHunuecKkne ycnosusa

FOCT 14771-76. [yroBaa cBapka B 3awmTtHom rase. CoegmHeHnA cBapHble. OCHOBHble TuMbl,
KOHCTPYKTUBHbIE 9N1€MEHTbI U pa3mepbl

FOCT 14776-79. [Mdyrosaa cBapKa. CoeguHeHua cBapHble To4yeyHble. OCHOBHbIE TuMbI,
KOHCTPYKTUBHbIE 91€MeHTbI U pa3mepbl

FOCT 14954-80. KaHaT aBoliHOM cBUBKM T1Na JIK-P KOHCTPYKUMM 6 X 19 (1+6+6/6) + 7 x 7 (1 + 6).
CopTtameHT

FOCT 16523-97. MNpoKaT TOHKO/IMCTOBOM U3 Yr1epoaucToin CTaiM KaueCcTBEHHOM U 0BbIKHOBEHHOTO
KayecTBa obLero HasHa4YeHuUA. TeXHUYECKne ycnoBus

FOCT 17066-94. NMpoKaT TOHKOAUCTOBOM U3 CTanu NOBbILLEHHOW NPOYHOCTU. TeXHUYECKME YCN0BUA

FOCT 18123-82. LWanbbl. ObLme TeEXHMYECKNE YCNOBUA

FOCT 18126-94. BonTbl 1 raiku ¢ AMamMeTpom pe3bbbi cebile 48 mm. ObLLMe TEXHUYECKUE YCI0BUSA

FOCT 18901-73. KaHaTbl cTanbHble. KaHaT 3aKpbITbld HECYLWMn C ABYMSA CA0SIMM 3eTO0OpasHoM
NpoBOAOKK U cepaevyHuKkom Tnuna TK. CoptameHT

FOCT 19281-89. NpoKaT 13 cTa/In NOBbILWEHHOM NPoYHOCTU. ObLLME TEXHUYECKME YCNOBUSA

FOCT 21437-95. CnnaBbl UMHKOBble aHTUPPUKUMOHHbIE. MapKK, TexHuyeckme TpeboBaHMA U
MEeTO/bl UCMbITaHUN

FOCT 21780-83. Cuctema obecnevyeHUss TOMHOCTU FEOMETPUYECKMX NapamMeTpPoB B CTPOUTE/IbCTBE.
PacueT TouHOCTH

FOCT 22353-77. bonTbl BbICOKONPOYHbIE K/1lacca TOYHOCTU B. KOHCTPYKLMA 1 pa3mepsl

FOCT 22354-77. l'alikM BbICOKOMPOYHbIE KAacca TOYHOCTU B. KoHCTpyKumMA 1 pasmepbl

FOCT 22355-77. WWanbbl Knacca TouHocTU C K BbICOKOMPOUYHbIM 6onTamM. KOHCTPYKLUMA U pasmepbl

FOCT 22356-77. BOnTbl U ralikn BbICOKOMNPOUHbIE U Wainbbl. Obme TeEXHUUYECKNE YCN0BUS

FOCT 23118-99. KOHCTPYKLMK CTanbHble cTpouTenbHble. ObLimMe TeEXHUYECKNE YCN0BUA

FOCT 23518-79. [lyrosasa cBapKa B 3aLWKUTHbIX ra3ax. CoegnHeHUA cBapHble No4, OCTPbIMU U TYNbIMMU
yrnamun. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 31€MEHTbI U pasmepbl

KoHcynbTaHTlAtOC: NpumeyaHue.
B3ameH FOCT 24705-81 lMpukasom PoctexperynmposaHua ot 02.03.2005 N 36-ct ¢ 1 nrona 2005
roga seegeH B aencrame NOCT 24705-2004.

FOCT 24705-81. OCHOBHble HOpPMbl B3aMmo3ameHAemMocTU. Pe3bba meTpuuyeckasn. OCHOBHble
pasmepbl

FOCT 24379.0-80. bonTbl dyHAaMeHTHble. ObLMe TEXHUUYECKME YCI0BUA

FOCT 24839-81. KOHCTPYKLUUKN CTPpOUTE/IbHbIE CTa/ibHble. PacnonoxeHne oTBEPCTUIA B MPOKATHbIX
npodunax. Pasamepsbl



FOCT 25546-82. KpaHbl rpy3onogbemHble. Pexknmbl paboTbl

FTOCT 26271-84. [lpoBonOKa MOPOWKOBaA A4/A AYyroBOM CBapKM  YrAepoaucTbiX U
HU3KO/IErMPOBAHHbIX CTanel. ObLmMe TEXHUYECKME YCNOBUSA

FOCT 27751-88. HageXHOCTb CTPOUTE/IbHbIX KOHCTPYKLMIM MU OCHOBAHWUIA. OCHOBHbIE NONOXKEHUSA No
pacyeTy

FOCT 27772-88. NpoKaT Ana CTpouTeIbHbIX KOHCTPYKUMIA. ObLme TeXHUYECKMe yCaoBusa

FOCT 28870-90. Cranb. MeToabl MCMbITAHUA HA pPaCTAXKEHMe TOACTONMCTOBOrOo MpoKaTa B
Hanpas/ieHMUM TOJILMHBI

FOCT 30245-2003. Mpodunu cTanbHble THYTblE 3aMKHYTbIE CBapHble KBagpaTHbIE U MPSAMOYTroNbHble
018 CTPOUTESIbHDBIX KOHCTPYKLUMUIN. TEXHUYECKME YCN0BMUA

TY 14-1-5399-2000. MpoKaT TOACTO/JIMCTOBOM C MNOBbIWEHHOW OFHECTOMKOCTbIO ANA CTafbHbIX
CTPOUTENbHbIX KOHCTPYKLUMNA.

MpunoxeHue b

(cnpaBoyHoe)
OCHOBHbIE BYKBEHHbIE OBO3HAYEHWA BEJTUYUH,
MHAOEKCbI BYKBEHHbIX OBO3HAYEHUM U MOACHAKOLWME UX C/TOBA
B.1. OcHOBHble byKBEeHHble 0603HaYeHMA BENNUYUH
A - nnowaab ceyeHus 6pyTTo;
Ab
" - NN0WaAb ce4eHns BonTa HeTTo;
Ad
- NN10WaAb CEYEHMA PACKOCOB;
Af
- N/iowWwaab ceyeHma noaku (nosca);
A" - naowanb ceyeHmA HeTTo;
AW - NN10WAAb CEYEHMUA CTEHKM;
Awf
7 - nnowagb ceyeHunsa No MeTanny yrioBoro LWea;
AWZ - NI0Wab CeYEHMA NO METANNY FPaHNLLbl CNAABAEHUS;
E - mogynb ynpyrocTy;
F - cuna;
G - moaynb cABUra;
| - MOMEHT MHEPLUUM ceYeHns bpyTTo;
]b - MOMEHT UHEepLUM CeYEeHUs BETBU;
Im; Id - MOMEHTbI MHEPLIMK CEYEHUA NOACA U PACKOCOB pepmbl;
1" - MOMEHT UHepLuMmK ceyeHuns pebpa, NnaHKu;
Ly MOMEHT MHEPLUM CEYEHUA NPOAONLHOrO pebpa;
If - MOMEHT UHEepLMM NPU CBOBOAHOM KpyUYeHuu;
I 1 .
s Y - MOMEHTbI MHEPLUM CeYEHUNS BPYTTO OTHOCUTE/IbHO OCEM X - X U Y - Y, COOTBETCTBEHHO;
Ixn . ]

Y - TO Ke, ceyeHuns HeTTo;

’



© - CEKTOPWAJIbHbIA MOMEHT MHEPLMN CEYEHUS;
M - MOMEHT, U3rnbatoLnin MOMEHT;

M

*; Y - MOMEHTbl OTHOCUTE/IbHO OCEM X - X U Y - Y, COOTBETCTBEHHO;
N - npoaonbHan cuna;

ad . A0ONO/HUTENIbHOE YCUNNE;

bm _ npoponbHan cuna oT MOMEHTa B BETBU KOMOHHbI;
Q - nonepeyHas cuna, cmna caoBura;

Qe

QS - YC/IOBHasA nonepeyHas cuna, NPpUXoAALLanca Ha CUCTEMY MAAHOK, PacrnoNOXKeHHbIX B 04HOM
M/IOCKOCTH;

- YCN0BHaA nonepeyHana cnaia anAa CoOeaMHUTENbHbLIX 3/1EMEHTOB;

ba - pacueTHoe conpoTUBNEHUE pacTAXKEHUIO GYHAAMEHTHbIX 6ONTOB;

bh . pacyeTHOE conpoTnusaeHUE PAaCTAXKEHNIO BbICOKOMPOYHbIX 60/1TOB;

R

PP _ pacueTHOe CONpPOTUBAEHUE CMATUIO OAHOBONTOBOTO COEANHEHMS;
R,

S - pacyeTHOe CONpPOoTMBAEHME Cpe3y 04HOBONTOBOroO CoeaANHEHUS;
Ry,
- pacyeTHOe CONpPOTMBEHWE PACTAKEHUIO 0AHOBONTOBOIO COeaNHEHUS;

R,

- HOPMAaTMBHOE COMPOTUB/AEHWE CTanu 6GOATOB, NPUHMMAEMOE pPaBHbIM BPeMeHHOMY

(o3
conpoTuBaeHUo B no rocydapCTBeHHbIM CTaHA4APTaM U TEXHUYECKUM YCN0BUAM Ha 6OI'ITbI,'

bu - pacueTHoe conpoTnsneHune pactaxeHuto U-obpasHbix 60NTOB;

byn HOpMaTUBHOE conpoTuBaEHNE CTa N 6onTos, NPUHUMaemoe paBHbIM npeaeny TeKy4yectmn

O
T no rocypapcTBeHHbIM CTaHAAPTaM N TEXHUYECKMM YC/I0BUAM Ha 60ﬂTbI;

«d - pacyeTHOe COMPOTUBAEHME AMAMETPANbHOMY CKaTUIO KaTKOB (npu cBo6OAHOM KacaHuW B
KOHCTPYKLMAX C OFPaHUYEHHOW NOABUNKHOCTbIO);

dh . pacyeTHOE conpoTnuBaEHNE PACTAXKEHUIO BbICOKOFIpO‘-IHOl‘;i NPOBOJIOKU,;

P pacyeTHOE CONPOTUBAEHME MECTHOMY CMATUIO B LMMHAPUYECKMX WapHUpax (Landax) npu
NJIOTHOM KacaHuu;

? - pacyeTHOe COnpPOTMBAEHUE CTaIN CMATUIO TOPLIEBOM NOBEPXHOCTM (MPU HAAUYNKN MPUTOHKMK);

§ - pacyeTHoe ConpoTUBJIEHUNE CTaNN COABUTY,

R

“ - pacyeTHOE COMPOTUB/JEHME CTaZM PACTANKEHUIO, CXHKATUIO, U3MMBY MO BPEMEHHOMY
COMPOTUBNEHMUIO;

(o3
un - gpemeHHoe ConpoTUBAEHUE CTaIN, NPUHMUMAEMOE PaBHbIM MUHUMANbHOMY 3HaYeHUto
Mo rocyaapCrBeHHbIM CTaHAAPTaAM U TEXHUYECKUM YCZTOBUAM Ha CTa/lb,

v - pacyeTHOE COMPOTMB/EHME CTANN YCTANOCT;
" pacueTHOE CONPOTUBAEHME YINIOBbIX LWBOB CPe3y (YCN0BHOMY) NO METasy LBa;

Wi - pacyeTHOe COMPOTUB/IEHNE CTbIKOBbIX CBAPHbIX COEAMHEHUI PACTANKEHUIO, CHKATUIO, U3rMOY
No BPEMEHHOMY COMPOTUB/IEHUIO;



Wit - HopmMmaTMBHOE COMPOTMB/IEHUE MeTaslNa WBa NO BpeMeHHOMY CONPOTUB/IEHUIO;

WS - pacyeTHOe COMPOTUBNEHMNE CTbIKOBbIX CBAPHbIX COEAMHEHUI CABUTY;

"Y - pacyeTHOEe CONPOTUB/IEHMUE CTbIKOBbIX CBAPHbIX COEAUHEHWUIN PACTANKEHMIO, CKATUIO, U3TNBY
no npeaeny TeKy4yecTu;

WZ - pacyeTHOE COMPOTMB/AEHME YI/OBbIX LWBOB cpe3y (YCAOBHOMY) MO MeTanny rpaHuupbl
cnnasieHns;

R

Y - pacyeTHoe COMnpOTUB/IEHNE CTaIM PACTAXKEHUIO, CKATUIO, M3rnby No npeaeny TeKy4yecTy;

Y 10 e, s nonku (nosca);

Y - 10 e, ANA CTEHKW;

v O
R npeagen Teky4yectu Ctaanm, npuHMmaemblin paBHbIM 3HAYEHUIKO npeaesia TeEKy4ecTu T no
rocyaapCTtBeHHbIM CTaHA4APTaAM U TEXHUYECKUM YC/IOBUAM Ha CTa/lb,

S - CTaTMYECKMIA MOMEHT CABUTaeMOoM YacTu CeYEHUA BPYTTO OTHOCUTE/IbHO HENTPAJIbHOW OCY;

;Y - MOMEHTbl COMPOTMBAEHUA CEYEHUA BPYTTO OTHOCUTENbLHO OCEM X - X U Y - Y,
COOTBETCTBEHHO;
w.oW ) )
<, - MOMEHTbI CONPOTUBNEHNA CEYEHMNA AR CXHATOWN U PACTAHYTOMN NOSIKM COOTBETCTBEHHO;
W yn o
. MOMEHTbI COMPOTUBAEHUA CEYEHUA HETTO OTHOCUTE/IbHO OCeM X - X U Y - Y,
COOTBETCTBEHHO;
b - wWnpuHa;

9 - pacyeTHas WMUPUHA;

b

/" - wupuHa nonkm (nosca);

" - WWpMHa BbICTyNatoLLel Yyactn pebpa, ceeca;
c

X .

;7 - KoadpdULMEHTbI oA pacyeTa C yYeTOM Pas3BUTUA NAACTUYECKUX dedopmaumii npu nsrnbe
OTHOCUTENIbHO OCEW X - X, Y - Y, COOTBETCTBEHHO;

d - guameTp otBepcTma 60NTa;

b - Hapy»KHbI AnameTp cTep>HA 6onTa;
€ - SKCLeHTPUCUTET CUNbI;
h - BbicOTa;

d - pac4eTHaA BbICOTA CTEHKMU;

" - BbICOTA CTEHKM;
i - pagnyc MHepPLMU ceYeHus;

min _ HauMEHbLIUI PaaUYC MHEPLIMUN CEYEHNS;
il y
x; Y - paguycbl UHEPLMM CEYEHUA OTHOCUTENbHO OCEM X - X U Y - Y COOTBETCTBEHHO;

k

/- kaTeT yrnosoro wsa;
| - ANnHa, nponert;

¢ - ANIMHA CTOMKMN, KOJIOHHbI, PaCnopKu;

4 - nNnHa packoca;



d - pacyeTHaa 4NINHa;
M - pAWMHA NaHenn nosAca pepmbl UAN KOIOHHbI;
5 - OJINHA NNAHKK;

W - ANMHA CBAPHOrO LWBa;

1!

x, Y - pacyeTHble A/INHbI 3N1EMEHTa B MJIOCKOCTAX, NepneHAMKYNAPHbIX OCAM X - X U Y - Y,
COOTBETCTBEHHO,

m=ed/W,

M - OTHOCUTENbHbIN 3KCLEHTPUCUTET,
r- pagnyc;
t - TONWmHa;

t
/" - TonwwmHa nonkm (nosca);

t
W - TONLWMWHA CTEHKMW;

a, :Af/AW.

a o
- OTHOWeEHME naowaaen ce4eHnn Nosikmn (nonca) N CTEHKMU

ﬁf; ﬂz - KoadduUMEHTbl ANA pacyeTa YrA0BOro LWBa COOTBETCTBEHHO NO MeTanany WBea M No
MeTasy rpaHunLbl CriaBAEHMS;

Vs Ko3apdumumeHT ycnosmin paboTbl 60NTOBOrO COeAMHEHUS;

Ve . K03 PULMEHT ycnoBuin paboThl;
Vi . KO3 PUUMEHT HAAEKHOCTM MO HarpysKe;
V. KO3pPUUMEHT HaLEKHOCTU NO MaTepuany;
Vn . :

K03 PULMEHT HafEKHOCTM NO OTBETCTBEHHOCTY;
Vs . KO3pOUUMEHT HaAEKHOCTU MO YCTOMYMBOCTY;

’
Y KO3GOULMEHT HAaZEKHOCTU B pacyeTax No BpeMeHHOMY CONPOTUBIEHUIO;
. KO3pdMUNEHT BAMAHMA GOPMbI CEYEHUSA;
A=1,/i
A rMbKocTb, o,
I A=2JR IE
- YCNOBHasA rMOKoCTb, ;

€

. npuneeaeHHanA rmbKocTb CTep*XHA CKBO3HOIo Ce4yeHunsa;

¢ - ycnosHas npuseneHHaA MMBKOCTb CTEPIKHA CKBO3HOTO CEYEHUS,

A, =(,/t) R IE

- yC/I0BHaA rMOKOCTb CBeca nosca, ! ( o f)\/yi;

| A =(b, /t )R IE

1~ ycnosHas rMBKOCTb MOACHOTO INCTA, 7l ( ef 1 f) v ;
A, =(h,/t)R, E

W - yCNOBHaA rMOBKOCTb CTEHKM, « ¥ ;

|
<l
Ry

|

R
&
ﬂ
<

e

RSN

N

o npegenbHan ycnoBHaA rmMbKocTb cBeca nosca (I'IOFICHOI'O /'IMCTa),'

W - npefAenbHas yCNoBHaA TMOKOCTb CTEHKMY;

A

x, Y - pacyeTHble TMBKOCTU 3/1EMEHTa B MIOCKOCTAX, NEPNEHANKYNAPHbLIX OCAM X - X U Y - Y,
COOTBETCTBEHHO;



V - kKoadduumeHT nonepeyHoli gedbopmaumn ctanm (MyaccoHa);

o-loc
- MeCTHOe HanpAaxeHue,

o O
*: Y - Hopma/ibHble HaNPAMKeHUsA, NapannenbHble OCAM X - X U Y - Y, COOTBETCTBEHHO;

7

r. KacCaTe/ibHOe HanpAaxXeHue;

0

- KO3ODUUMEHT YCTOMUMBOCTU MPU CHATUM;
P K03 DUUMNEHT YCTOMUMBOCTU NpU U3rnbe;

Pe . K03 OULMNEHT YCTOMUYMBOCTM NPU CHATUM C U3TMOOM;

¢exy

- KO3OPULMEHT YCTOMUYMBOCTM NPU CKATUKM C N3rMBOM B ABYX NAOCKOCTSAX.
6.2. MHAeKcbl ByKBEHHbIX 0603HAYEHMI U NOACHAIOLLME UX CNOBA

a - aHKepHbIK (anchor);

a - 0CeBOW, LeHTpanbHbIM (axial);

b - 6anka (beam);

b - 60T (bolt);

C - CcXKaTue (compression);

C - KOJIOHHa, cTolKa (column);

C - NoAc KoNoHHbI (chord of column);
d - pacueTHbIl (design);

d - packoc (diagonal);

e - aKcUeHTpucuTeT (excentricity);

f - nosic, nonka 6anku (flang);

f - cuna (force);

f - Tpenue (friction);

f - wos cBapHoii yrnosoi (fillet weld);
h - BbicokonpouHblii (highstrength);
i - HUKHKI (inferior);

| - npoponbHbIn (longitudinal);

m - cpeaHuii (middle);

m - MoMeHT (moment);

m - maTepuan (material);

N - HOPMaTMBHbINM (normative);

n - HeTTo (net);

p - cmATUe, AaBneHue (pressure);

r - 3aKknenka (rivet);

r - pebpo (rib);

s - caswur, cpes (shear);

S - BEpXHWIA (super);

s - ycToiumsocTb (stability);

t - pacTaxeHue (tension);

u - npeaenbHbli (ultimate);

U - BpeMmeHHoe conpoTtueaeHue (ultimate strength);
Vv - Bubpauus (vibration);

W - CTeHKa 6anku (web);

w - cBapKa (welding);

y - npeaen Tekyyectu (yield point);
Z - 30Ha (zone);

abs - abcontoTHbIN (absolute);

ad - gononHuTenbHbIM (additional);



Cr - KpuTUYeckmuii (critical);

ef - adpdekTusHbI (effective);

fic - dukTMBHBIN (fictitious);

loc - mecTHbIM (local);

max - MakCMMasbHbIM (maximum);

min - MUHUMaAbHbIK (Minimum);

rel - oTHocuTenbHbIN (relative).

MpumedaHue. [Byx- U TpexbyKBeHHble MHAEKCbI OTAENATCA OT APYrMX MHAEKCOB 3anATOM.

MpunoxeHune B
(cnpaBouHoe)

MATEPUA/DBI 4118 CTAZIbHbIX KOHCTPYKLIUI
IPyNnbl CTaNbHbIX KOHCTPYKLMIA

lpynna 1. CBapHble KOHCTPYKUMM <*> nnMbO KX 3nemeHTbl, paboTatouwme B 0cobo TAMKENbIX
YCNOBUAX, B TOM YUCNE MAKCMMaJbHO CTECHAIOWMX pa3BUTME naacTMyeckux gedopmauuii, uam
noAseprarolimMecs HenocpeacTBEHHOMY BO3AENCTBUIO AUHAMMYECKMX <**>, BUBPALMOHHbLIX WK
NOABWMMKHbIX HarpysoKk (moaKkpaHoBble 6anku; 6anku paboumx naowanok; 6anky nytel NoLBUNKHOMO
TPaHCNOPTa; 3/1eMeHTbl KOHCTPYKUMIA OYHKepHbIX M pPas3rpy3oudHbiX 3CTaKad, HenocpeacTBEHHO
BOCMPUHUMAIOLLMX HarPy3Kn oT NOABUMKHbIX COCTABOB; rNaBHble 6anKN U puUrean pam npu AMHamMMUYecKoi
Harpyske; nposeTHble CTPOEeHUs TPaHCMOPTEPHbIX ranepei; GacoHKN Gepm; CTEHKM, OKpPaMKn OHWULL,
KO/IbLL@ »KECTKOCTU, M/aBalolWMe KpbIWK, NOKPbITUA pPe3epByapoB U rasro/ibaepos; byHKepHble Hankuy;
060/104KM Napabonyeckux 6YHKePOB; CTasibHble 060/104KM CBOBOAHO CTOALLMX AbIMOBBIX TPY6; CBapHble
cneumanbHble onopbl H6O/bLIMX MEPExodoB NMHUIA 3anekTponepenadm (B/1) BbicoToit 6onee 60 m;
3/1eMEHTbI OTTAMKEK MaUT 1 OTTAMKEYUHbIX Y3/108B).

<*> KOHCprKLI,VIFI N1 ee snNemMeHT CYHUTAKTCA MMerWwMMKU CBapHble coeanHeHnA, eCn OHU

0'>O,3Ry

pacnosioXKeHbl B MECTax AeNCTBMA 3HAUYUTEIbHbIX PACYETHbIX PACTATMBAOWMNX HAMPAXKEHW (

o>0,3R,, o>0,3R
; nau "2 ) (Mb0o B MecTax, rAe BO3MOXKHO pa3pylueHue CBapHOTO COeAMHEeHMS,
Hanpumep, M3-3a 3HAYMTENbHbIX OCTAaTOYHbIX HAMPAXKEHWI, YTO MOXKET NPUBECTU K HEMPUrOAHOCTU K
3KCMYaTaLMM KOHCTPYKLLMM B LIESIOM.
<**> KOHCTPYKLMM OTHOCATCA K MOABEPralolyMmMca BO3AENCTBMIO ANHAMUYECKUX Harpy3oK, ecu
OTHOLWeHMe abCoMOTHOrO 3Ha4EHNA HOPMaNbHOTO HANPAKEHMA, BbI3BAHHOTO AMHAMMUYECKOI Harpy3Koii,

K CyMMapHOMY PacTArVBaloLLEMY HaMpAKEHWIO OT BCeX Harpy3oK B Tom xe ceuyeHun & >0,2.

lpynna 2. CBapHble KOHCTPYKLMM MO0 UX 31eMeHTbl, paboTatoLime NPy CTaTUYECKOW HarpysKe npu
Ha/ YUK MONA PACTArMBAIOWMNX HaNPAXKEeHUH (depmbl; purenn pam; 6ankum NepeKkpbITUA U MOKPLITUIA;
KOCOypbl NecTHUL,; 060104KM CUNOCOB; Onopbl BJ1, 3a MCKAOYEHMEM CBAPHbIX ONOP 60NbLIMX NEPEXOAOB;
OMnopbl  OWMHOBKM  OTKPLITbIX  pacnpeenunTeNbHbiX  YCTPOWCTB  noactaHuuii  (OPY);  onopbl
TPAHCMNOPTEPHbIX rafepel; MPOKEKTOPHbIE MayTbl; 31EMEHTbI KOMBWHMPOBAHHbLIX OMOP aHTEHHbIX
coopyKeHui (AC) u apyrve pacTaHyTble, pacTaHyTO-u3rnbaembie U nU3rMbaemble 31eMeHTbl), a TaKKe
KOHCTPYKLMMU M UX 3NEMEHTbI TPYNnbl 1 Npy OTCYTCTBUM CBAPHbIX COEANHEHUIA.

lpynna 3. CBapHble KOHCTPYKLMU NMBO UX 3nemeHTbl, paboTatolwme Npu CTaTUYECKOM Harpyske
NPEMMYLLECTBEHHO Ha CXaTue (KONIOHHbI U CTOMKU; OMOpPHbIE MAWUTbI; 31EMEHTbI HACTUA NEPEKPLITUI;
KOHCTPYKLMM, MOAAePKMBAtOLLME TEXHOOTMYEeCKoe 060pya0BaHMeE; BEPTUKA/IbHbIE CBA3M MO KOJIOHHaM



C HanpAXKeHUAMM B CBA3AX CBbILIE Ry ; aHKepHble, Hecylme U GUKCUpyoLMe KOHCTPYKLUMM (onopbl,
pUrenn }KecTKMx nonepedmH, GMKcaTopbl) KOHTAKTHOM CETU TpaHCNopTa; onopbl Nnog, obopyaosaHue OPY,
Kpome ornop Noj BbIKAloYaTeNn; 3NemMeHTbl CcTBOIOB M HaweH AC; KONOHHbI 6E@TOHOBO3HbLIX 3CTaKaz;
NPOroHbl NOKPbLITUI U OPYIrMe CXKaTble U CKaATo-U3rnMbaemble 3/IEMEHTbI), a TaKKe KOHCTPYKUUM N UX
3IeMEHTbI FPynMbl 2 NPU OTCYTCTBUMU CBAPHbIX COeANHEHUN.

lpynna 4. BcnomoraTesibHble KOHCTPYKLUMWU 34aHUIA U COOPYIKEHUI (CBA3KU, KPOME YKasaHHbIX B
rpynne 3; anemeHTbl ¢axBepKa; NEeCTHUUbI; Tpanbl; MJOWAAKK; OrparkAeHuA; MEeTa/lJIOKOHCTPYKLUUMK
KabenbHbIX KaHanoB; BCMOMOraTe/lbHble 3/IEMEHTbl COOPYNKEHUN U T.M.), @ TaK¥Ke KOHCTPYKUMU N UX
3JIEMEHTbI FTPynnbl 3 NPY OTCYTCTBUM CBAPHbIX COEANHEHUN.

MpumeyaHms. 1. Mpu Ha3HAYEHUU CTaAN B KOHCTPYKUMAX 34aHUN N COOPYXKEHWUM | ypoBHSA
oTtBeTcTBeHHOCTM no FOCT 27751 Homep rpynnbl KOHCTPYKLMIA YyMeHbLLIAeTca Ha eanHuly (ans rpynn 2 -
4).

2. Mpu TonwmHe npokata t > 40 MM HOMep TPynNMbl KOHCTPYKLUI YMEHbLIAeTcA Ha eauHuLy (ans
rpynn 2 - 4), npu ToAWUHe NpokKaTta t <= 8 Mmm - yBennuusaetcsa Ha eamHuuy (ana rpynn 1 - 3). Mpu atom
NpoKaT To/IWMHOM 25 mm 1 Bonee ans 3N1eMeHTOB CBapHbIX KOHCTPYKLNI, paboTatolWmx Ha pacTaxKeHue
B Hanpas/ieHMM TOJIWMHBI, U OCTaZlbHOW MpOKaT TO/WMHOW 6onee 40 MM OO0MKHbI YAOBNETBOPATb
TpeboBaHuam FOCT 28870: ana KOHCTPYKUMI rpynnbl 1 - ypoBHA oTBeTcTBeHHOCTM | (no FOCT 27751),
TpeboBaHUAM rpynnbl KadecTBa Z35; Ana Apyrux KOHCTPYKUMI rpynnbl 1, a Takxe AnAa ¢bnaHuesbIX
coeaMHEHUN U B C/lydae, Koraa ycuane HopmasibHO NOBEPXHOCTU NIUCTA, - TPeboBaHMAM rpynmnbl KayecTsa
Z25; B OCTanbHbIX cayyasx - Z15.

Tabnuua B.1

HasHaueHue cTanei B KOHCTPYKUMNAX N COOPYHKEHUNAX

Cranu 1o YCHOBMSA NPUMEHEHMUS CTallu IpU
pacueTHoOll Temnepatype, °C

t >= -45 > t t < =55
-45 >= =55

IJIs1 TPYHNIl KOHCTPYKUMUM

TOCT 27772|TOCT 535, |[T'OCT 19281 |TY 14-1-5399|1 |2|3|1 |2 |31 (2 3
TOCT 14637
C235 Cr3xn2 - |=(+]|- - |[-1- |- |-
C245 Cr3nch - | +Hx|=- |- [-1- |- |-
C255, C285|Cr3cnb + [x|x|- [- |-|- [- |-
C345 09T2C 3 11(1(3 3 (1[4 (4 |2 mmm 3
121414121124 (15)115(7 mmm 12
06ME® R I S I IS o S I R
O6o3HaueHMsa, NOPUHATHE B Tabiauue B.1l:
3Hak "+" - crnenyetT npuMeHATH; "-" - He cJenyeT NPUMMEHATH;
"x" - MOXHO IPMMEHATH [IPUM COOTBETCTBYIEM TEXHUKO—3KOHOMMUYUECKOM
OOOCHOBAHMMN.
[lprMeuaHmsd. 1. PacuerHas TeMIepaTrypa yCTaHaBJIMBaETCHA

corylacHo 5.1.3.

2. Ipu wucnosbz30BaHuM crajer C345 u 09T2C B umMcamTesie IaHEB
KaTeropur TpebOoOBaHUM 10 yIapHOM BSA3KOCTHU no IOCT 27772,
B BHaAMeHaTeJle — aHaJIOTMUHHEe KaTeropmum o I['OCT 19281.

3. B KOHCTPpyKUMAx Tpynnu 4 npm t >= -45 °C Ha3HauawT CTajb
C235 mno TOCT 27772 wmn Cr3xn2 wm Cr3nc?2 no I'OCT 535 VZnpeZi
T'OCT 14637, npm 0OoJlee HMBKUX PaCUETHBX TeMlIepaTypax - CTaju




C245, C255, (C285 mo TOCT 27772 wnmmm Cr3ncb m CT3cn5 nmo I'OCT 535
minu o I'OCT 14637.

4. IlpokaT IOBHIUEHHOMW oOTHecToMkocTu 06MB® mno TY 14-1-5399
uMeeT cBoycTBa craysm C345-4 mo TOCT 27772.

5. IlpokaT "3 CTajguM C [OpeneJioM TeKydecTu R >= 390 H/MmMm2

yn
HasHauaeTCcsd COoIJlacHO TpeboBaHMaM Tadmnui B.3 u B.4.

6. Cranmmu 1Jisg KOHCTPYKLMM, BO3BOIOMMLEIX B paloHax C pacyeTHOMU
TeMnepaTypoin t < -45 °C, HO DSKCIJIyaTHUPYEeMHX B OTallJIMBaeMbIX
IIOMENEeHMAX, NPMHMMAT KaK »OJj8a CpeOHeM MeCA4YHOM TeMIepaTypr
BO3Oyxa B sHBAape COIJlacHO ykazauumaMm CHull 2.01.07 (cm. xapty 5
NpUJIOXeHUs 5) .

Cranu gns 1py6

Tabanua B.2

Mapka cTanu I'OCT Ycioeue NPUMMEHEHMA CTajM NPpM PacdeTHOM

(ToymMHa, MM) Temnepatype, °C

t >= -45 -45 > t >= -55 t < =55

IJ1s TPYNI KOHCTPYKLMUM

2 3 4 2 3 4 2|3

BCT3kn
BCT3km
BCr3rnc

(mo 4) TOCT 10705<1>[+2<3>|+2<3>|+2<3>[+2<3>[+2<3>|+2<3> |- |-
(
(
BCr3mnc (
(
(
(

4,5 - 10) [TOCT 10705<1>|- +2<3>[4+2<3>| - - - --
no 5,5) TOCT 10705<1>[+2<3>|+2<3>|+2<3>|~- +2<3>[+2<3> |- |-

6 - 10) T'OCT 10705<1>|+6 +6 +6 - - +6 -|-
BCT3cn (6 - 10) TOCT 10705<1>|- - - - +5 - -1-
BCr3mnc (5 - 15) TOCT 10706<2>|- +4 +4 - - +4 -|-
BCt3cn (5 - 15) TOCT 10706<2>|- - - - +4 - - -
20<4> T'OCT 8731 + + - - - - -|-
0912C<4> TOCT 8731 + + - + + - --

+2<3>

+2<3>

OBosHaueHMUa, NPUHATHE B Tabiuue B.2:

"+" - crnemyerT nOpuMeHATH; "-" - He cJyemyeT NpPMMEHATH; uUubppa
y 3Haka "+" o3HavaeT KaTeIropMKo CTajll.

<1> T'pynna B, Tabmmua 1 I'OCT 10705.

<2> T'pynma B c IOOTIIOJIHUT €JIb HEIMU TpeboBaHMAMM 1o 5.1.4
T'OCT 10706.

<3> Kpowme omnop BJI, OPY m KC.

<4> BecmoBHBEE TIopsaueredopMUpPOBaHHEE TPYOH M3 yKa3aHHHX
MapoK CTaJM OONYyCKaeTCs MNPMMEHATh OJIS SJIEMEHTOB CIeLMaJIbHEIX OIOpP
foypmmx nepexonoB BJI BeicoToM Bojee 60 M (rpymnna KOHCTPyKUMM 1) .

[lpyMeuaHue. BecmoBHEle ToOpsdYenedopMMpOBAHHEE TPYOH M3 CTalM
vapxu 20 mo T'OCT 8731 mnpu pacueTHOM Temnepartype t >= -45 °C
C  DOOTOJIHUTEJIbHEIMM TpeOOBaHUAMM 10 yIOapHOM BASKOCTU npu
Temnepatype MuHyc 20 °C - He meHee 30 Ix/cM2; w©u3 CTaluM MapKu
09T2C no TOCT 8731 mpwm pacuerTHoOil Temneparype —-45 > t, °C >= -55
C  DOOTOJIHUTEJIbHEIMM TpeOOoBaHUAMM o yIOapHOM BA3KOCTMU: IPU
Temneparype MuHyc 40 °C - He meHee 40 Ix/cM2 NpM TOJIIMHE CTEHKU
no 9 mM m 35 Ix/cmM2 npu TosuumHe cTeHkM 10 MM u BoJjee.

Hopmupyemble NoKasaTenn yaapHOM BA3KOCTM NpoKaTa

Tabnuua B.3

PacueTHEE I'pynna| HopMupyeMele OkKasaTeNIM yOapHOM BA3KOCTM IJjid INpoKaTa C

TEeMNepaTypr, |KOHCT— npenesioM TekydecTu, H/mmM2

°C PYyKLMI | | T




R < 290 290 <= R < 390[390 <= R < 490(R >= 490
yn yn yn yn
-20 -40 -60
t >= -45 1 KCA + KCV KCV KCV KCV
2 To xe To xe To xe To xe
3 " " " "
-20 -40 -40 -60
-45 > t >= =-55]|1 KCA + KCV KCV KCVv KCV
0 -20
2 KCA + KCV KCV To xe To xe
3 To xe To xe " "
-20 -40 -60 -60
t < =55 1 KCA + KCV KCV KCVv KCV
2 To xe To xe To xe To xe
3 " " " "

MpumeyaHua. 1. KCV - yaapHas BA3KOCTb Ha obpasuax ¢ V-o6pasHbim Hagpesom (Tun 11 no FOCT

9454), nHpekc t (KCV[) - pernameHTMpoBaHHas TemnepaTypa MCMbITaHUA Ha YyAapHbIM U3rub,
OTCYTCTBME MHAEKCA 03HavaeT Temnepatypy +20 °C; KCA - ygapHas BA3KOCTb npu Temnepatype +20 °C npu
ncnbiTaHMn obpasuos T™MnNa 1 no FOCT 9454 ¢ V-o6pasHbiM Hagpe3om nocne AedpopmMaLMOHHOro
CTapeHusa.

2. Hopmbl yaapHoOR BA3KOCTU:

. R KCV ™
1) ana craneiic " <290 H/mm2 - KCV = = 34 [I>k/cm2 Ha npoaonbHbIX obpasuax u 25
[xk/cm2 Ha nonepeyHbix obpasuax; KCA = 29 [x/cm2;

R 0 -20 —40
2) ana cranei ¢ 290 < T <390 H/mm2 - KCV"™ - KCV = KCV = 34 Ox/cm2 Ha
Npoao/ibHbIX obpasuax n 25 [Ixk/cm2 Ha nonepeyHbix 06pasuax;

R —40 -60
3) ana ctanen ¢ 390 < T <490 H/MM2 - KCcv - KCV =25 x/cm2;

R ~60
4) pns craneiic " = 490 H/mm2 - KCV™ = 25 mw/em2.
Tabnunua B.4

TpeboBaHMA NO XMMUYECKOMY COCTaBY

HopMaTuBHEIE ComepxaHmMe 3JIEMEHTOB <*>, % c ., %
CONMPOTUBJIEHMS CTaju (He Oojee) 3
R , H/MM2 (He
yn C P S BoJiee)
R < 290 0,22 0,040 0,050 <**> |-
yn
290 <= R < 390 0,15 0,035 0,040 <**> [0,45
yn
390 <= R < 490 0,15 0,020 <***>[0,015 <***>|0,46
yn
490 <= R < 590 0,15 0,015 0,010 0,47
yn
R >= 590 0,15 0,010 0,005 0,51
yn

<*> MpeaenbHble OTKNOHEHUA N0 XMMWUYECKOMY COCTaBy B roTOBOM npokKate no FOCT 27772.



<**> B cnyyae Tepmmnyeckolt 06paboTKM, HanpaBAeHHOW Ha U3mesibYeHuMe 3epHa, S < 0,025%.
<***%5 54 p <0,020%.

) C,
MpumeyaHue. YrnepoaHblil aKBUBaNeHT (2, %) onpeaensercs no popmyne

Mn Si Cr Ni Cu V+Nb Mo P
C,=C+—+—+—+—+—+——+—+—
6 24 5 40 13 14 4 2

rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBble 4011 3n1eMeHTOB, %.
Tabnunua B.5
HopmaTmBHbIE U pacyeTHble CONPOTUBAEHUA MPU PACTAKEHUM,

CKaTUK 1 n3rnbe ANCTOBOro, LIMPOKOMOAOCHOTO
YHMBepCcanbHOro 1 GacoHHOro npokaTa

Cranp 1o TommmrHa HopmMmaTuBHOE PacueTHOE
TOCT 27772 |npokaTa <*>, [conpoTmueiieHue <**> |CONPOTUBJIEHUE <*¥**>
MM npokara, H/mMm2 npokara, H/mMm2
R R R R
yn un v u
C235 Or 2 mo 8 235 360 230/225 350/345
C245 Or 2 mo 20 245 370 240/235 360/350
Ce. 20 mo 30 |235 370 230/225 360/350
C255 Or 2 mo 20 245 370 240/235 360/350
Ce. 20 mo 40 |235 370 230/225 360/350
C285 Or 2 mo 10 275 390 270/260 380/370
Ce. 10 mo 20 |265 380 260/250 370/360
C345 Or 2 mo 20 325 470 315/310 460/450
Ce. 20 mo 40 |305 460 300/290 450/440
Ce. 40 nmo 80 |285 450 280/270 440/430
Ce. 80 mo 100|265 430 260/250 420/410
C345K Or 4 mo 10 345 470 335/330 460/450
C375 Or 2 mo 20 355 490 345/340 480/465
Ce. 20 mo 40 |335 480 325/320 470/455
C390 Or 4 mo 50 390 540 380/370 525/515
C440 Or 4 mo 30 440 590 430/420 575/560
Ce. 30 mo 50 |410 570 400/390 555/540
C590 Or 10 mo 40 590 685 575/560 670/650
C590K

<*> 3a ToNWMHY GaCOHHOro NPOoKaTa NPUHUMALOT TOLWMHY NOJKK.
<**> 33 HOPMATUBHOE COMPOTUBAEHME NPUHATbI FAPAHTUPOBAHHbIE 3HAYEHUA Npeaena TeEKYYecTm
M BPEMEHHOTO COMNPOTUBAEHUS, NPUBOAUMbIE B TOCYAAPCTBEHHbIX CTAHAAPTaX WAW TEXHUYECKUX



ycnosuax. B Tex cnydyasnx, Korga aTv 3HauyeHua npuMBeAeHbl TONIbKO B OAHOW cucTeMe eanHuL, (Krc/mm2),
HOpPMaTMBHbIE CONPOTUBAEHUA (H/MM2) BbIYUCAAIOT YMHOMKEHNEM COOTBETCTBYHOLLMX BENNYMH Ha 9,81 ¢
oKpyrneHnem fo 5 H/mm2. [donyckaetca nNpuMMeHeHWe 3HAYeHUI HOPMATMBHbIX COMPOTUMBAEHMMA,
OT/IMYHbIX OT NPUBeAEHHbIX B Tabaunue B.5.

<*#*> 3HaueHMA pacyeTHbIX CONPOTUBAEHUI NONYYEHbI AeNeHUEM HOPMATUBHbIX CONPOTUBNEHNI
Ha KO3GOdULUMEHTbI HaZeXHOCTU MO MaTepuany, onpeaesneHHble B COOTBETCTBMM C Tabauuen 3, U
oKpyrieHnem ao 5 H/mm2. B umcamTene npeacTaB/ieHbl 3HAYEHMA PACYETHBIX CONPOTUB/IEHUI NPOKaTa,
noctasnsiemoro no FOCT 27772 (Kpome cTann C590K) mam apyroit HOPMATMBHOM AOKYMEHTaUUM, B

KOTOpPOM MCMNOb3yeTCA npoueaypa KOHTPOAs CBOMCTB npoKkaTa no [OCT 27772 (7’" = 1,025), B

3HaMeHaTeNe - pacyeTHOe conpoTnBaeHne OCTaZIbHOro NpPoKaTa npu Vo =1,050.

HopmaTtuBHbIe U pacyeTHble CONPOTUBIEHUS NPU PACTANKEHUM,
cXatum n nsrmbe Tpyob

Mapka cTanm I'OCT TonumHa [ HopmaTtmBHOE | PacueTHOE
CTEHKM, [ CoOnpoTMURBRIIE- | CONPOTUBIIE~
MM Hue, H/mMm2 |Hume, H/MM2
R R R R
yn un v u
BCr3xn, BCT3mc, BC3cn|I'OCT 10705|Ho 10 225 |370 215 350
BCt3nc4, BCT3cn4 TOCT 107064 - 15 (245 (370 235 350
20 TOCT 8731 |4 - 36 |[245 |410 225 375
[IpMeuaHnme. HOpMaTMBHEIE CONPOTMBIIEHUSA OJId TPpyO M3 CTalu
mMapkm 09T2C mo T'OCT 8731 yCTaHaABIMBAKTCS 10 COTJIANIEHUI CTOPOH B
COOTBETCTBMM C TpeOOBaHMAMM DTOTO CTaHIaApPTAa.

PacueTHble CONPOTMBAEHMA NPOKaTa CMATHIO
TOPLLEBOI NOBEPXHOCTU, MECTHOMY CMATUIO
B UMNMHAPUYECKMX LWAPHMPAX, AMaMETPAIbHOMY CKaTUIO KaTKOB

BpemeHnHoe PacueTHOe CoONpoTuBJIeHMe, H/mMM2
CONPOTUBJIIEHNE,
H/Mm2 CMATHIO OVaMeTPaJlbHOMY
CXaTHO KaTKOB
TOPLEBOM MECTHOMY B (mpm cBOOOIHOM
IIOBEPXHOCTHU LUMIIMHIOPUYE CKUX KaCaHUM
(mpy Hammuuy |wapHMpax (uandax) | B KOHCTPYKLMAX
NPUTOHKM) R IpM IIJIOTHOM C OT'PAaHUYEHHOM
o) kKacaHum R INOOBMXHOCTBI) R
lp cd
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11

Tabnnua B.6

Tabnnua B.7



450 439/428 220/214
460 449/438 224/219
470 459/448 229/224
480 468/457 234/228
490 478/467 239/233
510 498/486 249/243
540 527/514 263/257
570 556/543 278/271
590 576/562 288/281

11/11
11/11
11/11
12/12
12/12
12/12
13/13
14/14
14/14

MpumeyaHune. B Ta6nmu,e YKa3aHbl 3Ha4YeHUA pacCyYeTHbIX COI'IpOTMB/'IEHMﬁ, BblMUCNEHHbIE NO

Vm

dopmynam pasgena 6 npu

= 1,025 (B yucautene) n

Vm

= 1,050 (B 3HameHaTene).

PacyeTHble CONpPOTUBNEHNA OTANBOK U3 YIIEPOAUCTON CTaIM

UMAX C OTPAHMUEHHOM
IIOIOBIMXHOCTBIO)

HanpsaxeHHOe coOCTOAHUE YciyiopHOe |PacueTHBEle CONPOTUB-
o6o3Ha- Jieduda, H/MM2, OTIUBOK
YyeHUre u3 yIJIEPOOMCTOM CTajM
MapoK
15J1 257 351 45]J1
PacTaxeHre, cxaTtmue u us3Tud R 150 180 210 250
u
CoBur R 90 110 130 150
S
CMATHME TOPLEBOM NOBEPXHOCTHU R 230 270 320 370
(IpM HaIM4UM HOPUTOHKM) p
CMATHME MEeCTHOEe B LUMIMHIPMUUeCKMX R 110 (130 160 180
mapHMpax (mandax) npmM IIJOCKOM 1p
KacCaHUM
IrnamMeTpasibHOE CXaTue KaTKOoB npu|R 6 7 8 10
CBODOOIOHOM KacaHuM (B KOHCTPYK-— cd

MATEPUA/IbI A/1A COEANMHEHUIA CTAIbHBIX KOHCTPYKLIN

MaTtepuanbl 4NA CBapKK, COOTBETCTBYIOLLME CTaNuN

Tabnnua B.8

Mpunoxenune I
(cnpaBoyHoe)

Tabnunua .1




CraJsb MaTepuraJisl Ojid CBapKu
B YTJIEKUC— non dirocoMm mopom— | IOKPBI—
JIOM Taze (mo T'OCT 9087) KOBOMI THIMM/
(rmo IIPOBO— [BJexKT-—
T'OCT 8050) JIOKOM ponamMmm
UM B eTo (o (mo T'OCT
cMecHu C T'OCT 9467)
apToOHOM (IO 26271)
T'OCT 10157)
Mapka TUI
BIIEKTPO—
CBAPOYHOM IIPOBOJIOKMU daoca nopou- |noa
KOBOM
IIPOBO—
JIOKU
R < 290 H/mMm2 |CB-08T'2C Ce-08A AH-348-A |[III-AH-3|242 <*>,
yn a) MIII-AH-8|242A
AH-60
Ce-08TA 246 <*>,
24 6A
290 H/MM2 <= CB-10TA <**>|AH-17-M 550 <*>,
<= R < AH-43 350A
yn AH-47
< 590 H/mm2 Ce-10T2 <**>|AH-348-A -
Cs-10HMA KHAHES
R >= 590 H/mMMm2|CB-08T'2C Ce-10HMA AH-17-M MII-AH-3|260
yn Ce-08XT'CMA
CB-10XT'2CMA [CB-08XH2T'MI0 III-AH-8 370
<*> omoc AH-60 m srmextTpomel Tunoe 242, 346, 350 npuMeHSAT IJsg

KOHCTPYKUMM TpyHnmn 2,

<**> He nNpuMeHATbL B codeTaHum c ¢iocom AH-43.
<x**> Tnma ¢imoca AH-348-A
MEXaHMYECKMUKX CBOMCTB MeTajljla WBa [IPY CBapke COEIMHEHUM DJIEMEHTOB

BCeX TOJIIMH IIPM pacCUeTHHIX TeMIepaTypax t < —-45
32 MM - OpM pacdeTHEIX TeMmnepaTypax t >= -45

[IlpuMeuaHMe .
0BOOCHOBAHUU
CBapOUHEE
yKa3aHHBE
MeTaJljla WBa,
CBOWCTE,

OIS
MaTepyralisl
B HacToAlmen
BHIIIOJIHAEMOT'O
obecreumBaeMbIx

[Tpm
CBapKM

HacTosmem Tabamue.

(mpoBOJIOKY,
Tabnuie.
C uUx HpMMeHeHMeM,

TpebyeTcsa

COOTBETCTBYIIEM
KOHCTPYKLMUN
GJTOCHI,

IIPMMEHEHMEM

°C.

3 mpmM pacueTHHIX TeMIepaTypax t >= —-45

°C.

IOOTIOJIHUTEJIb HEIN KOHTPOJIb

°C ¥ TOJIUMH CBHIIE

TEXHUKO-OKOHOMMYECKOM
VMCIIOJIBE30BaThb

OONyCcKaeTcs
3alMTHEE
[Ipy 3TOM MexaHMUEeCKMEe CBOMCTBAa
OOJIKHEl OBITHL HE HUXEe
MaTeprasioB

Tasbl)

, He

COIJIaCHO

Tabnnua .2

HopmaTuBHble M pacyeTHble CONPOTUBAEHUA MeTanNa YINOBbIX LWBOB

CBapOUHEIE MaTepualbl R , R,
wun wf
Tun sJexTpona Mapka IPOBOJIOKMU H/MMm2  |H/Mm2
(mo T'OCT 9467)
342, 342A Ce-08, Cs-08A 410 180




546, 346A Cs-08TA 450 200
550, 3950A Cs-08T2C, Ce-10TA, III-AH-8, IMII-AH-3|490 215
360 CB-08T2C <*>, Ce-10HMA, CsB-10T2 590 240
370 CB-10XT'2CMA, CB-08XH2IMIO 685 280
385 - 835 340
<*> ToJIbkKO IJiI WBOB C KkaTeToM k <= 8 MM B KOHCTPYKLMSIX

3 cTrajim C Ipe

f
nesioM TekyuecTtu 440 H/mMMm2 m Gosee.

TpeboBaHuA K 601Tam NPU PasINYHbIX YCTOBUAX UX MPUMEHEHMUA

PacuerHasa Knacc npouHoCTM OOJITOB M TpeOOBaHMUA K HUM
TeMmreparypa, t, no I'OCT 1759.4 B KOHCTPYKUMSIX
°C
HE paCCUMTHBAaEMBIX PaCCUYMNTHIBaEMBIX
Ha yCTaJlIoOCTb Ha yCTaJlIoOCTb
npmu pabtore OOJITOB Ha
pacTAaXeHue cpes pacTAaXeHue cpes
Wi cpes Wi cpes
>= —-45 5.6 5.6 5.6 5.6
8.8 8.8 8.8 8.8
10.9 10.9 10.9 10.9
- 12.9 - 12.9
-45 > t >= =55 5.6 5.6 5.6 5.6
8.8 8.8 8.8 <*> 8.8
10.9 10.9 10.9 <*> 10.9
- 12.9 - 12.9
< =55 5.6 5.6 - 5.6
8.8 <*> 8.8 8.8 <*> 8.8
10.9 <*> 10.9 10.9 <*> 10.9
- 12.9 - 12.9
<*> C TpebOOBaHMEM MCIHTAHMS Ha Pal3pEB Ha KOCOM manbe no 6.5
T'OCT 1759.4.
[IpuMeudaHMe . BHCOKONPOUHBIEe OGOsTE 0 I'OCT 22356 u3 CcTanM Mapku
40X "cemyexT" T[OPUMMEHSKTCS B TeX Xe KOHCTPYKUMSAX, UYUTO ¥ OOJITH

kJjlacca npounHocTm 10.9.

MapKu cTanu pyHAAMEHTHbIX 6ONTOB U YCNOBMA UX NPUMEHEHNA

KoucTpykumnm

HopmaTu
OOKyMe

BHBIN Mapka CcTalM IpU pacyeTHOMU
HT TeMmneparype, t, °C
>= -45 [-45 > t >= -55|< =55

Tabnuua .3

Tabnunua .4



KoHCcTpykumu, Kpome omnop|I'OCT 535 Cr3nc2, |Cr3nc4, -
BOB3IOYIHBIX JIMHUNM DJIEK— Cr3cn?2 (Cr3cné -
Tponepenauu, pacnpeme- |I'OCT 1050 20 - -

JIMTEJNIBHEIX YCTPOWUCTB T'OCT 19281 |- 09T2C-4 <*> 09T2C-4
M KOHTAKTHOM CeTHu <E>

IOna U-obpasHeXx 6ojToB, |[I'OCT 535 Cr3nc4, |- -

a Takxe QyHIaMeHTHEBIX Cr3cnd |- -
BOJITOB OIIOP BOS3IOYIIHEIX TOCT 19281 |- 09T2C-4 <*> 09r2C-6
JIMHUY B3JIeKTpolliepenavdu, <EA>

pacrnpenesiuTeibHEIX
YCTPOMCTE M KOHTAKTHOM
ceTu

<*> JlomyckaeTCcsa IPUMEHeHMe mOpyrmx cranerm no I'OCT 19281
xKaTeropuu 4.

<**> JlomycKaeTcs MNpMMeHeHMe »OpyImx crajer no I'OCT 19281
KaTeropmm 6.

HopmaTtuBHble coNpoTUBAEHMA CTanu 6onToB
M pacyeTHble COMPOTUBNEHMSA
04HOB0ONTOBbIX COEANHEHUI Cpe3y U pacTaKeHuto, H/mm2

Kmacc npouHOCTHU R R R R
BonTOB bun byn bs bt

5.6 500 300 210 225

8.8 800 640 320 435

10.9 1000 900 400 540

12.9 1200 1080 420 -

40X "cesextT" 1100 990 405 550
[IlpyMedyaHme. 3HaUYeHMsa PACUETHBIX COINPOTUBIIEHUM, YKa3aHHBIE

B Tabmuue, BEIUMCJIEHE IO @¢opmMmysaM paszesia 3 C OKPyIJIEHMEM

o 5 H/MmM2.

HopmaTturBHble CONPOTMBIEHUA CTA/IM U PACYETHbIE COMPOTUBNEHUSA
CMATUIO 3/1eMeHTOB B 60/ITOBbIX coeanHeHuax, H/mm2

BpeMeHHOe COIPOTUBJIIEHME R nJjss OOJITOB
CTaJiM COeIMHSEMBIX BJIEMEHTOB bp
R
un KJIacCa TOYHOCTM A|KJIACCOB TOUYHOCTU
BuC
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595

Tabnunua .5

Tabnuua l.6



460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775
[IpuMeuyaHnme. SHaAUEHMS PACUETHBEX CONPOTUBIIEHMN, yKa3aHHBE B
Tabauie, BHUMCJIEHH [0 GopMyJsiaM pasmejia 6 C OKpPYIJIEHMEM IO
5 H/MM2.

Tabnuua .7
PacueTtHblie CoONpoOTUBNEHUA PACTAXKEHUIO d)pr,aMEHTHbIX bontos
HoMMHAJIBHEN IOMaMETP R , H/MMm2, nns GOJNTOB M3 CTalM Mapok
BOJITOB, MM ba
no I'OCT 535 <*> no T'OCT 19281 <*>
Cr3nc4, Cr3nc2, Cr3cn4, 09r2c-6, 0912C-8
Cr3cnz
12, 16, 20 200 265
24, 30 190 245
36 190 230
42, 48, 56 180 230
64, 72, 80 180 220
90, 100 180 210
110, 125, 140 165 210
<*> PacyeTHHE CONPOTMBJIEHMA A OOJITOB U3 IPYyTUX CTajen
BEUMCJIIATCA NO QopMmyJsaM paszpeya /.
Mpumeuanusa. 1. Cranb 1o I'OCT 535 moipkHa MNOCTAaBJIATHCA MO 1-M
Tpynne.
2. B rTabmmue yKasaHH 3Ha4YEeHMUs pacCuUeTHBIX CONMPOTUBJIIEHNI,
BHIUMCJIEHHBIE O GopMmyJsiaM paszneja 7 ¢ OKpyTJieHuem mo 5 H/mm2.
Tabnunua .8

HopmaTtusHble U pacyeTHble conpoTusaeHus, H/mm2,
PacTAXKEeHUIO BbICOKOMPOUHbIX 60nTOB no NOCT 22356
13 ctanu mapkum 40X "cenekt"

HoMMHAaJIBEHEM IMaMeTp pesbObl, R R
MM bun bh

16, 20, (22), 24, (27) 1100 770

30 950 665

36 750 525

42 650 455

48 600 420

[lpMeuaHnue. PasMepd, 3aKJIOUEHHBIE B CKOOKN, IPVIMEHATH

HEe PEeKOMEeHIOyeTCH.



Mnowaau cedyeHma 6ontos, cm2, no FOCT 1759.4

d, mMm|16 (18) 20 (22) 24 (27) 30 36 42 48

A 2,01 (2,54 (3,14 (3,80 (4,52 [(5,72 |7,06]10,17]13,85]18,09
b

A 1,57 |1,92 |2,45 |3,03 |3,53 |4,59 |5,61|8,16 |11,20(14,72
bn

[IpyMmeuvanma. 1. [momanu cedveHMs OOJITOB IMaMETPOM CBblne 48 MM

npuHMManT 1o I'OCT 24379.0.

2. PaSMepr, 3aKJIDUEeHHEIE B CKOOKM, He PeKoOMeHOyeTCHAd IIPVIMEHATDH

B KOHCTPYKLMAX, KpoMe omnop BJI m OPY.

PU3SNYECKME XAPAKTEPUCTUKN MATEPUAIOB

dusnyeckne xapakTepUCTUKM MaTepmanos
AN CTaNIbHbIX KOHCTPYKLMIA

XapaKTepuCcTUKA 3HaueHMe
[soTHOCTE PO, KI'/M3:
npokKaTa M CTAaJIbHEIX OTJIMBOK 7850
OTJIMBOK U3 UyIT'yHa 7200
-1 -4
Ko3bdMUMEeHT JIMHEeMHOTO pacumupeHmsa anabda, - C 0,12 10
Monmyse ynpyroctu E, H/MmM2:
5
IIPOKATHOM CTaJl, CTaJIbHBIX OTJIIMBOK 2,06 10
5
IIy4YKOB M MNpsAleM NapajylesIbHBIX IPOBOJIOK 1,96 10
KaHATOB CTAaJIbHEIX :
5
CHMPAJIbHEIX M 3aKPBITHX 1,67 10
HECYMUX :
5
IBOVHOM CBUBKU 1,47 10
5
OBOMHOM CBMBKM C HeMeTaJlJIMUeCKMM CcepIedHuKoM |1,27 10
5
Monmysnp CIOBUI'a NPOKATHOM CTaJM M CTaJIbHEIX OoTJMBOk |0, 79 10
G, H/mm2
KosbdmumeHnT nomnepeunHom nedopmaumm (IlyaccoHa) HIO 0,3

Tabnnua .9

MpunoxeHue [
(cnpaBoyHoe)

Tabnumua 4.1



[lpyMeuaHre . 3HAUEHMA
IpenBapuUTESIbHO BBHITSAHY THIX

MOIYyJis
ycunmueM,

YyCuima IOJId KaHaTOB B ILeJIOM.

YyOpyTrocTu
pPaBHEIM He MeHee 60% pPaspPEIBHOTO

IJaHEBI

J1a

KaHaTOB,

Tabnuua A.2

¢M3MH€CKMexapaKTepMCTMKM npoBoAo0B 1 NPOBOJIOKU

HamMeHOBaHMEe MaTepuasiob Mapka u MomyJib Konddouument
HOMMHAJIbHOE yopyroctu E, | JIMHEMHOTO
cedeHMue, MM2 H/Mm2 pacluMpeHud

-1
ansda, °C
5 -4
AJIIOMMHMEBEE IPOBOIA A, AHII; 16-800|0,630 x 10 0,23 x 10
no I'OCT 839
5 -4

MenHple npoBOHa M; 4-800 1,300 x 10 0,17 x 10

no T'OCT 839

CraneanoMuHMeBsle nposo- |AC, ACK; ACKII,

na no I'OCT 839 npu ACKC

OTHOUWEHUM IJIoWaney aJio—

MVHMS K CTajii, PaBHOM:

5 -4
6 - 6,25 10 u BoJee 0,825 x 10 0,192 x 10

5 -4
0,65 95 1,460 x 10 0,139 x 10

5 -4
4,29 - 4,39 120 m GoJee 0,890 x 10 0,183 x 10

5 -4
7,71 8,04 150 m Gojee 0,770 x 10 0,198 x 10

5 -4
1,46 185 u Gojee 1,140 x 10 0,155 x 10

5 -4
12,22 330 0,665 x 10 0,212 x 10

5 -4
18,2 - 18,5 400 m 500 0,665 x 10 0,212 x 10

Bumerannmueckas crajie—- |BCM 1

MeInHas IIPOBOJIOKA IO

T'OCT 3822 mmameTpoM,

MM 2

5 -4
1,6 - 4 2,0 - 12,5 1,870 x 10 0,127 x 10
5 -4
6 28,2 1,900 x 10 0,124 x 10
[IlpyMeyaHMe. 3BHaAUYEHMsS MaCCH [IPOBOIOB ¥ IPOBOJIOKM [IPVHUMAIT
no I'OCT 839 m T'OCT 3822.

MpunoxenHune E
(pekomeHnayemoe)



KO3®®UUMEHTbI YCTOBUI PABOTbI 419 PACTAHYTOIO
OAMHOYHOIO YTOJIKA, MPUKPEMIAEMOIO O4HOW NONIKON BONTAMM

3HavyeHuAa KoadPpuumMeHTa ycaosuit paboTbl Vel npu pacyete no popmyJie (6) ce4eHU pacTAHYTOro
OZIMHOYHOTO YroJika 13 CTaau ¢ npeaenom Tekyyectn 1o 380 H/mMm2, npuKkpeniaemoro ogHOM MoJIKOW
60nTamMn, NOCTaBAEHHbIMW B OAWH pAL MO OCU, PACMOJIOKEHHOM Ha paccToAHMAX He meHee 0,5b ot
0byLIKa yrosika n He meHee 1,2d oT nepa yro/akKa, cnegyeT onpegensts no opmyne

roe
nepom;

7/(:1 = (alAnl /An +a2)ﬁ , (El)

" - nnowaab CeYEHUA Yrosika HeTTo;

o, o
1 =2, B Ko3adduumeHTsl, onpegensdemble no tabnauue E.1.

nl - naowanb 4acTM CeYEHUA NPUKPENNAEeMOn MOMKN YroNKa MeXay Kpaem OTBepcTua U

Tabnunua E.1

o A
Kospduumentor 1, 2, B
KondduiumeHTE 3HauveHusa kom»ddmumMeHTOR anbda , anbda , OeTa
1 2
opu OIHOM OOJITe U npn a >= 1,5d u s >= 2d
PacCcToOSHMM a, PaBHOM opu kKoJnudyecTee OOJITOB B
pany
1,35d <*> 1,5d 2d 2 3 4
ansbda 1,70 1,70 1,70 1,77 1,45 1,17
1
anbba 0,05 0,05 0,05 0,19 0,36 0,47
2
tera 0,65 0,85 1,0 1,0 1,0 1,0
<*> TOJIbKO IJII DJIEMEHTOB pPeEIeTOK (pacKoCOB U PaclopokK),
KpoMe IIOCTOSHHO paboTamnlMx Ha pacTSXeHMe, OPpM TOJIIMHE IIOJIKM IO
6 MM.

Mpu pacyeTe TAr U NOACOB TpaBepc, anemeHToB onop BJl, OPY u KC, HenocpeacTBeHHO
MPUMbIKAIOLWMX K y31aM KpenaeHus MPOBOAOB, a TaKKe 3/EMEHTOB, COeAUHAIOWMX B CTOMKaX y3/bl

KpenaeHua TAr U pacTAHYTbIX NOSACOB TpaBepc, KoadpdpuumneHT Ve cnegyeT yMeHbWwnTb Ha 10%.
O603HayeHun, npuHATble B MpunoxkeHum E:
a - paccTosiHMe BAO/b YCUIUA OT Kpas 3/1IeMEHTA A0 LeHTpa bauKalwero oTeepcTus;

b - WMpKMHa NONKM YronKa;

S - PaCCToAHME BAO/Ib YCUNINA MeXAY LEHTPaMM OTBepCTMVI;
d- ANaMETpP OTBEPCTUA ANA bontac y4eTOM NONOXKUTENIbHOIO A0NYyCKa.



MpunoxerHune XK
(pekomeHayemoe)

KO3®DULIMEHTbI 419 PACYETA HA YCTOMYMBOCTb
UEHTPA/IbHO- N BHELLEHTPEHHO CXATbIX 3/IEMEHTOB

Tabnuua .1

KoaddumumeHT ycToMYMBOCTU NPU LLEHTPASIBHOM CXKaTUK
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~
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~
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YcioBHasa KondduumeHT oM 0Jjia TUNIOB KPUBHEIX YCTOMUMBOCTU

TMOKOCTDb

JaMbna a b C
999 998 992
994 986 950
981 967 929
968 948 901
954 927 878
938 905 842
920 881 811
900 855 778
877 826 744
851 794 709
820 760 672
785 722 635
747 683 598
704 643 562
660 602 526
615 562 492
572 524 460
530 487 430
475 453 401
431 421 375
393 392 351
359 359 328
330 330 308
304 304 289
281 281 271
261 261 255
242 242 240
225 226 226
211
198
186
174
164
155
147
139
132
125
119
105
094
084

0 076

5 069




11,0 063
11,5 057
12,0 053
12,5 049
13,0 045
14,0 039

[IpuMmeuaHue . 3HadeHuda kKoabdouumeHTa (m B Tabnuie yBEJIMUEHH
B 1000 pas.




KoadpuuneHT BanaHuA popmbl ceyeHuns n

3HadeHs v OpH

cc:f;?" " CreMa ceteHHA H IKCUEHTDHCHTET ;:_ 0s%s5 ]
01<ms5 S<m<20 0,lsm<s 55m<20
— 1,0 1,0 1,0
1 — sy : ) »
* <>“‘j _\I{:’J
N
2 . " - 0,85 0,85 0,85
%:n.zs
5
3 <§EI — 0,75 +0,02% 0,75 + 0,021 0,85
4 o e B — 11,35 — 0,05m) — 0,01 (5 —m) %, 1,1 1,1
G} = L-0,25
A
0,54
5 Yo N 0,25 | (1,45 — 0,05m) — 0,01 (5 — m)3, 12 1.2
L | 1 | e
—|— - N 0,5 | (1,75 — 0,1m) — 0,02 (5 — m) ¥, 125 1,25
P b 10,54, 0,54,

" . 4 <o,15 21,0 | (1,90 — 0,1m) — 0,02 (6 — m)7, | 1,4 —0,02% 1,3

6 g é——— [ a
© — 1n5{1-0,3(5-m) —] ns s
_IAJL Lso,1s A

7

~0.8%
n(1-08%)

_0.34%
“5(1 3 h)

ns[lao,sﬂ]

Tabnunua XK.2

OKoHyaHue Tabnunupl K.2



3nayeHus n npu
- A =
ce:lu:?un CxeMa cedeHMst U SKCHEHTPUCUTET A|[v 0<3 <5 x2>5
Q,lsmss 5<m<20 Ol<m<5 5sm<20
8 § h 0,25 | (0,75 + 0,05m) + 0,01(5 — m)X 1,0 1,0
A/ ®
b
/}._1_4 =F _I+
0,54, | | | 0,5 | (0,5+0,1m)+ 0,02 (5 — m3¥x 1,0 1,0
>1 | (0,25 +0,15m) + 0,03 (5 — m)X 1,0 1,0
9 0,5 [(1,25 — 0,05m) — 0,01 (5— m)% 1,0 1,0
>t | (1,5 —0,1m) — 0,02 (5 — m)X 1,0 1,0
10 0,5 1,4 1,4 1,4 1,4
1,0 1,6 — 0,01 (5 —m)X 1,6 1,35 + 0,05m 1,6
0,54, 0,254, 2,0 1,8 —0,02(5—m3x 1,8 1,3+0,1m 1,8
11 A 0.54, ¢ ? q 0,5 1,45 + 0,04m 1,65 1,45 + 0,04m 1,65
m_ }1 S v __—T— ° 1,0 1,8+ 0,12m 2,4 1,8 + 0,12m 2.4
/
o,si,, ! 0,54, | ! 1, 2,0+ 0,25m + 0,1% _ _ _
2,0 3,0 + 0,25m + 0,1%, — — -

Npumevauusn

I Jinst tunoB cevenyii 5—7 npyu noAcuyeTe 3HaAYEHUH A/Aw TJI0UIaabs BEPTHKAIBHBIX JIEMEHTOB ITOJIOK HE C/ILAYET YYUTBIBATS.
2 Anst TnoB ceueHuit 6—7 3HauCHUA Ty NPUHMMAIOT PABHBLIMK 3HA4EHUAM 1 UL TUIIA 5 MPU TeX Xe IHAYCHHMAX A/Aw.

KoaddunumeHT yctonumnsoctu Pe NPV BHELLEHTPEHHOM CXKaTuK
CNNIOLWHOCTEHYATbIX CTEPXKHEN B NJIOCKOCTU AENCTBUA MOMEHTA,

cosnap,arou.l,eﬁ C NN1OCKOCTbHO CMMMETPUN

YcnoBHan

rmbkoctb A

3Ha4veHue Pe npu npneegeHHOM OTHOCUTE/NIbHOM 3KCUEHTPUCUTETE

m of

0,1 0,25

0,5

0,75 1,0

1,25 1,5

1,75 2,0

Tabnuua XK.3



0,5
1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0
5,5
6,0
6,5
7,0
8,0
9,0
10,0
11,0

12,0

967

925

875

813

742

667

587

505

418

354

302

258

223

194

152

122

100

083

069

922

854

804

742

672

597

522

447

382

326

280

244

213

186

146

117

097

079

067

850

778

716

653

587

520

455

394

342

295

256

223

196

173

138

112

093

077

064

782

711

647

587

526

465

408

356

310

273

240

210

185

163

133

107

091

076

063

722

653

593

536

480

425

375

330

288

253

224

198

176

157

128

103

090

075

062

669

600

548

496

442

395

350

309

272

239

212

190

170

152

121

100

085

073

060

620

563

507

457

410

365

325

289

257

225

200

178

160

145

117

098

081

071

059

577

520

470

425

383

342

303

270

242

215

192

172

155

141

115

096

080

069

059

538

484

439

397

357

320

287

256

229

205

184

166

149

136

113

093

079

068

058




13,0 062 061 054 053 052 051 051 050 049
14,0 052 049 049 048 048 047 047 046 045
MpogonxeHune Tabamubl K.3
YcnosHas
BKocTs A 3nauenne Pe MNPV NPUBEAEHHOM OTHOCUTEILHOM KCLieHTpucuTeTe &

2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
5,5 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094




7,0 127 121 115 108 102 098 094 091 087
8,0 106 100 095 091 087 083 081 078 076
9,0 088 085 082 079 075 072 069 066 065
10,0 075 072 070 069 065 062 060 059 058
11,0 063 062 061 060 057 055 053 052 051
12,0 055 054 053 052 051 050 049 048 047
13,0 049 048 048 047 045 044 043 042 041
14,0 044 043 043 042 041 040 040 039 039
Yenoeran, 3naverne P n Mer
m6kocTs A P NpMBEAEHHOM OTHOCUTE/IbHOM 3KCLEHTpUCUTETE
7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060

OKoHuYaHMe Tabnunupl XK.3



4,0 127 118 108 098 088 078
4,5 118 110 101 093 083 075
5,0 111 103 095 088 079 072
5,5 104 095 089 084 075 069
6,0 096 089 084 079 072 066
6,5 089 083 080 074 068 062
7,0 083 078 074 070 064 059
8,0 074 068 065 062 057 053
9,0 064 061 058 055 051 048
10,0 057 055 052 049 046 043
11,0 050 048 046 044 040 038
12,0 046 044 042 040 037 035
13,0 041 039 038 037 035 033
14,0 038 037 036 036 034 032

066

064

062

060

057

054

052

047

043

039

035

032

030

029

057

055

053

051

049

047

045

041

038

035

032

029

027

026

MpumedaHus. 1. 3HauyeHUs KoadoduumeHTa Pe g Tabaunue ysennyeHsl B 1000 pas.

®»

2. 3HayeHus KoadpdUUMEHTa "¢ MPUHMMATD HE Bbllle 3HAYEHW P

KoaddunumeHT yctonumnsoctu Pe NPV BHELLEHTPEHHOM CXKaTuK
CKBO3HbIX CTEPXKHEN B NJIOCKOCTU AEeNCTBUA MOMEHTAa,

Tabnuua XK.4



COBMaaloLLLEeN C NIOCKOCTbIO CUMMETPUN

YcnosHas 3 o,

npUBeaEHHaA HauyeHue NPV OTHOCUTE/IbHOM 3KCLLEHTpUCUTETE M

rMBKoCTb Zef 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
9,0 117 114 110 107 102 098 094 090 087




10,0 097 094 091 090 087 084 080 076 073
11,0 082 078 077 076 073 071 068 066 064
12,0 068 066 064 063 061 060 058 057 056
13,0 060 059 054 053 052 051 050 049 049
14,0 050 049 048 047 046 046 045 044 043
YcnosHas 3 ®,

npUBEaEHHaA HaueHue NPV OTHOCUTE/IbHOM 3KCLLEHTPUCUTETE M

rmbkocTb Zef 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191 173 160 145 133 124 118 110 105
4,5 176 160 149 136 124 116 110 105 400
5,0 161 149 138 127 117 108 104 100 095

MpoaonkeHue Tabaumupl K.4



5,5 147 137 128 118 110 102 098 095 091
6,0 135 126 119 109 103 097 093 090 085
6,5 124 117 109 102 097 092 088 085 080
7,0 114 108 101 095 091 087 083 079 076
8,0 097 091 085 082 079 077 073 070 067
9,0 082 079 075 072 069 067 064 062 059
10,0 070 067 064 062 060 058 056 054 052
11,0 060 058 056 054 053 052 050 048 046
12,0 054 053 050 049 048 047 045 043 042
13,0 048 047 046 045 044 044 042 041 040
14,0 043 042 042 041 041 040 039 039 038
YcnosHas 3 ®,

npUBeaEHHaA HauyeHue NPV OTHOCUTE/IbHOM 3KCLLEHTpUCUTETE M

rMBKoCTb Zef 7,0 8,0 9,0 10 12 14 17 20
0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
1,5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045

OKoHu4aHuMe Tabnnupl XK.4



2,5 113 103 093 083 074 062
3,0 110 100 091 081 071 061
3,5 106 096 088 078 069 059
4,0 100 093 084 076 067 057
4,5 096 089 079 073 065 055
5,0 092 086 076 071 062 054
5,5 087 081 074 068 059 052
6,0 083 077 070 065 056 051
6,5 077 072 066 061 054 050
7,0 074 068 063 058 051 047
8,0 065 060 055 052 048 044
9,0 056 053 050 048 045 042
10,0 050 047 045 043 041 038
11,0 044 043 042 041 038 035
12,0 040 039 038 037 034 032
13,0 038 037 036 035 032 030
14,0 037 036 035 034 031 029

051

051

050

049

048

047

046

045

044

043

041

039

036

032

030

028

027

044

043

042

041

040

039

039

038

037

036

035

035

033

030

028

026

025

MpumeyaHus. 1. 3HayeHMA KoapduumneHTa Pe B Tabanue ysennyeHol B 1000 pas.

2. 3HaueHua KoadpuumeHTa Pe NPUHMMATb HE Bbllle 3HaYeHu P




m .
anBe,CI,EHHbIe OTHOCUTE/IbHbIE SKCUEHTPUCUTETDI of
AnAa BHEUEHTPEHHO CXKaATbIX CTep)KHeﬁ
C WWAapHUPHO-ONEPTbIMU KOHLLaMU
OuepraHue z 3HaueHue M, npu M, |, paBHOM
antopbl
MOMEHTOB 01105 1| 10| 15 | 20 | 30 | 40 | 50 | 70 | 10,0 | 20,0
5=-1,0 1 | 010030068 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2 |o010 017|039 | 068 | 1,03 | 1,80 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
M,
~8| .
2 3 | 01000 | 022|036 |055| 1,17 | 1,95 | 2,77 | 4,60 | 7,40 | 17,20
4 |010 010|010 | 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 5,90 | 15,40
5 |00 | 0,20 | 0,20 | 0,20 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
6 |010| 0,0 | 0,10 | 0,20 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
7 |010 | 0,20 | 0,20 | 0,20 | 0,10 | 0,10 | 0,10 | 0,20 | 0,50 | 1,70 | 9,50
5=-0,5 1 | 010031068 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2 |o010 022|046 |073| 105 | 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
Mg~ __ y
2l '3 |010| 017 | 038|058 | 0,80 | 1,33 | 2,00 | 2,77 | 4,60 | 7,40 | 17,20
4 | 010|014 | 032|049 | 0,66 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 | 15,40
5 | 010 | 0,20 | 0,26 | 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40

Tabnuua XK.5



6 | 010|016 | 0,28 | 0,40 | 0,52 | 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50

7 |010|022|032]|042|055|095| 1,10 | 1,35 | 2,20 | 3,50 | 10,80

5=0 1 |010|032|070 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
e ", 2 | 010|028 | 0,60 | 090 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
3 (010 0,27|055|084 | 1,15 | 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20

4 |010|026|052]|078 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40

5 |00 | 025|052 | 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50

6 |010| 028|052 078|110 | 1,55 | 200|270 | 3,80 | 560 |13,80

7 |010|032|052]|078| 110|155 | 1,90 | 2,60 | 3,75 | 5,50 | 13,00

5=0,5 1 | o010 | 040|080 | 1,23 | 168|262 3,55 455|650 | 9,40 | 19,40
Ms ", 2 | 010|040 | 0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
3 |00 | 040 | 0,77 | 1,17 | 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00

4 |00 040|075 | 1,13 | 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50

5 |00 | 040 | 0,75 | 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00

6 | 010|040 | 0,75 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50

7 |00 | 040 | 0,75 | 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00

O603HayeHus, NpuHaTbIe B Tabanue K.5:

M A
ef 1 UNVI/C




KO3®PULIMEHT C max /1A PACHETA HA YCTOMYMBOCTb CHATbIX CTEPYHEN
TOHKOCTEHHOIO OTKPbITOIO CEHEHUA

C o
N.1. KoadduumeHt ™3 npu TMnax ce4eHui, npuseneHHbIx B Tabanue W.1, Bbluncastot no popmyne

2

C =

1+5B+\/(1—5B)2+16(a—e")2
Y7

, (N.1)
roe
o =4p/u;
B=1+2(8/p)e,/!h); (1.2)
p=8w+0,1561,A” [(Ah’);
a=a_ lh a
X - OTHOLWIEeHMe paccToAHUA X MeXay UEHTPOM TAXKECTU N LEHTPOM M3FVI63 ceyeHnA K BbiCOoTe ceveHunA h;

e.=M_IN

3Hakom "natoc").

MpunoxerHue U
(pekomeHngyemoe)

- SKCUEHTPUCUTET NPUNOKEHNA cmmmarom,eﬁ CUIbl OTHOCUTE/ZIbHO OCHU X - X, I'IpMHMME]EMbIVI CO CBOMM 3HAaKOM (B Ta6nmu,e .1 nokasaH co

Tabnuua .1



Kospduumentor @, €, &, p



Tum ceyeHus ® € o B
0,25 0,43 0 0
LI, Ll - Lk o dbopmyne
Jg 0,42 T oLh (M.12)
y y
npunoxenust M
y
N
N _ 0 0,40 L1 To xe
3 -~
.
0
~§N
vl
y
_—? N - = .
) - LI U R (L 0
< 2
(6+n) ’ Q2+n)6+m)
T




O603HayeHun, NpuHATbIE B Tabanue U.1:

1

I'n "2 - momeHTbI UHEPLUUN COOTBETCTBEHHO 60NbLIEr0 U MEHbLUETO MOACOB OTHOCUTE/IbHO OCU CUMMETPUN CEHEHNAY - Y, n= blh .

B dopmynax (M1.2) o603HaueHo:
p=U+1)I(A*)+a’

B K03 ULMEHT, NpUHMMaemblli no Tabauue U.1;

o=1,/1,1)

-30ecb @ - CEKTOpldaI'IbeIf/'I MOMEHT NHEepPLUNUN cevyeHnA;

3
1, =eZbt; P y A
- MOMEHT MHEPLMN CEYEHUSA NPU CBOOOAHOM KpydyeHUH (3aecb € - KoapPpuuMeHT, npuHMmaembln no Tabamue N.1; F 1 7 - WMPKUHA M TOALWMHA

NNCTOB, 06Pa3YIOLMNX CeYEHME, BKNOYAA CTEHKY, COOTBETCTBEHHO).

dopmynbl ans onpesenenns @, €, & y p W UX 3HaYeHus npuseaeHbl B Tabanue U.1.
Mpw pacueTe cTep:KHA MN-06pa3HOro ceyeHMn Ha LEeHTpanbHoe cxKaTtue B popmyne (M.1) npruHumatoT B =11 2 0.
N.2. KoadpduumeHt Cmax NpW pacyeTe Ha yCTONUYMBOCTb CTEPXKHA LIBEINIEPHOTO CEYEHMA BbIUMCAAIOT No dopmyne (B.1) npu sHaueHnax € =0,37 u B - 0; npu
3TOM npuHMmarT ( * Y, pucyHok M.1):
o=4(p—-2va)/ u;
1, =th’[0,167(7 =3y)n’y =Ly (th)];} .3)
a=a,/h=4y(1+3ny)/(1+6ny),

0,5th*
y =

[0,667y () — ")+ 0,25y (150 — x*) = (0,125~ y*) + ]

roe Y

n=blhw=t/t; x=n"w/(1+2ny)

’



y =3y [(+6ny); n=n-o

Bennumbl A , P R 1, onpegenstoT no ¢opmynam (M.1), (U1.2), npuHnmas 1, n & cornacHo dopmynam (U1.3).

-

PucyHok U.1. Cxema wBennepHoro ce4eHms

N.3. PacyeT Ha YCTOMUYMBOCTb BHEL,EHTPEHHO CXKATbIX 3/IEMEHTOB A,BYTaBPOBOrO CEYEHUA C ABYMSA OCAMU CUMMETPUU, HENPEPBIBHO MNOAKPENIEHHbIX BAO/b

OZHOM 13 NONOK (puUcyHOK U.2), BbinoaHAT no dopmynam (6) n (7), B KOTopbix KOabOULNEHT Cimax onpeaenstoT no ¢opmyne

1+1,/1,+a/9,87
C =
R T (GRS SO VAR )

. (1.4)



PucyHok U.2. Cxema cevyeHuna sanemeHTa,
NOAKPENNEHHOTO BAO/1b NOJIKK

Koadduument & onpegenstor no popmyne (M.4) Mpunoxenua M.

MNpu onpegenennn & 3snaueHne ¢ NPUHUMAIOT PaBHBIM PACCTOAHUIO MENKAY CEYEHWAMM 3S/IEMEHTA, 3aKPenaeHHbIMU OT MOBOPOTa OTHOCUTE/IbHO
NPOAO0/bHOM OCK (PacCTOAHME MEXAY Y3N1aMU KPenaeHUs CBA3ei, pacrnopok U T.m.).

e.=M_ /N

3KCLI,eHTpMCMTET B cbopN\yne (M.4) CYHUTAETCA NONOKUTENIbHbIM, €C/I TOYKA NPUNOKEHUA CUNbI CMELLEHA B CTOPOHY CBO6OAH0171 NONKW; onAa
e
LEeHTpaNbHO-CXKaTbIX anemeHToB  * =0.

e o o o
Mpu onpeseneHUn * 3a pacyeTHbli MOMEHT ~ * MPUHUMAIOT HaMBONbLLMIA MOMEHT B Npeenax pacieTHo AanHbl ¢ snemeHTa.

Mpunoxenune K
(pekomeHnayemoe)

KO3®DPULMEHTBI /1A PACHETA HA NMPOYHOCTb
3/IEMEHTOB CTA/IbHbIX KOHCTPYKLMIA



KoadduumeHTbl 4ns pacyeta 31€MEHTOB C Y4ETOM Pa3BUTUA

nnactuyeckux gedopmaunii

Tun

Cxema ceyeHuUi

Hanbonblume 3HaYeHUA KO3PPUUNEHTOB

ceyeHua A_f
w c, c, nnpu M, =0
<1>
1 ¥ l y 0,25 1,19
A
—
l 0,5 1,12
_ . X X R—'
A ‘ 1,0 1,07 1,47 1,5
—.
w l l 2,0 1,04
y 4 ¥y
2 |y /Af 0,5 1,40
b N - 1,0 1,28 1,47 2,0
~ 2,0 1,18
A, ~0
| y ’SAf
3 V y 0,25 1,19 1,07
et
| 0,5 1,12 1,12
X - — |—X
P | 1,0 1,07 1,19 1,5
0,54,
[ y\ 2,0 1,04 1,26

Tabnuua K.1



|7 0,5 1,40 1,12
%
x x 1,0 1,28 1,20 2,0
l 2,0 1,18 1,31
| 54,
0,254, 'y
a P 6 y - 1,47 1,47 a)2,0
6) 3,0
X — 7 —X X — X
%
Iy y
4 |7 0,25 1,04
0,5 1,07
X — —x
| 0,54, 1,0 1,47 1,12 3,0
0,54,
]J’ 2,0 1,19
¥ - 1,26 1,26 1,5
X - X
y
a | 4 6 - 1,60 1,47 a) 3,0
T 6)1,0
X — -_X
\ X— — X
iy |
x — :H: —x
X — —_—X
l :
0,5 1,07




a 4 6 1,0 1,60 1,12

¥y
x: x l:_t:l x
2,0 1,19

ly 0,54, |y

a)3,0
6) 1,0

+
<1>Npn 7 npuHUMaoT n = 1,5, 3a UcK/Ilo4eHnemM cedeHns Tuna 5, a, AnA KoToporo n =2, U tmna

5, 6, ans Kotoporo n = 3.

Mpumeuanua. 1. Mpu onpeseneHUn KodIGOULMEHTOB ANA MPOMENKYTOUHbIX 3HauYeHUn 7

AonycCKaeTcA JNINHelHas nHTepnonaunA.

c 15
2. 3HayeHune KoadPpUUMEHTOB CX, Y npuHumaioT He Gonee 7f, roe Yy

A /A

w

K03 dUUMEHT

HaZEeXHOCTU MO Harpyske, onpesensiemblil Kak OTHOWEHME PacYyeTHOro 3HaYeHWs SKBUBANEHTHOM (Mo

3HAYEHMIO U3rnbatoLLero MOMEHTA) HarpysKM K HOPMaTUBHOMY.




MpunoxeHue N1
(pekomeHgyemoe)

METOAMKA NOAEOPA MUHUMAJBbHbIX CEYEHWUN U3TMBAEMbIX 3/IEMEHTOB
1.1. O6bwue nonoxeHusn

N.1.1. MeToamMKa N03BOAAET YCTAHOBUTb Pa3mepbl MMHUMA/IbHbIX MO MIOWAAN CEYEHUM LWAPHUPHO
onepTbix 6aNoK, Harpy»KeHHbIX B NJIOCKOCTU CTEHKU N MMEIOLLMX CBAPHOE ABYTaBPOBOE CeYEHME C ABYMA
oCAMM CUMMETPUUN C YCTOMYMBOW, TMBOKOM naM nepdopUPOBaHHOM CTEHKOM, a TaKKe onpeaenntb
Hanbosnee apdeKTMBHOE CONPOTMUBAEHME CTaNMN.

N.1.2. YcToiumnBocTb 6anoKk obecneymBatoT BbinonHeHnem TpebosaHuin 9.4.4 - 9.4.6.

N.1.3. Ans nogbopa MUHMMaAIbHOTO cevyeHns BanKM pacyeTHbIMM pasmepamm U napameTpamu
ABNAOTCA:

| - nponet 6anku;

M - pacyeTHbIV M3rMbatoLLMin MOMEHT B Haske;

n - NnapameTp, onpeaenArwmin npeaesbHbli Npornb (f" =1/n) n npuHnmaemsbiit cornacHo CHuM
2.01.07 (pa3gen 10);

P _ napametp, paBHbiii 9,6 - NpW paBHOMEpHO pacnpeneneHHoii Harpyske, 12 - npw
cocpeaoToYEHHON HarpysKke B cepeanHe nponeta, 10 - B 0CTaNbHbIX CAyYanXx;
Vs

KO3GOULMEHT HAAEKHOCTM MO Harpyske, onpeaensieMblit KaK OTHOLUEHME PacYeTHOro
3HAYEeHMA SKBUBAJIEHTHOM (N0 3HAYEHMIO U3TMBAIOLLErO MOMEHTA) Harpy3Ku K HOPMaTUBHOMY;

3/ _ = .
B- M/(Ej/c); 4 _Z/B; 0=nlpr,) - BE/IMYMHDI, UCMIONIb3yeMble B PacyeTHbIX GopMynax.

N.1.4. Ana NpUHATOrO C y4yeToM AENCTBYIOWMX COPTAMEHTOB MUHUMANbHOIO CeYeHus 6anku, a
TaKKe C yueTom TpeboBaHMIA U OrpaHUYEeHUn, NPeAbABAAEMbIX K MPOEKTY B KaXKA0M KOHKPETHOM cayyae,
BbINO/IHAIOT NPOBEPKY bankuM cornacHo TpebosaHMAM pasaena 9 (Ana 6anoK C yCTOMUYNBOM CTEHKOWN) UK
HaACTOALLEro NPUNOXKeEHUA (A8 BaNoK C TMBKO CTEHKON).

N.2. Bankun U3 ogHOPOAHOro MaTepuana c yCTOMYMBOMN CTEHKOMN

N1.2.1. Pasamepsbl cevyeHni aByTaBpOoBbIX 6aN0K 1-ro Knacca onpeaenatot no popmynam:

t, =0,367B_h,=55tv/\[y. t, =166, b =0,302h

ne v=4/E/Ry.

3¢¢EKTVIBHOE 3Ha4YeHMe pacyeTHOro conpoTmeieHNA CTaaun Ve onpeaenarT no dJopN\yne

", (N.1)

R —
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" r}lwoy .(n.2)

J1.2.2. Pasmepbl cevyeHMl ABYTaBpOBbIX 6aNOK 2-r0 Kaacca MNPy OrPaHWYEHHbIX MAACTUYECKUX

F(l<z<5)

aedbopmauymnax onpeaenatoT no popmynam:



t,=1,268/ o2, h, =2 tv/\Jr. t, =071t |20/ %,

7

by =142k Ay 2,

o @ =1+1/32° +0,8(T/RS)4(1—1/§2);
a,=0,25Cw, -2)

NapameTp € onpegenatoT no popmynam:
ana 6anoK 13 ogHOpPoOAHON cTanm

£ =0,29/,/0,0833—(c,, —1)(, +0,167) na)

c . .
roe ¥ - koadpduumeHT, onpegensembiin no Gopmynam (70) n M3IMeHAOWMIACA B npeaenax
l<e, <c,.

X

ANna 6bucTanbHbIX 6anok

E=1+(13-0.2a,)¢, -1

q, .
roe 7 - KoadpdpuumeHT, onpeaenaemoi o Gopmynam:

clr = Mx /(VVanyW}/c)

r er

wan r = (n.e)

. l<g¢, <c,
N U3MeHAKLWMNNCA B npegenax r xr,

P,

C
34echb M Y - KoadPUUMEHTLI, onpeaensemble cornacHo 9.2.8.

c c
Ona 6anok Kopobuyatoro cedeHusa KoddpduumeHtsl ¥ u ¥ B dopmynax (/1.4) n (N1.5)
COOTBETCTBEHHO YMHOMKaAIOT Ha 0,5.

B dopmynax (/1.3) 3HaueHne ~“* onpeaensaioT B 3aBMcMmocTi oT € no tabauue /1.1, a 3HaueHue

W - no dopmyne (80). B Tabanue /1.1 u dpopmynax (/1.3) cpepHee KacaTenbHoe HanpskeHue °

t=0/A4

NPUHMMAIOT PaBHbIM W, a napameTp € _no dopmynam (/1.4) - (11.6).



MpeaenbHble 3HaYeHna ~ “ npu € , paBHOM

T/ R
1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 >=5,0

0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 2,20

Tabnunua N.1



3HauyeHna M 1 Q onpeaensaoT B 04HOM cevyeHun 6anku.

3pPeKTUBHOE 3HaYeHMe PacyeTHOro conpoTueaeHus ctanm > onpepensioT no popmyne

e 1= (180, = 0.8) (@)

N.2.3. Mpn HAaANYMK 30HbI YUCTOrO M3rMba pasmepbl cedeHMin 6anok 2-ro Knacca u addekTnBHoe
3HaYeHue pacyeTHOro ConpoTUBAEHUA CTanun onpeaensaoT no popmynam (/1.3) u (/1.7) cooTBeTCTBEHHO

NPV NOACTaHOBKE B HUX 3HadeHna € =1,42.

Z.=22 74,=03

N.2.4. Pasmepbl ceuyeHuin ABYTaBPOBbIX 6anok 3-ro Knacca (mpu = v
onpeaensaoT no Gopmynam:

)

t,=0,7458 /3w, h,=2,2tv/\JA t, =192t \Ja, b, =0,525hJa, ns

L@ =1+0,8(z/R)"
a, =0,25C3w, -2)

b deKTUBHOE 3HAUEHME PacYeTHOro conpoTusaerus ctaan ¢ onpegensioT no popmyne

2
R, - 0,775E ( 7, j
,(1.9)

V. wo

e T = (180, = 0.8) (@, o,)
R

N1.2.5. TMpu BbiGOpe CTanuW pacyeTHOe COMpPOTUBAEHWE » npuHUMalOT 6auskum K ¢

<R

R < .

BbluMcNeHHoMY no dopmynam (/1.2), (N1.7) n (/1.9); npu aTom BbinonHAWT ycnosne v
N.2.6. Ana 6anoK 2-ro u 3-ro KNaccos Npu 0g4HOBPEMEHHOM AelcTBUM B cedeHmn M n Q B dopmynax
(N.3), (N.7) - (J1.9) B nepBom MPUBAMNKEHUM MPUHUMaOT ° = 0, B NOCNeAYIOWMX NPUBAUKEHUAX

r=0/t,h,)

’

1.3. BuctanbHble 6anKku ¢ yCTOMUYNBOM CTEHKOM

N1.3.1. Pasamepbl ceyeHnit bBuctanbHbIX ABYTaBPOBbIX 6ANOK 2-ro KAacca ¢ yCTOMYMBOM CTEHKON Npu
R,/R, =r

onpeaenatoT no popmysaam:

tw = 1’26B/ \ 0)324\47 . hw = ﬂ’uwtwvw/ Ve .

tf =1, \/ﬂuwa3\/; ; bf - hW & /()_duw\/;) , (N1.10)



e @ = 2r =1+ 1B +0.8(r/ R, ) 11/,
a,=0,25Gw,/r-2)

v, = E/R,

¥ —
B dopmynax (/1.10) 3HaueHune ~“* onpegensaioT no Tabauue /1.1 B 3aBMCMMOCTM OT napameTpa € ,
onpeaensemoro no ¢opmyne (/1.5).

3pPEeKTUBHOE 3HaYeHWe PacueTHOro COMPOTMBAEHMA cTanu creHku ¢ onpegenaioT no
dopmyne

ne = (18, /7 =0,8) (@,3/w,)
R, <R

Mpwu BbIBOpE CTanM BbINOAHAT ycnosue " el
Mpwn ogHOBPEMEHHOM AENCTBUMN B ceyeHnn M n Q yunTbiBatOT NnonoxkeHus J1.2.6.

J1.4. Banku c rMbKom CTEHKOM

N.4.1. Pa3pesHble 6askKM C TMOKON CTEHKOW CMMMETPUYHOIO ABYTABPOBOrO CeYeHus, Hecylme
CTaTMYECKYHO Harpysky M msrmbaemble B NJOCKOCTU CTEHKWM, KaK NPaBWIO, MPUMEHAIOT MPU Harpyske,
3KBMBAJIEHTHOW pPaBHOMEpPHO pacnpegeneHHoh Ao 50 KH/M, U NPOEKTUPYIOT U3 CTanu C nNpeaenom
Tekydectu Ao 345 H/mm?2.

N.4.2. YcTonumBocTb 6anok c rmbKoi cTeHKon obecneunBatoT nAMbo BbiNOAHEHUEM TpeboBaHUM
5.18, a, nnbo 3aKpenseHMem CHKAToOro nosca, MpPM KOTOPOM YCAOBHaA TMOKOCTb Mosca

2, =(, /bR, IE b
b (ef f) Y He npesbiwaet 0,21 (rae 7 - WupmMHa ckaToro nosca).

N.4.3. OTHOWeHMe WNPUHBI CBECa CXAToro rnosca K ero To/AWMHE NpUHUMAlOT He 6onee

0,38,/E/R,
a, = A, [th)

N.4.4. OTHOWeHMe Naowajen ceyeHUn nosica U CTEHKMU He AO0MXKHO MnpeBbiwaTb

a.
npefenbHbIX 3HaYeHnii 7, onpegensembix no Gopmyne

10°
o ==(1,34-412R / E)

w . (N.12)

a

N1.4.5. Y4acToK cTeHKM Hanku Hag 0nopon yKpenaatoT ABYCTOPOHHUM OMOPHbIM PEO6POM KEeCTKOCTH
M paccyYMTbIBAIOT ero cornacHo TpebosaHmam 9.5.13.

1,3t /JE/R
2
Ha pacctoaHuM He MeHee WUpPUHbI pebpa M He 6onee ” oT onopHoro pe6bpa
YCTaHaB/MBAOT AOMNOJHUTENLHOE ABYCTOPOHHEE Pebpo KEeCTKOCTU pasmepom coriacHo J1.4.9.

(o2
N.4.6. MecTHOe HanpsaxeHune ~ o g cTeHKe 6anku, onpegensemoe no popmyne (37), 4ONKHO BbITb

He 6bonee Y, npu aTom 3HaueHne ¢ BblumcasioT no dopmysne (39).



N.4.7. Npw onpegeneHmmn npornba 6a10K MOMEHT MHEPLIMM MONEPEYHOro ceyeHuns bpyTTo 6anku

a=1,2-0,0331

YMEHbLIAIOT YMHOKEHUEM Ha KO3DOUUMEHT W nns 6anoK c pebpamu B NponeTe U Ha

a=1,2-0,0334 —h/l
KoaddUUNEeHT ’ i w - Ana 6anoK 6es pebep B nposeTe.
N.4.8. TpoyHOCTb pas3pesHbix 6asoK CUMMMETPUYHOrO [BYTAaBPOBOIO CEYEHMA, HECYLUUX
CTaTMYECKYH0 Harpysky, M3rubaembix B NIOCKOCTU CTEHKU, YKPENIEHHOM TO/IbKO nonepeyHbiMu pebpamm

6<A,<13

ECTKOCTU (PUCYHOK J1.1), C YCIOBHOM rMBKOCTbIO CTEHKM nposepAoT No hopmyne

M/M) +(©Q/0,) <1 i3

rae M u Q - 3Ha4YeHUA MOMEHTA U nonepequﬁ CUbl B pacCMaTpnBaemom cevyeHnun 6am<m;

4 -npepgesbHOe 3Ha4YeHMEe MOMEHTa, Bbluncaaemoe no d)opmyne

— 2 A - 2,
M, = Ry LA i) +(0.85/ 2,)A=1A)L, 5 1)

0,

- NpeAenbHOe 3HaYeHWe NoNepPeYHoN CUbl, BbldMCcassemoe No popmyne
O,=Ry.thlz, /R +3,3fu(l—7, /R)/(1+14")]. (n.15)

B dopmynax (/1.14) n (N1. 15) 0603HaueHo:
t u h - ToNWwmHa 1 BbICOTa CTEHKM, COOTBETCTBEHHO;

7 - nnowapap ceverns nosca 6anku;

7,
o, M KPUTUHECKOE HanpAxXeHne n OTHOWEHUNE pa3mepoB OTCEKOB CTEHKU, COOTBETCTBEHHO,

onpeaensemble cornacHo 9.5.3;

B K03dPUUMEHT, BbluMcnAemblit no dopmyne

B=01+3a20,15 ;.0

a=8W

3pecb min

2 2 2 2
(h"+a” )/(tha™)<0,1
’
Mt _ pUHUMaNbHbIA MOMEHT conpoTtneaeHnA TaBpoBOro ce4yeHuA, CoOCToALLero N3 CXatoro noAca
0,5t JE/R, )
6ankyM 1 NMPUMbIKAIOLLErO K HEMY YYacTKa CTEHKMW BbICOTOM (oTHOCKMTENbHO cobCTBEHHOM

0oCM TaBpa, NapannenbHoi noscy 6anku);
a - war pebep KecTkoCTun.



Y

PucyHok J1.1. Cxema 6asikn c rMOKon cTeHKom

N1.4.9. NonepeyHble pebpa KEeCTKOCTU, CeYEHNE KOTOPbIX MPUHUMAIOT HE MeHee YKa3aHHbIx B J1.4.8,
paccuYMTbIBAKOT Ha YCTOMUMBOCTb KaK CTEPXKHU, CXKaTble cunoii N, onpeaensemoli no popmyne

N =33Ry thpu(l—1,/R)/(1+u*) (N.17)

rae Bce o603HaveHua NpuHUmatot no /1.4.8.
3HayeHMe N nNPUHMMAIOT pPaBHbIM He MeHee 3HAYeHUs COCPEAOTOYEHHOM Harpysku,

pacnonoXeHHoM Hag pebpom.
Ly =h(1=p)
PacueTHyto AMHY CTEPXKHA NPUHMMAIOT paBHOW  © , HO He meHee 0,7h.
CMMMETpUYHOE ABYCTOPOHHEE pebpo PacCYMTbIBAOT Ha LLeHTPasibHOe CKaTue, 0LHOCTOPOHHEE -
Ha BHELLEHTPEHHOE CXKAaTUE C IKCLLEHTPUCUTETOM, PaBHbIM PACCTOSHMIO OT OCU CTEHKM [0 LLEHTPa TAMKECTU

acyYeTHOro CeYEHUA CTEPIKHS.
B pacueTHoe ceveHMe CTEPXKHA BK/IOYAIOT ceyeHne pebpa KeCcTKOCTU U MOA0ChI CTEHKU LMPUHOI

0,65./E/R )
7 € Kax a0 cTopoHbl pebpa.
N1.4.10. Pa3mepbl cevyeHuin gByTaBpOBbIX 6anoK ¢ rmMbKol cTeHKoM ¢ pebpamu, yaosneTsopsatowme
ycnosuio (/1.14), onpeaensatoT no dopmynam:

t,=(0,19+29R /E)B h, =t Av/y,

b, =0,76h, /\/ﬂf = tw\/fw (/1.18)

A,=12,9— 2060R, /E
roe .

3¢¢EKTMBHOE 3Ha4YeHune pacyeTHOro conpoTnueaeHNA CTaaun Ve onpeaenarT no dJopN\yne

_1,06E 1

o =
' Ve WOy .(N.19)

C uenblo yaosnetTsopeHua ycnosus (/1.15) npy HEOHBXOAMMOCTH YBENMUMBAIOT KOANYECTBO pebep
YKECTKOCTM UM TONLLMHY CTEHKM B OTCEKaX Baslku1, PACNONOKEHHbIX Y Onop.

Ry < Ry,cff .

R

Mpu BbIGOPE CTaNM BbINOHAIT YCI0BUE

7<A <10
N.4.11. B 6anKax no J1.4.1 c yCNOBHOM TrMOBKOCTbIO CTEHKM w npu 4encTBMn PaBHOMEPHO
paCﬂpeAEHEHHOVI HArpyskm muanm npun 4ymncne cocpedotoyYeHHbIX O4MHaKOBbIX HArpy3oK B MposeTte 5mu



60/1ee, PacnoNOKEHHbIX HA PaBHbIX PACCTOAHUAX APYr OT APYra M OT OMNOP, AOMNYCKAETCA HE YKPennaTb
CTEHKY B NpoaeTe nonepeyHbiMK pebpamm No pucyHKy /1.1, npm 3TOM HarpysKa 40/1KHa 6bITb NPUAOKeHa
CUMMETPUYHO OTHOCUTENILHO NJIOCKOCTU CTEHKM.

MpoYHOCTb TakMx 6aNoK NpoBepAT No popmyne

M<R7/th2[i+_
Y Tt A A

L4 1
(1-=)10
w w , (N1.20)

roe o . KO3QOUUMEHT, YUUTbIBAIOWMIA BAMAHWE NOMNEPEYHON CUbl Ha Hecyllyo cnocobHOCTb
6anku 1 onpegensembiii no popmyne

5 =1-5,64,h/(4,)

=(2— < A.
Mpw 3TOM NpUHUMaIOT fy=(2-3), n 0,025 < A7 /(4,1)<0,04 :

N1.4.12. BbICOTY CTEHKM ABYTaBPOBbIX 6aIOK MUHUMANbHOTO CEeYEeHUA C TMBKOW CTeHKoM 6e3 pebep
onpeaensoT U3 ycioBuA

2
140,198 [ Peysp _g
h 126,50 1

w

, (N.21)
n=0,72—h,/1+0,13l/h,
roe .

JbdeKTUBHOE 3HAUEHME PacYeTHOro conpoTusaerus ctaan ¢ onpegensioT no popmyne

E 12049(1)4]2

R .=—] —
V.ef 3
Ye Vo o)

Ona 6anok MMHMMANbHOTO CEYEHUs M3 CTanu C APYrMM pacyeTHbiMm conpoTusiaeHnem 7

R <R

Y 79" ) BbICOTY CTEHKM BanKu ONpPesenstoT U3 yCaoBus

h, s Ry
() +0,198(=5)"=(

4,52\/)3 0

w7 _(N.23)

Pasmepbl 4BYTaBPOBbIX 6ANNOK MMHMMAIBHOTO CeYEHMA C TMBOKOW CTeHKoM H6e3 pebep onpeaenatoT
no popmynam:

t,=0,1h,\Jy /v t,=3,63t, Ja,

by =0.276h,Jar,

a, =0,025!/h,
roe .

N.5. Bankn ¢ nep$opupoBaHHOM CTEHKOMN



N.5.1. banku ¢ nepdopMpOBaHHON CTEHKOW NPOEKTUPYIOT M3 NPOKATHBIX ABYTaBPOBbIX HanoK, Kak
npasuno, U3 CTaan c Npeaenom Tekydectn Ao 440 H/mm2.

CBaprIe coeanHeHNA CTEHOK BbIMNOJTHAKOT CTbIKOBbIM LLUBOM C NMOJIHbIM NMPOBApPOM.

N1.5.2. PacyeT Ha NPOYHOCTb 6aNOK, M3rMbaeMblX B NJOCKOCTU CTEHKM (PUCYHOK J1.2), BbINOAHAIOT NO
dopmynam:

Wi ; (N.26)

95 _p

S]/C
tah, ,(N.27)

roe M - n3rnbalowmnii MOMeHT B ceYeHumn bankuy;
Q - nonepevHan cuna B ceyeHUn b6ankuy;

0,

- TO e, Ha paccToAHuu (c + s - 0,5a) oT onopbl (pUcyHOK J1.2);

¥ - MOMEHT CONPOTUBNEHUA CeYEHUA 6anku c OTBEPCTUEM OTHOCUTE/IbHO OCU X - X;

I/Vl max 1,min v >
’ , ’ - HanboNbLLINIM U HAUMEHbLLNIA MOMEHTbI conpoTnBneHnNA TaBpoOBOIro ce4yeHnA;
E=dlh
4 s S
1-1
) — |
1
4l
A |
x1 | v s V4 ]xl
3 =
i ,
[=3 <o
~ = X — X =
3 t
s =
i
xl —_ —‘xl

PucyHok J1.2. Cxema y4acTka 6ankm c nepdbopmMpoBaHHOMN CTEHKOM

N1.5.3. PacyeT Ha ycTOMYMBOCTb 0a/fiOK BbIMOJIHAIOT COrnacHo TpeboBaHuam 9.4.1; npu aTom
reoMeTpUYECKUE XapaKTEPUCTUKN BbIYUCASIOT 418 CeYEHUA C OTBEPCTUEM.

YcTonumBocTb 6anoK cunTatoT obecnevyeHHoM, ecin BblnonHAwTcs TpeboBaHma 9.4.4 1 9.4.5.

hef/t>40

N1.5.4. B OoNOpHbIX CeYEHUAX CTEHKY 6anoK npu yKpennsawT pebpamm KeCcTKOCTU U

PaccYUTbLIBAIOT cOrnacHo TpebosaHMam 9.5.13; NpM 3TOM y OMOPHOrO ceyeHus NnpuHumaioT € Z 250 mm
(pncyHoK /1.2).

hy/t>2,5[E/R,

N.5.5. B cevyeHusx 6Ganku npu OTHOLIEHUM UM NPU HEBbINOJIHEHUN



TpeboBaHWUli 9.2.2 ycTaHaBAMBAKOT pebpa KeCcTKOCTN B COOTBETCTBMMU € TpeboBaHuAMM 9.5.9.
Cocpef,oTo4EHHbIE TPY3bl PAaCcNo/aratoT TONbKO B CeYeHUsX 6ankun, He ocnabaeHHbIX OTBEPCTUAMM.
BblCOTa CTEHKM CXKATOro TaBPOBOrO CEYEHUA A0/KHA YAOBAETBOPATb TpeboBaHMAM Tabanubl 8, B

dopmyne (6) KOTOpoOK NPUHUMAIOT A = 1,4.

I/h, 212

N.5.6. MNpu onpeaeneHnn npornba 6anoK C OTHOLIEHMEM (rme | - nponet 6anku)
MOMEHT MHEPLUN cevyeHUn BanKu C OTBEPCTMEM YMHOMXKAIOT Ha KoadduumeHT 0,95.

MpunoxkeHne M
(pekomeHnayemoe)

KO3®OUUMEHT YCTOMYMBOCTU MPU U3TUBE U b

M.1. KoadoduumeHT P ONA pacyeTa Ha YCTOMYMBOCTb M3rMbBaembix 31€MeHTOB [BYTaBPOBOIO,
TaBPOBOrO M LIBE//NIEPHOTO CEYEHMI OnNpeaenaloT B 3aBUCMMOCTM OT PACCTaHOBKM  CBA3EW,
PaCKpPensAoLWMX CXHKaTbIM NOAC, BUAA Harpy3sku U mecTa ee npuaoxeHus. MNpu aTom npeanonaraercs, 4to

I >1
Harpyska ie1cTByeT B N/IOCKOCTU Haubonbluen xectkoctn ( * ¥'), a onopHble ceyeHns 3aKpenaeHsl
oT HOKOBbIX CMELLEHMI 1 MOBOPOTA.

M.2. Onsa 6a1KM U KOHCOIN ABYTAaBPOBOrO CEYEHMA C ABYMA OCAMU CUMMETPUU KO3PPULIMEHT P
NPUHUMAIOT PaBHbIM:

— <0,85

®, = (Dll. (M.1)

npn 21> 0,85

9, =0,68+0,21p, <1

, (M.2)
rae 3HayeHume P BbIYMCAAOT NO dopmyne
I, h ., E
» = ‘//I—y(l—)zR—
x e Ty (M.3)

B dopmyne (M.3) o603HayeHo:

v K03 PULMEHT, BblUMCNAEMbIN cornacHo TpebosaHuam M.3;
h - nonHas BbICOTa ceYeHMA NMPOKATHOrO A4BYTaBPa UM PACCTOHUE MEXKAY OCAMMU NOACOB (NaKkeToB
MOACHbIX JIMCTOB) COCTAaBHOIO ABYTaBPa;

o - pacyeTHasa AsnHa 6afku AU KOHCONU, onpeaenseman cornacHo TpeboBaHuam 9.4.2.
M.3. 3HaueHne KoapdumumneHTa Y g dopmyne (M.3) BblumcnatoT no dopmynam Tabauy, (M.1) m
(M.2) B 3aBMCMMOCTM OT KO/JMYECTBA 3aKpPEnNeHUM CKATOro nosca, BMAA HArpyskM M MecTa ee

NPUNOXKEHUA, a TaKKe OT KoappuumeHta & , pasHoro:
a) ANs NPOKATHbIX A,BYTaBPOB



roe

I (1

a=154-L] <L
I\ &

h - nonHaA BbicoTa ceveHus;

y

, (M.4)

! - MOMEHT UHepLMK NpU cBOBOAHOM KpyYeHUN, onpeaensieMblit cornacHo Mpunoskenuto U;

KoapopuumeHt 1 AnA 6anoK 4BYTaBPOBOro ceYeHus
C ABYMS OCAMM CUMMETPUMU

Komwgectso Tose, x KoathdhHIMEHT W NpH 3HAYEHAIX O
JAKPEINCHUN Bun Harpyaxu B Smopa Mx KOTOpOMY
CXaTOT0 IOACA TPONeTe Ha yyacTke [, TIPDHIOXEHA
® niponere 4 warpyaxa | Ol S0s40 40 < ;< 400
Bes zaxpervrenuii | Cocpenoroues- CxaThIH 1,75+ 0,09¢ | 3,3 +0,053c— 4,510 o2
Has Pacramysii | 5,05+ 0,09 |6,6 + 0,053 —4,5- 107 2
PasHOMEDHO [ CxarTblit 1,60 + 0,080 | 3,15+ 0,040 — 2,7+ 109 o2
PAaCIpeacacH- PacrsmyTeit | 3,80 + 0,08 | 5,35+ 0,040 — 2,7 - 10 o2
Had Iq, =]
JBa u 6onee, ne- | Mobas ] oo 2,25+ 0,070 | 3,6 + 0,0400— 3,5 105 o2
nsive nponet [ 1 /
Ha paBHBIC YaCTH [
!
OmHo B cepenure | COCpenoOTOYEH- T Jho6oit 1,75y,
Has B CepelHE él;
I
OKoHYaHue Tabaunupl M.1
Komriecrso Tosc, x KosbduumenT v npy JHa4SHIAX o
JaKpeICENH | Bun Harpysku B Smopa M, KoTopoMy
CXKaToro nosca IposeTe Ha ydacTxe [ TNIPHIOKECHA
5 npareTe P i s marpyska | 01 <@s40 40 < o < 400
CocpenoToyeH- [ / Cxatslit 1,14y,
Has B YETBEPTH - 1 PacranyTolit 1,60y,
-
PaBHOMEpHO Cxatsit 114y,
pacrpenenes- Pacrauyreiit 1,30y,
Hada lef ;

11 pUMEYaHHE — 3navenue W, NPHHMMAIOT DABHEIM Y XIPY ABYX U Goree 3aKpEILICHUMAX CXKATOra Mosica B NponeTe.

Tabavua M.1




Koadduument 4 [ONA }KECTKO 3a4eNaHHbIX KoHconeln
[BYTaBPOBOro CEYEHUA C ABYMA OCAMU CUMMETPUN

Bua Harpysku

MNosc, K KoTopomy

KoadpduumeHT ¥ npu oTcyTCTBMM 3aKpenneHui

NpuUIoX*KeHa C’KAToro nosica M Npu 3HavyeHuax &
Harpyska
4<a<28 28<a <100
CocpenoToyeHHas Ha KOoHLe PactaHyTbIN 1,0+0,16x 4,0+0,05«
KOHCOU
Cxatbiit 6,2+0,08cx 7,0+0,05«

PaBHOMepHO pacnpeaesieHHan

PactaHyTbIn

1,424/

Tabnnua M.2



6) AnAa COCTaBHbIX ABYTaBpOB W3 J/INCTOB CO CBaApHbIMU WU d)pMKLl,MOHHbIMM NOACHbIMU
coegnHeHnAMM

[t 3
azs(;;fbf)(ubms)
S ftf , (M.5)

rae obo3HayeHo:
[ONA CBapHbIX ABYTaBPOB M3 TPEX JINCTOB:

t, b

7w 77 - TonwmHa v wWupuHa nosca 6anku;
h - paccToaHne mexay ocAmM NOACOB;
a=0,5h;

t=t
t - ToNWUHa cTeHKM ( w);
AN1A COCTaBHbIX ABYTAaBPOB C GPUKLMOHHBIMMU NOACHBIMU COEANHEHUAMM:
tf
7 - cymmapHas ToNWwuHa IMCTOB NOACA U NOJIKM NOACHOTO YroJIKa;

/- LWNMPUHa TNCTOB NoACa,
h - paccToAHnE Mmexay oCAMU NaKeToB NOACHbLIX JINCTOB,
a - WNpUHa BepTMKaﬂbHOVI NONIKN MOACHOTO YroJiKka 3a Bbl4eTOM TOJILLMUHbI €ro noJiku,
t - cymmapHaa ToNWMHA CTEHKU U BEPTUKANbHbIX MOJIOK NOACHbIX YrO/IKOB.

[ M
Ecaun Ha yuactke 6anku ¢ sniopa * Mo CBOEMY OYEepTaHMIO OT/IMYAETCA OT NPUBELEHHbIX B

Tabavue M.1, To JonyckaeTca 3HayeHue 4 onpegenate no ¢opmynam ana Hambonee 6AM3KON Mo

OoYepTaHMIo 3MIOPbI ¥, B KOTOPYHO MOKeT bbITb BnivcaHa dpaKTUUecKas antopa.
B cnyyasx, Koraa y KOHCONM CxKaTbli NOAC 3aKpensieH oT 6BOKOBOro nepemeLleHrsa B KOHLE UK Mo

ee A/IMHe, 3HayeHne 4 OO0MNYCKaeTcs NPUHMMATb PaBHbIM:
NpM COCPEAOTOYEHHOM HarpysKe, MPUIOKEHHOW K PacTAHYTOMY MOACY Ha KOHLLE KOHCOAW,

=1,75
v=>=4 l’//l, roe sHayeHue Vi NPUHMUMALIOT COFTAaCHO NPMMEYaHUIo K Tabaunue M.1;
B OCTa/IbHbIX C/Iy4asX - KaK ANA KOHCONM b6e3 3aKpenieHunit.
M.4. Ons paspesHoi 6anku ABYTaBPOBOro CEYEHUS C OAHOW OCbHO CMMMETPUKM (pucyHOK M.1)

KoadpduumeHT P onpegenaoT no Tabauue M.3, rae 3HaYeHus (01, P2 1 n BbIuMCARIOT MO dopmynam:

o =y I, 2hh, E

=YeTT T
I, 1 R}';(M.G)

0, =y I, 2hh, E

e R
Loy Ry;(M.7)

— Il
I +1,

.(M.8)
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PucyHok M.1. Cxema AByTaBpOBOro ceyeHusn
C OZHOM OCbl0 CUMMETPUM

Tabanua M.3
Koaddunument Ps
CxaTelM MOAC Konsdbdmument om npu 3HadeHUM QU
b 2
no 0,85 ce. 0,85
Bosee pasBuTHEI b <=1 n 1 - n
1 én [0,2140,68(-—-= + —-—---- )<= 1
1 bn bu
1 2
MeHee paszsBUTHMI bn 0,68 + 0,21 ¢m <=1
2 2

B dopmynax (M.6) - (M.8) ob6o3HaueHo:

Va . K03 dUUMEHT, BbluncaAeMbIn No dopmyne

w,=(B+~NB*+C)D

; (M.9)

h - paccToAaHMe mexkay ocAMM NOSICOB;
hl

MeHee pa3BUTOro NoACoB,

n - pacCcToAHMNE OT UEHTPa TAXeCTU ce4yeHnAa A0 OCKU COOTBETCTBEHHO bonee pPa3BUTOro n

¢ - pacyeTHas gavHa 6anku, onpesensemas cornacHo Tpe6osaHnam 9.4.2;

I

1
'y "2 - momeHTbI nHepuum cevyeHumAa bonee Pa3BUTOro n meHee pa3BuUToro N0OACOB OTHOCUTEJIbHO

OCY CUMMETPMM cedeHmns Basikn, COOTBETCTBEHHO.
M.5. 3HaueHua B, C n D B popmyne (M.9) onpeaensitot no tabanuam M.4 n M.5 B 3aBUCUMOCTM OT

Ko3pdMuneHToB:

5=n+0,7348 110



p=n+11458 10

B=(2n- 1){0 47-0 035( D+ _0.072¢2 ]}
h ) (ma2)
], lef 2
5= (1=n)[9,87n+ 0,385 (<L)?]
1 . (M.13)
rae 3Havenua n, 1, h, "2, ¢ NpUHUMAIOT COrNIACHO HACTOALLEMY MPUIOKEHMIO, @ ¢ - COFNACHO

Mpunoxenuio U.
Koadduument & B 1abn. M.5 onpeaensiot no dopmyne (M.4).

Tabavua M.4
KoadpdpuumneHT B
Koatduument B npu Harpyske
Cxema ceueHus
M MECTO TPUWIOXKEHUS Harpy3ku COCPENOTOYEHHO! PaBHOMEPHO BRI3BIBAIOIIEH
B cepefuHe TNpoJeTa pacnpeneneHHou YHCTBIA M3rU6

T T | | |
i

L
LT
t+) |

}__4<._
}__.._

Tabauua M.5



Koadppumumnentol Cu D

Bun Harpysku Kosdpodpmument C npm Konddouument
CeueHUn D
OBYTaBPOBOM TaBPOBOM
(n <= 0,9) (n =1,0)
CocpenoToueHHas B 0,330 sTa 0,0826 anvdal|3,265
cepenmuHe MpoJeTa
PaBHOMepHO pacnpenesienHasa|0,481 srTa 0,1202 anvdal2,247
BeISEIBAKIAS UMCTHY M3TUO 0,101 »sra 0,0253 anvdpal4,315
Y,

M.6. Ona pytaspoBoro cevyeHna npu 0,9 < n < 1,0 KoapdumumneHT onpeaenaT NNHENHOM
WHTEPNONALMEN MeXaY 3HAYEHUAMM, NoAydeHHbIMK No dopmyne (M.9) ansa ABYTaBPOBOro ceYeHUa Npu
n=0,9 n gna tasposoro npu n = 1.

[INA TaBPOBOro CeYEHUA NPU COCPEAOTOYEHHOI MM PaBHOMEPHO pacnpeaeneHHol Harpyske n &

< 40 KoapPULMeEHTBI Va YMHOaloT Ha (0,8 + 0,004 & ).

5<1, /b, <25
B 6ankax ¢ meHee pa3BUTbIM CXKaTbiM noscom npu n > 0,7 u 9

1,025-0,015L,, /b

2) ¥ NpUHUMaTD

3Ha4yeHune

KoadpodmumneHTa P HEoHX0AMMO YMEHbLUIUTb YMHOXeHUeM Ha (

/b, >25

npu aTom He 6onee 0,95. 3Hauerna ¢ B TaKux H6asikax He AonycKatoTca.

=0,7
M.7. 0na 6anku WwWeennepHoro cevyeHns KoadpduumeHT P AOMNycKaeTca NPUMHUMaTb P Py ,
roe P onpeaenstoT Kak A41A 630K ABOAKOCMMMETPUUYHOIO ABYTaBPOBOr0O CEYEHUA, NCNOIb3ysA GOpPMYbl

1
(M.3), (M.4), roe 3HayeHus Ix , 7, ! NpUHUMaIOT AN Weennepa.

MpunoxkeHue H
(pekomeHnayemoe)

YCTOMYMBOCTb CTEHOK BAJIOK, YKPEM/IEHHbIX MPOAO/IbHbIMMU
N NMPOMEXYTOYHbIMU PEEPAMUW ECTKOCTU

H.1. B cTeHKe 6ankM CUMMETPUYHOIO ABYTABPOBOro ceyeHus 1-ro Knacca, yKpenieHHom Kpome
nonepeyHbix pebep KECTKOCTM OAHMM MNPOAONbHbIM Pebpom KECTKOCTW, PaACMONOMNKEHHBIM Ha

pacctoAHMM | OT pacyeTHoW (cskaTol) rpaHMubl oTceka (pucyHoK H.1), o6e nnacTMHKM, Ha KOTopble 3T0
pebpo pasaenser oTceK, PaccyMUTLIBAIOT OTAE/bHO:



T
v-‘r
= | < 4
= 5
e R
— -~
= 3
0, O = 0,40),, T
T
= > J 3
a—
= }_ )
= =

a - bankKa c cXKaTbiM BEPXHUM NOACOM; 6 - 6asika C pacTAHYTbIM
BEPXHUM MOACOM; 1, 2 - NAACTUHKM

PucyHok H.1. Cxema 6anKku, yKpenseHHon nonepedyHbimu (3)
n NpoaonbHbiMK (4) pebpamu }KecTKoCTH

a) NNACTUHKY 1, PacnoNoXKeHHYI0 MeXK Ay CHATbIM NOACOM M NMPOS0J/bHbIM pebpom, - No popmyne

039 114 g+ Ut 1462 1<
OV (H.1)
a, = O 1 T
roe o Ty ;
B _Oer1 Oloea
' o O-loc,cr,l;

(o)
O, Zloc ' T _onpepensatoT cornacHo TpeboBaHmam 9.5.2;

O, o, ..
erl Tlocerl _onpepenatoT no dbopmynam:
(o)
npu ‘¢ =0

4,76 R,

GL‘V,I = —__2
2=hlhy B

e =l )RTE



y O 70ty =alh <2

np (npun Hiso NPUHMMaIOT H =2)

L9y R,

o S b, T
I R g

~

O-loc,cr,l = l//(la 24 + O, 476/11 )Z_);
a ,(H.4)

e V=l ) T =alt)RTE.

T o
KpUTUUecKoe HanpsskeHne <! onpeaensior no dopmyne (72) ¢ NOACTaHOBKOM B Hee pasmepoB

NnpoBepsemMoi NAACTUHKK;
6) NNACTUHKY 2, PACMONOMKEHHYIO MeXAy MNPOAONAbHbIM PEBPOM M PACTAHYTbIM MOACOM, - NO
dopmyne

2

1 0(1—2h1/hef)+ O loc N T

}/c Gcr,Z Gloc,cr,Z z-cr,2

rae O n T - HanpaxeHus, onpegenfemble cornacHo 5.22;

. - 5,43 I_Qy T h, |R,
cr,2 2 2 w
(0,5-h /h,)* A i\

Y (3pmecb w E ); (H.6)

(o}
loc.2 _ HanpsaxeHWe, NPUHUMaEeMOe PaBHbIM B 3aBUCMMOCTY OT TOTO, K KAKOMY MOACY NMPUOXKEHa

Harpyska:

Oloe o
K cxKaTomy (cm. yepTt. H.1, a) - loc (3pecb ~ ¢ onpepenstoT cornacHo 9.5.2);

(o2
K pacTaHyTomy (pucyHoK H.1, 6) - &

Gloc,cr,2 cl

c
Hanps)KeHue, onpegensemoe no ¢opmyne (71), rae u 2 onpeaensior

COOTBETCTBEHHO MO Tabsvue 8 npu P = 0,4 v no Tabauue 9 npwu o = 1, 3ameHAA 3HayeHue of

—h

h
3Hauenuem (¢ );

2 _ HanpsseHue, onpeaensemoe no ¢opmyne (72) ¢ NOACTAHOBKOM B Hee pa3mepos

npoBepaemoi NAACTUHKN.
H.2. Mpu yKpenneHWn NAACTUHKKU 1, PacnoNOKEeHHOW MeXAy CKaTbiM MOACOM W MPOAO/bHbIM
pebpom, NPoMeKYTOUHbIMKU pebpammn UX 40BOAAT 40 NPOAO/bHOIO pebpa (pucyHok H.2).



‘ F O, Opes T
| e—— |
o, ~ S o,
Oloc 7 T 1 <
a :
4 a
1 4 a4 &
3 : |V’ b ’
) h 9
eed
a

O, Oper = 0,4a,, T

PucyHok H.2. Cxema 6anKu, yKpenieHHoM nonepeyHbimu (3),
nNpogonbHbIMU (4) U NPpOMeEKYTOYHbIMK (5) pebpamu KecTKoCcTH

B sTom cnyyae pacyeT nnacTuHKM 1 BbinonHAT no ¢opmynam (H.1) - (H.4), B KOTOpbIX 32 BEANUYMHY

a NPUHUMALOT a4 paccToAHME MeXKAy OCAMU COCeHNUX NPOMENKYTOUYHbIX pebep (pucyHoK H.2). Pacuet
NAACTUHKM 2 BbINO/IHAIOT COrnacHo TpeboBaHmam H.1, 6.

H.3. PacuyeT Ha yCTOMYMBOCTb CTEHOK H6a/I0K aCMMMETPUYUYHOTO ceveHusa (c bonee pa3BUTbIM CKaTbIM
NosicoM), YKpen/ieHHbIX nonepeyHbiIM1 pebpamm U OAHUM NPOAO/bHbIM PeEBPOM, PacNoNOKEHHbIM B
cKaToli 30He, BbiNnonHAT no ¢opmynam (H.1) n (H.2); npmn atom B dopmynsl (H.2), (H.3) n (H.5) BmecTo

0, — 0, hl

0,5—h / h

) nogcrasnsioT

h!h

OTHOLLIEeHMA ¢ nopcrasnaioT
[0-1 /(O-l _O-z)_hl /h(;f]

pacquHoﬁ rPaHuLbl OTCEKa.
H.4. an YKpenieHnn CTeHKn nonepevyHbiMn U OgHMM NpoAO0/IbHbIM pe6paN\M KEeCTKOCTU MOMEHTbI

o, h,
L7 aBdopmyny (H.6) BmecTo (

0,

roe - KpaeBoe pacTaruMBatowiee pactaxkeHue (co 3Hakom "muHyc") y

I 1
MHepUUN ceveHna aTnx pebep “ M ' cOOTBETCTBEHHO O0/XKHbl YA0BNETBOPATL TpeboBaHUAM 9.5.9 n

dopmynbl

> 3
123h0,

a Takxe Tabaunubl H.1.

Tabnumua H.1
h /h SHauenue I NPOmOOJILHOTO pebpa
1 ef rl
Tpebyemoe npenejibHOE
MUHVMAJIbHOE MaKCUMaJIbHOE
3 3
0,20 (2,5 - 0,5a/h )a t /h 1,5h t 7Th t
ef ef ef w ef w
3 3
0,25 (1,5 - 0,4a/h )a t /h 1,5h t 8,5h t




ef w ef ef w ef w
3
0,30 1,5h t - -
ef w
[IpuMmeduaHue. I[lpu BHUMCIEHUM I OJia I[IPOMEeXyTOUHHX 3HaueHUM
rl
h /h OOIyCKaeTCsa JIMHEeVHAas MHTEePIOJIaLMA.
1 ef

MpM pacnonoKeHNM MnonepedHbiX U MPOAO/bHbIX pebep MEeCTKOCTM C OAHOW CTOPOHbI CTEHKU
MOMEHTbl MHEPUMM CEYEHMA KarKAOro M3 HUX BbIYUCAAIOT OTHOCUTENIbHO OCK, COBMaJalwowen c
6AunKanLen K pebpy rpaHblo CTEHKN.

MpunorkeHue O
(pekomeHgyemoe)

PACHETHbIE A/TMHbI KOTOHH N CTOEK
Tabanuya 0.1

PacueTHas A/MHA 3N1eMeHTa, PacKpeneHHOro CBA3AMM
B O1HOM NJIOCKOCTH



CxeMBI 31eMeHTa B TUIOCKOCTH CBsiseil (a)
M U3 IUTOCKOCTH CBA3el (6)

PacyeTHBIe UTHMHBI B IUTOCKOCTH CBs3eH Ie/
Y U3 IUIOCKOCTH Iej,‘

e Ix k
) / / L
7 % .l L/ ] ﬁ'
valllie s | = 083017002085 (0.1)
?- B 2k-3
6 Nmax ]vz N3 Nk Ief,l = [0, 75+ 0, 25(a) jlll > 0, Sll (02)
V.S 3,
' L=1xk b
1% k _
/ l I }
| ] 1
2 “ g Ly = 0,36 +0,59a3 20,61; ©3)
7
j
s = (0,64 +0,548 20,5/ :
6 N N, v, N, 1 = 0.6k +0,548°L 20,5} 04




O603HayeHun, NpuHATbIe B Tabanue O.1:
k - yncno y4yacTkoB paBHOM A/INHDI;

g N g2V
Nuw " Voo nomsrom 055 <1, ~0,5< B<(k 1)
N

roe = M - Haubonbllee ycUane CKaTuA (4eACcTBYEeT Ha KpallHeM y4YacTKe);

2 - ycuAMe Ha yYacTKe, MPUMbIKAIOLLEM K Y4acTKy ¢~ max ;

1 - cymma ycmnuii Ha Bcex yuacTKax, Kpome — max

MpumeyaHus. 1. PactarMearoLwme ycuams yuynTbiBatoT CO 3HAaKOM "MuHyc".

2. Pacuyet Ha yCTOﬁLIMBOCTb M3 NJI0CKOCTU CBA3EN BbINOIHALOT HA ycunnue max

KoaddpuumeHT pacueTHOM ANNHbI H konowHbl (cToek) c ynpyrum
3aKpernsieHMem KOHL,0B

Tabnunua 0.2



CxeMBbl KONOHHBL (CTOMKU)

_ [5,4(a+4)+B(0,250+1,2)

5,40+ 1) +Bla+2,4) (0.5)
- (o +4,8)(yo + 4,8)
o \j (o +2,4)(yo +2,4) (0.6)
IMpu 0 <o <o n f<9,87
_ 3+13a
"= 3’“\! oB +3(0+B)’ (0.7

mpu o =0up >9,87

p=1




O603HayeHun, NpuHATbIe B Tabanue 0.2:

K,l Kl
“TE ;ﬂ_ El
K

ml

’

(//:

m - OTHOLWEHUE KOIDDULMEHTOB MKECTKOCTU YNPYroro 3aKpenaeHMsa onopHbIX CEYEHUI CTOMKM,

K .
roe n - K03¢¢MLI,MeHT KECTKOCTK ynpyroro 3akpenneHus, H/CM, PaBHbIX 3HAYEHUIO PEAKTUBHOIO MOMEHTA, BO3HUKAKOLWEro B ONOPHOM ce4YeHUnn npum ero

NnoOBOPOTE Ha yron P = 1;

" - KO3POUUMEHT }KECTKOCTU yNpyroi onopsbl, H/cm, paBHbIN 3HAYEHUIO PEAKTUBHOW CU/bl, BO3HMKAIOLLEN B ONOPHOM CeYeHUM NPU ero CMeL,eHMmM Ha o -

MpumeyaHue. 3HayeHMa = ™ M~ 7 AnAa HEKOTOPbIX PaMHbIX CUCTEM NpuBeaeHbl B Tabanue 0.3.

Tabaunua 0.3

K K
KoadpdpuumeHTbl 3KecTKkocT = ” 1 = " ans KONOHH (CTOEK) pamHbIX CUCTEM



CxeMBl paMul

DopMyna ISl CXEME

o ta6mue O 2
K,=90
3EI
(0.5) =
1
El
L__L‘_}N EI 3, \
, [ === ’;I;E‘ mT T 1Th
|EI i (0.5 =0
[ 4 [ h ‘
_AEqL
m 11 »
(0.5) K =
El 3
;~—'—~- |y B Kn =22+
foTmm—— - S ¢
’ / g (0.6)
3EL
‘I Kml = 11!22 (Il +I2)

0.7

Ky =2 (an +31);
4h
K =

3uaverns K, u K,




Tabnunua 0.4

KoadpduumeHT pacueTHol AnHbI H vononH OAHONPONETHbIX
N MHOTOMPOETHbIX Pam



CxeMEI paME!

n "
L& | L
L z L~ 0 20
7
/ !
n+0,22
Ot 0,03 10 0,2 L21,fn 10,08 (0.8)
T L 7 L 7
I‘,J, % L ;l Cs.0,2 n+0,28 (0.9)
. ! 1| g n
7
Or 0,03 10 0,2| 2,15 ”2’ (0.10)
a: ]s ﬁl: I.v q:
T 1=
¢ € ¢ n+0,28
2.0,/7+Y% 1
Lt | Cs.0,2 0 ©.11)
140,39
Lt L3 n 2+1,54n (0.12)
AEEEARA
| T 1
1+0,46n
" 350,99 (0.13)
L % L 3
Ie I, o




0.1. PacyeTHana ANMHA KOJIOHH C YYETOM BAMAHUA XapaKTepa
AebopMMPOBAHUNA CUCTEMbI NOL HarpysKo

KoadpuumeHT pacyeTHON ANWHbI 'u, onpeaeneHHbi cornacHo 11.2.8 1 11.2.9 ansa KOMOHH
CcBO6OAHbIX OAHO3TaXKHbIX (MPU OTCYTCTBMM IKECTKOFO [AMCKA MOKPbITUA) WU MHOFO3TaXKHbIX pam,

[AOMNYCKAeTCA YMEHbLIATh YMHOXKEHUEM Ha KO3GOUUMEHT v, onpegensemblii No popmyne

W= 1—05[1—((0/5)2]5/4, (0.14)

— 2
rne a=0,65-0,96+0,255 ;

w=1/1+m <5

3aecb 0603HauYeHo:

B=1-M,/M<0,2
m=MA/INW.)

A YC/I0BHaA rMBKOCTb KOIOHHBI, BblYUC/IEHHAs C ydeTom TpebosaHuii 11.2.8,11.2.9.
PacueTHble 3HauyeHMAa npoposbHON cuabl N U msrmbatowero momeHta M B paccynTbiBaeMown
cB0ob6OAHOM pame onpeaenstoT coriacHo TpebosaHmnam 10.2.3.

M
3HaueHMe n3rnbaioLLero MomeHTa | onpeaensAioT 418 TOro e COYeTaHMA Harpy3oK B TOM Xe
CeYEHUWN KOJIOHHbI, rae AelcTByeT MOMEHT M, paccmaTpuBas pamy B A4aHHOM PacYEeTHOM C/yyae Kak
HecBOobOAHY!O.

Mpunoxexune I
(cnpaBoyHoe)

KO3®®UUMEHT PACYETHOW A/INMHBI MIO
YYACTKOB CTYNEHYATbIX KOJ1OHH

M.1. KoapdpunumeHT pacyeTHON ASNHbI Hy ANA 3alEeMNEeHHOr0 B OCHOBaHUM HUMKHEro y4yacTKa
OAHOCTYMEHYaTOoN KOMIOHHbI NPUHUMAIOT:

npv BepxHEM KOHLLe KONOHH, cBO6OAHOM OT 3aKpensieHui, - no Tabavue M.1;

npw 3aKpenaeHnn BepxXHero KoOHLUa oT NOBOPOTA MO BO3MOMKHOCTU ero cBo60AHOro cmeLLeHKs - No
Tabaunue N.2;

npw 3aKpenaeHnMm BepxXHero KoHLa oT CMeLLeHuA - no popmyne

,Ulzz +/1121(ﬁ_1)
ﬂ ,(M.1)

Hy =

rae Hio y Hiv K03pPULMEHTbI PACUETHOM A/IMHbBI HUMKHErO YYacTKa KOJIOHHbI NPW Harpyskax |

F
=0un ~ 2 =0, COOTBETCTBEHHO, ONnpesensemble NPy LWapHUPHOM OMNMPaHUM BEPXHErO KOHLa no Tabauue
.3, a Nnpu 3aKpenneHmn oT NoBopoTa - no Tabauue M.4.



KoaddurumneHT pacyeTHON 4/ InHbI H, ONA OQHOCTYNEeHYaTbIX KONOHH

C BEPXHUM KOHLLOM, CBOBOAHbIM OT 3aKpenieHumn

Tabaunua N.1

PacyeTHas a, KoadpduumeHT L npwv 3HaYeHUn n
cxema
0 01,02)03|04,05/06(07|08|09|10|12 |14 16|18 | 20| 25| 50 |10,0|20,0
‘Fz 0 2011201202020 |20|20|20|20|20(20|20|20|20|201|20]|20|20]| 20| 20
~ Ft 02|20 1(201|202|203|204]|205|206|206/|207(208|2,09]210]2,12|2,14|2,15|2,17|2,21|2,40|2,76| 3,38
04 | 20 (204|208|2,11|2,23|2,18(2,21|2,25|2,28|2,32|2,35(2,42|2,48|2,54|2,60|2,66]| 2,80 - - -
~ 06 | 20 (2112,20|2,28|2,36|2,44|2,52|259|266|2,73(2,801293|3,05]|3,17]3,28] 3,39 - - - -
r 08 | 20 (225|242|2,56|270|283|296|3,07|3,17|3,27|3,36|3,55]|3,74 - - - - - - -
' 1,0 | 2,0 |2,50|2,73 12,94 3,13 (3,29|3,44|3,59|3,74|3,87| 4,0 - - - - - - - - -
f+ £
15| 3,0 |3,43|3,774,07|4,35|4,61|4,86|5,05 - - - - - - - - - - - -
20 | 40 |4,44(1490|5,29|5,67 | 6,03 - - - - - - - - - - - - - -
2,5 | 50 |5,55|6,08|6,56(7,00] - - - - - - - - - ; ; ; ; ; ;
30| 6,0 |6,65]|7,25]|7,82 - - - - - - - - - - - - - - - -
Tabnunua N.2

KoaddpuumeHT pacyeTHOM ANNHbI H ANA 0AHOCTYNeHYaTbIX KONOHH
C BEPXHMM KOHLLOM, 3aKpenieHHbIM TO/IbKO OT NOBOPOTA



PacyeTHas Q, KoadduumeHT L4, npu 3Ha4YeHUM n
cxema
0 010203, 04(05,06|07,0809(10|12|14 )16 |18 | 20| 25| 5,0 10,0(20,0
‘Fz 0 20192186180 (1,76 (1,70(1,67 (164 |160|1,57|155|150|1,46|1,43|1,40|1,37|1,32|1,18|1,10]| 1,05
e 02201193187 |182(1,76|1,71|168|164|162|159|156|1,52(1,48(1,45|1,41|1,39|1,33(1,20|1,11 -
h F, 04120119 ,188|183|177|1,75|1,72|169|166|1,62|1,61|1,57|1,53|1,50(1,481,45|1,40 - - -
06 | 20|195|191|186(1,83|1,79|1,77 1,76 1,72 (1,71|1,69|1,66|1,63|1,61|1,59 - - - - -
=~ 08 201(197|194|192|190|188|187|186|1,85|1,83(1,82(1,80(1,79 - - - - - - -
077 1,0 | 2,0 | 2,00|2,00|2,00|2,00|2,00|2,00/|2,00]|2,00]|2,00]|2,00 - - - - - - - - -
' 1,5 1| 2,0 |2,12|2,25|2,33|2,38|2,43|2,48| 2,52 - - - - - - - - - - - -
20| 20 (245266281291 3,00 - - - - - - - - - - - - - -
25|25 1(2943,17|3,34 | 3,50 - - - - - - - - - - - - - - -
3,0 | 3,0 [{3,43(3,70]3,93 | 4,12 - - - - - - - - - - - - - - -
Tabnuua N.3
KoadduumeHTbl pacyueTHon 4/iMHbI Moy i
[ON1A OJHOCTYNEHYATbIX KONIOHH C HEMOABMMHbIM LUIAPHUPHO ONEepPTbIM
BEPXHMM KOHLLOM
PacuetHaa | [, Kosbduumentsi £, n iy, npu L, /1,
cxema 7
"101/l02|03|04|05]|06|07]|08|09]|10|12|14]16]| 18] 20




Kosdpduumnent L,

N

5 0,04 102|184 |225|259|285]3,08|3,24 3,423,770 | 400 | 4,55 | 5,25 | 5,80 | 6,55 | 7,20
I 0,06 | 0,91 | 1,47 | 193|226 257|274 |305|3,05]|3,24 3,453,838 |4,43|4,90 | 543 | 5,94
0,08 086|131 |1,73|205|231|249|268|285]3,00]|3,14|3,53|393|4,37|4,85]5,28
'//,F 011083121157 |19 |214 233|246 |260 276|291 |3,28|3,61|4,03|4,43|4,.85
: 02 (079|098 1,23 1,46 |167 185 |202|215|2,28 240|267 |288]|3,11|3,42|3,71
03 |078|09|1,09|127|1,44 160 1,74 | 186|198 | 211235251276 299 3,25
04 (078088102 1,17 (132145158 169|181 192|214 231 |251|268]| 288
051]078(086(09 |1,10|1,22|135|1,47|157 167|176 196|215 2,34 |2,50] 2,76
1,0 {0,78|085|092|099|106|1,13|1,20| 1,27 |1,34| 1,41 | 154|168 | 182|197 2,10

Kosdpduument 14,
0,04 067|067 |083|125|143|155|165|170|1,75|1,78|1,84 187|188 | 1,90 | 1,92
0,06 | 067 |067|081|107|127|141|151|160|164|170|1,78|182| 184|187 | 1,88
0,08 | 067|067|075|{09 119|132 |143 151|158 163172177 |1,81|182| 1,84
01067 |067|073(093 1,11 1,25|1,36|145 152157166 |1,72|1,77 1,80 | 1,82
02 |067|067|069|075|089 102|112 |121|129]|1,36 146|154 160 1,65 | 1,69
03 |067|067]|067|071|080|09 |09 | 108 |115| 1,22 133 | 1,41 |1,48 | 1,54 | 1,59
04 |067|067]|067|069]|075|084|092|100 107|113 124|133 |140| 1,47 | 151




05 (067|067 |067|069|073|081|087|09 (101|107 |117|1,26 133|139 | 1,44

1,0 | 067|067 | 067|068 071|074 0,78|082/|087|09 |099 |107|113|1,19 ]| 1,24

Tabnnua N.4

KoadpdULUMEHTbI pacyeTHON ANUHBI Hia i
ANA OAHOCTYNEHYATbIX KOJIOHH C HEMOABMMKHbBIM BEPXHUM KOHLLOM,
3aKpen/eHHbIM OT NOBOPOTa

PacueTHan ]_2 Koadpduumentsl L, 1 L, npu 12/11
cxema
! 01,0203 |04|05|06)|07]|08] 09 1,0 | 1,2 14 | 16 | 1,8 | 2,0
‘ £ Koadpduumnent 4,

-~ 1, 0,04 078|102 |153|1,73 201|221 |238|254|265]|285]3,24|3,70| 4,20 | 4,76 | 5,23

0,06 | 0,70 | 0,86 | 1,23 | 1,47 | 1,73 | 1,93 | 2,08 | 2,23 | 2,38 | 2,49 | 2,81 | 3,17 | 3,50 | 3,92 | 4,30

ll
)

0,08 | 0,68 | 0,79 | 1,05 | 1,31 | 1,54 | 1,74 | 1,91 | 2,05 | 2,20 | 2,31 | 2,55 | 2,80 | 3,11 | 3,45 | 3,73

\

01 |067|076 100|120 142|161 |1,78|1,92 2,04 |220 240|260 | 2,86 | 3,18 | 3,41

——
»

0,2 | 064|070 079|093 |1,07|1,23|141|150|1,60|1,72|1,92]|211]2,28] 245|264
0,3 | 062|068 074|085 |0,95]| 1,06 | 1,18 | 1,28 | 2,39 | 1,48 | 1,67 | 1,82 | 1,96 | 2,12 | 2,20
0,4 | 060|066 |071|0,78 | 0,87 | 0,99 | 1,07 | 1,16 | 1,26 | 1,34 | 1,50 | 1,65 | 1,79 | 1,94 | 2,08
0,5 | 0,59 | 0,65 | 0,70 | 0,77 | 0,82 | 0,93 | 0,99 | 1,08 | 1,17 | 1,23 | 1,39 | 1,53 | 1,66 | 1,79 | 1,92

1,0 | 0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 | 1,00 | 1,10 | 1,20 | 1,30 | 1,40 | 1,50




Koadduument 1,
0,04 10,66 | 0,68 |075|094 108 |1,24|137|147|155|164|172 178|181 | 185 | 1,89

0,06 | 065|067 068|076 |09 |1,10|125|135|144|150|1,61 1,69 | 174|179 | 1,82

0,08 | 0,64 | 0,66 | 0,67 | 0,68 | 0,84 | 1,00 | 1,12 | 1,25 | 1,34 | 1,41 | 1,53 | 1,62 | 1,68 | 1,75 | 1,79

01064 |065|065|065|078|092|105|115|125|133|145|155|162|1,68| 1,71

0,2 (062|064 |065]|065|066|073(083|092|101|109|123|133|141|1,48| 1,54
03 |060]|063)|064|065)|066]|067]|073|081089|094 109 ]|1,20]1,28|1,35] 1,41
04 (058|063 |063|064|064)|066|068]|075|082]|088|101]1,10 | 1,19 1,26 | 1,32
05 |057|061|063|064|064)|065]|068]|0,72|0,77 083|094 |1,04]1,12 | 1,19 | 1,25

1,0 | 0,550,558 |0,60)|061]|062]|063]|065]|067]|0,70|0,73|0,80|0,88]093)| 1,01 1,05

B tabaunuax MN.1 - N.4 0603HayeHo:

L, |1, L

1 n=-—-
ll ﬂ12 " 1112 ,
LI N
roe , P - MOMEHTbI Hepuun cev4eHnn n aNnHbl HWXKHEro 1 BepxHero y4aCTtkoB KOJZ1IOHHbI, COOTBETCTBEHHO;
B=(F+F)/F,
n.2. Koad)d)MLl,VIEHT pacquHoﬁ ANNHDbI /,12 ANA BepPXHero y4yacTtKa O,CI,HOCTyI'IEH‘-IaTOVI KOJIOHHbI BO BCeX Cny4aax onpegenarT no d)opmyne

;uzz;ul/alS?’_(n.z)



M.3. KoadpdPruMeHT pacyeTHON ANUHDI H AN1A 3alLeMNEHHOIO B OCHOBAHWUM HUMKHErO y4acTKa ABYXCTYNEHYaTon KoNOHHbI (pucyHoK M.1, a) npu ycnosumax
3aKpenieHuns BepXHEero KoHLUa, ykasaHHbix B Tabnuue .5, onpeaensaot no ¢opmyne

181/1511 + (ﬂzﬂjﬂ + ﬂis)(l +0,)1,/1,

a 1+ 4+,

,(M.3)
e B0 By =F1F 0,=L1],
ﬂmll Mo ) M KoadduumeHTbl, onpegenaemble no Tabauue N.5 Kak AN 04HOCTYNEHYATLIX KONOHH MO YCNOBHbIM cxemam (pucyHok 1.1, 6, B, r);
I, =UL+LL)/I+1,)
Fl’ le F.

I, I, I
3 - NPOAOAbHbIE CUbI, MPUIOMEHHbBIE K BEPXY HUMHErO, CPEAHEr0 U BEPXHEr0 YYacTKOB KONOHH C MOMEHTamMu uHepuumn 1, 2, 73 p

oL+l
- NpuBEAEeHHOE 3HaYeHNe MOMEHTA MHEPLMU CEYEHMA yYacTKa asimHon (1 2),

3pech

l
AnvMHamm 1, "2, 3 cooTBeTCTBEHHO.

a F3 6 € e F3
- I ~
— 3 50 I
F, - FAF, ||| 3
* I
- m2
~...ﬁ'\l
Fl I; ‘Fl +F2+F3 3
Y Py
_‘*_'__ ? i a L
- - I
~ ~ {
I]
L4 IS L4 /L4

PucyHoK M.1. Cxema ABYXCTYNeHYaToM KONIOHHbI (3) M YCNOBHbIE



A FI 2 F3
CXEMbI 3arpysKeHnn Npu NPUNOKeHUN cun 1, " K HUXHemy (6),
cpegHemy (B) n BepxHemy (r) y4acTKam, COOTBETCTBEHHO

F.

KoaddunumeHTsl ‘uml, Hona , Hos

Ycnosua 3akpenneHuma
BEPXHEro KOHLLA KOJIOHHbI

3Ha4yeHua KoapodmuneHToB

/’lml lum2 /’lm3
NPW YCNOBHOM CXEME 3arpysKeHUs Mo YepTexy
n.1,6 n.1,s n.1,r
CBo60OAEH OT 3aKpenaeHui i, =2,0 u,,=2,0 My =1,
(4, -noTabanue M.1 npn
[ 1
—_ 3 |ImlL
DTN
() 3
3aKpenJsieH oT NoBOpPOTa, U, =1, W, =1 M,y =M
[OMyCKaeT cMelleHne
(4, -noTabanue MN.2 npn
(4, -noTabanue N.2 npn ¢, =0)
Lo |l

o =—3—
YA 13)

3aKpensieH WapHUpPHO, He
[OMNycKaeT cMeLeHus

Mo = Hy

Moo = Hi

(44, - notabnnue M.3)

Mz = Hyp

(4, -noTabaunue M.3)

Tabnuua N.5



3aKpenaeH OT NoBOPOTa U — _ _
P P Hay = Hyy Hyr = Hy Hyz = Hip
cMeLLeHunA

(4, - notabnuue M.4) (44, - noTabanue MN.4)

L+
MpuBeaeHHOE 3HaYeHNe MOMEHTA UHEPLMM CEYEHUA yYacTKa AJIMHOM ( ) Ha pucyHKe .1, 6 onpegenstoT no popmyne
ImZ = (Izlz +I313)/(12 +l3).
H,

. . o1 .1
MN.4. KoadpuumeHTbl pacyeTHOM AMHbI ONA CPeAHEero y4yacTka ABYXCTYNEHYATOM KONOHHbI AJMHON 2 U Hs ON1A BEPXHETO y4acTKa KONOHHbI AAMHON 3

onpeanenAatoT no d)opmynaM:
,Uz = lul /aZ; (|-|.4)

/u3::u1/a3£3’(|-|_5)

L _L(K+E)

LNL(E+ B+ E)

a,

A LF,
CLNL(R+FHF)

MpunoxeHue P
(pekomenayemoe)

K PACYHETY 3JIEMEHTOB HA YCTAJIOCTb



lpynnbl 971eMeHTOB 1 COGAMHEHMVI NpW pacyeTe Ha YCTaN0CTb

Cxema anemeHTa 1 pacnosioxKeHune XapaKTepucTunKka anemeHTa Mpynna
n.n. pacyeTHOro ceyeHus anemeHTa
1 e, 4 OCHOBHOW MeTaN C NPOKaTHbIMMK UK 1
06paboTaHHbIMM MEeXaHUYECKUM
nyTem KpoOMKamu
[=4
/
To e, C KpOMKamM, 0bpe3aHHbIMM 2
MALLMHHOM ra3oBOM pe3Koi
2 . ‘i | a OcHoBHOWM meTann ¢ 06paboTaHHbIMM
1 MeXaHMYECKMM NyTeM KPOMKaMM Npu
—p—— . — —— e e o
T — pa3HOM WMPUHE M pagunyce nepexosna
! | a r, MM:
200 1
10 4
3 OcHOBHOM meTann BoO GPUKLMNOHHbDIX 1

coegnHeHunAx

Tabaunua P.1



OcHoBHOWM meTann B 60/1T0BOM (60/1TbI
KJacca TOYHOCTU A) coeAiMHEHMM B
ceyeHuAxX No OTBEPCTUIO:

a) NP NApPHbIX HaK/1aaKax

6) Npy 04HOCTOPOHHMX HaKNaaKax

Mepexopa v 3aKpyrneHue (knacc
YWCTOTbI ra30B0M pe3kun 1 uam
dpeseposka) npu & = 72°
,r>0,5b

dacoHKM NpsMoyronbHoin Gpopmbl,
npuBapeHHble BCTbIK MK BTaBp K
3/IeMeHTaM KOHCTpYKUMi 6e3
MexaHuyeckol 0bpaboTkm nepexoaa
OT PAaCOHKM K 3/IeMEHTY




®acoHKM, NpMBapeHHbIe BCTbIK UK
BTaBp K CTEHKam u noscam 6anok, a
TaKXe K anemeHTam pepm

npu o <45°

DacoHKKN NPAMOYTosbHOM Un
TpaneumesuaHo Gopmbl,
npuBapeHHble K nosicam 6anok
BHaX/1IECTKYy C 06BapKoOM No KOHTYpY
HaxnecTkn 6e3 mexaHU4ecKom
06paboTKu WeoB

CTbIKOBOM Heo6paboTaHHbIM LOB;
Harpyska nepneHauKynspHa cBapHomy
LUBY; CTbIKyeMble 3/1eMeHTbI
OZINHAKOBOW LNPWUHbLI U TONLWMUHbI

10

°/

CTbIKOBOM He0bpaboTaHHbIN LIOB;
CTbIKyeMble 31eMeHTbl pa3HoW
LUMPUHBI UNN PA3HOM TONLMHbI

11

OcHOBHOW MeTann B MecTe nepexoga K
CTbIKOBOMY LWIBY CO CHATbIM
MeXaHUYecKum crnocobom ycuneHmem




2 A = a, A i wsa:

= — - |
| N
\\\ a) NPy CTbIKOBaHWUM 31EMEHTOB
EENNNN £ N
2 g OAMHaKOBOW TONLWMHbI U LUMPUHbI
6 6) TO ke, pa3HOM TOANLLMHbBI U

h

Ja |az7\' ; LNPUHBI

l 4 la

2% CBapHble CTbIKOBble COeANHEHMA:

JIMCTOBOTO 3/IeMEHTa Ha
noAKNaZHOM nucTe (Harpyska
nepneHaMKyNapHa CBapHOMY LUBY)

Tpy6 Ha NOAKNAAHOM KO/bLie

NPOKaTHbIX Npoduael BCTbIK

CBapHble ceveHuns ABYTaBPOBOro,
TaBpOBOro M APYrux TUMNOB, CBapeHHble
3 T HenpepbIBHbIMU NPOAO0AbHbIMM

. lWBammM Npu AeNCTBUN YCUAUA BAONb
ocu wea

TYIST ey




14

3nemeHT co BCnomMoraTe/ibHbIM
3N1€MEHTOM, NPUKPENEHHbIM
NPOAO/IbHBIMM LWBaMU, Npu X :

no 45°

90°

15

Ak

O6pbIB NosacHoro nucra bes
MexaHuyecKkon 06paboTKu
nonepeyHoro (no6osoro) wea

16

OCHOBHOW MeTanA € NonepeyYyHbIM
LUBOM; CBAPHOM LLOB ABYCTOPOHHUM C
NAaBHbIM NEPEXOAOM K OCHOBHOMY
meTanny

17

OCHOBHOW MeTasN PacTAHYTbIX NOACOB
6anoK 1 anemeHTOB hepm B6IN3U
anadparm n pebep, npnBapeHHbIX
YrN0BbIMM LLIBAaMM




18

25t

) et

OCHOBHOW MeTanN B MecTe nepexoa K
nonepeyHomy (nobosomy) yrnosomy
sy

19

OCHOBHOW MeTanNn B COEAMHEHUAX C
bnaHrosbIMM WBaMK (B MecTax
nepexoAa OT 3/1eMEHTa K KOHLam
$NaHroBbIX WBOB):

a) ¢ ABOVHbIMM GJIAaHTOBbIMMU
lWBamM

6) ¢ pnaHrosbimm 1 N1060BLIMMU
WwBammu

B) NpY Nepeaaye ycunusa yepes
OCHOBHOW meTann

r) WeKn aHKepoB ANA KpenieHus
CTafIbHbIX KAHATOB

20

OcHoBHOW MeTann Tpybbl pacTaHyTOro
pacKoca Npu OTHOLIEHUN TONLWMHBI K
HapyXHOM gMameTpy Tpybbl noaca

t, /d, >1/14




1/20<1,/d, <1/14 8

21

OcHoBHoW meTann Tpybbl pacTaHyToro
packoca Npu OTHOLWEHUN AMaMeTPOB

packoca u nosca d, /d, =0,4—0,7

M OTHOLIEHMU TONLLMHDBI K HAPYKHOMY
AnameTpy Tpybbl noAca:

t,/d, >1/14 6
1/20<1t /d, <1/14 7
1/35<¢,/d, <1/20 8

¥Y3/1bl ®EPM C HEMNOCPEACTBEHHBbIMW MPUKPEMNJIEHNAMUN
3/IEMEHTOB PELUETKM K MOACAM

C.1. Obwme NonoKeHusn

MpunoxeHune C
(pekomenayemoe)



B y3nax ¢pepm c HenocpeACcTBEHHbIM MPUKPENIEHUEM IN1EMEHTOB PELLIETKM K NOACam MpoBepAIoT:

HecyLLyto CnocobHOCTb CTEHKM (NOJIKM) NOACA, K KOTOPOM MPUMBIKAET S/IEMEHT PELLETKY;

HecyLLyto CNOCOBHOCTb 3/1IEMEHTA PELIETKM B6AM3N NPUMbIKAHWA K NOACY;

NPOYHOCTb CBAPHbIX LUBOB.

B npuBeaeHHbIx ganee popmynax o603HauyeHo:

N - ycunve B NPUMbIKAIOLWLEM 3/1eMEHTE (peLleTku);

M - U3rnbatoLWwmini MOMEHT OT OCHOBHOTO BO34,EMCTBUA B NPUMBbIKAIOLLLEM 3/1eMEHTE B NJI0CKOCTU GepMbl B CEYEHUM, COBMAAAMOLLEM C MPUMbIKAIOLLEN CTEHKOM
(nonKkoli) nosica (MOMEHT OT KeCTKOCTU yY3/10B AONYCKAETCA He YYMUTbIBATb), ANA GepM U3 KPyrabiX TPY6 - aHANOTMYHbIA MOMEHT B PacCMaTPUBAEMOM 3/1eMeHTE B
CeYeHUN, NPOXoaALLEM Yepes TOUKY NepeceyeHnn 3Toro aieMeHTa ¢ obpasytoLleli nosca;

F - npofonbHasA cuna B NOSICE CO CTOPOHbI PACTAHYTOIO 3/1EMEHTA PELLETKY;

A - nnowaab NONepeyYHoro ce4eHuns Noaca;

R

Y - pacyeTHoOe conpoTMB/IEHWNE CTa/M NOACA;
t - ToNWMHa cTeHKK (NOAKKM) NoAca;

& _ yron npUMbIKaHWA 31eMeHTa PeLLEeTKM K NOACY;
4 - nnowaab NONepevHoro CeYeHms 31eMeHTa peLleTKy;
¥
- TONLWMHA CTEHKU (MONKKU) SNEeMEHTa peLleTKu;

¥ _ pacyeTHOE COMPOTUB/IEHWUE CTaNMN 3IeMEHTa PeLleTKM.
C.2. depmbl M3 rHYTOCBAPHbIX Npodunen

C.2.1. Y3nbl depm M3 3aMKHYTbIX THYTOCBapHbIX Npodunein npaAmoyrosbHoro cedeHus (pucyHok C.1) nposepsAwoT cornacHo TpebosaHuam C.1, a TakxKe
YUUTbIBAIOT HECYLLYIO CNOCOBHOCTL BOKOBOW CTEHKM MoAca (NapannenbHOMN NJ0CKOCTU y3/1a) B MeCcTe NPUMbIKaHWUA CKATOro 3/1eMEHTa peLleTKu.
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a - K-06pasHbIit Npu TpeyrosibHoW peweTke; 6 - TO Xe,
NPW PacKOCHOM peLLeTKe; B - ONOPHbIN; I - Y-06pa3sHbIi

PucyHok C.1. Y3nbl depm 13 rHyToCBapHbIX Npodune

C.2.2. B cnyyae oAHOCTOPOHHErO MPUMbIKAHUA K MOACY ABYX 3/1EMEHTOB pPeWeTKU Uamn bosee ¢
YCUAMAMM PasHbIX 3HaKoB (pucyHok C.1, a, 6), a TaKKe O4HOro 3/1eMeHTa B ONOPHbIX y31ax (pucyHok C.1,

< <
B) npwu d/D=<0,9 n g/b<0,25 HeCyLyt CnocoBHOCTb CTEHKM MOACa NPOBEPAOT ANSA KAXKAOMo
NPMMBbIKAIOLLLETO 3/1eMEHTa No popmyne

+1,5M (0,4+1,8g/b) fsina

(N <

roe Va KO3QDUUMEHT BAMAHUA 3HAKA YCUAMA B MPUMbIKAIOLWEM 31emMeHTe, NPUHUMAEMbIiA
paBHbIM 1,2 NpU pacTAKeHUU 1 1 - B 0CTaNbHbIX CAyYasx;

’p . K03 OUUMNEHT BANAHMA NPOLONBHON CU/bl B MOSCE, ONPeaeNaemMblit Npu CKaTun B Nnosce,

|F|/(4R,)>0,5

ecnm , No popmyne

o :1,5—\F\/(ARy)’

B OCTa/IbHbIX C/y4asnx Vb - 1,0;
b - AAnHa yyacTKa MMHUKN NepecevyeHns NPUMbIKAIOLLLEro 3/1eMeHTa C NOSCOM B HanpasBAeHUN ocu

d,/sina
nosica, paBHas ;

g - MOJIOBMHA PaCCTOAHUA MEXAY CMEXHbIMW CTEHKAMW COCeAHUX 3IN1EMEHTOB peLueTKU Wan
nonepeyYyHomn CTEHKOM packoca 1 onopHbIM pebpom;

f=(D-d)/2.

C.2.3. Hecyluyto cnocobHOCTb CTEHKM nosca B Y-06pasHbix y3nax (pucyHok C.1, 1), a TakKe B y3nax,
yKasaHHbIx B C.2.2, npu g/b > 0,25 nposepsatoT no dopmyne

(N+L7M /d,) fsina

C.2.4. Hecyuwyto cnocobHOCTb HOKOBOW CTEHKM B MJIOCKOCTU Y3/71a B MECTe MPUMbIKAHUA CXKATOro
anemeHTa npm d/D > 0,85 nposepsatoT no popmyne

< in’
N <2y.ykR td,/sin a3

D,/t>25

roe Vi KO3QOUUMEHT BAMAHUA TOHKOCTEHHOCTM MoAca, ANA OTHOLWEHWUN
npuHUMaemblii pasHbim 0,8, B ocTanbHbIX cayyasx - 1;
k - KoapdUUMEHT, NPUHMMAEMbIN PaBHbIM:

o 4t/ D,)*=R,/E<0 3,6(t/Db)2E/Ry;
now 0<4(t/D,)’-R/E<6-10" 0,9+670(t/D,)* =170R/ E .



B OCTa/IbHbIX cay4yanx - 1.
C.2.5. Hecyuyyto cnoco6HOCTb 31€MEHTa PELLIETKM B6IM3U MPUMbIKAHUA K NOACY NPOBEPAIOT:

a) B y3nax, yKasaHHbIx B C.2.2, npu yrnax npMmbIKaHus @ =40°-50° no dopmyne

(N +0,5M /d,)(1+0,013D/1) _

ycydkRydAd , (C.4)

rae k - onpenenatoT, Kak B C.2.4, Ho c 3ameHo XapPaKTEPUCTUK MNOACA Ha XapPaAKTEPUCTUKU INEMEHTA

Db Y db td Ry Ryd
peLweTKn: Ha 6osbllee 13 3HavYeHu d nnu , tHa 7] Ha .

[N anemeHTa pelleTKn HEKBagpaTHOTO CeYEHUsA B 1eBYHO YacTb dopmynbl (C.4) BBOAAT MHOXKUTENb

3(1+d/d,)
22+d/d,).

6) B y3nax, ykasaHHbix B C.2.3, no popmyne

L 05M[1+0,01G+5d/ D=0,1dy,)D/d]sin

(N
d, 7c7dkRydAd

<I.(cs)

BbipaxeHue B Kpyrabix ckobkax popmybl (C.5) He AoKHO BbITb MeHee 0.
Ona snemeHTOB peleTKUM HeKBagpaTHOro ceyeHua B JfieBylo 4vactb ¢opmynbl (C.5) BBOAAT

MHOXWUTENb (I+d/ d”)/z )

C.2.6. MPOYHOCTb CBAPHDIX WBOB, NPUKPENNAIOLLMX INEMEHTbI PELUETKU K NOACY, NPOBEPAIOT:
a) B y3nax, yKasaHHbIx B C.2.2, npu yrnax npMmbIKaHus @ =40°-50° no dopmyne

0,5M 0,75+0,01D/¢
(N + ) : <1, (c6)
d, " pk;yR,Q2d,/sina+d)

Bk

R .
roe , 7, " npuHumatoT cornacHo Tpe6osaHuAM pasgena 15;
6) B y3nax, ykazaHHbix 8 C.2.3, no popmyne
0,5M [1+0,01(3+5d/D—-0,1d, /t,)D/{]sina
+ )

(N
d, 4p,k,d,y R,

<1;(c7)

t
B) CBapHble LLUBbI, BbINOJHEHHbIE MPU HANMYMKM YCTAaHOBOYHOrO 3a3opa, pasHoro (0,5 - 0,7) 4, ¢
MOJIHbIM MPOMAABAEHMEM CTEHKMN NPODUNA PACCUMTLIBAIOT KaK CTbIKOBbIE.

C.3. ®epmbl U3 Kpyrabix TPyO

C.3.1. Y3nbl depm 13 Kpyrabix Tpy6 (pucyHok C.2) nposepatoT cornacHo TpebosaHunam C.1.



a - K-obpasHoro Tnna; 6 - X-06pasHbiit; B - ONOPHbIN

PucyHok C.2. Y3nbl depm 13 Kpyrabix Tpyo
(ob03HaueHusa - cm. Tabanuy C.1)

Tabnuua C.1
Pacrionioxenue ocu CMeXHOro Tun
TIPUMEIKAIOWIETO 3/EMEHTA — 5y &
OTHOCHUTEJIBHO OCH PAaCcCMaTpHMBacMOro
C To¥t Xe CTOPOHH! TI0sCa K — 1,3, (1 +0,025)
B A il At
1+0,045
C TPOTHBOMOJIOXHOM CTOPOHB! T105ICa 0<s,<D cos?| Bu. I: 6y;(1+0,02) 1}
X 2D || 1+5,4B, +5,68°

2D 0




O603HayeHus, NnpuHaTblie B Tabanue C.1 (pucyHok C.2):

8 . HauMeHblLlee paccTosHME BAO0/b OCU NOACA MEXAY CBAPHbIMM WBAMU, NPUKPENAIOLWUMU K
Noscy paccMaTpPUBAEMbI U CMEXKHbIN 3/1eMEHTbI PEeLLETKM (NPoAOobHbIN NPOCBET):

D D : ‘
gi':(_Jrei'j ctga, +ctga;, —— -'BI + -ﬂ]
o2 Y 2 (sing;, sina;

S
Y - paccTtosHue BAO/Ab nosaca mexay 6opTamm paccMaTpMBAEMOro M CMEMKHOTO MPMMbIKAOLWMX
3/1EMEHTOB.

D D
S; :[Eﬂll—ﬂwi +eichtgai (?ﬂll—ﬁjj +el.jjctgaj

IBi:b[/D

- OTHOLUEHWE LWNPUHLI NMPUMbIKAHMUA CMEXKHOIO 3/1eMeHTa K AnameTpy nosca (gns

B =d,/D,

TpybyaTbiX 3/1eMEHTOB

MpumeyaHue. 3HaYEHUA Si NMPUHUMAIOT PABHbIMMU:

g <0 g

npwm 0,6,

on 058 <D ¢, :1—0,4(1—gl.j/1))4,
>

npu gU_D %i =1.

C.3.2. B cnyyae npumMbIKaHMA K NOACY N 31eMeHTOB pelweTku (pucyHok C.2, a, 6), a TakKe o4HOro
3/1eMeHTa B ONOPHbIX y3nax (pucyHok C.2, B) Hecyllylo CNOCOBHOCTb CTEHKWM MOsAca NPOBEPAOT AAA
KayK40ro NpMMbIKalOLLEro 3/1eMeHTa No popmynam:

Zgl.j,uiNi sine, [y, /(y,7,,5) <1
i=1 ,i=1,..,n;(C.8)

‘Nj‘sinaj Iy, 28)<1 (c9)

roei- HOMepP NPUMbIKAlOLWETro 31EMEHTAQ;
j - HOMEpP paCcCMaTpmMBaEMOTO NPUMbIKAKOLWWErNo 31EMEHTA;

N,

‘ J - ycunve B NPUMBIKAIOWEM 3N1eMeHTe, NPUMHUMaemoe C y4eTom 3Haka ("matoc”" npw

’

pacTsxeHun, "MUHyC" Npu cxkaTum);

Hi KoapodumumeHT, Npu i = j onpeaenaembit no popmyne

:&Jr 1,7M .

i

npmiij :uizl;



3pecb Var . K03 OUUMEHT BNIUAHMA 3HAKA YCMAMA B PACCMATPMBAEMOM NPUMBbIKAIOLLEM 3/1IEMEHTE,
NPUHMMaeMbI paBHbiMm 0,8 nNpu pacTaxkeHun 1 1,0 - B OCTaNbHbIX C/yYanx;

7 . ANNHa Y4aCTKa MPUMbIKaHUA PaAaCCMaTpPUBAEMOTO 3/1EMEHTA (,Cl,ﬂﬂ TDY6‘-IaTbIX 3/1EMEHTOB

lzj—dj/smaj);
Vi . KO3QPUUMEHT BAMAHMA AJIMHbI MPUMbIKAHUMA PACCMATPMBAEMOro 3JIeMeHTa, A/
HeUMIMHAPUYECKMX NPUMbIKaHWUIM onpeaenaembiii no dopmyne

1,-b,
Vi = I+ ——
212D —bj) ;
AN UMNMHOPUYECKUX NPUMbIKAHWI (Tpy6) Vs =1;
_ b, b =d. b =d,
" unm /- WMpKHa NpUMBbIKatOLWeEro afieMeHTa (gns Tpybyatoro anemeHTa ! Lvam /

S - XapaKTepuMCTUKa Hecylen cnocobHOCTM nosca, onpeaensaemas no popmyne

S=13(1+0,026)’R,y, €.10)

34echb 0 - D/t - TOHKOCTEHHOCTb MoACa;
Y bj
dopmyne

- KOad)d)VIU,MEHT BANAHUNA I'IpOLI,OJ'IbHOVI CuUAbl B noAce, OI'IFJEAEJ'IFIeMbIﬁ npu CXaTnn B NnoAce no
—1_ 2
7o =1-0.5(F,/ 4R,

B OCTa/IbHbIX Cy4asX - Yo =1;

34€ecCb 7 - npo4o/sibHaA Cuaa B NoACE CO CTOPOHbI PACTAHYTOIO 3/1EMEHTA PELLUETKU,;

Vi KO3QOUUMEHT BAUAHWUSA MOAKPENnIeHus CTEHKM MosAca B y3ne nonepeyHbimu pebpamu
(anadparmamum 1 T1.n.), NpMHMUMaemblii paBHbIM 1,25 nNpu pacnonoxeHuu nogkpennsiwollero pebpa B
npeaenax y4acTka paccMmaTpMBaeMoro nNpumbIKaHMA U 1 - B OCTaNbHbIX CAyYasXx;

E..
Y - KoapPUUMEHT BANAHUA PACNONOKEHUA KAXKAOTO U3 CMENKHBIX MPUMbIKAIOLLMX 31€MEHTOB NO

. o . L&
OTHOLLUEHMUIO K paccmaTpmuBaeMomMy (j-my), onpegenaembit no Tabanue C.1; npuni=j ¥ =1;

v, =aresin ;.

B.<0,7
npu [0nycKaeTca NpUHMMaThb
w, =1,055 (ﬂl
npwm ﬂi >0,7

w, =1,058.(1+0,158%)
ﬁwi :bwi/D-

- cm. Tabanuy C.1),

wi . WMPUHA OXBaTa MNOACA NPUMbIKAKOWMM 31EMEHTOM MeXOy KPOMKamMun CBAPHOro wwBa (I'Ipl/l



ﬂwi =B, p >0,7 bwi :bi —ly ).

B<0,7
! O0NYyCKaeTcsa NPUHUMATD L, npum
C.3.3. Hecyuiyto cnocobHOCTb CTEHKU TPYOUaTbIX 31EMEHTOB PELIETKU B6N3M NPUMbIKAHUA K NosAcy
nposepsatoT no opmyne

N(+x6)

<1,(ca1)
7/07d7/cdRydAd
roe & - KoappuuUMEHT, NpMHUMaemblii paBHbim: 0,008 - ana packocoB B K-o6pasHbIx y3nax, npu

pacyeTe NPUMMbIKAHUIA KOTOPbIX 3HadyeHue KoapduumeHTa g, onpegensemoro no Tabauue C.1,
coctaBnset meHee 0,85, 0,015 - B 0CTasbHbIX Ciy4anx;

Vea Ko3pdMuMeHT ycnoBuin paboTbl, MpUHMMaeMbln paBHbiM: 0,85 - AnNA 3n1eMeHTOB,
nepecekaloWmxca B y3ne C ABYMA APYIMMMU 3/IEMEHTAMMU, UMEHOLWMUMWN pa3Hble 3HaKM ycuanii; 1 - B
OCTaNbHbIX CyYanX.

C.3.4. Npu noaKpenseHUn CTEHKM Mnosaca B y3ne (B mMecTax MpPMMbIKaHMA PacCMaTpMBaEeMOro

. . . 1
NPUMbIKaIOLLEro 3/1eMeHTa), NpuaeratoLLeil U NpMBapeHHON K NOACY HaKNaAKoN TONWMHON ¢ BMeCTO
Y B dopmyne (C.10) NnpMHMMAIOT pacyeTHOe CONPOTMB/IEHUE MmaTepuana Haknagkm **, BmecTo t -
tef . ¢
NpUBEAEHHYIO TONWMHY ¢ , NPUHMMaEMYIO PaBHOM: A8 PACTAHYTbIX MPUMbIKAIOLWMNX 31EMEHTOB ¢, HO

t +0,25¢ . t t t
He 6onee 1,5t, Ans cxKaTbix - MaxX i mn rpe "MaX - fospllad, a ™" - meHblUaA U3 TOAWMH T U <.
C.3.5. MpoYHOCTb CBApPHbIX LUBOB B C/y4ae Pe3Ku TPyb CO CKOCOM KPOMKM AONyCcKaeTcA NpoBepsaTb
no popmyse

N<O0.954R, .

roe " - pacyeTHOe COMPOTUB/IEHWE CBAPHONO CTbIKOBOTO COEAMHEHWs, MPUHMMaemoe Mo
yKasaHuam 7.4,

C.4. depmbl N3 gBYTABPOB

C.4.1. Y3nbl depm M3 ABYTaBPOB C MapannesibHbIMU rpaHamM nonok (pucyHok C.3) nposepstoT
cornacHo Tpe6osaHunam C.1, a TaK¥Ke y4MTbIBAIOT:

HeCYyLLLYt cNOCOBHOCTb Y4acTKa CTEHKM NosAca, COOTBETCTBYHOLLLETO CHATOMY 3/IEMEHTY PELLETKM;

HecyLLyt cnocobHOCTb NONEPEYHOrO CeYEeHMUA NosAca Ha CABWT.
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a - K-06pasHbIit Npy TpeyronbHoW pelieTke; 6 - TO e,
MPM PAaCKOCHOW PELLETKE; B - ONOPHbIN

PucyHok C.3. Y3nbl ¢epm 13 gByTaBpOB

C.4.2. B cnyyae OAHOCTOPOHHErO MNPUMbIKAHWA K ABYTaBPOBOMY NOACY ABYX ABYTaBPOBbLIX
3/1IEMEHTOB peLleTKU Uan 6osiee ¢ yCUMAMAMM pasHbiX 3HaKoB (pucyHok C.3, a, 6), a TakKe oAHOro

<
3/1IeMeHTa B OMOPHbIX y3nax (pucyHok C.3, B) npu €= 15 um HecyLylo cnocobHOCTb NOJIKKM nosca
NPOBepAOT A1 KaXK40ro NPUMbIKAIOLLEro 3/1eMeHTa Nno popmye

R 7 P2V
d, d sin“a d, sina "

,(C.13)

roe Yp Ko3pdMUMeHT, onpegensemblii no ykasaHmam C.2.2.
C.4.3. Hecyuwyto cnocobHOCTb yyacTKa CTEHKW ABYTaBPOBOrO NOAcCa MO [AEUCTBMEM CHKATOrO
ABYTaBPOBOrO 3/IeMeHTa PeLLEeTKM NPoBePAIOT No dopmyne

.0 <
NSln a/(la Sj/cyDRydbtW) - 1, (C14)

t
rae " - TONWMHA CTEHKM NoAca.
C.4.4. Hecyuwyto cnocobHOCTb MonepeyvyHoro ceyeHWs ABYTAaBPOBOro nosca nog BO3AeNCTBMEM
nonepeYyHon CU/bl B y3/1e NPoBepAtoT no dopmyne

Q Ny R[A=Q2=)Dt+(t, +2r) <1 0

. n
roe Q - nonepeyHaAa chna B y3zie, paBHaAa MeHbWeEMY U3 NponssegeHnn N § a ;

S - pacyeTHOE conpoTuBaeHWNE COABUTY CTa 1IN MNOACa,
y=1/J1+16g* /(3t*) |
r - pagunyc 3akpyrneHus npoduna nosca.

C.4.5. Hecywyto cnocobHOCTb ABYTaBPOBOrO 3/IeMEHTa PeLleTKM B6M3N MPUMbIKAHUA K MoAcy
nposepAoT No hpopmyne

N(1+0,05d /) [(y.7, Ry AD <1 o

roe Va KO3pDMUMEHT, NPUHMMaEMbI No yKasaHuam C.2.2.
C.4.6. CeyeHMs CBAPHbIX LIBOB, MPUKPENAAIOWMX 3I/EMEHTbI PELIETKM K NOACY, MPUHUMALOT
COOTBETCTBEHHO MPOYHOCTU YHACTKOB (MOJIOK, CTEHOK) ABYTAaBPOBOrO 3/IeMEHTa PELLETKM.

Mpunoxenne T
(pekomeHnayemoe)



CYATbIE 9NNIEMEHTbI C TMBKOW CTEHKOW

Mpun pacyeTe LEHTPa/NbHO- U BHEUEHTPEHHO CXaTbIX CTep)KHel\;I CNNOWHOro ce4yeHmA B Cnyvasx,

. 2, =(hy 1t)R,/E
Koraa cbaxmqecr(oe 3Ha4YeHune ycnosHoOuU rMBKOCTU CTEHKMU Y npesbilaeT (an

LLEHTPANbHOM CKaTuK He bosee Yem B 2 pasa) 3HaYeHMe NpeaenbHON YCAOBHOM FTMBKOCTU CTEHKM ~ 4V,
nosy4yeHHoe cornacHo TpebosaHuam 8.3.2, 10.4.2, 10.4.3, pekomeHayeTca B dopmynax (7), (94), (96) npu

<
a<0,5 no 10.4.2, (100), (101), (105) n (106) NnpUHUMaTb PacYETHYIO YMEHbLLEHHYIO N0LWaAb CEYEHUN
4 g3ameH A.

A
3HaueHune = ¢ peKomeHAyeTcs BbIMUCAATL Mo GopMyam:
ANA ABYTaBPOBOro U LUBENNEPHOIO CEeYEHU

A= A=(hy=hy)t,,

ANA KopobyaToro cevyeHus:
NPW LEHTPaNIbHOM CXaTuun

A= A=2hy =), =2by, =),

npuv BHeELEHTPEHHOM CXKaTuUun

A= A=20hy =h)t, 1)

B dopmynax (T.1) - (T.3) obo3HaueHo:

h o
Y n "4 - pacyeTHan M yMeHbLUEHHaA BbICOTA CTEHKM, PACMONOKEHHOI NapannensHO NA0CKOCTH,
B KOTOPOI NPOBEPAETCS YCTOMYMUBOCT;

b

o1y “d - pacyeTHas M yMeHbLLIEHHAA WMPUHA NOACa KOPOBYATOrO CeYEHUs, PACMONOKEHHOTO
nepneHanKyIapHO MJIOCKOCTU, B KOTOPOI NPOBEPSAETCA YCTOMUYMBOCTb.

h
3HayeHne 7 B LEHTPa/IbHO-CXKATbIX 31EMEHTAX PEKOMEHAOYETCA BbIMNCNATb NO d)opmynaM:
AnAa OBYTAaBPOBOro ceveHuA

hy =t [, — (%12, -1 (A, -12-0,150)JE/R, )

rae npu A s 3,5 pekomeHayeTca NPUHNUMATb A =35
ANA KopobyaToro ceyeHusn

hy=t [, ~ (A, 24, ~1) (%, —2,9-0,24+0,72),/E/R, s

rae npu A s 2,3 pekomeHayeTcA NPUHUMATb A = 2,3;
[ONA WBEINePHOro cevyeHunn

hd = th/w E/Rv
Y (T.6)



[NA UeHTPaNbHO-CXKaTbIX 3/1EMEHTOB 3HaYeHun Ay ﬂ”W B8 dopmynax (T.4) - (T.6) pekomeHayeTca

h
NPUHMMAaTb cornacHo TpebosaHmam 8.3.2. Mpu BblUMCAEHUN 3HAYeHUA ¢ AnA Kopob4yaToro ceyeHus no

1A t A
dopmyne (T.5) BmecTo hy , tW, A n " pekomeHAayeTcA NPUHMMATb COOTBETCTBEHHO bd, Ty

A= by, / Zf)\/ R,/E n /’Luf,l
, NpW 3TOM 3HayeHue pekoMeHAyeTcA onpeaenAtTb COMacHo
TpeboBaHuam 8.3.8.

o h
Bo BHELEHTPEHHO CXKaTblX 3/1eMeHTax [BYTaBPOBOro M KOpOOYATOro ceyeHuit 3HayeHue ¢
pekoMeHAyeTcsa BblUMCAATb No popmynam cooTseTcTBeHHO (T.4) u (T.5). Mpun atom B 3TNX dopmynax

3HayeHuA X 1T peKomeHAayeTcs NPUHUMATL corslacHo TpebosaHusam 10.4.2.




