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PA3PABOTAHBI IHHUUCK wum.Kyuepenko c¢ yuactuem LIHWWnpoekTcTanbKOHCTpYKIUU
I'ocerposs CCCP, MUCH um.B.B.Kyii6simea Munsyza CCCP, nncturyTta "OHEproceTbnpoekt” u
CKBb "Mocruapocrans” Munsnepro CCCP.

BHECEHBI THUHNCK um. Kyuepenko I'occtpos CCCP

YTBEPXJIEHBI nocranosnenuem I'occtpos CCCP ot 14 asrycra 1981r. N 144

B3AMEH CHull II-B.3-72; CHull II-1.9-62;CH 376-67

Hacrosimme HOpMBI paspaboranbl B pasButue ['OCT 27751-88 HanekHOCTh CTPOUTEIBHBIX
KOHCTPYKIMI 1 ocHOBaHuii. OcHOBHBIE TosioxkeHus 1o pacuery” u CT COB 3972-83 HanexHocTh
CTPOMTENBHBIX KOHCTPYKIMUA U ocHOBaHWU. KoHCTpykimu cranpHble. OCHOBHBIC IOJIOKEHUS IO
pacuety".

C BBeZieHMEM B JIEMCTBHE HACTOSIIMX CTPOUTEIBHBIX HOPM U MPaBUJI yTPAUUBAIOT CUILY:

CHulIT 1I-B.3-72 'Cranbable KOHCTpYKIMHA. HOpMBI IpOEKTUpOBaHUS ",

m3menenuss CHull [I-B.3-72 'Cranpabie  koHCTpykmmu. HoOpMBI  mpoeKTHpoOBaHHUs'",
yTBepkieHHbIe mocTtaHoBieHusiMu ['occtposi CCCP:

N 1500t 12 cenTsiops 1975r.;
N 94 ot 24 yurons 1976r.;

N 211lot 31oxkTs6ps 1978r.;
N 2500t 27 nexabps 1978r.;

N 2 ot 25 suBaps 1980r.;



N 1040t 14 urona 1980r.;
N 1300t 31 urona 1981r.;

CHull [I-M.9-62 'Jluaum onexTponepenaund HanpsbkeHuem Bbimie 1 kB.  Hopwmbl
npoektupoBanus” (pazmen "TIpoekTHpoBaHHE CTAIBHBIX KOHCTPYKIIHH OMOP BO3AYIIHBIX JTHHUN
aNIeKTpornepeaun’);

m3menenuss CHull 11-U.9-62 'Jlunum snextponepenaun HampspkeHuem Beime 1 xkB. Hopwmbr
MPOEKTUPOBaHUs", yTBepkIeHHbIe ocTaHoBIeHHeM ['occTpost CCCP ot 10 ampens 1975r.;

"YkazaHusl 10 MPOSKTHPOBAHUIO METAIUTMYCCKUX KOHCTPYKIIUI aHTCHHBIX COOPYKECHUI 00BEKTOB
ceszu” (CH 376-67).

B CHull 11-23-81* BHeceHbl U3MEHEHUs, yTBepKAeHHbIe nocraHoBaeHuaMu ['occtpos CCCP N
120 ot 25 urons 1984r., N 2180t 11 nexadpst 1985r., N 690t 29 nekabps 1986r., N 1320t 8
utona 1988r., N 121ot 12 mrons 1989r.

OcHoBHBIE OyKBEHHBIE 0003HAUEHUSI IPUBEACHBI B PUIL. 9*.

PaSI[GJ'IBI, ITYHKTBI, Ta6J'II/IL[BI, (bOpMYJ'IBI, NPpUIIOXKCHUA W TOAIMCHU K PUCYHKaM, B KOTOPBIC
BHCCCHBI UBMCHCHHA, OTMCUCHBI B HACTOAIINX CTPOUTCIIbHBIX HOPMAaX U IMpaBUJIaX 3B€3,I[OIIKOI\/’I.

1. OBLLME MNOJIOXEHUA

1.1. Hacrosiiue HOpMBI cieayeT coONIoAaTh MpPU NMPOESKTHUPOBAHMU CTAJIBHBIX CTPOUTENBHBIX
KOHCTPYKIIMH 3/JaHUI U COOPYKEHUH pa3IuyHOr0 Ha3HAUYECHUSI.

Hopmbel He pacnpocTpaHsSiOTCS Ha NPOEKTHPOBAHME CTAIbHBIX KOHCTPYKLHH MOCTOB,
TPAHCIIOPTHBIX TOHHEJNIEH U TPYO MO HACBIIISIMHU.

[Tpu mpoeKTUPOBAHUY CTATBHBIX KOHCTPYKIUH, HAXOISIIMXCS B OCOOBIX YCIOBHAX DKCILTyaTalluN
(Hanpumep, KOHCTPYKIHIA TOMEHHBIX Me4Yeid, MAarUCTPAIbHBIX M TEXHOJIOTUYECKUX TPYOOIPOBOIOB,
pe3epByapoB CIELUAIbHOIO Ha3HAYECHMsI, KOHCTPYKIMHI 3JaHUH, MOJBEPralOIIUXCs CEHCMUYECKUM,
WHTEHCUBHBIM  TEMIIEPAaTypHbIM  BO3JEHCTBUSAM WJIA BO3JCHCTBUSIM  arpecCUBHBIX  Cpel,
KOHCTPYKIIM MOPCKHX THIPOTEXHHUYSCKHX COOPYKEHUI), KOHCTPYKIUN YHUKAJIbHBIX 3JaHUN U
COOPYXCHHH, a TakKe CICIHAJIbHBIX BHJOB KOHCTPYKIHUI (HampuMep, TpeIBaAPUTEILHO
HAINpPsHKEHHBIX, MPOCTPAHCTBEHHBIX, BUCSYUX) CIEAYET COOJIONATh JOMOIHUTEIbHBIC TPEOOBAHMUS,
OTpaKarolIue 0COOCHHOCTU PabOTBl ATHUX KOHCTPYKLHUH, MPEIyCMOTPEHHBIE COOTBETCTBYIOIIUMHU
HOPMAaTHUBHBIMU JJOKYMEHTaMH, YTBEPKIEHHbIMU WK coraacoBaHHbiMu ['occtpoem CCCP.

1.2. Tlpu mpOEKTUPOBAaHUU CTAIBHBIX KOHCTPYKIHWH ciexyeT cobmomate Hopmbl CHull mo
3alMTE CTPOUTEIBHBIX KOHCTPYKUUN OT KOPPO3UU M MPOTHUBOMOXKAPHBIE HOPMBI MPOEKTUPOBAHMS
3MaHUI W COOPYXCHHH. YBEIMYECHHE TOJIIMHBI MPOKAaTa M CTEHOK TPYO C LENbIO 3allUThI
KOHCTPYKIMI OT KOPPO3UHU U NOBBILIEHUS MPeIesia OTHECTOMKOCTH KOHCTPYKIUI HE T0OMyCKaeTCsl.



Bce xoHCTpyKIMM JOJKHBI OBITH JTOCTYIHBI JJIs1 HAOJIIOJIEHUS, OUUCTKH, OKPACKH, a TaKkKe He
JIOJDKHBI 33JIepKUBATh BJary W 3aTPyAHSATH NPOBETPUBAHHME. 3aMKHYTbIE MPOMUIN JOKHBI OBITh
repMETU3UPOBAHBI.

1.3*. [Ipu MpOEKTUPOBAHUH CTATBHBIX KOHCTPYKIIUH CIIEIYET:

BBIOMPATH ONTUMAJIBHBIE B TEXHUKO-YKOHOMHUYECKOM OTHOIIEHUH CXEMbI COOPYKEHHUH U CEUCHUS
DJIEMEHTOB;

MPUMEHSITh SdKOHOMHUYHBIE TTPOGUIH TpoKaTa U () PEKTUBHBIE CTAIIH;

NPpUMCHATDb JIA SHaHHﬁ n COOp}I}KGHI/II\/’I, KakK IIpaBuWJIO, YHI/I(l)I/II_II/IpOBaHHBIG THUIIOBBIC HJIN
CTaHAPTHBIC KOHCTPYKIIWH,

NPUMCHATH IIPOIrpeCCUBHBIC KOHCTPYKIIUHU (HpOCTpaHCTBeHHBIG CUCTCMbBI K3 CTAaHAAPTHBIX
3JICMCHTOB,; KOHCTPYKIMH, COBMCIIAIOIIUE HECCYIIHUEC U OTPpaXKJaromue (bYHKI_II/II/I, npcaABaprUTCIbHO
HaIps?KCHHBIC, BAHTOBBIC, TOHKOJIMCTOBBIC U KOM6I/IHI/Ip0BaHHBI€ KOHCTPYKIIMHU U3 PA3HBIX CTaJ'ICI‘/‘I);

npeaycmMarpuBaTb TCXHOJOTMYHOCTD U3TOTOBJICHUS U MOHTAXa KOHCTPYKI_II/II\/’I;

NPUMCHATb KOHCTPYKIHUH, 06€CH€‘II/IBaIOH_II/I€ HaNUMCHBINYIO TPYAOCMKOCTb HX H3TOTOBJICHUS,
TPAaHCHOPTUPOBAHUA U MOHTAXKa,

NpeayCcMaTpUBaTh, KaK MPABHIIIO, TOTOYHOE M3TOTOBICHHE KOHCTPYKIMN U UX KOHBEWEPHBIN HITH
KpYIMHOOJIOYHBIN MOHTaX;

npeycMaTpuBaTh MPUMEHEHUE 3aBOJICKUX COCTMHEHHI TIPOrPECCUBHBIX TUTIOB (aBTOMATHYECKOI
U T0JIyaBTOMaTHYECKON CBapKd, COEIUHEHHUH (QUIaHIEBBIX, C (ppe3epoBaHHBIMU TOpLIAMH, Ha
0onTax, B TOM YHCIIE HA BHICOKOIIPOYHBIX U JIp.);

npelycMaTpuBaTh, KaK TPaBUIO, MOHTaXHbIC COCIUMHEHHs Ha OoJiTaX, B TOM YHCIC Ha
BBICOKOIIPOYHBIX; CBapHbIC MOHT&)XHBIC COCIMHEHHS JOMYCKAIOTCS IPH COOTBETCTBYIOIIEM
000CHOBAaHUY,

BBINOJHATh TPEeOOBaHUSI TOCYAAPCTBEHHBIX CTaHIAPTOB HAa KOHCTPYKIMH COOTBETCTBYIOLIETO
BH/JIA.

* [lepeusnanue ¢ usmMmeHenusimu Ha 1 ssuBapst 1987r. u 1 urosis 1990r.

1.4. [Tpu NpPOEKTHPOBAHHMU 3AAHUNA U COOPYNKEHHH HEOOXOAUMO MPUHUMATh KOHCTPYKTHBHBIE
CXeMbI, 00eCHeYnBaONIUE MPOYHOCTh, YCTOMYMBOCTh W TPOCTPAHCTBEHHYIO HEU3MEHSIEMOCTh
3aHUA U COOPYKEHUH B LIEJIOM, a TaKK€ HUX OTACJbHBIX 3JIEMEHTOB INPU TPAHCHOPTUPOBAHMH,
MOHTAK€ U IKCILTyaTalluH.

1.5*. Cranu u MaTepuanbl COeIMHEHH, OrpaHu4eHus o npuMmenennto ctaneit C345I u C375T,
a TaKKe JIOMOJIHUTENIbHbIE TpeOOBaHWS K  TIOCTaBIIEMOM  CTalH, MPEIyCMOTPEHHBIC
rOCyJapCTBEHHBIMH CTaHIapTaMu U crapaaptamu COB WM TeXHUYECKHMMH YCIOBHSMH, CIEIYET



ykas3epiBaTh B padbounx (KM) u meramupoBounbix (KMJI) depTexax CTaabHBIX KOHCTPYKIMHA W B
JIOKYMEHTAIIWH Ha 3aKa3 MaTepHaJoB.

B 3aBucumocTH OT OCOOEHHOCTEH KOHCTPYKIIMH M WX Y3JIOB HEOOXOIUMO IpHU 3aKa3e CTalu
yKa3bIBaTh Kiacc crutomuoctu o OCT 27772-88.

1.6*. CtayibHbIC KOHCTPYKIIMM M MX pacyueT JOJDKHBI yI0BIeTBOPATh TpeboBanusim ['OCT 27751-
88 "Hane)kHOCTh CTPOUTENBHBIX KOHCTPYKIIMH U OCHOBaHM. OCHOBHBIE TIOJIOKEHHSI TI0 pacueTy" U
CT CDOB 3972-83 HamexHOCTh CTPOMTEIbHBIX KOHCTPYKIMHA W OCHOBaHHWH. KOHCTpyKIuu
ctanbHble. OCHOBHBIE MOJIOKEHUS TI0 pacyeTy'.

1.7. PacueTHble CX€MBI U OCHOBHBIE TPEANOCHUIKHA PacyeTa JODKHBI OTpaXaTh JCHCTBUTEIbHBIE
YCIIOBUS pa0OThI CTAIBHBIX KOHCTPYKIIHA.

CranbHbIe KOHCTPYKIIMU CIICAYCT, KaK IMPAaBUJIO, PACCUUTBIBATH KaK CAUHBIC IMPOCTPAHCTBCHHBIC
CHUCTCMBI.

HpI/I pa3aciicHun C€AUHBIX NPOCTPAHCTBCHHBIX CUCTEM Ha OTACJIBHBIC IUIOCKUEC KOHCTPYKIHHU
CJICAYCT YUYUTHIBATDH BSaI/IMOI[GfICTBHe JJIEMCHTOB MCXKY c000Ji ¥ ¢ OCHOBAHHEM.

Bre16op pacueTHBIX cXeM, a TaKKe METOJIOB pacueTa CTaJbHBIX KOHCTPYKIUH HEOOXOAUMO
MIPOU3BOANTH C Y4eTOM 3(PPEKTHBHOTO UCTIONB30BaHus DBM.

1.8. Pacuer cTanbHBIX KOHCTPYKIHMHA CJEIyeT, KaK MPABUJIO, BBIIOJHATh C YYETOM HEYIMPYTHX
nedopMaluii cTajm.

JInst craTWdeckd HEONpeAeTMMBbIX KOHCTPYKIMH, METOAMKAa pacdeTa KOTOPBIX C y4YeTOM
Heynpyrux naedopmanuii cranu He pa3paboTaHa, pacueTHbIC YCHIIHS (M3THOAIOIINE U KPYTAIINE
MOMEHTBI, MPOJOJIbHbIC U TONEPEYHbIC CHJIBI) CICAYEeT ONPEICsATh B MPEANOIOKEHUH YHPYTHX
nedopMalinii cTajau mo HeaepOpMUPOBAHHON CXEME.

IIpu cooTBeTCTBYIOIIEM TEXHUKO-3KOHOMHMYECKOM OOOCHOBAaHMM  pacueT JOIyCKaeTcs
MPOU3BOAUTD MO J1e(HOPMUPOBAHHON CXEMe, YUUTHIBAIOIIEH BIMSHUE MEPEMENIEHUN KOHCTPYKITHI
10J] HArPY3KOH.

1.9. DneMeHTHl CTanbHBIX KOHCTPYKIMH JIOJDKHBI ~HMMETh MHHHMAJbHBIE CCUCHHS,
Y/I0BJIETBOPSIOIINE TPEOOBAaHUSIM HACTOSIIIUX HOPM C YYETOM COpPTaMEHTa Ha IpOKaT U TpyOnl. B
COCTaBHBIX CEUEHMSIX, YCTAaHABIMBAEMBIX PACUETOM, HEJIOHAIIPSKEHUE HE JOJDKHO MpeBbimaTh 5%0.

2. MATEPUATbI ANA KOHCTPYKLUWMA U COEQUHEHUN

2.1*. B 3aBUCHUMOCTH OT CTENEHU OTBETCTBEHHOCTH KOHCTPYKIIMH 3/aHUN M COOPYKCHHI, a
TaKKe OT YCJIIOBUM MX AIKCIUTyaTallud BCE KOHCTPYKLHMHU Pa3AENAIOTCS Ha 4eTbipe rpynmbl. Ctamu
JUISL CTAJIBHBIX KOHCTPYKIMU 3/TaHUH U COOPY)KEHUH ClIeIyeT MPUHUMATH 110 Ta0i.50*.



Cramu i1 KOHCTPYKLIMM, BO3BOAMMBIX B KIMMAaTHYECKUX pailoHax L. I Oy g I3 po
AKCIUTYaTHPYEMBIX B OTAIJIMBAEMbIX MOMELIEHUSX, CIECIYyEeT NPUHUMATh KaK JJI1 KIMMaTHYE€CKOro

pationa II4 cormacuo Ta611.50%, 32 uckmouenuem cranu C245u C275 i KOHCTPYKIMHA rpynmsl 2.
Jnst h1aHIEBhIX COSTMHEHUI U PaMHBIX Y3JIOB CJIEYeT MPUMEHATh pokat o TY 14-1-4431-88.

2.2*. ]Iy cBapKH CTAIBHBIX KOHCTPYKIHUH CIIEIyeT IPUMEHSTh. DJICKTPOJbI Ul PYYHOH TyrOBOM
cBapku o 'OCT 9467-75*;ceapounyto mpoBosioky o 'OCT 2246-70%; pmrocer mo OCT 9087-
81*; yrnekucnslii raz no 'OCT 8050-85.

HpI/IMeHﬂeMHe CBAPOYHBIC MAaTCpHUaJIbl U TCXHOJIOIUsA CBAPKHU JOJIKHBI obOecrieunBaTh 3HAYECHHE
BpPECMCHHOT'O COIIPOTHBJICHUA MCTAJIa IIBa HC HHWKXC HOPMATHBHOI'O 3HAYCHUS BPCMCHHOI'O
COIIPOTHUBJICHUA Run OCHOBHOI'0O MC€TaJlyla, a4 TAKXC 3HAYCHUA TBCPAOCTH, YI[apHOfI BA3KOCTH H
OTHOCHUTCJIIBHOI'O YIJIMHCHHUA MCTaJlJIa CBApPHBIX COCHHHCHHﬁ, YCTAHOBJICHHBIC COOTBETCTBYIOINMUA
HOPMATUBHBIMH JTOKYMCHTaAMM.

2.3*. OriuBKY (ONOPHBIC YaCTH U T.II.) JIJIS CTAIbHBIX KOHCTPYKIMH CIEIYeT IMPOSKTHPOBATh M3
yraepoauctoi cranu Mapok 1571, 251, 351 u 451, ynosierBopsiromield TpeOOBaHUSAM IS TPYIII
ormuBok 1I mmn Olmo TOCT 977-75*%,a taxe u3 ceporo uyryna mapok CU15, CU20, CU25 u
CY30, ynosnerBopsitomiero tpedoBanusim 'OCT 1412-85.

2.4*, Jlns OONTOBBIX COCAMHEHUH CleayeT TMPUMEHATHh CTajbHbIE OONTHl W TalKW,
ynosiaetBopsitomue tpedoBanusm ['OCT 1759.0-87*,TOCT 1759.4-87*u I'OCT 1759.5-87*,u
a0, ynosietBopstomue TpedoBanusm ['OCT 18123-82*.

Bontel cnegyet HazHavath 1o Ta01.57* u FOCT 15589-70* 'OCT 15591-70*I'OCT 7796-70%,
I'OCT 7798-70*,a npu orpanndyenuu aedopmanuii coequrennii - mo 'OCT 7805-70*.

laiiku cnemyer npumMeHnats mo 'OCT 5915-70*: qyist 6ontoB kiaccoB npounoctu 4.6, 4.8, 5.61
5.8 - raiiku kiacca nmpo4yHoctH 4; mis 0OATOB KiaccoB npodHocTH 6.6 m 8.8 - raiiku kiaccos
MIPOYHOCTH COOTBETCTBEHHO 5 M 6, Ju1st 60aTOB Kiacca nmpounoctd 10.9 -raiiku kimacca mpoYyHOCTH

8.

[a#i6b1 cnenyer npumensaTh. kpyribsle mo 'OCT 11371-78* koceie mo 'OCT 10906-78* u
npyxuHHbIC HOpMasbHble 0 [[OCT 6402-70*.

2.5*. Beibop Mapok craiu Juisi PyHIaMEHTHBIX 00JTOB cienyer npousBoauth nmo 'OCT 24379.0-
80, a ux KoHCTpYyKIHUIO U pazmepbl mpuHuMath o 'OCT 24379.1-80*.

Bonter (U-00pa3Hbie) s KpeIUIeHHs] OTTSDKEK aHTEHHBIX COOPY)KEHHH CBs3HM, a Takke U-
oOpazHple u (¢yHIAaMEHTHbIE OOJTHI OMOp BO3AYIIHBIX JIMHUM  DJIGKTpONEpenayd U
pacmpeenuTeNbHBIX YCTPOUCTB CleyeT mpuMeHsATh u3 ctanu Mapok: 092C-8 u 1002C1-8 no
I'OCT 19281-73* ¢ nonogHUTENbHBIM TpeOOBaHHEM IO YAApHOW BSI3KOCTH TPU TeMIepaType

munyc 60 C ne menee 30 Z[)K/CM2 3 KFC'M/CME) B KJIMMAaTH4eCKOM paiione ;. 092C-6 u
102C1-6 mo T'OCT 19281-73*s kimMatnueckux paitonax 1z. Iz u I3, BC13cn2 mo TOCT 380-
71* (¢ 1990r. Ct3cn2-1 o 'OCT 535-88)B0 Bcex OCTATBHBIX KIMMATHYSCKHX paiiOHAX.



2.6*. Taiiku s pyHaameHTHBIX U U-00pa3HbIX O0JITOB ClieAyeT IPUMEHSTS.
st 601T0B U3 cTanmu Mapok BCt3cn2 u 20 -knmacca npounoctu 4 mo 'OCT 1759.5-87%;

st 6ontoB u3 ctaimu Mapok 092C u 10I'2C1 - knacca npoyHocty He Huke 5 o TOCT 1759.5-
87*. Jlonyckaercst IPUMEHSATh TallKK U3 MapoOK CTaJI, IPUHUMAECMBIX I OOJITOB.

laiiku s pynnameHTHBIX M U-00pa3HbIX 00JITOB JHaMeTpoM MeHee 48 MM ciielyeT MpUMEHSTh
o FOCT 5915-70*,y1s 60:1T0B AameTtpom Gostee 48 mm - mo 'OCT 10605-72*.

2.7*. Beicokonpounblie 60ithl creayeT npuMensats o ['OCT 22353-77* I'OCT 22356-77*u TY
14-4-1345-85raiiku u maiiosr k HuM - 10 [OCT 22354-77*u I'OCT 22355-77*.

2.8*. Iy HecyImuX 3JIEMEHTOB BUCSYHX MOKPHITHIA, OTTsDKEK ornop BJI u OPY, maur u Gamen, a
TaKKE€ HaNpAraeMbIX OJJIEMEHTOB B IPEABAPUTEIIBHO HANPSIKEHHBIX KOHCTPYKLMUAX CIEIYET
MIPUMEHSITB!

kaHatsl cimpaibhbeie o 'OCT 3062-80*;,T'OCT 3063-80*,I'OCT 3064-80%;

ka"atel nBowHOU cBuBkM o 'OCT 3066-80*; T'OCT 3067-74*;:T’"OCT 3068-74*:T’"OCT 3081-
80*: TOCT 7669-80*:'OCT 14954-80*;

kaHaThbl 3aKkpbIThie Hecymue nmo 'OCT 3090-73*; T'OCT 18900-73*;TOCT 18901-73*;I'OCT
18902-73*;I'OCT 7675-73*,'OCT 7676-73%

Oy4Kd W TIPSO [apajulelibHBIX —MPOBOJIOK, (OPMUPYEMbIX M3 KaHATHOH MPOBOJIOKH,
yaoBieTBopsitoiel TpedoBanusm ['OCT 7372-79*.

2.9. Ousnyeckne XapakTEPUCTUKH MATEPHANIOB, NMPUMEHSEMBIX Ui CTAaJbHBIX KOHCTPYKIIHH,
CllelyeT NPUHUMATh COTIACHO MPUIL.3.

3. PACYETHbIE XAPAKTEPUCTUKN MATEPUAINOB 1 COEOUHEHUN

3.1*. PacueTHble CONpPOTHBIICHUSI MPOKATa, THYTHIX Npodwmield U TpyO A pa3iuyHBIX BUIOB
HaANPSDKEHHBIX COCTOSTHUM CIIeyeT ONpeessiTh 0 (opMyiiaM, MPUBEACHHBIM B Ta0JI.1*.

Tab6muna 1*
HanpsokenHoe coctosiHme YcnoBHoe | PacueTHbie COMPOTHUBICHUS
0003HaYCHUE npokara u Tpyo
Pactsokenue, ITo npeneny Ry £ y = Ryn .
COKaTHE U U3ru0 TEKy4eCTH
[To BpemeHHOMY £, R, =Ry v,
CONPOTHUBIICHUIO




Casur R R; = 0,58R), /1y
Cwmsrre TopueBoil HoBepxHOCTH (Ipu Ry Ry =Ryl
HAJIW4UH IPUTOHKH)

CMmsaTHE MECTHOE B IMIMHAPUIECKUX By Rp = 058, [Ty
mrapaupax (amndax) npu mwIoTHOM

KacaHuH

JlnametpanbHOe cxkaTHe KaTkoB (mpu R R.g = 00258, /v,
CBOOOJIHOM KaCaHUM B KOHCTPYKIHMAX C

OTpaHUYCHHON NOJBIKHOCTBIO)

PactskeHne B HalpaBiIeHUM TOJIIHMHBI R Ry =058, [,
npokata (10 60 Mm)

O6o3Hauenue, mpuHATOE B Ta0I. 1*:

¥y~ KO3 (OUIMEHT HaZIeKHOCTH 110 MaTEpPHAILy, OIPEAEIISIEMbI B COOTBETCTBHHU C
m. 3.2*.

3.2*. 3naueHust K03 PHUIMEHTOB HAICKHOCTH IO MaTEepHAIly MPOKaTa, THYTHIX npoduieit u Tpyo

clIeIyeT IPUHUMATH 110 Ta0II.2*.

Koadhpumment
['ocymapcTBeHHBIH cTaHIAPT WU TEXHUYECKUE YCIOBHS HaJIS)KHOCTU
Ha MPOKaT 10 MaTepuaiy
Ym

I'OCT 27772-88 kpome craneit C590, C59(K); TY 14-1-3023-8C 1,025

(s xpyra, KBaApara, MmoJIoCk)

I'OCT 27772-88 ¢ramu C590, C59(K); T'OCT 380-71** (s
Kpyra u KBajpara pasMepamu, orcyrcTByrommmu B TY 14-1-3023-
80); 'OCT 19281-73* |fuis kpyra W KBajgpata C MpPEACIOM 1,050

tekyuyectn g0 380 MIla (39 KFC/MME) U pa3Mepamu,
orcyrctBytomumu B TY 14-1-3023-80];T’OCT 10705-80*;T'OCT
10706-76*

I'OCT 19281-73* Juis kpyra u KBajapara ¢ MPEACIOM TEKY4eCTH

cebitre 380 MITa (39 kre/mm 2) U pa3MepaMmi, OTCYTCTBYIONUMH B 1,100

TV 14-1-3023-80]1'OCT 8731-87;TY 14-3-567-76

Tabmuua 2*



PacueTHbIe CONPOTHBIICHUS MPH PACTSHKEHUH, CKaTHH U M3THOE JHCTOBOTO, NIMPOKOIIOIOCHOTO
YHUBEPCAIBHOTO U (PACOHHOTO TpoKaTa MpuBeAeHbI B Ta0m.51*, TpyO - B Tabn.51a. Pacuernsie
CONPOTUBJICHUSI THYTBIX Tpoduiel cieayeT NPUHUMATh PABHBIMHU PACUETHBIM CONPOTHBIICHUSIM
JMCTOBOTO TMPOKaTa, W3 KOTOPOTO OHH W3TOTOBJICHBI, INPH OSTOM JIOMYCKAETCS YYHUTHIBATH
YIIPOYHEHHUE CTaJIU JIMCTOBOTO IIPOKAaTa B 30He ruoda.

PacueTHble CONPOTUBIIEHMS KPYTJIOrO, KBaAPAaTHOTO M IIOJIOCOBOIO IIPOKATA CIEAYET ONPEIEIATh

o T3.6J'I.l*, INpUHHUMasl 3HAYCHHA Ry}; u Run paBHbBIMU COOTBETCTBCHHO IIPEACITY TCKYUYCCTHU U

BpeMeHHOMY corpoTuBieHnto mo TY 14-1-3023-80'OCT 380-71** (¢ 1990r. 'OCT 535-88)u
'OCT 19281-73*.

PacuerHrie COIIPOTUBJICHUA IIpOKaTa CMATHUIO TOpHGBOfI IMOBEPXHOCTHU, MECTHOMY CMATHUIO B
HNUWIMHAPUYCCKUX HIApHUPAX U JUAMETPAJIIbHOMY CKAaTUHO KATKOB IIPHUBCICHLI B Ta0I1.52*.

3.3. PacueTHble CONMPOTHUBJICHUS OTIMBOK W3 YIJIEPOJUCTON CTald U CEPOr0 UyryHa CIEeayeT
npuHUMAaTh o Ta01.53 u 54.

3.4. PacuerHsle COIIPOTUBJICHUA CBApPHBIX COG,I[I/IHGHI/Iﬁ )1 pa3JIMYHbIX BHJI0B COG,I[I/IHGHI/Iﬁ n
HaIIPsAKCHHBIX COCTOSIHUI CIeayeT onpeaciriThb 1o (1)opMyJ1aM, MNpUBCACHHBIM B Ta0I1.3.

Tabmmma 3
Caapnbie HanpspkenHoe cocrosinue YcnoBHoe PacuetHbie
COEJIMHEHUS 0003HaYEHUE | COMPOTUBICHUS
CBapHBIX
COCIMHEHU N
CreikoBeie | Cxxatue. Pactspkenne | [lo mpeneny Ry Ryp = &,
Y U3ruo npu TEeKY4eCTH
aBTOMAaTHUYECKOH,
M0J1yaBTOMATUYECKOU
WJTM PYYHOM CBapKe C
bu3HUecKuM
KOHTPOJIEM KayecTBa
IIBOB
o B Row = 5,
BPEMEHHOMY
COIIPOTUBJICHH
10
Pactsokenue u u3ru6 | Ilo mpeneny Rwy Rwy = D,SﬁRJ,
npu TEKY4eCTH
aBTOMAaTHUYECKOH,
MOJTyaBTOMAaTHYECKOM
WM PYYHOH CBapKe
Cnsur A, R =R,




C Cpes (ycloBHBIif) ITo metamty Ryr Eoum
YIIIOBBIMU 1Ba Fyp =055 o
[TL
IIBAMH
ITo metamry s R, = 0458,
TPaHHUIIBI
CILIaBJICHUS

[Tpumeuanus: 1. i 1IBOB, BBINOJHAEMBIX PYYHOW CBapKoM, 3HaueHHs K, CIEAyeT

[PUHUMATh PaBHbBIMU 3HAYCHHMSM BPEMEHHOI'O CONPOTUBIICHHUS DPa3phlBy MeTajula IIBa,
yka3aHHbIM B 'OCT 9467-75*.

2. I[J'ISI IIBOB, BBbIINIOJIHACMBIX aBTOMATHUYECKOM WJIN HOHyaBTOMaTquCKOﬁ CBapKOﬁ,

3Ha4YeHHs £, CIEeIyeT IPUHUMATH M0 Ta01.4* HACTOSIIUX HOPM.

3.3HaueHuss KOd(P(DUIMEHTa HAJICKHOCTH [0 MATEPUATy IIBA 7, CICIyeT
2
npuHAMaTh paBHbIMU: 1,25 -nipu 3HaueHusx K., He 6onee 490MIla (5000krc/cm ~);

1,35 -npu 3HaueHusix £, 590MIla (6 000krc/cm j) u Oosee.

PacuerHrie COIIPOTUBJICHHA CTBIKOBBIX COGI[I/IHGHI/Iﬁ DJIEMEHTOB M3 CTalled ¢ Ppa3sHbIMU
HOPMATUBHBIMU COIPOTUBJICHUAMU CICAYCT NPUHUMATD KaK IS CTBIKOBBIX COGI[I/IHGHI/Iﬁ Hn3 CTalli C
MCHBIIUM 3HAYCHHUEM HOPMATUBHOI'O COITPOTHBJICHU.

PacueTHbIC CONPOTHBIICHUS METaUla IIBOB CBapHBIX COCJMHEHUI C YIJIOBBIMH IIBAMH
npuUBeEJIeHBI B Ta01.56.

3.5. PacueTHble COMPOTUBIIEHUSI OAHOOOITOBBIX COSANHEHHN CIIEYeT ONPEAEIATh Mo GpopMynam,
MIPUBEJCHHBIM B Ta01.5*.

PacueTHbie CONPOTUBJICHHS CpE3y M PACTSHKCHHIO OOJTOB TpHBEIEHBI B Ta0I.58*, cmsTHiO
3JIEMEHTOB, COCIUHAEMBIX OoJITamu, - B Ta01.59%*.

3.6*. PacueTHOE CONMPOTHBIIEHNE PACTKEHUIO (DYHIAMEHTHBIX O0NTOB & CliedyeT onpeensTh
o popmyre

Ry = 058, 1)

PacueTHOE compoTHBIeHHE pacTskeHHo U-00pasHbIX OONTOB f4,. yKa3aHHBIX B 1. 2.5%,
CIIEIyeT OIpenelsiTh o Gopmyie

Ry, = 045R,,. (2)

PacueTHbie conpoTUBIIECHUS PACTSHKEHUIO QYHIAMEHTHBIX OOJITOB IpHUBEIEHBI B Ta01.60*.



3.7.PacyeTHOE CONMPOTHUBIIEHUE PACTSIKEHHUIO BHICOKOIPOYHBIX OONTOB Ky CIELYET ONpPENENATh
o popmyre

RM: =07 R-E.rm: ' (3)
rac Rbun - HAUMCHbBIICC BPEMCHHOC COIIPOTUBJICHUC 6OJ'ITa pa3pLIBy, IMPUHUMACMOC 110 Ta6J'I.61*.

3.8. PacueTHOE CONPOTHMBICHHE PACTSIKEHHUIO BBICOKOINPOYHOM CTAbHOM TNPOBOIOKH i .
MPUMEHSIEMOM B BUJIE ITYYKOB MJIH MPSACH, CIIEYET OMPeNeNsaTh 1o Gopmyie

Ry = 063R,,, (4)

3.9. 3HaueHHe PacyeTHOrO COMPOTHUBICHHS (YCHIIHS) PACTSIKCHHIO CTAIBHOTO KaHATa CIIeIyeT
[IPUHUMAaTh PAaBHBIM 3HAYEHHIO PA3PBIBHOIO YCWUJIMS KaHaTa B IEJIOM, YCTAHOBJIEHHOMY
rOCy/JapCTBEHHBIMU CTaHAAPTAMU WJIM TEXHUYECKUMH YCIOBUSAMM HA CTaJbHbIE KaHATHI, JCJIEHHOMY

Ha K03 (HUIMECHT HAJCIKHOCTH Ty =1,6.

Tab6muua 4*
Mapxku npoBosioku (o FOCT 2246-70%) s
ABTOMATUYECKOMN HJIM MOJYyaBTOMATHYCCKON
CBapKu
noJ; pirocom B YTJICKUCIIOM Ta3e Mapxku 3HaveHUsI
(TOCT 9087-81%) (mo T'OCT 8050-85) | moporkoBoii HOPMAaTHBHOT'O
WU B €70 CMECH C IPOBOJIOKU CONPOTUBIICHHUS
aproHoOM (mo T'OCT MeTajia mea &,
(mo F'OCT 10157-79*)| 26271-84) 2
MIla (krc/em ™)
Cs-08,CB-08A - - 410 (4200)
Cs-08r'A - - 450 (4600)
Cs-10rA CB-08r2C [1I1-AH8, 490 (5000)
II1-AH3
Cs-10HMA, CB-1012 Cs-082C* - 590 (6000)
CB-08XH2I'MIO, CB-10XT2CMA, - 685 (7000)
CB-08X1/11O CB-08XI"2C11O0
* TIpu cBapke npoBosokoii CB-08'2C 3HaueHue fyyy, crexyer nmpuHUMaTh paBHEIM 590
MIIa (6000 KFC/CME) TOJIBKO JI/Isl YIIOBBIX IIBOB C KATETOM £y %8 MM B KOHCTPYKIMSAX
u3 craiu ¢ npenesom tekydectu 440Mlla (4500krc/cm 2) u Ooutee.




Tabmuia 5*

PacuerHbie conpoTUBIEHUS! OTHOOOITOBBIX COSTMHEHUI
CMSITHIO COETUHSIEMBIX

Hamps- | Yenos JJIEMEHTOB U3 CTAJIH C

JKEHHOE | - HOE Cpe3y M pacTsHKEHUIO O0JITOB KIacCOB MPEETIOM TEKYYECTH
cocTostHue | 0003H 1o 440MlIla

& (4500krc/cm 2)
YEHUE
4.6;5.6; 6.6 4.8;5.8 8.8; 10.9

Cpe3 Ri:.s REJ.:: B ngﬁbun REJ.:: B ﬂAREJun REJ.:: =04 R&un B
Pactsoxen Rw REJF = 0,42 REJHH REJ;‘ = 0,4 REJHH Rw = DjREJHJ’J -
ue
Cwmsitue: RE’P
a) OOJITHI - - - [ R
Kj1acca By = LU=6+4IG z Eun
TOYHOCTH
A
0) 60ITHI - - - ( B |
Kiacca By = LD,S* 30— J B
TOYHOCTH
BucC

[Ipumeuanune. Jlomyckaercss TPUMEHSTh BBICOKOIPOYHBIE OONTBI 0€3 peryampyemMoro

HaTskeHus U3 cTanu mapku 40X "cenekt", IPU 3TOM pacueTHHIE CONPOTUBIECHMS fp; M fyy

CJIeZIyeT OnpenesaTh Kak s O0onroB kimacca 10.9,a pacuyeTrHoe CONPOTHUBIICHHE R@P KaK JUIst

oousrToB Kitacca Tounocty B u C.

Bricokomnpounsie 60tel o TY 14-4-134585 nonyckaercsi MPUMEHATH TOJIBKO MU UX paboTe

Ha paCTsAKCHUC.

4*. YYET YCNOBUWN PABOTbl U HABHAYEHUA KOHCTPYKLIUA

[Ipu pacyeTe KOHCTPYKIIMI U COEIMHEHUH CleAYET YUYUThIBATH:

KOO PUITMCHTHI HAJCKHOCTH O HA3HAYCHUIO Yn- NPUHMMAaeMble coryiacHo IlpaBuiam ydera
CTEINEHU OTBETCTBEHHOCTHU 3JJaHUHN U COOPYKEHUM MPU MPOEKTUPOBAHUM KOHCTPYKIIUNA;

KOO(PQPUIIMEHT HAIASKHOCTH ¥y =1,3 I DJIEMEHTOB KOHCTPYKIMH, PACCYMTHIBACMBIX Ha
IIPOYHOCTH C HCMOIb30BAHMEM PACYETHBIX CONPOTUBJICHUH Ky



KO3 GUIMEHTbl YCIOBUH pabOThl ¥: M KOI()PUIMEHTHl YCIOBUIM pabOThl COEAMHEHUS Ti .
NpUHUMaeMble 10 Ta0n.6* u 35* pazgenam HACTOSANIMX HOPM IO MPOSKTUPOBAHUIO 3JaHUMH,

COOPY)KEHUH U KOHCTPYKIIMIA, a TAKKe 10 MPIIL.4*.

DIeMeHThl KOHCTPYKIIUN

Koadpurments
yCIIOBUH PaboThI 7,

1. ConomHele Oamku ©  CXKaTble JJIEMEHTH  (hepm
MEPEeKPHITUN MO/ 3aJlaMU TeaTpoB, KIyOOB, KUHOTEATPOB,
nox  TpuOyHam®, TOJ  NOMEUICHHSAMH  Mara3uHOB,
KHUTOXPAHWIHIIl ¥ apXHUBOB W T.II. IIPH BECE NMEPEKPHITHH,
paBHOM WJIH OOJIBIIIEM BPEMEHHOM Harpy3Ku

2. KoyoHHBI  OOIIECTBEHHBIX 3JaHMA UM  OMOP
BOJIOHAITIOPHBIX OaIeH

3. CxaTtble OCHOBHBIC 3JEMEHTHI (KPOME OIOPHBIX)
PELIETKH COCTABHOIO TAaBPOBOTO CEYEHUS M3 YIOJKOB
CBapHBIX (epM TMOKPBITHH W TepeKpbITHil (Hampumep,
CTPONMJIBHBIX U AQHAJIOTHYHBIX UM (epM) Mpu THOKOCTH

4 260

4. CmmomHple OalKy TNpU  pacdyerax Ha  OOIIyIO
ycTOH4MBOCTH NIpH ¢, < 1,0

5. 3armsDKKu, TATH, OTTSKKH, ITOJBECKH, BBLIIIOJIHEHHBIE W3
MPOKATHOW CTaln

6. DIIeMEHTBl CTEPKHEBBIX KOHCTPYKIMH TOKPBITUH W
MEePEKPHITUIA:

a) cxkarele (32 HCKIIOYEHHEM 3aMKHYTBIX TPyOUYaThIX
CEYCHMI) MMPH pacveTax Ha YCTOWYHBOCTH

6) PaCTAHYTBIX B CBAPHBIX KOHCTPYKIUAX

B) pacTsSHYTHIC, CIKATHIC, a TAKIKE CTHIKOBBIC HAKIIAJKH B
OOJITOBBIX ~ KOHCTPYKIUSX  (KpOMEe KOHCTPYKIHMH  Ha
BBICOKOITPOYHBIX 0O0JITAX) U3 CTAU C MPEJICIIOM TEKY4YeCTH

no 440 MIla (4500 Krc/CMz), HECYIINX CTaTUYECKYIO

HarpysKy, [pu pacdyerax Ha NPOYHOCTh

7. CIUlOmIHBIE COCTaBHBIE OaiIKM, KOJIOHHBI, a TaKXKe
CTBIKOBBIC HAKJIAQJKH M3 CTAJM C MPEIEIOM TCKYYECTH [0

0,9

0,95

0,8

0,95

0,9

0,95

0,95

1,05

1,1

Tabmuua 6*



440 MIla (4500 KI‘C/CMQ), HECYIIHE CTATHYECKYIO
Harpy3ky M BBIIOJHEHHbIE C IOMOIIbIO OOJTOBBIX
coeauHeHni (KpOME COEIMHEHHH Ha BBICOKOMPOYHBIX
OoJitax), mpu pacyeTax Ha MPOYHOCTh

8. CeueHus TPOKATHBIX M CBApPHBIX AJICMECHTOB, a TaKXKe
HAKJIQJIOK W3 cTand ¢ mpexaenoMm tekydectu a0 440 Mlla

(4500 xrc/em 2) B MeCTaX CTHIKOB, BBITIOJHCHHBIX Ha
Oonrtax (KpoMe CTBIKOB Ha BBICOKONMPOYHBIX Oo0JTax),
HECYIIUX CTATHYCCKYI0 Harpy3Ky, IpH pacueTax Ha
MIPOYHOCTE:

a) CIUTOIIHBIX OAJIOK U KOJOHH
0) CTEPIKHEBBIX KOHCTPYKIIMI MTOKPBITHI ¥ IEPEKPBITHIA

9. CxaTble DIEMEHTBl pPEUIETKH IPOCTPAHCTBEHHBIX
penIeT4aThIX KOHCTPYKIUHI U3 OJTMHOYHBIX PAaBHOIOIOYHBIX
WIM  HEPaBHOMOJIOYHBIX  (MPUKpEIUIIeMBIX  OoJbIIeit
TIOJIKOH) YTOJIKOB:

a) NPUKPCINIACMBIC HCIIOCPCACTBCHHO K IIOsCaM O,I[HOI\/’I
MOJIKOM CBAPHBIMU HIBAMHA 1100 ABYMA oonTaMH U 60.]'166,
IIOCTABJICHHBIMM BJOJIb YIOJIKA:

packockl 1o puc.9*, «

-
pacrmopk# o puc.9*, &, €
packocsl 1o puc.9*, €, 2, @

0) MpHUKpeIUIsieMble HEMOCPEJACTBEHHO K IMOSICAM OJHOMU
MOJIKOM, OJHUM OontoM (KpoMe yKa3aHHBIX B 1mo3. 9, &
HACTOAIICH TaOMUIBl), a TaKKe MPHUKPEILIICMbIE Yepe3
(hacoHKy HE3aBUCHMO OT BUJIA COCAMHEHUS

B) IpPH  CIOKHOM  NEPEKPECTHOM  peIIeTKe ¢
0JIHOOOJITOBBIMU COCJIMHEHUSIMH 110 puc.9*, ¢

10. Cxartble »dJNEMEHThl U3 OJUHOYHBIX  YT'OJIKOB,
MPUKPEIUISIeMbIe OJHON MMOoNKoW (UIsi HEepaBHOTOIOYHBIX
YrOJIKOB TOJBKO MEHBIIEH TOJKOW), 3a HUCKIIOYCHHUEM
9JIEMEHTOB KOHCTPYKIIHMH, YKa3aHHBIX B 103. 9 HacTosei

TaGuuIBl, packocoB mo puc.9*, £,  IpHKperuIIeMbIx
HENOCPEICTBEHHO K MOsSCaM CBapHBIMU IIBAaMH JIMOO TBYMSI
OonramMu M Oojee, MOCTABICHHBIMU BJOJIb YTroJiKa, H
TUIOCKUX (pepM M3 OJJUHOYHBIX YTOJIKOB

1,1

1,05

0,9
0,9
0,8

0,75

0,7

0,75




11. OnopHble TIUTHI U3 CTAIU C MPEACIIOM TEKY4YeCTH JI0

285 MiIla (2900 Krc/CMj), HECYIIHE CTaTHYECKYIO
HArpys3Ky, TOJIHHOU, MM:

a) no 40 1,2
0) ceoimie 40 10 60 1,15
B) cBhitre 6010 80 1,1

[pumeuanns: 1. Ko>dduuuents: ycnmopmit paborsr ¥; <1 npm pacuere
OJTHOBPEMEHHO YYHTHIBATh HE CIIEIYET.

2. Ko dunmentsr yciioBuit paboThl, PUBEICHHBIC COOTBETCTBEHHO B 1103. 1 1
6, 1u7,1u8;2u7;2u 8, % 3u b, € npu pacyere CieayeT yIYUTHIBATH
OJTHOBPEMEHHO.

3. KoaddunueHntsr ycioBuit paboTel, MpuBeAeHHBIC B 1103. 3; 4; 6,¢.£, 7; 8; 9un

el v
10, a takke B mo3. 5 u 6, & (KpoMe CTBIKOBBIX CBapHBIX COCIAMHCHHWIi), NpU
pacyeTe COeIMHEHHUI pacCMaTPUBAEMBIX JIEMEHTOB YUUTHIBATh HE CIIECIYeT.

4. B cny4asix, HE OTOBOPEHHBIX B HACTOSIIUX HOpPMax, B (GOpMylax CiexyeT
npUHUMATh Yo =1.

5. PACYET 3JIEMEHTOB CTAJIbHbIX KOHCTPYKLUUIA
HA OCEBbIE CUIbl U U3rNB

Ll,eHTpaano—pacmHyTble
N UeHTpalbHO-CXaTble 3J1IeMeHTbI

5.1.PacueTr Ha MPOYHOCTH JIEMEHTOB, MOIBEPKEHHBIX LIEHTPATLHOMY PACTSIKEHUIO UIIH CHKATUIO
cunoit &, kpome ykazaHHBIX B 1. 5.2,clle1yeT BBINONHATH 110 GopMyJIe

N
- S Byve (5)

H

Pacuer Ha NMpOYHOCTH CEUYEHHMII B MeCTaxX KPEIUIEHUS PACTAHYTBIX 3JEMEHTOB W3 OJMHOYHBIX
YTOJIKOB, MPHUKPEIUIIEMBIX OJHOW MOJIKOM OoJiTamH, CleayeT BHINOIHATE 1o Gopmynam (5) u (6).
[Tpu 3ToM 3HaueHue ¥: B popmyne (6) TOHKHO MPHUHUMATHCS 110 MPUIT.4* HACTOSIIUX HOPM.



5.2. Pacuer Ha MPOYHOCTH PACTAHYTHIX DJIEMEHTOB KOHCTPYKIHMH W3 CTAId C OTHOIIEHUEM
Ry fyy » R},. AKCIUTyaTalldsd KOTOPBIX BO3MOXHA M MOCJIE JOCTHKEHHUS METalIoM IHpenena
TEKYy4€eCTH, CJIeAYET BBIIOJIHATH 110 popmyIie

E i Ri‘..! .TIS (6)
A, Yu

5.3. Pacuer Ha yCTOWYMBOCTH CIUIOITHOCTEHYATHIX DJIEMEHTOB, TOABEP)KEHHBIX HEHTPAIHLHOMY
CKATHIO CHJION Y. CIIeZyeT BBINOJIHATE 10 GOpMyIIe

oA SRy, (7

3HadeHusa ¥ CleyeT OnpenessaTh o Gpopmynam:

mpu 0< » £2,5
Ry _
w=1-(0073- 5,53E):~ﬁ; (8)
npu 2,5¢ » <4,5
R R, _ &
@ =147 - 13,073 — (0,371~ 2?.334”:.;-\ + (00275~ 5.53?”:@?; (9)
npu * >4,5
23D
e 10
YN (10)

UucneHHble 3HaUeHUsT %' MpUBEICHBI B Ta0J. 7 2.

5.4*, CTep)KHI/I U3 OAMHOYHBLIX YT'OJIKOB JOJIKHBI PACCUUTBIBATHCA Ha LCHTPAJIBHOC CXKATHUC B
COOTBCTCTBHUHU C Tp€60BaHI/I$IMI/I, H3J0KEHHBIMU B 1. 5.3. HpI/I OIIpCACIICHUU THOKOCTH JTHX

CTep)KHEW pPaauyC WHEPLUUU CEUCHHUS YroJjKa I n pacueTHyI JUIMHY fgf ClleZlyeT TPUHUMATH
corjiacHo 1. 6.1-6.7.

[Ipu pacueTe MOSICOB U DIEMEHTOB PEUICTKH MPOCTPAHCTBEHHBIX KOHCTPYKIHMN U3 OJUHOYHBIX
YTOJIKOB CJI€TyeT BBIMONHATH TpeOoBaHus . 15.10*HacTosmux HOpM.

5.5. CskaThle SIEMEHTBl CO CIUIOMIHBIMH CTEHKAMM OTKPBHITOro II-006pasHOro cedeHus mpu
Xy <3%, . rme *; u *y - pacueTHbIe THOKOCTH IEMEHTA B IIIOCKOCTSX, IIEPICHIMKYISPHBIX OCAM

COOTBETCTBEHHO * ~ X u ¥ ~) (puc.l), pekOMEHIyeTCsl YKPEIULSITh UIaHKAaMU WK PELISTKOU, TPH
9TOM JIOJDKHBI OBITH BBITTOJIHEHBI TpeOoBaHus M. 5.6u 5.8*.
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- A= '~ *X=1 7 — 1

| _C ] I s

¥ ¥

Puc 1 I1-obpazsie cooanid SnaeHT OF
€ — OTKLRITOE, 6, & — VPRI HHELS TRHICARH HIH DELETR O

[Ipy OTCYTCTBMU IUIAHOK WJIM DPEIICTKH TaKHe 3JEMEHThl MOMHMO pacuera 1o ¢dopmyne (7)
clIeZlyeT IPOBEPATh HA YyCTOMYMBOCTD MPHU M3TMOHO-KPYTHIIBHON (popMe MOTepU YCTONUHMBOCTH 110

dbopmyre

A

Y 11
C({J},ﬂ Y e ( )

rae ¥y - KoapOUIMEHT IPOA0IBHOTO U3rK0a, BHIYUCIAEMBbIN COMIACHO TpeOOBaHMSM 1. 5.3;
£ - K03 durmeHT, onpeaenseMslii o Gopmyse
2
7
3 16~
1+d&+ I(1-&" +
i

'If
Ak?

o=

: (12)

4 a7
e b0 = —2 40156
o8 ..J'),}l

2
}" .
}I L
o =a, [ % . grHocuTensHOE pPacCTOSsTHME MEXKTy IIEHTPOM TSIKECTH U IIESHTPOM U3ruda.

I+,

3nmech o =
Ah?

1
+'Df'2; Sy = ngﬁﬁf?;

S,y - CEKTOpHAJIbHBI MOMEHT UHEPLIMH CCUCHUS,



4.1,"1 n -.‘1." COOTBCTCTBCHHO MIMPHWHA W TOJJIIHWHA HNPAMOYT'OJIbHBIX 3JICMCHTOB, COCTAaBJIAIOLIUX

CCUCHUC.

“Ff..'.- 'If

Jlyia ceuenust, mpUBEICHHOTO Ha puc.l, &, 3HaUeHUs o 7 P 5 M & JTOJKHBI ONIPENENATHCS

P y

o popMyIam:
Gy 39428 ![f]:’ BRI
= ; = —| — : o= .
Jut o 6+gtt At 3l (2+8)6+£)

r;[eﬁ=f?”3.

5.6. [Iy1s1 coCTaBHBIX CXKATBIX CTEPIKHEH, BETBH KOTOPBIX COCAMHEHBI IJIAHKAMHU WIH PEeIIeTKaMH,
KO3(GOHUIUEHT & OTHOCHTEIBLHO CBOOOJHON ocH (HMEepPIEeHANMKYJSIPHON IMJIOCKOCTH IUIAHOK WITH

PEIIeTOK) 0JDKEH ompeensThest o Gopmynam (8) - (10)c 3ameHoi B HUX * Ha Mef . 3HAUCHHE

;"'.ﬁ,f CJICAYCT ONPCACIEITh B 3aBUCUMOCTH OT 3HAYCHUU }‘"g‘ + IPUBCACHHBIX B TabJ1. 7.

Tabmumua 7
Tun
ce- CXGMa CCUCHUA HpI/IBGI[GHHBIG FI/I6KOCTI/I X 6‘,}" COCTaBHBIX CTCp)KHG:fI CKBO3HOI'O CCUCHUSA
ye-
HUsA
C IJIaHKaMM IIpU C pCICTKaMu1
Jsff(-jbf?)<5 Jhsffl:jé,b:llﬂ
1 _ [ 2 _ 2 .
Mo =%y + 0822 (1) N = oK b - }\gy +a1i )
(14) (17) A
x X
2 : 2
A = 0 1em )+ (L) | Ag = (% 5 4% (18) . \’}3 . A[“’_tﬂ“_ﬁ]
(15) d 1 An
(21)




(16)

hy = 08251+ 3ng)

A = +139 (1 by~ P by
9)

O0603HaveHus NMPUHSATHIE B Ta0M.7:
b
!

A

M. Ag A

Cr.'lI/Iﬁ'z

- paccTosiHME MEXAY OCSIMH BETBEH;
- pacCTOSIHME MEXK/y LIEHTpaMU IUIaHOK;
- HanOoJIbIIasi THOKOCTH BCETO CTEPIKHS,

- THOKOCTH OTJENbHBIX BeTBEH Npu u3rube Hux B
IUIOCKOCTSIX, HEePHEeHTUKYIISIPHBIX ocsiM
cooTBeTcTBeHHO 1-1, 2-21 3-3, Ha ydacTKax MexXIy
NPUBAPCHHBIMH IUIAaHKaMH (B CBETY) WM MEXIY
LEHTPaMH KpaifHUX OOJTOB,;

- IIJI0I0aAb CEYCHUS BCEIO CTCPIKHS,

- IJIOIIA/IA CEUYECHUI PaCKOCOB pelieToK (pu
KPECTOBOH PEIIETKE - IByX PACKOCOB), JISKAIIHUX B
TUTOCKOCTSIX,, MIEPIICHANKYIISPHBIX OCSM
COOTBETCTBEHHO 1-1u 2-2;

- TIOIIA/(h CEYCHHSI packoca penieTku (pu KpecToBOi
pEIIeTKe - IBYX PACKOCOB), JIEKAIICH B IUIOCKOCTH
OJIHOM Tpanu (JUIsl TPEXTPAHHOTO PABHOCTOPOHHETO
CTEPIKHS);

- K03 purmeHTsHI, onpenensieMbie 1Mo Gopmyie




E:
o
B4’
) - pa3Mepel, orpeenseMble TI0 puc.2;

v El

a =10

rac 43

n, 1y, By, A3 - K03()pULIEHTBI, OIpeesieMbIE COOTBETCTBEHHO I10
dbopmymnam:

b N Ty, b Ty b

. - . - P = ——
Ja T T g

b

34€Ch Ji’ H jﬂg - MOMCHTBI MHCPLUN CCUCHUA BETBEH OTHOCHTEIBHO

oceit cootBercTBeHHO 1-11 3-3 (Wi1st cedenuit Tumon 1
u 3);

1T, - TO e, IBYX YrOJKOB OTHOCUTEJBHO OCeil
cootBeTcTBeHHO 1-1u 2-2 (151 ceuenus Tuma 2);

Jb

J - MOMEHT WHEpPIHMH CEYCHHUS OJHOH  IJITAHKH
OTHOCHUTEIIBHO COOCTBeHHOM ocu * ~ X (puc.3);

, 15, - MOMEHTBI WHEPIUH CCUCHHS OJHOH W3 IUIAHOK,
JeKAIMUX B IUIOCKOCTSX, HEPHCHIUKYISIPHBIX OCSIM
cooTBeTCTBeHHO 1-1m 2-2 (151 ceueHus Tuma 2).

B cocraBHBIX CTCPXKHAX C pCIICTKAaMH IIOMHMO pacdcTa Ha YCTOIZHHBOCTB CTCPKHA B ILCJIOM
CJICAYCT IPOBEPATH }’CTOI\/’I‘{I/IBOCTB OTACIBHBIX BETBEH Ha y4acCTKax MCKAy y3JIaMU.

I'MOKOCTh OTJAENBHBIX BeTBEH ~1. A7 M A3 Ha ydacTKe MeXIy MUIaHKAMM JOJDKHA OBITH He
oouee 40.

[Tpy HaJMYKK B OJHON M3 IIOCKOCTEH CIIOIIHOTO JTUCTA BMECTO TUIAHOK (puc.l, 5,3) THOKOCTh
BETBH JIOJDKHA BBIUMUCIATHCA [0 PagUuyCy HWHEPLUHMH IOJTYCEYEHHS] OTHOCUTENIBHO €ro OCH,
NEPHEHAUKYJISIPHOU MIIOCKOCTH IJIAHOK.

B coctaBHBIX CTCPIKHAX C pCLICTKAMU rHOKOCTE OTACJIBbHBIX BETBEH MEKAY y3JIaMU OOJDKHA OBLITE
He Oonee 80 um wHe JAO0JDKHAa HOPCBbINIATh MPUBCACHHYIO rHOKOCTE }\‘Eff CTCPKHA B LCJIOM.

JlomyckaeTrcss MpUHUMATh 0ojiee BBICOKHE 3HAueHUs TMOKOCTH BeTBel, HO He Oonee 120, mpu
YCIIOBUH, YTO PacyeT TaKUX CTEPIKHEH BBITIOJIHEH 110 1e(hOPMUPOBAHHON CXEMeE.

5.7.Pacuer cOCTaBHBIX DJIEMEHTOB M3 YTOJIKOB, IIBEJUIEPOB M T.II., COEAMHEHHBIX BIJIOTHYIO WJIH
4yepe3 MPOKJIAJKH, CIEAyeT BBIMONHATh KaK CIUIOMITHOCTEHYATHIX MPHU YCJIOBUHU, YTO HAWOOJBIINE
pacCTOSIHUSL HAa y4acTKax MEXAY MPUBAPCHHBIMU IUIaHKaMH (B CBETY) WM MEXAY LCHTpPaMu
KpaifHuX OOJITOB HE MPEBBIIIAIOT:

JJIA CXKAThIX 3JICMCHTOB 4@



IS PACTAHYTBIX 3JICMCHTOB 80
3,I[€CB paanyCc HWHEPpLIHHU i yrojika wWid HBEJUJICpa CICAYCT HNPUHUMATh I TaBPOBBIX WA
ABYTAaBPOBBIX CEUCHUM OTHOCUTEIIHHO OCH, HapaHHGHBHOﬁ IIJIOCKOCTH PACIIOJIOKCHUSA IIPOKIAA0K, a
AJI1 KPECTOBBIX CCUYCHUM - MUHHUMAJIbHBIH.

HpI/I 9TOM B IPpCACIax MJIMHBI C)KATOI'0 9JIEMECHTA CJICAYCT CTaBUTh HC MCHEC JIBYX ITPOKJIAJI0K.

5.8*. PacueT COeJMHUTENIBHBIX 3JEMEHTOB (IUIAHOK, PEIICTOK) CXKATBIX COCTABHBIX CTEPIKHEH

JIOJKEH BBITIOJIHATHCS HA YCIOBHYIO MONEPEUHYIO CHITY Qﬁc - MPUHUMAEMYIO TIOCTOSIHHOM 10 BCeil
JUTMHE CTEPIKHS U OIpenesieMyto o hopmyiie

Qpe =715:107%(2330- B1 R, )1 o, (23)*

rac M- IPOAOJIBHOC YCHIIME B COCTaBHOM CTCPIKHE,

¢ - KOO(QQUIHMEHT POJOIBHOI0 U3rnda, MPUHUMAEMBIH J1JIs1 COCTAaBHOT'O CTEP)KHS B INIOCKOCTH
COEJIMHUTEIBHBIX AIIEMEHTOB.

Y CIIOBHYIO ONEPEUHYIO CHILY (. CIEAYET PaCIpe/IeIsTh:

OpY  HAJIMYUH TOJBKO COCJMHHTENIBHBIX IUJIAHOK (PEIIETOK) MOPOBHY MEXIy I[UIAHKAMHU
(perreTkamMu), JEKANMMUA B IJIOCKOCTSX, MEPICHIUKYISAPHBIX OCH, OTHOCHUTEIBHO KOTOPOIi
IIPOU3BOAUTCSA NIPOBEPKA YCTONYHUBOCTH;

IIpyu HaJIWYKWU CIUIOMIHOI'O JIMCTAa W COCAUHHTCIBbHBIX IINIAHOK (pCIHeTOK) - HoImoJlaM MCKIY
JIMCTOM H IIJIaHKaMU (peIHCTKaMI/I), JICKAIMMU B IIJIOCKOCTAX, ITapalICIIbHBIX JIMCTY,

IIPU pacyeTe paBHOCTOPOHHUX TPEXTPAHHBIX COCTABHBIX CTEP)KHEW YCIIOBHAs IOIIEpPEYHAs CHUJIA,
MPUXOAIIAACS HA CUCTEMY COCIMHUTEIBHBIX AJIEMEHTOB, PACIOJIOKEHHBIX B OJHOW IUIOCKOCTH,

JOJKHA PUHUMATHCS PABHOM O,SQﬁc :

b Prc 2 Crenm poack OCHOME ) 2EMeTYH




5.9. PacueT coeAMHUTENBHBIX IUIAHOK M WX TPHKpEIUieHus (puc.3) D0JKEH BBIMOIHITHCS Kak

pacder 3JeMeHTOB 0e3pacKoCHbIX (pepM Ha!

cwily . cpe3bIBaoNIyIo IIIAHKY, TI0 (opMyJIe

F=0dik (24)

MoMeHT M. m3rubarommii IIaHKy B ee IIIOCKOCTH, 1Mo (hopMyle

My = 0,672, (25)

rac Q‘f yCJIOBHasA NOICpCUHAsd CHJia, IPUXOAAIIAACA Ha IIJIAHKY O,I[HOI\/’I I'paHHU.

ll = U+
o i r ‘21

Puc. 3 CocTaeHOH CTEp eHE HA IIAHKAX

[

5.10.PacueT coeTMHUTEIIBHBIX PEHICTOK JOJDKEH BBIMOJHATHCS Kak pacder pemeTok ¢pepm. [Ipu
pacueTe MepeKpecTHBIX PACKOCOB KPECTOBOH pelieTku ¢ pacrnopkamu (puc.4) cienyeT y4uThIBaTh

JOITIOJIHUTECJIBHOC YCUIIUEC Nwz’: BOBHHUKAIOMICEC B KaXAOM pPaCKOCC OT 00KaTHs TIOSICOB H

orpeesieMoe 1o popmyiie

Ny = qwﬁ, (26)
A
rae - ycuiue B OJHOM BETBU CTEPKHS,
A - mIomanb ceueHus OJHOU BETBH,

_"td - IUIOIAJIb CCYCHMA OJHOI'O pacKocCa,

o - Koo (HUIUEHT, onpeaensieMblid o hopMyie

a=al’f(a® +27%), (27)

rae @, ! u ©- pasmepsl, ykazaussle Ha puc.4.



{ el Puc 4 Crzema xpecToBoil
v PEIIETEH C paciopKan

o EE—
B

5.11. Pacuer crep)KHEi, NpeIHA3HAYCHHBIX [UISI YMCHBIICHUS DPACYCTHOM JUIMHBI CXKATBIX
3JIEMEHTOB, JIOJDKCH BBITIOJNHATHCS HA YCUIIME, PABHOE YCIOBHOW IMOMEPEYHOW CHIIE B OCHOBHOM
CIKATOM 3JIEMEHTE, orpeaesieMoi mo Gopmyie (23)*.

N3rnbaembie anemeHTbI

5.12. Pacyer Ha MPOYHOCTH IJIEMEHTOB (KpoMme OaloK ¢ rMOKOM CTEHKOM, ¢ mep(opupOBaHHOM
CTEHKOM ¥ TOJKPAaHOBBIX OAJOK), M3rH0AaeMBIX B OJHOW M3 TJIABHBIX IUIOCKOCTEH, CIIEAyeT
BBITIOJIHATH 110 popmyIie

Mo 2
— > K7, 28
. vic
W rin (28)
3HaueHUs] KacaTEeNbHBIX HANPHKEHHH 7 B CEUCHUSAX M3TUOAEMBIX DIIEMEHTOB JIOJIKHEI
YIIOBJIETBOPSITH YCIOBUIO
o
7= 5 v, (29)
Ji
[Mpu Hamuuuu OcCabJieHWss CTEHKH OTBEPCTHSAMHU sl OOJNTOB 3Ha4YeHuss * B (dopmyse (29)

ClIeZIyeT yMHOKaTh Ha KOA((OUIUEHT . ompeAesieMblid o hopMyIie
o =alla-d), (30)
IJIe @ - IIar OTBEPCTUH;
d - muameTp oTBEpCTHS.
5.13. [lna pacyera Ha MPOYHOCTh CTEHKU OAJKU B MECTAax NMPHIIOKCHUS HArPy3KH K BEPXHEMY

osACYy, a TAaKKE€ B OIIOPHBIX CCUCHUAX 63.J'IKI/I, HC YKPCILICHHBIX peraMI/I JKECTKOCTH, CICAYCT
OIIPEACILITL MECTHOC HAIPSDKCHUE T jy: IIO (bOpMy.]'Ie



F
T lag =ﬂ_i SELE (31)

ef
rae & - pacyeTHOE 3HAUYCHHUE HArpPy3KH (CHJIBI);

- YCJOBHas JUIMH IIpEeleNICHUs] Har U, ompenensemMas B 3aBUCHUMOCTU OT YCJIOBUH
s'ef CJIOBHA a pacnpenene arpysku, ornpezeisaemMa 3aBUCUMOCTH OT YCJIO
OTIMpPaHUS; JUIs CIIy4ast ONMPaHUs 110 puc.S.

fﬂf =4 +2f,j', (32)

r7ie {5 - TOJNIIMHA BEPXHEro Tosica Oajky, ecu HIKHsA 6anka cBapHas (puc.5, €), nim paccTosiHue
OT HApYXXHOW TpaHU TOJKH 0 Hayaja BHYTPEHHErO 3aKpYTJECHHs CTECHKH, €CIIM HWKHss Oaika
npoxkarsas (puc.5, ).

Puc.5.Cxema JJIs1 OIIPEACIICHUA AJIMHBI PACIIPECACIICHUS HAIrPY3KU HA 621J'IKy

a - CBapHYyIo; 0 - MPOKaTHYIO

5.14*. JIns cTeHOK OayioK, pacCYuThIBaeMBbIX 1Mo (hopmysie (28), 10KHBI BBIMOIHATHCS YCAOBHUS:

|
ﬁ.llcri ~0,0, +u:r_£ + 3?%, SLISR, .,
(33)
Tap LRy,
M
TAC ¢, = y- HOPMATGHEIC HAIPADKCHUA B CPEAMHHOMH IIOCKOCTH CTEHKH, MapajlIeNIbHbIe OCU
n



0, - TO K€, NEPIEHIUKYJSIPHbIE OCU Oallki, B TOM 4YMCJIE ., ONpEleNsieMoe IO

F
dopmye (31);

7y - KacaTeIbHOE HANpPsDKCHHE, BRIYUCIIAEMOE 110 dopmyie (29) ¢ yuetom hopmyIibl

(30).

Hanpsxenuss @, u 7y, npunumaemble B Gopmyne (33) co cBOMMH 3HAKaMH, a TaKKe Ty
CJIEIYET OMPENEIISATh B OJJHON U TOU ke TOUKE OaJIKH.

5.15.PacueT Ha yCTOMYMBOCTH OAJIOK IBYTaBPOBOT'O CEYCHUS, M3TMOAEMBIX B INTIOCKOCTH CTEHKH H
YJIOBJICTBOPSIIOIIKUX TpeOoBaHusaM mir. 5.12u 5.14* cnenyer BoINONHATE 110 hopmylie

iR , 34
@EJH;I; 3 Fe ( )

rae ¥ - clieyeT OnpenenaTh JJid CKaToro 1nosica,
@y - K03 PULIHEHT, onpeesieMblid o MpHJL. 7*.

[lpy ompeleneHMM 3HAYEHUA @5 3a PACUETHYI JUIMHY OAlKd fyf CIEdyeT NPUHUMATH
paccTOsHME MEXIy TOUKAMH 3aKpEIUICHHH CKATOro I0sica OT MONEPEedHHIX CMeIleHMi (y3mamu
TIPOJOJIBHEIX MM TIOTIEPEUHBIX CBsA3€H, TOUKAMM KpETJIeHHs )KeCTKOTO HACTHIIA); MPU OTCYTCTBHH
cBssell {or ={ (rme ! - mposer GaiKu) 3a pacYCTHYIO JUIMHY KOHCOIM CIICAYeT IPUHUMATh fof = !
TIPM OTCYTCTBHHM 3aKpEIUICHHs CHKATOTO MOsCAa HA KOHIE KOHCOIM B TOPH30HTAIBHOH IIOCKOCTH

(BI[GCB { - JJIMHa KOHCOJ'II/I); pacCTodHue MCEXKAYy TOYKaMU Saerl'IJ'IeHI/Iﬁ CXXaroro 1mosca B
FOpHSOHTaHBHOﬁ IIJIOCKOCTH ITPH 3aKPCIIJICHHUHU ITOsICa Ha KOHIC U MO AJIMHC KOHCOJIH.

5.16*. YcToitunBOCTh 0a70K HE TPEOYETCs MPOBEPSTH:

a) MpH Tepenavye Harpy3KH depe3 CIUIONIHON KECTKHH HACTHII, HENPEPHIBHO OMHMPAIONIUICS Ha
CXKAThIN MOSC OANKU U HAZIGKHO C HUM CBSI3aHHBIH (IUTUTHI JKeJIe300€TOHHBIC U3 TSHKENIOTO, JIETKOTO
U SYEUCTOro GeToHa, MJIOCKUN U MPOPUIMPOBAHHBIA METAIUIMYECKUN HACTWI, BOJHUCTYIO CTallb U
T.IL.);

6) IIpu OTHOLICHUH pvaeTHOﬁ JJIINHBI 0anKku f,gf K INIHUPHUHEC CKATOIO II10sCa E:', HC

MIPEBBIIAONIEM 3HAYCHHH, OompenensieMbix 1mo (opmyrnam Tabm.8* mist 6aloK CUMMETPUYHOTO
JIByTaBPOBOT'O CEUeHUsI U ¢ 00Jiee Pa3BUTHIM CXKATBIM IOSICOM, JJISi KOTOPBIX IIMPHHA PACTSIHYTOTO
nosica cocraBisieT He MeHee 0, 7 SIHpUHBI CKATOTO Mosica.

Taobmuma 8*

Mecro HauGonbmme 3HaueHns o &, mpu KOTOphIX He Tpebyercs pacuer

NPUIIOKEHHS Ha yCTOMYMBOCTb HPOKATHBIX M CBAapHBIX Oanmok (mpu 1:k/&< 6 n
Harpysku 15887t £ 35)




K Bepxnemy nosicy | ; 1
& - [0.35+ 000322+ [D.?t’: —D,szi] BE (35)
7 ! ik \ RJ,
K mmxnemy nosicy 1
ji = [0,5? + liil,[il[ZIBZ'fi + [0,92 - U,DEé] é i
b L £ .32_ R}, (36)
He3zaBucumo oT
YPOBHSI by [0,41 +000322 + [05"3 0,016 é] é] = (37)
TIPUITOKEHHST b . e al &
Harpy3Kku npu
pacdyere  ydacTka
Oaku MEXIY
CBS3SIMU WM TpHU
YHUCTOM H3TrH0e

O0o3Ha4YeHus1, TPUHSATHIC B Ta01.8*:
% 1 ¢ - COOTBETCTBEHHO MIMPUHA U TOJILMHA CKATOTO 1105Ca;
& - paccrostHue (BBICOTA) MEXKTY OCSIMH TIOSICHBIX JIUCTOB.

HpI/IMe‘IaHI/ISI: 1. I[J'ISI 0ag0K ¢ MOSICHBIMHU COCAUHCHUSAMHN Ha BbICOKOIIPOYHBIX ooJsrax

sHaueHUs lgf /&, momydaemble o opmynam Ta0n.8* cienyer yMHOXATh Ha K0d(hHULMEHT
1,2.

2.Jlna 6anok ¢ ortHomenueMm £/f< 15 B opmynax Tab6m.8* ciemyer NpUHUMATh
&ft=15.

3aKkperieHne C)KaTroro IMosica B TOPU3OHTAJIBHOW IJIOCKOCTH JOJDKHO OBITh pacCUYUTaHO Ha
(haKTUYECKYIO WM YCIOBHYIO TIOTIEPEUHYI0 cuity. [Ipu 5TOM yCIOBHYIO MONEPEYHYIO CHITY CIIEAYET
ONpPEEIIATh:

IpHU 3aKPEIUICHUH B OTIEIBHBIX TOukax mo Gopmyine (23)*, B KOTOpoil ¥ cieayer OnpeaesisaTh
pH THOKOCTH * = s'%.r {1 (3mech i - pajMyc WHEPLHUH CEYCHUs CKATOrO MMOsca B TOPH30HTAIBHON
mwiockoctu), a &V cieyeT BEIYMCIATE 1O hopMye

¥=[dp+0254,)R,, (ay
IPY HETIPEPHIBHOM 3aKPEIUICHUH 10 hopmyIie
dfic ~ BQ_ﬁc i, (376)

rac {_.-‘ﬁc - YCJIOBHas NONEpeIHasd CruJjia Ha CAUHUIY JUIAHBI IIOsICa 621J'IKI/I;



.. - YCJOBHasg ImollepeyHas cwia, onpeneinsemas no dopmyie (23)*, B KOTOpoH cieayer
e

npunumath ¥ = 1,a V- onpenenars no popmyne (37 a).

5.17. PacueT Ha MPOYHOCTH DJIEMEHTOB, M3rHOAEMBIX B JBYX TJIABHBIX IJIOCKOCTSX, CIIEIYET
BBINOJTHATH 1O (hopMyIie

YE——x iR ¥, (38)

roge ¥ u ¥- KOOpAUHATBI paCCManHBaCMOﬁ TOYKHU CEUCHMSI OTHOCUTEIIHLHO TNIaBHBIX OCEH.

B Oankax, paccunteiBaeMbIX 10 Gopmyiie (38), 3HaueHUs HANPSDKEHUA B CTEHKE OAlIKU JIOJKHBI
ObITh ipoBepeHsbl 1o Gopmynam (29)u (33) B ABYX INIaBHBIX IUIOCKOCTSIX H3rHOA.

[Tpu BhIMONIHEHUH TpeOoBaHui . 5.16*a npoBepka ycTOWYUBOCTH OaJiOK, U3rMOAEMBIX B JIBYX
MJIOCKOCTAX, HE TpeOyeTcs.

5.18*. Pacuer Ha NMPOYHOCTh Pa3pPE3HBIX OAJIOK CIUIONIHOTO CEYCHHUS W3 CTAIH C MPEIeioM

tekyuectu g0 530 MIla (5400 KFC/CME), HECYIIUX CTAaTHYECKYIO HArpy3Ky, IMPHU COOJIFOJCHHUU IIII.
5.19*-5.21, 7.5u 7.24 cnenyeT BBINOJHATH C YY4ETOM Pa3BUTHS IUIACTHYECKHX Aedopmanuii 1mo
dbopmymnam:

npu u3rube B OJHON M3 TIABHBIX INIOCKOCTEl MpM KacaTelbHBIX HampsskeHusx 7 = 0,98; (kpome
OIOPHBIX CCUCHHIA)

A
— LR 7.
C!H’:r,m:'n h (39)

npu u3rube B JBYX IVIABHBIX ILIOCKOCTSAX IPM KacaTelbHBIX HampskeHusx 7 =0,58; (kpome
OIOPHBIX CCUCHHIA)

4
e Y R (40)

O Wm,}m’n Ty Wy:r,mz’n

sgecy M, M, w M y - a0COJIFOTHBIE 3HAYEHUS M3TUOAIOIIMX MOMEHTOB;
£1 - K03 uUIHEHT, onpeaensgeMsii 1o popmynam (42)u (43);
€y U “p- KOdPPUIHMECHTHI, IPUHUMAEMbIE TI0 Ta0J1.66.

Pacuer B onopHom ceuennu Ganok (mpu H =0; M, =0 u M, =0) cnenyer BHIIONHATH 110
bopmyre



g
s <Ry, (41)

[Tpu Hamuuuu 30HBI YncToro u3rnda B ¢popmynax (39) u (40) BMecto K03 duIeHTOB €1 €5 H
€y CcrexyeT NIPHHUMATh COOTBETCTBEHHO:

fim = 051 % ) e =05{1%¢, ] ¢y = 0,5(1 vey)

I[Ipu oHOBpPEMEHHOM JeHCTBHHM B cedeHMH MomeHTa M 1 momepeunoif cunel & koddduiuent
1 cIeayeT OnpeaenaTh 1o hopMyIaMm:

pH TL05R;, ¢ =¢ (42)

mpu 058, < 7 <09R, ¢ =105, (43)

1= (71 R.)?

rae L =7/ &, R (44)

31eCh © - KO3 (GUIIMEHT, TPUHUMAEMbIH 110 Ta01.66;
{9 #- COOTBETCTBEHHO TOJIIIMHA U BBICOTA CTEHKH,

¢ - koa(dumeHT, paBubiii = 0,7 1yi1 IBYTaBpPOBOTO CEYCHUS, U3TM0AEMOT0 B IUIOCKOCTH
creHkd; @ =0 - Ans IpyTUX TUIOB CEYCHUH;

£1 - KoaduieHT, npuHUMaeMblil He MEHee eAMHULIBI U He Oonee kodddunuenra ©

C nenpto ontuMu3anuu 0ajok MpH UX pacyeTe ¢ ydeToMm tpeboBanuii mm. 5.20, 7.5, 7.241 13.1
3Ha4eHMA KodQPuImeHToB <. <x u ¢y B dopmynax (39) u (40) nomyckaercss NPUHUMATL MEHbIIE
3HAYCHH, TPUBEJICHHBIX B Ta011.66, HO HEe MeHee 1,0.

[lpu Hanuuum ocnablieHUus CTEHKH OTBEPCTHSIMH JJIsl OOJNTOB 3HAYCHHS KacaTelbHBIX
HANpPsDKEHUH 7 CIIeAyeT YMHOXKATh Ha KO UIMEHT, onpeaesiemMbii mo Gopmyne (30).

5.19*. Pacuer Ha IMPOYHOCTb 0aJok NEPEMCHHOI'0 CCUYCHHS C YUYCTOM PA3BUTHUS INIACTHICCKUX
,I[e(bopMaL[I/Iﬁ CJICAYCT BBIIOJHATL TOJIBKO IJIsI OAHOI'O CCUCHUA C HaunboJee H€6HaFOHpI/I$[THBIM

couetanmeM ycwmuit M w £ B OCTANBHBIX CEUEHHAX YUMTHIBATH PA3BUTHE ILIACTHYECKHX
nedopMaluii He JOMyCKaeTCs.

Pacyer Ha mpoyHOCTH M3rHOAEMBIX 3JEMEHTOB M3 CTajHM ¢ mpenesioM Tekydectu jao 530 Mlla

2
(5400 krc/em ), BOCTIPHHUMAIOIINX THHAMHYECKHE, BUOPAIMOHHbBIC WMJIM TMOJBHXXHBIC HArpy3KH,



JIONYCKAaeTCsl BBIMOJIHATh C YYETOM pa3BUTHUS IJIACTUYECKUX JedopMaluii, He MPEensITCTBYIOIINX
TpeOyeMbIM YCIIOBUSIM 3KCIUTyaTallud KOHCTPYKIMM U 000py10BaHHUS.

5.20. JIns obecriedeHuss oOMIEH YCTOWYMBOCTH OajOK, PAaCCUYUTHIBAEMBIX C YYETOM Pa3BHTHS

IUTACTUYECKKX Jedopmarnii, HEOOXO0AUMO, YTOOBI TMOO OBUIH BBITIOJHEHBI TpeOoBaHus 1. 5.16%, & |
60 HauOOJIBIIINE 3HAYEHUS OTHOIIEHWH pacyeTHOW IJIMHBI OalKu K IIUPHUHE CXKATOTO Tosica

1y /B, ompenensemsie o Gpopmysnam 1a6:1.8*, ObIIM yMEHBIICHbI YMHOXKECHHEM Ha KOI(QQHIHEHT

5=[1-07(c; - 1)1 (e = 1] smecs 1<e; <e

VYdeT IIacCTUYHOCTH MPH pacyeTe OANOK CO CHKATHIM TOSICOM MEHEE Pa3BUTHIM, YeM PACTSIHYTHIH,
JIOIYCKAETCs JIMIb TIPY BBIMIOJIHEHUH YCIIOBUH 1. 5.16%, ¢,

5.21. B Gankax, pacCUYMTHIBAEMBIX C YYETOM pa3BHTHS IUIACTUYCCKUX JedOpMaIiii, CTEHKU
CJIEIyeT YKPEIUITh MONEPEYHbIMU pedpaMu KECTKOCTH corjiacHO TpeboBanusm m. 7.10, 7.12u
7.13,B TOM YHCIIE B MECTaX MPUIIOKECHHS COCPEIOTOUCHHON HArpy3KH.

5.22. Pacuer Ha MPOYHOCTHh HEPA3PE3HBIX U 3ALIEMJICHHBIX OAJOK IMOCTOSHHOTO JIBYTaBPOBOTO
CeYeHMs, HM3TH0AEMBIX B IUIOCKOCTH HAMOOJBIIEH J>KECTKOCTH, CO CMEXKHBIMH IIPOJIETAMHU,
ommyaonMucs He Oomee uyem Ha 20%, HecymMX CTAaTHYECKYIO HArpy3Ky, HpU YCIOBHH
cobmoaenus Tpedosannii mir. 5.20, 5.21, 7.5 7.24cnenyer BuimoaHsTh 1m0 Gopmysie (39)c yuerom

nepepacnpeiesieHus ONOPHBIX U MPOJIETHBIX MOMEHTOB.

PacueTHbIE 3HAUECHHUS U3THbaromero Momenra CJIeIIyeT OMpenessiTh o Gpopmyie
M=oy, (45)

rne Mmay - HamGoNBIMI M3ruGarOmMi MOMEHT B HPOIETE WIIM HA OIOPE, ONpPEAEIAEMBIA U3
pacueta Hepa3pe3HOH OaJKu B MPEATONIOKESHUH YIIPYroi paboThl MaTepuaa,

o - K03 (PULIMEHT nepepacipe/iesieHus MOMEHTOB, ONpeesieMblil o popMmylie

M
o=10%5 ]+_¢j .
X (46)

3nech M of YCIIOBHBIN M3rHOAIONINI MOMEHT, PaBHBII:

3.) B HCPA3PE3HLIX 0ankax co CBO6OI[H0 OIICPTBIMU KOHIIAMHU 60J'IBH_I€My W3 3HAUCHUN

1+ali (47)

My = 050, (48)

IrZIe CUMBOJI ##dX O03HA4acT, 4YTO CICAYCT HaHTH MakKCHUMYyM BCETO CIICAYIOUICTO 3a HUM BBIPDAXKCHUA,



M- wmarubaromuii MOMEHT B KpailHeM IpoJjeTe, BBIUMCIEHHbIH Kak B CBOOOJHO OMEpTOit
OJIHOTIPOJICTHOM OaJike;

M2 . Maxcumanbubii M3rHOAIOIUIT MOMEHT B MPOMEKYTOYHOM TIpPOJIETe, BHIYMCICHHBIH KaK B
CBOOOTHO ONIEPTOM OJTHOTIPOJIETHON OaJiKe;

¢ - PACCTOSTHUE OT CEYEHHs], B KOTOPOM JieHCcTBYeT MOMEHT M|, 110 KpaiiHe# onopsl;
{ - INTMHA KpaifHero mpoJera,

0) B OJHOMPOJICTHBIX M HEPa3pe3HbIX Oankax ¢ 3alleMJICHHBIMH KOHIIAMHU M, « 0,5 M5 rhe
M5 - ganbonpMii U3 MOMEHTOB, BEIUMCIICHHBIX KaK B 6ajIKaX ¢ IIAPHUPAMHU HA OHOPAX;

B) B Oalke C OJHUM 3alIEMJIICHHBIM U JPYTUM CBOOOJHO OMNEPTHIM KOHIIOM 3HAuYCHHE
M,s cnenyer onpenensts no Gpopmyine (47).

PacueTHOe 3HAYeHHWE MONEPEYHOM cuibl & B Qopmyie (44) cieayer NpUHUMATL B MECTE
neiicteus Mgy . Ecnmn M mar - MOMEHT B TposieTe, cleIyeT NpOBEpHTh ONIOPHOE CEUeHHE OaIKHy.

5.23. Pacuer Ha mNPOYHOCTH HEPA3PE3HBIX U 3AIIEMJICHHBIX OallOK, YJIOBJIECTBOPSIONINX
TpeGoBanusaM 1. 5.22, B ciydae usrmba B JABYX IVIaBHBIX IUIocKocTax mpu T 20,58 cnemyer
npou3BoUTh 10 Gopmysie (40) c yueTom nepepacrpe/ieieHus] OMOPHBIX M MPOJICTHBIX MOMEHTOB B
JIBYX TJIABHBIX IJIOCKOCTSIX COTJIIACHO TPeOOBaHUSIM I1. 5.22.

AnemMeHTbI, NoaBepXKEeHHbIEe AEeNCTBUIO OCEBOWN CUNbI C U3rMGom

5.24*, PacueT Ha MNPOYHOCTh BHEIICHTPCHHO-CXKATBHIX W CXKATO-M3TMOAEMBIX JJIEMEHTOB IIO
dbopmyrne (49) BHINONHATL He TpeOGyeTCs NPH 3HAYEHUH IPUBEAEHHOTO KCUEHTPUCUTETA iy < 20,

OTCYTCTBHHU ocnabjaeHusl CeYeHHs | OJWMHAKOBBIX 3HAYCHHUAX I/IBFI/I6a}0H_II/IX MOMCHTOB,
MNPUHUMACMBbIX B paCdYCTax Ha IIPOYHOCTb U YCTOIZHHBOCTB.

5.25*, Pacuer Ha TNPOYHOCTh BHEICHTPCHHO-CXKATBIX, C)KATO-U3TMOACMBIX, BHEIICHTPEHHO-
PaCTSAHYTBIX U PACTSIHYTO-M3THOAEMBIX DJIEMEHTOB M3 CTaJIM ¢ mpejaeiaoM Tekydectu mo 530 MIla

2 o
(5400xkrc/cm ™), He TIOABEPTAIOIIUXCS HEMOCPEACTBEHHOMY BO3/ICHCTBHIO JMHAMHYECKUX HArPY30K,
npu 7058w MI(A Ry >0,1cnenyeT BBITIOJIHATH 110 hopmyie

vy M M,

1, (49)
Au R;u Tc Tr Wm,m’n R}' Tc C}, WPH,:J::’H R;u Tc




rne N, M, n M y- a0COJIIOTHBIE 3HAYEHHUS] COOTBETCTBEHHO MPOJOJIBHONW CHIIBI M HM3THOAIOIINX

MOMEHTOB IpU HauboJiee HEOIAroNPUSITHOM X COYETAHUM,
%%y 1 Ty - KOOQPUIMEHTBI, IPUHUMAEMBIE 110 TIPUILS.

Ecmn M/ (AR ) 20,1, popmyny (49)cnenyer NpUMEHSTEL PH BBHINIOJIHEHUH TpeboBaHui mit. 7.5
u7.24.

B mpounx ciyuyasix pacuer ciiefyeT BBIIOJIHATH 0 hopMyie

A I DY (50)
—t——y+t——x <Ry,
A I J_yn he

rae # U - KOOpJMHATHI pacCMAaTPUBAEMON TOUKH CEYEHHSI OTHOCUTENILHO €r0 TJIaBHBIX OCeH.

5.26.Pacyer Ha yCTOWYMBOCTH BHEIICHTPEHHO-CKATHIX U CXKATO-U3TMOAEMBIX JIEMEHTOB CIIEYET
BBIMIOJIHATH KaK B TUIOCKOCTH JICUCTBUSI MOMeHTa (TU1ocKasi popMa MoTepH yCTOWYMUBOCTH), TaK U 3
IUIOCKOCTH JCUCTBUSI MOMEHTa (M3rMOHO-KpYTHIIbHAS (popMa MOTEPH YCTOHYUBOCTH).

5.27*. Pacyer Ha yCTOHYMBOCTH BHEIICHTPEHHO-CXKATBIX M CXKATO-U3rHOAEMBIX DIIEMEHTOB
MOCTOSIHHOTO cedeHusi (¢ yuerom TpeOoBanuid mi. 5.28* u 5.33 HACTOSIMUX HOPM) B IJIOCKOCTH
JIeMCTBHS MOMEHTA, COBIAAAIONIEH C MIOCKOCTHI0 CUMMETPHH, CIIEAYET BHITIOIHATD MO (hopMyie

A
—_ 51
@g - R}. TC . ( )

B dopmyie (51) koaddurmeHT @, cieayer onpeensTh:

a) JUI CIUIOIIHOCTEHYATHIX CTEPXKHEW 10 Taby.74 B 3aBUCUMOCTU OT YCJIOBHOM T'MOKOCTH * U
NPHUBEJEHHOIO OTHOCUTEIBHOIO SKCLEHTPUCUTETA 4y . ONpeaensieMoro no Gpopmyie

Piyp =0, (52)
rie " - kodhduumeHT BIUsSHUS GOPMBI CEUCHUS, ONIPEIEIIeMBbIii 110 Tad.73;
EE N
# = - OTHOCHTENLHEIA OKCLEHTPHCHTET (3mecp ¢ - DOKCHUEHTPHCHUTET; . - MOMEHT

COTPOTHBIICHHUS CEUCHHS JIJIsl HAanOoJiee CKaTOro BOJIOKHA);

0) MIsl CKBO3HBIX CTEPXKHEH C pPEIIeTKAMU WM IUIAaHKAMH, PACIIONOXKECHHBIMH B IUIOCKOCTSIX,
napaiebHBIX TUIOCKOCTH M3ruba, 1o Tabi.75 B 3aBUCUMOCTH OT YCJIOBHOM MPUBEIEHHON THOKOCTH

Mof (Mgf 1O TAOI.7) M OTHOCHTEIBHOIO KCIEHTPUCUTETA 2, OTPEIENSEMOrO 110 popmysie

m=g— (53)



rie &- pacCcTosHME OT TJIABHOM OCH CEYeHHMs, MEepHeHAMKYISIPHOM IMJIOCKOCTH W3ruba, 10 OCu
HauboJiee C)kaToi BETBU, HO HE MEHEEe PaCCTOSHUS 0 OCU CTEHKH BETBH.

[Ipu BeuECcIeHMH dKcueHTpucureta £ = M /N spauenms & u & cpemyer npunmMarts
coriacHo TpeboBaHMsIM 11. 5.29.

PacueT Ha yCTOWYHMBOCTH BHEIIEHTPEHHO-CKATHIX U CKATO-U3TMOAEMBIX TPEXTPAaHHBIX CKBO3HBIX
CTep)KHEH C pemeTKaMy WM IUIAHKaMH W TOCTOSIHHBIM TI0 JUTMHE PaBHOCTOPOHHUM CEYEHHEM
CJIEIYET BBITIOIHITH COTJIACHO TpeOoBaHUsAM pa3f. 15*.

PacyeT Ha yCTONYHMBOCTH HE TPEOYETCSA VI CIUIOUIHOCTEHYATBIX CTEPIKHEH MPH gy »20m qs

CKBO3HBIX cTepxkHed mpu #27 20, B 3TUX CllydasxX pacyeT CJeAyeT BBINIOJHATh Kak IS
N3ru0aeMBbIX DJIIEMEHTOB.

5.28*. BHELIEHTPEHHO-CXKATHIE AJIEMEHTBI, BBIITOJHEHHBIE U3 CTAJIH C TPEIEIIOM TEKYUECTH CBBIIIE

530MIla (5400xkrc/cm 2) Y UMEIOIIHE Pe3KO HeCUMMETpHYHbIe cedeHus (turmbl cedennit 10m 11 mo
Ta611.73), kpome pacueta o ¢popmysie (51), 10KHBI OBITH TPOBEPEHBI HA IPOYHOCTH MO (HopMyJie

NoooM <Pm’r,:

J"51:"1 aﬂfnf - Yu ' (54)

rze 3HaueHue ¥, cienyer BBIYUCIATH JJIS PACTSIHYTOTO BOJIOKHA, a KOOPPUIMEHT & ONpeneisiTh
o gopmyie

2 2
5=1- 7 (n?EA) (55)
5.29. PacueTHble 3HaueHMs NPOAONBbHON cumbl &  u msrubaromero momenra & B smemente
C.HeI[yeT HpI/IHI/IMaTI) JIA OAHOI'O MU TOIr'o KE COUCTAaHUA Hal‘py301< nu3 pvaeTa CUCTEMBI 110
He1e(OPMHUPOBAHHOM CXeMe B MPEAIMOIOKEHUH YIPYTUX AeopMariuii CTaH.

HpI/I O9TOM 3HA4YCHHA M CICAYyCT IPUHUMATh PABHBIMU!

JUTsL KOJIOHH TIOCTOSTHHOTO CE€YEHHUSI PAMHBIX CHCTEM - HAUOOJBbIIIEMY MOMEHTY B TIpejiesiaX JITHHbI
KOJIOHH,

JUIL CTYIICHYAThIX KOJIOHH - HaI/I6OJ'IBIJ_I€My MOMCHTY Ha JJIMHE Y4aCTKa IIOCTOSHHOI'O CCUCHUSI,

U KOJIOHH € OAHUM 3alIEMJICHHBIM, a IPpYI'UM CBO6OI[HBIM KOHIIOM - MOMCHTY B 3a/I€JIKC, HO HEC
MCHEC MOMEHTA B CCYCHUH, OTCTOSAIIEM HA TPETh JJIMHBI KOJOHHBI OT 3aJ1CJIKH,

JUIL CKATBIX BEPXHUX TMOSICOB ()epM M CTPYKTYPHBIX IUIUT, BOCIPHHHMAIONIUX BHEY3JIOBYIO
HArpy3Ky, - HauOOJIbIIEMYy MOMEHTY B TIpelenax CpeJHeid TpeTh JIMHBI TaHelu Tosca,
oTIpe/iesIeMOMY M3 pacueTa mosica Kak yrnpyroi Hepa3pe3Hoi Oaliku;



JUISL CKATBIX CTEPXKHEH C MIAPHUPHO-ONEPTHIMH KOHLAMHU M CEYEHUSIMH, UMEIOLIUMMU OJIHY OChb
CUMMETPHH, COBNAJAIONIYI0 C IUIOCKOCTbIO M3rMba, - MOMEHTY, OIpelenseMoMy 1o ¢opmyiaam

Ta611.9.
Tabnuma 9
OTHOCHUTENBHBI
51 Pacuernble 3Hauenust & mpu yCIoBHON MOKOCTH CTEPIKHS
IKCIICHTPUCHTE
T,
COOTBETCTBYIO
H_II/II\/JI M»mx
<4 X24
w3 iy
M=M2_MM_ZLMM_"MI;I M=2M
3{mizl
= =3
M= b+ (At - 125) M= e (4., - M)

O0603HaveHus, MIPUHATHIC B Ta0OMIEC 9:

Monax - HanGonbLMit M3rUGAIOILIA MOMEHT B npenenax JIMHbI CTEPKHSA;

Ml - HanOOJIBIIHI 1/13r1/16a}0m1/1171 MOMCHT B IIpCAciiax CpCI[HCﬁ TPCTU MJIMHBI CTCPIKHA, HO HEC

menee 0,5 M pmax

# - OTHOCUTEJIbHBIN 3KCLIEHTPUCUTET, OTpeieisieMbli 0 dopmyie
= My ANTNIE)

[Tpumeuanue. Bo Bcex crnyyasx cienyet npuauMars H 20,5 Mpay .

I[J'IS[ CXKaTbIX CTCp)KHGfI C MAapHHUPHO-OIICPTBIMU KOHILIAMU U CCUCHUAMHU, UMCIOIIMMHU JIBC OCHU

CUMMCTPUH, PACUCTHBIC 3HAYCHUA SKCUCHTPUCUTCTOB mgf cJIeayeT onpeaAciiTh 1o Ta01.76.

5.30. Pacuer Ha }’CTOI\/’I‘II/IBOCTB BHCUCHTPCHHO-C)KATbIX JJICMCHTOB IMOCTOAHHOI'O CCUCHHA U3

IIJIOCKOCTH HeﬁCTBHﬂ MOMCHTa IIpH M3ru0e MX B INIOCKOCTH HAMOONBIIEH KECTKOCTH (jx - jy}r

COBHaﬂaIOIHGﬁ C INIOCKOCTBIO CUMMCTPUH, CIICAYCT BBINIOJHATD 110 q)OpMy.]'Ie

N

— i A
C‘fﬁ'}.z‘i 3 T e (56)



rae © - KodQQUIUMEHT, BEIUMUCIIIEMBIH COTJIacCHO TpeboBaHusIM 1. 5.31;

@, - KOOQQHIMCHT, BBIMUCIISCMBIil CONIACHO TPEOOBAHHSM II. 5.3 HacTOSIKUX HOPM.

5.31.Koaddurtuent ¢ B popmyse (56) cieayer onpenesath:

IIpY 3HAYCHUAX OTHOCUTCIIBHOI'O DKCLUICHTPUCUTETA #y L5 1o q)OpMYJ'IC

]

o= .
1+ cammy

rae ¢ u §- Ko3QPUIHESHTHI, TPUHUMaeMbIe 1o Ta0i1.10;

(57)

Taomuma 10

3naueHust K0dHUIMEHTOB

Tunel ceueHuit o TIpH & mpu
i, L] Ty, &3 Ay She | Ay DR
OTKpbITHIE 0,65+ 0,05, o7 o,
0,7 1
¥
i
. U
X X b
X . X
r—
¥
y J
§ i s 1—(0,35—0_(]&%)72 1—['I—\(E] [22—1];
1- U,BTI ! 1 Py A
W . Sy npu
<05 =1
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c peleTkaMu (c| crutomHBIE

[JTaHKaMH)




v 17 0,6 [0,55+0,05%, L | feTe,

L
3

O06o3Ha4yeHus, MpuHATHIC B Ta6J1.10:

J1 u J2 - MOMCHTBI HHCPLHHUHU COOTBCTCTBCHHO OoyibIllei M MEHBIIEH ITOJOK OTHOCHTEILHO OCH

CUMMCTPUU CCUHCHUSA ¥ — I,

©e-3HaueHHe @y mpu My T A = R4 JETR,

[Mpumeuanue. 3HaueHus kodpGUIMEHTOB = U S Ui CKBO3HBIX CTEpXKHEH C perrerkamu (HITH
[UIAHKaMH) CJIeIyeT MPUHAMATh KaK JUIi 3aMKHYTBIX CEYCHHH MpH HaJWMYHM HE MEHee BYX
MPOMEXYTOUHBIX JuadparM 1O JIUHE CTepXKHSA. B mpoTuBHOM ciydae cleayeT MNPUHUMATH
KOX(PUITMECHTHI, YCTAHOBJICHHBIE /ISl CTEPKHEH OTKPBITOTrO ABYTaBPOBOTO CEUCHUS.

IIpH 3BHAYCHUAX OTHOCHUTCIIBHOI'O SKCUCHTPUCUTCTA Py 2 10 mo q)OpMy.]'IC

1
=, 58
L+ o1, iy (°8)

rae ©y- Kod(h UIMEHT, OTpeesieMbIid COTJIaCHO TpeOOBaHUAM I1. 5.15u mpuit. 7* kak 1yt 6aiku ¢
ABYMs 1 60Jiee 3aKpeIUIEHUsIMU C)KaToro Tosica; Uil 3aMKHYTBIX cedeHuit #; =1,0;

[pH 3HAYEHUAX OTHOCUTENLHOTO dKcHenTpucurera 5% #, < 10mo dgopmyie

¢ es (2 0,2y )J’ 210 (D,me - l) (59)
rae ©5 ompezessercs no popmyse (57)mpu #, =5, a cin - no dopmyne (58)mpu #, = 10.

IIpu onpenesneHnn OTHOCUTEIBHOIO JKCLEHTPUCHUTETA #x 3a pacyeTHBIM MOMEHT A, ciemyer
MIPUHUMATh!

JJIA CTGp)KHGfI C HMapHUPHO-OIICPTHIMHU KOHIIaMH, 3aKPCIVICHHBIMU oT CMCIICHUA

NEPINCHAUKYIIAPHO INIOCKOCTH HeﬁCTBHﬂ MOMCHTA, - MaKCUMaJIbHbIi1 MOMEHT B npeaciax cpe;[HefI
TPCTU HJIMHBI (HO HE MeHee MMOJIOBUHEBI HaMOOJIBIIETO 10 JJIMHE CTCPIKHA MOMGHTa);



JUISL CTEPYKHEH C OJHUM 3alleMJICHHBIM, a IPYTUM CBOOOJHBIM KOHIIOM - MOMEHT B 3ajeiike (HO
HE MEHEEe MOMEHTA B CEYCHHH, OTCTOSIIIEM Ha TPETh JJIHHBI CTEPIKHS OT 3a1CIIKH).

[Tpu rubkocT * y he =314 {'EJ’ R ) KOO(PGUIUEHT ¢ HE JOJDKEH MPEBHIIIATS!

JJIA CTGp)KHGfI 3aMKHYTOT'O CCUCHMUS - CIMHUIIbI,

JUISL CTEPIKHEH JIBYTABPOBOT'O CEUCHHUS C JIBYMsI OCSIMA CUMMETPUH - 3HAYCHUH, ONPEICIIIEMBIX I10
bopmye

2
161 M
":'J:lzrzx=2"f ]+5+ (1_5}2+I[ﬁ] ' (60)

rac
5=l o= (7, + 7, )r(4n%),

J
po=2+ 0,;55}17; X5 Jy = 04338 by,

31€Ch & M I;- COOTBETCTBEHHO LIMPUHA U TOJIIMHA JIUCTOB, 00Pa3yIOIIUX CEUCHHE,

& - PacCTOSAHUC MEXKAY OCSIMU I10SICOB;

IUISL IBYTaBPOBBIX M TaBPOBBIX CEYCHHUH C OJHOW OChIO cUMMETpuu KoddduimeHts < He
JIOJDKHBI TPEBBIIIATH 3HAYCHUH, OTpeiesieMbIx 1mo Gopmyie (173)mpui.6.

5.32. BHENEHTPEHHO-CXKAThIE DIICMEHTHI, W3rHOAacMble B IUIOCKOCTH HAMMEHBINEH KECTKOCTH
(/f yCJom ey =#0), mpu A, > A 4 CIIJlyeT PAaCCUUTBIBATH 10 popMylie (51), a Taxxe mpoBepsATH

Ha YCTOWYMBOCTb U3 IUNIOCKOCTH JACUCTBUS MOMEHTA KaK [IEHTPaIbHO-CKaThle CTEP>KHU 0 hopmyie

I
— < , 61
o A R}Tc (61)

rIe - KOOQQHUINEHT, IPUHIMAEMbII COTIACHO TPEOOBaHHUAM 1. 5.3 HACTOSIINX HOPM.
[Ipu >, &k » TPOBEPKA YCTOHYMBOCTH U3 IIOCKOCTH JACHCTBHS MOMEHTA HE TpeOyercsi.

5.33. B CKBO3HBIX BHEIEHTPEHHO-CKATHIX CTEPXKHSAX C PEHICTKAaMH, PACHOJOXKEHHBIMU B
IUIOCKOCTSIX, TapaJlIeNIbHbIX IIJIOCKOCTH U3rnba, KpoMe pacuyera Ha yCTOMYMBOCTb CTEPKHS B LIEJIOM



o ¢opmyse (51) 10KHBI OBITH MPOBEPEHBI OT/ICIIbHBIC BETBH KaK IIEHTPATbHO-CKATBIC CTEPIKHU
o ¢popmyie (7).

[Tpo0BbHYIO CHITY B KaXIOH BETBU CJIEAYET OMPEACIATh C YYETOM JOMOJHUTESIBHOTO YCHUIIUS OT
MOMEHTA. 3HAYCHHUE ITOr0 YCHJIMS TPH W3rHOC B IUIOCKOCTH, MEPICHAMKYISIPHOH ocu Y ~ ¥
(tabn.7), mowkHO OBITH ompeneneHo mo Gopmynam: Mz = A f& - ana ceyenmit Tuno 1 u 3;
Nag = MI25_ png cevenms Tuma 2; win cedeHus Tuna 3 OpH M3rHGE B IUIOCKOCTH,

MEPIECHINKYIIPHOW OCH & ~ X, yCHUJIME OT MOMEHTa Nog =116 M1 & (3mecy & - paccrosiHUe
MEX/Iy OCSIMU BETBEH).

OTnenbHBIE BETBH BHELIEHTPEHHO-CXKATHIX CKBO3HBIX CTEPXKHEH C TUIAHKAMHU CIIEYeT MPOBEPATH
Ha YCTONYMBOCTH KaK BHEIICHTPEHHO-C)KAThIE AJIEMEHTHI C YIETOM YCHIIMH OT MOMEHTa M MECTHOTO
u3ruba BeTBel OT (DaKTUUECKOW WIIM YCIIOBHOM IMONEpeYHOl cuibl (Kak B mosicax 0e3pacKoCHOM
depmnl), a Takke 1. 5.36HACTOSIUX HOPM.

5.34.PacueT Ha YCTOWYMBOCTH CILUIOITHOCTEHYATHIX CTEPIKHEH, TOIBEPIKEHHBIX CIKATHIO U H3THOY
B JIBYX IVIaBHBIX IUIOCKOCTSIX, IIPU COBIAJICHUM IUIOCKOCTH HauOouibliel xectkoctu (.1, = .J }.) C

IMJIOCKOCTBIO CUMMETPHHU CICAYCT BBIIIOJIHATDL 11O Q)opMyne

N

— LAy
<Ry,
@ez_].--"q !

(62)

rac
Pory = gy (0,632 +04%e)

31eCh ©g CIEAYET ONpPENENATh COIrJacHO TpeboBaHMAM I. 5.27* ¢ 3aMeHOl B Qopmynax # u

% COOTBETCTBEHHO Ha 2, U A y. @  © -cormacHo tpebosanusM 1. 5.31.

HpI/I BBIYHCJICHHUU ITPUBCACHHOI'O OTHOCUTCIIBHOTO SKCUCHTPUCUTCTA mé;l" F = nm_p JJIA CTep)KHGI\/'I

JIBYTAaBPOBOI'O CCUCHHS C HEOIMHAKOBBIMHU MOJKAMH KOI(PGHUIIMEHT 7 CIEAYeT ONPEAeNATh KaK JJIs
ceueHus tuna 8o tadn.73.

Ecin #f , < #2y, 10 KpoMme pacuera 1o dopmyie (62) ciesyer NpoM3BECTH AOMOJIHATEIBHYIO
npoBepKy 1o popmynam (51)u (56),npunumas ¢, =0.

3HaYeHUsI OTHOCUTENIbHBIX SKCIIEHTPUCUTETOB CJIEyeT ONPEAEIsATh 0 GopMysam:

A A
E‘I%I/Im i — (63)

iy =

rac W’;x u Hyc}, - MOMCHTBI COIIPOTHUBJICHUSA CCUCHUI JIIA HanOoJIeE CXKATOrO BOJIOKHA OTHOCUTEIBLHO

OCEeM COOTBETCTBEHHO * ~ %X |1 ¥~V



Ecim A, > }\},, TO KpoMme pacueta 1o (opmyne (62) ciaeayeT MPOU3BECTH IOMOJHHTEIBHYIO

npoBepkKy no dpopmysne (51), npuanmas €, =0.

B cnywyae HecoBmameHusi IJIOCKOCTH HamOoubinei xectkoctu (J, » .IJ,) C TJIOCKOCTHIO

CUMMETPHH PacueTHOE 3HAUCHUE *#; CIEAyeT yBeIUUUTh Ha 25%.
5.35. Pacuer Ha YCTOWYMBOCTh CKBO3HBIX CTEP)KHEH M3 JIBYX CIUIONTHOCTEHYATBIX BETBEH,

CUMMETPHUYHBIX OTHOCHUTCIBHO OCH ¥ — ¥ (pI/IC.6), C PpeHIeTKaMu B JBYX MHapaJUICJIbHBIX
IJIOCKOCTAX, IOABCPIKCHHBIX CKATHUIO U I/ISFI/I6y B 00€HMX TJIaBHBIX IJIOCKOCTSIX, CIICAYCT BBIIIOJIHATh.

Iy Z= Fiac. 6. Creomoe cee-

a ! HHE CT Sf0EHA 1T JE VI
——————!——!———— CTITONTHOCT EHHATET
—_—— | N

I I
¥ ! ! g
! »
— - s s o s o o e o | ------- — . = " -
| F
I
I
— . — 1
————— —r-————-——
%

IUIE CTEPKHS B LEJIOM - B IUIOCKOCTH, NapajUIeTIbHOM IUIOCKOCTSM pELIeTOK, COTJIACHO
TpeboBanusaM 1. 5.27%, npunumas €y = 0;

JUISL OTZIEJIBHBIX BETBEH - KaK BHEIICHTPEHHO-CKATHIX 3JieMeHTOB 10 dopmynam (51) u (56), mpu
5TOM TPOJIOJIBHYIO CHIY B Ka)KIOW BETBH CIEAYET ONPEACIITh C y4eTOM yCHJIMS OT MOMEHTa A,

(cm. m. 5.33),a MmomeHT M 4 PacrpesensTh MEKIy BETBSMHU HPONOPLMOHATBHO HX JKECTKOCTAM
(ecim MmomenT A  ACHCTBYET B TIOCKOCTH OJHOM U3 BETBEH, TO CIEYET CYUTATH IO IOJTHOCTHIO

MepeTAIONIMMCST Ha Ty BEeTBb). [ MOKOCTh OTJENBHON BETBH CJEIYET ONMPEICIIATh MPU PacueTe 1o
dopmyie (51)cornacuo TpeboBanusiM 1. 6.13HacTosiux HOpM, TIpHu pacuete 1o Gopmyse (56) -mo
MaKCUMAIBHOMY PACCTOSTHHIO MEXKIY y3JIaMU PEIISTKH.

5.36. Pacyer coeaMHHUTENBHBIX IUIAHOK WJIM PEIIETOK CKBO3HBIX BHEIEHTPEHHO-CKATHIX
CTep)KHEW CIeAyeT BBIMOJHATh corjacHo TpeboBanusMm 1. 5.9 m 5.10 Hacrosmux HOpPM Ha
TIOTIEPEYHYIO CHITY, PaBHYIO OOJIbIIEMY M3 ABYX 3HAYEHHil: (HaKTHUECKYIO HOMEPEUHYIO CHITy & MM
YCIIOBHYIO MOIEPEUHYIO CUIy (fic. BBIYMCISIEMYIO COITIACHO TpebGoBaHmsM II. 5.8* Hacrosimx
HOPM.



B cnyuae, xorga ¢akrtuyeckas nomnepedHasi cuia 00blie YCIOBHOU, COEIUHATH MIJIAHKAMHU BETBU
CKBO3HBIX BHELIEHTPEHHO-C)KATBIX 2JIEMEHTOB, KaK IIPaBUJo, HE CIEAYET.

OnopHble YacTu

5.37.H€HOI[BI/I)KHBIC HTapHUPHBIC OIOPbI C HEHTPUPYIOHNIUMU MPOKJIAAKaMH, TAHT'CHIIUAJIbHBIC, a
IIpu BECbMa OO0NBIINX peakuusx - GaﬂaHCI/IpHBIG OIIOPHI CJICAYCT NPUMCHATHL IIPHU H606XOI[I/IMOCTI/I
CTPOro paBHOMCPHOI'O paClIpCaACIICHUA JaBJICHUA 110/ OHOpOﬁ.

[1nockue mim KaTKOBBIE MOABUKHBIE OTOPHI CAEAYET IPUMEHSTh B CIIy4asiX, KOT/1a HUKeNeKanas
KOHCTPYKIMSI JIOJDKHA OBITh pasrpykeHa OT TOPU30OHTAJIBHBIX YCHIWH, BO3ZHUKAIOUMX NpHU
HETIOIBMYKHOM OIMPAHUU OAJKU WK (EPMBI.

Koadduiment TpeHns: B MIOCKUX MOABIKHBIX Oropax MpruHUMaeTcs paBHbIM 0,3, B KaTKOBBIX -

0,03.

5.38. PacueT Ha cmsTHE B IMWJIMHAPHYECKUX MmapHUpax (mandax) OaJaHCHPHBIX OMOpP CIIEAYeT
BBINOJIHATE (M LIEHTPAIBLHOM yIJIe KacaHWs MOBEPXHOCTEHM, PaBHOM WM GojbiieM T/ 2) 1o
bopmyie

& RFP e (64)

rae £ - maBiieHue (Cuiia) Ha Omnopy;

£ u { - COOTBETCTBEHHO PaJNyC U JIIMHA [IAPHUPA;

iy pacyeTHOE COIMPOTHBICHWE MECTHOMY CMSTHIO TIPU IUIOTHOM KacaHWH, NMPUHHMAaeMoe
coryiacHo TpeOoBaHMSM I1. 3.1* HACTOSIIUX HOPM.

5.39.Pacuyert Ha AUaMCTPAJIbHOC CKATUC KATKOB JOJIZKCH ITPOU3BOJUTHCA 110 (bOpMy.]'Ie

vl SReaves (65)

rae  #- 4HCJIO KaTKOB,
d u ! COOTBETCTBCHHO JUAMETP U AJIMHA KaTKa,

£_4- pacueTHOe CONMPOTHUBIIEHHE INAMETPAIbHOMY CKATHIO KaTKOB IIPH CBOOOJHOM KaCaHUH,
MIPUHAMAEMOE COTJIACHO TPeOOBaHMM II. 3.1* HACTOSAIIMX HOPM.



6. PACHETHbIE AJIUHbI U NPEAEJIbHLIE TMBKOCTU
ANIEMEHTOB CTAJIbHbIX KOHCTPYKLUWHA

PacuyeTHble ANvHbI 3N1IeMEHTOB NNOCKUX chepm u cesasen

6.1. PacueTHbie UIUHBI -ng DIIEMEHTOB TUIOCKUX (PepM M CBs3€i, 32 UCKIIOUYEHUEM DJIEMEHTOB
MEePEKPECTHON pemeTKr Gpepm, CaeayeT NPUHUMATD 1Mo Tab.11.

Tab6muma 11

PacuerHast JyuHa lyp

Hanpasnenue npooasHOro n3ruda MOSICOB | OTIOPHBIX | IPOYHUX
PacKoCOB | 2JIEMEHTOB
u pELIETKU
OTOPHBIX

CTOEK

1. B miiockocTu epMbi:
a) st pepM, KpoMe yKazaHHbIX B 1103. 1,0 i { 0,3

0) s ¢epM U3 OIMHOYHBIX YroJKOB U (depM ¢ i ! 0,97
MPUKPEIUICHUEM 3JIEMEHTOB PELIETKHU K MOsiIcaM BIIPUTBIK

2. B mHampaBieHHH, TEPHCHAUKYIAPHOM IUIOCKOCTH
bepmbl (M3 TUIOCKOCTH (HEepPMBI):

a) m1st hepM, KpoMe yKa3aHHbIX B 1103. 2,0 4 i 4

0) mia ¢depM ¢ mosicaMM U3 3aMKHYTHIX mpoduieit ¢/ J 1 0,94
NPUKPETUICHUEM 3JIEMEHTOB PEIIETKH K MOSCaM BIIPUTHIK

O06o03HaueHwus, TpUHATHIC B Ta0.11 (puc.7):

{ - reoMeTpryecKas JUTMHA dJIEMEHTa (PACCTOSIHUE MEXIY [ICHTPAMHU Y3JI0B) B IUIOCKOCTH
bepmsr,

{| - paccTosiHHE MEXIy y3JlaMH, 3aKpEIJICHHBIMH OT CMEIICHUS U3 IUIOCKOCTH (epMBbI

(mosicamu  depM,  CHEHHMANBHBIMH  CBSI3IMH,  JKECTKHUMH  IUIMTAMH  TOKPBITHH,
NPUKPEIUICHHBIMHE K TI0SICY CBAPHBIMH IIBAMH WJIM OOJITaMH, U T.I1.).
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Fere. 7. Cxenel pewtetor fepna AnA oOpegens-
I HOMA {33 CIETHED FIIHH SIIeheHT OF
i ) & = TPEFTONB HAT 00 CTORE AV, & —packoc
i Lo iy Had, 6 —TRPEyTOALHAT 00 LWITPEHT IR, & — N0-

I \</ MYyPackocHaA TpeyT oMbHaA, J —IepekpecTHat

6.2. PacuerHyro JUIHHY fgf JJIEMEHTA, 110 UIMHE KOTOPOro ACHCTBYIOT CXKUMAIOIIME CHIIBI ) U
N5 (N > Ny), u3 mnockoctH depMmsl (puc.7, .2, puc.8) cneayet BBIUUCIATE HO GopMyIe

_ &y
Iy =1 n,?5+0,25?1 . (66)

Pacuer Ha YCTOﬁqHBOCTB B OTOM CJiy4ac CJICAYCT BBIIIOJIHATD Ha CUITY Nl .

{ . .
6.3*. PacueTHble JIMHBI % DIEMEHTOB HEPEKPECTHON PELIETKM, CKPEIIEHHBIX MEXIy CO0Oi
(puc.7, ¢), cieyeT IPUHUMATB:

B IUIOCKOCTH (hepMBI - paBHBIMHU PACCTOSHHIO OT IIEHTpa y371a (epMbl 10 TOYKH UX MepecedeHus (

lg =1;

U3 TIOCKOCTH (epMBI: Il CHKATHIX JIEMEHTOB - Mo Tabm.12; Id pacTSHYTHIX JIEMEHTOB -
PABHBIMH IIOJIHOM '€OMETPHUECKOI JUIMHE dIeMeHTa iy = /1.



Tabmuua 12

Koucrpykuus ysia nepecedeHus PacuerHast I/IMHA Y¢f M3 IIOCKOCTH

SJICMCHTOB PCIICTRH (epMBbI IIPH TOIIEPKUBAOILEM dIIEMEHTE

pacTAHYTOM Hepa6OTaIOH_I€M CXXaTOM

O0a a1eMeHTa He IPEPBIBAIOTCS ! 0,74 4

[MonnepxxuBaromuii  371€MEHT TpEphIBACTCS U
nepexpeiBaeTcs (PacCoOHKOM:

paccMaTpUBaeMBbIii 2JIEMEHT HE TIPEPhIBACTCS 0,74 4 1,44y

paccMaTpuBaeMblii 3JIEMEHT TIpepbIBacTCS U 0,74 - -
nepexpeiBaeTcs (pacoOHKOU

O603HayeHys, TpUHATHIE B Tabn.12 (puc.7, < ):
{ - paccTosiHUE OT LIEHTPA y3J1a PepMBbI JIO IEPEeCeUCHUsI IIIEMEHTOB,;

"’?1 - IOJIHas reOMETpUICCKaA AJIMHA 3JICMCHTA.

6.4. PaI[I/IYCBI J505(510)08%05 I CeYEeHMI DIEMEHTOB U3 OOUHOYHBIX YI'OJKOB CJICAYCT NIPUHUMATh.

IpH pacueTHOM AuMHe >aementa, papaoi ¢ wmm 0,94 (rme / - paccTosHue MeXTy ONMKAHIIMMK

y3J1aMH) - MUHUMAaJIbHBIH 0 = imn )

B OCTaJbHBIX CIIy4asX - OTHOCHUTEIBHO OCH YIoOJIKa, MNEPIEHIUKYISIPHONW WM NapajljiesIbHON
mockocTH depMmet (1 = I; waM ! =i, B 3aBHCHMOCTH OT HaIpPaBIEHUs IPOJOIBHOTO H3ru6a).

PacyeTHble ANMWHbI 35IEMEHTOB NMPOCTPAHCTBEHHbIX peleT4yaTbIX KOHCprKLIVIVI

6.5*. PacueTHble [UTHHBI ‘ef M pagMychl MHEPUHH CCYCHMI ! CKAThIX H HEHArPY/KEHHBIX
9JIEMEHTOB U3 OJIMHOYHBIX YTOJIKOB MPH OMpPEIeICHUN THOKOCTH CIIeTyeT MPUHUMATh 1o Tadm. 13*.



YTOJIKOB.

O06o03HaueHus, TPUHATHIC B Ta01.13* (puc.9%):

{4. - yCIIOBHas JUIMHA packoca, NpuHUMaemas 1o tabi.14%;

DJIEMEHTBI .f'gf i
[Tosca:
o puc.9*, ¢ 6,8 - L yzn
o puc.9*, € d, e 1,144, W i,
Packocsr:
o puc.9%, 6.0, 2 Pgld L
1o puc.9%, ¢. ¢ Bl ? pain
no puc.9*, Ly i
Pacnopku:
10 pI/IC.9*, & 0:8'!?.: jna::
1o pI/IC.g*, g 0.é SJ:: P

{4 - KOO GULHUEHT pacyeTHON AJIMHBI packoca, IpUHUMaeMbli 110 Tad1.15*.

Ipumeuanus: 1. Packocel 10 puc.9%, @, ¢, € B TOYKax MEPECEYEHHs JOIKHbI
OBITh CKPEIUICHBI MEXIY COOOH.

2. Jlns packocoB 1o puc.9*, ¢ HeoOXoauMa JOMOJHUTEIbHAS TPOBEPKa UX U3
TUIOCKOCTH TPAHH C YUETOM pacyeTa 1o J1ehOpMUPOBAHHON CXEMe.

3. 3uauenne /iy ams pacmopok mo puc.9*, € aHO IS PAaBHONOJOYHBIX

Tabmuua 13*

PacueTHble 1MHBI fg_,r ¥ PaJMyChl MHEPIUH | PACTAHYTHIX 3JIEMEHTOB M3 OJMHOYHBIX YTOJKOB
[IpU OTIpeIeNICHUH T'MOKOCTH ClIeAyeT IPUHUMATB!

UL OSICOB - 110 Ta0i. 13%;



JUIS TIEPEKPECTHBIX PACKOCOB MO puc.9%, @, &, & B IIIOCKOCTH TPAaHU - PABHBIMU JUIMHE 4 n
paauycy MHEpUHMH ‘min: W3 IUIOCKOCTH TpaHU - MOJHOW TI'€OMETPUYECKON IJIMHE pacKoca Lg.

PAaBHOM pPAaCCTOSHHMIO MEXIYy Y3JIaMH IPUKPEIUICHUS K II0sicaM, W paguycy HHEpUUU ‘i
OTHOCUTENBHO OCH, NapajlIEIbHON IIJIOCKOCTH I'PAHH;

JUTS pACKOCOB 110 prc.9*, . &, 2,- paBHBIMH JUTHHE {d ¥ Paguycy HHEPLHH I nzn .

Pacuernrie JJINHBI fg-jl'- " paanyC MHCpUHUUN i DJIEMEHTOB W3 Tp}I6 HJIU MMapHBIX YTOJIKOB CJICAYCT

INpUHUMATb COI'JIaCHO Tp€6OBaHI/I$IM mnoapasaciia "PacuerHnie JJIMHBI 3JICMCHTOB ITJIOCKHX (1)epM u
~
CBA3€CH .

Li\'!

z)
la
Fre 9% CueMy DpocTpaHOTEEHEEY (R IIETYATED EOHCTRVEILG
@, 0, £ = 6 COBMS Ltk HHEIMGE B ¢ Mé% HETX TPAKAN VTTTaMK,
£, '5 # — 0 HECOEM® WEHHEIMHE B CMERHED TP KA WTIIAMH
Tabmuua 14*
KoHceTpykuwst y3ia repecedeHus YcoBHas JIMHA packoca L
SIEMCHTOB PCIICTKH [IpH [OAJIEPKUBAIOLIEM DJIEMEHTE
pacTsHyTOM | HepaboTaronemM CXKaTOM

O0a »yieMeHTa He IPEePBIBAIOTCS y 1,3/; 0,8%;
[ToanepxxuBaromuii 3JIEMEHT




IpepbIBaeTCs U HepeKphIBaeTCs
(hacoHKOH; paccMaTpUBaE€MBbIil JIEMEHT
HE MpephIBAeTCS:

B KOHCTPYKIHSX 110 puc.9*, & 1,3i; 1,6/; Ly

B KOHCTPYKIHSAX IO puc.9%, o

mpu 1<% £ 3 (1750150 | (1.9 -0,1x)y
npu % 7 3 1,34 1,6i;
V3en nepeceYeHus JJIEMEHTOB {g {g {4

3aKpeIUICH OT CMEHICHUS U3 TUIOCKOCTH
rpanu (auadparmoii u T.11.)

O06o3HavyeHus1, NpUHATHIC B Ta01.14*:

f4 - JUMHa packoca 1o puc.9*%, @, 2,

Jmmz’n"?d
HE.
o ,m:’n‘lm

rae  Jwumm¥ J4 pgy - HAUMCHBIINE MOMCHTBI MHEPLHH CEUYCHHS COOTBETCTBEHHO IIOSiCA U
packoca.

Taomuma 15*

!
[IpukpericHne saeMeHTa » 3HadeHne # jnpu + pPaBHOM

Hnrn
K I1os1CamM

o 60 cB. 6010 160 | cB. 160

CapHeIMH IIBaMH, Oojaramu (He -
MEHEe JIBYX), PaCIOJIOKCHHBIMU 1o 2 1,14 0,54+36T 0,765
BJIOJIb DJICMEHTa, 03 (hacoHOK

Tan
Cs. 6 1,04 0,56+28,8 0,74
HesaBucumo 0,64+28,8
OnuauM 6osToM 0e3 hacoHKH oT # 1,12 F e 0,82
!

O0603HaveHUsI, MPUHATHIC B TaOymie 15*:




- cM. Tabn.14*;

{ - nnuua, npuHuMaeMas: {4 - o puc.9*, £, €, 2, Iz -no ta6n.14* (m1st 21I€MEHTOB - 110
puc.9%,a, o).

[Mpumeuanus: 1. 3HaveHus #4 mpu 3HaueHHAX XorT 2 g0 6 cieayeT oOmpenesnsiTh
JIMHEWMHOW MHTEPIOJSLHUEH.

2. Ilpu mpuKperuieHu: 0THOTO KOHIIA packoca K moscy (hacoHOK CBapKoW Wik 6osTamH, a
BTOPOrO KOHIIA 4epe3 (acoHKy, KOI(PPUIMEHT pacuyeTHON [UIMHBI pacKoca CIeayeT

npurumars paBHbiM 0,5(1+: 4 ); mpu npuKperuieHn:n 000UX KOHIIOB packoca yepe3 GpacoHKH
- #g =1,0.

3. Konbl packocoB mo puc.9*, # ciemayer KpenuTh, Kak mpaBuio, 6e3 gacoHok. B atom
cllydae TpU WX NPUKPEIUICHUU K PACIOpKe M MOSCY CBApHBIMHU IIBaMU WM Oostamu (Ha
MEHEe JBYX), PACIOJIOKCHHBIMH BJIIOJb pPackoca, 3HadueHue koddduimeHnrta i g crnemyer
MPUHUMATH TIO0 CTPOKe Ipu 3HaueHuu *# "Jlo 2". B ciydae npukperieHust ©X KOHIIOB OJTHUM
601TOM 3HaueHue koddunmenTa
# 4 crenyer MpUHUMATh 1Mo cTpoke "OnHum OontoMm 06e3 (acoHKH', MPH BBHIYUCICHUU
3HAYCHHS

{or mo Tabm.13* BMecto #4 crenyer npunumarh 0,5(1+4).

6.6. PacuerHble AIHHEI fg_;‘ U pajuychl WHEPIUH CEYEHHH : NP ONpeNeeHUH T'MOKOCTH
3JIEMEHTOB IUIOCKUX TpaBepc (Hampumep, mo puc.21) cieayer npuHuMarh 1mo 1abi.16.

Tab6muua 16
PacueTHast UTMHA Yy ¥ PAJMYC MHEPLMH CEUCHHS
i
KoncTpyKiust TpaBepchI [10SICOB PEIIETKH

fﬂf i fﬂf kY
C moscaMMm ¥  peIISTKOH W3 b g
OJTMHOYHBIX YTOJIKOB (puc.21, ) N E

"'?ml }

iy -

C noscamMu W3 IIBEUIEPOB U Y :;_JJ I, 4. Ep—
pELICTKON W3 OIMHOYHBIX YrOJKOB
(puc.21, £) 1124, i - -




O0o3HavyeHue, npuHsATOE B Ta01.16:

i,- paaiuyc HMHEpPLUMU CEYEHUS OTHOCUTEIBHO OCH, NapaUIe]IbHOW IUIOCKOCTH PEIIETKU
TpaBEePCHI.

PacuyeTHble ANMVHLI 3N1EMEHTOB CTPYKTYPHbIX KOHCprKLIVIVI

6.7. PacueTHple IHHBI "’?gf 9JIEMEHTOB CTPYKTYPHBIX KOHCTPYKIHMW CIEAyeT HPUHUMATh IO
Tabm.17.

Paauychl WMHEPIMH CEYEHHH ! DJIEMEHTOB CTPYKTYPHBIX KOHCTPYKIMH TIPU OMpPEIEICHUH
rMOKOCTH ClIelyeT MIPUHUMATB!

JUISL CKATO-U3rM0aeMbIX 3JIEMEHTOB OTHOCUTEIBLHO OCH, NMEPIEHAUKYISIPHON MU HapasuieabHON

wiockocTd m3ruba (3 =1y wm I =1,);

B OCTANGHBIX CITy4asX - MEHUMANbHEIE ( ~ Inmn ).

Tab6muma 17
DJIeMEHTBI CTPYKTYPHBIX KOHCTPYKITHIA PacueTHas JunHa lef
1. Kpome yka3aHHBIX B 1103. 21 3 H
2. Hepaspesnbie (He mpepsiBaroIIMecs B y3Jdax) mosica W 0,85!

IIPUKPEIUIIEMbIE B y3JlaX CBApKOM BIPUTBIK K I[IAPOBBIM HIH
LUJIMHAPUYECKHUM Y3JI0BBIM JIEMEHTAM

3.13 OIWHOYHBIX YT'OJIKOB, IIPUKPCIUIACMbBIX B y3JIaX O,I[HOI\/'I MMOJIKOM:

a) CBapHBIMM [IBaMH WIM Ooiramu (HE MeHee JIBYX),
PaCIOJIOKEHHBIMH BJIOJIb JIEMEHTA, HPU ¢ { Ty’

10 90 i
cebime 90 1o 120 0,97
cebitre 12010 150 (robpKo 711 37IEMEHTOB PEIIETKH) 0,75!

cebitre 15010 200 (ropKO 711 37IEMEHTOB PEIIETKH) 0,7!




0) OIHMM GOITOM IIPH { { Ty
1o 90 i
cebire 90 10 120 0,95
ceoitre 12010 150 (ropKo a/1s 371eMEHTOB PEIIETKH) 0,85/
cebitre 15010 200 (roabko AJis 3JIEMEHTOB PEIICTKH) 0,8!

O6o3Havyenue, npuHATOE B Ta0N.17:

{- reoMeTpuueckas JUIMHA O3JEMEHTa (PAacCTOSHUE MEXKIy VY3JIaMH CTPYKTYpHOUH
KOHCTPYKIIUH).

PacuyeTHble ANUHbI KONOHH (CTOEK)

6.8. Pacuernnie JJINHBI fej KOJIOHH (CTOGK) MNOCTOAHHOI'O CCHCHUS NN OTACIBbHBIX YYaCTKOB

CTYIICHYATBIX KOJIOHH CJICAYCT ONPCACIIATD 110 Q)opMyne
f%f' = 'ﬁr!, (67)
rae {- JUIMHA KOJIOHHBI, OTJIEIBHOTO y4acCTKa €€ WU BbICOTA 3TAXKA,

L - KO3 GUIIUEHT pacyeTHOM JITTHHBI.

6.9*. Koa¢ddunmeHtsl pacueTHOW JUIMHBI # KOJIOHH W CTOCK IMOCTOSHHOTO CEUCHUS CJICIyeT
NPUHUMATh B 3aBHCUMOCTH OT YCIIOBUH 3aKPEIUICHUS UX KOHIIOB M BUJA Harpy3KH.

JIisi HEKOTOPBIX CIIy4aeB 3aKpEeIUICHWsS M BUJAa HArpy3KH 3Ha4YeHHs F* TNPUBEACHBI B NPUILO,
Tabmn.71,a.

6.10*. KoaddurueHTbl pacueTHOW JUIMHBI 4 KOJOHH TMOCTOSSHHOTO CEUYCHHS B IJIOCKOCTH pambl
P JKECTKOM KPEIUIEHUH PHUrelieii K KOJIOHHAM CIIEYET ONPeesaTh:

JUTSE CBOOOTHBIX paM MpU OJMHAKOBOM HArpYy>KEHUU BEPXHUX Y3JIOB MO popMynam 1adn.17,a;



Tabmauma 17,a

PacuerHble cxeMbl

DopmyIibl AJis

Koaddummentsr # u 2 B
dopmynax (68), (69)u (70a, 6) ms

CBOOOJIHBIX pam OIIpeIETIEHUs pam
koo durmenra
OJTHOTIPOJIETHBIX | MHOTOIPOJIETHBI
X (k2 2)

058

21 1 +—
#

(68)

FoONoN W W ly + 056 - Sl ”f(*?t '”12)
y 3y n+014 . Tk
ol 2| 1] (69)

- 77
I b I3
Bepxauit  srax
npu » £0,2
1 1 1 [+ 068 n 022 o T 2k (n + 23
ey ST
ry o4 t. Jogg{p +09)ln+0.08) +01s ¢ e+
L (70,&)

Lo pet | dpen)
i i I e eh, P aT

.rlj o | sa N

i PLaPE:
-
Cpennuii sTax
klm +n
npu »# 0,2 s n= %
Sy




(p+0,63),/n+0,28 \- I, Hp+ )
Jpn(;) £0,9)+0,1n 24, s PR
(705)

Hioxanit sTax

= Jrjfc ; j:(nl +f32)
20, a1

S
P = L}C ~ Ek[Pl +P2)
¢ ¥ k41
O06o3HaueHus, MpuHATHIEC B Ta0n.17, a:
5 = 4l ) oy = J.s'.?*?c_ Py = Jitds ) Dy = il
£1I'I-: | IE'I-: | "'?l“rc | ' a'?2'}-:
& - YHCIIO TIPOJIETOB;
J, MW, - COOTBETCTBEHHO MOMEHT MHEPIUHMH CEYEHUS WU JUIMHA HPOBEPIEMOMN
KOJIOHHBI,
LA 5 - IPOJIETHI PAMBI;
Ji. 04,2 - MOMEHTBl MHEpIMU CEUYEHUs] pHUreiel, MPUMBIKAIOMINUX COOTBETCTBEHHO K
u BEPXHEMY U HIDKHEMY KOHITY ITPOBEPSIEMON KOJIOHHBI.
J:'= il "r:Z

[Tpumeuanwne. J{ns kpaitHeil KOJOHHBI CBOOOJHONW MHOTOIMPOJIETHON pambl KOd(hdUIMEHT
# cremyer onpenensaTh Kak JJIsl KOJIOHH OJTHOTIPOJIETHON paMbl.

JUIsl HECBOOOTHBIX paM 1o (hopMmyIie

_ 1+046(p +5)+ 0,18 px (76)
1+093(p +a) + 07 1 pn



B ¢opmyie (70,B) # u # npuUHUMAIOTCS PAaBHBIMHU:

B OJIHODTAXKHOMU pame. p = ———, »=

B MHOT'02Ta)KHOW paMe:
JJIsl BEDXHETO JTaXKa g = U,S{pl +p2); 7 =n tag,
JUIA CPEJHETO DTaXKa 2 = 13,5(_:::1 + pzj; # = U,ﬂ{zzl + ?22)',

JUTSI HYDKHETO 9Taka &~ 21 T P2, % = Ijj(""l *ag )
rae Py Fg. M. ¥ cledyeT onmpenenars no tabn.17,a.

Jlnst ogHOAT@XHBIX paM B ¢opmyre (69) u muorostaxusix B ¢opmynax (70, a, 6, B) mpwu
MIAPHAPHOM KPEIUICHUH HIDKHUX WM BEPXHHX pHresieil K KOJIOHHaM mpuHuMmawtces 2 =0 win
#=01{J; =0 wmm J, =0]), npuxectkoM kperieanu # =50 mwam # =50 (J; =« wmm J, = =),

ITpu otHomenun A/ 8 »6 (toe /4 - mosiHast BRICOTA MHOTOSTAKHON paMbl, - IIMPUHA PaMBbI)
JIOJDKHA OBbITh IpoBepeHa o0Ias yCTOMYMBOCTH pambl B II€JIOM KaK COCTAaBHOTO CTEPKHS,
3aIIeMJIEHHOTO B OCHOBAaHUHU.

[Mpumeuanue. Pama cumraetrcs cBoOOmHON (HECBOOOIHOI), €CIIU y3ell KpPEIUICHHS pUTels K
KOJIOHHE uMeeT (He MMeeT) CBOOOAY MEepeMCNICHHs B HAMPaBICHHH, MEPICHIUKYISIPHOM OCH
KOJIOHHBI B IUIOCKOCTH PaMBl.

Koadpdumnment pacuetHol [UMHBI #  HamOoJee HArpy)KCHHOH KOJIOHHBI B  IUIOCKOCTH
OJTHOATa)XKHOM CBOOOJHOW pambl 37aHHUS MpPU HEPABHOMEPHOM HATrpPY>KEHHMH BEPXHUX Y3JI0B U
HaJIMYUH JKECTKOrO JHMCKA MOKPBITHS WIM HPOJOJBHBIX CBSI3€M MO BEPXY BCEX KOJOHH CIEIYET
OTIpeIeIsTh 1Mo Gopmyre

by =0 SEN, 1(N,Z5,). (72)"

rje ¢t - KOO(QPUIIMEHT pacyeTHOW IIIMHBI TPOBEPSIEMON KOJIOHHBI, BRIYMCICHHBIN 110 Ta0m1.17,

jc u N-:_ COOTBCTCTBECHHO MOMCHT HMHCPLOHUHN CCUCHUA U YCUIIMC B Hanboiee Hal"py>K€HH01>i

KOJIOHHEC paCCManI/IBaCMOfI paMmbl,

> Ny u 2 J; - COOTBETCTBEHHO CyMMa PacUeTHBIX YCUJIMH U MOMEHTOB HHEPLUM CEUCHMIT BCeX
KOJIOHH pPaccMaTpUBacMON paMbl M YETHIPEX COCEAHUX paM (IO JBE C KaXJOW CTOPOHBI); BCE



yeunus ; clielyeT HaXoAWTh NPHU TOH ke KOMOMHAIMM Harpys3oK, KOTOpas BBI3BIBAET YCUIIUE B
MpOBEPSIEMON KOJIOHHE.

3HaueHHs o . BBIYUCIEHHBIE IO popmyie (71)*, cnexyer npuHnMaTh He MeHee 0,7.

6.11*. Koadduimentsl pacueTHON [UIMHBI ¥  OTIENBHBIX YYacTKOB CTYNEHUYATHIX KOJIOHH B
IUIOCKOCTH PaMBbI CIIEYEeT ONPEAESITh COrJIacCHO NMPUJI.6.

[Ipu ompenenennn kod(GHUIMEHTOB paCUETHOW IJIMHBI # ISl CTYNMEHYAThIX KOJOHH pam
OJTHODTAXKHBIX MPOU3BOJICTBCHHBIX 3/IaHUH pa3penracTcs:

HE YUYMUTHIBATh BJIMSAHUC CTCIICHU 3arpyKCHUS U dKECTKOCTH COCCIHUX KOJIOHH,

OTIpeNeNsITh PacYeTHBIC JJIMHBI KOJIOHH JIMIIb JJI1 KOMOMHAIIMK HArpy30K, JMAoIieid HanOoIbIme
3HAUEHUs] NPOJOJBHBIX CHJI Ha OTIENbHBIX YYacTKax KOJIOHH, W IOJy4YaeMble 3HAuYeHUs M
HCIOJIb30BaTh Il PYTUX KOMOMHAIMM HAarpy30K;

JUISl. MHOTOTIPOJIETHBIX paM (C YKCIIOM MpOJICTOB JBa M OoOJiee) MPH HATHMYHH JKECTKOTO JHMCKA
MOKPBITHS. WJIM TPOJOJBbHBIX CBSI3€H, CBS3BIBAIOIIMX MOBEPXY BCE KOJOHHBI M OOECIEUMBAIOLINX
IIPOCTPAHCTBEHHYIO pabOTy COOPYKEHHUs, ONpPENeIATh pacyeTHbIE JIMHBI KOJOHH KakK JJIs CTOEK,
HEIO/IBM)KHO 3aKpPEIJIEHHBIX HA YPOBHE PUTENIEH;

IJIs1 OIHOCTYIIEHYAThIX KOJIOHH IpHU cOOMOeHUN ycnoBuid /5 /1 £0,6u A / A5 23 npunumats
3HayeHus # 1o Tabn.18.

Tab6muua 18
VYcIiioBus 3aKpeIICHUs] BEPXHETO KOHIIA Koaddumuentsr # mas yaacTka KOJOHHBI
KOJIOHHBI

HWKHETO IIpH J / J{, paBHOM | BEPXHETO

¢B. 0,110 0,3 | ¢B. 0,0510 0,1
CBOOOIHEBIN KOHEIL] 2,5 3,0 3,0
Komnertt, 3akperuieHHbIH TOJBKO OT ITOBOPOTA 2,0 2,0 3,0
HenoasmxHbIHN, MIApHUPHO-ONIEPTHIH KOHEIT 1,6 2,0 2,5
HenoasuxHbBIHN, 3aKpEIJICHHBIH OT IIOBOPOTA 1,2 1,5 2,0

KOHEI[

O0o3HavyeHus1, NpUHATHIC B Ta01.18:

flr ‘Il; Nl - COOTBCTCTBCHHO JIMHA HUKHCTO YUAaCTKa KOJIOHHbI, MOMCHT MHCPUHUU CCUCHUA

n HeﬁCTBYIOHIaH Ha 5TOM y4aCTKE OpOJO0JIbHAs CHUIIA,




{5, Ja. Ay - TO ke, BEpXHEro y4yacTKa KOJIOHHBI.

6.12.UckiroueH.

6.13. PacyeTHble [UIMHBI KOJIOHH B HampaBJICHUH BJOJb 31aHMs (M3 TUIOCKOCTH pam) CleayeT
NIPUHUMATh PaBHBIMU PACCTOSHUSAM MEXAY 3aKPEIJICHHBIMH OT CMELIEHHs U3 IUIOCKOCTH pambl
TOYKaMHu (OMOpamMH KOJIOHH, MOJKPAaHOBBIX 0alOK M MOJACTPONMMJIBHBIX (epM; y3JIaMH KpETUIeHH
CBsi3eil W purenedd W T.I.). PacyeTHbIe JJIMHBI JOMYCKAETCS OMPEIC/IATH HA OCHOBE PacUeTHOM
CXEMbI, YUYUTHIBAIOLIEH (PaKTHUECKUE YCIOBUS 3aKPEIUICHUsI KOHIIOB KOJIOHH.

6.14. PacueTHyl0 AMUHY BETBEH IJIOCKHX OMOP TPAHCIOPTEPHBIX Tajiepel CleAyeT MPUHUMAThH
paBHOI:

B IIPOJIOJIPHOM HAIpaBJICHUU Tajeped - BhICOTe Omopbl (OT HHM3a 0a3bl O OCH HHXKHETO Mosica
(depMbl WK OANKK), YMHOKEHHOU Ha KO3 UIUCHT . onpeaensieMblil Kak Ui CTOCK IOCTOSHHOTO
CEYEHMsI B 3aBUCHMOCTH OT yCJIOBUM 3aKPEIUICHUS UX KOHIIOB;

B MOTIEPEYHOM HAMPaBJICHUHU (B MJIOCKOCTH OIOPBI) - PACCTOSHHUIO MEXIy HIEHTPaMU Y3JI0B, PU

3TOM JIOJDKHA OBITh TaK)Ke IMPOBEpeHa o0Ias yCTOMYMBOCTH OMOPHI B LEJIOM KaK COCTaBHOTO
CTEp>KHS , 3aIIEMJIEHHOI'O B OCHOBaHUM U CBOOOJ/IHOTO BBEPXY.

I'Ipe.qenbl-lble rMOKOCTU CXKaTbIX 35IeMEHTOB

6.15*. T'uOKoCcTH CXKATBIX 3JCMEHTOB HE JOJDKHBI TIPEBBINIATh 3HAYCHHUW, NPHBEICHHBIX B
T1a01.19*,

Taomuma 19*

DNeMEeHThl KOHCTPYKUIUN [IpenenvHas
THOKOCTH CXKAThIX
3JIEMEHTOB

1. TIlosica, omopHBIE PACKOCBI M CTOWKH, IEepEIaroIie OIOPHbBIC
peakIuu:

a) TWIOCKHUX (hepM, CTPYKTYPHBIX KOHCTPYKIUHA U MPOCTPAHCTBEHHBIX 180 - 60
KOHCTPYKIHH 13 TpyO M MapHBIX YTOJIKOB BHICOTOH 10 S0M

0) TPOCTPAHCTBEHHBIX KOHCTPYKIMHA W3 OJMHOYHBIX YTOJIKOB, 120
MPOCTPAHCTBEHHBIX KOHCTPYKIIMI W3 TPYO M MapHBIX YrOJKOB BBICOTOMN
cB. 50Mm




2. DJeMEeHThI, KpOME YKa3aHHBIX B 1103. 11 7:

a) IJIOCKUX (epM, CBApHBIX MHPOCTPAHCTBEHHBIX W CTPYKTYPHBIX 210 - 60=
KOHCTPYKIIM M3 OJMHOYHBIX YTOJIKOB, TPOCTPAHCTBEHHBIX U
CTPYKTYPHBIX KOHCTPYKIIUI U3 TPYO U MapHBIX YTOJIKOB

0) IPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIIUH M3 OIMHOYHBIX 220 - 40z
YTOJIKOB C OOJITOBBIMHU COCANHEHUSIMU

3. Bepxnue mosica ¢depMm, He 3aKpEIUICHHBIE B IPOILECCE MOHTaXa 220
(mpenenpHyr0 THOKOCTH TIOCJIE 3aBEPUICHHS MOHTaXa CIIEAYeT
MPUHUMATH 110 1M03. 1)

4. OCHOBHBIE KOJIOHHBI 180 - 60

5. BropocreneHHble KOJIOHHBI (CTOMKH (axBepka, (hoHaped U T.IL.), 210 -60c
AJIEMEHTHI PELIETKU KOJIOHH, 3JIEMEHTHI BEPTHUKAJIBHBIX CBS3CH MEXKIY
KOJIOHHAMHU (HIDKE [TOJIKPAHOBBIX 0AJIOK)

6. DneMeHTHl CBs3el, KpOME YKa3aHHBIX B I103. 5, a TaKXKe CTEp)KHHU, 200
CIIyXalllie Uil YMEHbIICHHUS PacuyeTHON JUIMHBI CHKATbIX CTEP)KHEH, U
ApyrHe HeHarpy>KeHHbIE AIEMEHThI, KpOME YKa3aHHbIX B 1103. 7

7. Cxartple ¥ HEHArpy>Ke€HHbIE DJIEMEHTHl TMPOCTPAHCTBEHHBIX 150
KOHCTPYKIIMA TaBpOBOTO M KPECTOBOTO CEUYCHHH, IOABEpP)KEHHBIE
BO3JICHCTBHIO BETPOBBIX HArpy30K, NpHU TPOBEPKE THOKOCTH B
BEPTUKAJILHOMN MJIOCKOCTH

O0o3HaveHue, nmpuHsATOE B Ta01.19*:

o = T - ko3 dunueHT, npuHuMaembii He MeHee 0,5 @ HEOOXOAUMBIX CiTydasix
i ¥
L

BMECTO ¥ CJeIyeT IPUMEHSITh ¢ ).

MpepenbHbie TMOKOCTU PaCTAHYTbIX 3IEMEHTOB

6.16*. [MOKOCTH PacTAHYTBHIX 3JEMEHTOB HE JIOJDKHBI MPEBBINIATh 3HAYCHHM, MPUBEICHHBIX B
Ta61.20*,



Tabmuua 20*

[IpenenbHas rTHOKOCTH PACTSIHYTBIX 3JIEMEHTOB
IIPU BO3JIEMCTBUM HA KOHCTPYKIIUIO HAIPY30K

DJIeMEeHThI KOHCTPYKIIUU JMHAMUYECKUX, | CTATHYCCKUX OT KPaHOB
MPUITIOKESHHBIX (cMm. mpum. 4) u
HETOCPE/ICTBEH KEJIe3HOAOPOKH
HO BIX COCTaBOB
K KOHCTPYKIHH
1. IMosica U oMOpHBIE PACKOCHI TUIOCKUX 250 400 250
depMm (BkIrOYas TOPMO3HBIC (EepMbI) H
CTPYKTYPHBIX KOHCTPYKIIUI
2. DnemeHThl (epM U CTPYKTYPHBIX 350 400 300
KOHCTPYKIIMH, KpOME YKa3aHHBIX B 1103. 1
3. HwkHue mosica MOAKPaHOBBIX OayioK - - 150
u dhepm
4. DneMeHThl BEPTUKAIBHBIX CBS3EH 300 300 200
MEXy KOJIOHHaMH (HWXKE IMOJKPAHOBBIX
0aJIoK)
5. Ilpoune >5eMeHTHI CBsI3€i 400 400 300
6*. Tlosica, OMOpPHBIE PACKOCHI CTOCK H 250 - -
TpaBepc, TITH TpaBepc OINOp JIMHUH
AIIEKTPOTIepeIayH, OTKPBITHIX
pacnpeieTuTeNbHbIX YCTPOUCTB U JIMHUM
KOHTaKTHBIX CETel TpaHCIopTa
7. DJIeMEHTBI orop JIUHUH 350 - -
DIIEKTpOTIepeiaur, KpOMe YKa3aHHBIX B
no3. 6u 8
8. DneMeHThl  TPOCTPAHCTBEHHBIX 150 - -

KOHCTPYKIIMII TaBpOBOTO U KPECTOBOIO
ceueHHi (a B TArax TpaBepc OMOp JIMHHIA
JNEKTPONEpeayd M U3 OJIMHOYHBIX
YrOJIKOB), IOJIBEPIKCHHBIX BO3ICHCTBHIO
BETPOBBIX  HArpy3o0K, IpH HIPOBEPKE
TrHOKOCTH B BEPTHKAIBHOM IIIOCKOCTH

HpI/IMeanI/ISI: 1.B KOHCTPYKIHAX, HC MOABCPraromnxcsa AUHAMHUYCCKUM BOS,I[GfICTBH?[M,
r'HOKOCTE PACTAHYTBIX JJICMCHTOB CJICAYCT HNPOBEPATH TOJIBKO B BEPTUKAJIBHBIX IIJIOCKOCTAX.

2. 'nbkoctn PACTAHYTBIX 3JICMCHTOB, IOABCPIHYTHIX MPECABAPUTCIIBHOMY HAIIPSKCHUIO, HC




OrpaHU4uBacTCA.

3. Jlns pacTSHYTBIX DJEMEHTOB, B KOTOPBIX IIPH HEOJArOMPUATHOM PACIOJIOKEHUU
HArpy3Kd MOXET U3MEHATHCS 3HAK YCHJIUS, NMPEACTbHYI0 THOKOCTh CICAyeT MPUHUMATh Kak
JUI CXKATBIX JJIEMEHTOB, NPH 3TOM COCAMHUTEIIBHBIC MPOKIAIKA B COCTABHBIX JJIEMEHTAaX
HEOOXOJMMO YCTaHABJIMBAThH HE pexke yem uepes 407

4. 3HaveHHs1 TPEAENbHBIX THOKOCTEH ClieqyeT NPUHHMATh MPH KpaHaX TPYII PEKHMOB
pabotsr 7K (B 1iexax metamtyprudeckux npoussozcts) u 8K mo 'OCT 25546-82.

5. K nuHamMuyeckuM Harpy3kaM, MpPUIOKEHHBIM HETOCPEJACTBEHHO K KOHCTPYKIIHSM,
OTHOCSITCS Harpy3KH, IPHHAMAaEeMbI€ B pacueTax Ha BHIHOCIHMBOCTH WIJIH B pacueTax ¢ y4eToM
KO3 (D (PHUIMEHTOB TUHAMUYHOCTH.

7. NPOBEPKA YCTOWYMBOCTUN CTEHOK U NOACHbIX MMCTOB U3rMBAEMbIX
N CXKATbIX SJIEMEHTOB

CTeHKkun 6anok

7.1.Crenku 6anok st 00ECIeYeHHS X YCTOWYMBOCTH CIEAYET YKPETUISATh:
MOTIEPEYHBIMUA OCHOBHBIMU peOpaMH, IIOCTaBJICHHBIMU Ha BCIO BBICOTY CTCHKH,
MOTIEPEYHBIMUA OCHOBHBIMU H MIPOIOJILHBIMU pedpamu;

MOTIEPEYHBIMA OCHOBHBIMH U MPOMEKYTOYHBIMH KOPOTKMMH PeOpamu M MPOIOIBHBIM pedpom
(mpu 3TOM TPOMEXKYTOUYHBIE KOPOTKHE pebpa CleayeT pacroyiaraTb MEKIY CXKAThIM TOSCOM U
IPOJIOJILHBIM PeOpoMm).

[IpsiMOyroNibHBIE OTCEKH CTeHKH (IUIACTUHKH), 3aKJIFOUCHHBIC MEXKIY IMOSCaMH M COCCTHUMH
MOTIEPEYHBIMU OCHOBHBIMH peOpaMu JKECTKOCTH, CIeyeT pacCUMUThIBaTh Ha YCTOHYMBOCTH. [Ipm
9TOM pac4yeTHBIMU pa3MepaMu IPOBEPSEMOM INIACTUHKH SBIISTFOTCS:

£f - pacCTOSIHUE MEX/y OCSIMHU MOTEPEUHbIX OCHOBHBIX pebep;

#p - PAacUCTHAs BBICOTA CTCHKH (puc.10), paBHast B cBapHBIX Oalikax MMOJIHOW BBICOTE CTCHKH, B

0anmkax C TOSCHBIMU COEAMHEHUSIMH Ha BBICOKOTIPOYHBIX OONTaX - PACCTOSTHHIO MEXKIY
OMDKAWIIMMH K OCH OalKu KpasiMH TOSICHBIX YTOJIKOB, B OaJikax, COCTABJICHHBIX M3 MPOKATHBIX
npoduieid, - pacCTOSHUIO MEXIy HauajaMH BHYTPEHHHX 3aKpYIJICHHH, B THYTBIX NPOQUIISIX
(puc.11) -paccTOSHUIO MEXKTY KpasiMH BBIKPYKEK;

i- TOJIIIKMHA CTCHKHU.
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Puc.10.PacuerHas BICOTa CTEHKU COCTABHOM OaJIKu

¢ - CBAPHOM 13 JHCTOB, © - Ha BBICOKOIPOYHBIX OOITAX; € - CBAPHOM C TaBPaMH

7.2*. PacueTr Ha yCTOWYHMBOCTH CTEHOK OAJIOK CIIENYET BBIOJHATH C YYETOM BCEX KOMIIOHEHTOB

HAIPSHKEHHOTO COCTOSHUS (7.7 1 T4 ).

Hanpspkenust 7.7 u Ty CleIyeT BBIYUCIATH B MPEANONIOKEHUN YIIPYroi paboTsl MaTepuaa mo

cedeHuro OpyTTo 6e3 yuera Ko duiuenra -

CxnMaroiiiee HarpspDKeHHe ¢y pacyeTHOM IpaHMIIbl CTEHKH, TPUHUMAEMOE CO 3HAKOM ''TUTI0C”, 1
CpelHee KacaTelbHOE HAMPSDKEHUE 7 CIIeAyeT BBIYUCISTE 0 GopMyiam:

}zﬁ,, ,
ri @
by g r b,
g o " I F
_.-/’ r_
b{i” bq‘?’ f?qf- bﬁr Fue. 11, Cxerps mome-
PR HEDX CEHEH IO THI-
T e Mpo gt
I3 — I ] } aqf
bg‘ bg’ e
PIRCE)
M
a =¥, (72)



ih’ (73)
rac .32 = ITIOJIHAsA BBICOTA CTCHKI/I;

M nu Q - CpCAHUC 3HAYCHUA COOTBCTCTBCHHO MOMCHTA U HOHGpG‘IHOfI CHUJIBI B IIpeJiciIaxX OTCEKA,
€CJIn JJIMHa OTCCKa 0oJIBIIIE €TO pvaeTHOﬁ BBICOTHI, TO M u Q CJICAYCT BbBIYUCIISATH IAJIA boistee

HAIPsAXKCHHOI'0 y4acTKa C HHHHOﬁ, paBHOﬁ BBICOTE OTCEKa, €CJIM B IIpe/iciIaX OTCEKa MOMCHT WU
norepeyHas Cujia MCHAOT 3HAK, TO UX CPCAHNUC 3HAYCHUSA CICAYCT BbIYUCIIATH HA YYACTKE OTCCKA C
OJHHM 3HAKOM.

MecTHOE HampsKEHHE 7 j.: B CTEHKE MOJ COCPEIOTOYCHHON HArpy3KOW CICIYET OIpPEACATh
cornacHo TpeboBanusM mm. 5.13u 13.34* [ipu Y1 =1,1) HACTOSAIIMX HOPM.

B orcekax, rie cocpeoroueHHas Harpys3ka MpUIOKEHa K PacTSIHYTOMY IOsICY, OJHOBPEMEHHO
JIOJDKHBI OBITh YYTEHBI TOJBKO /1BA KOMIIOHEHTA HAPSX)KEHHOTO COCTOSIHUSL: & U 7 WM Fjpe U 7

OIHOCTOPOHHHE TMOSICHBIC MIBBI CJIEAYeT MPHUMEHATh B Oajkax, B KOTOPBIX MPH MPOBEPKE
YCTOWYMBOCTH CTEHOK 3HaueHMUs JieBor yactu hopmyisl (74) He npepbimator 0,97 npu *,, <3,8u

Yo mpu A, 2 3,8.

7.3. YCTOMYNBOCTh CTEHOK OAJIOK HE TpeOyeTcs MPOBEPSITh, €CIU MPH BBHIOTHEHUH yciioBwii (33)

Ay IR

YCJIOBHas rHOKOCTb CTEHKH Ew = —‘:l‘I HC IMPCBLIIIACT 3HAUYCHUIA!

£
3,5 - Ipu OTCYTCTBHU MECTHOT'O HAIPSHKCHHUS B OAJIKax ¢ JBYCTOPOHHHUMHU IOSICHBIMU IIIBAMU;
3,2 - T0 ke, B 0ajKax ¢ OJJHOCTOPOHHUMHU TIOSICHBIMH IIIBAMH;
2,5 - Ipu HaTMYUK MECTHOTO HATIPSDKEHUS B OalTKaxX ¢ JIBYCTOPOHHUMH MOSICHBIMU [ITBAMH.

[Ipu »sTOM cremyer ycTaHaBIMBATh IONEPEYHBIE OCHOBHBIE peOpa JKECTKOCTH COTJIACHO
tpedoBanmsm mm. 7.10, 7.121 7.13HacTosmmX HOPM.

7.4*. PacueT Ha YCTOIYMBOCTH CTEHOK OAJOK CUMMETPHUYHOI'O CEYEHMS, YKPEIUJIEHHBIX TOJBKO
HONEPEYHBIMUA OCHOBHBIMU pPeOpaMH JKECTKOCTH, IPU OTCYTCTBHU MECTHOTO HANpPsHKEHUS (7 jpe = 0)
U YCIOBHOH r'MOKOCTH CTEHKHU *,, £ 6 clielyeT BBINOJIHATH 110 (OopMyJIe

".[('j / ':'m-)2 +(T’f j'w:r)z L% (74)

rae ve- koddduuuent, npuHUMaeMblil o Ta0I.6* HACTOSIINX HOPM;



_ crety )
Tor = 2 (75)
0,76] &
re =103 1+ 22| S 176
T

B dopmyie (75) koabdurmenT e caeayeT NPUHAMATh:

JUIsL CBAPHBIX OAJIOK - 10 Ta0J1.21 B 3aBUCUMOCTH OT 3HA4YCHUs KO3 HIreHTa &

& £0,8 /1,0 2,0 4,0 6,0 10,0] 230
or 300 | 315  333| 34,6 346 351 355

™

3
b i
5=8 i[i , @)

rae bj M { ;- COOTBETCTBEHHO IIMPHHA U TOJNIIMHA CXKATOrO I0sica OaJIKY;
G- ko3 uIMeHT, MPUHUMAECMBIH 110 Ta01.22;

JUTst 0AJIOK Ha BBICOKOTIPOYHBIX O00ITax ey = 35,2.

banku YcnoBus paboTh CKATOTO Mosica i)

[TonkpanoBbie KpanoBsle penibebl He IPHUBAPEHbI 2

KpaHnoBble pesbChl IpUBapeHbI @

IIpoune [Ipu HEnpepbIBHOM ONUPAHUH ILTUT @
B mpounx ciyuasx 0,8

HpI/IMe‘IaHI/Ie. I[J'If[ OTCCKOB IIOJAKPAaHOBBIX 621.]'[01(, rac CoCcpcaoTOoYCHHaA

Harpyska INpUIOXKEeHa K PACTAHYTOMY TOSCY, IPH BBIYHCICHUH Kod(ddurmenTa o
cienyet npuaumatb § =0,8.

Tab6muma 21

Tab6muma 22



_ o Ry
B popmyze (76) *op = TUE

r7e & - MEHbIAs U3 CTOPOH INIACTUHKH (i:ﬁ.f Wi ).

- OTHOLICHHUC OoJbIIEH CTOPOHBI IINTACTUHKH K MEHBIIICH.

7.5. Pacuer Ha YCTOWYMBOCTH CTEHOK OajlOK CHMMETPHUYHOTO CEYCHUS C YUETOM Pa3BUTHSA
IUIACTUYECKHUX JeGOpMaLvii IPH OTCYTCTBUM MECTHOIO Hampsokenus (7. =0)unpun 7 20,94,

Apl 4, 20,25, 2% My £ 6 crte/1yeT BBIIONHATH 110 hopMyIIe

MRy ki Ay 1 4, v (78)

rie
2 e p!
a=024-015{+/ &) -85107%(X, -22)",
31ech fe cieayeT MpUHUMATH 1o Tabm.6%, a 7- onpenensats mo Gopmyie (73).
7.6*. Pacuer Ha yCTOMYMBOCTD CTCHOK OAIOK CHMMETPHYHOTO CEYEHUs, YKPEIUIEHHBIX TOJIBKO

MONEPEYHBIMA OCHOBHBIMH pebpamu skecTkocTH (prc.12), mpu HAIWYUK MECTHOTO HAMPSHKCHUS
(7o *0) cenyer BBIIONHATH 1O POpMYyIIe

2 Y
i_’_& +[;] ﬁ’.l".;. (79)

Tor Ploger Ter
rae . - CIeJyeT IPUHAMATh 10 Ta0J1.6* HaCTOAIINX HOPM,;
0, Tj,es T - ONPEACIATH COINIACHO TPEOOBAHMSM 1. 7.2%,
7., - ONpenenaTh o dpopmyie (76).
3HaueHust 7. U T jse or B GopMyrie (79)cnenyer onpenensTs.

a)mpu &/ 4, £0,8

7., - 10 popmyie (75);
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L oj8

Tboc,er - T—2
Mg
rae ¢y - KO3 QPUIMEHT, MPUHUMAEMBIH JUIA CBapHbIX OalloK 1Mo Ta0m.23 B 3aBUCUMOCTH OT

oTHowenuss @ f/y wu 3HaueHms 3,  BBHIYUCIAEMOTO IO dopmyne (77), a mis Oanok Ha
BBICOKOTIPOYHBIX 00JTax - 1o T1abn.233a;
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Puc.12.Cxema Gasiku, yKpeIrIeHHOU MONEPEYHBIMUA OCHOBHBIMHU pedpamu sxecTrocTH (1)
& -COCPEIOTOUCHHAS HATPY3Ka 5 MPHIOKEHA K CKATOMY MOSICY, & -TO e, K PACTAHYTOMY HOSCY
Ecnu HarpyxeH pacTsHYTBIH TOSC, TO TPH pacueTe CTEHKH C y4ETOM TONBKO Tl,; U T TpH

onpeenennn kodpduipenTa & no popmyse (77)3a f{;‘ u £ cremyeT NPUHUMATh COOTBETCTBEHHO
HIMPUHY U TOJNIIUHY HATPYKEHHOTO PACTSHYTOTO MO5ICa,;



0) mpu % f }39;‘ 70,81 OTHOMIEHUH T 1, | T GOJIbIIE 3HAYCHMIA, yKa3aHHBIX B Ta01.24,
Cz R}

d .- 10 Gopmyne 7., = 7o (81)
W

rne ©;- kKo3ddunuent, onpenensieMslii o Tadi.25;
& joe cr - 1O hopmyrte (80), B koTOpO IpH & { figr 22 cresyeT mpuHUMATh ¢ = 2M,y

B) ipu @/ Mer 2 0,81 OTHOWMIEHUN T foc,er | O He GOJIEE 3HAUEHMUI, YKA3aHHBIX B Ta6J1.24:

7 ¢ - o popmyie (75);

¥ jae cr - O hopmysie (80), Ho ¢ moacranoBkor 0,57 BMecTO @ HPHU BBIYHCICHHU *a B bopmyie

(80) u B Tab11.23.

Bo Bcex cirydasax Tow CJICAYCT BBIYUCIIATD 110 HeﬁCTBHTGHBHBIM pasMepaM OTCCKaA.

Tab6muua 23
3HaueHue ©1 JUIs CBAPHBIX OaloK MPHU @ / Ay . PaBHOM
i £0,5 0,6 0,8 1,0 1,2 1,4 1,6 18 220
1 115 | 12,4 | 148 | 180 22,1 | 27,1 | 32,6 | 38,9 | 456
2 12,0 | 13,0 | 16,1 | 204 | 25,7 | 32,1 | 39,2 | 46,5 | 55,7
4 12,3 | 13,3 | 16,6 | 21,6 | 28,1 | 36,3 | 45,2 54,9 | 65,1
6 12,4 | 135| 16,8 | 22,1 | 29,1 | 38,3 | 48,7 59,4 | 70,4
10 12,4 | 136 | 169 | 225 30,0 | 39,7 | 51,0 | 63,3 | 76,5
230 125 | 13,7 | 17,0 | 229 | 31,0 | 416 | 53,8 68,2 | 83,6
Tabnuna 23a

alhy 05 06081012 14 16|18/ 20

o 13,7/ 15,9 20,8| 28,4| 38,7| 51,0 64,2| 79,8| 94,9




Tabmuua 24

I[IpenenbHble 3HAYEHUS T jo: ! T TIPH al }%f * PAaBHOM
banku &
0,8/ 0,9 10| 1,2 14 1,6 1,8 = 2,0
Caapnble <1 0 |0,146 0,183/0,267/ 0,359 0,445 0,540/ 0,618
2 0 |0,109 0,169|0,277/0,406| 0,543 0,652 0,799
4 0 0,072 0,129 0,281 0,479/0,711 0,930 1,132
6 0 0,066/ 0,127 0,288 0,536/0,874 1,192 1,468
10 0 10,059 0,122/ 0,296/ 0,574/1,002 1,539 2,154
230 0 /0,047 0,112 0,300 0,633/1,283 2,249 3,939
Ha - o/ 01 01 03 06 11 16 234
BBICOKOTIPOYHBIX 21 84 78 43 31 14 7
Oonrax
Tab6muua 25
afr‘zgf £0,8 0910|1214 )16 18| >20
£ ITo Ta6n.21,1.e. | 37,0/ 39,2|45,2| 52,8 62,0/ 72,6 84,7
3 T Cy

7.7. B creHke 0alKku CUMMETPHUYHOTO CEYCHHsI, YKPEIJICHHOW KpOoMe MOMNEePEeYHBIX OCHOBHBIX
pebep OHUM TIPOIOIBLHBIM PEOPOM KECTKOCTH, PACTIOJIOKEHHBIM Ha PACCTOSHUM #] OT PacdeTHOM
(cxaroit) rpanuiel otceka (puc.13), 00e TIACTHHKH, Ha KOTOpPbhIE 3TO pedpo pasfiesieT OTCEK,

CICAYECT paCCUMUTHIBATL OTACIILHO.
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Puc.13.Cxema 0ajku, yKperuieHHON TIONEPEYHbIMA OCHOBHBIMHU peOpaMH U MPOJIOJILHBIM PeOpoM
KECTKOCTHU

@ - coCpe/IOTOYEHHAs HArpy3Ka & MpHIIOKeHa K CKaToMy Tosicy; & - To ke, K pacTsiHyTomy; 4 -

MMOonepeYHOC OCHOBHOC pe6p0 ’KECTKOCTH, 4 - IpOaJ0JIbHOC p€6p0 JKECTKOCTH, i IJIaCTUHKA y
CXKaToro mosca, 4 .- IUIAaCTUHKA y paCTAHYTOI'O 1TOsICa

a) IVIACTUHKY - , PACIIONOKEHHYIO MEXKJLy CKATHIM II0SCOM M HPOOILHEIM PeGpoM, Ho GopmyJie
PR - +(rfr.,7 g
TITer) T Pine P P foe erl erld 2 T (82)

rae Yo cieayeT MpUHUMATH MO Tabi.6* HacTOSAIUX HOPM, a 7.7, M 7 - ONPENeNATh COTJIACHO
TpeOOBaHUSIM I1. 7.2%.

3HaueHUs Topl U 7 e or CIEAYET ONPENEIATH 10 GOpMyTIaM:



npu 7. =0

476 Ry ©3)
ISYI 1 ;31 f:gi‘gf iﬂl 1
- k&
A==
e Ve VE

npH Tjec *0m sy =ally 22
L9y R,
==, 84
Terl 1-&|‘1"t3=1.'f‘ ;21 (84)

Tioccrl = (124 + 11475;&1)? : (85)

>;3| e

=

JJT
ey (86)

Ecom «i/ 22, 10 IPH BBIYUCIEHUM To] U Oloeerl CIHENYET NPHHUMATE & = 24), Top

HeoOXxoauMo ompenensaTh mo ¢opmyne (76) ¢ MOACTAHOBKOW B HEe pa3MEpoOB MPOBEPSEMOI
TUTACTHHKH,

2
) 7
e wo=|p +—| . =
#1 ?

hla
]

0) TacTHHKY 4, pacIoJIOKEHHYI0 MEKIY MPOJOJBHBIM PEOPOM M PACTSHYTBIM IOSICOM, - IO
dbopmyre

2

2
[ ] <y, (87)
Terd

0(1—2.s:1f;-;g)+ S

T Toc o

[ |

543
2
(0,5 - ;Zl { ';gé'f)

rae Ter =

(83)

>;_L,| o

T jpe.era - CHETyeT ompenenats mo dopmyne (80) u 1a6:1.23 mpu = 0,8, 3amenss 3HayeHHE

oTHOWIEHNS @ | Sy 3HaueHnem & { [y — ),

Tepg - CIEAYET omlpenesarh mo ¢opmyie (76) ¢ moacTaHOBKOM B Hee pa3MepoB IPOBEpsieMOit
TUTACTHHKH,



T jpes = 0,40,,. - IPU NIPUIOKEHUN HArPY3KH K cxkaToMy nosicy (puc.13, @);
Tjpe? = Ojpe - TPU IPHIOKEHUH HArPY3KH K pacTHYTOMY 1osicy (puc.13, £).

Koadoumment 7. cnemayeT onpenensars no Tabia.6* HaCTOSIUX HOPM.

7.8. lpy yKperIeHu: IACTUHKE & JOTOJHUTEILHEIMI KOPOTKHUMHU HOMEPEUHBIME pebpaMu
UX CIIEAYET JOBOIUTH JI0 IPOI0IBHOTO pedpa (puc.14).
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Puc.14.Cxema 0anku, yKperieHHON NOMEePeYHbIMA OCHOBHBIMU PeOpaMu KECTKOCTH (),

TIPOIONMBHBIM peBpoM xecTkocTH (2), pasaensronmm oTCeK CTEHKH Ha macTHHKy %)y cxaroro
MosICa U TUIACTHUHKY
(4] y pacTaHyTOrO Mosica, a TakKe KOPOTKUMH pebpaMu xecTkocTh {5

B 5TOM cllydae pacueT MIACTHHKM © CleyeT BBIIOMHATH 10 popmynam (82) - (86),8 KoTophx

BEJIMUUHY & CIIEJyeT 3aMEHSATh BEIMYMHOM “1- Tne #1 - pacCTOSHHE MEXAY OCSIMH COCEIHHX
KOpOTKHX pebep (puc.14); pacder IMIACTUHKK 4 CcleJyeT BHIIONHATH COTIACHO TPEOGOBAHMAM II.

7.7,6.

7.9. Pacuer Ha yCTOWYMBOCTH CTCHOK OaJlOK aCHMMETPUYHOTO ceueHHs (¢ Ooyiee pa3BUTHIM
CKaThIM IOSICOM) CJIEyeT BBINOJHATH MO (opmynam mi. 7.4%, 7.6* - 7.8c ydeToMm cienyromumx
U3MCHECHUMN:

JUISl CTEHOK, YKPEIUICHHBIX TOJBKO MOMEPEYHBIMH PeOpaMu KecTKOCTH, B popmynax (75)u (81)u
1a611.25 3HaUeHUe My Clie/lyeT IPMHUMATh PABHBIM yABOCHHOMY PACCTOSHUIO OT HEHTPAIbHON OCH

710 pacueTHOi (cxaroi) rpanuusl orceka. Ilpu @ /4y 20,8 01 0 creayer BBIIONHITH 00a

pacueTa, yKasaHHbIE B ML 7.6*%, £u 7.6%, & | He3aBUCHMO OT 3HAYCHHS Tjo; | 7.



JUIE  CTEHOK, VYKpPEIUJICHHBIX IIONEPEYHbIMH pedpaMu M OJHUM IMpPOIOJIBHBIM pedpoM,
PAaCIOJIOKEHHBIM B CKATOW 30HE!

b f Cr.'.’zﬂr]
a) B popmyuel (83), (84)u (87)BmecTo “I Frof CIIeNlyeT MOJICTABMATE =~ ~
of

Tk
6) B popmyuy (88)Bmecto (0,5 - /¢ ) cienyer noactasusTh s ;1—1
o

a —aJ
3mech @ = L
)

rae ¢ - KpaeBoe pacTAruBaroliee HampspkeHue (CO 3HAKOM "MHHYC') y pacyeTHOM TIpaHHIIbI
OTCeKa.

B cimydae pa3BHTOro pacTSHYTOrO (HEHArPYKEHHOrO) IOsiCa pacdyeT Ha YCTOHYMBOCTH MPH
OJIHOBPEMEHHOM JCHCTBUH HANpsbKeHud @ u 7 cienyet npousBoauts 1o hopmyse (90).

7.10. Crenku 06ajok CJICAYCT YKPCIIATH MNOIICPCUHbIMU pe6paMH KCCTKOCTH, C€CJIHN 3HA4YCHHA

YCIOBHOM I'MOKOCTH CTEHKH OalKd .y, MPEBBINAIOT 3,2 IPH OTCYTCTBUU MOBUKHONW HAIPY3KH M
2,2 -1py HAJIMYHH TTOJIBYKHOW HArpy3KHU Ha MOsice OaJIKH.

Paccrosinue MeXay OCHOBHBIMHU IOMEPEUYHBIMU pedpaMu HE JOJKHO TNPEBHIIIATH 2333_;' npu
Dy >3,21 2,5k, pn Ky, < 3,2,

JlomyckaeTcst MpeBbIIaTh YKa3aHHBIE BBIIIE PACCTOSHHS MEXAY peOpamu 10 3HAUCHHS 332@-‘ npu
YCIIOBUM, 4YTO CTEHKa Oallku YJOBIETBOpSET MpoBepkam 1o nm. 7.4* 7.6*-7.9 u obOmas
YCTOHYMBOCTh OajKu oOecrieueHa BBIIOJHEHHEM TpeOoBaHmid m. 5.16*, @ wmm 5.16%, & puYeM
3HaueHus ff /& s cKaToro mosca He JOJKHBI TPEBBINIATH 3HAYEHUH, OMPEENAEMBIX MO
dbopmynam 1ab1.8* s HArpy3KH, MPUIIOKEHHONW K BEPXHEMY TOSICY.

B mecrtax npuinoxkeHus OOJNBIINX HEMOABHKHBIX COCPEIOTOYCHHBIX IPY30B U Ha OMOpax CIeayeT
yCTaHaBIUBATh MOTIEPEYHBIE pedpa.

B CTCHKEC, preHHeHHOﬁ TOJIBKO ITOMCPCUYHBIMU pe6paMH, HpuHa UX BBICTynaIOHIGfI qaCTHu E;'h

JOIDKHA OBITH JUIS [APHOTO CHMMETPHYHOTO pebpa He Menee “f ! 30 + 40 Mm, i
OJIHOCTOPOHHETO pebpa - He MeHee 4.+ 1 24 + 50mM; TommuHa pebpa £; I0/DKHA OBITH HE MEHEe

26y [RTE.

Crenku 0aoK IOMYCKAeTCs YKPEIUISTh OJHOCTOPOHHUMH TOMEPEYHBIMU pedpamMu KECTKOCTH U3
OJIMHOYHBIX YTOJIKOB, NPUBApUBAeMbIX K CTEHKE MepoM. MOMEHT HWHEepUUU Takoro peobpa,
BBIUMCIISIEMBIN OTHOCUTEIIEHO OCH, COBMAJAIONICH ¢ OMkaiiiei k peOpy rpaHbl0 CTEHKH, JOJDKEH
OBITH HE MEHBIIIE, YEM JJIS TAPHOTO0 CUMMETPUYIHOTO pedpa.



7.11.1lpu ykpemnjaeHUu CTEHKH OJHUM IPOJOJIbHBIM peOpoM HEOOXOIMMbIE MOMEHTHI WHEPIMH
J. cedeHui pedep KeCTKOCTH CIeayeT ONpeaAeiTh:

JUIS TIONIEPEUHBIX pedep - mo hopmye
Jo = Byt (89)

JUISL IPOJIOJIBHOTO pedpa - o popmyrnam Tadi.26 ¢ yueToM ero npeeiibHbIX 3HAYCHUH.

Tabmuua 26
[IpenenbHbie 3HaUYECHUS
i Ezgf HeoOxoaumblit MOMEHT MHEPLIMM | MUHUMAJIbHBI | MAKCUMaJIbHbIE
CEYeHMs IPOJI0JILHOTO pedpa J; e 51 min Sl mar
0,20 (257 0.5/ by) a6 Tk 150507 Thyot?
0,25 (15~ 04alhy) a3 ihy 150,08 3,508
0,30 15k, ;3 - -
[pumeuanne. Ilpu BbUMCIEHUU +/;f JUIS TIPOMEKYTOUHBIX 3HA4eHWH #p { for
JIOMTyCKAeTCs JIMHEWHAs! HHTEPIIOISIIHSA.

[Ipu pacnonoxeHuHu MPOJOJILHOTO M TOMEPEYHBIX pedep C OJHON CTOPOHBI CTEHKA MOMEHTHI
WHEPLUU CEYCHUHN KaXJI0T0 U3 HUX BBIYUCISAIOTCS OTHOCUTEIIBHO OCH, COBIAIAIONICH ¢ OmmKkaiien
K peOpy IpaHblO CTEHKH.

MuHHManbHBIE pa3Mepbl BBICTYMAONIEH YacTH MOMEPEYHBIX M MPOJOIBHBIX pedep KECTKOCTH
clie/lyeT MPUHUMATh cOrJacHo TpeboBanusm 1. 7.10.

7.12. Y4acToK CTEHKH OaJKu COCTaBHOTO CEUYCHHs HaJ OMOpPOH MpH YKPEIJICHHH ero pedpamu
’KECTKOCTH CIIeyeT PACCUUTHIBATh Ha MPOJIOIBHBINA U3rHO U3 INIOCKOCTH KaK CTOWKY, HarPyKEHHYIO
OTIOpHOM peakiueil. B pacyeTHoe ceueHue HSTOW CTOWKH CJEeAyeT BKIIOYATh CEeUYeHHe pedpa

JKECTKOCTH U IIOJIOCHI CTEHKM INUPHHOMN 0,655.,,45 f Ky ¢ xaxmoil cTtopoHs! pebpa. PacuerHyro

JINHY CTOMKH CIeAyCT IPUHUMATDh paBHOfI BBICOTC CTCHKHU.

Hwxaue Topiisl onopHbIX pedep (prc.15) MomKHBI ObITH OCTPOTaHbI JIMOO TUIOTHO MPUTHAHBI HITH
MpUBApEHbl K HIDKHEMY Toscy Oanku. HampspkeHust B 9THX CEUSHHSIX NpPU JCHCTBUM OMOPHOU
peaKIuu He JIOJDKHBI MPEBBIATh: B MepBoM cirydae (puc.15, ) - pacdyeTHOro COMpPOTHUBICHUS



NIPOKAaTHOH cTamu cMaTHiO £p npu « £1,5! n cxaruio f-f_y npu & 1,5, Bo BTOpOM cilydae
(puc.15, €) - cmarmio £y

a) ) Prc. 15 Cxema yorpoff-
[ cTE& omopHOTo pebpa
MECTEOCTH

o — B TOPIE © O§ 1IN eHe-
e ¢ HHEM CTROWEH, & — ¥Za-
TMEHHOTO OT TOpUA ©

a MAoTHOA TPHIOHKOH
i L MMM DPHEAPEOR R HHIE-

¥ HeMY IIOACY

B cnydae mpuBapku omopHoro pedpa K HIDKHEMY MOsICy Oajqku CBapHbBIE IIBBI JOJKHBI OBITh
paccuuTaHbl Ha BO3J/ICMCTBUE OMOPHOM peakIuu.

7.13. OgHOCTOpOHHEE PEOPO KECTKOCTH, PACIOIOKEHHOE B MECTE NMPUIIOKEHHS K BEPXHEMY
MOSICY  COCPEJOTOYCHHOW HArpy3KH, CIEAYeT pAcCUUTHIBATh KaK CTOWKY, CXKAaTyl C
IKCIICHTPUCHTETOM, PAaBHBIM PACCTOSIHUIO OT CPEAMHHOW IUIOCKOCTH CTEHKH JIO LIEHTPa TAKECTH
pacyeTHOro CeueHHs CTOMKU. B pacueTHOe ceueHHe 3TOi CTOWKM HEOOXOJMMO BKIIIOYATH CCUCHHE
pe6pa JKECTKOCTH 1 TI0JI0CHI cTeHKH mupuHoii 0,65 ./ £/ &, ¢ kaxnoii cToponsl pebpa. PacueTHyro
JUTMHY CTOMKH CJICAYEeT MPUHUMATh PABHOW BBICOTE CTCHKH.

CTeHKu LEeHTpPpanbHO BHELEHTPEHHO-CXKAaTbIX
M cXaTo-U3rnbaemMbix 35ieMEHTOB

7.14* OTHOIIEHNE PACYETHOH BBICOTHI CTEHKHU K TONMMHE “y { ¢ B eHTpanbHo-cxkaThix (#= 0),
a TaKkKe BO BHELECHTPEHHO-CXKATBIX M C)KATO-U3rHOAeMbIX 3JeMeHTax mo puc.16* (#:>0 ), kpome

CITydaeB, yKa3aHHbIX B I1. 7.16* Kak NpaBHIIO, HE JOJDKHO MPEBBIIATH 3HAYCHUA My, f &/ &y, rrie

3HAYEHUS *yyy CIIEAYET ONPENENIATh 110 Ta0m. 27%,

Tabmuma 27*

Ornocurenbublil | Ceuenue dneMeHTa | 3HAYCHUS | DopMylbl IS ONPE/ICIICHIS Ay

OKCLIEHTPUCUTET AU Ry

JIByTaBpOBOEC W20 Py = 1,30+ 0,153




Ay = 120+ 035X, Ho He Gonee 2,3
Kopo6uaroe, MNCL0 | Ay, =12
=1
HIBEIICPHOC N210 | g, =10+ 02% Ho He Gonee 1,6
MIPOKATHOE
[IBemnepHoe, NEOE | Ay = 10
KPOME HIPORATHOTO | 35 0,8 | Ty = 0,85+ 0,197, 1o ne Gonee 1,6
JByTaBpoBoOE, ?\1 < 2,0 F\w =130+10]1 5?31
2210
KopoOuaroe = - _
pobHat Ay 22,0 3, =1,20+0,35%, 1o ne Gonee 3,1

O0o03Ha4YeHHUs, IPUHATHIC B Ta0I.27*:

A - YCJOBHasi TMOKOCTb 3JIEeMEHTa, IPUHHMaeMmasi B pacyeTe Ha YCTOWYMBOCTh IPHU
LEHTPAJIILHOM CoKATHH;

}\1 - YCJIOBHasi1 r'MOKOCTE QJICMCHTA, IIPpHHUMACMass B PpacdcTe Ha YCTOIZQHBOCTB B
IIJIOCKOCTH I[CﬁCTBPIS[ MOMCHTA.

[Ipumeuanus: 1. K kopoOyaThiM OTHOCSTCS 3aMKHYTBIE MPSMOYTOJIbHBIE MPOQPIIH
(cocTaBHBIE, THYTBIE MIPSIMOYTOJIBHBIC M KBAJPATHBIE).

2. B xopo6uaToM ceuenuu mpu # 2 0 3HaUEHHE M CJIEIyeT ONpPENENATh JAJIsi CTEHKH,
napaieIbHON MIIOCKOCTH N3TH0AIONIEro MOMEHTA.

3. Ilpu s3mauenmax O <m< 1,0  3HaueHME +yuy CIENYET ONPENENATH IMHEHHON
MHTEPIOJIALUEN MeK Ty 3HAYeHUAMHU, BRIYUCIEHHBIMH TIpu = 0u #=1,0.

[ Fuc 16* Cxema sHeUeHTpEH-
" HO-CHEATEIY 301EMEHT OB
| AEYTAEPOROTO M KO-

N J"_?-.r I_e pobuaTore ceueHMR

7.15 . Vckirouen ¢ Ta6n.28.




7.16*. Jlns BHEICHTPCHHO-CXKATBIX M C)KATO-U3THOAEMBIX 3JIEMCHTOB JIBYTaBPOBOTO U
Kopobuaroro cedenuit (puc.16*), paccumthiBaembix 1o ¢Gopmyine (56), oTHOIIEHHE pacyeTHOM

BBICOTBI CTEHKH 'Eggf K TOJNIIMHE ! CJeIyeT ONpelesisiTh B 3aBHCUMOCTH OT 3HAYCHUS
o ={0-2)){0 (0 - pauGonpmlee CXKUMAONMEe HANPSKEHHE y PACUETHOH T'PAHUIBI CTEHKH,
IPUHUMAEMOE CO 3HAKOM "IUIFOC" M BEIYHCIEHHOE 0€3 yueTa KOOQOULIHMEHTOB #g. Peyy WM ¥ 71 -

COOTBETCTBYIOILIEEC HAMPSHKEHHE y MPOTHBOIMOJIOXKHOW PacyeTHO# TpaHHIlbl CTCHKHU) M MPHUHUMATh
He 0oJiee 3HAaUCHUH, ONPEIeNIIEMBbIX:

opu & £ 0,5 -mo . 7.14* gactosiux HOPM;

npu < 21 -10 popmyie

4 2a-1F (£
o 435 e -1 £ B,B\IE , (90)
: 0(2—0:+a”‘0:2+4.52) R.J‘

T ¢
raefd =142 -1 — (3mecw 7= i CpellHEE KacaTeIbHOE HAMIPSHKEHUE B paCCMAaTPUBAEMOM
T ¥

CCUCHUH);

npu 0,5 <o <1 - nuHeiiHOM WHTEPIOJIAIUEH MEK/y 3HAYCHUSIMH, BEIYMCICHHBIME TIpH & = 0,51
o =1,

7.17*. I[J'IS[ BHCUCHTPCHHO-CXKATBIX U CKaTO-U3rU0AaEMBIX DJIEMEHTOB C CCUCHUSIMU, OTIMYHBIMU
OT ABYTaBpOBOTO U K0p06anOFO (321 HUCKIIIOYCHUCM TaBpPOBOI'O CG‘IGHI/ISI), YCTaHOBJICHHBIC B II. 7.16*

3HAYCHHS OTHOLICHUH %y / ¢ creyer ymHOXKaTh Ha koo duuuent 0,75.

7.18*. JInsi neHTpalibHO-, BHEUEHTPEHHO-CXKAThIX M CXKATO-U3rHOAEMBIX AJIEMEHTOB TaBPOBOTO
CEueHHs ¢ yCIIOBHOM rmOKoCcThI0 4 or 0,8 10 4 OTHOIIEHHE PACYETHOW BBHICOTHI CTEHKH TaBpa K
TommuHe npu 15 f{r f "Eggf £ 2 He JIOJDKHO TIPEBHINIATH 3HAYCHHI, OTPE/IENAEMBIX 110 (hOpMyIIe

.

B E
h“—f=(o,40+o,mi] 14025 [2- | % [= | (91)*
z }%j' RJJ

rue ’-E:'f - IIMPUHA ITOJIKU TaBpa,

/i,y - PACUETHAS BBICOTA CTEHKH TaBPA.

[Ipu 3HaueHusx A0 wm A4 B dopmyie (91)* cnenyet mpUHUMATH COOTBETCTBECHHO x =

0,8um »= 4.



[Ipu Ha3HaueHUU CeueHUs JIEMEHTA 110 MPeAeIbHON THOKOCTH, a TaKXkKe MPU COOTBETCTBYIOLIEM
000CHOBaHMH  pacyeToM  HauOOJbIIME  3HAaueHHMs % TRE: clelyeT  yMHOXaTb  Ha

K02 ULHEHT [Rywomio (tme oy =@ M €4y = @, @ = N7 4), 5o He Oonee yem Ha 1,25.

7.19*. B HCHTPAJIbHO-CXKATBIX JJICMCHTAX JABYTABPOBOI'0 CCUCHUA JUIA CTCHOK, HMCIOIIUX
PaCYCTHYKO BBICOTY ‘IIB.}“ U YKPCIUICHHBIX TMApHbBIM MTPOAOJIbHBIM p€6pOM, PacIoJIOKCHHBIM

MoCpeHe, 3HAUYCHHE 'Eggf {f, ycranosnennoe B n. 7.14*, cneayer yMHOXkaTh Ha KodpduimenT £,

onpeenseMblii mpu g ! (ﬁgIEJ %6 1mo hopmyine

J J
£-1+04—2]1-01-"1 (92)
}i‘gfﬁ .333'?'3

rac JSI - MOMCHT MHCPUHUH CCUHCHUA IIPOAOJIBHOI'O pe6pa.

HpI/I YKPCIUICHUU CTCHKHW BHCHCHTPCHHO-CXKATOIO WA C)KaTo-M3rubaemMoro  djaeMeHTa
IpOAO0JJIbHBIM p€6pOM KCCTKOCTHU C MOMCHTOM HMHCPLUU "‘F.SI 2 6;{3%}%‘,3 , pacCIioOJIOKCHHBIM ITOCPCANHC

CTCHKH, HamOojee HarpyKeHHYI 4YacTh CTEHKH MEXIy IMOSICOM M OChl0 pebpa clemyer
paccMaTpuBaTh KaK CaMOCTOSITENIbHYIO IJIACTUHKY M MPOBEPSITH COTIaCHO TpeOoBaHWsM M. 7.14*
i 7.16%.

[Tpu pacmonoxenuu pedpa ¢ 0JTHON CTOPOHBI CTEHKH €r0 MOMEHT WHEPIUH JODKCH BBIYUCIIATHCS
OTHOCHUTEJIBHO OCH, COBMEIIICHHOM ¢ OJIMKaHIIICH TpaHbIO0 CTEHKH.

HpOI[OJ'IBHBIG pe6pa JKECTKOCTH CJICAYCT BKIKOYATh B pACYCTHBIC CCUCHUA 3JICMCHTOB.

B ciiydae BBIMONHEHHS IIPOJOIBHOTO peOpa B BUIE rodpa CTEHKU HPH BBIYUCICHUH Hyf CIHETyeT
YUUTBIBATh Pa3BEPHYTYIO JUIMHY rodpa.

MuHMManpHBIE pa3Mepbl BBICTYMAOUIEH YacTH MPOJOJIBHBIX pedep IKECTKOCTU CIEeAyeT
MPUHUMATH COTJIACHO TpeOoBaHUsAM M. 7.10HACTOSIIINX HOPM.

7.20*. B ciyuasix, korjia (hakTH4eCKOe 3HaUCHHUE }Igﬂ" {{ mpeBbllIaeT 3HaUYEHNE, ONPENEIIEMOE MO
. 7.14* (s meHTpaIbHO-CHKATHIX JIEMEHTOB He 00Jice YeM B JIBa pa3a), B pacueTHhIX (hopMyrax 3a
3Hauenue ‘A creqyeT NPUHUMATHL 3HAYEHHE <drzi. BBIYUCIEHHOE C BBICOTOW CTEHKH oi (B

KOPOOUATOM CEUEHMH ONPENENIOTCH #yed W *hgdl JUIS IUIACTHHOK, 0OOpasylolUX CedyeHHe H
PACIOJIOKEHHBIX COOTBETCTBEHHO TAPAJLICIIbHO U MEPICHIUKYIISIPHO TUIOCKOCTH U3ruba):

JUIS IByTABPOBOT'O U LIBEIICPHOTO CCUCHUH Ay = A= (B —lpq )t

JUISE KOpOOYATOTO CEUCHUS:

TPH LCHTPATBHOM CHRATUA Ayoq = A = 2(hyp A ) = 2001 ~ 2ty



TPU BHELICHTPCHHOM CHKATUN H CKATHU C U3THOOM Anpg = A = 2{lyr -frpq i,

3HaueHus #y,4 CIENyeT ONpPeaeIaTh:

JUISl IEHTPAJIbHO-CXKATBIX 3JIEMEHTOB LIBEJUIEPHOTO CEYeHUsI 110 popmyrie

Piyod =£;T‘uw E,-"{FL J (92a)

TJ€ M- YCIOBHAs THOKOCTh CTEHKH IIBEJUIEPHOTO CEUCHUs, IPUHUMaeMast 1o Tadi.27%,

JUIs1 EHTPAJIbHO-CXKATBIX 3JIEMEHTOB JIBYTaBPOBOI'O U KOpOOUYATOro ceueHuil no popmyse

_ H — i)
ffred =t }‘“uw - i_w_l (}‘\uw — k) R_ ) (926)

i ¥

rac }1‘"" - YCJIOBHAasA r'HOKOCTb CTEHKHU COOTBCTCTBYIOILCTO CCUCHUS, IPUHUMAEMas 110 Ta0I.27* npu

#=0;

B IR
2
w = o E'y- yCJIOBHasg THOKOCTh CTEHKH, TIPU BBIYUCICHUU h,-.;,;ﬂ IpuHUMacMas
i

Ui k@fl R.f' .
aBHOM = —«||— ;
p wl 51 E

k- ko3 punMeHT, NnpUHUMAEMbIH PaBHBIM IS IBYTaBpOBOro ceueHus 4£= 1,2 + 0,1§ (pm
» > 3,5cnenyer npunumath A = 3,5)u a1 xkopobuaToro ceuenns 4= 2,9 + 0,24 - 0,74, (npu

hw 7 2,3 cremyer NIpUHUMATH A= 2,3); 31ech . yCJIOBHasi THOKOCTh 3JIEMEHTA, MPHUHSATAs 0
Tabn.27%;

JUISL BHELICHTPEHHO-C)KATBIX M CIKATO-M3THOaeMbIX 3j1eMeHTOB 1o (opmysie (920), rae 3HaueHue

Ay CHEILYET BBIYMCIIATH 110 Tabn.27*, a 3HaueHne & mpu A= Ay

VKa3aHHbIE M3MEHEHHUsS pAcYeTHON BBICOTHI CTEHKH CJEAyeT MPUHUMATh TOJBKO IS
ompe ieNieH sl TUIoMmany cedenus -1 mpu pacuerax no dopmymnam (7), (51), (61)u (62) HacTosmmx
HOPM.

7.21* CTeHKHM CIUIONIHBIX KONOHH MpH #r j£ 2 2,3 [E(E,  crnemyer ykpemnsTsh momepevHbIMH
peOpaMu )KEeCTKOCTH, PacIioIOKEHHBIMH Ha paccTosiauu (2,5 - 3) &, ,f OJIHO OT JPYroro; Ha KaX10M
OTHPABOYHOM 3JICMEHTE JIOJDKHO OBITh HE MEHEe JABYX pedep.



MuHuManbHBIE pa3Mepbl BBICTYNAONICH YacTH TMOMEPEeYHbIX pedep IKEeCTKOCTH CIeAyeT
MPUHUMATh COTJIACHO TpeOOBaHUsM 1. 7.10HACTOSIINX HOPM.

MosicHble NUCTbI (MONKK) LeHTPanbHO-,BHELLeHTPEeHHO-CXKaTbIX,
cXaTo-u3rmdoaemMbiX U U3rubaemMbix 3afieMeHTOB

7.22*. PacueTHyI0 IUMPUHY CBeCa MOSCHBIX JIMCTOB (IOJIOK) P ClefyeT NpUHMMATh PaBHOM

PACCTOSIHUIO: B CBapHBIX JJIEMEHTaX - OT IPaHU CTeHKH (MPH OJHOCTOPOHHHX MIBaX OT TPAHU
CTEHKH CO CTOPOHBI IIBA) J0 Kpas MOSCHOTO JIMCTA (IIOJIKK); B MPOKATHBIX MPOPUIILX - OT Havaga
BHYTPEHHETO 3aKPYIJICHUS JIO Kpas MOJKH; B THYTHIX npoduisix (puc.1ll) - oT kpas BBIKPYKKH
CTEHKH JIO Kpasi MOSICHOTO JHCTa (MOJIKH).

7.23*. B ueHTpanbHO-, BHEIEHTPEHHO-CKATBIX M CKATO-M3THO0AEMBIX AJIEMEHTaX C YCIOBHOM

ruokocTeio A or 0,8 10 4 OTHOLIEHNE PACYETHO! MMPHHBI CBECA MOACHOTO JHCTa (MONKHK) for K
TOJIIIMHE £ CclelyeT NPUHUMATh He 00Jiee 3HAUCHHH, ONpeIeIsieMbIX 10 popmyinam Tadr.29*.

Tabnuma 29*
XapaKkTepucTHKA MOJKH (MOSCHOTO JINCTA) b of
U CEUEHU dDJIEMEHTAa HauOonpime oTHOIIEHUS T
HeokaiimnenHast 1pytaBpa u TaBpa b . _
= (0,36 +0,10X)
OxaiimiieHHast peOpoM JIByTaBpa U TaBpa & "

ET = (0,54 +0,15%)

Heoxkalimnennas PaBHOIIOJIOYHBIX YT'OJIKOB W THYTBIX

npodusiei (3a HCKITFOUEHUEM MIBEJLIEPA) :_,.I" = {040+ G,U?i)
OxaiimiieHHass peOpoOM PaBHOIOJIOYHBIX YIOJKOB H by _
THYTBIX npoduiieit T (0,50+0,18A)
HeoxaiiMnennast 60JpI1asi HEPABHOIOJIOYHOTO YTOJIKa U bgf _
0JIKa IIBeJIiepa " (0,43 + 0,03x)

OKaﬁMHeHHaﬂ pe6p0M 158 YCI/IHGHHaﬂ IIJIaHKaM rHyTBIX bﬂf _
Hp()(l)m‘[eﬁ f_ = (0,85 + 0,19}'\}

Ipu 3Havemmsx »<0,8 wmm * >4 B QopMmymax Tab6m.29* cieayeT NpPHHAMATH
cooTBeTCTBEHHO * = 0,8 unu * = 4.



7.24. B usrubaeMbIX 5JI€MEHTaX OTHOLICHME WIMPHHBI CBECA CHKATOTO T0SCA fof K TONIIMHE
{ cleqyeT MPpUHUMATh He 0oJiee 3HAUeHUH, onpeaensemMbix mo Taoum.30.

Ta6muua 30
Haubonpune 3naueHus
Pacuet u3run6aempix XapakTepucTHKa cBeca b of
3JIEMEHTOB OTHOIIICHUA T
B npezenax ynpyrux | HeokaliMineHHbIH b of I3
nedopmanuii — =03 .
t [
OxkaiimiIeHHBIN peOpoM Byr
— =075 [—
*|J £ v
C y4eTOM passurtus | HeokaimiieHHBIN B 2= 0110 11y,
IUTACTUYECKUX

1 HO HE 0ostee
nedopManuii 05 /B[R,

OxkaiimiieHHBIN peOpoM
by f2= 016k 1 1y,
HO He Oouee
075 (B[R,

Hpu fyp fe, 22,7 {E/R, HanOonblnee 3HAYCHHC OTHOWICHWS &,y /¢ clexyer

IIPUHUMATh.

JUISL HEOKaMMIIEHHOIO CBEca e’:@‘ fi=0,3 /& jR ;

JUIsl OKaiiMiIeHHOTO peOpoM cBeca .E:‘%r it =045 & /Ry

O6o03Havyenus, npuHsaTeie B Ta61.30:

.329 - pacuc€THasd BbICOTA 6aJ'IKI/I,

{,,~ TOJIIIITHA CTEHKH OaJIKu.

7.25.BpIcoTa OKaHMIIAIOIIErO pebpa MOJIKU dyf . U3MEPAEMas OT €€ OCH, JOJDKHA OBITh HE MEHEE

0,3%,; B dneMeHTax, HE YCHICHHbIX IUiankamu (puc.1l) u 0,25?%.-' - B JJIEMEHTaX, YCHUJICHHBIX

IUTAaHKAMH, IPH 3TOM TOJIIIMHA peOpa T0DKHA ObITh HEe MeHee 2 yf ,,ll' Ry ‘.f‘ B



7.26*. B 1EHTpambHO-CKATHIX JJIEMEHTaX KOpPOOYaTOro CEYCHHs HAWOOJIbIIEE OTHOLICHHE
pacueTHOI IMPUHBI TI0sica K TOJNMMHE S /£ crietyeT npuHMMATh Mo Tabn.27* Kak Jyisi CTEHOK
KOpOOYaTOro ceueHusl.

Bo BHEIEHTPEHHO-CKATHIX M CKATO-U3TH0AEMBIX dJIEMEHTaX KOpoO4aToro ce4eHus: HauboIbIee
OTHOWICHHE y /£ CIEAYET NIPUHIMATS!

npu # £ 0,3 - xak 1714 HeHTpaTbHO-CKATHIX HIEMEHTOB,
) 5 — ! .
Hpﬂmzl.gl/l N 52+ 004 bﬁ:}‘ff_x'IEJRy’

mpu 22 10w A > 2+ 0,04 bye ft = (04 +030)(1-0,01m)

[Ipu 3HAYEHHUSIX OTHOCUTENBHOTO dKcieHTpucutTeTa 0,3 < < 1 HauOOIBIINE OTHOILIEHMS b@‘ it

cleayeT ONpeneNnaTh TUHEHHON MHTEePIOoNAuell Mexy 3HAUCHUAMH & /!, BBIYUCIIEHHBIMH IIPU
m=0,3u ™~ 1.

7.27*. 1lpy Ha3HAYCHUW CEUEHUH IICHTPAIbHO-, BHEIECHTPEHHO-CKATBIX M CHKATO-M3THOaeMBIX
3JIEMEHTOB 10 MPEJACIbHONW THOKOCTH, a M3THOAaeMBIX 3JIEMEHTOB - 1O MpPEAeNbHBIM Mporudam, a
TaK)K€ IPU COOTBETCTBYIOIIEM OOOCHOBAHWU pAcdYeTOM HAWOONBIINE 3HAYCHHS OTHOIICHUS

PacueTHOI IIMPHHBL CBECA K TONIIHUHE f,¢ / £ CIEAYeT yMHOXATh HA Kodbduument /K, ¢, /o, HO

He Oosiee uem Ha 1,25.

3neck cieayeT NpUHUMATh!

JUI IEHTPAJIBbHO-, BHEIIECHTPEHHO-CKATHIX M CXKATO-MU3rHO0AEMBIX DJIEMEHTOB. %m- MCHBIIEE W3
3HAYEHUH .4, %y .C¥, UCIOJIB30BAHHOE IIPHU IIPOBEPKE YCTOMUMBOCTHU dIeMenTa; ¢ = A/ A,

Ui W3rU0aeMbIX DJIIEMEHTOB. #,,=1; 7 - Oonpimee W3 JABYX 3HAUYCHUH o = o 501041
i (ﬁ)b
_ M, MJ,
g = pi——x
Jg Jg

8. PACYET JINCTOBbIX KOHCTPYKLIUA

PacueT Ha NMPOYHOCTb

8.1. PacueT Ha MPOYHOCTH JIUCTOBBIX KOHCTPYKIM (000JOYEK BpAaIlCHUs), HAXOJAIIUXCS B
0€3MOMEHTHOM HaNpsHKEHHOM COCTOSIHHH, CJIEAYET BBITIOJIHSATH 10 GopMyie



2 2 2
.Jcrx—crxcr},+ﬂy+3rjg, SRy, (93)
rie 0, W 0,- HOPMAJIbHBIC HANPSDKEHNS 10 ABYM B3aMMHO IEPIECHANKYISPHBIM HallPABICHUSM;

¥, - KO3(QOHULUUEHT yCIOBUHA PabOThl KOHCTPYKIMH, Ha3Ha4yaeMblii B COOTBETCTBUHU C
tpeboBanusiMu CHull mo npoekTupoBaHUIO COOPYKEHHI TPOMBIIUICHHBIX TPEIPUSTHH.

HpI/I 9TOM aOCOJIIOTHBIE 3HAYEHHUS TIJIaBHBIX HaprI)KeHI/Iﬁ JOJIZKHBI ObITH He OoJjiee 3HAYECHUH

PAcUETHBIX COMPOTHBICHUH, yMHOKEHHBIX Ha ¢ .

8.2. Hampsokenuss B 0E3MOMEHTHBIX TOHKOCTCHHBIX o0Oosioukax Bpamienus (puc.17),
HAXOAAIIUXCS TOJT IaBJICHUEM KHJIKOCTH, Ta3a WIH CBITy4ero Marepuala, cleayeT OnpeaeisTh 1Mo
bopmynam:

L.22.2 (94)
A 1 :
1T S cosh

rae €1 u < 2- COOTBETCTBEHHO MEPUAMOHAIBHOE U KOJIBLEBOE HAPSIKEHNUS;
7 U ¥2 - paznychl KPUBHU3HBI B TJIaBHBIX HAIIPABJIEHUSAX CPEIMHHON MOBEPXHOCTH 000JI0UKH;
¥ - pacueTHOE JJaBJICHUE Ha €IUHUILY TIOBEPXHOCTH 000JIOUKH;

{ - TonIMHA 000JI0UKH,

F - mpoeknuus Ha 0Chb Z ~ Z 00OJOYKH MOJHOTO PACYETHOTO JIABJICHUSI, JCHCTBYIOIIErO Ha
qacTh 06onouKK 2 (puc.17);

*u - paguyc u yroiu, mokasaHHble Ha puc.17.

L T T ! T
fi ¥
7 N E—
A/
t
Z e
pii

Puc.17.Cxema o0osoukn  Puc.18.Cxema KOHUUYECKOM
BpaICHHS 000JI0YKH BpalleHUs



8.3. HampspkeHus B 3aMKHYTBIX OE3MOMEHTHBIX TOHKOCTEHHBIX OO0OJIOUKax BpalleHHs,
HaXOAAIIUXCS [0J1 BHYTPEHHUM PaBHOMEPHBIM JIaBJICHUEM, CJIEYET ONPeNesTh 1o (popMynam:

I TUJITUHAPUYICCKUX 000J10UeK
Ia oy

_ P (97)

0y =03,
JJIs1 KOHNYCCKHUX 000J10U€eK

r or
=— =—, 98
“1 2oz a3 toosf (98)

rae g -pacucTHOC BHYTPCHHCC JABJICHUC HA CAMHUIY ITOBECPXHOCTHU OGOJ’IO‘-IKI/I;

{ - paJinyc CPEIMHHON MOBEPXHOCTH 000104KH (puc.18);
- yros Mex 1y oOpa3ymolei KoHyca u ero ocbio Z ~ 2 (puc.18).

8.4. B mecrax m3MeHeHHs (DOPMBI HIIM TOJIIMHBI OOOJIOYEK, a TaKXKE H3MEHEHHS Harpy3Kd
JIOJDKHBI OBITh YITEHBI MECTHBIC HanpshkeHus (kpaeBoi 3 dekr).

PacueT Ha yCTONYNBOCTb

8.5. Pacyer Ha ycTOMYMBOCTD 3aMKHYTHIX KPYTOBBIX HUJIHMHIPHYECKUX OOOIOYEK BpALICHHS,
PaBHOMEPHO CXKaThIX MapaJlIEIbHO 00pa3yIOIIUM, CJIEIYET BBIITOJIHATE MO (GopMyJie

(99)

=] ke FeDerls

rJe |- PaCYETHOE HANPSIKEHUE B 000JI0UKE;
0 .,1- KPUTHYECKOE HANpPSIKEHUE, PABHOE MEHBIIEMY U3 3HAYEHMH wRJ. i c&ifr (3mecy -
paaryc CpeJMHHOM TIOBEPXHOCTH 000JIOUKH; - TOIIMHA 0O0IOYKH).

3uauenus koddpuumuentos ¥ npu 0 <7 /#2300 cnenyer onpenensts no Gpopmyie



By r
w =097 - 0,00025+ D,QSE . (100)
3naueHust KOAPGUIMEHTOB < CJIeIyeT ONpeaessaTh Mo Tat.31.

Tabmuua 31

rf¢ 1100 | 200 | 300/ 400 600 800 100300 2500

¢ 0,22/0,18|0,16 /0,14 0,11 /0,09 0,08 | 0,07 | 0,06

B ciydae BHELEHTPEHHOro CKaTHsl MapajUlebHO OOpasylooIUM WM YUCTOro u3ruda B
JMaMeTpaIbHOM IUIOCKOCTH NP KacaTeJIbHBIX HANpsSKEHUAX B MeCTe HauOOJIbIIIET0 MOMEHTA, He

o 33
npeBbimatomux 3Hadenuit 0,072/ 77", manpskenwe T:rl JOMKHO OBITH yBEIMYEHO B

(1.1 -0la, /o 1) pa3, riae ©(- HaMMEHbIlee HampspKeHHe (PacTATMBAOIIME HAMPSHKCHUS CUHUTATH
OTPULIATEIIHHBIMH).

8.6. B Tpy0ax, pacCUMTBHIBAEMBIX KaK CXKAThIe WM CHKATO-U3rHOAaeMbie CTEPIKHU, IPH YCIOBHOM
FHOKOCTH * = A Ry ;’E 20,65 10/mKHO OBITH BBITIOJTHEHO YCIIOBUE

rie $314 [FE, . (101)

Takue TpyOBI CleIyeT pacCUUTHIBATh HA YCTOMYMBOCTD B COOTBETCTBHH C TPEOOBAHUSAMHU pasll. S
HACTOSIIMX HOPM HE3aBHCUMO OT pacyeTa Ha YCTOWYMBOCTh CTEHOK. PacueT Ha yCTOWYMBOCTH
CTEHOK OECIIOBHBIX MIIM DJIEKTPOCBAPHBIX TPyO He TpebyeTcs, ecnM 3HadeHue * f{He IpeBHILAET
MOJIOBUHBI 3HAUCHH, onpeessieMbx o Gpopmyie (101).

8.7. ]_[I/IJ'II/IH,Z[pI/I‘-IGCKaﬂ MaHeJib, OCPTasaA MO ABYM 06paBYIOH_[I/IM U ABYM AyraMm HaHpaBJ’IﬁII()H.IefI,

2
PaBHOMEPHO CXKaTas BIOJb 00pasyromux, mpu & [ (7t} £ 20 [ne & - mupuHa nanenu, n3MepeHHas
[0 Jyre HaNpaBJAIONIEH) JOJDKHA OBITh pPAcCYMTaHA Ha yCTOMYMBOCTH KakK IUIACTMHKA IO
bopmynam:

TIpH pacueTHOM HampshkeHun 7 £0,8 Ry

Lo

b
£1,9.]—

£ o)

(102)

x

IIpHU pacyCTHOM HalpsDKEHUH & = R_}.

RJ'
<37/ 14500 — . (103)

l:-o.|'3--



[Tpu 0,84?_;, {af :’i",, HauOoJNbIlIee OTHOMICHUE /1 CIElyeT ONpeAesaTh JIMHEUHOU
WHTEPIOJISIIUEH.

2 o
Ecmu &%/ (7£) > 20, manens cieyeT pacCUMTHIBATh HA YCTOHYMBOCTH KakK 000JI0YKY COTJIACHO
TpeboBaHusIM 1. 8.5.

8.8*. Pacyer Ha yCTOWYMBOCTh 3aMKHYTOM KPYrOBOH IIMJIMHAPUYICCKONH OO0JIOUYKHU BpAIICHUS MTPH

JICCTBUY BHEIIHETO PAaBHOMEPHOTO JABICHHS #'. HOPMAJILHOTO K OOKOBOW MOBEPXHOCTH, CIEAYET
BBIMOJIHATH 10 hopmyie

=l i FeTards (104)

re 92 TPl pacdyeTHOE KOJIbIIEBOE HAMPsKEHUE B 000JI0UKE;

J.,7 - KPUTHYECKOE HANPSHKEHHUE, OTIpeiesieMoe To popMyliam:

npu 0,557+ 210

0oy = 0550 Dt i r)'2, (105)
npu {7 220
Opy = 017E( {7 (106)

npu 10 < {7 < 20 HanpspkeHue 7.2 CHENAYET OMPENENATE INHEWHON HHTEPIIONISIUEN.
3nech { nnWHA MWIMHIPUYECKONW 000T0YKH.

Ta ke 0607104Ka, HO YKpeIJIeHHas KOJIbIEBBIME peOpaMu, PacroNoKeHHBIMU ¢ marom ¢ 20,57
MEXIy OCSAMH, TO/DKHA OBITh paccuMTaHa Ha yCcTOW4MBOCTH 1o ¢opmynam (104) - (106)c
I0JICTAHOBKOI B HUX 3HAYEHUs § BMECTO !-

B sToM ciydae moimKHO OBITH yIOBJIETBOPEHO YCJIOBHE YCTOWYMBOCTH pedpa B CBOEH MIIOCKOCTH
KaK C)KaTOTrO CTEP)KHS COTJIACHO TpeOoBaHMSIM I1. 5.3 mpu N=prs n pacyeTHON JJIMHE CTEPKHS

fg_r= 1,8". mpu sTOM B ceueHue pebpa cleAyeT BKIOYATh YYacCTKA OOOJIOUKH IITUPUHOU

0,65¢./£/ &y ¢ kaxzo0ii CTOPOHBI OT ocu peOpa, a yCIOBHas THOKOCTh CTEPKHS =2 fR, [E ye

JI0JDKHA TIpeBbImath 6,5.

[Tpu ogHOCTOPOHHEM PeOpe KECTKOCTH €r0 MOMEHT MHEPIIUH CIICAYET BBIUUCIIATh OTHOCHUTEIILHO
OCH, COBIAJAIONICH ¢ OirpKaiiiel MOBEpXHOCTHIO 000I0UKH.

8.9. Pacuer Ha yCTOMYMBOCTH 3aMKHYTOH KPYrOBOH IMJIMHIAPUYCCKOW OOOJIOYKH BpaIIeHUS,
MOJIBEP’)KEHHOM OJHOBPEMEHHOMY JCHCTBHIO Harpy3ok, yka3aHHbIX B mm. 8.5 m 8.8*%, cimemyer
BBINOJTHATH 1O (hopMyIie



E"l+02

Terl Porl

Loy, (207)

rae “¢rl JOJDKHO OBITH BBIYMCICHO COTJIACHO TpeboBaHmsAM 1. 8.5,a 7«2 - cormacHo TpeOOBaHUSIM

. 8.8*.

8.10.Pacuer Ha yCTOHYMBOCTh KOHMYECKOW OOOJIOUKH BpAICHUS C YIJIOM KOHycHOcTH 5 % 60°,
ckaTol cuioit & BHoib ocu (pric.19) cienyeT BBIMONHATE 10 GopMmyie

Ny N, (108)
rac N,:r - KpUTHYCCKaA CHJIA, OoIpcacirsieMasl 1o q)OpMYJ'IC
N, = 6.28n,t0,, cos” 8, (209

3IECh { - TOJIIIHMHA 000JIOYKH;

T ap| - 3HAYCHUC HAIIPSAIKCHUA, BBIYHUCIICHHOC COITIACHO Tp€6OBaHI/I$[M . 8.5¢ 3amenoi paauyca

I pagnycoM fy:. paBHBIM

0,9 + 018
= 110
i cosf (110)
| »
|
?’1 '
t S g
I h
|
e

I
Fa
fu
Puc.19.Cxema koHHYECKOI 000JIOUKH BpAIICHHUS O] IEHCTBUEM MPOJIOJILHOTO YCHIIUS COKATHUS

8.11. Pacyer Ha YCTOWYMBOCTH KOHHYECKOW OOOJIOYKH BpalICHUS TpPHU JCHCTBUH BHEIIHETO
paBHOMEPHOIO JaBieHHs #: HOpPMaJbHOrO K OOKOBOW IOBEPXHOCTH, CIEAYET BBINOJIHATH IIO

dbopmyre

03 £ 72002, (111)



30€Ch 07 = By fi- pPaCUYCTHOC KOJIbICBOC HAIIPSKCHUC B O6OJ'IO‘-IK€;

O .y3- KPUTHYECKOE HANpsDKEHME, olpejessieMoe o Gopmyiie

a2
Oury = 0558 1h)[e 1 ) (112)
/e /- BBICOTA KOHUYECKON 000JI0UKH (MEK/Ty OCHOBAHHSMH);
- PaIryc, onpenenseMsiii mo gpopmyie (110).

8.12. Pacuer Ha YCTOHYMBOCTh KOHHYECKOH 00O0JIOUKM BpallE€HUs, MOJBEPKEHHOU
OJJHOBPEMEHHOMY JIeHiCTBHIO Harpy3ok, ykazaHHbIx B mm. 8.10u 8.11, cnmenyer BBINOJHATH IO

dbopmyre

N 02
Ny @ ra

Core (113)

TJIe 3HAYeHNS .y M O o2 CHETyeT BRIYUCIATH 10 popMynam (109)u (112).
8.13. Pacyer Ha YCTOHWYMBOCTH IOJHOH cdeprudeckoil 000104ku (MM €€ CEerMeHTa) IpH
r{f 750 M neiiCTBMU BHEIIHEr0 PaBHOMEPHOTO JABJIEHHs #. HOPMAJIbLHOIO K €€ MOBEpXHOCTH,

CJIeZIyeT BBINIOJIHATH 0 (opMyJie

T LY (114)

rze o = pr {2t - pacueTHOE HANPSHKCHHUE,
ep = ULEL] 7 - xpuTHuecKoe HanpsiKeHue, IPHHMMaeMoe He Gosee &, |

7' - payC CpeIUHHOM MOBEPXHOCTH CHEPHI.

OcHOBHbIe TpeboBaHUs K pacyeTy
MeTannm4ecknx MeMOopaHHbIX KOHCTPYKLIMIA

8.14. Ilpu pacueTe MeMOpaHHBIX KOHCTPYKIMH ONMUpaHUE KPOMOK MeMOpaHbl Ha YIPYTrHe
AIIEMEHTHI KOHTYpa CIIeyeT CUUTATh IIAPHUPHBIM MO JMHUH OMHPAHUSA U CIIOCOOHBIM Iepe/IaBaTh
CIIBUT Ha 3JIEMEHTHI KOHTYpA.

8.15.Pacuet MeMOpaHHBIX KOHCTPYKITUH JIOJDKEH MPOU3BOIUTHCS HA OCHOBE COBMECTHOM pabOThI
MeMOpaHBI U JIEMEHTOB KOHTYpPa C YU4ETOM HX Ie(OPMHUPOBAHHOTO COCTOSIHUSI M T€OMETPHUYECKOMN
HEJMHEHHOCTH MEMOpPAHBI.



8.16. HopmanbHble U KacaTelbHbIE HAMpPSHKCHUS, paclpeseleHHbIe MO KPOMKaM MeMOpaHsbI,
ClIeJlyeT CUMTaTh YPaBHOBEIIEHHBIMU CXKaTHEM U U3rMOOM OIOPHOTO0 KOHTYpa B TAHT€HLUAIbHOM
IIJIOCKOCTH.

[Ipu pacueTe ONOPHBIX TEMEHTOB KOHTYpa MEMOPAHHBIX KOHCTPYKIMH CIeIyeT yUYUTHIBATh!
M3rub B TAaHT€HIUMAIBHOM MJI0CKOCTH;
0CEBOE CKATHE B DJIEMEHTAX KOHTYpA,

CIKAaTHUC, BbI3BIBACMOC KaACATCIbHBIMH HAIIPSKCHUAMUA 110 JIMHUKW KOHTAKTa M€M6paHBI C
3JICMCHTaMH KOHTYpa,

H3rub B BepTHKaHBHOﬁ IIJIOCKOCTH.

8.17. Ilpu mnpukperyieHu:H MeMOpaHbl C SKCIEHTPHCHTETOM OTHOCHTEIBHO IIEHTPA TSKECTH
CeUeHUs] DJIEMEHTOB KOHTypa Kpome (akTOpOoB, yKazaHHBIX B M. 8.16, mpu pacyere KOHTYpOB
CIIelyeT YUYUTHIBATH KPYUECHHE.

8.18. Ilpm ompeneneHUy HANPSHKEHUH B IIEHTPE KPYIJIBIX B IUIAHE IUIOCKUX MeMOpaH
JIOMyCKAaeTCsl MPUHUMATB, YTO OTIOPHBIN KOHTYP SIBISIETCS HEACPOPMHUPYEMBIM.

8.19. Jlns ompeneneHuss HANPSHKEHUH B LEHTPE SJUIMNTHYECKON MeMOpaHbI, 3aKpEIJICHHON Ha
neGOopMHpPYEeMOM KOHTYpeE, JOMycKaeTcs NpUMEHSATh TpeOoBanus 1. 8.18 nmpu ycinoBuu 3aMeHbI
3HAUCHHUS pajinyca 3HaYeHHEM OOJIbIICH TJIABHOW MOJIyoCcH 3Jutuiica (OTHOLICHHE OOJIbINEH MOayocH
K MEHBIIICH J0JDKHO OBITH He Oostee 1,2).

9. PACYET 3JIEMEHTOB CTAJIbHbIX KOHCTPYKLUIA
HA BbIHOCJINBOCTb

9.1. CranbHble KOHCTPYKIIMK M UX 3JIEMEHTHI (IOJIKPAaHOBBIC Oayiku, Oanku pabovMX ILIOIIAIO0K,
AJIEMEHTBI KOHCTPYKIUIA OYHKEPHBIX M Pa3rpy30UHBIX ICTAKa]l, KOHCTPYKIIUH IO JBUTATEIH U JIp.),
HENOCPEICTBEHHO BOCIHPHHUMAIOIINE MHOTOKPATHO JCHCTBYIONIME TMOIBWKHBIC, BHOpaIlMOHHBIC

WKW ApYTroro BUJa HArpy3Kd € KOJUYCCTBOM HUKIIOB Hal"p}’)KCHI/II\/’I 10‘:i )41 60.]'166, KOTOpbIC MOT'YT
MPUBCCTHU K SABJICHUIO YCTAJIOCTH, CICAYCT NPOCKTUPOBATHL C MIPUMCHCHUCM TAKUX KOHCTPYKTUBHBIX
peIHeHI/IfI, KOTOpPBIC HC BbBI3BIBAIOT 3HAYUTEIILHOMN KOHOCHTpAaluu HaprI)I(eHI/IfI, U TIIPOBCPATH
pacdeTOM HAa BBIHOCJIMBOCTD.

KonndgecTBo OUKJIOB Hany)I(eHI/II\/’I CJICAYyCT MNPUHUMAThb IO TCEXHOJIOTMYCCKUM Tp€6OBaHI/I$IM
OKCILTyaTaluu.

KoHCTpyKIMM BBICOKMX COOpPYXEHHUH THUIla aHTEHH, JbIMOBBIX TpyO, MadyT, GalleH U MOIbEMHO-
TPAHCIIOPTHBIX COOPYXEHHM, MpOBepsieMble Ha PE30HAHC OT JEMCTBUS BETpa, CJIEIyeT MPOBEPSATH
pacueToM Ha BHIHOCIUBOCTb.



Pacduer KOHCTpyKIMIi Ha BBIHOCIMBOCTh CIIEJYET TMPOU3BOJAUTH Ha JIEUCTBUE HArpys3ok,
ycTaHaBiIMBaeMbIX corjacHo TpeboBanusm CHull o Harpy3kam u BO3JEHCTBUSM.

9.2*. PacueT Ha BBIHOCJIMBOCTH CIIEAYET MPOU3BOJIUTH IO GopMyIie

o RNIX i QR'P'-TV - (115)

rae £y - pacueTHOe CONPOTHBIICHHE YCTANOCTH, IPUHAMAEMOE MO Ta611.32* B 3aBUCHMOCTH OT
BPEMEHHOTO COMPOTHBIICHHUS CTAJIM M TPYIIT SJIEMEHTOB KOHCTPYKIIUH, MPUBEACHHBIX B Ta01.83%;

& - k09(h PHUIIMEHT, YIUTHIBAIOIINN KOJIMYECTBO IIUKJIOB HATPYKEHUH ¥ U BBIYMCIISIEMBIA:

npu # < 35 10° o bopmyiam:

JUISL TPYIII 3jieMeHToB 1 1 2

- l:mt:u54[i]2 —ui[i] +175; (116)
I e) U ee)

JUISL TPYIIIT 3JIEMEHTOB 3 - 8

2
H #
o = U,D?[—] - 0,64[—] +2.2; 117
10° 10° (117)
mpu 223310 @ =077,
Ty - KOOPQUIMEHT, ompeseiseMblii 1Mo Ta0i.33 B 3aBHCHMOCTH OT BHJA HANPSHKEHHOTO

COCTOSIHUA U KOd(PPUIIMEHTa aCUMMETPUH HAMNPSOKEHUUH £ = T pgp {0 mxs 30€Ch Tmax U O -
COOTBETCTBEHHO HauOOJbllee W HaWMEHbIIee 10 aOCONIOTHOMY 3HAUYEHHIO HANpsHDKEHUS B
paccUMThHIBAEMOM DJJIEMEHTE, BBIUMCJIICHHBIC 110 CEYEHHI0 HETTo 0e3 ydera kod(duimenta

JTUHAMUYHOCTH U KOd(PPUIMEHTOB ¥.#,.%'5 [lpu pa3sHO3HAYHBIX HANPSHKEHUAX KOAIPPHUITUEHT
ACUMMETPHH HAIPSHKEHUH CIIelyeT MPUHUMATh CO 3HAKOM "MHUHYC".

[Ipu pacueTax Ha BHIHOCHMBOCTH mo (opmyne (115) mpoussenenme ©R,Y, He IOIKHO
IIPEBBIIATh Ru f T

Tab6muma 32*
['pynna 3uayenus &, npu BpEMEHHOM CONPOTUBJICHUH CTAJIH Pa3PhIBY L
DIIEMEHTOB 5
MITa(xrc/cm
1o 420 ¢B. 420 cB. 440 ¢B. 520 ¢B. 580
(4300) |(4300)m0 440, (4500)m0 (5300)10 | (5900)10 635




(4500) 520 (5300) 580 (5900) (6500)
1 120 (1220)| 128 (1300) | 132 (1350) | 136 (1390)| 145 (1480)
2 100 (1020), 106 (1080) | 108 (1100)| 110 (1120)| 116 (1180)
3 Jiis Bcex mapok cranmu 90 (920)
4 Jist Becex Mapok cramu 75 (765)
5 Jnst Becex mapok cramu 60 (610)
6 Jist Becex mapok cramu 45 (460)
7 Jist Bcex mapok cramu 36 (370)
8 Jnst Bcex mapok cramu 27 (275)
Tab6muua 33
T e Koapdunuent acummerprn @DopMyIIbl AJ1s1 BHIYKCICHUSI
HaNpsKEHUH £ ko3 durmenrta vy
-1£p20 25
Y 15-p
Pactsxenue 0«2 %0,8 20
Fu T 10—
L T8
0,8¢# <1 1,0
Yo 5T
£
Cxarue R | 2
Yo 5T
1-p

9.3. CranpHble KOHCTPYKIIMU M MX DJIEMEHTBHI, HEOCPEICTBEHHO BOCIIPHHUMAIOIINE HATPY3KH C

. 5
KOJIMYECTBOM ILMKJIIOB HarpykeHwid menee ", ciemyerT mMpoeKkTHpOBAaTh ¢ NMPUMEHEHHEM TaKHX
KOHCTPYKTUBHBIX PELICHUN, KOTOPHIE HE BBI3bIBAIOT 3HAYUTEIBHOW KOHLUEHTPALMN HANPSKEHUH, U
B HEOOXOAMMBIX CIIy4asix MPOBEPSATH PACYETOM HA MAJIOIUKIOBYIO IPOYHOCTD.

10. PACYET 3JIEMEHTOB CTAJIbHbIX KOHCTPYKLIUA
HA NMPOYHOCTb C YYETOM XPYINKOIO PA3PYLLEHUA

[lenTpanbHO- ¥ BHELIGHTPEHHO-PACTSIHYThIE JIEMEHTHI, @ TAKXKe 30HbI PACTSKEHHS M3rHOaeMbIX

3JIEMEHTOB KOHCTPYKILIMH, BO3BOJAMMBIX B KiuMaTudeckux paifomax [1. Iz, Mo, T3, Iy » I,
cllelyeT MPOBEPATH Ha IIPOYHOCTH C YU4eTOM CONMPOTUBIIEHHUS XPYIKOMY PaspylIeHHIO o hopmyIie

T mar SﬁPﬂ oy

(118)



rac 7 max - HAaMOOJIBILIEE pacTAruBaromce HAIPSAKCHUC B paCUCTHOM CCUCHHU JJICMCHTA,
BBIYMCIIEHHOE 110 CEYEHUIO HETTO Oe3 ydeTa KOBq)(l)I/ILII/ICHTOB JAAHAMHUYHOCTH U %'

5 - k03 unmeHT, npuHUMaeMsbIii 1o Tad1.84.

DJeMeHThl, NpoBepsieMble Ha MPOYHOCTh C YYETOM XPYIKOTO pa3pylIeHHs, CIeayeT
MIPOEKTUPOBATh C NMPHUMEHEHHEM pELIEHUH, NpU KOTOPBIX HEe TpeOyeTcsl yBeJIWYUBATh IUIOIIAJb
CEUeHUs!, YCTAHOBJICHHYIO PaCYeTOM COIJIACHO TPEOOBAHUAM Pa3i. S HACTOSAILIUX HOPM.

11. PACYET COEAUHEHUN CTANbHbIX KOHCTPYKLIUA

CBapHble coeauHEeHuA

11.1*. Pacuer cBapHBIX CTBHIKOBBIX COCIMHEHUN Ha IEHTPAIbHOE PACTSIKEHHE WM CHKaTHe
CllelyeT MPOU3BOJUTH 1O hopMyIie

N
E < wp Yo (119)

rjae ¢- HauMeHbIlas TOJIUHA COEeIUHSIEMBIX 3JIEMEHTOB,

{,,- pacueTHas JUIMHA IIBa, PaBHAs MOJHOHN €ro JJMHE, YMEHBIIEHHON Ha 2!, WM MOJIHOU ero
JUIMHE B CJly4ae BbIBOJA KOHIIOB LIBA 32 MPEAEIbI CThIKA.

[Ipu pacueTe CBAapHBIX CTHIKOBHIX COEJAMHEHHIl DIEMEHTOB KOHCTPYKIHI, PacCYUTAHHBIX
cornacho 1. 5.2,8 popmysie (119)BMecTo Yy clesyeT IPUHAMATD Fyy ¥y -

Pacuer CBApPHBIX CTBIKOBBIX COG,I[I/IHGHI/II\/’I BBIINIOJIHATH HC Tp€6y€TCﬂ IIpyu IPpUMCHCHHUH CBAPOYHBIX
MaTCpHrajIoB COTIJIACHO HpI/IJ'I.Z, IIOJIHOM IIPpOBAapC COCAUHACMBIX 2JICMCHTOB U (1)I/I3I/ILI€CKOM KOHTpPOJIC

Ka4ueCTBa PaCTAHYTBIX HIBOB.

11.2*. CapHble COCIMHEHUS C YIIIOBBIMH IIIBAMU MPH JACHCTBUHU MPOJOIHHON U MOTIEPEUHOMN CHII
CIIeIyeT PacCUUTHIBATh Ha cpe3 (YCI0BHBIN) 1Mo AByM ceueHusiM (puc.20):

2

77

Puc.20.CxemMa pacueTHBIX CEYCHHUI CBAPHOTO COCTMHEHUS C YIIIOBBIM IIIBOM

1 - ceuenue o MCTAJI1y 1IBQ, 2 -ceueHue 1o MCTAJUTy I'paHUIbI CILUIaABJICHUA



o Mertasuty 1mBa (cedenue 1)

i (I'Sj"s:j'fw) S wa’?’w_}"?c;

10 METaJUTy TPAHHMIIBI CIUIaBJIeHus (CeucHue 2)

rae

'8,}— nu 'EE- K03(1)(1)I/IL[I/I€HTBI, IIPUHUMACMBbIC IIPH CBAPKE DJJIEMCHTOB H3 CTAJIM. C IPEACIOM

texkydectu 10 530 MIla (5400 krc/cm 2) - mo T1a6:1.34*; ¢ npenenom Tekyudectu cBbie 530 Mlla

2 .
(5400krc/cm ) He3aBUCHMO OT BHJIAa CBApKH, IMOJIOKEHHUS I1IBA M JUAMETPa CBAPOYHOU MPOBOJIOKH

,ﬁf = 017H ﬁz: 11

Twi M Twz- KOIQOUUMEHTHI yCIOBMH pabOThl miBa, paBHble 1 BO BCEX cCiydyasx, Kpome

KOHCTPYKIIMI, BO3BOJMMBIX B KIMMaTH4eCKkux paionax Ij, I, Iy u O3, ana kotopeix Ywf = 0,85

JUI MeTajula IIBa ¢ HOPMaTHUBHBIM conpoTuBienueM £, = 410MIla (4200xrc/cm 2) u Tw:= 0,85

- IUISL BCeX CTajiei.

Ni (ﬁzkf‘?w) LR Pue¥e

(120)

(321

f1v- pacdCTHadA AJIMHA 1IBa, IpUHUMAacMasd MCHBIIC €ro MOJHOM JJINHBI Ha 10 MM,

Ta6muua 34*

Bun cBapku npu 3nageHnst KOOPPUIUHCHTOB ¢ 1
TMamMeTpe [Tonoxenue Koaddumm §, TPU KATeTax MIBOB, MM
CBapOYHOM Ba €HT f

IPOBONIOKK & , MM
3-8 9-12| 14-16 18wmu
Oonee
ABTOMaTHn4eckas B nopouky & I 11 0,7
npu
dr = 3 = 5 ﬁz 1)15 110
Hwxnee By 11 0,9 0,7
&, 1,15 1,05 1,0
ABTomarnyeckas ¥ | B yomouky i I 0,9 0,8 0,7
MOJTyaBTOMAaTHYECKa 5, 1,05 1,0
s
npu Huxnee, & ; 0,9 0,8 0,7
d=14-2 TOPU30HTAJIHLHO
<,




BEPTHKAJILHOC g, 1,05 1,0
Pyunas; B nomouky, G i 0,7
MOJIyaBTOMAaTUYECKa | HUXKHEE,
i TOPU30HTAIILHO
MIPOBOJIOKOM €,
CILTOIITHOTO
CEYEHU MpU by <1,4 BCPTUKAJIBHOC, .3: 1,0
WJTA IOPOIIKOBOH IIOTOJIOYHOE
MTPOBOJIOKOU

[Ipumevanne. 3HadeHUs KOA(DDHUIIMEHTOB COOTBETCTBYIOT HOPMAIBHBIM pPEKHMaM
CBapKH.

JUId yraoBeIX IIBOB, Pa3Mepbl KOTOPBIX YCTAHOBJIEHBI B COOTBETCTBUM C PACYETOM, B DJIEMEHTAX

2
U3 cTaiy ¢ npeaeaoM tekydectu q0 285MIla (2900krce/cMm ) cieayeT MPUMEHSATh dJIEKTPO/IbI HITH
CBAapOYHYIO TIPOBOJIOKY cOTJacHO 1. 3.4 HACTOSAMIMX HOPM, ISl KOTOPBIX pacueTHHIE
CONPOTHUBJIEHUS Cpe3y MO METAJUTY IlIBa wa JOJDKHBI ObITH OoJiee X,,,, a IIpU PY4HOH CBapKe - He

MeHee 4yeM B 1,1 pasza mpeBelIaTh pacyeTHBIE CONPOTHBICHUS CPe3y IO METaJuly I'PaHUIIbI
CIUIABJICHHUA K, HO HE NPEBBINATH 3HAYCHUH Ry 0./, B 5JIEMEHTaX U3 CTalH C MPEICIOM

2
texydectu cBbime 285 Mlla (2900«krc/cm ™) momyckaercsi MPUMEHSITh JIEKTPOJIbI HIIH CBAPOUHYIO
[POBOJIOKY, JJIsl KOTOPBIX BBITIOJTHSETCS YCIOBHE

sz < R“‘.}‘ < .'Ewl.wz.&z Jrﬁf.

[Tpu BBIOOpE 3IEKTPOIOB MM CBAPOYHON MPOBOJIOKH CIIEAYET YYUTHIBATH IPYIIBI KOHCTPYKIHHA
Y KJIMMaTUYECKUE PaiOHbI, YKa3aHHbIC B Ta0J1.55*.

11.3*. Pacuer cBapHBIX COCIMHECHUU C YIJIOBBIMH IIIBAMH Ha JCHCTBHE MOMEHTAa B IUIOCKOCTH,
NEePIeHIUKYISIPHON TUIOCKOCTH PACTIOJIOKEHHS IIBOB, CIIEAYET MPOU3BOANUTH MO IBYM CEUEHHSIM I10

dbopmymnam:

M0 MCTAJLITy IBa
M
Wf é- wa T“:Jr T.:l (122)

10 MCTAJLTY I'paHHIbI CIUIaBJICHUA

M

ﬁz S RyzYwze. (123)

e 'y - MOMEHT CONIPOTUBIICHHS PACYCTHOIO CEUCHHUSI 110 METaJlIy LIBa,



H;'; - TO XK€, IO MCTAJIITy I'PaHUILIbI CIJIAaBJICHUA.

Pacder cBapHBIX COEIMHEHMIl C YIJIOBBIMU IIBAMW Ha JIEMCTBUE MOMEHTa B ILIOCKOCTH
PacCIoNOKEeHHS ITHX IIIBOB CJIEyeT MPOU3BOAUTH 10 JABYM CEUEHUSIM 110 (GopMyJiam:

o MCTAJLTy IIBa

Mo o, .
Tt T g e (124)
10 MeTaHHy FpaHI/IL[BI CIIJIaBJICHUA
M
._.F + __F xz +-y2 i RWZT'H.IETC' (125)
2x k.ol

rac -é‘x nu ur_ﬂ, - MOMCHTbBI HHCPLHUHU pACYCTHOTO CCUCHUS 110 METAJIITY IIIBA OTHOCUTCIIBHO €ro

TJIaBHBIX OCEH;

S, mJ g - TO XK , 110 METAJLTy I'PaHHLIbI CIIABIICHNUS,

A V- KOOpAMHATBI TOYKH IIBAa, HaunooJee YI[aJIeHHOfI OT OCHTpaA TAXKCCTHU PACUCTHOI'O
CCUCHUs IBOB, OTHOCHUTCJ/ILHO I'JIaBHBIX oCeil TOro CeUYCHHSI.

11.4.CapHble CTBIKOBBIE COCTMHEHHS, BHITIOJIHEHHBIE 0€3 (PU3NUEeCKOT0 KOHTPOJISI Ka4eCcTBa, Mpu
OJTHOBPEMEHHOM JICHCTBUH B OJHOM M TOM K€ CEYCHUH HOPMAJbHBIX M KacaTeIbHBIX HAMpPSHKEHUH

cienyeT nposepATh no dpopmyie (33),B KOTOPOH 3HAUEHUS T 5, Ty, Ty U R, cienyer npuHMUMAarh

COOTBETCTBEHHO: Ty = dyy U “p = Twy - HOpMaAJbHBIC HAIPSHKCHUS B CBAPHOM COEJMHEHUH TIO
JABYM B3aMMHO IEPHEHIUKY/IAPHBIM HAIPABICHUAM; iy = Ty - KacaTENbHOE HAINPSIKCHUE B
CBApHOM CO€JlMHEHUH; K, = Rwy.

11.5. Tlpu pacuere CBapHBIX COEAMHEHHH C YIJIOBHIMU IIBAMH Ha OJHOBPEMEHHOE JICHCTBUE
MPOJIONIFHOM | MOTIEPEYHOM CHII 1 MOMEHTA JIOJKHBI OBITH BHIITOJIHEHBI YCIIOBHS

Tr SRy FawrYem 7y LR (126)

rac T_}" H ¢ :- HAIIPSOKCHUA B PACUCTHOM CCYCHHUU COOTBETCTBCHHO 11O METAJUTY IIBA U 110

METaJUTy I'paHUIbI CIUIABJICHHUA, PABHBIC TCOMECTPUICCKUM CyMMaM HaprDKeHHfI, BBI3BIBACMBIX
HpOI[OJ'IBHOﬁ u HOHGpC‘IHOfI CHJIaMHU U MOMCHTOM.



BonToBbLIe coeauHeHUA

11.6.B GOATOBBIX COCAMHEHUSIX TPU JCHCTBUH MPOIOJILHOW CHIIBI [, IPOXOIAIICH uepe3 ISHTP
TSOKECTH COCQUHEHUS, paclpelefieHHe OJTOW CHIBI MEXAy OoNTaMH ClieAyeT NpUHHMATh
PaBHOMEPHBIM.

11.7*. PacuetHoe ycunue IV, KOTOpOE MOKET OBITb BOCIPUHATO OJHHM OOJITOM, CIEAYeT
OTIpeIeNsITh 1Mo (popmynam:

Ha cpes
Ny = Bygypdng, (127)
Ha CMATHUC
My = Ryyypd 2t (128)
Ha pacCTsAXKCHUC
My = Rys Apy (129)

Oo6o3HauyeHus, mpuHATHIC B hopmynax (127) - (129):
Ry, Fgu. Ry - PACUETHBIE CONPOTUBIEHHS OOITOBBIX COE/IMHEHHI;
d - HApYXKHBIH JUAMETp CTEPXKHS 00JITa;

A= :rl:cfz f4 - pacdCTHaid IIoIaab CCUCHMA CTCPKHA 0oaTa

Az - IUIOImAh CeYeHHs OonTa HETTO, Ui OOJITOB C METPHUYECKOW pe3nOoit
3HAYEHHE 4, cieayeT npunumarh 1o npui.lk FOCT 22356-77%

E; - HauMCHbIIAsA CyYMMApHas TOJIOHWHA 3JIEMCHTOB, CMHHACMbBIX B OJHOM
HaIpaBJICHUH,
i, - UUCJIO PpACUCTHBIX CPE30B OJHOI'O 6OJ'ITa;
Th - KOB(b(bI/ILII/IeHT YCHOBI/Iﬁ pa6OTBI COCIMHCHHUA, KOTOpBIfI CJIeayeT NMpUHUMATh

1o Tabmn.35%.



Tabmuua 35*

Koadpumment
XapakTepucTUKa COeIMHEHU N YCIOBUHI

paboThl

COC/IMHEHHS ' 6

1. MHOro6oyToBOE B pacueTax Ha Cpe3 U CMATUE TpU OoJITax:

KJacca TOYHOCTUA A 1,0
kiaaccoB ToyHOCTH B u C, BBICOKONPOYHBIX C HEPErYIUPYEMBIM 0,9
HATSDKCHUEM

2. OnHO00JITOBOE 1 MHOTOOOJITOBOE B pacyeTe Ha CMATHE MPHU & = 1,54
u #=2d B smemenrax KOHCTPYKIIMIA U3 CTalM C MPEAeiIoM TEeKY4eCTH,

MIla (krc/cm : ):
1o 285 (2900) 0,8
cB. 285 (2900)10 380 (3900) 0,75

O0o3HavYeHMs, PUHATHIC B Ta01.35*:

¢t - PaCCTOSIHUE BJIOJIb YCHIIMS OT Kpasi 3JICMEHTa JI0 IICHTpa OJIFKaNIIero OTBepCTHS;
- TO K€, MeXIy [IECHTpaMH OTBEPCTH;

d - TMaMeTp OTBEPCTHS I 00JITA.

[Mpumeuanus: 1. Koadduuuentsl, ycranoBieHHble B 1m03. 1 U 2, clenyeT y4YUTHIBATh
OJIHOBPEMEHHO.

2. Tlpu 3HaYeHHUAX PACCTOSHMI & ¥ &. IPOMEKYTOUHBIX MEKTy YKa3aHHBIMH B 1103. 2 ¥ B
Ta011.39, K03 HULIUEHT ¥h ClIeTyeT ONMpeNesITh JTMHEWHON HHTEPIIONIALIACH.

JIns OJHOGONTOBBIX COEIMHEHMH CIIEIYeT YYHTHIBATH KOA(D(HIMEHTHI yCIOBHil paboTBHI ¢
coriacHo TpeboBaHmsim 1. 11.8.

11.8. KonmuecTtBo # GOJITOB B COCIUHEHHMH IPH JCUCTBUU TPOAOIBHON CHIIBI 1 clemyer
oTpeIessTh 1Mo Gopmyse

¥ W (130)



re #min- MEHbIIEE U3 3HAYEHUI PACUETHOTO YCHIIUS [ OJHOTO OOJITA, BEIYMCIEHHBIX COIJIACHO
TpeboBaHMsIM 1. 11.7* HacTOSAIIMX HOPM.

11.9.1lpu pelicTBUM Ha COEIMHEHHWE MOMEHTA, BBI3BIBAIOIIETO CIIBUT COCIMHSEMBIX JIEMEHTOB,
pacnpezeneHre yCuianii Ha O0NThI ciieyeT NPUHUMATD MPOIOPLHUOHAIBHO PACCTOSHUSAM OT LIEHTpa
TSKECTU COETMHEHMS JIO pacCMaTpUBAaeMOro 0oJiTa.

11.10.bouTsl, paboTaroniue OJJHOBPEMEHHO Ha CPE3 U PACTSHKCHHE, CIICYET IPOBEPATH OTACIBHO
Ha Cpe3 U pacTsHKEHHE.

Bontel, paboraromue Ha cpe3 OT OJHOBPEMEHHOTO ACHCTBHUS MPOAOJIBHOM CHIIBI U MOMEHTA,
ClIeZIyeT MPOBEPATh Ha PAaBHOJICHCTBYIOIIEE YCUIIHE.

11.11.B kpermieHusIX 0JTHOTO AJIEMEHTa K JPYroMy 4epe3 MPOKJIAIKA WM UHBIE TPOMEKYTOUHBIE
AIIEMEHTHI, & TaK)Ke B KPEIICHUSX C OJHOCTOPOHHEH HAKIIAJAKON KOJMYECTBO OOJITOB AOKHO OBITH
yBEJIMYEHO NpoTHB pacuera Ha 10%.

[Tpu KpemeHHusx BBICTYIMAIOMIUX IIOJIOK YTOJKOB WM IIBEJUIEPOB C MOMOIIBIO KOPOTHIIIEH

KOJIMYECTBO OOJITOB, MPUKPETUISIONIUX OJHY M3 TOJIOK KOPOTHIIIA, TOJHKHO OBITh YBETHYEHO MTPOTUB
pacuera Ha 50%.

CoegnHeHusA Ha BbICOKOMPOYHbIX 6onTax

11.12. CoenuHeHHuss Ha BBICOKONPOYHBIX OOJTaX CIEAYET PAcCUUTBHIBATH B IPEANOJIOKCHUN
nepefayn JIEHCTBYIOIIMX B CTHIKAX W MPUKPEIUICHHUSX YCWIMH dYepe3 TpeHHe, BO3SHHKAIOIIEee I10
COMNPHUKACAIOIIUMCS IFIOCKOCTSIM COEAMHSAEMBIX SJIEMEHTOB OT HATSXKEHHS BHICOKOTIPOYHBIX OOJITOB.
[Tpu aTOM pacnpezeneHne MpoJOIbHON CHIIBI MEXKIY OOJITAMH CIIEAYyeT MPUHUMATH PABHOMEPHBIM.

11.13*. Pacuetnoe ycumme b, KOTOpOE MOYXKET OBITh BOCHPHHATO KaXIOH MOBEPXHOCTHIO
TPEHUS COCIUHSAEMBIX DJIEMEHTOB, CTAHYTBHIX OJJTHUM BBICOKOIIPOYHBIM OOJITOM, CIEAYEeT ONPEIeIIATh
o hopmyre

R i1
Ohir = %j” (131)*

rae - pacueTHOE CONPOTUBIIEHUE PACTSHKEHUIO BHICOKOIPOYHOTO 00JITA;
Lt - KOO(PPUIMESHT TPpEeHUs, MPUHIUMAEMBIi 10 Ta01.36%;

Th- KO3 PUIIMECHT HAICKHOCTH, TPUHUMAEMBIH 110 Ta0J1.36%;

Ay~ TUIOmaAb ceueHus 00JITa HETTO, onpeaenseMas 1o Tadn1.62*;



Y- k05D PUIMEHT YCIOBHIl PAGOTHI COEIMHEHMs, 3AaBUCAIIMHA OT KOJNMYECTBA *# GOJITOB,
HEOOXOUMBIX Il BOCTIPUSTHUS PACYETHOTO YCHIIUS, M IPUHUMAEMBbI PaBHBIM:

0,8 mpu * <5;
0,9 npu 5 £ # <10;
1,0 npu * 210.

KonuyectBo *# BBICOKONPOYHBIX OOJTOB B COCAMHEHUU INPU JEHCTBUU NPOAOIBHON CHIIBI
CJIEZIyeT OIpeNesTh 1o popmyIie

A

Mz Q,_.*T . (132)*
e

A )
rjac *- KOJIU4ECTBO IMOBEPXHOCTCU TPCHUA COCANHACMBIX 3JICMCHTOB.

Hartsxenue BBICOKOITPOYHOI'O OouTa CJICAYyCT MMPOU3BOAUTH OCCBbBIM YCUIINEM F= REJ.F!AEJH'

Tabnuna 36*

Croco6 06paboTku (OYMCTKH) Croco6 | Koapdu Kosddunpentsr *i npu

COCAUHACMBIX peryiupo- - CHT Harpyske U IpH pa3HOCTHU
MIOBEPXHOCTEH BaHNA TpeHUA HOMUHAJIBHBIX JUaMETPOB
HaT’[:IKGHH g OTBepCTHi 1 601TOB ¢, MM
0oJITOB
JTUHAMHWYECKOHN | TUHAMHUYECKON
unpu 6=3-6; wunpu &=1;
CTaTHYECKOW M | CTaTUYECKOHN U
npu & = 5-6 npu & = 1-4
1. JlpoGeMeTHBIN wm | Ilo M 0,58 1,35 1,12
poOecTpyHHBIN nyx | Ilo 0,58 1,20 1,02
MOBEPXHOCTEH 0€3 KOHCEepPBAIUH
2. To xe, c¢ xoHcepBamueit| Ilo M 0,50 1,35 1,12
(MeTammzameir  pacneiieHudem | [lo @ 0,50 1,20 1,02
[IUHKA WA JTFOMUHHS)

3. JpoObio omnoui | Ilo & 0,50 1,35 1,12
MOBEPXHOCTH ¢ KoHcepBammeit | [lo « 0,50 1,20 1,02
MOJIUMEPHBIM KJIEEM H MOCBITKOMN
KapOOPYHIOBBIM MIOPOIIIKOM,

CTaJIbHBIMU [IETKAMU 0e3
KOHCEpBaIluu - IpyTroi
MMOBEPXHOCTH




4, TasoruiaMmeHHbIN nByx | Ilo & 0,42 1,35 1,12
MOBEpXHOCTEH Oe3 koHcepBaiuu | [To & 0,42 1,20 1,02
5. CranpHbIMU 1meTKaMud ABYX | Ilo M 0,35 1,35 1,17
MOBEPXHOCTEH 0e3 koHcepBanuu | [lo 0,35 1,25 1,06
6. be3 0OpaboTKn Ilo & 0,25 1,70 1,30

ITo o 0,25 1,50 1,20

[Mpumeuanus. 1. Cmoco0 perynupoBaHus HarshKkeHUs OonrtoB mo Af  o3Hagaer
pEeryaMpoBaHue M0 MOMEHTY 3aKpy4YHMBaHUs, a 10 © - IO YIJIy IOBOPOTA raiiKu.

2. JlomyckawoTcs JApyrue  CrnocoObl  0O0pabOTKH  COEAMHAEMBIX  TOBEPXHOCTEH,
oOecrieunBaronye 3Ha4YeHUs1 KOA()PHUIIMEHTOB TPEHUS & HE HUKE YKa3aHHBIX B TaOJIHIIE.

11.14. Pacuer Ha TPOYHOCTh COCIUHSACMBIX JJIEMEHTOB, OCJIA0JICHHBIX OTBEPCTHSAMH IO
BBICOKONPOYHBIE OONTHI, CIEAyeT BBHIMONHATH C YYE€TOM TOTO, YTO IIOJIOBHHA YCHIIUS,
MPUXOJIAIIECTOCS Ha KKl OO0JIT, B pacCMaTpUBaeMOM CEUYCHHUHU YXKE IepellaHa CHUJIaMHU TPEHHUSI.
ITpu 5TOM TIPOBEPKY OCIIA0JICHHBIX CCYCHHI CIICTyeT MPOU3BOANTD: IPH TUHAMHUYECKUX HArpy3Kax -
10 IUIOMIAJN CEYEHUs] HETTO A,. NPU CTaTMYECKMX HArpy3kax - I10 IUIOIAJu cedeHHs OpyTTo .4

npu 4, 20,854 mu6o no ycnosro# momamm 4. = 1,184, npu A4, <0,854
CoeauHeHus c ppe3epoBaHHbIMU TOpLLAMU
11.15.B coemuHEHHUsIX 3JIEMEHTOB C (pe3epoBaHHBIMH TOpLaMH (B CTHIKaX W 0a3ax KOJOHH U
T.I1.) CKUMAIOIIYIO CHITY CJIEIyeT CUUTATH MOJHOCTHIO MEPEAAOIICHCS Yepe3 TOPIbI.
Bo BHEIIEHTPEHHO-CXKATHIX U CKATO-U3TMOAEMBIX dJI€MEHTaX CBApHBIC MIBBI U OOJTHI, BKIIOYAS
BBICOKOIIPOYHBIC, YKa3aHHBIX COCNMHEHWH  CIEAyeT pacCUMThIBaTh Ha  MaKCHMaJbHOE

pacTaruBaroliee ycuiaue OT JeHCTBMS MOMEHTa U IpOJOJbHOM CHUJIbl TpU  Hauboiee
HeOJaronpusTHOM UX COYETAaHUH, a TAK)XKE Ha C/IBUTrAOIIEe YCUIIUE OT JEHCTBUS MONEPEUHOM CUJIIBI.

MNMosicHble coeanHeHUs1 B COCTaBHbIX 6ankax

11.16. CapHble BBl M BBICOKOTIPOYHBIC OOJITHI, COSAUHSIONINE CTCHKH M IOsicCa COCTaBHBIX
JIBYTaBPOBBIX OAJIOK, CIEAYET PACCUUTHIBATH COTJIACHO Tabm.37*.



Tabmuua 37*

Xapakrep Buy coenunenust ®opmyJibl AJi pacyeTa MOsSICHBIX COeIMHEHUH B
Harpy3Ku COCTaBHBIX Oankax
Henonsmxhas YTI0BBI€ HIBHI:
JIByCTOPOHHUE T (Zﬁ; k}_) < R;g{?wj’?c;
(133)
Ty (2,32.5':}-) LS sz’?"waf’"c (134
OJTHOCTOPOHHHE T (ﬁj kj‘ ) < Ruy‘ Yof Ve (135)
T"f(lﬁzkj') L Ry TweYe (136)
Broicokonpounble | a7 L Chy kv,
OONTHI (137)*
[TonBmxHas
! VT2 402 (28 kyp) S Rypp v (138)

VYrioBble MIBBI

JIBYCTOPOHHHME NTE ey (28,500 £ Ryuvue ¥, (139)

BricokonpouHbie

00JITBI adT + oyt ¢ Ok, (140)*

O0o03Ha4YeHHS, IPUHATHIC B Ta0I.37*:

oS

T = T - CABHIaromice IosdAC yCHIMC Ha CIAUMHUIY AJIMHBI, BBI3BIBACMOC HOHGpC‘IHOﬁ

CHWION (J, rie .5 - CTaTHYECKUH MOMEHT OpYyTTO Mmosica 0K OTHOCUTEIIBEHO HEHTpaIbHON

oCH;

&
= L JIaBJICHHE OT COCPEJOTOYCHHOrO Tpy3a ~ (I MOJKPAHOBBIX O0allOK OT

lof
JABJICHUS KoJieca KpaHa, MPUHHMaeMoro 0e3 Ko3(¢HIMeHTa AMHAMUYHOCTH), Tae Yf -
KO3 GUIMEeHT, NpUHUMaeMblii cormacHo TpeboBanusiM CHull mo Harpyskam wu
BO3JIEHCTBHSAM, fgf - yCIIOBHas JJWHA pacHpelesieHUus] COCPEIOTOYECHHOrO Tpy3a,
npuHuMaemas 1o . 5.13u 13.34*HacTosmux HopM;

& - KOO UIMESHT, TIPUHUMAEMBII PU HArpy3Ke [0 BEPXHEMY MOsICY OaJIKH, B




KOTOpO# CTeHKa MPUCTpPOTaHa K BepxHeMy nosicy, &= 0,4,a mpu OTCYTCTBHH MPUCTPOKKHU
CTEHKH WJIM NP Harpy3Ke Mo HIKHeMY nosicy © = 1,

@ - Iar nosiCHbIX BBICOKOIIPOYHBIX 60.HTOB;
QEJ."‘! - paCcd€THOC YCHJIME OAHOI'O0 BHICOKOIIPOYHOI'O 60J'ITa, onpeacsIeMoc 1o

dopmyie (131)*;
i - KOJIMYECTBO MOBEPXHOCTEH TPEHHSI COCMHSAECMBIX JJIEMCHTOB.

ITpu orcyrcTBuM pebep >KECTKOCTH Ul Hepefayd OOJbLIMX HENOABUXKHBIX COCPEAOTOYEHHBIX
HArpy30K pPacyeT HNPHUKPEIUICHHUS BEPXHETO IM0sCa CIEAYET BBINOJIHATh KaK JUId IIOJBUKHON
COCPEJOTOYECHHOU HATPY3KHU.

[Tpu mprIoKeHUHM HEMOABM)KHON COCPEIOTOUYEHHON HAarpy3Ku K HUKHEMY T0sIiCy Oajiku CBapHbIe
IIBBI U BBICOKOMPOUYHBIE OOJITHI, IPUKPEIUIAIONINE ITOT MOSAC K CTEHKE, CIIeyeT pacCUUTHIBATH 10
dopmymnam (138) - (140)* Ta6n.37* He3aBUCUMO OT HaiW4us pedep MKECTKOCTH B MecTax
MIPUIIOKEHUSI TPY30B.

CBapHble MOSICHBIE 1IBBI, BHINOJIHEHHBIE C TPOBAPOM Ha BCIO TOJIIUHY CTEHKH, CIIEyeT CUUTATh
PaBHONPOYHBIMHU CO CTEHKOM.

11.17.B 6Gankax ¢ COCIUHEHUSIMU Ha BBICOKOMPOYHBIX OOJTaX C MHOTOJHCTOBBIMH MOSICHBIMU
MaKeTaMu MPHUKPEIUIEHHE Ka)XI0TO U3 JIMCTOB 32 MECTOM CBOETO TEOPETUYECKOro OOphIBa CleayeT
paccuMThIBaTh Ha IIOJIOBHHY YCHIIUS, KOTOPO€ MOXKET OBITh BOCIPHUHATO CEYCHHEM JIUCTA.
[Tpukpernienne KaxI0ro JUCTa Ha Y4aCTKe MEXIy NeHCTBUTEILHBIM MECTOM €r0 00pbIBa H MECTOM
OOpBIBa TMPEIBIAYIIETO JHCTa CIEAYEeT PACCUMTHIBATH HA TIOJIHOE YCHIIME, KOTOpPOE MOXKET OBITH
BOCIIPHHSTO CEUSHHEM JIUCTA.

12. OBLLUUE TPEBOBAHUA NO NPOEKTUPOBAHUIO
CTAJIbHbIX KOHCTPYKL U

OCHOBHbI€e NOJI0XeHunA

12.1*. TIpu npOoCKTUPOBAHUH CTAIBHBIX KOHCTPYKITHH HEOOX0UMO:

IpeyCMaTpUBaTh CBA3H, 00ECIICUMBAIOIIME B TIPOIIECCE MOHTAXKa U SKCIUIyaTallud YCTOMYMBOCTh
U MPOCTPAHCTBEHHYIO HEM3MEHSEMOCTH COOPYXKEHHs B IIEJIOM M €ro 3JIEMEHTOB, Ha3Hayas MX B
3aBUCHMOCTH OT OCHOBHBIX I1aPaMETPOB  COOPYKEHHS M PEXHMMa €ro JKCIUTyaTaluu
(KOHCTPYKTUBHOM CXEMBI, MPOJIETOB, THIIOB KPAaHOB W PEXHMMOB HMX pPabOThI, TEMIIEPATYPHBIX
BO3ICHUCTBHH H T.I1.);



YUUTBHIBATh TPOU3BOJICTBEHHBIE BO3MOXXHOCTH W MOIIHOCTh TEXHOJIOTHYECKOIO M KpPaHOBOTO
0o0OpyIOBaHUs TPEANPUATANA - HM3TOTOBUTEICH CTaldbHBIX KOHCTPYKIIMH, a Takke TMOIbEMHO-
TPAHCIIOPTHOE U APYroe 000pyT0BaHNE MOHTAKHBIX OpraHU3alui;

MIPOU3BOANTH Pa30MBKY KOHCTPYKIMM Ha OTIIPABOYHBIE 3JIEMEHTHI C YUE€TOM BHJA TpaHCIOpTa U
rabapuToB TPAHCHOPTHBIX CPEICTB, pPALMOHAIBHOTO W 3KOHOMHYHOIO TPaHCIOPTUPOBAHUS
KOHCTPYKIMI HAa CTPOUTENILCTBO M BBIIIOJHEHHS] MaKCUMaJIbHOTO 00beMa paboT Ha MpearnpHUsITUU-
HU3rOTOBUTEIIE,;

HCIIOJIBb30BaTh BO3MOXKHOCTbD (1)pe3epOBaHI/m TOPHOB JIs1 MOIOHBIX CXKATBIX W BHCUCHTPCHHO-
CXXAaTbIX JJICMCHTOB (HpI/I OTCYTCTBUHU 3HAYUTCJIbHBIX KPACBBIX PACTATUBAIOIIHNX Hal'[pﬂ)KeHHﬁ) Ipu
HaJIMYUHU COOTBCTCTBYIOLICTO O60py2[OBaHI/I$I Ha OpeaAnpUsITUN-U3TOTOBUTECIIC,

NpeyCMAaTPUBATh MOHTQKHBIC KPEIJICHUS JIEMEHTOB (YCTPOHCTBO MOHTQXKHBIX CTOJIUKOB H
T.IL.);

B OOJITOBBIX MOHTQXXHBIX COCIMHEHHSIX NMPUMEHATH OONThI Kiacca TouyHoctd B m C, a Takxke
BBICOKOTIPOYHBIE, MPU 3TOM B COEIMHEHUSX, BOCIHPUHUMAIOLIMX 3HAUYUTEIbHbIE BEPTHKAJIbHBIC
yewnus (KperuieHusx Qep™, pureiei, paMm W T.L.), CIEAyeT NpPEAyCMaTPHUBATh CTOJHMKH; HPU
HAJIMYUH B COCTUHEHHUSAX M3THOAIONIUX MOMEHTOB CJIEIyeT MPUMEHSATh OOJITHI KJlacca TOYHOCTH B u
C, paboraronirie Ha pacTsKCHHE.

12.2. Tlpu KOHCTPYHPOBAHHUU CTaJbHBIX CBAapPHBIX KOHCTPYKIMH CJIEIyeT HUCKIIYaTh
BO3MOKHOCTb BpPETHOTO BIIMSHUS OCTATOYHBIX JeopMalii W HANpsHKCHWH, B TOM YHCIE
CBApOYHBIX, a TaKKe KOHILEHTpPAIMM HANpsHKEHUH, MpeaycMaTpuBas COOTBETCTBYIOIIME
KOHCTPYKTHBHBIC pelieHus (¢ Hanbosiee paBHOMEPHBIM PacIpeIe/ICHUEM HANPSHKCHU B AJIEMEHTax
U JeTansx, 0e3 BXOAANIMX YIJIOB, pPE3KHX IEpenajoB CEYCHUS M APYrHUX KOHIEHTPATOpPOB
HAMpPSDKCHUI) M TEXHOJIOTHYECKUe MeponpusiTus (MOpsIOK COOPKH U CBApKH, MPEIBAPHTEIbHbIN
BBITHO, MEXaHHYECKyl0 00pabOTKy COOTBETCTBYIOIIMX 30H IyTeM CTporaHus, ¢pe3epoBaHMs,
3a4UCTKU aOpa3suBHBIM KPYTOM H JIp.).

12.3. B cBapHBIX COEIUHEHHUSX CTAJbHBIX KOHCTPYKIMU CIEIyeT HCKIYaTh BO3MOXKHOCTh
XPYIIKOTO pa3pylieHHss KOHCTPYKLHUI B IpoIlecce MX MOHTaKa M IKCIUTyaTallid B PE3yibTaTe
HEOJIarompuATHOTO COUETaHUs CISAYIOMUX (GaKTOPOB:

BBICOKMX MECTHBIX HAalpsKEHWH, BBI3BAHHBIX BO3JEHCTBHEM COCPEIOTOUYECHHBIX HArpy30K HIIH
nedopManuii JeTanei COeAMHEHHH, a TAK)Ke OCTATOYHBIX HAMPSHKEHUH,

PE3KUX KOHILIEHTPAaTOpPOB HANPSKEHWM Ha ydacTKaxX ¢ BBICOKMMHU MECTHBIMM HAINPSDHKEHUSMH U
OpPUEHTUPOBAHHBIX MOIMEPEK HANIPABJICHUS IEUCTBYIOLIUX PACTATUBAIOLIUX HAMIPSKEHUMH;

MOHMKCHHOM TEMIICPATYpPhI, IPU KOTOpOﬁ JaHHas MapkKa CTaJld B 3aBUCHMOCTH OT €€
XUMHYCCKOTO COCTaBa, CTPYKTYPhI U TOJIIHUHBI ITPOKATA IIEPEXOJUT B XPYIIKOC COCTOSHHUC.

HpI/I KOHCTPYUPOBAHUHU CBAPHBIX KOHCTp}IKLII/Iﬁ CJICAYyCT YUYUTbIBATH, YTO KOHCTPYKIHUH CO
CIUIOIIHOM CTEHKOM HMMEIOT MECHBIIIE KOHICHTPATOPOB HaprI)KCHI/Iﬁ N MCHEC YYBCTBUTCJIbHBI K
OKCHCHTPUCUTCTAM 110 CPABHCHHUIO C PCIICTYAThIMU KOHCTPYKIHUAMMU.



12.4*. CrajpHble KOHCTPYKIMH CIEAYET 3allMiiaTh OT Koppo3uu B coorBercTBUH co CHuII mo
3aIIUTE CTPOUTEIBHBIX KOHCTPYKIUN OT KOPPO3HH.

3ammra KOHCTPYKIWH, MNPEIHA3HAYEHHBIX JUIS OSKCILIyaTallMd B YCJIOBHSAX TPOIMHUYECKOTO
KuMara, noJpkHa BeIoJHATeCA o 'OCT 15150-69*,

12.5. KoHCTpyKIIUH, KOTOPbIe MOTYT IOJBEPraThCsi BO3JACHUCTBUIO PACILUIABICHHOTO MeTayuia (B
BUjie OpBI3T MPH pa3iMBKE MeTajia, MPH NPOPhIBE MeTalja M3 Meueil WM KOBIIEH), Cleayer
3alUIIATh OOJMIIOBKOW WM Orpa)XJaloLIMMH CTEHKAaMH W3 OTHEYNOPHOrO0 KHpIH4Ya WIN
XKapOYMOPHOTo OETOHA, 3AIIUIICHHBIMA OT MEXaHHYECKUX MTOBPEKACHUN.

KOHCTp}IKLII/II/I, noaBepraromuecsa JIUTCIbHOMY BOSHGﬁCTBHm Hy‘lI/ICTOﬁ nin KOHBGKHHOHHOﬁ
TCIJIOTBI WJIK KPATKOBPECMCHHOMY BOSHGﬁCTBHm OTHA BO BpPCM: aBapI/Iﬁ TCIUIOBBIX arperaTtos,

ClIeZlyeT 3allUIIATh MMOJBECHBIMH METANTMUYECKUMHU dKpaHaMU WM (yTEPOBKON M3 KUpIHYA WU
KapOoynopHOro OETOHa.

CBapHble coeaUHEeHuA

12.6.B KOHCTPYKITUSIX CO CBAPHBIMU COCAMHECHUSMU CIICYET:

npelycMaTpuBaTh NPUMEHEHHE BbICOKOIPOU3BOAUTEIbHBIX MEXAHW3MPOBAHHBIX CIIOCOOOB
CBapKy,

obecrieunBaTh CBOOOJHBIM JOCTYN K MECTaM BBINOJHEHUS CBApHBIX COEJUHEHHUH C y4eToM
BBIOPAHHOTO CTIOCO0a ¥ TEXHOJIOTHU CBAPKH.

12.7.Pa3nenxky KpoMoK IoJi cBapKy cienyer npuauMats o 'OCT 8713-79*,'OCT 11533-75,
I'OCT 14771-76*I'OCT 23518-79T'OCT 5264-80u 'OCT 11534-75.

12.8. Pazmepsl 1 (opMy CBapHBIX YIJIOBBIX IIIBOB CJIEAYeT NPUHUMATh C YYE€TOM CIEAYIOIIMX
YCJIOBUU:

a) KaTeThl YIJIOBBIX IIBOB 1‘{;‘ JOJDKHBI ObITh He Oonee 1,2/, rme ! - HaMMeHbIIAs TOJIIMHA
COEJIMHSAEMBIX 3JIEMEHTOB,

) KaTeThl YIVIOBBIX INBOB #f CIENyeT NMPUHUMATH 1O PACUETY, HO HE MEHEE YKA3aHHBIX B

Ta01.38%;

B) pacueTHas JUIMHA YIJIOBOTO CBAPHOTO IIBA JIOJIKHA OBITH HEe MeHee 4 4 ¢ 1 He Menee 40 mum;

r) pacueTHas JaMHA (PIAHTOBOTO IMBa JOJDKHA OBITH He OoJjiee 85% 7% (g - xoodduupenr,

NpUHUMaeMblid 10 Ta0s.34*), 3a MCKIIOYEHHEM IIIBOB, B KOTOPBIX YCHJIME JEHCTBYET Ha BCEM
MPOTSHKEHUU II1BA,;



1) pasMep HaxJIECTKH JOJDKEH ObITh HE MeHee S TomuH Hanbojee TOHKOTO M3 CBaPUBAEMBIX
JJIEMEHTOB;

€) COOTHOIICHHUSI Pa3MEPOB KATETOB YIJIOBBIX IIBOB CIICAYET MPUHUMATh, Kak mnpaswio, 1:1.Ipu
pasHbIX TOJIIIMHAX CBAPUBAEMBIX DJIEMEHTOB JONYCKACTCS MPUHUMATh IIBBI C HEPaBHBIMH
KaTeTaMH, TIPH 3TOM KaTeT, MPUMBIKAIONIUI K 00Jiee TOHKOMY 3JIEMEHTY, OJDKEH COOTBETCTBOBATH
TpeboBaHMsIM 1. 12.84, a NpUMBIKaIOIIMA K 00JIee TOJICTOMY 3JIEMEHTY - TpeOoBaHusM 1. 12.80;

) B KOHCTPYKIUSIX, BOCIPHHUMAIOIINX JHHAMHYCCKHE M BHOPALMOHHBIC HArPY3KH, a TAKKe
BO3BOJUMBIX B KiuMaTuueckux paiionax li. Iz, [z u I3, yriossle mBBI cliesyeT BBIIONHATH C
IUTABHBIM IIEPEX070M K OCHOBHOMY METAJIITy ITPH OOOCHOBAHUU PACcCUy€TOM Ha BBIHOCIMBOCTh HJIM Ha
IIPOYHOCTH C YYETOM XPYIIKOTO pa3pyLICHHUS.

Tabmuua 38*
[Ipenen MuHuMalIbHBIE KaTETHI IIIBOB
Bun Bun cBapku TCKY4CCTH k f + MM, IIPH TOJILUHE 00JIeE TOJICTOrO
COCANHCHHA CTajI, U3 CBAPMBAEMBIX DJIEMEHTOB £, MM
Mlla
(KrCICMz)
4- | 6- | 11- | 17- | 23- | 33- | 41-
510 16 | 22 | 32 | 40 | 80
TaBpoBoe ¢ | Pyunas o 430 4 | 5 6 7 8 9 10
JIBYCTOPOHHHU (4400)
MH  YTJIOBBIMH
IBaMH;
HaAXJICCTOYHOE
U YTJIOBOE
Cs. 4300 5 6 7 8 9 100 12
(4400)
bi (6] 530
(5400)
Aptomarnyeckas | [lo 430/ 3 | 4 5 6 7 8 9
u (4400)
HOJyaBTOMATHYEC
Kast
Cs.430(4400) | 4 5 6 7 8 9 10
1o 530 (5400)
TaBpoBoe c¢| Pyunas o 380, 5 6 7 8 9 100 12
OJTHOCTOPOHHH (3900)
MH yTJIOBBIMH
[IBAMHU
ABTOMaTHYECKas 4 5 6 7 8 9 10
u
MOJyaBTOMAaTHYEC
Kast




[Mpumeuanus: 1. B KOHCTPYKIMSX U3 CTaJU ¢ ipezeoM Tekydectu cBoimie 530MITa (5400

2 o
Krc/cM ), a Taroke U3 BCEX CTaJiel MPH TONIIMHE JIEMEHTOB cBbiliie 80 MM MUHHUMAITbHbIC
KaTeThbl YIVIOBBIX IIBOB MPUHUMAIOTCS MO CIIELIMATIBHBIM TEXHUYECKUM YCIIOBUSAM.

2. B KOHCTPYKIUAX TPYIIIbI 4 MUHMMAaJIbHBIE KaTEThI OAHOCTOPOHHHUX YTJIOBBIX IIBOB
CJICAYCT YMCHbIIATh HA 1 MM IIpH TOJIOHWUHC CBAPUBACMBIX 3JICMCHTOB 10 40 MM BKIIIOY. X Ha 2
MM - IIPH TOJIIHUHEC 3JICMCHTOB CBBIIIC 40 mMm.

12.9*. Jlna npukperuieHus: pedep *KECTKOCTH, AuadparM U IMOsICOB CBAPHBIX JBYTaBPOB IO IIII.
7.2%, 7.3, 13.12*, 13.261u xOHCTpYKUMU Tpynmbl 4 MOMYyCKaeTCsl MPHUMEHSTh OJHOCTOPOHHHE

YIIIOBBIC LIBBI, KATEThl KOTOPBIX %y CIEAYeT HPUHUMATH [0 PACYETy, HO HE MCHEE YKa3aHHBIX B

Tab1.38*.
[TpuMeHeHHE STUX OJTHOCTOPOHHUX YTIIOBBIX IIBOB HE JOMYCKACTCS B KOHCTP YKIIUSIX:
rpymmsl I ;

IKCIUTYyaTUPYEMbIX B CpPEIHEArpecCCHBHOM W CHIIbHOArpecCHBHOM cperax (kiaccupuraius
cornmacuo CHull 1o 3amuTe CTpOUTEIBHBIX KOHCTPYKIIUI OT KOPPO3HUH);

BO3BOAUMBIX B KJIMMaTtuueckux paitonax Iy, Iz, Iz u I3

1210I[J1$I PaCUYCTHBIX U KOHCTPYKTHUBHBIX YIJTIOBBIX IIBOB B IIPOCKTC NTOJIKHBI OLITE YKa3aHbl BUJ
CBApPKH, 3JICKTPOJAbI HJIX CBAPOYHAaA IIPOBOJIOKA, ITOJIOKCHHUC IIBA IIPU CBAPKC.

12.11. CBapHbie CTHIKOBBIC COCJIMHEHUS JIMCTOBBIX JETAJICH CJENyeT, KaK MPaBHJIO, BBIOJIHATH
MPSIMBIMH C TIOJTHBIM TTPOBAPOM M C IPUMEHEHHUEM BBIBOIHBIX TIIAHOK.

B MoHTaXHBIX YCIIOBHUAX AOITYCKACTCA OAHOCTOPOHHAA CBAPKa C HOI[BapKOfI KOpHJ IIBa U CBApKa
Ha OCTaIOHIGfICH CTaJIbHOM IHOAKIaAKE.

12.12.HpI/IM€H€HI/I€ KOM6I/IHI/IpOBaHHBIX COGHHHGHHﬁ, B KOTOPbIX 9aCTh YCUJIMA BOCHIPUHUMACTCS
CBAapHbIMU HIBAMH, a4 4aCTb - 60J'ITaMI/I, HE JOITyCKacTCA.

12.13. [IpumeHeHUe MPEPHIBUCTHIX ILIBOB, a TaKXKe AJIEKTPO3aKJIENOK, BBIIOJHIEMBIX PYYHOMN
CBapKOH C MpeIBapUTENIbHBIM CBEPJICHHEM OTBEPCTHH, JOMYCKAeTCs TOJBKO B KOHCTPYKLHUSX
rpymrsl 4.



BonToBbLIe coeAMHEHUA U COeANHEeHUA Ha BbICOKOMPO4HbIX bonTax

12.14. OtBepctusi B JeTalNsX CTAJbHBIX KOHCTPYKIHMH CJIEIyeT BBINOJHATH COIJIACHO
tpeboBanusiM CHull mo mnpaBuimaM mnNpou3BOACTBA W IpPHUEMKH palbOT JUIs METaIMYeCKHX
KOHCTPYKLUH.

12.15*. Bontel Kj1acca TOYHOCTH A ClIeyeT MPUMEHSTH Ul COSAMHEHUH, B KOTOPBIX OTBEPCTHUS
MPOCBEPJICHBl HA TPOCKTHBIA JMaMeTp B COOpPaHHBIX »dJeMEHTax OO0 MO KOHAYKTOpaM B
OTJENIbHBIX JJIEMEHTaX W JETalsX, NPOCBEPJCHBI WJIM MPOAABICHBI HAa MEHBIIUN IUAMETP B
OTJENIbHBIX JIETAIAX C TOCIEIYIOIIUM PAacCBEPIMBAHUEM 0 MPOEKTHOTO JMaMETpa B COOpaHHBIX
JJIEMEHTAaX.

Bontel kmacca touHocth B m C B MHOroOOJITOBBIX COCIUHCHHUAX CIICAYCT NPHUMCHATH JIA

. 2
KOHCTPYKIIH, U3rOTOBJIIEMBIX U3 CTAJH ¢ Tipejeiom tekyuectr 10 380MITa (3900krc/cm ©).
12.16.2OneMeHTHI B y371€ AOIMYCKAeTCsl KPEMUTh OJTHUM OOJITOM.

12.17.bontel, UMEIOIIUE MO JUIMHE HEHAPE3aHHOM YacTH yYacTKH C Pa3IMYHBIMH JHAMETPaMHU,
HE JIOMYCKAeTCs MPUMEHSTh B COSIMHEHUSX, B KOTOPBIX 3TH OOJTHI pabOTaIOT Ha CPE3.

12.18*. Ilox raiiku 60JITOB cieAyeT ycTaHaBIuBaTh Kpyrisle maiioel mo 'OCT 11371-78*,mox
TaiKi ¥ TOJIOBKH BBICOKOIIPOYHBIX OOJITOB ClI€IyeT yCTaHaBiuBaTh Imaiosl mo 'OCT 22355-77*.
Jns BeicokonpouHbix 001ToB 1o 'OCT 22353-77*C yBenUUeHHBIMU pa3MepaMH rOJIOBOK U TacK U
Py Pa3sHOCTH HOMHHAJBHBIX THAMETPOB OTBEpCTHS W 00JTa, HE NpeBbIIIaromEerd 3 MM, a B
KOHCTPYKITUSIX, U3TOTOBJICHHBIX M3 CTAJIM C BPEMEHHBIM compoTuBieHrueM He Hivke 440 MIla (4500

2 o . o .
Krc/cMm ), He TpeBbIIIaronield 4 MM, OMYCKAeTCsl yCTAaHOBKA OJTHOH MIaiObl IO/ TaiKy.
Pe3pba 6onTa, BOCHPUHUMAIOIIETO CIBUTAIONIECE YCHIIME, HE JIOJDKHA HAXOAWUTHCS Ha TIIyOWHE
0oyiee TOJOBHHBI TOJIIMHBI JJIEMEHTA, MPWIETAIOMIEr0 K raiike, WM CBBIIIE 5 MM, Kpome
CTPYKTYPHBIX KOHCTPYKUMH, ONOp JIMHUHA 3JIEKTPOINEPENadyd M OTKPBITBIX PacHpeaeauTebHbIX

YCTpOfICTB U JIMHUHA KOHTAaKTHBHIX CeTel TpaHCIIOpTa, I'Ac pe3b6a JOJDKHAa HaXOJUTBCA BHC IIAKCTa
COCINHACMBIX 3JICMCHTOB.

12.19*. Boatel (B TOM YHCIIE BHICOKOTPOYHBIE) CIICAYET pa3MeIlaTh B COOTBETCTBUH ¢ Ta0r.39.

Tabmuua 39

XapakTepucTUKa pacCcTOsIHUS Paccrostnust pu
pa3MenieHny 60JaTOB

1. PaccTostHMsI MKy IIGHTpaMHU OOJITOB B JIFOOOM HalpaBJICHUH:

£

a) MHUHHMAJIbHOE 2 5d

0) MakCHMaJIbHOE B KPaWHHX PAAAX MPH OTCYTCTBUH OKAMMIISIFOIIIUX 84 wim 12¢
YTOJIKOB IIPH PACTSHKEHUU U CKATUU




B) MaKCHMAJIbHOE B CPEIHHX PsifiaX, a TAKXKE B KpAHUX psAax mpu
HaJIM4YUH OKaWMIISIOIIHX YIOJIKOB:

IpH PACTHKEHUH 164 wmm 24¢
IpHU CHKATUH 124 umm 18¢
2. PaccTosiHus OT LeHTpa GOIITa JI0 Kpas JIEMEHTa;
a) MUHHMAJIHOE BJI0JIb YCUIIHS 2d

0) To e, MOTePeK YCHIIHS:

npu 0OpPE3HBIX KPOMKAX 1,5¢
MPU TPOKATHBIX KPOMKAX 1,24
B) MaKCUMAJIbHOE 44 ymn 8¢
') MUHUMAJIbHOE JIJIsl BRICOKOTIPOYHBIX OOJITOB MPH JIFOOOH KPOMKE U 1,34

JIIO0OM HallpaBJICHUH YCHUIIUS

* B coemuHsIEMBIX 3JEMEHTaX W3 CTald ¢ mpeaenoM Tekydectu ceoimie 380 MIla (3900

2
kre/em ) MEHHMAJTbHOE PACCTOSIHHE MEX/Ly GONTaMH cieyeT MPUHUMATh PaBHBIM 32 .
O0o3HavyeHus1, NpUHATHIC B Ta01.39:
& - TMamMeTp OTBEPCTHUs )i 00JITa,

i - TOJIIMHA Haun0oJiee TOHKOTO HApY’>KHOI'0 2JICMCHTA.

[Mpumeuanue. B coequHsIeMbIX dJIeMEHTaxX U3 CTalH ¢ mpeaenoM Tekydectu 10 380 Mlla

(3900 KFC/CME) JIOTTYCKAETCsl YMEHBIIIEHHE PACCTOSIHHS OT LIeHTpa 0oJiTa 10 Kpas dJIeMEeHTa
B/IOJIb YCHJIUSI U MHHUMAJIBHOTO PACCTOSIHUSL MEKAY LICHTpaMu OOJITOB B CIIy4asix pacuera ¢
Y4€TOM COOTBETCTBYIOIIUX KOI(PHHUIIMEHTOB YCIOBHA pabOThl COCAMHEHHI COTJIACHO IIII.
11.7*u 15.14 *.

COCI[I/IHI/ITCJ'II)HBIC OOJITHI JOJDKHBI pa3MCIIAThCA, KaK IIpaBUjI0, HA MAaKCUMAJIbHBIX PACCTOSHMAX,
B CTBIKAX U y3JiaX CJICAYCT pa3sMeIlaThb 0O0ATHI HA MUHUMAJIbHBIX PacCCTOSAHUAX.

[Ipu pasmenieHnn OOJITOB B MIAXMAaTHOM TOPSJIKE PACCTOSHUE MEXAY HX IEHTpaMH BIOJb
ycuus ciefyeT NpuHUMaTh He MeHee < t1,5¢4. rme @- paccTosHMe MeXIy pAJaMu MONEpeK
yCWIMS, - JMaMeTp OTBEpCTHs Ui Gonrta. IIpd TakoM pasMENIEHMH CEYEHHME DJIEMEHTA



.&? OIIpeACICTCA C YUYCTOM ocaabJaeHus ero OTBCPCTUAMU, PACIIOJIOXKCHHBIMH TOJIBKO B OJHOM

ceyeHHH Tonepek ycunus (He mo "3ursary”).

[Ipyn mpukperyieHun yrojika OJHON TOJKOH OTBepcTHE, HamOoJiee ynajJeHHOE OT €ro KOHIIa,
ClIeZIyeT pa3MellaTh Ha pUCKe, OJIDKalIel K 00yIIKy.

12.20*. B coenuHeHusIx ¢ 6ositamu KiaccoB To4HOCTH A, B u C (32 UCKIIFOUCHHEM KPEIUICHUS
BTOPOCTETICHHBIX KOHCTPYKIUI M COCJUHECHUH HA BBICOKOIPOYHBIX OOJTAX) JOJDKHBI OBITH
NPeAYCMOTPEHBI MEphl TMPOTUB pa3BUHUYUBAHHS TacK (MMOCTAaHOBKA TPYKUHHBIX IHAH0 WK

KOHTPraek).

13. AONONHUTENbHbLIE TPEBOBAHUA
NO NPOEKTUPOBAHUIO NPON3BOACTBEHHbIX

30AHUIA U COOPYXXEHWUN !

OTHOCHTENbHbIE NPOrndbl U OTKMOHEHUSI KOHCTPYKLIMI

Jonyckaercst NpUMEHSTH ISl JPYTUX BUJIOB 3IaHUN U COOPYKEHUH.

13.1*. [IporuOsl u nepeMenieHus JIEMEHTOB KOHCTPYKIIMI HE JTOJDKHBI MPEBBIIIATH MPEIeIbHBIX
3HaueHui, ycranoBiaeHHbIX CHull no Harpy3kam v BO31€HCTBHSIM.

Taobx. 40* uckiroueHa.

13.2-13.4u tabn 41* MCKITIOYEHBI.

PaccTosiHnsa mexay TemnepaTtypHbIMU LUBaMU

13.5. HawuOosblvie pacCTOSHHUS MEXIY TEMIIEPaTyYpPHBIMU IIIBAMH CTAJIBHBIX KapKacoB
OJTHOATaXKHBIX 3JITAHUI U COOPYKEHHH ClIeIyeT IPUHUMATh COTIIacHO Ta0n.42.

[Ipu npeBbimiennn Oosiee yemM Ha 5% ykazaHHBIX B Tabm.42 paccTOSHHM, a Takke IpHU
YBEJIIMYCHUH YKECTKOCTH KapKaca CTeHaMHM WJIH JPYTMMU KOHCTPYKIMSMU B pacyere CleayeT
YUUTHIBATh KIIMMATHYECKUE TEMIIEPaTYPHbIE BO3ICHCTBUS, Heynpyrue aedopManuu KOHCTPYKIUNA U
MOJIATJIMBOCTH Y3JIOB.



Tabmuua 42

XapakTepucTuka
3TaHUN
U COOpPYXEHUI

HauGosnbmue paccrosinus, m

MEKAY TEMIICPATYPHBIMU MIBAMHA

10 JUIMHE OJI0Ka
(BmOJTH 3/1QHMS)

1o mupuHe 0J0Ka

OT TEMIIEPATypPHOT O
[IBa UJIU TOPLA 3aHHS
710 OCH OJIVOKanIeH
BEPTUKAJILHOMN CBS3U

B KJIMMAaTUYECKUX paliOHAX CTPOUTEIBCTBA

BCEX, I, I, Oy BCEX, Iy, Iy, I3 | Beex, I, Iy, IOy
Kpome u I3 KpoMme u O3 KpoMme u s
I, I I, Iy Iz, I, I 1 Iy
u ]Ig " ]I3 51 ]:[3
OrannuBaeMblie 230 160 150 110 20 60
3IaHUS
Heorannusae 200 140 120 90 75 50
MBIE 3IaHUS U
ropsiuue Hexu
OTKpBITBIE 130 100 - - 50 40
JCTAKaIbI

[Mpumeuanwue. [Tpu HAMUYMKH MEXIY TEMIIEPATYPHBIMHU IIBAMH 3[aHUS WA COOPYKCHHS
JBYX BEPTHUKAJbHBIX CBS3€H pAacCTOSHUE MEXIy IMOCICIHUMH B OCSAX Ha JOJDKHO
npeBbimiark: it 3nanuil - 40-50M u s OTKpBITHIX dcTakan - 25-30 M, npu 3TOM ISt

3MaHUA W COOPYXKCHHM, BO3BOJMMBIX B KIMMaTHueckux padonax Iy, Iy, II; m

AOJDKHBI MIPUHHUMATBCA MCHBIIUEC U3 YKA3aHHBIX paCCTO}IHI/II\/JI.

I,

®depMbl U CTPYKTYPHbIE NNUTbI NOKPbLITUA

13.6. Ocu crepxHeir hepM B CTPYKTYpP JOJDKHBI ObITh, KaK MPaBUIIO, IICHTPUPOBAHBI BO BCEX
y3nax. LleHTpupoBaHue CTEep>KHEH ClieAyeT MPOU3BOJAUTH B CBAPHBIX (pepMax IO HEHTPaM TIKECTH
ceueHuii (c OKpyriieHHEeM 0 5 MM), a B OOJITOBBIX - [I0 PUCKAM YTOJIKOB, OJIMKAUIIAM K OOYIIKY.

CwMerieHue oceli mosicoB (pepM Mpu U3MEHEHUH CEUSHHH JIOMYCKAeTCs HE YYMTHIBATh, €CIM OHO
He nipeBbimaeT 1,5% BBICOTHI Mosica.

HpI/I HaJIMYUHX SKCHCHTPUCUTCTOB B Yy3JIaX 3JICMCHTBI (1)epM " CTPYKTYp CJICAYCT paCCUUTBIBATDH C
YUC€TOM COOTBCTCTBYIOIIUX I/I3FI/16aIOH_II/IX MOMCHTOB.



[Ipu npunoxeHun Harpy30k BHE Y3JI0B (pepMbl I0sICa JTOJKHBI ObITH PACCUMTAHbI HA COBMECTHOE
JeficTBHE MPOAOJIBHBIX YCUIIUH U U3rHOAI0IUX MOMEHTOB.

13.7. IIpu mposnetax ¢epM MOKPBITHEA CBBINIe 36 M ClIeAyeT MpeaycMaTpUBaTh CTPOUTEIbHBIN
MOJABEM, PaBHBIM MPOTHOy OT MOCTOSIHHOW M JJIMTENbHON Harpy3ok. [Ipu TIIOCKHX KpOBISX
CTPOUTENBHBII MMOIBEM CIIEyeT MpelycMaTpUBATh HE3aBUCHMO OT BEJIMYHHBI MPOJIeTa, MIPUHUMAS
€ro paBHBIM MPOTHOY OT CyMMapHO# HOpMaTHBHOW Harpy3ku 1wioc 1/200mnporera.

13.8.1Ipu pacuere hepm c IeMEHTAMH U3 YTOJIKOB WM TaBPOB COCITUHEHUS JIIEMEHTOB B y3J1ax
depMm gomyckaercs NpUHUMATh MapHUpHBIMHU. [Ipu nByTaBpoBhIX, H-00pa3zHBIX M TpyOuUaThIX
CEUEHUSIX DIIEMEHTOB pacyeT epM IO MIAPHUPHOH CXeMe JOMYCKaeTCs, KOr/la OTHOIICHUE BBICOTHI
CEUYCHHMS K JUTMHE AJIEMEHTOB He npebimaet: 1/10 -1t KOHCTPYKIUH, SKCILTyaTHPYEMBIX BO BCEX

KIMMaTHueCKux paiionax, kpome 11, Iz, Iy u Iz 1/15 - pationax Iy, [5. Iy u O3

[Ipy TnpeBBIIIEHUH STUX OTHOWICHUH CJIEIYyeT YYUTHIBATh JOIMOJIHUTENBHBIE HW3TrHOA0INe
MOMEHTHI B D3JIEMEHTaX OT JKECTKOCTH Y3JIOB. YYeT XECTKOCTH Y3JIOB B (hepMax pasperraercs
MPOU3BOANTh TMPUOIKEHHBIMH METOJAaMH; OCEBBbIE YCHIUS JOIMYCKAeTCS ONpPEeNiATh 110
IApHUPHOU CXEME.

13.9*. Paccrosinne MexAy KpasMH SJIEMEHTOB PEIICTKH W T0sica B y3JaX CBApHBIX (GepM C
dacoHkamu cieayeT IpuHUMaTh He MeHee @ = 6¢ - 20 MM, HO He Oostee 80 MM (31ech £ - TosmMHA
(bacoHKH, MM).

Mex 1y TOpuamMH CTBIKYEMBIX 2JIEMEHTOB TOSICOB (hepM, MepeKphIBACMbIX HAKIIAJKAMHM, CICAYET
OCTaBJIATH 3a30p He MeHee S0 mm.

CaapHbI€ LIBbI, MPUKPEIUISIOIINE IEMEHTBI pelieTku (hepMbl K (acoHKaM, CIIeAyeT BBIBOIUThH Ha
TOpell 3JieMeHTa Ha JTHHY 20 MM.

13.10. B y3nax ¢epm ¢ mosicamy W3 TaBpPOB, IABYTABPOB M OJUHOYHBIX YTOJKOB KpEIUJICHUE
(acoHOK K TI0JIKaM IOSICOB BCTHIK CJIEAYET OCYIIECTBISTH C MPOBAPOM Ha BCIO TOJIIHMHY (haCOHKH.

B KOHCTpYKIHSX Ipynibl 1, a Takxke KCIUIyaTHpyeMbIX B KiuMatuueckux paitonax 1y, Iz, Iz u
Iz mpuMmbIkaHuE Y37I0BBIX (PACOHOK K MMOSICAM CJICAYET BBIMOJHITH COTJIACHO 1m03. 7 Tabm 83*.

KonoHHbI

13.11. OrnpaBOYHBIC JIEMEHTHI CKBO3HBIX KOJIOHH C PEHICTKAMHU B JIBYX IUIOCKOCTSIX CJICIYET
YKpPeIUATh AuadparMaMu, pacroiaraeMbIMH y KOHIIOB OTIPABOYHOT'O 3JIEMEHTA.

B CKBO3HBIX KOJOHHaxX C COEIMHHUTEILHON PENIETKOW B OJHOU TUIOCKOCTH AuadparMbl CleayeT
pacroaraTh He pexke ueM uepes 4 M.

13.12*. B ueHTpaibHO-CKATBIX KOJOHHAX M CTOWKaX C OJHOCTOPOHHHMHM IOSICHBIMH IITBAMHU
comacHo m. 12.9* B y3max KperuieHus CBsizel, OajoK, pacmopoK W JIPYIHX 3JEMEHTOB B 30HE



Iepelauyn yCWiIns CJIeAyeT NPUMEHATh JIBYCTOPOHHHUE IOSCHBIC IIBBI, BBIXOJALIME 3a KOHTYpHI
MPUKPEILIIEMOro dyieMeHTa (y311a) Ha JUTUHY 305-'_;* C KaXJI0W CTOPOHBI.

13.13. YrioBble MIBBI, NPUKPEIUIIONUME (HACOHKH COCTUHHUTEIBHOW PEIICTKH K KOJOHHAM
BHAXJIECTKy, CIieyeT Ha3Ha4yaTh [0 pacdyeTy W pacrojiaraTb ¢ JBYX CTOpPOH ()aCOHKH BJIOTb
KOJIOHHBI B BHJI€ OT/EIBHBIX YYaCTKOB B IaXMaTHOM IMOPSAKE, MPU 3TOM PACCTOSHHE MEXIY
KOHIIaMU TaKHUX IIBOB HE JIOJDKHO MpeBbIIaTh 15 Tonmun hacoHku.

B KOHCTPYKLMSX, BO3BOAMMBIX B Kaumatuueckux paitonax 11, Iz, Iz um I3, a rtaxxe npu
NPUMEHEHUN PYYHOH JyroBOd CBAapKd INBHI JIOJDKHBI OBITh HEMPEPBHIBHBIMU II0 BCEH [UIMHE
(bacoHku.

13.14.MoHTaXXHbIE CTBIKA KOJIOHH CJICIYET BBIMIOJHATEL C ()pe3epOBAaHHBIMU TOPIIAMH, CBAPHBIMHU
BCTBIK, Ha HakKJaJKaX CO CBapHBIMU IIBAMU WJIM 00JITaMH, B TOM YHUCII€ BBICOKONPOUYHBIMU. [Ipu
NpUBapKe HAKJIAaJOK IIBBI CIEAYeT HE JOBOJAWTH A0 CThika Ha 30 MM ¢ KaXIOW CTOPOHBHI.
Jlommyckaercs mpuMeHeHHE (DIIaHIEBBIX COCAMHEHMM C Tepenavyeil CKUMAIONUX YCWINHM dYepes
IUIOTHOE KacaHHe, a pacTATUBAIOLIUX - OO TaMU.

CBAas3un

13.15.B kaxmom TemmepaTypHOM OJIOKe 34aHUs CIEAYeT MpeayCMaTpUBATh CAMOCTOSTEIbHYIO
CHUCTEMY CBSI3EM.

13.16.HmwxHue nosica OJKPaHOBBIX 0aliok u (hepM mposieToM CBbime 12 M clenyeT YKperuisiTh
TOPU30HTATIBHBIMH CBS3SIMU.

13.17.B€pTI/IKaHBHBI€ CB3U MCXKY OCHOBHBIMU KOJIOHHAMHW HHXKE YPOBHS IMOAKPAHOBBIX 0ajok
IIpU ABYXBETBCBLIX KOJIOHHAX CJICAYCT pacliojiaraTtb B IMJIOCKOCTU KaX(I[Oﬁ U3 BETBEH KOJIOHHLI.

BeTBu IBYXBETBEBBIX CBSI3€H, KaK MPABUIIO, CIICAYET COSAMHATh MEXTY CO00I COeTMHUTEIbHBIMU
peuieTKkaMu.

13.18.1Tlonepeynbie TOPU3OHTANBHBIE CBA3HU CIEAYET MPEAYCMATPUBATh B YPOBHE BEPXHETO WU
HIDKHETO TOSICOB CTPONMMJIBHBIX ()epM B KaXKJIOM MpPOJETe 3JaHUS 10 TOpIaM TEeMIIEPaTypHBIX
omokoB. Ilpu mmnHe TemneparypHoro Onoka Oosiee 144 M crienyeT mnpeaycMaTpuBaTh
MIPOMEXYTOYHBIE MTOTIePEYHbIe TOPH30HTATIBHBIE CBS3H.

CrponwibHble (epMbl, HE NMPUMBIKAIOIINE HEMOCPEJACTBEHHO K IONEPEYHBIM CBS3SM, CIEAYeT
PaCKpEIUIATh B MJIOCKOCTH PACHOJI0KEHHS ITHUX CBA3EH PacIOpKaMM U PacTsKKaMHU.

B MecTax pacmosokeHusl TONEepEeYHBIX CBS3EH CleAyeT MpeaycMaTpUBaTh BEPTUKAIBHBIC CBS3H
Mexay hepmamu.

IIpyn HayMUYMM KECTKOrO JAHMCKA KPOBJIM B YPOBHE BEPXHHUX IIOSCOB CIEAYET IpeaycMaTpHUBaTh
WHBEHTApHbIE CHEMHBIE CBS3M JJIi BBIBEPKH KOHCTPYKIIMH M 0OeCledyeHHss MX YCTOMYUBOCTU B
IIPOLIECCE MOHTAXA.



B HOKPHITHAX 3JaHNH ¥ COOPYXKEHHIA, SKCILTYyaTHPYEeMBbIX B KIMMaTHuecKux paiionax 1j. L1, O

u I3, cnemyer, xak mpaBmmo, mpexycMaTpuBaTh (JOTIONHHMTENHHO K OGBIMHO HPHMEHSEMBIM)
BEPTUKAJIbHBIE CBSI3U MOCPEIUHE KaXK0T0 MPOJIETa BJOJIb BCETO 3AaHMUS.

13.19*. [IpononbHBIE TOPU3OHTAIBHBIC CBSI3U B TUIOCKOCTH HIDKHUX TOSICOB CTPONMMIIBHBIX (hepm
ClIeZlyeT MpelyCMaTpUBaTh BAOJIb KPAMHUX PSIOB KOJOHH B 3/IaHUSIX C KPaHAMU TPYII PEKUMOB
pabotel 6K-8K mo I'OCT 25546-82;B mOKpHITHAX C MOJICTPONMIBHBIMUA (epMaMu; B OAHO- U
JBYXTIPOJICTHBIX 3/IaHUSIX C MOCTOBBIMH KpaHaMu rpy3onoabeMHocThio 10 T u OGonee, a mpu
OTMETKE HH3a CTPONMWIBHBIX KOHCTPYKIMH CBbIIe 18 M - HE3aBHCUMO OT TPYy30MOIbEMHOCTH
KpaHOB.

B 3pmaHMsX C 4MciiOM MpoJIeTOB 0Oosiee TpeX TOPHU30HTABHBIC IPOJOJBHBIC CBSI3H CIIEIYET
pa3MelnaTh Takke BJOJIb CPEIHUX PSIOB KOJIOHH HE PEXE YeM Yepe3 MPOJIeT B 3[aHUsIX C KpaHaMU
rpymn pesxxumoB padoTel 6K-8K mo 'OCT 25546-82u1 yepes nBa npoJieTa - B IPOUUX 3/1aHUSX.

13.20. T'opu3oHTaNbHBIE CBSI3M 110 BEPXHHM U HIDKHUM IOSICAaM Pa3pe3HBIX (epM MPOJICTHBIX
CTPOCHUHN TPAHCHOPTEPHBIX Tajepeil ciaeayeT KOHCTPYHUPOBAaTh pa3/iesIbHO [T KaXK0ro IpoJIeTa.

13.21. [Ipy npUMEHEHUM KPECTOBOH PEIISTKH CBSA3CH MOKPBITHIA JOMYCKAeTCs pacyeT Io
YCIIOBHOW CX€Me B IPEIOJI0KEHUH, UYTO PACKOCHI BOCIIPUHUMAIOT TOJIBKO PACTATUBAIOIINE YCUIIHS.

[Ipu onpenenenun ycuiuii B 3JieMeHTax cBsizel o0xaTue mosicoB pepm, Kak MpaBuilo, YUUTHIBATH
HE ClIelyeT.

13.22.1Ipu ycTpoicTBE MEMOPAHHOTO HACTWIIA B IUIOCKOCTH HIDKHUX TOSICOB (hepM JI0myCKaeTcs
YUUTBIBaTh pabOTy MEMOPAHHBI.

13.23. B Bucsaunx IMMOKPBITUAX C INUIOCKOCTHBIMHU HECYHIUMHU CUCTCMaMHU (I[BYXHOHCHBIMI/I,
M3TrHOHO-)KECTKUMHU BaHTAMH U T.H.) CIeAyCT npeaAyCMaTpuBaTbh BEPTUKAJIBHBIC U TOPU3OHTAJIbHBIC
CBsA3U MCKIAY HECYLIUMHU CUCTCMAMMU.

Banku

13.24.TTpuMeHATh AKeThl JUCTOB YIS MOSICOB CBAPHBIX JBYTAaBPOBBIX OANOK, KaK MpPaBUJIO, HE
paspemiaeTcs.

JIuist osicoB 0asioK Ha BBICOKOTPOYHBIX 0ONTAaX JOMYCKACTCS MPUMEHSThH MMaKeThl, COCTOSIIUE HE
OoJiee YeM U3 TpeX JUCTOB, PU ITOM ILIONIA/b MOSICHBIX YTOJIKOB CIEIyeT MPHHUMATh PABHOW HE
meHee 30%Bceil wiomaay nosca.

13.25.TlosicHble MIBBI CBapHBIX OAJIOK, a TAKXKE IIBbI, IPUCOCAUHSIONINE K OCHOBHOMY CCUCHHIO
0anKkd BCHOMOTraTelbHBIC JJIEMEHTHI (HampuMep, pedpa JKECTKOCTH), MOJDKHBI BBIMOIHATHCS
HETPEPHIBHBIMH.



13.26. [Ipy mpuMEHEHWH OIHOCTOPOHHUX IMOSCHBIX IIBOB B CBapHBIX JBYTaBPOBBIX Oajkax,
HECYIIUX CTATUYECKYIO HAarpy3KY, TOJKHBI ObITh BBIIIOJHEHBI CJIEAYIOLINE TPEOOBAHUS !

pacueTHas Harpy3ka JO/DKHAa OBbITh NPWIOKEHA CHMMETPHYHO OTHOCHTEIBHO IOTICPEYHOTO
ceueHusl OaJIKH,

JI0JDKHA OBITh 00€CIIeYeHa YCTOMUHMBOCTD CKATOTO T0sica OAJIKK B COOTBETCTBUU C 1. 5.16%, a;

B MeCTax MNPWIOXKEHUs K MOACY OalKu COCPEJOTOYEHHBIX HAarpy3oK, BKJIIOYash Harpy3kud OT
PEOPUCTHIX KeNe300€TOHHBIX IUTHT, JI0JDKHBI OBITh YCTAHOBJICHBI TIONIEPEYHBIE pedpa )KECTKOCTH.

B pUrciix paMHbIX KOHCTI)YKI_II/II\/’I Y OIIOPHBIX Y3JIOB CJICAYCT NPUMCHATL ABYCTOPOHHUC MMOACHBIC
IIBBbI.

B 0Oamkax, paccuMThIBaeMbIX COIVIaCHO TpeOoBanusaMm mm. 5.18*-5.23 nHactosmmx HOpM,
MPUMEHEHUE OJHOCTOPOHHUX IMOSICHBIX IITBOB HE JIOMYCKAETCH.

13.27. Pebpa »KeCTKOCTH CBapHbIX OaJOK JOJDKHBI OBITH YAAJNeHBl OT CTHIKOB CTCHKH Ha
paccrostare He MeHee 10 TommuH cTeHKH. B MecTax mepecedeHus CTHIKOBBIX ITBOB CTCHKH OAJIKH C
MPOAOIBHBIM PEOPOM KECTKOCTH IIBBI, IPUKPEILISIONINE peOpO K CTEHKE, CIEyeT He TOBOJIUTH JI0
CTBIKOBOTO mmBa Ha 40 MM.

13.28. B cBapHbIX /BYTaBpOBBIX OallkaX KOHCTPYKIMU rpymnm 2-4 ciemyer, Kak TMpaBuio,
MPUMEHSTH OJJHOCTOPOHHHE peOpa KECTKOCTH C PACIIONIOKEHUEM UX C OJHON CTOPOHBI OAJKU.

B 0ankax ¢ OJHOCTOPOHHMMH TOSICHBIMU IIBaMH pedpa >KeCTKOCTH CIIEAYeT pacroiaratb co
CTOPOHBI CTEHKH, IPOTHUBOTIOJIOKHON PACTIONIOKEHHIO OTHOCTOPOHHHX TOSICHBIX IIIBOB.

MopkpaHoBbLIe Ganku

13.29.Pacder Ha IPOYHOCTH MOAKPAHOBBIX OAJIOK CJIEAYET BBIMOIHATH COTIACHO TPEOOBAHUSM II.
5.17Ha neficTBUE BEPTUKAIBHBIX U TOPU30OHTAIBHBIX HATPY30K.

13.30*. PacueT Ha MNPOYHOCTh CTCHOK MOJKPAHOBBIX OaloK (32 MCKIIOYCHHUEM OaoK,
pacCUMTHIBAEMBIX Ha BBIHOCIHMBOCTH, JUIsI KPaHOB Tpymm pexuMoB paboTel 7K B mexax
metamryprudeckux npousoactB u 8K mo 'OCT 25546-82)cnenyer BoimonHsATh 10 Gopmyne (33),
B KOTOPOH TMpH pacyeTe CEYEHH Ha Ormopax Hepas3pe3HbiX 0anok BMmecTo koddduiumenta 1,15
cienyer npuHuUMaTh kodpdunuent 1,3.

13.31.Pacuer Ha YCTOHYMBOCTH MOAKPAHOBBIX 0AJOK CJleQyeT BBINOJIHATH B COOTBETCTBHH C II.

5.15.

13.32. IlpoBepKy YCTOWYHMBOCTH CTEHOK W TIOSCHBIX JIMCTOB TOJKPAHOBBIX OAQllOK ClEIyeT
BBITIOJIHATH COTJIACHO TPEOOBAHUSM pa3/l. 7 HACTOSIIUX HOPM.



13.33*. TloakpaHoBbIe OaJKK CIEAYET pPAacCUYMTHIBATh HAa BBIHOCIUBOCTH COTJIacCHO pa3a. 9
HACTOSIIUX HOPM, IIPH ATOM CJIeAyeT npuHuMarh o = 0,771pu KpaHaxX rpymi pexumMoB pabotsl 7K
(B mexax merammyprudeckux npousojctB) U 8K mo 'OCT 25546-82u == 1,1 B ocTaJbHBIX
clTydasx.

B monkpaHOBBIX Oankax il KpaHOB TPYII Pe:KUMOB pabotel 7K (B mexax MeTaTypruvecKux
npous3BoactB) U 8K mo I'OCT 25546-82 cteHKHM MAONOJIHUTEIBLHO CIIEAYeT PAaCCUYUTHIBATH Ha
MPOYHOCTH coriacHo 1. 13.34*u Ha BRIHOCIMBOCTH coryacHo 1m.13.35%.

Pacuer moakpaHOBBIX OaqOK Ha MPOYHOCTP W HAa BBIHOCIHMBOCTH CJEAYeT IPOU3BOJIUTH Ha
JIEUCTBUE KPAHOBBIX HArpy30K, yCTaHaBIMBAeMbIX corjiacHo TpeboBaHusiM CHull mo marpyskam u
BO3JIEUCTBUAM.

13.34*. B cxaroif 30He CTEHOK IMOJKPAHOBBIX OAJIOK M3 CTaiu C mpenenom tekydectu jgo 400
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MITIa (4100xkrc/cM ™) HOJKHBI OBITH BBITIOJIHEHBI YCIOBHS:
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&- koa¢pdunment, npuauMaeMmbiii paBHbiM 1,15 s pacuera paspesnbix Oanok u 1,3 - s
pacdera ce4eHHI Ha Oropax Hepa3pe3HbIX OaJOK.

B dopmymax (145)*:

M, (- COOTBETCTBEHHO W3TMOAIOIIMNA MOMEHT M IONEepeYHas CHJia B CEYCHHUU OalKud OT
pacueTHOM Harpy3KH;

‘}’;'-1- K03(1)(1)I/ILII/I€HT YBCINYCHUA BepTHKaﬂBHOﬁ COCpGI[OTO‘-IGHHOfI HAarpys3Kku Ha OTACJIIbHOC

KOJICCO KpaHa, HpI/IHI/IMaGMBIfl COrJIaCHO Tp€60BaHI/I$IM CHulI o Harpyskam u BOSI[GI\/'ICTBI/ISIM;



' - pacueTHOE MaBiieHHE KoJieca KpaHa 0e3 yueTa KodpduimeHTa TMHaMUYHOCTH,

lyf - yCIIOBHAsl JUIMHA, OTpefiessiemMas 1o hopmyiie

3'4}‘=C3|‘|J11;‘ ft, (146)

rae ©- xKo3(pQUIMEeHT, MPUHUMACMbBIN JIII CBapHBIX M TNPOKaTHBIX Oanok 3,25, mis Oanok Ha
BBICOKOTIPOYHBIX OonTax - 4,5;

) - cymma COOCTBEHHBIX MOMEHTOB WHEpLUHU MOsca OaJKM U KPAaHOBOTO peiibca MJIM OOIIMH

MOMEHT MHEpLUMH peibca M TOosica B Cllydyae IPHUBApKH pejbca IIBaMH, 00€CIeYMBAIOIIUMU
COBMECTHYIO paboTy peJibca U Mosica;

A, - MECTHBIN KpyTALIUI MOMEHT, ONpeesieMblil o (opMyJie
M; = Fe+ 0750k, , (147)
TJIe - YCIOBHBIN SKCIIEHTPUCUTET, IPUHUMAaEMbIi paBHBIM 15 MMm;

(- momepeuHas pacyeTHas TOPU30HTAJIbHAs HArPy3Ka, BBI3bIBAEMAas IEPEKOCAMHU MOCTOBOTO
KpaHa M HeMapaJljieIbHOCThIO KPAHOBBIX NMyTeH, mpuHUMaeMas corjacHo TpeboBanusiM CHull mo
Harpyskam M BO3JCHCTBUSM,;

4, - BBICOTA KPAaHOBOT'O PEJIbCa,;

o3
bj.‘.-f

‘If = ...Ff + - CymMMa COOCTBEHHBIX MOMEHTOB HWHCPLHU KPY4YCHUs pEJibCa U I1osACa, I'AC f'_f u

f{;‘ - COOTBETCTBCHHO TOJIIIMHA U IIMPHUHA BEPXHEro (CKATOro) mosica Oaaku.
Bce manpsoxkenus B hopmyiax (141) - (145)*cinenyer npuHuMaTh CO 3HAKOM "TUTIOC".
p pMy. AYyeT 1Ip

13.35*. PacueT Ha BEIHOCIMBOCTH BEPXHEH 30HBI CTEHKH COCTaBHON MOJKPAHOBOM OajKu CieayeT
BBITIOJIHATH 110 hopmyie

2 2
0.5,/0% +0,367%, +040y,,, +050 4 < R, (148)

rie  #,- pacueTHOE COIPOTUBIICHHE YCTAJIOCTH [UIsi BCEX CTajei, MPUHUMAEeMOE pPaBHBIM
2
COOTBETCTBEHHO JIsi 0AJIOK CBAPHBIX U HA BBICOKOMPOYHBIX Oontax: &, = 75MIla (765krc/cm ™) u

2 o .
95 MIla (930 krc/em ™) st cxaToi BEepXHEH 30HBI CTCHKH (CeueHHs B mpoiere Oanku), &,= 65



MIlIa (665 krc/cm 2) u 89 MIla (875 krc/em 2) JUTS PacTSHYTOW BEPXHEH 30HBI CTCHKH (OTOpHBIE
CEUCHHs Hepa3pe3HbIX OANOK).

3Hauenus HanpsbkeHuit B Gopmyne (148) cnemyer ompenensates no m. 13.34* or kpaHOBBIX
Harpy3o0K, yCTaHaBIMBaeMbIX coriacHo TpeboBanusm CHull mo Harpy3kam u BO3ACHCTBUSM.

BepxHue MmosicHbIe HIBBI B MOJKPAHOBBIX Oalikax Ui KPAaHOB Iyl pexxumoB padotsl 7K (B
nexax merawryprudeckux npousBojacts) U 8K mo 'OCT 25546-8210mkHbl ObITH BBIIIOIHEHBI C
MIPOBapPOM Ha BCIO TOJIIIMHY CTCHKH.

13.36. CBoOOHBIE KPOMKH pACTSHYTHIX IMOSICOB IOJKPAHOBBIX 0Oajok u 0ajok pabodmx
TUTOIIAJIOK, HETOCPEJICTBEHHO BOCIPUHUMAIOIIUX HArpy3Ky OT MOJBHKHBIX COCTaBOB, JIOJKHBI
OBITh MPOKATHBIMU, CTPOTAHBIMHU WM OOPE3aHHBIMH MAIIMHHOW KHUCIOPOJHOW WIIM IJIa3MEHHO-
JIYTOBOW PE3KOM.

13.37*. Pa3mepsr pedep jKeCTKOCTH MOAKPAHOBBIX OAJIOK JOJDKHBI YAOBIETBOPATH TPEOOBAHUSIM
n. 7.10,mpu 3TOM MIMpUHA BBICTYIAIONICH YaCcTH JBYCTOPOHHETO pedpa moinkHa ObITh HEe MeHee 90
MM. JIBycTOpOHHHE TONEpeyHble pedpa KECTKOCTH HE JTOJDKHBI NMPUBAPUBATHCS K IMOsicaM OaJIKH.
Topusl pedep KeCTKOCTH JOJDKHBI OBITh IJIOTHO MPUTHAHBI K BEPXHEMY IMOsICY OalIKH; TPU STOM B
Oaskax moj KpaHel rpymi pexuMoB padoTel 7K (B 1iexax MeTaumypriadeckux mpous3Boacts) u 8K mo
I'OCT 25546-821e00X011MO CTPOTaTh TOPIIbI, IPUMBIKAIOIINE K BEPXHEMY TIOSCY.

B Oankax mox kpanel rpynn pexumoB pabotel 1K-5K mo I'OCT 25546-82 momyckaercs
HOPUMEHSTh OJJHOCTOPOHHHUE MOTIEPEUHbIE pedpa )KECTKOCTH C IPUBAPKOM MX K CTCHKE M K BEPXHEMY
MOSICY M PacroyioKeHneM coryacHo . 13.28.

13.38. Pacuer Ha NPOYHOCTH IMOABECHBIX OAlOK KPAHOBBIX IyTed (MOHOPEIBCOB) CIEAyeT

BBIMOJTHATh C YY€TOM MECTHBIX HOPMAaJIbHBIX HANpsDKEHHH B MECTE IMPHUJIOKEHHUS NaBJICHUS OT
KoJleca KpaHa, HallpaBJICHHBIX BJIOJb U MOMIEPEK OCH OaJKH.

NucToBble KOHCTPYKUUK
13.39. KoHTyp momepe4yHbIX 3JIEMEHTOB JKECTKOCTH OO0OJOYEK CJIeIyeT MPOSKTUPOBAThH
3aMKHYTBIM.

13.40.Hepez[aqy COCPCAOTOYCHHBIX HArpy30K Ha JIMCTOBBIC KOHCTPYKIUHA CICAYCT, KaK IIPaBUJIO,
npeaycmMarpuBaTh 4€pe3 3JICMCHTBI JKCCTKOCTH.

13.41.B mMecTax compsiKeHHI 000JI04EK pa3IUnYHON (POPMBI CIEeIyeT MPUMEHATh, KaK MPaBuIo,
TUTABHBIE TIEPEXO/IbI B IETSIX YMEHBIICHHUSI MECTHBIX HAIPSKEHUH.

13.42. BeimonHeHHE BCEX CTHIKOBBIX IIBOB CIEAYeT NpPEAyCMaTpUBaTh JIMOO JBYCTOPOHHEH
CBapKOH, JINOO OJTHOCTOPOHHEH CBAPKOM C MOJBAPKON KOPHS WM HA TOAKIAIKAX.



B mpoekre cneayer ykas3plBaThb Ha HEOOXOAMMOCTh OO€CMEUYEeHMs IUIOTHOCTH COEJIMHEHUM
KOHCTPYKIIHH, B KOTOPBIX 3Ta IJIOTHOCTh TpeOyeTcsl.

13.43. B nuCTOBBIX KOHCTPYKLHSX CIEAYeT, KaK IMPaBUJIO, NMPUMEHITH CBapHBIE COCIUHEHUS
BCThIK. CoelMHEHUs] JHUCTOB TOJLIMHOM S MM M MeEHee, a TaKKe MOHTaXHble COEIMHEHUs

JIOITYCKAeTCs NPEAYCMaTPUBATh BHAXJIECTKY.

13.44. Tlpu KOHCTPYMPOBAaHHH JIUCTOBBIX KOHCTPYKIIMH HEOOXOJMMO MpeaycMaTpUBaTh
MHIyCTpHAIbHBIE METO/IbI UX W3TOTOBJICHUSI M MOHTa)Ka IyTeM MPUMEHEHUS:

JIMCTOB U JICHT OOJIBIINX Pa3MEPOB;

crioco0a pyJIOHUPOBAHHS, U3TOTOBJICHUS 3aTOTOBOK B BUJIE CKOPJIYI U Jp.;

packposi, 00eCTIeYNBAIOIETO HAUMEHBIIIEE KOJMYECTBO OTXOOB,;

ABTOMATHUYECKON CBApKH;

MUHUMAJILHOTO KOJMUYECTBA CBAPHBIX IIIBOB, BBHIMIOJIHAEMBIX HA MOHTaXE.

13.45. Ilpu mpoeKTUPOBAHUHU TPSMOYTOJHHBIX WM KBAJPATHBIX B IUIAHE IUIOCKUX MeMOpaH
MOKPBITHIA B yriax OMOPHBIX KOHTYPOB CIEAYET MPUMEHSTh, KaK MPaBHIIO, TUIABHOE COIPSIKEHUE

QJICMCHTOB KOHTYpaA. I[JIS[ M€M6paHHBIX KOHCTp}IKI_II/Iﬁ CJICAYCT, KaK IMPaBUJIO, NPUMCHATL CTAJIX C
MOBBIIIICHHON CTOMKOCTBIO IIPOTHUB KOPPO3HUHU.

MoHTaXHble KpenneHua

13.46*. MoHTaxXHBIE KpEIUJICHHsS KOHCTPYKLIMU 3IaHUH W COOPYKCHHH C MOAKPaHOBBIMU
0anmkaMu, pacCYMTHIBAEMBIMH Ha BBIHOCIMBOCTH, a TAaK)K€ KOHCTPYKIUI TOJ YKEJIE3HOIOPOKHBIC
COCTaBBI CJIEIYET OCYIIECTBISATh Ha CBAPKE MITH BBICOKOTIPOYHBIX OO0JITaX.

boater ximaccoB Tounoct B 1 C B MOHTa)KHBIX COCANMHCHUAX J3THX KOHCTI)YKI_II/II\/’I JAOITYCKACTCsA
IPUMCHSATD.

JUIL KPETUICHHsI MPOTOHOB, AJIEMEHTOB (DOHAPHOW KOHCTPYKIMH, CBSI3€H MO BEPXHHUM IOsiCaM
depM (py HATMYUK CBSI3CH MO0 HYDKHUM MOSICAM WM JKECTKOU KPOBIIM), BEPTUKAIBHBIX CBSI3EH 110
dbepmaM u GoHapsIM, a TAKKE HIEMEHTOB (axBepka,

JUIA  KpeIUICHHsS CBsI3ed 10 HIKHMM mosicaM  (epM Ipd  HaJHYMHd  HKECTKOW KPOBJIH
(>xkene300e TOHHBIX WIIH APMUPOBAHHBIX TUTHT U3 STYEUCTHIX OETOHOB, CTATBHOTO MPOGUINPOBAHHOTO
HACTHJIA M T.I1.);

AJI1 KPCIUICHUA CTPOIIUMJIBHBIX W IMOACTPOITHIIBHBIX (bepM K KOJJOHHaM M CTPOIIMJIbHBIX (1)epM K
NOACTPOIIMIBHBIM IPH YCIIOBUU NEPECAAYN BEPTUKAJIIBEHOI'O OIIOPHOI'0 JABJICHUS Y€PE3 CTOIHK,



JUIL KpEIUIEHUs] pa3pe3HbIX IMOAKPAHOBBIX OaloK MEXJy co00#l, a Takke s KpeIsIeHHs HUX
HIDKHETO T0sICa K KOJIOHHAM, K KOTOPBIM HE KPEMATCS BEPTUKAJIbHBIC CBA3Y,;

JUIs KperyieHus: 0aslok pabodMx IUIONA/I0K, HE MOJBEPralOIIMXCsl BO3JIEHCTBUIO JTUHAMHUYECKUX
Harpy3ok;

JUISL KPETJIEHUSI BTOPOCTENIEHHBIX KOHCTPYKIIHA.

14. AONONHUTENbHbLIE TPEBOBAHWUA NO NMPOEKTUPOBAHUIO
XUNbIX N OBWECTBEHHbIX 34AHUA N COOPYXEHUN
KapkacHble 3aaHus

14.1-14.3u 1a01.43 UCKITIOUCHEI.

14.4*, ]Jlna mepepacrpenciieHuss H3THOaIUX MOMEHTOB B JJICMEHTaX paMHBIX CHCTEM
JIOMyCKaeTcss MPUMEHEHUE B y3JIaX COCAMHEHUs pHUrelied ¢ KOJOHHAMH CTaJbHBIX HAKJIAJIOK,
paboTaMKX B TUIACTHYECKON CTaIHH.

o 2
Haxuaaku cieayeT BBIIONHATE U3 cTalieil ¢ npeaenom tekyuectu g0 345Mlla (3500krc/cm ™).

Yeunust B HaK/Iakax CleyeT ONpeiessiTh IPU MUHAMAIBHOM IIPEIeNe TeKYeCTH @y py = fun
= 2
¥ MaKCUMAJILHOM TPEJIENIE TEKYUECTH 7y max = Sy + 100 MIIa (1000xkrc/em ©).

Haxmanku, paboTarome B IUIACTHYECKOW CTaJWH, MAOJDKHBI HMETh CTpPOTaHble WM
(bpezepoBaHHBIE MTPOIOJIEHBIE KPOMKH.

Bucsauue NOKpPbITUA

14.5. JIns KOHCTPYKIMH W3 HHUTEH CJEAyeT, Kak MpaBWIO, NPUMEHSATh KaHATHI, MPSI U
BBICOKOTIPOYHYIO MPOBOJIOKY. [[omyckaeTcsi npuMeHeHre mpoKara.

14.6.KpoBiisi BUCSYETO MOKPBITHS, KaK MPAaBHIIO, AODKHA OBITh PACIIONIOKEHA HETIOCPEICTBEHHO
Ha HECYIIMX HHUTSIX W HOBTOPATH oOpaszyemyro uMu ¢opmy. [lomyckaeTcst KpOBIKO HNOJHATH HAJl
HUTSIMH, OIIEPEB Ha CIELHUAIbHYIO HAJACTPOEUHYIO KOHCTPYKLHIO, WJIM ITOJABECUTH K HUTSIM CHU3Yy. B
3TOM ciiydae ¢popMa KPOBJIM MOXKET OTIMYATHCS OT (POPMBbI IPOBUCAHMSI HUTEH.

14.7.04epTanus ONMOPHBIX KOHTYPOB CIIeyeT Ha3HAYAaTh C YY€TOM KPHUBBIX JABJICHHS OT YCHIIMN
B IIPUKPEIJICHHBIX K HUM HUTSIX TIPU PAaCUETHBIX Harpy3Kax.

14.8. Bucsiure TOKPBITHS CJIEIYyeT pPAacCYMThIBATh Ha CTA0OMIBHOCTH (OPMBI OT BPEMEHHBIX
Harpy3okK, B TOM 4YHCIE€ OT BETPOBOTO OTcOca, KOTopas NOJDKHa oOecreyrBaTh TepPMETHYHOCTh



MIPUHATON KOHCTPYKIMM KpoBIH. IIpu 3TOM ciieyeT npoBepsATh U3MEHEHUE KPUBU3HBI ITOKPBITHS
[0 BYM HaIpaBJICHUSIM - BJOJb M monepek HuTe. HeoOxoaumas cTaOUIBHOCTH TOCTUraeTcs C
ITOMOIIBIO KOHCTPYKTUBHBIX MEPONPUATUI: YBEIMYEHUEM HATSKEHUS HUTHU 34 CUET BECa MMOKPBITHS
WIN TIPeIBAPUTENLHOTO HAIPSKEHUS, CO3/1aHUEM CHEelMAIbHON CTaOMIM3UPYIOIIeH KOHCTPYKIUY,
NPUMEHEHUEM H3TMOHO-KECTKHX HUTEH; MpeBpallieHHeM CHUCTEMbl HUTEH M KPOBEJbHBIX IUTUT B
€AMHYIO0 KOHCTPYKIHIO.

14.9.CeyeHre HUTH JOJDKHO OBITH PACCYMTAHO 1O HAMOOJBIIEMY YCHIIMIO, BO3HUKAIOIIEMY TPU
pacyeTHO Harpyske, ¢ y4eTOM W3MEHEHUS 3aJaHHON TeOMETPUH TIOKPHITH. B ceTuaThIX cucremax,
KpOME JTOr0, CEUE€HHWE HHUTU JOJDKHO OBITH MPOBEPEHO HAa YCWIME OT JCHCTBHUS BPEMEHHOUN
Harpy3Ku, pactoJIOKEHHON TOJIBKO BJIOJIb JAHHOW HUTH.

14.10. BepTukaibHble W TOPU3OHTAJbHBIE MEPEMEIICHUS HUTEH M YCWIHS B HHUX CIEAYyeT
OTIPE/ICISTh C YYETOM HEJIMHEHHOCTH paOOThl KOHCTPYKITUHA MTOKPBITHS.

14.11. KosdpdpunumenTsl ycnoBuid pabOThl HUTEH U3 KAaHATOB M HX 3aKPEIUICHHH ClEIyeT
MPUHUMATh B COOTBETCTBHUHU € pa3a. 16. [ cTaOmnm3upyromux KaHATOB, €CJIM OHHU HE SIBIISIIOTCS

3aTsHKKAMU JIJIs1 OMOPHOTO KOHTYpPa, KO UIIMEHT yCcIoBHid padboTsl ¥, = 1.

14.12. OnopHble y37Ibl HUTEW W3 MPOKATHBIX MPOQHICH CleAyeT BBIMOIHATH, KaK MPaBUIIO,
[IAPHAPHBIMH.

15*. AONONHUTENbHbLIE TPEBOBAHUA MO NMPOEKTUPOBAHUIO ONMOP
BO3YLUHbIX IMHUWA SNEKTPOMEPEOAYN, KOHCTPYKLUA OTKPbITbIX
PACNPEOENUTENbHBLIX YCTPOUCTB U IMHUA
KOHTAKTHbIX CETEXA TPAHCIMOPTA

15.1*, Jlnst omop BO3AYMIHBIX JUHUE 3yektpornepenaun (BJI) M KOHCTPYKIMH OTKPBITHIX
pactpenenuTenbHbix yerpoicts (OPY) u nunuit kontakTHbIX ceteld Tpancnopra (KC) cnenyer, kak
[PaBUIIO, MPUMEHATH CTaIHM B COOTBETCTBUH ¢ Tabi1.50* (kpome craneit C390,C39(K, C440,C590,
C59(K) u ta61.51,a.

15.2*. Bontsl kiaccoB TouHocTH A, B 11 C i onop BJI u koncTpykuuii OPY BeicoToii 1o 100m
clielyeT NPUHUMATh KaK JJisi KOHCTPYKIUM, HE PACCUUTHIBAEMBIX HA BBIHOCIHMBOCTH, & JJISI OIOP
BbicOoTOM Oosiee 100M - Kak Jyisi KOHCTPYKIIHIA, PACCUNTHIBAEMbBIX Ha BBIHOCIIUBOCTb.

15.3.JIutble metanu cienyeT MPOSKTUPOBATh U3 yriepoaucTor ctaiu mapok 391 u 451 rpynn
otmuBok Il u Il mo TOCT 977-75*.

15.4* TIpu pacuerax onop BJI u koncrpykumii OPY u KC cnenyer npunumaTh K03GhUIUEHTHI
ycloBuil paboThl, ycraHoBieHHbIe pa3a. 4* u 11, a taxke mo Ta6n.44*, m. 15.14* u mpun.4*
HACTOSIIINX HOPM.

PacueT Ha IPOYHOCTH 3JIEMEHTOB OIOP, 32 UCKIIOUEHHEM pacueTa CEYEHUH B MeCTaxX KperieHHs
PaCTSHYTHIX 3JEMEHTOB U3 OJMHOYHBIX YrOJKOB, MPUKPEIUIIEMbIX OJHON MOJKOWH Gonramw, IO II.
5.2 He 1omycKaeTcs.



Tao0muma 44*

DneMeHThl KOHCTPYKITUI Koaddumments
YCJIOBHI pabOTHI

Yo

1. CxaTble mosica U3 OJIMHOYHBIX YTOJIKOB CTOCK CBOOOJIHO CTOSIIMX OIOP
B TICPBBIX JIBYX MAHEISX OT OANIMaKa IMPHU Y3JIOBBIX COCTUHCHUSX
a) Ha CBapKe 0,95

0) Ha GoJsitax 0,9

2. Cxatble DJEMEHTHI IUIOCKHMX pPEIIeTYAThIX TpPaBepC U3 OJUHOYHBIX
PABHOTIOJIOYHBIX YTOJIKOB, IPUKPEILISIEMBIX OJTHOM MOJIKO# (puc.21):

a) mosica, MPUKPEIUISIeMbIe K CTOWKE OMOPbI HEMOCPEICTBCHHO JBYMS 0,9
OoJsitaMu 1 0oJtee

0) mosica, MPUKPEIUISIEeMbIe K CTOWKE OMOPBI OJHUM OOJITOM HIIH 4Yepe3 0,75
bacoHky
B) PaCKOCHI ¥ PacriopKu 0,75

3. OTTSHKKH U3 CTAJIbHBIX KAHATOB U ITYYKOB BBICOKOIIPOYHOW IIPOBOJIOKH:
a) JUTs IPOMEKYTOYHBIX OTIOpP B HOPMAJIbHBIX PEXKUMAX pabOThI 0,9
0) [UIs aHKEPHBIX, AHKEPHO-YTJIOBBIX U YIJIOBBIX OMOD:

B HOPMAJIBHBIX PEKUMaX PabOTHI 0,8

B aBapHMUHBIX PEXKUMAX PaOOTHI 0,9

[Ipumeuanne: VkazanHple B Tabnuie KodhGUIMEHTHI  ycIoBUH  pabOThl  HE
pacIpoCTpaHIIOTCs Ha COSANHEHHS DJIEMEHTOB B y3J1aX.

15.5. [Ipu onpeneneHuu NPUBEACHHON THOKOCTH TO Tabi.7 HAMOONBIIYyI0 THOKOCTh BCETO

CTCPIKHA )“ CJ'IeI[yeT BBIUYUCJIATH 110 Q)opMynaM:
AJI YCTBIPEXTPAHHOI'O CTCPIKHA C IMMApaJUICIIbHBIMU IMMOACAMHA, HIAPHHUPHO OIICPTOI'0 IO KOHIAM,
A=2018 (149)

AJI TPEXTPAHHOI'O PABHOCTOPOHHECTO CTCPIKHA C IMapaJlVICIIbHBIMU IMOSICAMU, HIAPHUPHO OIICPTOIO
10 KOHIIaM



h=2518 (150)
JUIs1 CBOOOTHOCTOSIIICH CTOMKY MUpaMuaaabHoi Gopmer (puc.9)*
Moo= 2kl By (151)
Oo0o3HaueHus, npuHATHIe B popmynax (149) - (151):
py = L25(A, f -_’:'!-]l2 —2,75(k, I B ) + 3,5- koo unmeHT a1t onpeseseHus pacueTHOM JUIHHBI,

i- TCOMCTPHYCCKAs AJIMHA CKBO3HOI'O CTCPIKHS,

£1- pacCTOSIHUE MEXY OCSAMM IOSICOB Y3KOU I'PAaHU CTEPKHS € NapaJlIeIbHBIMU NIOSICAMU;

%1 - BBICOTA CBOOOIHO CTOSIIEA CTOHKH,

b, ¥ - paccTOSHUS MEXTy OCMH TIOSICOB MUPAMHUIAJIBLHOM OMOPBI COOTBETCTBEHHO B BEPXHEM M

HIDKHEM OCHOBAHMIX Haubosiee y3KOoi rpaHu.

15.6. Pacuer Ha YCTOWYHMBOCTH BHELEHTPEHHO-CXKATBIX M C)KATO-U3THOAEMBIX CTEp)KHEH
CKBO3HOTO CEUYEHHUsI, IIOCTOSIHHOTO TI0 JJIMHE, CIEAYET BBIMOJHATH COTJIACHO TPeOOBaHUSAM pas3id. S

HaCTOAIIUX HOPM.



) &) F

I

e

b .

Puc. 21 CuenmlTparepc
& — CTPEYTONEHOH pANeTKOH, § — T0 #¥e, C0 CT0 KA MM

Jlsii paBHOCTOPOHHUX TPEXTPAHHBIX CTEP)KHEH CKBO3HOI'O CEUEHUSs, MOCTOSHHOTO IO JUIMHE, C
pelIeTKaMu M IJIaHKaMH OTHOCUTENIbHBIM SKCUEHTPUCUTET % ClielyeT BBIYUCIIATE MO0 hopMyiam:
Mpy U3rube B IMIIOCKOCTH, IEPTICHAUKYISIPHOM OJHON U3 TPpaHEeH
= SAZEM (N, (152)
npu U3rude B INIOCKOCTH, TAPAIIICIILHON OHOM U3 TpaHei
= 300 (B, (153)
TJIe & - paCCTOSIHUE MEXKy OCSIMH TOSICOB B TUIOCKOCTH TPaHH;

- koapunment, paBueiid 1,2mpu 601TOBBIX coearHEeHMIX U 1,0 -1pu CBapHBIX COCTUHEHUSX.

15.7.1Ipu pacueTe BHELIIEHTPEHHO-CKATBHIX U CKATO-U3TUOAEMBIX CTEPKHEH CKBO3HOT'O CEUCHHUS
ComIacHO TpeOOBaHMSAM I. 5.27* HACTOSANIMX HOPM 3HAYCHHE SKCICHTPUCHTETA NPHU OOJITOBBIX
COCIMHECHUSAX JICMCHTOB CIICJyeT YMHOXKATh Ha KodddurueHt 1,2.



15.8. Ilpu mpoBepke YCTOWYMBOCTH OTAEIBHBIX TIOSICOB BHEIEHTPEHHO-CKATBIX M CHKATO-
M3rubaeMbIX CTOEK CKBO3HOI'O CEUEHHUS OMOp € OTTSKKAMU HPOJOJIBHYIO CHIIY B KaXJI0M THosice
ClIe[lyeT OINpeAeNsATh C Y4YeTOM YCHJIMS OT wu3rubaromiero MomeHTa M, BBIUMCISEMOrO I10
nepopMHpOBaHHOM cxeme. 3HaueHHe STOr0 MOMEHTa B CEpelrHE JJIMHBI IIApHUPHO-ONEPTOM
CTOMKHU JIOJDKHO OIPENEIAThCS 1o hopMyie

v
M = Mg +?(fg +f|:|:|’ (354
riae M- msrnbaromuii MOMCHT B CEpeIMHE [UIMHBI OT IONEPEYHOH HArpysKi,

oTmpeeNIeMblid Kak B OOBIYHBIX Oajkax;

- 2 . .
G =1-0,1M"/{&S), 3mech J- MOMEHT MHEPLUM CEYECHHs CTOMKH OTHOCUTEIBHO OCH,
MEePIEeHIUKYJISIPHON IJIOCKOCTH JIEUCTBUS MTONIEPEYHON Harpys3KHu,;

! - IIMHA CTOMKY;,
A - mpostoapHAas cuiia B CTOMKE;

fg - Mporud CTOWKHM B CEpeAMHE JUIMHBI OT TMOMEPEYHOW HArpy3KH, ONpenessieMblii KaK B
OOBIYHEIX OaJIKax;

Jo =177 - crpenka HaYaNbHOTO UCKPUMBIEHUS CTONKY;

£ - ko3 puIKeHT, npUHUMaeMbIi coryiacHo 1. 15.6.

15.9. Ilonepeunyro cuiny & B CKaTO-M3rMOaEMbIX M LIAPHMPHO-ONMEPTHIX CTOWKAX CKBO3HOTO
CEYEeHHMs, TIOCTOSIHHOTO MO JUIMHE, B OMOpax C OTTSDKKaMHU ClIeAyeT NMPHUHUMATh MOCTOSHHOM 10
JUTMHE CTOMKH M OTIPENIeNATH 10 (opmyrie

J14BN
¢ = Chnar +a_;'xfg * -’ri:l:', (155)

TI€ (hoar- MAKCHMAIIbHAS TIOTIEPEYHAS CHJTAa OT BHEIIHEH HArPy3KH.
Ocranbubie 0003HaueHus B popmysie (155) npunste! Takumu, kak B Gopmyie (154).

15.10*. PacueT Ha yCTOHYMBOCTH CXKATBIX CTCPXKHEH KOHCTPYKIMH W3 OJUHOYHBIX YTOJKOB
CIIEyeT BBIMOJHATh, KaK MPABUIIO, C YI€TOM 3KCIEHTPHYHOTO MPUIIOKEHHS TPOIOJIBHBIX CHIL.

JlomyckaeTcss pacCUMThIBATh 3TH CTEPKHU Kak IEHTpPabHO-CKaThie 1Mo Qopmyne (7) mpu
YCIIOBUM YMHOKEHUS MPOJOIBHBIX CHI Ha KOI(PPHUIMEHTBI T U %d: NpUHUMAaEeMbIe HE MEHEe

1,0.

B mpocTpaHCcTBEHHBIX OOJTOBBIX KOHCTPYKIHUSAX 1O puc.9* (kpome puc.9*, € u KOHIEBBIX OIOP)
NpY [IEHTPUPOBAHUU B y3JIaX CTEP)KHEW M3 OJWHOYHBIX PABHOIOJOYHBIX YTOJIKOB IO UX PUCKAM



IIPU OJTHOPSIAHOM PACIIOIOKEHUU OO0JITOB B DJIEMEHTAX PEIIETKU U MPUKPEIIEHUH PACKOCOB B y3Iie
C JIByX CTOPOH HOJIKU T0sICa 3HAYECHUsI KOOPPUIIMEHTOB Ty U & ONPEEIISIOTCS:

st mosicos ¢~ <3,5 @pn » > 3,5cnenyer npunnmats A = 3,5)mo popmysam:

npu 0,555 « /4 £0,661 M,y / M, <0,7

0 = 1+ [cfb =055+ X(0.2- 0,058 | Mg [ (156)

npn 0,4< ¢ /5 <0,55u M,/ M, ¢(2,33¢/5-0,58)

my
Sty = 0950, 1c/b+[0,34 - 062 b+ A(0,2-0,05%) | Mg /s (1560)

JUIsL pacKOCOB (C OTHOIICHHEM PACCTOSHHS IO TOJIKE YrOJIKa packoca OT OOyIIKa JI0 PHCKH, Ha
KOTOPO# YCTAHOBIICHBI OOJITHI, K HIMPUHE MOJKU yrojka packoca, pasHom ot 0,54 mo 0,60),
MPUMBIKAIONINX K PACCYMTHIBAEMO TTAHEH T0sica, 10 (HopMyiaMm:

npu 0,55 ¢ /& 20,66u M,/ N, <07
og = LIE=036c f &+ (18 /&= DE6) My £ Ny, (157)*
npu 0,4< ¢ /5 <0,55u N,/ M, £(2,33{4-0,58)
Oy = 170,04 /& (036 - 041 P B ) Myg [ My (15a)

JIyist IPOCTPAHCTBEHHBIX OOJITOBBIX KOHCTPYKIIMIA 110 puc.9%, &. ¢. ¢ B popmynax (156,a) u (157,
a) cinexyet npuaumars 0,45% ¢ /& <0,55 .

B mpocTpaHCTBEHHBIX CBapHBIX KOHCTPYKIHSX W3 OJUHOYHBIX PABHOMOJOYHBIX YTOJIKOB IO
puc.9%, £, # (KkpoMe KOHIEBBIX OTOp) C MPUKPEIUIEHHEM PACKOCOB B Y3JI€ TOJIBKO C BHYTPEHHEH
CTOPOHBI IOJIKHK Nosica pu M,z 1 A, & 0,7 3HaueHus kodpPUIMEHTOB *m U ¥d NPUHUMAIOTCS:

MIpU HEHTPUPOBAHUU B Y3JIaX CTEPIKHEH IO LIEHTPaM TSDKECTH CeUeHU = “4= 1,0;

IIPY LIEHTPUPOBAHKH B y3]IaX OCell PACKOCOB HA OOYILIOK Mosica Py = @ g=1 + 0,12, [ My,

[Tpu pacueTe KOHCTPYKIMII HA COBMECTHOE JCHCTBUE BEPTUKAIHHBIX U MOMEPEUYHBIX HATPY30K H
KPYTAILIETO MOMEHTA, BBI3BAHHOTO OOPHIBOM NPOBOJIOB WM TPOCOB, IOIMYCKAeTCSd MPUHUMATh
e 1’0

Oo0o3HnauyeHus, npuHAThIC B popmynax (156)* - (157 ,a) mis onpeneneHus m U & 4.

- pacCcTOSTHUE T10 TIOJIKE YroJika Mmosica OT OOYIIKa J0 PUCKH, HA KOTOPOH PACIOJIOKEH IICHTP
y37a;



&~ IMpHUHA TIOJIKK yroJIKa Mosica;

* - yCIIOBHAst THOKOCTb TO5CA;

Mn - IIpOJ0JIbHAs CHJIA B IAHEJIN MOsCa,

i+ - CyMMa IPOEKIMH Ha OCh MOsACa YCWIIMH B packocax, NPUMBIKAIOMIMX K OJIHOM MOJIKe 1osica,

nepegaBaeMasi Ha Hero B y3Jie U olpejessiemMast Ipu TOM K€ COYETaHUU Harpys3ok, Kak i 2V,,: Ipu

pacueTe 1osAca NpUuHUMACTCA Oouibllice M3 3HAYCHUI NJM , HOJYUCHHBIX IJId Y3JIOB II0 KOHIAM
MaHCJIH, a IIpHU PACUCTC PACKOCOB - UL y3JId, K KOTOPOMY IIPHUMBIKACT PACKOC.

15.11*. TuOkocTh MEpPBOrO CHHU3Y packoca W3 OJMHOYHOTO YTOJKa penieTdyaToi cBOOOIHO
CTOSIIICH CTOWKH HE J0JDKHA MpeBbimaTh 160.

15.12. OrkioHeHus1 Bepxa OMOp M BEPTHKAIbHBIE MPOTHOBI TpaBepCc HE JOJDKHBI MPEBHINIATH
3HAYCHH, TPUBEICHHBIX B Ta01.45.

Tabmuma 45
Koncrpyknuu u HanpaBnenne | OTHOCHTEIbHBIC OTHOCUTENBHBIE
OTKJIOHCHHS OTKJIOHCHHUS poruokl TpaBepe
CTOCK (x JUTMHE TIPOJIETa WITH KOHCOIIH)
(x BBICOTE 2 )
BEPTUKAIbHBIC | TOPU3OHTAIBHBIC
B Ha B Ha
HpoJieTe | KOHCOII | IPOJIeTe | KOHCOI
u u
1. KoH1ieBbI€ U YIIIOBBIE OIOPbI 1/120 1/200 1/70 He
BJI aHkepHOro THIa BBICOTOM OTPaHUYMUBAIOTCA
10 60 M B1OJIb IPOBOJIOB
2. Onoper BJI ankepHOro 1/100 1/200 1/70 To xe
TUmna BeICOTOH 10 60 M BIOINB
MIPOBOJIOB
3. TIpomexyTouHbie OMOPHI He 1/150 1/50 To xe
BJI  (kpomMe  mepexoaHBIX) | OrPaHUYHUBAIOTC
BJIOJIb IPOBOJIOB s
4. Tlepexomubie omopbl BJI 1/140 1/200 1/70 To xe
BCEX TUIIOB BBICOTOH cBBbIIIe 60
M BJIOJIb TIPOBOIOB
5. Omoper OPY Bnmoms 1/100 1/200 1/70 1/200 1/70
MIPOBOJIOB




6. To ke, mornepex MpoBoJIOB 1/70 He orpannumBaroTcs

7. Croiiku omop Mo 1/100 - - - -
obopynoBaHue

8. basiku o o6opymoBanue - 1/300|  1/250 - -

[TIpumeuanus: 1. Otknonenus omop OPY wu TpaBepc omop BJI B aBapuilHOM
MOHTQ)KHOM peXHMaxX He HOPMHPYIOTCSI.

2. OTkioHeHUS W TPOTHOBI MO TO3. 7 W 8 IOMKHBI OBITh YMEHBIICHBI, €CIU
TEXHUYECKUMHU YCIIOBUSIMH Ha OKCIUTyaTaluio OOOpYIOBaHHS YCTaHOBJICHBI OoJee
KECTKHE TpeOOBaHHUS.

15.13.B cranpnbix kKoHCTpYKIuUsax ornop BJI u OPY u3 01MHOYHBIX yroJKoB AuadparMel cieayer
pacronaraTh He pexe ueM yepe3 15 M, a Takke B MecTax MPHIIOKEHUSI COCPETOTOYCHHBIX HArPy30K
Y TIEPEJIOMOB TIOSICOB.

15.14*. B 01HOOONTOBBIX COCTUHEHUSIX JJICMEHTOB pelieTKd (PacKoCOB U PacIOpPOK) Kpome
MMOCTOSIHHO Pa0OTaIONMX Ha PacTsHKEHUE TPH TOJIIHWHE IMOJKK 10 6 MM W3 cTaliel ¢ mpenesiom

texydectu 10 380MIla (3900krc/cm 1’) paccTosiHUE OT Kpask DJIEMEHTA JI0 [IEHTPa OTBEPCTHUS BIOJIb
ycunus pomyckaercs npunuMars 1,354 (rme & - quamerp oreepcTus) 6€3 IOIyCKa B CTOPOHY
YMEHBIIICHUSI TIPH U3TOTOBJICHUH 3JIEMEHTOB, O YeM JI0JDKHO OBITh yKa3aHO B mpoekrte. [Ipu 3ToM B
pacdeTe Ha CMATHE COCTMHICMBIX JJIEMEHTOB KO3((HUIMEHT ycioBUil pabOThl ‘s COCIAUHEHUS B
dopmyie (128)crneayer npuaumars pasasiM 0,65.

B 01HOOONTOBBIX COENMHEHHSX O3JEMEHTOB, MOCTOSHHO paOOTAIOIIUX HA pPaCTsHKCHHE (TAT
TpaBepC, 2JIEMEHTOB, NPHUMBIKAKOIMIMX K y3JIaM KpPEIUIEHHs MPOBOJAOB M TPOCOB, M B MeCTax
KpeIuieHHs: 000pyI0BaHMsI), PACCTOSIHUE OT Kpasi 3JIEMEHTa JI0 LIEHTPAa OTBEPCTUS BIOJb YCHIIUS
cleyeT MPUHUMATE He MeHee 24

15.15.Packochl, nmpuKpersieMble K Mosicy 001TaMH B OJHOM Y3JI€, TOJDKHBI pacnojiaraThCs, Kak
MPaBUIIO, C IBYX CTOPOH IOJIKH MOSICHOTO YrOJIKa.

15.16.B 60ATOBBIX CTBIKAaX MOSCHBIX PABHOMOJOYHBIX YTOJIKOB YUCIIO OOJITOB B CTHIKE CJICIYET
HA3HAYaTh YETHBIM U PACIIPEACISTH OOITHI TOPOBHY MEXKY MOJKAMHU yrOJIKa.

KonnyectBo 001TOB npu OJHOPAAHOM M IIAXMATHOM HX PACIOJIOKCHHHU, 4 TAKIKES KOJIUYCCTBO
MOIICPCUYHBIX PAOOB 001TOB IIpyu ABYXPAAHOM HX PACIIOJIOKCHUHA CICAYCT HAa3HAYATh HC Oosiee mATH
Ha O,I[HOI\/’I MMOJIKE YTr'oJiKka C KaX(HOﬁ CTOPOHBI OT CThIKA.



16. AOMNOJIHUTENbHbLIE TPEBOBAHUA MO NMPOEKTUPOBAHUIO KOHCTPYKLUMA
AHTEHHbIX COOPYXEHUU (AC) CBA3U BbICOTOU ao 500 m

16.1.TTpu nmpoexktupoBanuu AC creyer npeaycMaTpuBaTh:
CHM)KEHHE a3POJIMHAMUYECKOTO COMPOTUBIICHUS COOPYKEHHS U OTAEIIBHBIX €r0 3JIEMEHTOB;

palMOHANIBHOE PACTIPEJCICHUE YCWIMM B 3JIEMEHTAaX KOHCTPYKIMI MyTeM HCIOIb30BaHUS
IIPEABAPUTEILHOIO HAIPSKEHHUS;

COBMEIICHHE HECYIINX U PAAUOTEXHUUYECKUX (YHKIIMH.

16.2*. Ilna xoHctpykuuid AC cienayer, Kak HpPaBHJIO, NMPUMEHATh CTadd B COOTBETCTBUHU C
1a61.50* (kpome craneit C390K, C590,C59(K) u Ta6s1.51,a.

16.3. [Insg OTTSDKEK M DJIEMEHTOB AHTEHHBIX MOJOTEH CIIeAyeT NMPUMEHSTh CTAalbHBbIE KaHATHI
Kpyriisle onuHKoBaHHBIe TOo rpymme CC, rpy3o0Bble HEpPAaCKPYYHBAIOUIMECS OJIUHAPHON CBUBKHU
(ciupanbHBIE) WM HEPACKPYYMBAIOIIMECS JBOWHONW KPECTOBOM CBHBKH C METAUTHYECKHM
cepieuHUKOM (KPYTJIONPSIHbIE), TPH 3TOM CIUpPAIbHbIE KAaHATHI JIOJDKHBI HPUMEHSTHCS IIPH
pacuetnsix ycwnusx go 325 kH (33 1c). B kaHatax cieayer NPUMEHSATh CTaIbHYIO KPYTIIYIO
KaHaTHYIO TIPOBOJIOKY HaMOOJBIINX JHaMeTpoB Mapku 1. Jlyis cpeHe- U CHIIBHOATPECCHBHBIX CPel
JOIYCKAIOTCsl KaHaThI, olMHKOBaHHbIe 0 rpynme JKC, ¢ TpeboBanusmu aist kanatos rpymmsl CC.
JlonyckaeTcss MPUMEHEHHUE PACKPYYMBAIOIIUXCS KaHATOB MNMpH YyUIMHEHUH Ha 25% 0O0Bs30K u3
MSITKOW OIIMHKOBAHHOM MTPOBOJIOKU IO KOHIIAM KaHATOB.

JInst OTTSDKEK CO BCTPOCHHBIMH H30JSITOPAMH OPEHIKOBOTO THIIA CIICAYET MPUMEHSTh CTAJIbHBIC
KaHaThl C HEMETAUIMYCCKUMHU CEpJICYHUKAMH, €CIH 3TO JIOMYCKAETCS PaJUOTEXHUYCCKUMHU
TpeOOBAHHSIMH.

I[JISI OTTSKCK C YCHWIIMAMM, TIPCBLIMIAOIIMAMUA HECYHIYHO CIIOCOOHOCTL KaHATOB W3 prrJ'IOﬁ
IMPOBOJIOKH, AOIIYCKACTCs NMPUMCHCHHUC CTAJIbHBIX KaHATOB 3aKpPbBITOI'O THIIA M3 3€T06p33HBIX n

KIIMHOBUHBIX OOMHKOBAHHBIX ITPOBOJIOK.

16.4. KoHIbI CTanpHBIX KaHATOB B CTakaHax WK My(Tax CIeAyeT 3aKpeIuisiTh 3aMBKON
IHUHKOBEIM ciiaBoM [TAM9-1,91 no 'OCT 21437-75*.

16.5. /11 >eMeHTOB aHTEHHBIX MOJIOTEH CIEAYET NPUMEHITh poBoaa 1o Tabdn.64. [Ipumenenue
MEHBIX MTPOBOJIOK JOMYCKAETCS TOJIBKO B CIyYasiX TEXHOJIOTUIECKOW HEOOXOAMMOCTH.

16.6. 3HaueHHe paAcYETHOTO COMPOTUBIICHHS (YCHIIMS) PACTSIKCHHIO IMPOBOJOB U TMPOBOJIOK
CllelyeT IPUHUMATh PaBHBIM 3HAYEHMIO PA3pPbIBHOIO YCUJIIMS, YCTAHOBIEHHOMY IOCYJapCTBEHHBIMU

CTaHJapTaMH, JIEJICHHOMY Ha KO3(()ULIMEHT HaJIe)KHOCTH IO MaTepuaily ¥m:

a) JUIA aJTFOMHMHHAEBBIX U MEIHBIX MPOBOJOB ¥m=2,5;

P
6) AJI CTAJICAJIIOMUHUCBLIX ITPOBOJAOB IIPU HOMUHAJIBHBIX CCUCHUAX, MM



16 u 25 Tm= 2,8;
35-95 Tw= 2,5;
120 u 6Gosee Tm= 2, 2;

B) JUIs OMMETAJUIMIECKUX CTAIEMEIHBIX TPOBOJIOK ¥7;= 2,0.

16.7 Ilpu pacuerax xoHcTpykuuih AC ciiegyeT mpUHUMATh KOI(PQPUIMEHTHl YCIOBUN paboTHI,

ycTaHOBJIEeHHBIE pa3l. 4* u 11,a Tawoke no 1a6i1.46.

Tab6yuma 46
DJeMeHTbI KOHCTPYKIIUH Koaddummenrsr
YCHOBUU
paboter e

[TpeaBapuTenbHO HANPSKEHHBIC JIEMEHTBI PEIICTKU 0,90

DaHImr:

KOJIBIICBOTO THUIIA 1,10

OCTaJIbHBIX THUIIOB 0,90
CranpHble KaHATHI OTTSDKEK MauT WM DJIEMEHTHI aHTCHHBIX TOJIOTEH
NIPU UX KOJHYECTBE:

3-50TTSDKEK B sIpyCe WU 3JIEMEHTOB aHTCHHBIX TIOJIOTEH 0,80

6-8 oTTsDKEK B sipyce 0,90

9 orTsiKeK M OoJiee B sipyce 0,95
3ajienka KOHIIOB Ha KOYIIE 3aKUMaMHU HJIM TOUYEYHOE OTPECCOBaHUE 0,75
BO BTYJIKE

OrmuteTka KaHaTa Ha KOYIIE WA U30JISITOPE 0,55

DJeMEeHThl KPEIUICHUS OTTSDKEK, aHTCHHBIX IOJIOTEH, MPOBOJIOB, 0,90
MOJIKOCOB K OTIOPHBIM KOHCTPYKIUSIM U aHKEPHBIM (pyHIaMeHTaM

AHKepHBIE TsDKH 0e3 pe3bOOBBIX COCIMHCHHMH Mpu paboTe X Ha 0,65
pacTshKeHUe ¢ U3ruoom

[TpoymuHb! ipu paboTe Ha pacTsHKEHUE 0,65




JeTtanu kperieHuid U COeIMHEHUI CTalbHBIX KaHATOB!
MEXaHUYECKUE, KPOME OCEH IIApHUPOB 0,80

OCH IIIAPHHUPOB MPHU CMATUU 0,90

16.8. OTtHOCUTENBHBIE OTKIOHEHUSI OMOp HE JOJDKHBI TPEBBINIATh 3HAYCHHWH, YKa3aHHBIX B
Tabm.47, KxpoMe OTKJIOHEHHH OMOp, I KOTOPBIX YCTAHOBIIEHBI HMHBIC 3HAYCHUS TEXHHUYECKUM
3a/laHUEM Ha IPOEKTHUPOBAHUE.

Tab6muma 47

OTHOCUTEILHEIE
Bun Harpyxenus OTKJIOHEHUS
(x BBICOTE)

BerpoBas niu rosonenHas Harpy3ka 1/100

OAHOCTOpOHHE TMOJBEUICHHBIE K ONOpE AaHTEHHBl MpHU 1/300
OTCYTCTBUU BETpa

16.9. HpI/I AUHAMHUYCCKOM DPACUYCTEC ONOPbI MACCY 3aKPCIVICHHOI'O K OIIOPE aHTCHHOI'O IIOJIOTHA
YUUTBIBATH HE CJICAYCT.

16.10. 3HaueHusi BETPOBOM M TOJIOJNICTHOW HArpy30K JOMYCKAeTCsl NMPUHUMATh Ha BBICOTE
CepeIMHBI SPYCOB CTBOJIA MAUTHI HITU B IBYX TPETSX BBICOTHI MOJ[BECA THOKOTO 1eMeHTa (OTTSIKKH)
Y CUMTATh 3TU 3HAYEHUS] PABHOMEPHO paCIpeAeIEHHBIMU MO JUIMHE pyca WU 3JIEMEHTA.

16.11. CocpenoToueHHbIE CHIIBI B MPOJETE OTTSHKEK MAyT OT MAacChl M30JSITOPOB, BETPOBOW U
rOJIOJIEAHOM HAarpy30K Ha HHUX JONYCKaeTcs IMPUHUMATh KaK PaBHOMEPHO pPacHpeleICHHYIO
Harpy3Ky, SKBUBAJICHTHYIO 10 3HAYCHHUIO 0AJT0YHOTO0 MOMEHTA.

16.12.11pu pacuere HakIOHHBIX eMeHTOB AC (OTTSHKEK MauT, DJIEMEHTOB aHTEHHBIX TOJIOTEH,
MOJIKOCOB) CJIEyeT YYUTHIBATH TOJIBKO MPOCKIMIO JICHCTBYIOIINX HA HUX HArPY30K, HAIIPABICHHYIO

NEPINCHAUKYJISIPHO OCH 3JICMCHTA UJIU €TI0 XOpAC.

16.13. Mautel ¢ OTTSHKKAMHU JOJDKHBI OBITh PAacCUMTaHbl HAa YCTOHYMBOCTH B IEJIOM U HX
OTJEJIbHBIX DJIEMEHTOB NPHU CJIECAYIONIUX HATPy3Kax:

OT MOHTAX>XHOT'O HATsXKCHUA OTTAKCK IPU OTCYTCTBUM BETPA,
BeT’p0B0ﬁ - B HalIpaBJICHUHU HA OJHY U3 OTTSKCK,

FOJ'IOJ'IGI[HOI71 - IpHA OTCYTCTBUM BETPA,



roJIOJIeJHOM U BETPOBOU - B HAIIPABJIEHUHU HA OJHY U3 OTTSIKEK.

[Tpu mpoBepke YCTOMYMBOCTH MauThl B II€JIOM pacueTHasl CHJa B CTBOJIC JOJDKHA OBITh MCHEE
KpUTHUYECKOH cuibl B 1,3 pasa.

16.14.B npoekTe JOJKHBI YKa3bIBaThCs 3HAUCHUS MOHTA)KHBIX HATSHKCHHH B KaHATaX OTTSAXKEK

IIPU CPETHETOJOBOM TeMIlepaType BO3ayXxa B pallOHE YCTAHOBKH MadThl, a TAKXKE MPU TeMIIepaType
+40°C.

16.15* MoHTaXHbIE COCIMHEHHs AJIIEMEHTOB KOHCTPYKIIMM, MEpPEAAoNUe pacuyeTHhIE YCHIINUS,
clIeZlyeT MPOeKTUPOBaTh, KaK MPaBHIIO, Ha 0OJTaX Kiacca TOYHOCTH B M BBICOKOMPOUYHBIX OONTaX
0e3 perymupyeMoro HatrshkeHus. [Ipu 3HaKONMEPEeMEHHBIX YCWIHMAX CIEAYyeT, Kak TpaBuio,
MPUHUMAThH COSAMHEHUS Ha BRICOKOIIPOYHBIX 0OJTaX WIIM HA MOHTa)KHOU CBapKe.

Bo q)HaHLICBBIX COCAUHCHUAX CICAYCT, KaK IPaBUJIO, NPUMCHATH BbICOKOIIPOYHBIC 6onTEl 0€3
PEryjiupyeMoro HaTs>KCHU .

[TpuMeHeHne MOHTaKHOM CBApKH MM OOJITOB KJIacCa TOYHOCTH A JIOJDKHO OBITH COTJIACOBAHO C
MOHTHPYIOLIEH OPraHU3aALUEN.

16.16. Packochl ¢ ruOkocthio Ooniee 250 mpu mepekpecTHOW pemeTke B MECTax MepecedeHui
JIOJKHBI OBITh CKPETIEHBI MEXKTy COOO0H.

[IporuGer pacnopok amadparmM u SJIEMEHTOB TEXHOJIOTMYECKUX IUIOMAJAOK B BEPTUKAIBLHOU H
TOPU30HTAJILHOM TJIOCKOCTSX HE IOJDKHBI npeBbiiaTh 1/250mposera.

16.17*. B KOHCTPYKUHMSAX peIIeTYaThiX Omnop jauadparMbl JIOJDKHBI YCTAHABJIMBATHCSA Ha
PacCTOSIHUM MEX]ly HUMH He 0oJiee TpeX pa3MepOB CPEIHETO MOMEePEYHOT0 CEYCHHUS CEKIIUU OTOPHI,
a TaKk)Ke B MeCcTaxX MPUIOKEHUS COCPEIOTOUEHHBIX HArpy30K U IEPEIOMOB TOSICOB.

16.18. boarel (uaHIEBBIX COCTUHEHHMI TPYO CleAyeT pa3MellaTh Ha OJHOH OKPYXHOCTH
MHUHHMAJIBHO BO3MOXHOTO THAMETPa, KaK MPAaBHIIO, HA PABHBIX PACCTOSHUSIX MEXIY OO TaMH.

16.19. DneMeHTHI pemieTKu GepM, CXOAALIUECS B OJHOM Y3Jie, CIEAYyeT IIEHTPHPOBAaTh HA OCh
1osica B TOYKE MepecedeHus X ocei. B Mectax mpuMbIKaHUS pacKOCOB K (IaHI[aM JIOMyCKAETCs UX
pacueHTpoBKa, HO He Oojee 4YeM Ha TpeTh pasMmepa IONEpPeYHOro cedeHus mosica. [lpu
pacueHTpoBKe Ha OONBIIMN pa3Mep AJIEMEHTHI JOJDKHBI PACCUMTBHIBATHCS C YUETOM Y3JIOBBIX
MOMEHTOB.

B mpopesnbix (acoHKax A KpeIyIeHHs PAcKOCOB M3 KPYTJIOW CTajl KOHEI[ MPOPE3u CIEAYeT
3aCBEpJIMBATh OTBEPCTHEM JUaMeTpoM B 1,2 pa3a Gosblie tuameTpa packoca.

16.20.OTTsKKH B MayTax ¢ peuIeTYaTbIM CTBOJIOM CIICAYCT LHCHTPHUPOBATH B TOUKY IICPECCUCHUSA
ocel MosICOB U pacIopoxK. 3a YCJIOBHYIO OCb OTTAXKCK NOJDKHA IIPUHUMATBHCA XOpJda.

JIucTtoBbIe NPpOYIIHWHBI IJIA KPCIUICHUA OTTSKCK HOJLKHBI IOAKPCILIATHCA p€6paMI/I KECTKOCTH,
OpCaAoXpaHsiOmMU UX OT n3ruoa.



KoHCcTpyKIiH y3710B KpEIUICHHS OTTSKEK, KOTOPhIe HE BIUCHIBAIOTCS B TPAHCIIOPTHBIE Ta0apHUThI
CEeKIIM{ CTBOJIOB MauT, CJIEAYET MPOSKTUPOBATh HA OT/AEIBHBIX BCTABKaX B CTBOJIE B BHJE )KECTKUX
rabapuTHBIX Auadparm.

16.21.0OnopHas ceKiys MayThl JIOJDKHA, KaK MPaBUJIO, BBITIOIHATBCS MEPEIAIoIIed Harpy3Ky OT
CTBOJIa MayThl Ha (yHAaMEHT 4Yepe3 OMOpHBIA ImapHup. [Ipum cOOTBETCTBYIOIIEM OOOCHOBaHUH
JOIYyCKaeTCsl MPUMEHEHUE OTIOPHOM CEKIMH, 3aleMIICHHOH B (hyHIaMeHTe.

16.22. KpoHIITEHHBI ¥ TIOJBECKHA TEXHOJIOTMYECKUX ILIOMIAJIOK CJCAYeT pacrojaraTh B y3jax
OCHOBHBIX KOHCTPYKIIHH CTBOJIA.

16.23. HatsoxHbie yeTpoicTBa (My(ThI), CiyXKalue JUis PEeryJUpOBKU JUIMHBI M 3aKPETUICHUS
OTTSKEK MauT, JOJDKHBI KPENUThCS K aHKEPHBIM YCTPOMCTBaM TMOKOI KaHAaTHOW BcTaBKOM. JlimHa
KaHAaTHOW BCTaBKH MEX]Iy TOPLIAMH BTYJIOK JOJDKHA ObITh HE MeHee 20 muaMeTpoB KaHara.

1624I[H$[ anemeHToB AC CJICAYyCT INPUMCHATHb THUIIOBBIC MCXAHUWYCCKHUC ACTAJIU, MPOIICAUINC
HCIIBITAHUA Ha IPOYHOCTDb U YCTAJIOCTD.

Pe3pba Ha pacTAHYTHIX dJ€MEHTax JOoJbKHA mpuHUMaThes no crangapram CT COB 180-75,CT
C3B 181-75,CT C3B 182-75 ficioyiHeHHE BIIaIUHBI PE3b0bI C 3aKPYTIICHHEM).

16.25. B orTshkkax MauT, Ha MPOBOJAX M KaHATaX TOPU3OHTAJBHBIX AHTCHHBIX TMOJIOTEH IS
rameHus: BUOpaluMu CleIyeT MpeaycMaTpuBaTh IMOCIEJIOBATEILHYI0 YCTAaHOBKY HapHBIX
Hu3kouacToTHbIX (1-2,5 I'm) u BeicOKOwacTOTHBIX (4-40 ') BUOpoOracuTeneil peccCOpHOro THIIA.
HuskouacToTHBIE TacHUTENU ClelyeT BBIOMpATh B 3aBHCHMOCTH OT YacTOTHI OCHOBHOT'O TOHA
OTTSDKKM, NMPOBOJA WM KaHaTta. PaccTosHme s 10 MecTa IOJBECKH TacuUTeNel OT KOHILIEBOU
3aJIeTIKM KaHaTa cjellyeT OnpeAersiTh o popmyIie

F
g2 .=,

i
rae o - TUaMeTp KaHarta, poBO/Ia, MM;
- Macca 1 M kaHara, poBO/Ia, KT
F - mpenBapuTenbHOE HATSDKEHHE B KaHate, mpoBoje, H (kre);

3 - koo dunmenr, papusiii 0,0004lnpu Hatsokennn ~ , H, win 0,0013npu Hatsokerun -~ Krc.

BricokoYacTOTHBIE TaCHUTEIIHN YCTaHABJIMBAKOTCA BBIIIC HU3KOYACTOTHBLIX Ha paCCTOAHUHU g HpI/I
OpoJjicTax IMPOBOJOB M KAaHATOB AHTCHHBLIX IIOJIOTCH, IIPCBLIIIAKOIIUX 300 M, racutrejn CJICAyCT
YCTaHaBJIMBATb HE3aBUCUMO OT pacycTa.

Jlns rameHus kosneOaHuii TUNa "ranionupoBaHue” ClIeayeT U3MEHATh CBOOOIHYIO JUIMHY KaHaTa
(mpoBo/a) MOBOAKAMH.

16.26*. AHTEHHBICE COOPYXEHHUsSI PATUOCBIA3M HEOOXOJAMMO OKpAalIMBATh YEPEIYIOIIUMUCS
MOJIOCAMU [IBETOMAPKHPOBKM COTJIACHO TPEOOBAaHUSAM IO MapKUPOBKE M CBETOOTPAXKICHUIO



BBICOTHBIX MPEMATCTBUI B COOTBETCTBUU ¢ HacTaBieHneM 1mo a’3poApoMHOM ciry:k0e B TpaXIaHCKON

apuauu CCCP.

16.27.MexaHW4yecKHe JeTalnd OTTSDKEK, apMaTyphl H30JIITOPOB, a TAaK)Ke METH3bI, KaK MPaBHJIO,

JOJIDKHBI OBITh OIIMHKOBAaHHBIMH.

17. AONONHUTENbHbLIE TPEBOBAHWUA NO NMPOEKTUPOBAHUIO
rMAOPOTEXHUYECKUX COOPYXEHUN PEYHbIX

17.1*. JIns KOHCTPYKIMH TUIPOTEXHUYECKUX COOPYKEHHUH CIEIyeT, KaK MPaBUIIO, MPUMEHSThH
craiu B coorBeTcTBHU ¢ Ta0:1.50* (kpome craneit C590,C590K) u ta6:1.514, a Takxke cranb MapKu
16/] o 'OCT 6713-75*npu COOTBETCTBYIOIIEM TEXHHUKO-DKOHOMUYECKOM 00OCHOBAHHH.

17.2.11Ipu pacyerax CTalbHBIX KOHCTPYKIHMH PEYHBIX THAPOTEXHHUYECKUX COOPYKEHHH CIeqyeT
NPUHUMATH K03 PHUIIMEHTHI yCIIOBHI pabOThI, yCTaHOBJICHHBIC pa3a. 4* u 11,a Taxke mo 1a0i1.48.

Tab6ymma 48
Koaddumments: ycnosuit
DeMeHThI KOHCTPYKIIUH paboThI
¥+ TIPU COYETAHUAX
HArpy30K
OCHOBHBIX 0CO0bIX
1. DnemeHTBl TpyOONMPOBOJOB, KPOME OOIIMBOK IUIOCKHX 0,70 0,95
3ariyniek, Mpu pacyere Ha BHYTpPEHHEe [aBiieHHe 0e3 ydera
MECTHBIX HaIpPSKEHUIN
2. To xe, KpoMe IUIOCKHX 3ariymek 0e3 0aJoYyHON KIIETKH, 1,10 15
IpU pacyeTe Ha BHYTPEHHEE JaBJICHHE C YY4ETOM MECTHBIX
HaIpsKeHU I
3. 3arnymiku TpyOONpOBOIOB IUIOCKUE 0€3 0aTOYHOMN KICTKH 0,55 0,7
[IPY pacyeTe Ha BHYTPEHHEE J1aBJICHUE
4. DneMeHThl TpPyOOINPOBOJOB TPU pacuyeTre Ha BHEITHEE
JaBIICHHE:
000JIOYKU TIPSIMOTMHEHHBIX YYaCTKOB U KOJICH 0,80 0,9
KOJIbIIA )KECTKOCTH 0,65 0,75
5. AHKepBI MIIOCKUX 00JIUIIOBOK 0,85 -




17.3. CranpHble KOHCTPYKIMH HE TOJBEPrarolifecs BO3JCHCTBHIO BOJHOW CpEIbl, CIICAYET
MIPOEKTUPOBATH B COOTBETCTBUU C TpeOOBaHUAMHU pa3n. 1-12.

[Ipu pacuere KOHCTPYKIUHMH, TOJIBEPraloOIINXCsl BO3JIEUCTBUIO BOAHOM Cpebl, ClEeyeT MPUHUMATh
KO3 PHUIMEHTH HaAeKHOCTH B cooTBeTCTBUU ¢ TpeboBanusmu CHull mo mpoekTupoBaHuio
THJIPOTEXHUYECKUX COOPYKEHUH.

17.4*. Pacyer Ha BBIHOCIMBOCTh TPOWHUKOB M PAa3BUIOK TPyOONPOBOAOB JOIMYCKaeTCA
MPOU3BOJUTH COTJIACHO TpeOOBaHUSAM paza. 9, ecinu B 3aJaHUU HA MPOCKTHPOBAHHE OTOBOPEHO
HAJIMYKE MyJIbCUPYIOUIEH COCTABIISIONICH aBICHUs TOTOKA B TPYOOIPOBO/IE.

Pacuetr Ha BBIHOCIMBOCTH 3JICMCHTOB, MOABCPKCHHBIX JABYXOCHOMY PACTSKCHHUIO, NOIIYCKACTCs
MNpOU3BOJAUTH 0oJiee TOUYHBIMHA METOAaMU C YyU€TOM (baKTI/IqGCKOFO HaMpsiZKEHHOI'O COCTOAHUA.

17.5.11nockue 0OIMIIOBKY 3aTBOPHBIX KaMep U BOAOBOJIOB CJIEIYET PACCUUTHIBATH HA MMPOYHOCTh
pH:

JAaBJICHUU CBCIKCYIIOKCHHOI'O OetoHa u HEMCHTHOI'O pacTBOpA, UHBCKTUPYCMOTO 3a 06J'II/ILIOBKy;

(1)I/IJ'IBTpaL[I/IOHHOM JaBJICHHUHW BOJbBI B 32106J'II/ILIOBO‘IHOM beToHE C YUCeTOM MOaBJICHUA BOJbI B
BOAOBOJC.

17.6.PaGoune myTH MOJ KOJECHBIE M KaTKOBBIE 3aTBOPHI CIEAYET PACCUUTHIBATH HA MPOYHOCTH
MIPY U3ru0€ ¥ MECTHOM CMSTHH TIOBEPXHOCTEH KaTaHUs, TP MECTHOM C)KAaTHUU CTECHKH, IPH CKATHH
OeToHa IT0J1 ITOIOIIBOA.

17.7. TpyOonpoBoAbl ¢ M3MEHSIONIUMUCS 1O JJIMHE JUaMeTpaMu JIOJDKHBI OBbITh pa3zelieHbl Ha
YUYaCTKH C IMOCTOSIHHBIM JuaMeTpoM. Ilepexox oT omgHOro amamerpa TpyObl K JPYyroMy IOJDKEH
BBINOJTHATHCS KOHUYECKUMU 00e9YaiikaMy WM 3BEHBSMHU.

18. AOMOJIHUTENbHbLIE TPEBOBAHUA NO NMPOEKTUPOBAHMUIO BAJIOK C MBKOWN
CTEHKOM

18.1*. Jlns pa3pe3Hpix OanoKk ¢ THOKOH CTEHKOW CHMMETPUYHOTO JBYTAaBPOBOTO CEYCHUS,
HECYIIMX CTaTUYECKYIH0 HArpy3ky M HM3ru0aeMbIX B IUIOCKOCTH CTEHKH, CIIEAYyeT, KaK MpaBuio,

2
HNPUMEHSTH CTajH ¢ npenesiom Tekydectu 10 430MIla (4400xkrc/cm ™).
18.2*. IIpoyHOCTH pa3pe3HbIX OaJOK CHUMMETPHUYHOTO JIBYTaBPOBOTO CEUEHUS, HECYIINX

CTaTUYECKYI0 HArpy3Ky, M3ru0aeMbIX B IUIOCKOCTU CTEHKHU, YKPCIUICHHOW TOJBKO IMOMEPEYHBIMH
pebpamu xectkocTH (puc.22),
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Puc.22.Cxema 0aiku ¢ THOKOUW CTEHKOMN

C YCJIOBHO# THOKOCTBIO CTEHKH 6 % *,, = 13 cnemyeT nmpoBepsTh o Gpopmyre

g =
(M7 a)*+ (@1 0% <, (158)
rae Afwm {?- 3HAaYCHHMS] MOMEHTA U TIOTIEPEYHOM CUJIBI B pACCMaTPUBAEMOM CEYEHUU OAJKH;

Mu - IpCACIbHOC 3HAYCHUC MOMCHTA, BBIYUCIIICMOC T10 q)OpMYJ'IC

D 85 ) _]] (159)

Qu - OIpeacCIbHOC 3HAYCHUC HOHepeqHOﬁ CHJIbI, BBIYHCIIACMOC I10 q)OpMy.]'Ie

;i+331—— ﬁ—“ 160
Q = .5"3 f?. 1+,U«2 : ( )

B dopmynax (159)u (160)0603Ha4eHO:
£ ¥ #- TOJNIIMHA ¥ BBICOTA CTCHKH;

A L - TLIOWIA/Ib CEUCHMUS 10siCa OaJIKH,

Te M (- KDUTHUECKOE HANPSKEHHE M OTHOLICHHE Pa3MepOB OTCEKa CTEHKH, ONpeJieisieMble B
COOTBETCTBUHU C 1I. 7.4%;

{5 - koD PUIMEHT, BBIYUCIISIEMBIN TIO POopMYyIIaM

npn @ £0, 03 f=0,05+52 20, 15; (161)



mpu 0,035 @ 50,1 = 0,11+3 £0, 40. (162)
B o
3nech o = —zm; (h% +a*y,
hea

riae Wi - MUHUMAIbHBI MOMEHT COMPOTHUBJICHUS TABPOBOTO CEUYCHHUS, COCTOSIIETO U3 CIKATOTO

nosica GajJK¥ ¥ HPUMBIKAIONIErO K HEMY YydYacTKa CTeHKH BeicoToi 0,5 -‘_.‘E,fﬁy (oTHOCHTEIIEHO
COOCTBEHHOM OCH TaBpa, Mapajuie/IbHON MOsACY OaJIKH);

@ - mar pedep KECTKOCTH.
18.3. Ilomepeuynbie pedpa KECTKOCTH, CEYEHHE KOTOPBIX CIleIyeT MPUHUMATh HE MEHee

yKa3aHHbIX B M. /.10, 10MKHBI OBITH pacCYMTaHBI HA YCTOHYMBOCTH KaK CTEpPIKHHU, CHKAThIe CHIION
N, ompenensemoint o Gpopmyie

w=33R.01- e |22

) 163
3 bowe (163)

rzie Bce 0003Ha4YeHus cielyeT IpuHUMaTh 1o . 18.2%.

3Hauenue [ cremyeT NMpUHUMATh HE MEHEE COCPEJOTOYCHHOW HArpys3K, PacrloJIOKEHHOW Hall
pebpom.

PacueTHyI0 [UIHHY CTEpIKHS CIIEyeT IPUHUMATB PaBHOH {gr = #(1- &), Ho He Menee 0,7%.

CumMmeTpu4HOE JIBYCTOPOHHEE pedpo cJelyeT pacCUuMThiBaTh Ha LEHTPaJIbHOE CKaTue,
OJIHOCTOPOHHEE - HA BHELIEHTPEHHOE CXKATUE C JKCLIEHTPUCUTETOM, PABHBIM PACCTOSHHUIO OT OCH
CTEHKH JI0 LIEHTPA TSKECTU PACUETHOTO CEUEHUS CTEPIKHS.

B pacueTHOe ceueHHe CTEpKHs ClelyeT BKIIOYaTh cedeHHe pedpa KEeCTKOCTH U TOJNOCH CTEHKH
wmpusoi 0,65 ./ 5 { &, ¢ kax0it cTopoHsl pebpa.

18.4.Y4acTok CTeHKH OalIki HaJ OTIOPOH CIIEAYET YKPEIUIATh JBYCTOPOHHUM OIOPHBIM peOpoM
KECTKOCTH M PACCUUTHIBATH €0 COTJIACHO TpeOoBaHusM 1. 7.12.

Ha paccrosiHuM He MeHee IMPHUHBI peOpa u He Gonee 1,3(.[E/K, or omopHoro peGpa cienyer

YCTaHaBJIMBATDh AOIIOJHUTCIBHOC IBYCTOPOHHEC p€6p0 JKCCTKOCTH pasMCpOM COIJIaCHO II. 18.3.

18.5. YcroitunBOoCTh OaloK HE CeAyeT MPOBEPSTh NMPU BBHIMOJHEHUW TpeOoBaHus m. 5.16*a

HACTOSIIMX HOPM JIMGO IPU PacUCTHOH JUIMHE fof £0,215y JE# 1 &, (rme #¢- mmpuma cxatoro
1osica).

18.6. OTHolIeHHE MIMPUHBI CBECa CXKATOTO Iosica K €ro TOJIIMHE JOJKHO OBITh He Ooiee

0,38./E/E, .



18.7*. MectHOoe HampspkeHHe ¢ j.cB CTEHKe Oanku, ompeaensiemoe mo (opmyne (31), momkHO
ObITH He Gontee 0,758 . TIpH 3TOM 3HAYEHUH ‘gf CIIEYET BHIUMCIATH 10 hopmyie (146).

18.8*. IIpu onpenenennu mporuda 60aJloK MOMEHT HHEPIMH MONIEPEYHOr0 CeYCHHs OPYTTO OaIKu
cleyeT yMEHbIIaTh yMHOXKeHHeM Ha kodddumuent = 1,2 - 0,033%,, mna 6anok ¢ pebpamu B

nposiete u Ha ko> duupent *= 1,2 - 0,033, ~# /1 - sz 6anok 6e3 peGep B mposeTe.

18.9*. B Gankax mo m. 18.1* ¢ ycnoBHOM ruOKOCTBIO cTeHKM 7 < *y, 210 mpu aeifcTBuu
PaBHOMEPHO paclpeie]IeHHON Harpy3Kd WM IIPH YHCJIE COCPENOTOYEHHBIX OJMHAKOBBIX HAIPY30K
B mpojieTe 5 u Goyiee, PacHoONOkKEHHBIX Ha PaBHBIX PACCTOSHUAX APYr OT Apyra U OT OIOp,
JIONTyCKAeTCsl HE YKPEIUIATH CTEHKY B IIPOJIETE IMONEPEYHBIMH peOpaMu 110 pHC.22, TP 3TOM
Harpyska J0JDKHA OBbITh IPUIIOKEHA CHMMETPMYHO OTHOCHTEIBHO TIOCKOCTH CTEHKH.

[IpounocTh Takux 0ajOK ClIETYET MPOBEPATH MO hopMyIie

ME%M

A 14 1
_"r - - — 115
B +iw[1 Kw]]a , (168,

rae &- kod(GOUIMEHT, YYUTHIBAIOIIMK BIUSHHE IOTICPEYHON CHIIBI Ha HECYIIYI0 CIIOCOOHOCTh
Oaku U onpenenseMslii o gpopmyne &= 1 - 5,6!‘1_;”ng (A,

IIpu 5TOM CreyeT IpUHUMATS £ 20,3 37\,-,.5 u 0,025 ﬂjﬁi (AL 50,1,

19. AONOJIHUTEJIbHBIE TPEBOBAHUA NO NPOEKTUPOBAHUIO
BAJIOK C NEP®OPUPOBAHHOWU CTEHKOU

19.1*. basiku ¢ neppopupoBaHHON CTCHKOW CJIEIyeT MPOSKTUPOBATh U3 MPOKATHBIX JIBYTaBPOBBIX

2
0aJIoK, KaK MpaBwiIo, U3 cTau ¢ mpeaesoM Tekydectu 10 S30MIla (5400xkrc/cm ™).
CBapHbIe COSIMHECHUSI CTCHOK CJIIYET BBIMOJIHSITH CTBIKOBBIM IIIBOM C MOJHBIM IIPOBAPOM.

19.2. Pacuer Ha MNpPOYHOCTH O0AalOK, HM3rHOAEMBIX B IUIOCKOCTH CTeHKH (puc.23), ciemyer
BBITOJIHATH 110 popmyram ta6i1.49.



Tab6muua 49

dopMyJIBI IS pacyeTa Ha MPOYHOCTh cedeHnit banku (puc.23)

BCPXHECTO TaBpPOBOI'O HWXXHCTO TaBPOBOI'O OITIOPHOI'O
Touka M i Touka 3| M. p 5
) P I Ry, hy , _Eha R, &35 Rov.
'Ix 2 Wi,mx 'Ix EW’E,max m'ggE
To;n(a Md, | (e ¢ Ry¥. |Toukad| Md, (ha ¢ Fuav,
'Ix 2'I'a@';"l,:rm'n Yu 'Ix 2%,?:’&':1 Tu

O0o3HavYeHus1, NPUHATHIC B Ta01.49:

Af - u3rubaronii MOMEHT B CEYEHUU OAJIKH,

thu Uy
paBHBIe

G=¢

rjae i

JII/IJE -

(s

A TX,

pﬁ,nm u ”’fl'm"

- HOIICPCYHBIC CHIJIBI,

i
— U
"‘F1+"‘r2

h=¢

TaBpPOBOT'O CCYCHMUS,

W’E,m?x u %,m’n

R

TaBpPOBbLIX CCUCHUM.

BOCIIPUHHUMACMBIC TaBPOBbBIMU

P

- . H
Jpt
- HOHepeqHaﬂ CHuJia B CCUCHUU 63.HKI/I,

MOMCHTBI HMHCPILIHMU BCPXHCTO W HHWXKXHCIO TaBPOBBIX CCUCHUI
OTHOCHTEJILHO COOCTBEHHBIX OCCI\/JI, IapauICIbHBIX IIOJIKAM,

- TIOTIepeYHasl CHJIa B CEYEHMH OalKy Ha paccTosHuM (¢ +&—05a4) or
omopsl (puc.23);

¥ - MOMCHT MHCPIHHU CCUHCHUI 0ajku ¢ OTBEPCTUEM OTHOCHUTCIIBHO OCH
- HauOOJBLIIMA M HAUMEHBIIMH MOMEHTHI COIIPOTHUBJICHUS BCPXHETO
- TO K€, HJXKHETO TaBPOBOI'0O CCUYCHUSI,

S2E P‘ul* Ryz, Eb - PpaCUYCTHBIC COIIPOTHUBJICHHA IIpOKaTa AJII BCPXHEIO W HHIKXHCETO

CCUCHMWSIMHU H




Puc.23. Gema yvactka 6ayiku ¢ iepHopupOBaHHOM CTEHKOM

19.3. PacueT Ha yCTOHYHMBOCThH OAJIOK CIIAYET BBIMOJHATH COTJIACHO TpeOoBaHusAM 1. 5.15,npu
3TOM IreOMETPHUECKUE XapaKTEPUCTUKU HEOOXOAUMO BBIYUCIISTH ISl CEUYCHHS C OTBEPCTHEM.

Y cTORYMBOCTH OAIOK HE CIICYET MPOBEPSATH IPHU BBIMOJIHEHUU TpeOoBanuii . 5.16*.

19.4.B ONOPHBIX CEYEHUSAX CTEHKY Oanok mpu s /¢ 240 ([me f- MeHbLUAs TONIMHA CTEHKH)
CJIeIyeT YKPEeIUIITh peOpamMu JKECTKOCTH U PaCCUUTHIBATh COTJIACHO TpeOOBaHUAM 1. 7.12,1mpu 3TOM
y OIIOPHOTO CEUEHHsI CIeayeT MpuHUMarh ¢ = 250mm (puc. 23).

% E
5] )
19.5.B ceueHusIx Oaliky MPH OTHOIICHUU o »2,5 | = WM IpH HEBBINOJIHCHUU TPEeOOBaHUMI
=y
. 5.13cnenyer ycTaHaBIuBaTh pedpa )KeCTKOCTH B COOTBETCTBHH ¢ TpeOoBaHusmu 1. 7.10.

CocpenoToueHHbIE I'Py3bl CIEAyeT pacHojaraTh TOJBKO B CEUEHHSAX Oalkv, HE OCIabJIeHHbBIX
OTBEPCTUSAMH.

BricoTa CTEHKH CKaTOro TaBpOBOI'0 CCUCHUA NOJDKHA YAOBJICTBOPATH Tp€6OBaHI/I$IM m 7.18*

HACTOSAIINX HOPM, B hopmyrte (91)* koToporo cieayer npuauMath » = 1,4,

19.6. Ipu onpexernennn mporuba Ganok ¢ oreomenueM ! Ay 212 (me ! - mponer Gaikm)
MOMEHT UHEPIIUHU CeYeHHs OAIKH C OTBEPCTHEM CIIeIyeT YMHOXKaTh Ha Ko dumuent 0,95.

20*. AONOJIHUTEJIbHbIE TPEBOBAHUA 1NO NPOEKTUPOBAHUIO
KOHCTPYKUUU 30AHUN N COOPYXEHUU NMPU PEKOHCTPYKLUU

20.1*. PacueTHble COMPOTHUBICHUS MpOKaTa WU TPyO KOHCTPYKIMH cClenyeT Ha3HayaThb B
coorBerctBuu ¢ 1. 3.1*. Ilpm »TOM 3HaueHHWe mpeneNa TEKy4eCTH CTalld Ryn U BPEMEHHOTO

CONpPOTUBIICHUS K, CleayeT NPUHUMATB!



JUI cTajled, y KOTOpBIX IpHBEIEHHbIE B CepTHU(PHUKATAX WM IOJYyYEHHBIE IPHU HCIBITAHUAX
3HaYeHMs Tpejiesia TEeKy4eCTH U BpPEMEHHOIO CONPOTHBIIEHUS COOTBETCTBYIOT TpPEOOBAaHUAM
JNEHCTBOBABIIMX BO BpPEMsI CTPOUTEIBCTBA TOCYJAPCTBEHHBIX CTAHJAPTOB HIM TEXHUYECKUX
YCJIOBHMM Ha CTajlb - 10 MUHUMAJIBHOMY 3HAYEHUIO, YKa3aHHOMY B 3THX JIOKYMEHTAaX;

JUI CTajed, y KOTOpBIX IpHBEIEHHBbIE B CEePTH(PHMKATAX WIM IOJIyYEHHBIE IPH HCIBITAHUAX
3HAUEHUsl Ipeleraa TEKYy4eCTM W BpPEMEHHOIO CONPOTHUBIICHHMS HUXKE IPEAYCMOTPEHHBIX
rOCYJApCTBEHHBIMU CTAHJAPTAMHU WJIM TEXHUYECKUMU YCIOBHAMM Ha CTallb, JE€HCTBOBABIIMMHU BO
BpeMsl CTPOUTEIBCTBA, - [0 MUHUMAJIbHOMY 3HAUEHUIO MpEJeia TEKy4yeCTH U3 NPUBEIECHHBIX B
cepTudUKaTaX WIH MOJYIEHHBIX MPU UCTIBITAHUSX.

KOB(l)(l)I/ILII/IeHT HAJIC)KHOCTH IO MAaTCpHaAly CICAYECT IIPUHUMATD.

JUIE KOHCTPYKIMU, M3TOTOBIEHHBIX A0 1932 T., m s craneil, y KOTOPBIX MOJyYEHHBIE TMPHU

UCTIBITAHUSX 3HAUCHUS mpesena Tekydectu Himke 215MIla (2200krc/cm : ), Tm=1,2;

JUIE KOHCTPYKIIMIA, M3rOTOBIEHHBIX B mepuoa ¢ 1932 mo 1982r., - ¥m= 1,1 mns craneit c
npezaenom tekydectu 10 380 MIla (3850«krc/cm 2) u ¥wm= 1,151 craneit ¢ npeaenoM TeKydecTu

2
ceoimie 380MIla (3850krc/cm ™),
IUIsl KOHCTPYKIIMH, M3TOTOBIEHHBIX ocsie 1982r., - o Tabn.2 u ta61.49, at.
JloTycKaeTes Ha3HAYATh PACUETHBIE COMPOTHBICHHS TI0 3HAYCHUSIM {yp M 4yn. OTPEIENICHHBIM

o pe3yjabTaTaM CTaTUCTUUECKOM 06pa6OTKI/I JaHHBIX ucneITannii He Menee yem 10 O6p3.3LIOB B
COOTBCTCTBHHU C YKAa3aHUAMHU HpI/IJ'I.8, a.

Tabmuma 49,a

PacuetHbie COIIPOTUBJICHUA

Hanpsxennoe YcnoBHOE I'pynna 3aKJIEeNOYHbBIX coenuHenuit, Mlla
COCTOSIHUE 0003HaYeHNE | COETMHEHUS (xrelem 2
Cpe3y U PACTHKEHUIO CMSATHIO
3aKJICIIOK M3 CTalIU COEINHAEMBIX
MapoK DJIEMEHTOB
Ct2,C13 092
Cpes R B 180 (1800) 220(2200 -
C 160 (1600) ) -
Pactsbkenne (OTphIB Ry B, C 120 (1200 150 -
TOJIOBKH) (1500)
Cmsartue Fop gB: : : Ry = 2R,




B =LIR,

HpI/IMeanI/ISI: 1.K rpymme B orHocsTCa COCIMHCHUA, B KOTOPBIX 3aKJICTIKHU IMOCTABJICHBI
B OTBCPCTHA, CBCPJICHHBIC B CO6paHHBIX QJICMCHTAX WJIH B ACTAJIX 110 KOHAYKTOpAaM.

K rpyimie C otHOCATCSA COCOAUHCHUS, B KOTOPBIX 3aKJICTIKU ITOCTABJICHBI B IIPOJAaBJICHHLIC
OTBCPCTHA UJIX B OTBCPCTUS, CBCPJICHHBIC 0e3 KOHAYKTOpPA B OTACJIbHBIX ACTAJIAX.

2. Tlpy mnpuMEHEHMM 3aKJIENOK C TOTAHHBIMH WM IOJYHOTAaHHBIMU TOJIOBKAMHU
pacueTHbIC CONPOTHBIICHUS 3aKJICIIOYHBIX COCAMHCHUH Cpe3y W CMSITHIO TOHMKAKOTCS
ymMHOXeHHeM Ha koddduuuent 0,8. Pabora yka3zaHHBIX 3aKJIENOK HA PACTsHKEHHE HE
JIOITYCKAETCH.

Tab6muua 49, 34

Koadppumment
l'ocynmapcTBeHHBINM CTaHAAPT WM TEXHUYECKUE YCIOBUS HA MPOKAT | HAJACKHOCTH 110

MaTepualny ¥m

TV 14-1-3023-80I'OCT 23570-79 1,025

I'OCT 380-71**,TOCT 14637-79*T'OCT 19281-73*u 'OCT 1,050

19282-73* franu ¢ nmpeaenom Tekydectd 10 380MIla (39 kre/mm 2)
u ctanb Mapku 14l 2A®); TY 14-1-1217-75

I'OCT 19281-73*n 'OCT 19282-73* franu ¢ npeaenoM TeKy4eCTH 1,100
cebire 380MIla (39 kre/mm 2) , kpome ctaiu Mapku 14 2A D]

TY 14-1-1308-75TY 14-1-1772-76 1,150

20.2.0ueHKy KadecTBa MaTepUasoB CIeAyeT IPOU3BOJUTh MO JAHHBIM 3aBOJICKUX CEPTU(HHUKATOB
WIA 10 pe3ysbTaTtaM HCHbITaHUM 00pa3uoB. lcnblTaHus cienyeT BBIIOJIHATH NPU OTCYTCTBUU
WCHOJHUTEIbHON JOKYMEHTAIlMM WU CepTU(HUKATOB, NMPU HEJAOCTATOUHOCTH MMEIOLIUXCA B HHUX
CBEICHUN WM OOHApY)KEHUU MOBPEKICHHUM, KOTOPbIE MOIJIM ObITh BBI3BAHBI HU3KUM Kaue€CTBOM
MaTepHuaoB.

20.3*. OmnpenesieHue TMPU HCIBITAHUSX TOKa3aTelied KadecTBa MeTauia, OTOOp Npod is
XMMHYECKOTO aHallM3a M O00pa3loB I MEXaHHMYECKUX HCIBITAHUA M HX YHCIO CIEAyeT
MPOU3BOJIUTH B COOTBETCTBUU C YKa3aHHUSIMU MPHI.8a.

20.4. I[OHYCKaCTCH HC MMPOU3BOAUTH UCIIbITAHWA MCTAJlJIa KOHCTPYKHHﬁ, NpCaAHa3HA4YCHHbBIX JJIA

2
IKCILTyaTaluu, npu HanpspkeHusx 1o 165MIla (1700krc/cM ) u pacyeTHBIX TeMIIepaTypax BBIIIE



munyc 30 C mist KoHCTpyKImid rpymnbl 3, Beinie MUHYC 40 C - 111 KOHCTPYKIMIA TPyIIb 4, BbIle
MuHyc 65 C - 115 KOHCTpYKIMH TPyl 3 U 4 P UX YCHWICHUHU 0€3 MPUMEHEHUS CBapKH.

20.5. PacyerHble CONPOTHBICHUS CBapHBIX COCIUHCHHA KOHCTPYKIIMH, TOJJICKAIIUX
PEKOHCTPYKIIMHM WM YCUJICHHIO, CJEIyeT Ha3HayaTb C Y4YeTOM MapKU CTajld, CBapOYHBIX
MaTepuasoB, BHUIOB CBapKW, MOJOXKEHHS IIBa U CHOCOOOB HUX KOHTPOJS, MPUMEHEHHBIX B
KOHCTPYKIIHH.

[Ipu oTcyTCTBUM YCTaHOBJIEHHBIX HOPMAMU HEOOXOJUMBIX JaHHBIX JOMYCKAeTCS:

JUISL YTTIOBBIX IUBOB IPUHUMATD Fyum = fuys Yum = 1,25; F 5 =0,7n By = 1,0, cunras mipu 3TOoM

fe =0,8;

JUISL PACTSIHYTBIX CTBIKOBBIX LIBOB IPUHUMATh Ry, = 0,558, Ui KOHCTPYKIMH, H3rOTOBICHHBIX

o 1972r., u R“ﬂ' = 0,853JJ - mocie 1972r.

JlonmyckaeTrcs yTOYHSATH HECYHIYI0O CIOCOOHOCTh CBAapHBIX COEIMHEHUIl 10 pe3ylbTraTam
UCHBITAaHUM 00pa3LOB, B3ATHIX U3 KOHCTPYKLIUH.

20.6. PacueTnnie COIIPOTUBJICHHUA CPE3y U PACTAKCHHIO 6OJ'ITOB, a TaKXKC CMATHIO JJICMCHTOB,
COCANHACMBIX 6OJ'ITaMI/I, CJICAYyCT ONIPCACIIAITh COTJIACHO II. 3.5;€CJ'II/I HEBO3MOXKXHO YCTAHOBUTD KJIACC
MNpOYHOCTH 6OJ'ITOB, 3HAYCHHA PACUYCTHBIX COHpOTI/IBJ'IeHI/Iﬁ CJICAYCT MPUHHUMATL KaK IJId 001TOB
KjilacCa IMMpOYHOCTH 46HpI/I PacdCTC Ha CPE3 U KilacCa MPOYHOCTU 48HpI/I pPacdCTC HAa pACTAKCHUC.

20.7.PacueTHble COTPOTUBIICHHUS 3aKIICIOYHBIX COSAMHEHUH ClIeAyeT MPUHUMATh 1o Tabn.49, a.

Ecin B WCHONMHUTENBHON MOKYMEHTAllMM OTCYTCTBYIOT YyKa3zaHuUsi O crnocobe o0paboTku
OTBEPCTHH M MaTepHalie 3aKJICNOK U YCTAHOBUTh MX HE IMPEJCTABISICTCS BO3MOXKHBIM, PaCUCTHBIC
COIIPOTHUBJICHHUS CIIEAYyeT NPUHUMATh MO Ta0n.49a Kak Ui COeAMHEHUs Ha 3aKienkax rpymmsl C u3
cranmu mapku Ct2.

20.8.KoHcTpyKIInH, SKCILTyaTUPYEMbIE MPH TOJIOKHUTEIBHON TeMIIEpaType U U3TOTOBJICHHBIC U3
KUITSAIIEH MaloyriepoJAuCTON CTalnM, a TAaKKe W3 JPYTHX CTalell, Y KOTOPBIX IO pe3yibTaTam
UCIBITAHUM  3HAYEHUS YAApHOW BS3KOCTH HIDKE TapaHTUPOBAHHBIX TOCYJIapCTBEHHBIMU
CTaHJApTaMHU TI0 KATErOpHsM CTalM JUIS TPYNI KOHCTPYKIMHA B COOTBETCTBMM ¢ Tabmn.50*, He
MOJUIeKAT YCHJICHHIO WIIM 3aMEHE IPH YCJIOBUH, YTO HANpPsDKEHHS B DJIEMEHTAaX M3 OTHUX CTalled He
OyZIyT mpeBHIIATh 3HAYCHHH, MMEBIIMXCS [0 PEKOHCTPYKIWHU. Pemienne o0 MCIOIB30BaHUH,
YCWJICHUU WM 3aMEHEe OJTUX KOHCTPYKIMH, OKCIUTyaTalus KOTOPBIX OydeT OTJIMYaThCs OT
YKa3aHHbBIX YCJIOBHW, MPUHUMAETCSI HA OCHOBAHUH 3aKJIIOUEHHs CIICHUATN3UPOBAHHOTO HAYYHO-
HCCIIeJIOBATEIBCKOTO HHCTUTYTA.

20.9.PacueTHas cxema KOHCTPYKIHHU, COOPYKCHUA WJIH 3JaHU B LCJIOM IIPUHHUMACTCA C yIC€TOM
0COOEHHOCTEH HX HeﬁCTBHTGHBHOﬁ pa6OTBI, B TOM YHCJIE C Yy4YCTOM (baKTI/I‘leCKI/IX OTKJIOHCHUM
FCOMGT’pH‘IGCKOﬁ (bOpMBI, pasMcpoB C€‘-I€HPII>1, YCHOBI/Iﬁ 3aKpCIUVICHHUA W BBIIIOJHCHUA Y3JIOB
COIIPAKCHUSA 3JICMCHTOB.

HpOBepO‘IHBIG pacdCTbl 3JICMCHTOB KOHCTp}IKL[I/Iﬁ n ux COG,I[I/IHGHI/Iﬁ BBIIOJIHAKOTCA C Y4YCTOM
O6H3.py>K€HHBIX I[e(l)CKTOB n HOBpG)K,Z[GHHfI, KOPPO3NMOHHOT'O H3HOCA, (baKTI/I‘ICCKI/IX YCJIOBI/Iﬁ



CONPSDKCHUS U ONUpaHus. PacyeTsl 271eMEHTOB MOTYT BBIIIOJIHSATHCS MO Je(OPMUPOBAHHOM CXeMe B
COOTBETCTBHU € yKazaHusimu 1. 1.8, mpuHuMas npu s3tom kod3dduiment ycnosuii padoter ¥e = 1,0
U1 o3. 3,5u 6,a Ta01.6%.

20.10*. Kouctpykiinu, He yAOBIETBOpsiomne TpeboBanusm paza. 5, 7-11, 13 (a6s.40*, nm.
13.29-13.43, 13.45h n. 16.3 HacTOSAMIMX HOPM, JOJDKHBI OBITh, KaK MPABHIIO, YCHIICHBI HWIIH
3aMEHEHBI, 32 MCKIIIOUEHHEM CITy4acB, YKa3aHHbBIX B JAHHOM pasjerie.

OTKJIOHEHUs OT FEOMETPUUECKOI (POpMBI, pa3MEPOB ITEMEHTOB U COCITMHEHHI OT HOMUHAJIBHBIX,
OPEBBIIAIONINE  JIOMYCKAaeMble IMpaBWJIAMH TMPOM3BOACTBA M TNPHEMKH paboT, HO He
NPENATCTBYIOLIME HOPMAIIbHOM IKCIUTyaTallK, MOTYT HE YCTPAHATHCS MPU YCIOBHU 00ECHCUCHHUS
HECYIICH CITIOCOOHOCTH KOHCTPYKIIUH ¢ yueToM TpeboBanmii . 20.9.

20.11* JTonyckaercss HE YCHIIMBATh 3JIEMEHTBI KOHCTPYKIIMM, €CITH:

X TOPH30HTAJbHbIE W BEPTUKAIbHBIE MNPOTMOBI M OTKJIOHEHUS TPEBBINIAIOT MpeAeIbHbIC
3Ha4YeHHs, ycTaHoByieHHbIe . 13.1*u 16.8,H0 He NpensaTCTBYIOT HOpMaIbHOM 3KCILTyaTalluy,

UX THOKOCTh TIPEBBINIACT MpEJeNbHbIE 3HAYeHHs, YCTaHOBJeHHble . 6.15* m 6.16* Ho
AJIEMEHTHl HMMEIOT WCKPUBJICHHS, HE TMPEBBIIIAIOIINE 3HAYCHHH, YCTAHOBJICHHBIX IpaBUIIAMU
MPOU3BOJACTBA W TpUEeMKH paboT, W ycunus He OyayT Bo3pacTaTh B Tpollecce IallbHEHIen
SKCIUTyaTallud, a TAaKKe B TEX CIIydasx, KOTJa BO3MOXXHOCTh HCIOJB30BAHHSA TAKUX DJIEMEHTOB
MIPOBEPEHA PACUETOM.

20.12*. Ilpu pa3paboTKe TMPOEKTOB PEKOHCTPYKIMU CTaJbHBIX KOHCTPYKIMWA 3JaHUN U
COOPY)KEHUH CJEyeT BBIBIATH M UCIOIB30BATh PE3EPBBI HECYIIEH CIOCOOHOCTH M TMPUMEHSTH
KOHCTPYKTHBHBIC PEIICHHS, MO3BOJSIONINE OCYIIECTBISITh PEKOHCTPYKIMIO, KaK MpaBuiio, 0e3
OCTaHOBKH TPOU3BOICTBEHHOTO ITpoIiecca.

[Ipu ycuieHuM KOHCTPYKIMM JIOMMYCKAeTCsl YYUTHIBATh: BO3MOKHOCTH IPEABAPUTEIILHOTO
HaNpsDKEHUsT ¥ aKTMBHOTO DPETYJIMpPOBAaHUS YCWIMHA, B TOM 4YHCIIe 3a CYET CBAapKH, MU3MEHEHUU
KOHCTPYKTUBHOM M pacueTHOM CXEeMbI, a TaKKe YIPYro-iiacTHYecKyro pabdoTy MaTepuana,
3aKpPUTHYECKYI0 pabOTy TOHKOCTEHHBIX JJIEMEHTOB M OOIIMBOK KOHCTPYKLHUH B COOTBETCTBUHU C
JNEUCTBYIOIIMMH HOPMaMH.

20.13.KoHCTpYKIIMY YCWJICHUSI © METOBI €r0 BBIMOJHEHUS JOJDKHBI MPEyCMaTPUBATh MEPHI IO
CHIDKEHUIO HEXEJATEeNbHBIX JOMOJHUTENBHBIX JAeOopMaluii 3JeMEHTOB B IMPOLIECCE YCUJICHHUS B
COOTBETCTBHHU C I1. 12.2.

Hecymaﬂ CIIOCOOHOCTh KOHCTI)YKLII/Iﬁ B IMPOHCCCC BBIITOJIHCHUA pa60T 0 yCWJICHUIO NOJIKHa
00€eCIIeunBaTLCS C YUCTOM BJIMSHUSA ociaa0JIeHn ceueHui JAOMOJHUTCIIBHBIMU OTBCPCTUSAMU I10Q
60J'ITBI, d TAKIKC CBApPKHU.

B H€O6XO,I[I/IMBIX ClIydasx B MEpuoa YCWIICHHsS KOHCTPYKLUA HOOJDKHA OBLITH IOJIHOCTBIO HIIU
YaCTU4YHO pa3rpy’KCHa.

20.14. B xoHcTpykmmsax 2-i m 3-i1 rpynn Ta61.50% skcmiyaTHpyeMbIX IpH pacdeTHOU
temrieparype He Hmke MuHyc 40°C B HearpeccHBHBIX WIM Cl1a00arpeccMBHBIX cpenax, s



oOecrieyeHsi COBMECTHOM paboOThI JeTaslell YCHUIIEHHUS U CYIIECTBYIOIIEH KOHCTPYKIMH JIOITYCKAeTCst
MIPUMEHSTh IPEPHIBUCTHIE (DITAHTOBBIE IIBHI.

Bo Bcex ciy4asx NpUMEHEHMs YIVIOBBIX IIIBOB CJIEAYET, KaK IPABHUJIO, Ha3HayaTh MHUHHMAJIBHO
HeoOxoauMble KaTeTbl. JlomyckaeTrcs KOHIIEBblE YYacTKH IIBOB IMPOEKTHPOBATh C KaTETOM
O0JIBIIINM, YEM KaTeT NMPOMEXYTOUHBIX YYaCTKOB, U YCTAHABJIMBATh UX Pa3Mepbl B COOTBETCTBUU C
pacdeTom.

20.15. [Ipn ycwiIeHUH 3JIEMEHTOB KOHCTPYKIIMH JOMYCKAeTCsS MPUMEHATh KOMOMHHUPOBAaHHBIC
COCJIMHEHHUS Ha 3aKJICTKaX U BBICOKOTIPOYHBIX 00JITaX MM OOJTAaX Ki1acca TOUHOCTH A.

20.16*. Ilpu pacuere 53JIEMEHTOB KOHCTPYKIMH, YCHJICHHBIX ITyT€M YBEJIUYEHUsS CEUeHHs,
CIIelyeT, KaK MPaBWIO, YIUTHIBATh pa3Hble pacueTHbIE CONMPOTHUBICHUS MaTepuana KOHCTPYKIHUU U
ycuseHus. Jlomyckaercsi IpUHUMATh OJTHO PACUETHOE CONPOTHUBIICHUE, paBHOE MEHBIIEMY U3 HHX,
€cII OHM OTJIMYaroTcs He Oosee ueM Ha 15%.

HpI/I pacdueTe Ha YCTOI\/’I‘II/IBOCTB CXKaTbIX, BHCHCHTPCHHO-CXKATBIX H C)KaTo-u3rudaeMbIX

QJICMCHTOB C YCHJIICHHBIMH CCUHCHUSIMH NOIYCKACTCI HNPUHUMATH IMPUBCACHHOC 3HAYCHUC
PaCUYCTHOI'O COIMPOTUBJICHUS, BBIYUCIIACMOC 110 (1)opMyne

R},@f =R}”i'l'£:1'£:2 y (165)

rue RJ, - pacueTHOE CONPOTHUBIIEHHE OCHOBHOI'O MeTajlja, ONPEesieMOe COrJIacHO TpeOOBaHUAM
n. 20.1%

k. %o - KOOQPULIUEHTHI, BEIYKCISIEMBIE 110 (POPMYIaM:

A A&
oy = - 2 -1,
R}, -’qfof R_].:
b (168,
& = R_}Ia d E_}Ia 1
2T - S
R, Iyl R

311eCh K, - PACUCTHOE CONPOTHBIICHUE METalIa yCHIICHHS,

A, /- COOTBETCTBEHHO IUIOMIAlb U MOMEHT HWHEPIUU CEYCHHUS YCHIMBAEMOTO SJIEMEHTa
OTHOCHUTENBHO OCH, NIEPIEHANKYIIIPHOM INIOCKOCTH POBEPKU YCTONYUBOCTH;

Aot + {344 - TO XK€, YCUIIEHHOTO DJIEMEHTA B LIEJIOM.

20.17. Pacyer Ha MPOYHOCTh M YCTOMYMBOCTH 3JIEMEHTOB, YCHJICHHBIX CIIOCOOOM yBEIHUYCHHUS
CEYEHMH, CIIEyeT, KaK IIPABWIIO, BBIIIOJIHATH C YYETOM HAIPSIKEHUH, CYIIECTBOBABIINUX B JJIEMEHTE
B MOMEHT ycwieHHs (C y4eToM pas3rpy3kd KoHcTpykuuii). IIpu 3TOM HEOOXOIMMO YUYHUTHIBATH



Ha4yaJIbHbIE HWCKPUBIIEHUS DJJIEMEHTOB, CMELIEHUE IIEHTPAa TSIKECTU YCWIEHHOIO CEYEHUS |
WCKPUBIICHUS, BBI3BAHHBIE CBAPKO.

WckpuBiieHuss OT CBapKu INpU NPOBEPKE YCTOMUMBOCTU C)KATBIX W BHELEHTPEHHO-CHKATBIX
3JIEMEHTOB U 3JIEMEHTOB, pa0OTAIOLINX HA CKATHE C U3TMOOM, JIOMYCKAETCsl YYUTHIBATH BBEIECHUEM

JOTIOJIHUTENLHOTO KO3 duimenTa ycnosuii pabotsr *: = 0,8.

[IpoBepky Ha TPOYHOCTH 3JIEMEHTOB, PAacCUYUTAHHBIX B cooTBeTcTBHHM ¢ 1. 20.16* kak s
OJTHOPOJHOTO cevyeHus: [kpome pacuera mo ¢opmynam (39), (40) u (49) mopm]|, momyckaercs
BBITIOJIHATH HAa MOJHOE pacyeTHOE yCHIIe Oe3 ydeTa HaNpsOHKCHHUi, CYIIeCTBOBABIINX 10 YCHUIICHUS,
a TpU TPOBEPKE CTCHOK HA MECTHYIO YCTOMUYMBOCTH JOIMYCKACTCS HCIOIb30BaTh KOAPPUIHEHT

ycnoBuii padotsl ¥: = 0,8.

20.18*. JlorryckaeTcsi HEe YCHIMBATH CYIIECTBYIOIINE CTabHBIE KOHCTPYKIIMH, BBIOJHEHHBIC C
OTCTyIUICHHEeM OT TpeOomanmit mm. 12.8, 12.13, 12.19* 13.5, 13.6, 13.9*% 13.14,163 13.19*%,
13.25, 13.27, 13.46*, 15.11*, 15.13, 16.15*-16.18,23npu ycioBuu, 4To:

OTCYTCTBYIOT BBI3BAHHBIC STHMHU OTCTYIUICHUSMHU TIOBPEXKICHHUSI SJIEMEHTOB KOHCTPYKIINH;

WCKJIFOUEHbI U3MEHEHHUS B HEOJIaronpusTHYIO CTOPOHY YCIOBUHN SKCIUTyaTalluyd KOHCTPYKIIMH;

Hecymiasi COoCOOHOCTh M JKECTKOCTh OOOCHOBAaHBI pacueToM C ydeTtoM TpeOoBanuid mm. 20.9,

20.11*u 20.15;

BBITIOJIHAIOTCS MEPOIPUSTHS TO MPEIyNPEXKICHUIO YCTaJOCTHOTO M XPYIKOTO pa3pylIeHUs
KOHCTPYKIIHH, HAa KOTOPBIE pacipocTpaHstoTes ykazanus nm. 9.1, 9.3u pazn. 10.

[Tpunoxxenue 1

MATEPUATIbI ANA CTANbHbIX KOHCTPYKLMUA
N NX PACYETHbBIE CONPOTUBJIEHUA

Taomuma 50*

Ctanu gnsa cTanbHbIX KOHCTPYKLMIA 34aHMA U COOPYXKEHUN

Kateropust cranu At KIMMaTHYeCKOToO paiioHa
Cranb I'OCT wunu cTpouTenbCcTBa (pacueTHas Temiepatypa, °C)
Y

Tu(30 >t 2 =40%; | 1.0 y Ty, | 41 (=50 > 2 -65)

Osu zlp.'(f 2300 | (-40 x¢ 2 =500

I'pynna 1. CBapHble KOHCTPYKIIMH JTUOO HUX DJIEMEHTHI, paboTarIue B 0c000 TSHKENbIX



YCIIOBUSIX WJIM TOJBEPraroifecs HEMOCPEJICTBEHHOMY BO3JEHCTBHIO JTUHAMUYECKUX,
BUOPAIMOHHBIX WJIH ITOIBMKHBIX HAPY30K [[OAKPAaHOBbIE OaIKH; OANKKH pabOYMX IUIONIA/I0K;
9JIEMEHTBHl KOHCTPYKIMHM OYHKEpHBIX M  Pa3rpy304HBIX ICTaKajd, HEMOCPEICTBEHHO
BOCIPUHUMAIOIIUX HArpy3Ky OT HOJBHXKHBIX COCTaBOB; (acoHKH (epM; NpoJsIeTHbIE
CTPOCHMSI TPAHCHOPTEPHBIX rajiepeld; CBapHbI€ CIELUATIbHBIE OMOPHI OOJBIIUX IMEPEXOJIOB
nuaui  snektponepenayn  (BJI) BeicoToit Gonee 60 M; 37eMEHTHI OTTSIXKEK MadurT M
OTTSDKCUYHBIX Y3JIOB; OAJIKH MO KPAHBI THAPOTEXHUYECKHX COOPYKECHHUH U T.IL.).

C255 + - -

C285 + - -

C345 3 3 42!

I'OCT 27772-

C375 88 3 3 42!

C390 + + b

C39K + + LB
C440 K2 K

+

I'pynma 2. CBapHbIe KOHCTPYKIIMU JTMOO MX AJIEMEHTHI, pabOTAIONIUE TPU CTATHYECKOM
Harpy3ke [pepMbl; purenu pam; Oalku MEPEKPbITUIl U TOKPBITHI; KOCOYPHI JICCTHHII, OTIOPHI
BJI, 3a uckimtoueHHeM CBAapHBIX ONMOP OOJBIIMX IMEPEXO0J0B; OMOPHI OUIMHOBKH OTKPBITHIX
pacmpeaeuTeabHbIX yeTpoicTB moactanimii (OPY); omopsr mox Beikimtodarein OPY; onopsr
TPaHCIIOPTEPHBIX Tajiepeid; 3JIeMEHThl KOHTAaKTHOW CETH TpaHCmopTa (IITaHTH, aHKEpHbIC
OTTSDKKH, XOMYTbI); MPOKEKTOPHBIE MAYThl; 3JIEMEHTbI KOMOMHUPOBAHHBIX OMOpP aHTEHHBIX
coopyxenuit; TpyoomnpoBopl ' IC 1 HACOCHBIX CTAHIIMIA; OOJIUIIOBKH BOJOBOJIOB; 3aKJIa/IHbIE
YaCTH 3aTBOPOB U JPYrHe PACTSIHYThIC, PACTSIHYTO-U3rHOAEMbIe U U3rHOACMBbIC IIEMEHTHI|, a
TaK)K€ KOHCTPYKIMM M MX 3JIEMEHTHI Ipynmbl 1 mpu OTCYTCTBUU CBAapHBIX COEIMHEHUM U
0anku moBeCcHBIX myTel u3 aByTaBpoB 1o ['OCT 19425-74*u TY 14-2-427-8Qipu Hanuuuu
CBapHBIX MOHTAXXHbBIX COEIMHEHHM.

+I|:I
C245 - -
C255 + - -
+I':I
C275 - -
C285 + - -
4&,3:1
C345 1 3
C345K + ; ;




4:1_,'6}
C375 I'OCT 27772- 1 3
88
47
C390 + +
49
C39K + +
*ﬁj
C440 + +
C590 + - -
CHh9K - + +
BCt3kn I'OCT 10705- ne) e -
TOJIIUHON 110 4 80*,
MM rpynmna B,
Tabn.1
BC13mc To xe 26} - -
TOJILLIMHOA 10 5,5
MM
BC13mc To xe 6 - -
TosuHOM 6-10
MM
16I'2AD TV 14-3-567- + + +
TOJILLIMHON 6-9 76
MM

I'pynna 3. CBapHble KOHCTPYKIIMH JIMOO HMX DJIEMEHTHI, pabOTAIONIUE MPH CTaTUYECCKON
Harpy3ke [KOJIOHHBI, CTOWKH; OMNOPHBIC IUIMTHI; O3JEMEHThl HACTHIA IEPEKPHITHH;
KOHCTPYKIIMH, MOIEP’KUBAIOIINE TEXHOIOTHIECKOEe 000pyI0BaHNE; BEPTUKAIBHBIE CBSI3U 1O

KOJIOHHAaM C HAIIPpsS’)KCHUCM B CBA3AX CBBIIIC O,4R » AHKCpHBbIC, HECYIIHC U q)HKCI/Ip}IIOH_II/Ie

KOHCTPYKLIUH (OMOPBI, PHIEeIH JKECTKUX MOMEepeurH, (HUKCATOPbI) KOHTAaKTHOW CETH
TpaHcHopTa; onopsl mox obopymoBanue OPY, kpome omop MO BBIKITIOYATEIH; JJIEMEHTHI
CTBOJIOB W OalleH aHTEHHBIX COOPY)KEHHH, KOJIOHHBI OCTOHOBO3HBIX JCTaKaJl, MPOTOHBI
MOKPBITUI U JAPYrHe CKATBIC U CKATO-U3rHOACMBIC JIEMEHTHI|, a TAKKe KOHCTPYKIUU H UX
AJIEMEHTBI TPYMIIBI 2 IPU OTCYTCTBUU CBAPHBIX COCTMHEHUH.

&, Hl
.

C235 - -

C245 + ; ;

+m}
C255 + -




C275
C285
C345
C34XK
C375
C390
C39K
C440
C590
C59K
BCrt3kn

TOJIIIIUHONA 10 4
MM

BCt3kn
TosuHou 4,5-10
MM

BCt3mc
TOIIIMHONA 5-15
MM

BCt3mc
TOJIIIMHON 10 5,5
MM

BC13mc
Tomumuon 6-10
MM

BCr13cn
TOoMIMHONA 5-15
MM

IoCt
27772-88

I'oCT
10705-80%,

rpymma B,
Tabmn.1

To xe

I'oCTt
10706-76%,
rpymnmna B, ¢
JIOIL.

TpeboBaHHEM

mo o. 1.6

I'oCT
10705-80%,

rpymnmna B,
Tabm.1

IoCT
10705-80%,

rpymmna B,
Tabn.1

rocr
10706-76%,
rpynna B, ¢

26]

&)

0€)

2&1

2w 3

2w 3




JIOIL.
TpeboBaHHEM
mo m. 1.6
BCr3cr T'OCT - 5 -
TosuHOM 6-10 10705-80%,
MM rpymnmna B,
Tabmn.1
162AD TV 14-3-567- + + +
76
TOJILIUHON 6-9
MM

I'pynma 4. BcrnomorarenbHble KOHCTPYKIHMH 3/aHHH M COOPYXEHHUH (CBSI3M, Kpome
YKa3aHHbIX B IpyIme 3; 3JIEMEHThl (paxBepKa, JIECTHUIIBI, TPaIlbl, MJIOIMIAKH; OTPaXKIAEHUS;
METAJTIOKOHCTPYKIIMH KaOeIbHBIX KaHAJIOB; BTOPOCTEIICHHBIE 3JIEMEHTBI COOPY)KEHHH H T.II.),
a TaKkXKe KOHCTPYKLUH U MX 3JIEMEHTHI IPYMIbl 3 IPH OTCYTCTBUH CBAPHBIX COCIMHEHUH.

C235 + - -
C245 - + +
C255 T'OCT - + +

27772-88
C275 - + +
C285 - + +
BCt3kn T'OCT 23) 29} 293'
TOJILLIMHON 10 4 10705-80%,
MM rpymnmna B,

Tadm.1
BCr13kn To xe 5¢} - -
TosuHou 4,5-10
MM
BC13mc T'OCT 4 4 -
TonmuHoN 5-15 10706-76%,
MM rpynna B, ¢
JTOII.
TpeOOBaHHEM

mo . 1.6
BCr13rc T'OCT 2!2} 21?} EB:I
TommuHOoN 1o 5,5 | 10705-80%,




MM rpymnmna B,

Tadm.1
BC13nc To xe 6 6 -
TosuHOM 6-10
MM

O0o3HavyeHus1, TpUHATHIC B Ta01.50*:

a) (acoHHBIN MPOKAT TOIMIMHOM J0 11 MM, a IPH COrfIacOBaHUU C U3roToBHTENEM - 10 20
MM, JINCTOBOH - BCEX TOJIIIHH;

0) TpeOoBaHHME O OrPaHUYCHHIO YriepoaHoro 3kBuBaiieHTta o ['OCT 27772-88 s
TONIIKUH cBbie 20 MM;

B) TpeOOBaHME MO OTPaHUYCHUIO yriiepoaHoro 3kBuBanieHta mo ['OCT 27772-88 mis
BCEX TOJIINH;

r) mst paiiona L4 1yis HeoTamIMBaeMBIX 3aHMI M KOHCTPYKIHIA, JKCILTyaTHPYEMBIX TIPU
TeMIIepaType Hapy>KHOTO BO3AyXa, IPUMEHSTH MIPOKAT TOMIUHOK He 6oee 10 mm;

) TIpY TOJIIIIMHE MpoKaTa He 6osee 11 MM 10mycKaeTcst IPUMEHSITh CTalb KATErOprH 3;
e) kpome omop BJI, OPY u KC;

) TpoKaT ToHHO# 10 10 MM u ¢ ydeTom TpeboBanwmii pasa. 10;

1) KpoMe paiioHa o, JUIS. HEOTAIUTUBAEMBIX 3JITaHUM U KOHCTPYKIMH, KCILUTyaTUPYEMBbIX

[P TEMIIEPAType HAPYKHOTO BO3TyXa.
3nak "+" o03HauaeT, YTO MAHHYIO CTajb CJEAyeT NPUMEHSTh, 3HaK "-"
JAHHYIO CTallb B YKa3aHHOM KJIMMAaTUYECKOM PaiioHe MPUMEHSTH HE CIIEAYET.

O3Ha4yacT, 4TO

[Mpumeuanus: 1. TpebGoBanus HacToseld TaOMUIBI HE PACHPOCTPAHSIOTCS HA CTaJbHBIE
KOHCTPYKIIMM  CHELHAJIBHBIX  COOPYKEHHUH:  MarucTpajbHble U  TEXHOJOTMYECKUE
TPYOOIIPOBOMBI, pE3epPBYaphl CIEHUAILHOTO HA3HAYEHUS, KOXKYXU JOMEHHBIX Te4Yel W
Bo3nyxoHarpeBareqed u T.1. Cramm i 3TUX  KOHCTPYKUMH  yCTaHABJIMBAOTCSA
cootBercTByromuMu CHull winu qpyrumMu HOpMaTUBHBIMH TIOKYMEHTaMHU.

2. TpeOoBaHuUsl HACTOAIIEH TaOIMIIBI PACIPOCTPAHSIOTCS HA JIMCTOBOW MPOKAT TOJIIIMHOM
oT 2 MM U ¢acoHHbI TpokaT TommuHoi oT 4 MM o 'OCT 27772-88,coproBoii mpokat
(xpyr, kBagpat, nonoca) mo TY 14-1-3023-80]'OCT 380-71** (¢ 1990r. 'OCT 535-88)u
I'OCT 19281-73*.Yka3zaHHbIe KATETOPUH CTAIHA OTHOCSTCS K MPOKATY TOJIIMHON HE MeHee S
mMm. [Ipu TommmHe MeHee 5 MM MNpUBEACHHbIE B TAaONMHMIE CTAJIM NPUMEHSIOTCS 0e3
TpeOOBaHM 10 y1apHOH BA3KOCTH.

Jns xoHCTpyKuui Bcex rpymm, kpome Tpynnel 1 w omop BJI u OPY, Bo Bcex
KJIMMaTHYECKHX paioHax, KpOME L. momyckaeTcs HpUMEHSTh NPOKAT TOIMIMHON MeHee 5 MM




n3 ctanu C235mn0 'OCT 27772-88.

3. KiimmaTtnueckue paiioHbI CTPOMTENIBCTBA YyCTaHABIMBAKOTCS B coorBeTcTBUU ¢ ['OCT
16350-80 Kmmumar CCCP. PaiionupoBaHue ¥ CTAaTHCTUYCCKHE MapaMETPhl KIUMATHYECKUX
(hakTOpoB 711 TEXHUUYECKHX Iejeil”. YKa3aHHbIe B TOJIOBKE TaOJIHUIBI B CKOOKAaX pacueTHbIE
TeMIepaTypbl COOTBETCTBYIOT TEMIIEpaType HapyKHOIO BO3/lyXa COOTBETCTBYIOILErO paiioHa,
3a KOTOPYIO IIPUHUMAETCS CPelIHss TeMIepaTypa Hanboee X0J0IHOW MATUIHEBKU COTJIACHO
ykazanusim CHull mo ctpouTenbHON KIMMATOJIOTHH B Te0PU3UKE.

4. K KOHCTPYKIHAM, NOABCPTratOIIUMCA HECTIOCPEACTBEHHOMY BOBHGﬁCTBHm JWHaAMHWYCCKUX,
BI/I6paI_II/IOHHBIX WM MOABMIKHBIX HArpy30K, OTHOCATCA KOHCTPYKIHUHN 0o ux OJICMCHTHI,
noUIC)KAMIUC PACUCTY HAa BBIHOCIMBOCTH MJIM PACCUHUTBIBACMBIC C YUCTOM KOB(b(l)I/II_II/IeHTOB
JNHAMHWYHOCTHU.

5. [Ipu cOOTBETCTBYIOIIEM TEXHUKO-IKOHOMHYECKOM oOocHoBaHuu ctamu C345, C375,
C440,C590, C59(K, 162A®D moryT 3aKa3bIBaThCS KaK CTAIHU MOBBIIICHHONH KOPPO3UOHHOMN
croiikoctH (¢ Meanio) - C34570, C375/1, C4401, C5901, C590K 1, 16 2AD/I.

6. [IpumeHeHne TEPMOYNPOYHEHHOTO C IMPOKATHOTO HarpeBa (pacoHHOro mpokaTa W3
cramu C345T u C375I, nocraBisemoro nmo 'OCT 27772-88kak crans C345u C375, He
JIOIyCKAeTCs B KOHCTPYKIHSAX, KOTOPbIE MPU W3TOTOBICHUH TOIBEPrarOTCs METaUIM3aluu
WIH TUTACTUYECKUM JieopMarusim rpu temreparype Boime 700C.

7. becmoBHble ropsiuenedopmupoBannbie TpyOosl mo ['OCT 8731-87 momyckaercs
OPUMEHATh TOJBKO JUIsl 3JEMEHTOB CIEIHaJIbHBIX ONOp OOJBIINX MEPeX0J0B JHUHHUH
aNIeKTporepenadun BbicoTO Oomee 60 M, Ui aHTEHHBIX COOPYXKEHUH CBS3M W JIPYTUX
CTIEUAIIBHBIX COOPYKEHHM, TIPH 9TOM CIIeIyeT MPUMEHSATh MapKH CTallu:

BO BCEX KIIMMaTHUeCKHX paifonax, kpome 1. Io. oz u I3, mapky 20mo TOCT 8731-87
HO C JIONIOJTHUTEIbHBIM TPEOOBAHUEM I10 YAAPHOU BA3KOCTH mpu Temieparype munyc 20 T

ue menee 30 Jx/cm :

(3 kre-m/em 2 );

B mmMartndeckux paitonax .12 u O3 - mapky 092C nmo I'OCT 8731-87,H0 ¢
JIOTIOJIHUTENILHBIM TPeOOBaHMEM MO YAapHOH Bs3KOCTH mnpu Temieparype munyc 40 C He

menee 40 I[)K/CM2 4 KFC'M/CME) npu TOMIMHE CTeHKH a0 9 MM u 35 I[)K/CM2 (3,5

2
krc-M/cM ) mpu TommuHe ctenkn 10 MM u Ooee.

He  nomyckaercs  mpumenarh  OecmioBHble — ropsyefedOpMHUpPOBaHHBIE  TPYOHI,
W3TOTOBJICHHBIE W3 CJIMTKOB, HMEIOIIUX MapKUpOBKY ¢ JjutepoM "JI', He mporemniue
KOHTPOJIb Hepa3pyIIAIOIIMMU METOJAMH.

8. K coproBomy npokary (kpyr, kBajapar, noioca) mo TY 14-1-3023-80'OCT 380-71* ¢
1990r. I'OCT 535-88)u 'OCT 19281-73*npeabsBisioTcsi TaKue ke TpeOOBaHHS, KaK K

(aconHomy mpoxaTy Takoi xe Tommuusl o [OCT 27772-88.CooTBeTcTBHE MapoOK CTaleit
mo TY 14-1-3023-80,'OCT 380-71*, TOCT 19281-73*u I'OCT 19282-73* cransam mo




I'OCT 27772-8&nenyet onpeaensats o tada.510.

Tabmuma 51*

HopmaTuBHbIe U pacyeTHblIe CONPOTUBIEHUSA NPU PACTAXKEHUN, CXKATUM U U3rmbe
JINCTOBOrO, LULMPOKOMOJIOCHOIO YHUBEpCcanbHOro u paCoHHOro npokara
no FOCT 27772-88 ans cTanbHbIX KOHCTPYKLUA 34aHUA U COOPYXKEHUN

HOpMaTI/IBHOG COHpOTI/IBJ'IeHI/Ie2 )

MIla (krc/mm : ), pokara

PacuetHoe COITPOTUBJICHHUC 3 ’

MIla (krc/cm 2), npokara

Cranp| Tommmua JIMCTOBOTO, JIMCTOBOTO,
npokara I | MIHPOKOTIONOCHOT dbacoHHOTO IIUPOKOIOJIOCHOTO (dhacoHHOTO
MM 0 YHHBEPCAIBHOTO
YHUBEPCAILHOTO
£ o Fu Eyn Fam £ ¥ & R ¥ £
C235/0121020 | 235 |360(37) 235 | 360 & 230 350 230 350
Ce. 20710 (24) 1360 (37) (24) | (37) | (2350) (3600) @ (2350) | (3600)
40 225 360 (37) 225 | 360 | 220 350 220 350
Ce. 40710 (23) 1360 (37) (23) | (37) | (2250) (3600) @ (2250) | (3600)
100 215 - - 210 350 - -
Ce. 100 (22) - - (2150) | (3600) - -
195 190 350
(20) (1950) | (3600)
(2450121020 | 245 |370(38) 245 | 370 @ 240 360 240 360
Ce. 20110 (25) - (25) | (38) | (2450) | (3700) | (2450) @ (3700)
30 - 235 | 370 - - 230 360
(24) | (38) (2350) = (3700)
C255/012103,9 | 255 380(39) - - 250 370 - -
Or4n010 | (26) |380(39) 255 | 380 @ (2550) (3800) | 250 370
Cp. 10710 245 (370(38) (26) @ (39) | =240 370 | (2550) @ (3800)
20 (25) 370(38) 245 | 370 | (2450) @ (3800) | 240 360
Cp. 2010 245 (25) | (38) | 240 360 | (2450) @ (3700)
40 (25) 235 | 370 | (2450) | (3700) | 230 360
235 (24) | (38) | 230 360 | (2350) @ (3700)
(24) (2350) | (3700)
C275/0r2m0 10 | 275 |380(39) 275 | 390 | 270 370 270 380
Cp. 1010 (28) 1370(38) (28) | (40) | (2750) @ (3800) @ (2750) | (3900)
20 265 275 | 380 | 260 360 270 370
(27) (28) | (39) | (2650) | (3700) | (2750) @ (3800)
C285/012103,9 | 285 |390 (40) - - 280 380 - -
Ordmo 10 | (29) |390 (40) 285 | 400 @ (2850) | (3900) | 280 390
Ce. 10110 275 380 (39) (29) @ (41) | 270 380 | (2850) & (4000)
20 (28) 275 | 390 | (2750) (3900) = 270 380

265 (28) | (40)

260 370 | (2750) | (3900)




27) (2650) | (3800)
C345/0r2m0 10 | 345 490 (50) 345 | 490 | 335 480 335 480
Cs. 10710 (35) 470 (48) (35) | (50) | (3400) | (4900) @ (3400) | (4900)
20 325 460 (47) 325 470 | 315 460 315 460
Cp. 20710 (33) 450 (46) (33) | (48) | (3200) | (4700) @ (3200) | (4700)
40 305 440 (45) 305 = 460 | 300 450 300 450
Cs. 40710 (31) 430 (44) (31) | (47) | (3050) | (4600) @ (3050) | (4600)
60 285 - - 280 440 - -
CB. 6010 (29) - - (2850) | (4500) - -
80 275 - - 270 430 - -
Cs. 8010 (28) (2750) | (4400)
160 265 260 420
27) (2650) | (4300)
C345 Ordno 10 | 345 470 (48) 345 | 470 | 335 460 335 460
K (35) (35) | (48) | (3400) | (4700) @ (3400) | (4700)
C375/ 0121010 | 375 510(52) 375 | 510 | 365 500 365 500
Cs. 10110 (38) 490 (50) (38) | (52) | (3700) | (5100) @ (3700) | (5100)
20 355 480 (49) 355 = 490 | 345 480 345 480
Cs. 2010 (36) (36) | (50) | (3500) | (4900) @ (3500) | (4900)
40 335 335 | 480 | 325 470 325 470
(34) (34) | (49) | (3300) | (4800) & (3300) & (4800)
€390 Or4m050 | 390 540 (55) - - 380 530 - -
(40) (3850) | (5400)
€390 Or4m030 | 390 540 (55) - - 380 530 - -
K (40) (3850) | (5400)
C440 Or4m030 | 440 590 (60) - - 430 575 - -
Cs. 3010 (45) 570 (58) - - (4400) | (5850) - -
50 410 400 555
(42) (4100) | (5650)
C590| Or 1010 36| 540 635 (65) - - 515 605 - -
(55) (5250) | (6150)
C590|Or 1610 40| 540 635 (65) - - 515 605 - -
K (55) (5250) | (6150)

L
3a TonmMHy (HAaCOHHOTO MpOKAaTa ClieAyeT MPUHUMATH TOJIIMHY MOJKH (MHHAMAlbHAs €ro
TOJIIMHA 4 MM).

3a HOPMATUBHOC COIIPOTHUBJICHUC TIPUHATHBI HOPMATUBHBIC 3HAYCHUA IIpEACila TCKYUYCCTH H

BpemMeHHOoro conpotusienus no 'OCT 27772-88.

H o o
3HaueHus PAaCUCTHBIX COIIPOTHUBJIICHUU IIOJIYYCHBI ACJICHUCM HOPMATHBHLIX COIPOTUBJIICHHMU Ha

KOA(pGUIIMEHThl HAASKHOCTH [0 MaTepHuany, OIpeiesieHHble B COOTBETCTBMUM C II.

okpyrienreM a0 5 MIa (50 krc/cm : ).

3.2*%, ¢

[Tpumeuannie. HopMaTuBHBIE U paCUETHBIE COMPOTUBIICHHS U3 CTAJU MOBBINIEHHOW KOPPO3UOHHOMN




croiikoctu (cM. mpumed. 5 k 1a6s1.50*) creayeT NpUHUMATL TAKUMH XK€, KaK JUII COOTBETCTBYIOIINX
cTaneit 0e3 Meu.

Tabmuma 51,a

HopmaTuBHbIe 1 pacyeTHbIe CONPOTUBIEHUS NPU PACTAXKEHUN, CXKATUM U u3rnbe Tpyo
ONs cTanbHbIX KOHCTPYKUMA 34aHUA U COOPYKEHUM.

Tonmuna HopmarusHoe PacueTHoe
Mapxka ctamun | [OCT win TY | crenku,m COTPOTHBIIEHUE L COMPOTHBIIEHUE 2
M
MIla (xrc/mm 2) MIla (krc/cm 2)
By | Rm | B 2,
BCt3km, I'OCT 10705-, J[o 10 225 370 215 350
BC13mc, 80* (23,0) (38,0) ' (2200) | (3550)
BC13cn
BC13mc, I'OCT 10706~ 5-15 245 370 235 350
BC13cn 76* (25,0) (38,0) | (2400) | (3550)
20 I'OCT 8731- 4-36 245 410 225 375
87 (25,0) (42,0) @ (2300) | (3800)
16I'2A D TY14-3-567- 6-9 440 590 400 535
76 (45,0) (60,0) & (4100) | (5450)

3a HOPMATUBHBLIC CONPOTUBJICHHUA IMPUHATBI MHWHUMAJBbHBIC 3HAYCHUA IIPEACIIA
TCKY4YCCTH W BpPCMCHHOT'O COIIPOTUBIICHUSA, MNPHUBOJUMBIC B TOCYAAPCTBCHHBIX

2
OOIIECOIO3HBIX CTAHIAPTAX WM TeXHUUYecKux ycnoBusix, MIla (krc/mm ™). B Tex
cllydasix, KOTJa 3TH 3HAa4eHHsS B TOCYJApCTBEHHBIX OOIIECOIO3HBIX CTaHIAPTaX WU

o 2
TEXHUYECKUX YCJIOBHUSX TMPHBEICHBI TOJBKO B OJHOW CHCTeMe eauHuIl - (Krc/mm ),
HOpMaTHBHBIE comnpoTuBieHus, Mlla, BBYHCIECHBI YMHOXEHHEM COOTBETCTBYIOIIUX
BennuuH Ha 9,81c okpyranenuem no 5 Mlla.

3HaueHUsI PACUYCTHBIX CONPOTHUBIICHUH TIOJYYEHBI JCIIEHUEM HOPMATHBHBIX
conpoTuBienuit, MIla, Ha KO3 PUITUEHTHI HAIEKHOCTH 110 MaTepUally, OnpenesieMbie
B COOTBEeTCTBMU ¢ M. 3.2*%, ¢ okpyrieHueM g0 5 MIla;, 3HaueHUs pacyeTHBIX

. 2 .
COIIPOTUBJICHUU, Kre/em MOJIY4YCHBI ACJICHUEM PACUHCTHBIX COIIPOTHBJICHUMH, MHa, Ha

0,0981.

[Mpumeuanune. Hopmarusaeie conpotusienus Tpy0 u3 cranu mapku 092C no T'OCT
8731-87ycraHaBaMBarOTCS MO COTJIAIICHUIO CTOPOH B COOTBETCTBHU C TPEOOBAHUSMU
YKa3aHHOTO CTaHJApTa; PACUETHHIC COMPOTUBJICHUS - COTJIACHO M. 3.2* HACTOSIIUX
HOPM.




Tabmuma 51,0

Mapku ctanum, 3ameHsieMble ctanamu no FOCT 27772-88

Cramu no 'OCT 3ameHsieMasi MapKa CTajlu I'OCT wu TY

27772-88

C235 BC13kmn2 I'OCT 380-7%*
BC13kn2-1 TV 14-1-302380
18kn I'OCT 23570-79

C245 BCt3nc6 (muctoBoit npokat toamuaoii | [OCT 380-71**
10 20mm, acounslit - 10 30 MM)
BCr3mc6-1 TV 14-1-3023-80
18mc I'OCT 23570-79

C255 BCr3cn5, BCt3l'nc5, I'OCT 380-71**
BC13nc6

(;mrcToBo#t mpokaT TosmuHON ¢B. 20 10
40 MM, daconHsIi - ¢B. 30MM),

BC13cn5-1, BCr3l'nc5-1, TV 14-1-3023-80

18cm, 18 nic, 18 cn I'OCT 23570-79
C275 BCr13mc6-2 TV 14-1-3023-80
C285 BCrt3cn5-2, BCt3l'nch-2 TV 14-1-3023-80
(C345,C3451 092 I'OCT 19281-73*%,

I'OCT 19282-73*

09r2cC,

1412

(mrcToBoH, (haconubIi nmpokat TommuHoi | TOCT 19282-73*

10 20mm),

15XCHJ

(sucToBO# poKaT TOAMUHOMN 10 10 MM,
dbaconHsbI# - 10 20 MM)

12I2Crp. 1 TY 14-1-4323-88

092 rp. 1,
092 rp. 2,




09r2C rp. 1,
14r2p. 1
(dbaconnsrii - mo 20 Mm)

TY 14-1-3023-80

390 TV 14-15-146-85
BCrtTnc I'OCT 14637-79*
C34X 10XHAIT I'OCT 19281-73*%,
I'OCT 1928273*,
TV 14-1-1217-75
C375,C375T 09r2C rp. 2 TV 14-1-3023-80
12I2C rp. 2 TV 14-1-4323-88
1412 rp. 1 (pacoHHBII TPOKAT TOIIUHON
cB. 20Mm), TV 14-1-3023-80
1412 rp. 2 ((pacoHHBII TPOKAT TOIIUHON
10 20Mm)
14I"2 (hbacoHHBIN U JTUCTOBOM MPOKAT
TOJIITHHOM CB. 20MM),
10r2C1, I'OCT 19281-73*%,
15XCH/] (pacoHHbI MPOKAT TOIIAHON
cB. 20MM, JTUCTOBOI - ¢B. 10MM), 'OCT 19282-73*
10XCH/I (daconHsrit mpokaT 6e3
OTpaHUYCHHS TOJIIMHBI, TUCTOBOM -
tosmuHo# 10 10 Mm)
(C390,C390r 14I2A D,
10I'2C1 repmoymnpoYHeHHas, I'OCT 19282-73*
10XCH/I (JTucTOBO# MPOKAT TOJIIIMHOM
cB. 10mm)
C39K 15I"2A D Inc I'OCT 19282-73*

C440

161 2A D, 18 2ADric,




15I'2C® tepMoynpoYHEHHAS I'OCT 19282-73*

C590 12I2CM O TY 14-1-1308-75

C59K 12rH2M®ALO TY 14-1-1772-76

[Mpumeuanus: 1. Cramu C345 u C375 xareropuii 1, 2, 3, 4no 'OCT 27772-88
3aMEHSIOT CTAJIM KaTEropuid COOTBETCTBeHHO 6, 71 9, 12, 131 1510 'OCT 19281-73*
uT'OCT 19282-73*,

2. Cramu C345K, C390,C39K, C440,C590,C59K o I'OCT 27772-88ameHsttoT
COOTBETCTBYIOIIHME Mapku ctanu kateropuid 1-15mo 'OCT 19281-73*u TOCT 19282-
73*, yka3zaHHbIC B HACTOSIIICH TaOJIHIIe.

3. 3amena cranerr mo I'OCT 27772-88 cransimMu, NMOCTaBJIEMbIMH [0 JPYTUM
rOCyIapCTBEHHBIM OOIIECOIO3HBIM CTAaHAApTaM W TEXHHYECKUM YCIOBHUSIM, HE
peyCMOTpPEHA.

Tabmuma 52*

PacyeTHble conpoTuBrieHnd npokKkaTta CMATULO TOpLI,eBOﬁ NOBEpPXHOCTHU,
MeCTHOMY CMATUIO B LMUNTMHAPUYECKUX WWapHupax, AgnamMmeTparibHOMY CXaTUK KaTKoB

Pacuetnsie conportusnerus, MIla (krc/cm 2)
CMSITHIO
Bpemennoe TOPIICBOI MECTHOMY B JMAMETPaTbHOMY
COMNPOTHBIICHUE | MOBEPXHOCTH (MPH | IMJIMHAPHYCCKUX | CKATHUIO KATKOB (IPH
npokara, HATMYHA HapHUpax CBOOOTHOM KacaHUH
Mlla HPUTOHKH) (mandax) npu B KOHCTPYKIIHSIX C
2 IUIOTHOM KacCaHUH OrpaHUYEHHOM
(xkrc/mm ™)
MOJIBHYKHOCTBIO)
360 (37) 327 (3340) 164 (1660) 8 (80)
365 (37) 332 (3360) 166 (1680) 8 (80)
370 (38) 336 (3460) 168 (1730) 8 (80)
380 (39) 346 (3550) 173 (1780) 9 (90)
390 (40) 355 (3640) 178 (1820) 9 (90)
400 (41) 364 (3720) 182 (1860) 10 (100)
430 (44) 391 (4000) 196 (2000) 10 (100)
440 (45) 400 (4090) 200 (2050) 10 (100)
450 (46) 409 (4180) 205 (2090) 10 (100)



460 (47) 418 (4270)
470 (48) 427 (4360)
480 (49) 436 (4450)
490 (50) 445 (4550)
500 (51) 455 (4640)
510 (52) 464 (4730)
520 (53) 473 (4820)
530 (54) 473 (4820)
540 (55) 482 (4910)
570 (58) 504 (5130)
590 (60) 522 (5310)
635 (65) 578 (5870)

[Mpumeuanne. 3Ha4ueHUs] paCUETHBIX COMPOTUBIICHHUN MOIXYYEHBI 10 (GopMyiam
=1,1.

pa3a. 3HACTOAUIMX HOPM TIPH iy

209 (2140)
214 (2180)
218 (2230)
223 (2280)
228 (2320)
232 (2370)
237 (2410)
237 (2410)
241 (2460)
252 (2570)
261 (2660)
289 (2940)

10 (100)
11 (110)
11 (110)
11 (110)
11 (110)
12 (120)
12 (120)
12 (120)
12 (120)
13 (130)
13 (130)
14 (140)

Tab6muua 53

Pac4yeTHble conpoTuBrieHusa oTrIMBOK U3 yrnepo.qMCToﬁ cTanmn

VYcnoBHoe 2
Pacuernbie conporusiienus, MIla (krc/cm ™),
HampsbxkeHHOe cocTosiHIe 0003Ha- .
R OTJIMBOK M3 YIJIEPOJUCTOM CTAIH MAapOK
151 2591 391 451
Pactsbkenue, cxkatue u U3rud R, 150 180 210 | 250 (2500
(1500) (1800) | (2100)
CnBur R, 90 (900) 110 130 | 150 (1500
(1100) | (1300)
CwmsTHe TOpILEBOM MOBEPXHOCTH RP 230 270 320 |370 (3700
(mp¥ HAJTMYUHU PUTOHKH) (2300) (2700) | (3200)
CmMmsTHE MECTHOE B R, 110 130 160 180 (1800
[IUTHHIPHYCCKHUX apHUpax (1100) (1300) | (1600)
(mandax) mpu IIOTHOM KacaHU!
JlnameTpasbHOE C)KaTHE KaTKOB R.; 6(60) 7(70) 8(80) 10(100)
pu CBOOOHOM KacaHuH (B
KOHCTPYKIIUSIX C OTPAHUYEHHON
MIOJIBH3KHOCTBIO)




PacyeTHble conpoTuBrieHnA OoTNIMBOK U3 Ceporo 4yryHa

Taomnuia 54

YcnoBHOE 2
Pacuernbie conportusnenus, MIla (krc/cm ™),
HamnpsiokenHoe cocTosiHue 0003HAYCHU
. OTJIMBOK M3 CEPOT0 YyryHa MapoK
Cyis C4y20 Cy25 C430
PactsbxeHue HeHTpaibHOE U &, 55 (550) | 65 (650) @ 85 (850) 100 (1000)
pHu u3rude
Cxkatue HeHTPaIbHOE U ITPH &, 160 (1600) 200 230 250 (2500)
u3ruoe (2000) (2300)
CnBur R, 40 (400) | 50 (500) | 65 (650) 75 (750)
CwMmsTHE TOPLIEBOM R, 240 (2400) 300 340 370 (3700)
MOBEPXHOCTH (IIPH HATHYUH (3000) (3400)
MIPUTOHKH)
[Ipunoxxenue 2
MATEPUANbI ANA COEOUHEHWUN CTANbHbLIX KOHCTPYKLIUA
N X PACYHETHbIE COMPOTUBNEHUA
Taobmuma 55*
Martepuansi Ans cBapku, COOTBETCTBYIOLLME CTaNu
Marepuarnsl aJis CBapKu
I'pynmnbt B MOKPBITHIM
KOHCTPYKITH Cranu YIJIEKUCIIOM 7
B o1 GIrrocom raze (Mo | AymeKTpoja
KJIMMaTH4eC I'OCT 8050- mwu Tumnos
KHX paiioHax 85)mwme | mo'OCT
ero cmecu ¢ | 9467-75*
aproHom (Imo
I'oCT
10157-79%)

Mapxku




¢urocoB (o

CBapOYHOM MPOBOJIOKH (110

I'OCT 9087- I'OCT 2246-70%)
81%)
2,3u4d -0 |C235,C245,C255, | AH-348-A, |Cs-08A, D42,
BCEX C275,C285, AH-60 Cs-08'A D46
paiioHax, 20BC13kn,
KpoMe BC13mnc, BCt3cn C-08'2C
I;. I, Oy
ull;
C345,C345T, C375, | AH-47,AH- | Cs-10HMA
Gaser, Az, | IO, 350
’ T Ce-08TA Y,
C39(K, C440, AH-348A
16I'2A D, Ce-10T'A*
o9rac
C34%K AH-348-A Cs- Cs- 350A E
08X 1110 08XT2C110
1-BoBcex |C235,C245,C255, |AH-348-A |Cs-08A, D42A,
paiioHax; C275,C285, 20, C-08I'A D46A
2,3u4 -8 BC13km, BCr3mc,
paiioHnax BC13cn
Il . Iz . Hz Cs-08'2C
n 15
C345,C345T, C375, | AH-47,AH- | Cs-10HMA, D50A
C375T, 09°2C 43, Cp-10r2°,
AH-348-A' | CB-08T'A*,
Cp-10rA*
C390,C390r, AH-47, Cs-10HMA, D50A
C39(K, AH-17-M, Cp-10r2°%,
C440, 1@2Aq) AH'348'A 1 CB-OSFA2 ’
Ce-10TA *
C34XK AH-348A | Cs- Cs- S50A 3
08X1/10 08XT"2C10
C590,C59(K, AH-17M Cs- Cs- 260,




C59(K11I 08XH2I'M | 10XT2CMA | D70
IO ,
Cs-10HMA | Cs-
08XI'CMA,
Cs-08'2C

)
[Mpumenenue ¢uroca AH-348-A TpeOyeT mpoBeaeHHs JAONOJHUTEIBLHOTO KOHTPOJIS
MEXaHWYECKUX CBOMCTB METajlia IIBa MPH CBAPKE COCTUHEHHIA SJIEMEHTOB BCEX TOJIIUH ISt

KOHCTPYKIMII B kiumaTuueckux paifonax [1. Iz, I u 5y Tonumu cebe 32 MM - B
OCTaJIbHBIX KIIMMAaTUYECKUX paliOHaX.

2
He npumensite B couetannu ¢ ¢purocom AH-43.

3
[IpumensaTh TOIBKO 31eKTpoabl Mapok O3C-18u KJI-11.

[Mpumeuanus: 1. IlpoBosmoka mapku CB-08X1/IHO mocraBmsercs mo TY 14-1-1148-75,
Mapku CB-08XT2C/IIO - mo TY 14-1-3665-83.

2. Ilpu COOTBETCTBYIOIIEM TEXHUKO-DKOHOMHUYECKOM OOOCHOBAaHHMHM [UIS CBAapKH
KOHCTPYKIIMI pa3pemiaeTcsi MCHOIb30BaTh CBAPOYHBbIC Marepuaibl (MPOBOJOKH, (IFOCHI,
3alllUTHBIC T'a3bl), HE YKa3aHHbIC B HACTOsIIEH Tabsmie. [Ipu 3TOM MeXaHHYECKHE CBOMCTBA
MeTaJljla IBa, BBIMOJHAEMOrO C MX HPUMEHEHHEM, JOJDKHbI OBITh HE HH)KE CBOWCTB,
o0ecrieunBaeMbIX MPUMEHEHHEM MaTepUAJIOB COIVIACHO HACTOALIEH TabyuLe.

Tab6muua 56

HOpMaTMBHbIe N pacyeTHblie CONpoTUBIIeHNA MeTanna lBoB
CBapPHbIX coeauHeHun ¢ yrnosbiMu WiBamMmm

CBapo4Hble MaTepHaJbl Ryun MIIa | &wf -MIla
(krc/em 2) (krc/em 2)
Tun snexkrpona MapKa IIPOBOJIOKH
(mo T'OCT 9467-75)
D42,942A CB-08,CB-08A 410 (4200)| 180 (1850)
D46,9546A Cs-08I'A 450 (4600)| 200 (2050)
550,950A Cs-10I'A, C-08I'2C,Cs- 490 (5000)| 215 (2200)
08I'2C11,
ITII-AHS, ITII-AH3
560 Cs-08['2C*, CB-08I'2C11*,Cs- | 590 (6000)| 240 (2450
10HMA, Cs-10I2




370

Cs-10XI'2CMA, Cs-
08XH2I'MIO

685 (7000)

280 (2850

285

835 (8500)

* TONBKO JUISl IBOB C KATETOM & f £ 8 MM B KOHCTPYKIHSX U3 CTaJIH C

npezaenom tekydectr 440MIla (4500krc/cm 2) u Oouee.

340 (3450

Tab6muma 57*

Tpe6oBaHus K 6onTam Npu pasnUYHbIX YCITIOBUAX UX NPUMEHEHUSs
VYcnoBus npUMeHEHUs TexHonoruvyeckue TpeOOBaHUS
no OCT 1759.4-87*
KJIMMaTHYECKUH palioH |  yCJIoBHS pabOThI KJIacC | IOTIOJIHUTEJIbHBIC |  MapkKa
0011TOB MPOYHOCT | BUJIbI UCTIBITAHUH |  CTaJIH
u (ta61.10) 601TOB
(tabmn.1)
B KOHCTPYKIUSIX, HE PACCUUTHIBACMBIX HAa BEIHOCIUBOCTD
Bce paitonsl, kpome Pactsoxenue nunu 4.6; 5.6 ITos. 1 ITo Tabmn.1
I, Iy, Oy H;* cpe3 4.8; 5.8 To xe To xe
- 6.6 To xe 35
8.8 - 35X;
10.9 - 38XA
40X
Pactsxenue wnu 46:5.6 ITo3. 1u 4 ITo Tabin.1
L. I Oy y 114 cpes 4.8*; Ilos. 1 To xe
5.8* ITo3.3u 7 35X:
8.8 38XA
Cpes 4.8:5.8 ITos.1 ITo Tabn.1
8.8 - 35X,
10.9 - 38XA
40X

B KOHCTPYKIHAX, PACCUUTBIBACMBIX Ha BLIHOCJIIMBOCTD




Bce paiionbl, Kpome Pactsxkenue winu 46:5.6 Ilo3. 1u 4 ITo Tabn.1
I, 1o, 0o o T8 cpe3 6.6 To xe 35
b T 8.8 : 35X;
38XA
Cpes 4.8:5.8 Ilo3.1 ITo Tabn.1
PacTsoxenue ninu 4.6;5.6 Tlo3. 1u 4 ITo Tabm.1
I,, 0, u II; cpes 8.8 [To3. 3u 7 35X,
38XA
Cpes 4.8:5.8 Ilo3.1 ITo Tabm.1
8.8 - 35X;
38XA
I Pactsxenue winu 8.8 Ilo3.3u 7 35X;
cpes 38XA
Cpes 4.6; 5.6 ITo3. 1u 4 ITo Tabn.1
4.8*; TToz 1 To xe
5.8* - 35X;
8.8 38XA

* TpebyeTcs AOMOIHUTEBHBIN Toceayommi oTmyck npu £ =650 C.

** A Taxke A1 KOHCTPYKIIMI, BO3BOJUMBIX B KIMMATHUYECKHX palioHax IitI:. Iy u
I+ , HO BKCITYyaTUPYEMBIX B OTAIUIMBAEMBIX TOMEIICHHUSX.

[pumeuanus: 1. Bo Bcex KImMMaTmueckux paiionax, kpome 11. 2. 12 n O3 g
HEPACUCTHBIX COCIMHEHUAX OMYCKACTCS MPUMEHSATh OONTHI C TOATOJOBKOM Kilacca
tou”doctd C u B mo 'OCT 15590-70*u 'OCT 7795-70* 0e3 QOIOJHUTEIBHBIX BULOB

WCIIBITAHNM, TPETYCMOTPEHHBIX B HACTOSIIICH TaOIHIIe.

2. Ilpu 3aka3e GostoB KiaccoB mpouHoctu 6.6; 8.8; 10.910 'OCT 1759.4-87*cnenyer
yKa3bIBaTh MApKU CTaJIH.

3. Ilpu 3akaze OontoB kimaccoB mpouyHocTH 4.8 m 5.8 HEoOXOAMMO yKa3bIBaTh, YTO
NpUMEHEHHE aBTOMATHOM CTaJM HE JI0IyCKAETCS.

4. Beicokonpounsie 60ntel mo ['OCT 22356-77* u3 cramu mapku 40X "cenekt" 0e3
PEryIupyeMOro HATSDKEHUS IPUMEHSIOTCS B TE€X K€ KOHCTPYKIUSIX, YTO M OONTHI Kilacca
npounoctu 10.9.




PacyeTHble conpoTuBIieHUA cpe3y U pacTaXeHUuro oonTtoB

Tabnuua 58*

HaHp:e)KGHH VCESBH Pacuertnoe conporusienue, MlIla (krc/cm 2), 00JITOB KJIacCOB
COCTOsIHME |0003Ha-
YeHUe
4.6 4.8 5.6 5.8 6.6 8.8 10.9
Cpes By, 150 160 190 200 230 320 400
(1500) | (1600) | (1900) @ (2000) & (2300) | (3200) | (4000)
Pactspkenn | 8, 170 160 210 200 250 400 500
e (1700) @ (1600) | (2100) @ (2000) @ (2500) | (4000) | (5000)
[Ipumevyanne. B Tabmuie yka3aHbl 3HAYEHHUS PACUETHBIX COMPOTHUBICHUH IS

OJHOOOJITOBBIX COEIWHEHWH, BBIUYUCIEHHbIE TO QopMmylaM pas3a. 3 HACTOSIIUX HOPM C

okpyrienrem a0 5 MIla (50 krc/cm : ).

Taomuma 59*

Pac4yeTHble conpoTuBrieHnsa CMATUIO ANIeMeHTOB, CoeaANHAEeMbIX 6ontamm

Bpemennoe

COIIPOTHUBJICHUC CTAJIN
COCOUHACMBIX 3JICMCHTOB,

MIla (krc/mm 2)

2
Pacuetnsie conportusierus, MIIa (krc/cm ), cMmsiTHIO

QJICMCHTOB, COCANHACMBIX oosramu

KJIacca TOYHOCTHU A

KJaccoB Toynoct B u C,
BBICOKOTIPOYHBIX 0e3
PEryIrpyeMOro HaTSKEHHUS

360 (37)
365 (37)
370 (38)
380 (39)
390 (40)
400 (41)
430 (44)
440 (45)
450 (46)
460 (47)
470 (48)

475 (4800)
485 (4900)
495 (5100)
515 (5300)
535 (5500)
560 (5750)
625 (6400)
650 (6650)
675 (6900)
695 (7150)
720 (7350)

430 (4350)
440 (4450)
450 (4600)
465 (4800)
485 (5000)
505 (5200)
565 (5800)
585 (6000)
605 (6200)
625 (6400)
645 (6600)




480 (49)
490 (50)
500 (51)
510 (52)
520 (53)
530 (54)
540 (55)
570 (58)
590 (60)

[Tpumeuanne. 3HaUeHUS] PACUETHBIX COMPOTHUBICHHH MONydYeHBl MO (opmymnam pasza. 3

HACTOSIIUX HOpM ¢ okpyrienuem 1o 5 MIla (50 krc/cm : )-

745 (7600)
770 (7850)
795 (8150)
825 (8400)
850 (8650)
875 (8950)
905 (9200)
990 (10 050)
1045 (10 600)

670 (6850)
690 (7050)
710 (7250)
735 (7500)
760 (7750)
780 (7950)
805 (8200)
880 (8950)
930 (9450)

PacyeTHble conpoTUBNEHUA pacTsXkeHUo PyHAaMEHTHbIX 60nTOB

Pacuetnbie conporuBneHust, MIla (krc/cm 2),
OOJTOB M3 CTAJIM MapOK
Huamerp BC13kn2 o9arac 10r2c1
00JITOB, MM o 'OCT 380-71** o 1o
(c 1990r. TOCT I'OCT 19281- | TOCT 19281-73*
535-88) 73*
12, 16, 20 185 (1900) 235 (2400) 240 (2450)
24, 30 185 (1900) 230 (2350) 235 (2400)
36, 42, 48, 56 185 (1900) 225 (2300) 225 (2300)
64, 72, 80 185 (1900) 220 (2250) 215 (2200)
90, 100 185 (1900) 215 (2200) 215 (2200)
110, 125, 140 185 (1900) 215 (2200) -
[Mpumeuanre. 3HAYCHHWs] PACUYCTHBIX COMPOTUBIICHUI MOJYYCHBI IO

dopmynam pasz. 3 HacTosIuUX HOpM ¢ okpyrieruem o 5 MIla (50 krc/cm 2).

Taomuua 60*



Tabmuua 61*

MexaHn4eckue cBOMCTBaA BbICOKOMPOUHbIX 6ontoB no NOCT 22356-77*

Homunanbnsii Mapka cranu Haumenbiiee BpemeHHOE
,I[I/IaMZ]Fp pe3bonr | mo 'OCT 4543-71* conpotusnenue Foun Hivm 2
. MM
(krc/mm : )
40X "cenext" 1100 (110)
Ot 16 10 27
30X3MOD, 1350 (135)
30X2HMODA
40X "cenext" 950 (95)
30
30X3M®, 35X2A D 1200 (120)
40X "cenext" 750 (75)
36
30X3MD 1100 (110)
40X "cenext” 650 (65)
42
3XK3MD 1000 (100)
40X "cenext” 600 (60)
48
30X3MD 900 (90)

Tabnuua 62*

Mnowaau cevyeHna 6ontoB cornacHo CT C3B 180-75, CT C3B 181-75u CT C3B 182-75

d, MM 16 1 18*| 20 | 22* | 24 | 27* 30 | 36 42 48

2,01/2,54/ 3,14/ 3,80 4,52/ 5,72/ 7,06/ 10,17, 13,85| 18,09



2
Ap.cm

4 2 11,57/1,92 2,45|3,03/3,52(4,59/5,60| 8,16 11,20 14,72
b CM

* BoaTel YKa3aHHbIX JUAMCTPOB IIPUMCHATH HC PECKOMCHAYCTCHI.

[Tpunoxxenue 3

OU3NYECKUNE XAPAKTEPUCTUKU MATEPUAIIOB

Taobmuma 63

dusunyeckue XapaKTepucTukmn matepuanoB And CTalibHbIX KOHCprKLIVIiI

XapaKkTepucTuka 3HaueHue

[TnotHOCTH #* KI/KYO.M:

MPOKATA U CTAIBHBIX OTJIMBOK TEA0

OTJIMBOK U3 YyI'yHa 200
Kos¢pdunuenr nuneitHoro pacmuperus “- QC_I 01210 -
Monyns yrpyroctu £. MIIa (krc/em 2):

MIPOKATHOW CTaJIA U CTAJBHBIX OTJIMBOK, 206 10° (21 106)

OTJIMBOK U3 Yyr'yHa MapoK:

CY15 0,83-10°{0,85-10%)

C420,C425,CY30 0.92-10% 1.0+ 10
MYYKOB U MPSJCH MapauieIbHBIX MPOBOJIOK 196 105(2,0, 106)

KAaHATOB CTaJbHBIX:
CIUPAIIbHBIX U 3aKPBITBIX HECYIIUX 167 107 .7 mrﬁ)




JIBOMHOM CBUBKH

JIBOWHOW CBUBKH C HEMETAIIMYECKUM CEPJIEUHUKOM

MOI[YJII) caBura HpOKaTHOﬁ CTaJIn U CTAJIBHBIX OTJIMBOK G,

MIla (krc/cm 2)

Koapdunuent nonepeunoit nepopmanuu ([Iyaccona) ¥ 0,3

HpI/IMe‘-IaHI/Ie. 3HauyeHHs MOAYJIA YIIPYTOCTHU AaHbl U1 KAHATOB, IPEABAPUTCIIBHO

147107 (1,5-10%)

127107 (1,3 10%)

0,72-10° (0,81 10%)

BBITAHYTBIX YCUJIMEM HEC MCHCC 60%p33pBIBHOFO ycuinus AJid KaHaTa B HEJIOM.

Tab6muua 64
dusmyeckne xapakTepucTUK1 NPOBOAOB U NPOBOSIOKU
HaumenoBanue Mapka u Monayns ynpyroctu | Koaddurnment
MaTepHaIoB HOMUHAJIBHOE £, MITa (xrefom 2) JIMHEHHOTO
2 | paciupeHus
CCUCHHE, MM |
o, O
AJTFOMHUHHEBBIE TIPOBO/IA 110 A, AKII; 16-800 | (y 520. 10 (0,642 1[]'5} 023107
I'OCT 839-80% ’ ’ ’
Menusie IIpoBOJA 110 I'OCT M; 4-800 1300 105 (I 206 106) 017 10—4
839-80°E ' ' ’
CrayiealfoMUHHUEBBIE TIPOBO/IA AC, ACK; ACKII,
no 'OCT 839-80 mpu ACKC
OTHOIICHUH ILIOMIACH
ATIOMUHHS K CTAJIH, PABHOM:
6-6,25 10 u Oonee 0.325105(0.3‘4]106) 0,19210_4
065 9 1460-10%(,489-10%) | 0139107
4,29-4,39 120ubonee | ngag.10° (0,907 10 | 0183 107
7,71-8,04 150u 6onee | 770-10%(0,785-10%) | 01981074
1,46 185wu Goee 1140-10%¢1162-10%) | 0155-1074
12,22 330 0,665-10°(0.678-10%y | 0212107




18,2-18,5 400u 500 | g 5g5-10°(0,678-10%) | 0212-107

BbuMmeramnueckas crajieMenHas BCM 1
npososioka o 'OCT 3822-79*
JTMaMETPOM, MM:

1,6-4 2,0-12,5 1870-10° (1,906-10%) | 0127-107¢

6 28,2 1200107 (1,227-10%) | 0124107

[Ipumeuanue. 3HaueHHEe MacChl MPOBOJAOB U MPOBOJIOKH ciieayeT npuHumats no 'OCT

839-80E u I'OCT 3822-79*.

[Tpunoxenue 4*

KO3®®ULIMEHTbI YCIIOBUA PABOTHI ANA PACTAHYTOIO
OOUHOYHOIO YIONKA, NMPUKPEMJIAEMOIO OAHOU MNMOJIKOU BOJITAMU

Koaddumment ycnoBuii paboTel ¥: HmpU pacyere Ha MPOYHOCTh ceueHuil mo ¢opmyne (6) B
MeCTax KPEIUIEHHS DJIEMEHTOB M3 OJMHOYHBIX YTOJIKOB, IPHKPEILISEMbIX OIHOM IOJIKOM GoITaMH,
MOCTABJIEHHBIMU B OJHMH s, TPU PACCTOSHHUAX BJOJL YCHIHMsA OT Kpas JJIEMEHTa JO IIeHTpa
Ommkaimero oreepetus < =1,54 u Mexay nedrpamu orepetHii &= 2d (3mech - muamerp

oTBepcTHs Ui 60iTa) ¢ mpenesnoM tekydectu g0 380MIla (3900krc/cm 2) CIIEIYeT OMPEIEIIATh 10
dbopmyre

A
’)r'c=|3r.'1—"1 + g (164)
n
rae - IIomaab CEYCHUs YrolIKa HeTTo;

A.j- TIoImaak 4acTU CEYEHUs NPHUKPEIUIIEMOM MOJIKM YroJka MEk1y KpaeM OTBEpCTHsS U
TIepoM;

@) u ®2- kodpduuMeHTsl, omnpeaensieMbie Mo Ta0I.65 Mpu pacCTOSHUSAX OT OCH YCTAaHOBKHU
4
0oaToB 10 oOymka yronka He menee 0,5 u g0 mepa He menee 1,24 (3mech & - mMpHHA MOJNKU
yroyika, - jauaMeTp OTBEpCTHs i 00JITa).



Tabmuua 65

Koadbduumentor “1 n *2

3navyeHus | ¥ *2 Mpu KOJMYECTBE OOJITOB B
Koaddpumment pay
2 3 4 5
& 1,82 1,49 1,20 0,87
o 0,195 0,37 0,48 0,61

Ipu BBIUMCIEHHH 3HAYeHMit <1y . Ay u € clenyer yuuTHIBaTH NOJOKHTENBHBIH IOIMYCK Ha
JMaMeTp OTBepCTHs & -

Jlisi 0AHOOONTOBBIX COEIMHEHUM MPU PacCTOSHUM BIOJb YCUJIMS OT Kpas 3JeMEHTa JI0 IIeHTpa

oonra 2d za 2 1.35d koodduument yciaoBuii paboTel ¥ B dopmyse (6) cieayer onpenesaTh mo
dbopmyre

v, = 81,74 ‘iLM 0.05 |, (165)

n

roe #=1npu « =2d, f#=0,85mpu @ =1,5¢ u #=0,65mpu « = 1,354

Koadoumnmentsr ycnoBuii paboThl ¥z, YCTAaHOBJEHHbIE B HACTOSIIEM HNPUIOKEHMM U B IM03. S
Tab11.6*, OATHOBPEMEHHO HE YUUTHIBAIOTCHI.

[Ipunoxxenue 5

KoacdhduumeHtbl ana pacyeta Ha NPOYHOCTb 3NIEMEHTOB
CTallbHbIX KOHCTPYKL UM C y4eTOM pa3BUTUSA NNlacTU4ecKux aecopmaummn

Tabmuua 66
Koadpdpmumentbr C{C; }rcy:- A
Tun Cxema & 3HaueHus ko) PUIMEHTOB
CEYCHMs CEUeHHMSI A
efe,) <y A TIpH
M , =0*




0.25 1,19
05 1,12
1,47 1,5
1,0 1,07
2.0 1,04
05 1,40
. _;'f:’*jx 1,0 1,28 1,47 2.0
L os, 2.0 1,18
0,25 1,19 1,07
oA
i ], 05 1,12 1,12
= 1,5
R 1.0 1,07 1.19
¥ A,
2.0 1,04 1,26
0.5 1,40 1,12
J’I A
el 1,0 1,28 1,20 2.0
|
0.214_;} ioa 2,0 1,18 1,31
< | o ]
% ;"1_ . - 1,47 1,47 a) 2,0
: \ 6) 3,0
> >
0,25 1,04
oo 05 1,07
- — 1,47 3.0
I:I,Zﬁﬂiu-i 0,54 w 1,0 1,12
F
2,0 1,19
¥
; 1,26 1,26 1,5




8 o e - 1,60 1,47 a) 3,0

5) ‘}I' 0) 1,0

0,5 1,07
ay ¥y 4oy a) 3,0
9 |4, | 1,0 1,6 1,12
o f e = 0) 1,0
054 2,0 1,19

* Tlpu M, =0 # =15 3a uckmoyeHneM cedenus Tumna 5.a, s KOTOporo # = 2y Tuma
5,0, s kotoporo # = 3.

[Tpumeuanune. Ilpu onpeneneHun Kod(QGUIMEHTOB JUIA MPOMEKYTOUHBIX 3HAYECHHIA
Ap 4, nomyckaercst IMHEHHAS MHTEPIONIALIS.

[Ipunoxxenue 6

KoacdhdumumeHTbl ANA pacyeTa Ha YCTOMYUBOCTbL LLEHTPanbHO-,
BHELIEHTPEHHO-CXaTbIX M CXKaTo-u3rmbaembiX 35IEMEHTOB

OnpegeneHue K03 (pMLNEHTOB pacYeTHOWN ANMHbI KOJTIOHH

O,D,HOCTyﬂeH‘laTble KOJIOHHbI

Koadounmentsl pacyeTHOM MIMHBI | Ui HUXKHETO YYacTKa OJHOCTYIEHYAaTOM KOJIOHHBI

Jal ! J
CJ'IGI[yeT HpI/IHI/IMaTB B 3aBUCHUMOCTHU OT OTHOLICHUA * = _le N BCIIMYHNHLBI Cr.'l = fi ﬁ (FIIG
J147 1 ’l,l 2

J1.J9, 4 {5 - MOMEHTBI HHEPLUK CEYEHNH U [UTMHBI COOTBETCTBEHHO HIKHETO M BEPXHETO YUACTKOB

KOJIOHHBI (puc.24)u f = Fi;—F‘j‘ :
2



A

Puc.24.CxemMa 0JHOCTYNEHYATON KOJOHHBI

IIpHU BEPXHEM KOHIIE, CBOOOIHOM OT BCSIKHX 3aKpEIUICHUH, - 110 Tabi.67;

Tabnuua 67

KoadcduumeHTbl pacueTHom anuHbl K1 ans OAHOCTYNeH4YaTbIX KONMOHH
C BEPXHUM CBOOGOAHLIM KOHLIOM

Pacuernas Koadumments! #1 npu #
cxema oy

00,10,20,30,4/0,50,60,70,80,91,0/1,21,4/1,61,82,02,55,010, 20,

&

2

n+5

2,02,02,02,02,02,02,02,02,02,02,02,02,02,02,02,02,02,02,0
0,2

obdobd

,/2,02,02,02,02,02,02,02,02,02,02,12,12,12,12,12,22,42,7,3,3

042,2,020212012122222223232424252,6 2,



2,12,22,22,32,42,52,52,62,7282,93,03,13233 - | -| - -

2,212,4252,72,8293,03,13,233353,7 - | -|-| - -| -| -

2,52,72,93,13,23,43,53,73840 - |- | -|-|-| - -| -

3,43,74,04,34,64850 - | - - | -| - - - - -

=
o990 0lobowWwodMoNMNoDdNdO

2,04,4,44952566,0 - | - | - | - - | - - | - -] -] - -
4/0/9/7 3

2,55,05,56,06,57,0 - - - | - | - | - = = = < -] - - -
5 86 0

3,06,667.27,8 - | - | | - | - - - - - | -l - < - - -
5/ 52

MpU BEPXHEM KOHIIE, 3aKPEIUICHHOM OT IOBOPOTa, M TPH BO3MOXXHOCTH €ro CBOOOJHOTO
cMmeleHusd - mo tadi.68.

Tabmnuma 68

KoadppuumeHTbl pacyeTHON ANUHBLI M1 ANA 0AHOCTYNEHYaTbIX KOSIOHH C BEPXHUM KOHLIOM,
3aKpensieHHbIM TOMILKO OT NOBOpOTa

Pacuernas

Koaddumumentsr #1 mpu #
cxema o

00,10,20,30,40,50,60,70,80,91,01,21,41,6/1,82,02,55,010, 20,

‘5

o+

,1,9181,81,71,7161,61,6/1,51,51,51,41,41,41,31,3111,11,0

0,22,1,91,81,81,71,71,61,611,6/1,51,51,51,41,41,41,31,31,21,1 -




042,191,81,81,71,71,71,61,61,6/1,61,51,51,51,41,414 - | - | -
0/ 4/8 3/7/5/2/9/6/ 2|1 73 0/8/5|0

062,19191,81,821,71,71,71,71,7161,61,61615 - | - | -| -| -
051 6/3/ 9|7 6/21/9 63 1|9

082,1919191,91,81,81,81,81,8181817 - |- -|-|-| -] -
0/ 7/4/2/0/8|7/6/5/3 209

102,2,02,02,0202,02,020202020 - |- - -|-|-| - -| -
0o0j0j0O/0O|O0O|O0O|O OO0

152,2,12,223232,42425 - |- -|-|-| - -| -] -| - -| -
02|53/ 838 2

202,2426282930 -|-|- | -] - | -| -] -] - -] - - -
0/5/6/1/1/0

252,29313335 - |- | -| - -| -] -| - | -] -] - - -] -
5474 0

3,03,3,43,73941 - | - | - | - -| - =| = - -] -] - -| -] -
0/3/0/ 3|2

HpI/I HCIIOJABM)XKHOM BCPXHCM KOHIIC, HMIAPHUPHO-OIICPTOM HJIM 3aKPCIVICHHOM OT IIOBOPOTA,

3HaueHus KodduirerTa #1 s HIKHETO Y4acTKa KOJIOHHBI CIIeIyeT ONpenessaTh o hopmye

P S -
py = \/F- 12 P'"Iél (8 1), (166)

TI€ iy5- KO3((UIMEHT pacueTHON JUITMHBI HU)KHETO ydacTKka mpu 7 =0;

ti1] - K09 GULUEHT pacyeTHOMN JUIMHBI HUJKHETO y4acTka npu & =0.

3HayeHus K03(1)(1)I/IL[I/I€HTOB H12 W 1] CICAYCT NPUHHUMATh.

MIpU MIAPHUPHO-OTIEPTOM BEPXHEM KOHIIE - 110 Ta0:1.69;

Tabnuma 69

KoadhduumeHTbl pacyeTHOM AnNuHbI 12 n Y11 gna ogHOCTyneH4YaTbIX
KOJMIOHH C HENOABWXHbIM LUAPHUPHO-ONEPTbIM BEPXHUM KOHLIOM

Pacuernas | &
2 H fa
cxeMa 2 Koaddunuentsr £42 u H11 mpu {2 /)

I

01| 02/ 03, 04| 05, 06| 07 08 09 10 12 14 16 I

1,8.,0

Koaddumumentsr 12




=

- o—
b |

-

4

e

0,04
0,06
0,08
0,1
0,2
0,3
0,4
0,5
1,0

1,02
0,91
0,86
0,83
0,79
0,78
0,78
0,78
0,78

1,84
1,47
1,31
1,21
0,98
0,90
0,88
0,86
0,85

2,25
1,93
1,73
1,57
1,23
1,09
1,02
0,99
0,92

2,59
2,26
2,05
1,95
1,46
1,27
1,17
1,10
0,99

2,85
2,57
2,31
2,14
1,67
1,44
1,32
1,22
1,06

3,08
2,74
2,49
2,33
1,85
1,60
1,45
1,35
1,13

3,24
2,90
2,68
2,46
2,02
1,74
1,58
1,47
1,20

3,42
3,05
2,85
2,60
2,15
1,86
1,69
1,57
1,27

3,70
3,24
3,00
2,76
2,28
1,98
1,81
1,67
1,34

4,00
3,45
3,14
291
2,40
2,11
1,92
1,76
1,41

4,55
3,88
3,53
3,28
2,67
2,35
2,14
1,96
1,54

5,25
4,43
3,93
3,61
2,88
2,51
2,31
2,15
1,68

5,80
4,90
4,37
4,03
3,11
2,76
2,51
2,34
1,82

6,55
5,43
4,85
4,43
3,42
2,99
2,68
2,50
1,97

7,20
5,94
5,28
4,85
3,71
3,25
2,88
2,76
2,1

0,04
0,06
0,08
0,1
0,2
0,3
0,4
0,5
1,0

0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67

0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67

0,83
0,81
0,75
0,73
0,69
0,67
0,67
0,67
0,67

1,25
1,07
0,98
0,93
0,75
0,71
0,69
0,69
0,68

1,43
1,27
1,19
1,11
0,89
0,80
0,75
0,73
0,71

1,55
1,41
1,32
1,25
1,02
0,90
0,84
0,81
0,74

Kos¢pprmuenTs

1,65
151
1,43
1,36
1,12
0,99
0,92
0,87
0,78

1,70
1,60
1,51
1,45
1,21
1,08
1,00
0,94
0,82

1,75
1,64
1,58
1,52
1,29
1,15
1,07
1,01
0,87

H11

1,78
1,70
1,63
1,57
1,36
1,22
1,13
1,07
0,91

1,84
1,78
1,72
1,66
1,46
1,33
1,24
1,17
0,99

1,87
1,82
1,77
1,72
1,54
1,41
1,33
1,26
1,07

1,88
1,84
1,81
1,77
1,60
1,48
1,40
1,33
1,13

1,90
1,87
1,82
1,80
1,65
1,54
1,47
1,39
1,19

1,92
1,88
1,84
1,82
1,69
1,59
1,51
1,44
1,24

NpY HETIOIBM)KHOM BEPXHEM KOHIIE, 3aKPEIUIEHHOM OT IOBOPOTA, - 1o Tab:i.70.

Taomuma 70

KoadhduumeHTbl pacyeTHOM AnNuHbI 12 n #1l gna ogHOCTyneH4YaTbIX

KOJIOHH C HenoABMXHbIM BepPXHUM KOHUOM, 3aKpenjieHHbIM OT NoOBOpOoTa

PacueTnas
cxema

J 3
I

Koaddpunuents 1z oy En mpu {314

0,1

0,2

0,3

0,4

05 O,

7 08

0,9,0

12

14

1,6

0,04
0,06
0,08
0,1
0,2
0,3
0,4
0,5
1,0

0,78
0,70
0,68
0,67
0,64
0,62
0,60
0,59
0,55

1,02
0,86
0,79
0,76
0,70
0,68
0,66
0,65
0,60

1,53
1,23
1,05
1,00
0,79
0,74
0,71
0,70
0,65

1,73
1,47
1,31
1,20
0,93
0,85
0,78
0,77
0,70

Koaddunmentsr 12

2,01
1,73
1,54
1,42
1,07
0,95
0,87
0,82
0,75

2,21
1,93
1,74
1,61
1,23
1,06
0,99
0,93
0,80

2,38
2,08
191
1,78
1,41
1,18
1,07
0,99
0,85

2,54
2,23
2,05
1,92
1,50
1,28
1,16
1,08
0,90

2,65
2,38
2,20
2,04
1,60
1,39
1,26
1,17
0,95

2,85
2,49
2,31
2,20
1,72
1,48
1,34
1,23
1,00

3,24
2,81
2,55
2,40
1,92
1,67
1,50
1,39
1,10

3,70
3,17
2,80
2,60
2,11
1,82
1,65
1,53
1,20

4,20
3,50
3,11
2,86
2,28
1,96
1,79
1,66
1,30

4,76
3,92
3,45
3,18
2,45
2,12
1,94
1,79
1,40

5,23
4,30
3,73
3,41
2,64
2,20
2,08
1,92
1,50




)

by,

-

S
i1 g

GEEEETE

t 7

Kosddurments #11

0,04|0,66| 0,68 0,75/094| 1,08 1,24| 1,37 1,47|1,55| 1,64 |1,72|1,78| 1,81 | 1,85
0,06 | 0,65| 0,67 0,68| 0,76| 0,94| 1,10| 1,25| 1,35 1,44| 1,50| 1,61 | 1,69| 1,74 | 1,79
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
h 0,1)064| 065 065|0,65|078|092|105|1,15|1,25|1,33|1,45|1,55|1,62 1,68

t 0,2 | 0,62| 0,64 0,65| 0,65| 0,66/ 0,73, 0,83, 0,92 1,01| 1,09| 1,23 | 1,33| 1,41 | 1,48
0,3 |0,60| 063 064|0,65|066|067|0,73081|0,89|0,94|1,09|1,20| 1,28 1,35
04 058|063 063|0,64|064|066|0,680,75/082|0,88|1,01|1,10| 1,19 1,26
v L 05057061 063|0,64|064|065|0,68)0,72|0,77|0,83|0,94|1,04| 1,12 1,19
1,0 | 0,55/ 0,58| 0,60|0,61| 0,62 0,63| 0,65| 0,67|0,70| 0,73 | 0,80| 0,88| 0,93 | 1,01

e

4

Feded

1,89
1,82
1,79
1,71
1,54
1,41
1,32
1,25
1,05

Koadpounuentsl pacueTHOM IIMHBI A2 Juii BEpPXHEro ydacTKa KOJIOHHBI BO BCEX Cllydasix
CJIEZIyeT OIpeNlesTh 1o Gpopmyiie

gy =qipfog L3 (167)

OByxcTyneH4YaTble KOJIOHHbI

Koadounmentsl pacyeTHOM MIMHBI | IS HIJKHErO Y4YacTKa JBYXCTYIEHYAaTOM KOJIOHHBI
(puc.25) mpu yCIOBHSX 3aKpeIUICHHs BEPXHEro KOHIA, NPUBEACHHBIX B Tabm.71, ciemyer
OTIpeNIeNIATh 10 hopMyIie

7
_ Bitmt + (ﬁz#‘«ﬁqz +P‘«543)(1 8, ) 1 /i (168)
.""I'I 1+|81+|82 !

e Mo Hm2. Hpiz- KOdQOUIMEHTHI, onpeaensieMble o Taba.71 Kak A OJHOCTYNEHYATHIX
KOJIOHH IO CXeMaM pUC.26; §1 = 5 [ Fy, §2= Al B by =L T H:

Fy, Fy, F3- TIpofoNibHBIE CHIIBI, IPUJIOKEHHBIE COOTBETCTBEHHO B MeCTaX O0Opa3oBaHUs
CTYIIEHEH U K BEPXY KOJIOHHBI;




lF b

——
Eo|F||
-
I Fl i1
x
i Lf1
Frc. 25 CyeMa OB/ CTYTe HYATOH KOMOHHE
DT

Jp,~ CPEIIHEE 3HAYEHHE MOMEHTA HUHEPIUU JUIS yUaCTKOB /| {3, ompezenseMoe 1o Gpopmye

oy

*’t]m - .Iill + 32 (169)

{9~ CPEJIHEE 3HAYECHUE MOMEHTA MHEPLIMHM JUI YYacTKOB {4 M I5, onpejensemoe 1o Gopmyie

5= Jyly + sk
= L33
oLtk (170)

JI' Jz’ JE - MOMCHTEBI I/IHepL[I/II/I Ce‘IeHI/Iﬁ U JIJIMHBI COOTBCTCTBCHHO HUWKHECTO, cpeL[Hero nu
BerHerO y‘-IaCTKOB KOJIOHHBI.
a1 fn s

3HaueHns k03D HUIMEHTOB PACYETHON JUIMHBI 2 JUIS CPeIHEro ydacTKa JUIMHOM ‘2 ciemayer
OTIpeNIeNIATh 10 hopMyIie

po =gy fag, (171)
a K09()DHUIMEHTOB PACUETHOM JUIMHEI 4 3 JIsl BEPXHETO Y4acTKa JUIHHOM {3 - 110 (hopMyite
gy =g fag L3 (172)

rac

_h qE+E) _
hon(E e em)
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e
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N EACREOR) ]

&) &) lF
i
Iz
F
S & 75
4
h+h S h+h 710
T T

Frc. 26, CxemMel on®ocT e HYAT Bl KOJIOHH (1 Tatm. 71)
@ —ciUTa F OPHOo#eda K HEEHe MY VIACTEY KOMOHHEL,
§ — TO e, K CPeIHeMY YYACTEY,
£ — T &, ¥ EEQEHE MY NaCTEY

KoadcpmumeHTbl pacyeTHOW ANUHBbI Fomts Hm2s Fm3

VYcnoBus 3HaueHus ko3 PHUIeHTOB
3aKpeIUIeHUs
BEPXHEro KOHIIA
KOJIOHHBI
! Hon2 ‘ Hms
MIPH HATpy3Kax
1o puc.26, 1o puic.26, & 1o puc.26, €
CB0oOOIHBIN oy = 2,0 fomy = 2,0 Py = H1

#1- 1o Ta611.67 mpu

oy = 3 Jim
Vo

Tab6muma 71



3aKperneHHOMI Bl = H1 B = it =
TOJIBKO OT IIOBOpPOTa

(1 -mmo Tab1.68 mpu
ey =0)
#1-no Ta61.68 npu

. = i3 "rl_n
ST g

HenoneuxHbiii Bl = H]] By = 1)) Ly = E13
HIAPHUPHO-ONEPTHIN

(#11- o Ta61.69) (¥12 - mo Ta61.69)
HenonsrkHblid Bl = H Bz = L By = H 12
3aKpETJIEHHbIN OT
OBOPOTa

(#11- 1o Ta61.70) (#12 - mo Ta6.70)

Tabmuma 71,a

KoadppuumenTbl H ans onpeaeneHus pacyeTHbIX ANUH KOMOHH
M CTOEK MOCTOSIHHOrO CeYeHusi

Cxema
3aKper
- JIeHUS
U BUJ
Harpy3
KH

B

TabGmuma 72
Koadpdpuumentsl ¥ npoaonbHoro narmba LeHTPanbHO-CKATbIX 3NIEMEHTOB
Koadduimertsr ¥ 11 31eMEHTOB U3 CTaJIM C PACYETHBIM COMPOTHUBICHHEM
I 2
noKoc &,, MIla (xrc/cm ™)
T A
200 240 280 320 360 400 440 480 520 560 600 640
(2050) | (2450)| (2850) | (3250) | (3650)| (4100)| (4500)| (4900)| (5300)| (5700)| (6100)| (6550)
10 9088 987 985 984 983 982 981 980 979 978 977 977
20 967 962 959 955 952 949 946 943 941 938 936 934




30 939 931 924 917 911 905 900 895 891 887 883 879

40 906 894 883 873 863 854 846 839 832 825 820 814

50 869 852 836 822 809 796 785 775 764 746 729 712

60 827 805 785 766 749 721 696 672 650 628 608 588

70 782 754 724 687 654 623 595 568 542 518 494 470

80 734 686 641 602 566 532 501 471 442 414 386 359

90 665 612 565 522 483 447 413 380 349 326 305 287
100 599 542 493 448 408 369 335 309 286 267 250 235
110 537 478 427 381 338 306 280 258 239 223 209 197
120 479 419 366 321 287 260 237 219 203 190 178 167
130 425 364 313 276 247 223 204 189 175 163 153 145
140 376 315 272 240 215 195 178 164 153 143 134 126
150 328 276 239 211 189 171 157 145 134 126 118 111
160 290 244 212 187 167 152 139 129 120 112 105 099
170 259 218 189 167 150 136 125 115 107 100 094 089
180 233 196 170 150 135 123 112 104 097 091 085 081
190 210 177 154 136 122 111 102 094 088 082 077 073
200 191 161 140 124 111 101 093 086 080 075 071 067
210 174 147 128 113 102 093 085 079 074 069 065 062
220 160 135 118 104 094 086 077 073 068 064 060 057
[Tpumeuanue. 3naueHus kodppuueHtoB ¥ B tadbmune yBennueHsl B 1000pas.

Tab6ymma 73
KoaddpuumeHTbl BAUsHUA hopMbl ceveHus 7
3nauenus T npu
Ay
Tun CxeMa ceueHus 1 <75 I
ceueHu W
s
D1&m L5 Sdm L 20 O1Em 5| 5m 20

1 - 1,0 1,0 1,0
2 - 0,85 0,85 0,85
3 - 0,75+0,02% 0,75 +0,02% 0,85
4 - (1,350,050 - 0,01(5 - s d 1,1 1,1




h =023
A h—{
Pl E
Ad 05 A
-ﬁ-_fo ﬂ'ﬂﬂ!- b
::PFI ! al |
1 |as0is T
7 =
AT 054l
0,25 (1,45~ 0,052 — 0,01(5 - st 1,2 1,2
0,5 (1,75- 01w —0,02(5 - )T 1,25 1,25
2ol (1ED =0,1e = 00206 =0 X 14 - 0027 1,3
1,0
o Tl
i it s s
+ . :qjlf ~0,3(5 —m)?r]
4!
A
LIy
i 045
e R A Jp YL
; T -08sL -08%L
'__| ‘-_._.||_,.{ - j?.j 2 .;3 T}j ® ;2
a2l
41
- £0.45
A4 &
_ L
I.'LSA-; 054 |
0,25| (0,75 + 0,057 + 0,01(5 - ») T 1,0 1,0
0,5 | (0,5+0,1m) +0,02(5 - m)T 1,0 1,0
ZL000 70,25+ D151 + 0.03(5 - )0 1,0 1,0




EI,SA..? D,;u‘l..- _é_
317-_1;|— =
A :
i . 0,5 | (1,25 - 0,05 — 0,01(5 - »)T 1,0 1,0
I
210 (1,5 -00e0 - 0,02(5 - o0 d 1,0 1,0
4 b A &
,L_l- _ { _|_|[g
T
10 |gsare o254 |
0,5 1,4 1,4 1,4 1,4
1,0 1,6 -0,01(5 - w00 1,6 13540052 | 1,6
2,0 1,8- 0,025 - )X 1,8 L3+ 0,1m 1,8
A,v[ {nj st
GFA. iEJ‘.ﬂ.._V'
11 Qif’-ffgz_j‘f ey
G5A4L, 54 —I:
0,5 1,45+ 0,04 1,65 145+ 0,04 | 1,65
1,0 18+ 0120 2,4 L&+ 012m 2,4
1.5 2.0+ 0,25+ 017 - - -
2,0 3.0+ 0250 +010 - - -

[Mpumevanwms: 1. JInst THIOB ceueHU S5-7 PH MOJCYCTE 3HAYCHHIMA fif {4, muomanb BEPTHUKAIBHBIX
3JIEMEHTOB IOJIOK HE CIENYET YUYUTHIBATH.

2. Jlnst THTIOB ceveHuid 6-7 3HaueHus 75 ciieyeT MpUHUMATh PAaBHBIMU 3HAYCHHUSAM 77 1yis THIa S npu
T€X K€ 3HAUCHUAX

Apl 4,




KoacdhcpuumeHTbl ¥ ANA NpoBepKM YyCTOMUYMBOCTHU

BHELIeHTPEHHO-CXaTbIX(CXKaTo-U3rmbaemMbIX) CNIIOWHOCTEHYATbIX CTepPXKHEN
B NJIOCKOCTU JEACTBMA MOMEHTa, COBMaAaroLllen ¢ NOCKOCTLIO CUMMEeTPUU

Tabmuua 74

YcaoBHas

_ ruoKocTs Kosdpuimentsl ¥¢ mpu NpUBEIeHHOM OTHOCHTENEHOM KCIIEHTPHCUTETE * ogf

A= RJ, (&

0,1/0,25/05/0,75/10/1,25/15|1,75/20|25(/30/35/40(45|50|55/6,0/65|7,0/80(|9,0|10,0/12,0/14,0/17,0|20,0

0,5 967 | 922 | 850| 782 | 722| 669|620 577 |538|469|417| 370|337 | 307|280 260|237 | 222|210| 183|164 | 150| 125| 106 | 090 | 077
1,0 925|854 | 778| 711 | 653| 600 | 563 | 520 | 484|427 | 382| 341|307 | 283| 259| 240| 225|209|196| 175|157 | 142 | 121 | 103 | 086 | 074
1,5 875|804 | 716| 647 | 593| 548 | 507 | 470| 439|388 | 347| 312|283| 262| 240| 223|207| 195|182 | 163| 148| 134 | 114 | 099 | 082 | 070
2,0 813| 742 | 653| 587 | 536| 496 | 457 | 425|397 | 352 | 315| 286| 260| 240| 222 | 206| 193|182 | 170| 153| 138| 125| 107 | 094 | 079 | 067
2,5 742| 672 |587| 526 | 480| 442|410 383|357 |317|287| 262|238|220| 204/ 190| 178|168 | 158 | 144| 130| 118 | 101 | 090 | 076 | 065
3.0 667 | 597 | 520| 465 | 425| 395|365 342 | 320|287 | 260| 238|217| 202|187 | 175|166| 156| 147 | 135| 123| 112 | 097 | 086 | 073 | 063
3,5 587| 522 | 455| 408 | 375| 350|325| 303|287 |258| 233| 216|198| 183| 172| 162| 153| 145|137 | 125| 115| 106 | 092 | 082 | 069 | 060
4,0 505| 447 | 394| 356 | 330| 309|289 270 | 256|232|212|197|181|168| 158| 149| 140| 135|127|118| 108| 098 | 088 | 078 | 066 | 057
4,5 418| 382|342 | 310|288| 272 | 257 | 242 |229|208|192|178| 165| 155|146| 137|130/ 125|118| 110|101 | 093 | 083 | 075 | 064 | 055
5,0 354 | 326 | 295| 273 | 253| 239|225| 215|205|188| 175|162 | 150| 143| 135/ 126|120| 117|111| 103|095/ 088 | 079 | 072 | 062 | 053
55 302| 280 | 256| 240 | 224| 212|200 192|184 |170| 158| 148|138| 132|124/ 117|112| 108|104 095|089 084 | 075| 069 | 060 | 051
6,0 258| 244 |223| 210|198| 190|178 172 | 166|153 | 145| 137|128| 120| 115/ 109| 104| 100| 096| 089|084 | 079 | 072 | 066 | 057 | 049
6,5 223|213 |196| 185|176| 170|160 155|149|140| 132|125|117| 112|106/ 101| 097|094 089| 083|080 074 | 068 | 062 | 054 | 047
7.0 194| 186 | 173| 163 | 157 | 152 | 145| 141 | 136|127|121| 115|108 | 102| 098| 094|091 | 087|083 | 078| 074| 070 | 064 | 059 | 052 | 045
8,0 152| 146 | 138| 133 |128| 121 |117| 115|113 106|100| 095| 091|087 | 083|081 078|076|074| 068| 065| 062 | 057 | 053 | 047 | 041
9,0 122|117 |112| 107 | 103| 100 | 098| 096 | 093|088 | 085| 082|079 | 075| 072| 069 | 066 | 065| 064 | 061 | 058| 055 | 051 | 048 | 043 | 038
10,0 100| 097 | 093] 091 | 090| 085 |081| 080 | 079|075|072| 070| 069 | 065| 062| 060| 059 | 058| 057 | 055| 052 | 049 | 046 | 043 | 039 | 035
11,0 083| 079 |077| 076 | 075| 073|071 069 | 068|063| 062| 061 | 060| 057| 055/ 053| 052|051 | 050| 048| 046| 044 | 040 | 038 | 035 | 032
12,0 069| 067 | 064| 063 | 062| 060 | 059| 059|058 | 055| 054| 053 | 052| 051|050/ 049| 048|047 |046|044|042| 040 | 037 | 035| 032 | 029
13,0 062| 061 | 054| 053 | 052| 051|051 050| 049|049| 048| 048|047 | 045| 044 043|042| 041|041 039|038| 037 | 035| 033 | 030 | 027
14,0 052| 049 |049| 048 | 048| 047|047 | 046 | 045|044 | 043| 043|042| 041|040, 040|039| 039|038 037|036| 036| 034 | 032 | 029 | 026

ITpumeyanus: 1. 3nadenns ko3GPUIMEHTOB Fe

B Tabymie yBenmaeHsl B 1000pa3.

2.3navenns s TPUHANMATH He BBHIIIE 3HAUCHHH ©




Tabauma 75

KoacdhduumeHTbl ¥2 ANA npoBepKM YCTONYMBOCTU BHELIEHTPEHHO-CXaTbIX ( CXXaTo-u3rmnéaemMbix)
CKBO3HbIX CTEPXKHEWN B NJSIOCKOCTU AEeMCTBUS MOMEHTa, COBNaAaloLLein ¢ NIIOCKOCTbLH CUMMETPUNn

VYciosHas
prigfj?;aﬂ Koshdumments e Mpu OTHOCHTETBHOM SKCIIEHTpHCHTETE 7
Ay =By 18

0,1/0,25/05|0,75/1,0(125/15|1,75/20|25|/30|35/40|45|50|55/60|65|70/80/90|10 |12 | 14|17 | 20
0,5 908 | 800 | 666| 571 | 500| 444 | 400| 364 | 333 | 286| 250| 222| 200| 182 | 167| 154|143 | 133| 125|111| 100| 091 | 077| 067 | 056 | 048
1,0 872| 762 | 640| 553 | 483| 431 | 387| 351 | 328| 280| 243| 218|197|180| 165| 151|142 | 131|121| 109|098 | 090| 077 | 066| 055| 046
15 830| 727 | 600| 517 | 454| 407 | 367 | 336 | 311|271|240|211|190|178| 163| 149|137 |128|119| 108|096 | 088| 077 | 065| 053| 045
2,0 774|673 | 556| 479|423 | 381 | 346| 318|293 | 255|228| 202| 183|170| 156| 143|132|125|117|106| 095| 086 | 076| 064 | 052 | 045
2,5 708 | 608 | 507| 439|391 | 354 |322| 297 | 274|238| 215|192 175|162 | 148| 136|127 | 120| 113|103 | 093| 083 | 074| 062 | 051 | 044
3,0 637 | 545 | 455| 399 | 356| 324 | 296| 275| 255|222|201|182| 165| 153|138| 130|121 |116|110|100| 091|081 |071| 061|051 043
3,5 562| 480 | 402| 355 |320| 294 | 270| 251 | 235|206|187|170| 155| 143| 130| 123 | 115| 110| 106| 096 | 088 | 078| 069 | 059| 050| 042
4,0 484| 422|357 | 317 | 288| 264 | 246| 228 | 215|191|173| 160| 145|133 | 124| 118|110| 105| 100| 093| 084 | 076| 067 | 057 | 049| 041
4,5 415| 365 | 315| 281 | 258| 237 | 223 | 207 | 196|176| 160| 149|136| 124| 116| 110| 105| 100| 096| 089 | 079| 073 | 065| 055| 048 | 040
5,0 350| 315|277| 250 | 230| 212 | 201| 186|178|161| 149|138 | 127|117|108| 104 | 100| 095|092 | 086| 076| 071 | 062| 054 | 047 | 039
55 300| 273 | 245| 223|203 | 192 | 182| 172|163 | 147| 137|128 | 118|110| 102| 098| 095|091| 087 | 081| 074 | 068 | 059| 052 | 046 | 039
6,0 255| 237 |216| 198 | 183| 174 | 165| 156 | 149| 135| 126| 119| 109| 103| 097| 093| 090 | 085| 083 | 077| 070| 065| 056| 051 | 045| 038
6,5 221|208 |190| 178 | 165| 157 | 149 142 |137|124|117|109|102| 097|092 088 | 085| 080|077 |072| 066 | 061| 054 | 050| 044| 037
7,0 192| 184 |168| 160 | 150| 141 | 135| 130 |125|114|108|101| 095|091 087 | 083|079| 076|074 | 068| 063 | 058| 051 | 047 | 043| 036
8,0 148| 142|136| 130 | 123| 118 | 113| 108 | 105/ 097|091 | 085| 082| 079 077| 073| 070| 067 | 065| 060| 055| 052| 048| 044 | 041| 035
9,0 117] 114|110| 107 | 102| 098 | 094 | 090 | 087 |082| 079| 075| 072| 069 | 067 | 064 | 062| 059 | 056 | 053| 050 | 048| 045| 042 | 039| 035
10,0 097|094 | 091| 090 | 087 | 084 | 080| 076 | 073 | 070| 067 | 064 | 062| 060| 058 | 056 | 054 | 052| 050| 047| 045| 043 | 041| 038| 036| 033
11,0 082| 078 | 077| 076 | 073| 071 | 068 | 066 | 064 | 060| 058| 056| 054| 053 | 052| 050| 048 | 046|044 | 043| 042| 041| 038| 035| 032| 030
12,0 068| 066 | 064 | 063 | 061| 060 | 058 057 | 056 | 054 | 053| 050| 049| 048| 047| 045|043 |042|040| 039| 038| 037 | 034| 032| 030| 028
13,0 060| 059 | 054| 053 | 052| 051 | 050| 049 | 049|048 | 047| 046|045| 044|044 042|041 |040| 038| 037| 036| 035|032| 030| 028 | 026
14,0 050| 049 | 048| 047 | 046| 046 | 045| 044 | 043|043 | 042|042/ 041| 041|040 039|039|038| 037 | 036| 035|034 | 031| 029|027 | 025

[pumeuanus: 1.3Hadyenus kosdduruentos ¥ B Tabmuue ypenuuens 8 1000pas.

2.3nauyenns ¢ NPUHMMATH HE BBIIE 3HaueHMIT




Tabmuua 76

MNpuBeaeHHble OTHOCUTENbHbIE 3KCLEHTPUCUTETDI *#,f ANA CTepPXHeN
C WWapHUPHO-ONEepPTLIMU KOHLaMM

=1

_ M
) gl

S HpI/IBGI[GHHBIG OTHOCHUTCIJIBHBIC OKCHUCHTPHUCUTCTBI m@f Ipu

aBHOM

0105/ 10/15|20|30) 40|50/ 70/|10,0 20,0

d=-L0

2
e

0,10/0,30/0,68| 1,12/ 1,60| 2,62| 3,55| 4,55| 6,50/ 9,40/ 19,40
0,10/0,17/ 0,39/ 0,68/ 1,03/1,80| 2,75| 3,72| 5,65| 8,60/ 18,50
0,10/0,10/0,22/0,36/0,55/1,17/1,95| 2,77 4,60 7,40 17,20
0,10/0,10/0,10/0,18/0,30/0,57/1,03|1,78| 3,35/ 5,90/ 15,40
0,10/0,10/0,10/ 0,10/ 0,15/0,23/0,48|0,95| 2,18/ 4,40 13,40
0,10/0,10/0,10/0,10 0,10/0,15/0,18|0,40| 1,25/ 3,00 11,40
0,10/ 0,10/ 0,10/0,10 0,10/0,10/0,10{0,10/0,50/1,70| 9,50

~NoO o WNPE

0,10/0,31/0,68/ 1,12/ 1,60/ 2,62| 3,55| 4,55/ 6,50/ 9,40/ 19,40
0,10/0,22/0,46/0,73/1,05/1,88| 2,75| 3,72| 5,65| 8,60/ 18,50
0,10/0,17/ 0,38/ 0,58/ 0,80/ 1,33/ 2,00| 2,77 4,60, 7,40 17,20
0,10/0,14/ 0,32/ 0,49 0,66|1,05/1,52| 2,22| 3,50/ 5,90 15,40
0,10/0,10/0,26/ 0,41 0,57/0,95/1,38|1,80| 2,95/ 4,70 13,40
0,10/0,16/ 0,28/ 0,40 0,52/0,95|1,25|1,60| 2,50/ 4,00 11,50
0,10/0,22/0,32/ 0,42/ 0,55/0,95/1,10| 1,35| 2,20, 3,50/ 10,80

E-o
J
<
~NOoO O~ WN B

0,10/0,32/0,70/ 1,12/ 1,60| 2,62| 3,55| 4,55| 6,50/ 9,40/ 19,40
0,10/ 0,28/ 0,60/ 0,90/ 1,28/1,96| 2,75| 3,72| 5,65| 8,40/ 18,50
0,10/0,27/ 0,55/ 0,84/ 1,15/1,75|2,43| 3,17, 4,80, 7,40 17,20
0,10/0,26/ 0,52/ 0,78/ 1,10/ 1,60 2,20| 2,83| 4,00/ 6,30/ 15,40
0,10/0,25/0,52/0,78/ 1,10/ 1,55/ 2,10| 2,78| 3,85/ 5,90/ 14,50
0,10/0,28/0,52/ 0,78/ 1,10/ 1,55/ 2,00| 2,70 3,80 5,60/ 13,80
0,10/0,32/ 0,52/ 0,78/ 1,10/ 1,55/ 1,90| 2,60 3,75| 5,50/ 13,00

~No o~ WNPE

0,10/0,40/ 0,80/ 1,23/ 1,68| 2,62| 3,55| 4,55/ 6,50/ 9,40/ 19,40
0,10/0,40/ 0,78/ 1,20 1,60/ 2,30 3,15| 4,10, 5,85| 8,60/ 18,50
0,10/0,40/0,77/ 1,17 1,55/ 2,30 3,10| 3,90| 5,55| 8,13/ 18,00
0,10/0,40/ 0,75/ 1,13/ 1,55| 2,30, 3,05| 3,80/ 5,30/ 7,60/ 17,50
0,10/0,40/ 0,75/ 1,10 1,55| 2,30, 3,00/ 3,80 5,30/ 7,60/ 17,00
0,10/0,40/0,75/1,10 1,50/ 2,30/ 3,00/ 3,80, 5,30/ 7,60/ 16,50
0,10/0,40/0,75/ 1,10/ 1,40/ 2,30/ 3,00/ 3,80 5,30, 7,60/ 16,00

~NoO o WwWNPE

3mech =T?M_!_£
NN W,




KoadppumumenTsl C;;,. Ans AByTaBPOBbIX M TABPOBbLIX CEYEHUI

1. Jlns ABYTaBPOBBIX CEYCHHU C OJHOWM OChbI0 cUMMeTpuu (puc.27) KO3QPHUIUCHT Cpygy CHETYET

BBIUUCIISTH 110 (hopMyIie

=2 1+53+ (0- u:as)2

Cmgx

=i

rae o, = (yJy - kaJ )i,
M, y
Fy = —— - OKCHCHTPUCUTET MPHUIIOKCHUA C)KUMAIOIICHU CHJIbI OTHOCUTECIILHO OCHU

7 = X, MpUHUMAEMBbIi CO CBOMM 3HaKOM (Ha puc.27 £r MmoKa3aH CO 3HAKOM "TLIIOC")

B - PACCTOSHUE MEXKAY OCAMU MOSCOB,

g‘fi,j? +0156 sz :xf;
J; Ak
g1+
o B

S=dpfu

-MOMCHTbBI HHCPOUN COOTBCTCTBCHHO OOJILIIIET0 M MEHBIIETO IIOSICOB

o=, + I )/(““‘2)*

J. W £ - BEeIUYUHBI, ONperensieMble 1o popMyiaM, IpuBeaeHHBIM B Ta0i.79u 80.
i p pMy.

3pece Jy om Jy
OTHOCHUTEJIBHO OCH ¥ — ¥.



by Fre. 27 Cxetan gey-
1 T A’ TAEPOEOTO CEUSHHA

e E S——— 3 - ¢ OFHOH 0CkEY CHB-
| I BAET PR TTRE BHELEH-
I, ) TP EHHOLL CHAT HE
l N
| x 2x ' ¥
. I |
|
k17 .
|
\ i
- — - = - — -] ’L»z
Edl
|
B2 ¥

2. Jlns TaBpOBBIX CceveHHWIl 3HaYeHHE KOd(pPUIHMEHTAa Zrar CIHEIYET OMNPENCNIATh KakK JUIs
IBYTAaBPOBBIX CEUCHUH, MpuHUMas o = 0,a taxxke #; =0u £, =0 (puc.27) npu BEIYUCICHUN .J; .

[Tpunoxenue 7*

KoadcpuumeHTbl ¥ gns pacyeTta 6anok Ha yCTOMYUBOCTb

1*. I[J'I?I 0ajoK ABYTABPOBOI'O0 CCUYCHUA C JABYMs OCIMH CHUMMCTPpUU [JIsI OIPCACIICHUA

ko3 duruenta ¥4 He0OXOAUMO BBIYHCIUTH KO3 duient “1 mo popmyie
2
Jylk)| B
P =y —|—| —, (174)
T\l ) B

r7ie 3HaueHus ¥ clieyeT MpUHUMATh 1o TaOs.77 u 78* B 3aBUCUMOCTH OT XapakTepa Harpy3kd u
napaMerpa - KOTOPBIH JOJDKEH BBIYUCISATHCS 10 GOpMysIam:

a) JUIs MPOKATHBIX JIBYTaBPOB
Y
a=1542L| | (175)
I,

rae fg- pacdeTHas JuTHA OaJKy WM KOHCOJIH, OTpeIeliieMasl COTJIacHO TpeOoBaHusIM 1. 5.15;

# - MoJTHAS BBICOTA CCUCHUA,

J, - MOMEHT HHEPLUU CEUEHUs NIPU KPYUYCHHUHU,



0) JUIsl CBapHBIX JIBYTaBPOB, COCTABJIICHHBIX U3 TPEX JIMCTOB, a TAKXKE JUIS JBYTaBPOBBIX OAJIOK C
MOSICHBIMH COE/IMHEHUSIMHU Ha BEICOKOIPOUHBIX O0JITaxX

2
Lot 3
L [ PR (176)

rrae 0003HAYEHO:
ISl CBAPHBIX JBYTaBPOB:
£ - TOJIII{MHA CTEHKHU,

t '+ U £|- LIUPHHA U TONIINHA [0sica OaJIKH;

/2 - pacCTOSTHHE MEXKIY OCSIMH TOSICOB;

@ - pa3Mep, paBHBIN 0,54,

JUIsL IBYTaBPOBBIX OAJIOK C MOSICHBIMU COSAMHEHUSMHU Ha BRICOKOITPOYHBIX 0OJITAX:
{- cyMMa TOJIIIIMH CTEHKU ¥ BEPTHKAIBHBIX MOSICHBIX YTOJIKOB,;
b - LIMPHHA JIUCTOB IOSICA;
f|- CyMMa TOJIIHMH JHCTOB MOsCa U TOPU3OHTAIBHOM MOJIKY MOSICHOTO YTOJIKA,

h- PaCCTOSHUC MEXKAY OCSMU ITaKETa MOSICHBIX JIMCTOB,

& - HIHPHUHA BepTHKaﬂBHOfI ITOJIKH IMOACHOTO YroJika 3a BbIYC€TOM TOJIIIHWHBI FOpHBOHTaHBHOfI

TIOJIKH.
3Hauenue kodpdunuenra ©s B popmyne (34) HeOOXOIMMO IPHUHUMATH:
npu ©1 2058 Wy = 0. mpu @y »0ES Py, = I ﬂ.ziliﬁ'l, HO He 6onee 1,0.

Tabmuma 77

KoadhcpmumeHTbl ¥ gna gByTaBpOBbLIX 6anok
C ABYMSA OCAMMU CUMMETPUM

KonmnuecTso
3aKperieHnii | gy Harpy3ku | HarpyxxeHH ®@opmynsl A ¥ 1pu 3HAYEHUSIX &
oKaroro B IIPOJIETE BIU TIOSIC
osca B
MpoJICTE
01 £ e 240 40 < o 2400




bes Cocpenorouen | Bepxamit | w =175+ 0,059 W =33+00530 —45 1077 o2
3aKperieH | Has
ui =505+ 00% 5 3
Hyoxmamii w=66+00583xy-4510"" e
PaBHOMEpHO Bepxuuit g =16+ 008 W =315+0,0d0-27 1075 o2
pacnpeneneHHa
o w=38+008x -5 2
Hioxamii w=535+0040-27 10" &
Ba n JIrobas JIroOoi w =220+ 007 w = 3.6+004e —35 1073 2
6onee,
JETSIIIX
MpOJIeT Ha
paBHbIC
JacTH
OnHo B CocpenoToueH JIro0oii w o= 1,759, w =175y
CepellMHE | Hasl B Cepe/IuHe
Cocpenotouen | BepxHuit wo= 114y o= 114y
Hasl B YCTBEPTH
c =16 =16
Hwxuuit f ¥ 4 ¥
PaBHOMEpHO Bepxnnii wo= 114y, wo= 114y,
pacnpeneneHHa
s . o= ]r31|"r1 o= ]r31|"r1
Hwxunit

HpI/IMe‘IaHI/IC. 3HaueHne W1 CJICAYCT IPUHUMATh PABHBIM ¥ Ipu AByX U 0oitee 3aKPCIIJICHUAX

CXKaToro 1osAca B IpoJICTC.

Tabmuua 78*

Koadbpuumentsl ¥ Ans xecTko 3agenaHHbIX KOHCOTEi ABYTaBPOBOro ce4YeHus

C AByMA oCAMU CUMMeTPpUun

Bug narpy3kn | Harpyxenusl | @opmyiisl uist ¥ 1IpU OTCYTCTBUM 3aKPEIIEHUI
U mosic CXKaTOTO MosCa U NPU 3HAYEHUAX =
44w i 28 28 < 2100
CocpenoToueHHast Bepxuuit wo=10+0 16 w =40+0 05
Ha KOHIIE KOHCOJIN
Hwxuunit w =62+ 0,08 wo="71,0+0,05x




PaBHOMEpHO Bepxuuit v =142
pacrpeaeicHHas

HpI/IMe‘IaHI/Ie. HpI/I HaJIN4YHUn Baerl'IJ'IeHI/Iﬁ CXXaTroro 1mosAca B FOpHBOHTaHBHOﬁ
IIJIOCKOCTHU Ha KOHIC HJIM I10 JJIMHE KOHCOJIHN K03(1)(1)I/II_II/I€HTBI ¥ CJICAYCT OMPCACIIATH
KaK 11 KOHCOJIN 6e3 SaKpCHHGHHﬁ, KpoMEC Ciy4das COCpC,I[OTO‘ICHHOﬁ Harpysku,

TIIPHIOKEHHOH K BEpXHEMY MOSCY Ha KOHIE KOHCONM, mpu Kotopom ¥ = 175y

(3Hayenue ¥1 criemyeT MPUHAMATDH COTJIACHO MPpUMeY. Ta0.77).

2. Jlns 6anok JBYTAaBPOBOTO CEYEHUS] C OJHOM OChio cummerpuu (puc.28) mnsi onpenencHus

KodduienTa ¥s HeoOXOAMMO BBIYUCIUTH KOIPPHUIMEHTHI ¥ U ¥ 2 10 (opMyIam:

Sy 2k B
1 =w—“"Tl—. (177)
Je Iz R
Jy 2hh, B
JI jgj‘ RJ‘

T #)- pacCTOSIHHE OT LIEHTPA TSHKECTH CEYeHHs JI0 0CH OoJiee Pa3BUTOrO 105Ca;
#5- TO 3Ke, 0 OCH MEHEe Pa3BUTOrO 110sICa;
!4 - IMeeT TO ke 3HaYenne, 4to u B Gopmyae (175);

w - KOO(QPUITUEHT, BRIYUCIISIEMBIH 110 GopMyIie

v = D[B . M} (179)



Frc 28 Cxenta gey-
TABPOBOTD CEUEHIA
C OZHOM OCEED CHBE

LT PHH NPH FCTHDE

Koaddumuentsr D, Cu B B hopmyne (179)cnenyer onpenensts o tabn.79u 80.

KoacdhcduumeHtbl D C

Koaddumument ' npu ceueHnn
Bua narpysku I
JIByTaBPOBOM TaBPOBOM
7 50,9 #=1

CocpenoToueHHast B cepeinHe 3,265 0,330u 0,0826~
npoJiera
PaBHOMEpHO pacmpeneneHHas 2,247 0,481 0,1202*
YucTelii n3rud 4 315 0,101 0,0253

O0o03Ha4YeHUs, TPUHATHIC B Ta0J.79:

.fl — _
= o=l R ET Yoy ),
" T, () ¢ 1)

VARSI :
re o =0,335%[i] :
142 A

31ech J; M J3- MOMEHTbl MHEPLUHU COOTBETCTBEHHO OOJBIIEr0 M MEHBILIETO
MOSICOB OTHOCUTEIBLHO OCH CUMMETPUU CEUCHHUS,

o - crenayeT ompenensith no gopmyne (175), B KOoTOpoit MOMeEHT

Tabmnuma 79



- AJIs1 TaBpOBOI'O CCUCHMA.

&
UHEPLUHU CEYCHMS NIPU KPYYEHUH J; = gzlf:,-zf .

rae & MW {- COOTBETCTBEHHO LIMPHWHA M TOJILIMHA JIMCTOB, OOPa3yrOLIMX

ceuenue; & =1,25 -1 IBYTaBPOBOTO CEYSHHSI C OJTHOM OChI0 cuMmmeTpuw; & =1,20

KoadcdhduumenT B

CxeMma ceyeHus

U MECTO Kospduuuent £ npu narpyske
PUIIOKEHUS
Harpy3ku
COCpPE/IOTOYEHHON | paBHOMEPHO BbI3bIBAIOILIEH
B cepeJIiHe pacnpeeNieHHOM | YUCThIN U3rub
nposiera
v A
y . ol
T T ﬁ
' + 1-6 1-g -
v A
T 1| . . L

O06o3Ha4yeHwus, mpuHATHIC B Tabaue 80:

o=n+ 0,734,8; i

b
6=4047 -o,osﬁ[ﬁ] 1+

= x5+ 11455,

2
b b
—1-u.072[—1] ] 20 = 1),
2 i

Tab6muua 80



rie 4 - upuHa 6osee pa3BUTOro mosica dakuy,

# - 0003HAYEHHUE TO XK€, YTO U B Ta01.79.

Jlns nByraBpoBbix ceuennit npu 0,9 < * < 1,0 kosddurmentsr ‘¥
JIMHEWHOW HWHTEpHOIsUeH MEXJYy 3HAYEHUSIMH,

CIIElyeT ONPEIEIATh

noaydeHHsiMd 110 Gopmyie (179) s
IBYTaBpOBbIX ceueHuid npu *# = 0,9u mst TaBpoBeIX mpu # = 1.

JIiist TaBPOBOTO CEYEHUsI TP COCPEIOTOUCHHOM MIIM PABHOMEPHO PACIPE/ICIICHHONW HArpy3ke H
< 40koaddunuentsr ¥ crnemyer ymHoxats Ha (0,8 + 0,004%).

[pu # 20,7 u 5$f¢;‘f £y £25 3pauenne kod(pduIEEHTa 2 HEOOXOAMMO YMEHBIIHTH

ymuoxkenneM Ha (1,025-0,01%,¢ / #3 ) u npurumats mpu sT0M He Gonee 0,95.

3nadenust o /&3 7 25B Galkax ¢ MEHee Pa3BHTBIM CHKATBIM HOSICOM HE JOIYCKAIOTCSL.

3nauenus kodddunuenros ¥r B popmyne (34) HeoOxoauMo mpuUHMMATh MO Tabn.81, HO He

oonee 1,0.

KoadcpuumeHTnl Pa

3uayenue “2

Koadduumentsl #» mpu cxxaTom mnosce

0oJsiee pa3BUTOM

MCHEC pa3BUTOM

©2 £0,85

o |

EhOT D

©z 20,85

os =e1|0.21+ 058 2L +
|

-2

w2

= 0,68 +021p,

Tabmuua 81

3*. Jlna Gasiok IIBEJUIEPHOTO cedeHus: KOdpPUuIHMeHT i cieayeT onpenessaTh Kak Jis 0anok
CHMMETPUYHOTO JIBYTaBPOBOTO CEUEHHS; NPU OTOM 3HAYCHHS ¢ HEOOXOAUMO BBIYHCIATH IO

dopmyie (175),a BerancieHHble 3HaueHus 1 ymHOXath Ha 0,7.

3navenns J,, J, uJ; B popmynax (174)u (175)cnenyer npuHuMaTth 1l WBEILIEPA.



Tabmuua 82

MoMeHTbI MHepLK NPU KPY4HEeHUU I npokaTHbIX AByTaBpoB no FOCT 8239-72*

Howme 4 Home 4
,I[BYTaBIP;a Je cu I[BYTaBIP;a Ii cu
10 2,28 27 13,6
12 2,88 27a 16,7
14 3,59 30 17,4
16 4,46 30a 20,3
18 5,60 33 23,8
18a 6,54 36 31,4
20 6,92 40 40,6
20a 7,94 45 54,7
22 8,60 50 75,4
22a 9,77 55 100
24 11,1 60 135
24a 12,8

[Tpunoxxenue 8

TABNUUbI ANA PACYHETA 3JIEMEHTOB HA BbIHOCJIMBOCTb

N C YHETOM XPYTNKOIO PA3PYLWEHUA

Tabnuua 83*

prnnbl 3N1IeMeHTOB U coeiMHEeHUn npu pac4yeTte Ha BbIHOCITMBOCTb

N Cxema sreMeHTa 1 XapaKTepuCcTHKa PJIEMEHTa ['pynma
n/1| PacnookKeHUe PacyeTHOTO AJIEMEHT
CeUeHUs a
1 @
! OCHOBHOM MeTaJlT ¢ MPOKaTHBIMU HWJIU 1
00pabOTaHHBIMH MEXAHUYECKHM IyTeM
ay KPOMKaMH
To ke, KpOMKam#, 0Ope3aHHBIMU 2

MaIllMHHOW ra30BOM pe3Komn




OcHOBHOW MeTalm ¢ 00pabOTaHHBIMU
MEXaHUYECKUM IIyTeM KpOMKaMu, IIpU
pa3HOil IMpUHE W pajuyce mnepexoaa *.
MM:

200

10

OcHOBHOM MeTall B COCIMHCHHUAX Ha
BBICOKOITPOYHBIX oonTax

B

OcHoBHO# MeTaJu1 B 001TOBOM (OONTHI
Klacca TOYHOCTH A) COEIMHEHHH B
CEYCHHSX 110 OTBEPCTHIO:

a) TP MAPHBIX HAKJIAJIKaxX

0) Mpu OJHOCTOPOHHUX HAKJIAKaX

Ilepexoq u  3akpyrienume  (Kiacc
= YUCTOTHI ~ Ta30Boi  pesku 1  wim

wr (bpe3epoBKa) nmpu

o 2720 r Zfi

2

| &

i dacoHKH  TPSAMOYTOJILHOW  (OPMBI,
A@' NPUBAPEHHBIC BCTHIK WIH B TaBp K
. - 3JIEMEHTaM KOHCTPYKIIH oe3

MEXaHUYEeCKOH 0O0pabOTKH mepexoaa ot
(hacOHKH K DJIEMEHTY

q)aCOHKI/I, INpUBAPCHHLIC BCTBIK WIN B
TaBp K CTCHKaM H IIOsICaM 6aJ'IOK, a TaKKeC

K ayieMeHTaM hepm mpu o < 45°




®DacoHKH MPSMOYTOJIbHOM W
TpaneuueBUAHON (OpMBI, IIPUBAPEHHBIE K
nosicam 0aJloK BHAxXJIECTKy ¢ 0OBapKoi 1o
KOHTYPY HaxXJIECTKH 0e3 MeXaHWYeCKOU
00paboTKH IIBOB

CTBIKOBOIT HeoOpabOoTaHHBII IIIOB;
Harpy3ka TepIEHIUKY/ISIPHA CBapHOMY
IIBY; CTBIKYEMbIE 3JICMCHTHI OJMHAKOBOM
ITUPHUHBI ¥ TOJIIIAHBI

CTBIKOBOIT HeoOpaboTaHHBII IIIOB;
CTBIKYEMBIC DJIEMEHTHI PA3HOW LIMPUHBI
WJIH Pa3HOMW TOJIIMHBI

11

|[1r

h

OCHOBHOI MeTa/Ul B MECTe IMepexoja K
CTBIKOBOMY HIBY co CHATBIM
MEXaHUYECKMM  CHOCOOOM  yCHJICHHEM
IIBA.

npu CTBIKOBAaHHH 3JICMCHTOB
O,I[I/IHaKOBOfI TOJIIWHBI U IITUPHUHBI

TO 7K€, Pa3HOH TOJIIUHBI U HTUPUHBI

CTBIKOBOII  IIOB, BBIIIOJHEHHBIH  Ha
IMOIKJIaTHOM JINCTE; Harpyska
MEPIICHINKYIISIPHA CBAPHOMY IIBY

CTbIKOBOH 1IOB TpyO, BBINOJHEHHBIH Ha
HOJKJIaJIHOM KOJIbIIE

CoenvHeHUE BCTHIK TPOKATHBIX Mpoduiieit




]ﬂ'

TToTT e ag o T

Caapnble CEUYECHUS JIBYTaBpOBOIO,
TaBpOBOIO M JPYruX THIIOB, CBAapEHHbBIC
HENPEPBIBHBIMM ~ IPOJOJIBHBIMU ~ LIBaMU
IIPY IEMCTBUH YCWIHS BJIOJIb OCH IlIBA

By

OneMeHT co BCIIOMOTIaTeJIbHBIM
AIIEMEHTOM, MPUKPETIIEHHBIM
NPOJOJIbHBIMU LIIBAMHU, IIPU =

o 45°

90°

17

OO0psIB MOSICHOTO JTUCTA 0e3
MEXaHUYECKOH 00pabOTKH TOIMEPEeYHOro
(;moGoBoro) mea

OCHOBHOM MeETAaJII C MONEPCYHbIM LIBOM,
CBapHOﬁ I1oB I[BYCTOI)OHHI/Iﬁ C IIJIaBHBIM
Mepexoa0M K OCHOBHOMY MCTAJLTY

3

[ETRTRRTENT]

1T

|-
AT

LILLLLLER Rl

OCHOBHOM MeTa/Ul PACTAHYTHIX IOSICOB
Oalok W dsiueMeHTOB  (epMm  BOIM3M
muabparM  u - pebep, NpPUBAPEHHBIX
YIJIOBBIMU [IIBAMH

20

OCHOBHOW MeTall B MecTe Iepexoaa K
HornepevyHoMy (JioOOBOMY) YIIIOBOMY IIIBY




1 OCHOBHOM Me€TalI B COEOUHEHHUAX C
¢uanroBeIME mBaMu (B MeCTax Hepexoja
OT 2JIEMEHTA K KOHI[aM ()JIAHTOBBIX IIBOB):
a) ¢ IBOMHBIMHU (DJIAHTOBBIMH ILIBAMH 8
0) ¢ (h;IaHrOBBIMHU M JIOOOBBIMH IIIBAMH 7
B) I@pH Teperadye yCWIHs — depe3 7
OCHOBHOM MeTaJll
r) OIGKH AaHKepOB JUIS KPEIUICHUS 8
CTaJIbHBIX KaHATOB
22
OcHOBHOM MeTall TPyObl PACTIHYTOTO
packoca TpH OTHOIIEHHH TOJIIUHBI K
HAapyXKHOMY AUaMETpy TpyOsI mosica:
i tldyy 21014 7
1208,/ d, <1/14 8
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KoadpuumeHTsbl 8 ANA pacyeTa 35IeMeHTOB C y4eTOM XPYMNKOro paspyLweHus ctanm

Tonmuaa

Howmep cxemsr JJIEMEHTa
JJIEMEHTa U B

pacrosoxeHue pacyeTHo

3HavyeHue [ A cTayiel ¢ mpeesioM TeKy4eCcTH U
KJIMMaTUYECKUX PaliOHOB CTPOUTENILCTBA




pacyeTHOTO CeUeHHUs M
CCUCHHH,
MM, He
Oonee
a0 285MIa (2900 | oy 285 MITa (2900Krc/om )
krefem ”) 10 380MIla (3900krc/cm 2)
Ne 1 1o T126:1.83* nmpu 10 1,00 1,00 1,00 0,75
TMJILOTUHHOM pPe3Ke 20 0,90  He npumensts 0,80 He npumensTh
1 30 0,85 To xe He To xe
CBOOOTHBIX KPOMOK
MIPUMEHSATh
Ne 3w 4 o 10 1,00 1,00 1,00 1,00
Ta61.83* mpu 20 1,00 0,95 1,00 He npumensts
HAJINYUU KOJOTHIX
OTBEPCTUH :
Ne 6 nnm 7 o 10 1,00 0,95 1,00 0,90
Ta61.83* 20 0,90 0,80 0,90 0,90
30 0,85 0,75 0,60 [TpumeHsTh
TOJIKO
B (hacoHKax
Ne 16 mo ta6m1.83* 10 1,00 1,00 1,00 1,00
20 1,00 0,95 1,00 0,80
30 1,00 0,87 0,90 [TpumensaTb
TOJILKO BO
BCIIOMOTaTEIIbH
BIX JJIEMEHTAaX
Ne 18 o Ta6m1.83* 10 1,00 1,00 1,00 1,00
20 0,95 0,85 1,00 0,90
30 0,90 0,80 0,90 0,60
Ne 21 a mo Ta6:1.83* 10 1,00 0,95 1,00 0,70
NPU THJILOTUHHOM 20 0,90  He npumensts 0,75 He npumensTh
pe3ke CBOOOTHBIX 30 0,85 To xe He To xe
KPOMOK MPUMEHSATH

' B ocrambhpix ciyyasx §=1,00.

! [Tpu cBepnensix orBeperusx 5 =1,00.




‘C y4eToM TpeboBaHui m. 2.1*.

[Tpunoxenue 8,a

OMPEAENEHME CBOUCTB METAINA

1. HpI/I HCCJICAOBAHHMHU MU HUCIIBITAHWHU MCTAaJllla H€O6XO,I[I/IMO OIPEACIIATH CICAYIOIIME IOKA3aTCIIN.

XUMHYECKUMN COCTaB C BBISIBJICHHCM COACPIKAaHUA QJICMCHTOB, MpeaAyCMOTPCHHBIX
roCyJapCTBCHHBIMM CTaHAAPTAMU WM TCXHAUYCCKUMHU YCIOBUSAMU HA CTAllb,

npeaci TeKy4eCTu, BpEMCHHOC COIIPOTHUBJICHUEC U OTHOCUTCIIBHOC YIJIIMHCHUC IMPU HCIIBITAHUAX

Ha pacTsbkeHHe (PEeKOMEHAYeTCsl TPOBOJUTH MX C MOCTPOCHHMEM JIUarpaMMbl pabOTHI CTaJH) IO
I'OCT 1497-84%,

ynapayio BszkocTb 1o ['OCT 9454-78* nnsa  TemmepaTyp, COOTBETCTBYIOLIMX TIpyIIIe
KOHCTPYKIIMM W KIMMaTHYeCKOMY paiioHy mo Ta01.50*, u mocie MeXaHWYeCKOro CTapeHHs B
COOTBETCTBHU C TOCYIapCTBEHHBIMU CTaHJAPTAMH WIIM TEXHUYECKUMH YCIOBHAMH Ha CTallb.

Jns xkoHcTpykumid 1-i m 244 rpynn Ta0y.50%, BBIMOJHEHHBIX W3 KHUISIIEH CTadd TOJIIMHOM
cBpille 12 MM M OSKCIUTYyaTHPYIOIIMXCS TPU OTPHLATEIBHBIX TeMIepaTypax, IOMOJHUTEIBHO
CJIEZTyeT OIPENeIsTh:

pacrnpeeneHre CEpHUCTHIX BKIIOYEHUN criocobom otrneuaTka no baymany mo 'OCT 10243-75%;
MHUKPOCTPYKTYpPY ¢ BbIsiBiIeHHEM pa3mepa 3epHa no [OCT 5639-82*.

MexaHnyeckrue CBOMCTBA CTallkd AO0IIYCKACTCA OIPEACIATh €C HNPUMCEHCHUCM JAPYrux METOHAO0B,
06€CH€‘H/IB3.IOH_[I/IX HaACKHOCTh PE3YJIbTATOB, COOTBETCTBYIOIYIO UCIIBITAHUSAM Ha PACTXKCHUC.

2. OT60p Hp06 1A XHUMHYCCKOI'O aHajau3a H 06p213L[0B 1 MCXaHHYCCKHUX HUCIILITAHUHN
MMPOU3BOJAT U3 3JICMCHTOB KOHCTp}IKL[I/II\/’I OTACJIbHO JIA KaH(,HOﬁ mapTu METaljia.

K maptum MeTamia OTHOCSTCS JJIEMEHTHI OJHOTO BUAa mpokara (o Homepam mnpoduiiei,
TOJIIMHAM ¥ MapKaM CTaJld), BXOMSIIME B COCTaB OJHOTHUITHBIX 3JEMEHTOB KOHCTPYKIHMH (mosica
depm, pemietka GepM, mosica MOAKPAHOBBIX OAJIOK M T.I.) OJHON OYepe Iy CTPOUTENbCTBA. [lapTus
MeTaJljla JIOJDKHA OTHOCHUThCS He Oojiee yeM K 50 OJHOTHUIHBIM OTIPABOYHBIM MapKaM OOIein
Maccoii He Oosiee 60 T. Ecnm oTnpaBouyHBIe MapKH MPEICTABJISIOT COOOU MPOCTHIC 3JIEMEHTHI M3
MPOKATHBIX Mpoduieit (MPOroHsl, OAIKH, CBI3H U T.I1.), K MAPTHA MOXKET ObITh OoTHeceHO a0 250
OTIIPABOYHBIX MAPOK.



Uwucno mpo6 1 00pa3ioB OT KaxA0W MapTHH MeTalljia JODKHO OBITh HE MEHBIIIE YEM YKa3aHO B
Ta011.85, mpu oT60pe IPos 1 00pa3IoB HeoOXoaMMO cobuoaTh TpedoBanus [OCT 7564-73*.

Tab6muua 85
Yucno npoBepsAemMbiX 3fieMEeHTOB, Npo6 1 obpasuoB
Yucio Yucno mpob u 06pasios
Bun ucniprtannii 3IEMEHTOB,
MIPOBEPSICMBIX B
napTuu
OT BJICMEHTA BCEro OT
napTuu
XUMHYCCKHIA aHATIU3 3 1 3
HcribITanus Ha pacTsDKEHHE 2 (10%) 1 2 (10%)
HcnpiTanuss Ha  yJoapHYRO 2%* 3** 6**
BSI3KOCTh
Otneuatok o baymany 2 1 2

* Ilpu onpeneneHuu mpejena TeKy4ecTd CTall U BPEMEHHOTO COIIPOTUBIICHHUS
M0 pe3yabTaTaM CTaTHCTUYECKONW 00pabOTKH TaHHBIX UCIBITAHUI 00pa3IoB.

¥ Jlns KaxJoW TpoBEpsSeMON TemmepaTyphl M JUIS UCTBITAHHWHA TOCIe
MEXaHHYECKOTO CTapEHHs.

Mecta 0T60pa Hp06 u H€06XO,I[I/IMOCTB YCWIICHHUA MCECT BBIPC3KH 06pa3u0B OIIpCACIIIOTCA
OpFaHHBaHHGﬁ, HpOBO)lleIGfI OGCJ’IG,I[OBB.HI/IG KOHCprKI_IPIfI.

3% II CACTI TCKY4YCCTHU A WIM BPEMCHHOC COIIPOTHUBJIICHHEC CTalld Ru:: 110 pe3yapTaram
i

CTaTHUCTHYECKOM 00pabOTKM TaHHBIX UCTILITAHUI 00Pa3Il0B BEIUUCISETCS IO PopmyIie

R, =0, —of, (180)
1 n
rae 9, =—23,- cpenHee apudMeTHUECKOe 3HAUYEHHE TpeseNa TEKyuecTH Wi
M=l

BPEMEHHOT'0 COIPOTHBIICHHUS UCTIBITAHHBIX 00pa3IOB,;

0.1 + E - KOO GUIMEHT, YYUTHIBAIOUINI 00beM BBIOOPKHY;

VL] #

o = 16511+




1 Z .
; 3oy - r:rn)2 - CpeiHee KBaIPpaTHYECKOE OTKIIOHEHUE PE3YJIbTaTOB UCIIBITAHUM;
T L=l

5=
b

0 ;- mpezaen TEKy4eCTH WM BPEMEHHOE CONPOTHBIIEHUE * -ro oOpa3ua,
# - YUCJI0 UCTIBITAHHBIX 00pa3noB (He meHee 10).

Ilpu 3navenun Sz, >0,1ucnons30BaHNe Pe3yabTaTOB, MOTYYEHHBIX 110 HMEIOIIMMCS JaHHBIM

WCIIBITAaHUI 00pa3IoB, HE JOMYCKAETCS.

[Tpunoxenue 9*

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA BEJITUYNH

A- mutomank ceyeHus: OpyTTO;
Ay, - TUIOLIA/B CEUeHUS 0O0JITa HETTO,
Ay - TIomanb ce4yeHus packoca,

Ap- TIOIIAB CEYCHHS ITOJIKH (mosica);

A, - momanp ceueHus HeTTo;

Ay - IUIoIaab CCUCHUS CTCHKHU,

H
Ayr - IIOImAas CeYeHus 10 METaJUTy YIJIOBOTO I1IBa;
A, - IIJIOLIa/Ib CEUYEHHUs 110 MeTaJLTy TPaHUIIbI CILIaBJICHNUS,
& - MOIyNb YIIPYTOCTH,
& - cuna,
{f - MOAYJb C/IBUTA;
Jj, - MOMEHT UHEPILIMU CeUYEHUs BETBY;
A i J - MOMEHTBI HHEPLMH CEYEHMH N05iCa M packoca (Gepmbl;
J, - MOMEHT MHEPLUH ceueHUsl peOpa, IIIaHKH;

J ;i - MOMEHT MHEPIIMHU CEYEHUs IPOI0JIBHOIO pedpa;



J; - MOMEHT UHEPLIUHU KpyueHHs OaJIKu, pesibea;

Sy Jy- MOMCHTBI WHEPLHM CEYCHHUSI OPYTTO OTHOCHTEIBHO OCEH COOTBETCTBCHHO X~ X U
KN

J s Jyp - TO K€, CCYCHHS HETTO;
A - MoMeHT, M3rnbaroIni MOMEHT,
MM - MOMEHTbI OTHOCHTEJIBHO OocCel COOTBETCTBEHHO * ~— X p M —.¥.
N - mpotonbHAs cHIa,
N, 4 - IOTIONTHUTENILHOE YCHUITHE,
My, - IPOJIOJIBHAS CHJIA OT MOMEHTA B BETBU KOJIOHHB,
(- monepevHas cuia, CHjia CJIBHra,

Qﬁc - YCIOBHAsA NONEPEYHas Cuia 11 COCAUHUTCIIBHBIX DJICMCHTOB,

{}. - ycrnoBHas momepeyHas CHJa, MPUXOJAMIAsCS HAa CUCTEMY IUIAHOK, PACIIOJIOKEHHBIX B
OJIHOM INIOCKOCTH,

Fj, - pacueTHOE CONPOTUBJIECHHE PACTKEHHUIO ()yHIaMEHTHBIX OOJITOB;
Fy;, - pacyeTHOE CONPOTHUBJIEHUE PACTKEHUIO BEICOKOIIPOUYHBIX OOJITOB;
£4p - PACICTHOE CONPOTHBIICHHE CMATHIO OONTOBBIX COCAMHCHHI;

Ry, - pacueTHOE CONPOTHUBIIEHUE Cpe3y OOJITOB,;

Ryt - pacdyeTHOE CONPOTHBIICHHE GOJITOB PACTHKEHHIO,
Ry, - HOpPMAaTHBHOE CONPOTHUBJICHHE CTalM OOJITOB, NPUHUMAEMOE PAaBHBIM BPEMEHHOMY
COMPOTHBJICHUIO T I10 TOCY/IaPCTBEHHBIM CTaHIAPTaM M TEXHUYECKUM yCIIOBUSM Ha OOJTHI;
£}, - pac4eTHOE CONPOTHUBIIEHHE pacTsKeHnIo U-00pasHbIX GOJITOB;

R, - pac4eTHOE CONPOTHUBIICHUE AUAMETPAIBHOMY CXKATHIO KaTKOB (U CBOOOIHOM KacaHHU
B KOHCTPYKIIUSIX C OTPaHUYCHHOM MMOJIBUKHOCTHIO);

R - pacueTHOE CONPOTHUBIICHHE PACTSKEHHIO BEICOKOTIPOYHOH MTPOBOJIOKH,



E;}, - pacyeTHOe CONMPOTHUBJICHHUE MECTHOMY CMSTHIO B IIMIMHAPHICCKUX HIapHUpax (mandax)

IIpH IJIOTHOM KaCaHMH,

R, - pacueTHOEC CONMPOTHBICHHE CTAIM CMSTHIO TOPLEBOW IOBEPXHOCTH (mpu  HanuU4MM

[IPUTOHKH);

K- pacueTHOE CONPOTHUBIIEHUE CTAJIU CIBUTY,;
Ay - paC4ETHOE CONPOTHUBIICHUE PACTSKEHUIO CTAJIM B HAIIPABJICHUU TOJIUHBI IPOKATa,;

.-qu' PaCdYCTHOC COIIPOTUBJICHUC CTaJIM PACTAKCHHIO, CXKATUIO, I/IBFI/I6y 0 BPEMCHHOMY
COIIPOTHUBJICHUIO,

R

3HAQUCHUIO “ & 11O roCyJapCTBCHHBIM CTaHJAApPTAM M TCXHHUYCCKHUM YCJIOBHUAM HA CTAllb,

un - BPEMCHHOC CONPOTHUBJICHUC CTaJIM Pa3pbIBy, HIPUHHMACMOC PpAaBHbIM MUHHMAJIbHOMY

Ry - pacueTHOE CONPOTHBJICHHE YIJIOBBIX LIBOB CPE3y (ycnoBHOMY) IO METaJLTy I1IBA,;

"[‘:I-I-lh'_ PaCUYCTHOC COIIPOTHUBJIICHUC CTBIKOBBIX CBApPHBIX COGI[I/IHGHI/II\/'I CXKaTuro, pacTsaKCHUIO,

n3rudy Mo BpeMEHHOMY COIIPOTUBJICHHUIO;

Ky - HODMATHBHOE COITPOTHMBIIEHHE METALIA IBA I10 BPEMEHHOMY COIIPOTHUBJICHHIO,

H,,; - pacueTHOE COMPOTHUBIIEHUE CTHIKOBBIX CBAPHBIX COEMHEHUM C/IBUTY;

Ry - pacueTHOE CONPOTHBICHUE CTHIKOBBIX CBAPHBIX COCAMHEHMH CXKATUIO, PACTIKCHUIO U

U3rudy 1o npeaeny TeKy4ecTy,

&,,; - pacyeTHOE CONpPOTHUBIECHUE YIJIOBBIX LIBOB cpe3y (YCIOBHOMY) IO METAJIy T'PaHHUIbI
CIUIABJICHUS;

R} - pacdCTHOC COIPOTHUBJICHUC CTaJId PaACTAXKCHUIO, CIKATUILO, I/IBFI/I6y o nMmpeaciy

TEKY4€CTH,

R},n - Ipeacil TCKY4CeCTH CTaJIH, HpHHHMaeMBIfI PaBHbBIM 3HAYCHUIO MMPEACIIa TCKYUCCTHU Y1 10

roCyJapCTBCHHBIM CTAaHJAAPTAM M TCXHUYCCKHUM YCJIOBHUSAM Ha CTAllb,

& - CTaTMYSCKUM MOMEHT CHBHFaeMOfI qaCTHu CCUCHUA 6p}’TTO OTHOCHUTCJIBHO HefITpaHBHOﬁ
ocH,

W, . W,- MOMEHTBI CONPOTUBJICHUSI CEUCHUsI OPYTTO OTHOCHTEINIBHO OCEH COOTBETCTBEHHO ¥ — ¥

ur-¥



Wn: Wy - MOMEHTBI CONPOTHBIICHUs CEUCHHS HETTO OTHOCHTEIIBHO OCEH COOTBETCTBEHHO ¥ = ¥ U
R

& - mMpuHa,
E:ngf - pacueTHasl IUPUHA;
by - mupnHa nouxy (nosica);
&, - IIUPHHA BEICTYNAOIIEH YacTH pedpa, cBeca;

O, Oyl & K03(1)(1)I/IL[I/I€HTBI AL pacdeTa Ha MPOYHOCTH € YUYCTOM PAa3BUTUA INIACTHUYCCKUX

,I[e(l)OpMaiI/Iﬁ MpH U3rude OTHOCUTEILHO OCEH COOTBETCTBEHHO * ~ X, V¥ 70,
£ - SKCIIEHTPUCUTET CUJIBI,
% - BBICOTA;
%f - pacueTHas BBICOTA CTCHKH;
/1, - BBICOTA CTEHKH;
i - paaryC MHEPIMHU CEYEHMUSI,
Ipun - HANMEHBIIHIT PAJINyC HHEPLUH CCUCHHIS,
Iy: i, - PaJMyChl HHCPLHH CCUCHHS OTHOCUTEIBHO OCEH COOTBETCTBEHHO & ~ # 1 J — .V,
% 7 - KaTeT yrioBOro LIBa;
{ - nnuna, nporer;
{, - IIMHA CTOWKH, KOJIOHHBI, pACIIOPKHU,;
{3 - JuIMHa packoca;
lor - pacyeTHasi, yCIOBHAS JUTHHA,;
{ - NIMHA TTaHEeH nosica (PepMbl WIIN KOJIOHHBI,

{, - INIMHA IIaHKH;

{,, - NIMHA CBapHOTO I1IBA,;



;; ' J‘}, - paCYCTHLIC JJIMHBI 3JICMCHTA B INNIOCKOCTAX, MEPIICHAUKYIAPHBIX OCAM COOTBETCTBCHHO
RS R

7% - OTHOCUTEIbHBIA SKCIICHTPUCHUTET (m =2 A1),
Plar - MPUBEACHHBIA OTHOCUTEIBHBINA SKCIICHTPUCUTET (m@f = mn),
¥ - pamuyc;
i .
£ - TONIMHA,
{ ¢ - TONIIMHA NOJKY (T05ACa);
fw - TONIIMHA CTCHKH,

IS_I'.-I/I ,82 - K03(1)(1)I/II_II/I€HTBI UL pacdeTa yrjoBoro miBa COOTBETCTBCHHO IO MCETAJUIy HIBa U 11O

METaJITy TPaHMIIbI CIUIABJICHUS,
¥~ KOOQQUIMEHT yCIoBUiA paboTHI COETMHEHNS;

¥, - K03 QUIUEHT yCIOBUIA pabOTHI;

R KO3 PHUIMEHT HAJISKHOCTH 110 Ha3HAYCHHIO,

Tm - k02 GHUIMEHT HANEKHOCTH TI0 MaTEPHAIY,
“,, - KOO(QUIMEHT HAJIEKHOCTH B PacyeTax 110 BPEMEHHOMY CONPOTUBIIEHUIO;

7 - KOOOPUIUEHT BIUSHUS (OPMBI CEUCHUS;

M’ -rubkocTe (A =iy /1),

.- ycioBHas rTHOKOCTh (A = A [8, [Z);

}x%; - IpUBEJICHHAs! THOKOCTh CTEPKHS CKBO3HOTO CEUCHUS;

}\gf - YCIIOBHAsSI IPUBEICHHAS THOKOCTH CTEPXHS CKBO3HOT'O CEUCHUS (lgf = }x%f- 18 y ‘,."E )i

- A
A4y - YCIIOBHASI THOKOCTD CTEHKH {;"-w == ij, [E ];

A4, - HAMOOJIBINIAS YCIIOBHAS THOKOCTH CTEHKH;



MyiMy-  pacueTHbIC TMOKOCTH DJIEMEHTA B  IUIOCKOCTAX, INEPHCHIAMKY/SAPHBIX — OCSM,

COOTBETCTBEHHO * ~ & g ¥ ~ V.
¥ - koappunmeHT nonepedHoit negopmarun cramu ([lyaccona);
0}, - MECTHOE HaIPSKEHHUE,

Ty, Oy~ HOPMaJbHBIC HANPSDKCHHS, [TAPAJIICIbHBIC OCSM COOTBETCTBEHHO %~ X H ¥ ~

Tx}, - KacaTCIbHOC HAIPSXKCHHUE,

©(x y)~ KOdbUIMENT IPOTOTEHOTO H3rHGa;

©5 - K09 (UIMEHT CHUKEHUS PACUETHBIX CONPOTUBIICHUH MPH M3TUOHO-KPYTHIBHON Gopme
MOTepU YCTOWIUBOCTH OasoK;

Ea = K03(1)(1)I/IL[I/I€HT CHHWI)KCHUA PACUYCTHBIX COHpOTI/IBJ'IeHI/Iﬁ IIpHU BHCHCHTPCHHOM CXKaTHUMU.

TekcT ToKyMeHTa CBEpEH I10:
odunmanpHOE U3TaHKUE
T'occrpoit CCCP - M.: LIUTTI, 1990



