CrpoutenbHble HOPMBI U IPaBUIA CHulI 11-23-81*

T'ocerpoit CCCP Bzamen
CrajibHble KOHCTPYKIUU CHull 1I-B.3-72;
CHull II-1.9-62; CH 376-67

1. OBIIME IMOJIOXKXEHUA

1.1. HacTosimie HOpMBI CIEAyeT cOOMIOAaTh NPH MPOEKTHPOBAHWM CTATBHBIX CTPOUTENHHBIX
KOHCTPYKLUH 31aHUH U COOPYKEHUH pa3IMuHOrO Ha3HAUYEHUSI.

Hopmbl He pacmpoCTpaHSIOTCS Ha IPOEKTUPOBAHHE CTAIBHBIX KOHCTPYKIHH MOCTOB,
TPaHCIIOPTHBIX TOHHEJIEH U TPYO 1O/ HACHITAMH.

[Ipy mpOEKTHPOBAaHUHU CTAIBHBIX KOHCTPYKIWH, HAXOISIIUXCS B OCOOBIX YCIOBHSX IKCIUTyaTalldH
(HanpuMep, KOHCTPYKIHH JTOMEHHBIX Te4el, MAaruCTPalbHbIX M TEXHOJIOTHMYECKHX TPyOONpOBOMOB,
pe3epByapoB CHELHUATIBHOIO HA3HAYEHMS, KOHCTPYKIMH 3[aHHH, MOJBEPTAIOIINXCS CEHCMHUYECKHM,
WHTCHCHUBHBIM TEMIIEPATYPHBIM BO3ACHCTBHAM WM BO3JCHCTBUSIM arpecCHBHBIX Cpell, KOHCTPYKIHH
MOPCKHX THIPOTEXHHYECKUX COOPYXEHHH), KOHCTPYKIMH YHUKaJIbHBIX 34aHHH W COOPYKCHHUH, a
TaKke  CHCHUATBbHBIX BHIOB  KOHCTPYKIMH  (HampuMmep, TPEIBApUTENbHO  HANPSHKEHHBIX,
MPOCTPAaHCTBEHHBIX, BHCSYMX) CIEIyeT COOJIONATh MOMOJHUTEIbHBIC TPEOOBAHUS, OTpa’Karolye
0COOCHHOCTH PabOTHl 3THX KOHCTPYKIHH, NMPEIyCMOTPEHHbIE COOTBETCTBYIOIIMMH HOPMAaTHBHBIMU
JIOKyMEHTaMH, YTBEPKACHHBIMU WK coraacoBaHHbMU ['occtpoem CCCP.

1.2. ITpu mpOEKTHPOBAHUN CTANBHBIX KOHCTPYKIMHA ciieayeT cobmonats Hopmbel CHull mo 3amure
CTPOUTENBHBIX KOHCTPYKIMI OT KOPPO3WH W NPOTHUBOIOXKAPHBIE HOPMBI IPOCKTHPOBAHUS 3IaHUH H
COOpYKEHHH. YBEIMYECHHE TOJIIMHBI MPOKAaTa W CTECHOK TPYO C HENbI0 3alUThl KOHCTPYKIWH OT
KOPPO3HH ¥ NOBBIIICHHS TIPeJiesia OTHECTOMKOCTH KOHCTPYKIMH HE JOITyCKaeTcs.

Bce KOHCTPYKIMH JTOJDKHBI OBITh JOCTYIHBI AJSI HAOJIONCHUS, OYHMCTKH, OKPAcKH, a TaKkKe He
JOJDKHBI 33JCp’KUBATh BIIAry W 3aTPyNHATh IPOBETPHBAHHE. 3aMKHYThIE MPO(QMIN JOIDKHBI OBITH
TepMETH3HPOBAHEL.

1.3*. TIpu IpOeKTHPOBAHUH CTATBHBIX KOHCTPYKIIUHN CIIEIyeT:

BBIOMPATh ONTHMAJILHBIE B TEXHHKO-3KOHOMHUYECKOM OTHOIICHHH CXEMbI COOPYKEHUH M CedeHHs
3JIEMEHTOB;

MPUMEHSTH 5KOHOMHYHBIE TPOQHIIN poKaTa 1 3((EKTUBHBIEC CTAIIH;

NPUMEHATh JUId 3/[aHUH W COOPYXEHHH, KaK NpaBWIO, YHU(UIMPOBAHHBIE THIIOBBIE WIIN
CTaH/IapTHBIE KOHCTPYKIIHH;

NPUMEHSTh TPOTPECCUBHBIE KOHCTPYKIMHM (IPOCTPAHCTBEHHBIE CHCTEMbl W3 CTaHAAPTHBIX
3JIEMEHTOB; KOHCTPYKIMH, COBMELIAIOIINE HECYIIMe M Oorpaxjaaroniue (QyHKIMH; NpeaBapUTEIbHO
HarpspKeHHbIE, BAHTOBBIE, TOHKOJINCTOBBIE 1 KOMOMHNPOBaHHBIE KOHCTPYKIIMN U3 PA3HBIX CTaJel);

IpeycMaTpUBaTh TEXHOJIOTMYHOCTD N3TOTOBJICHUS 1 MOHTa)ka KOHCTPYKIINIA;

NPUMEHATh KOHCTPYKIMH, OOECHEeYHBAIOIINE HAMMEHBUIYIO TPYJIOEMKOCTh WX W3TOTOBIICHUS,
TPaHCTIOPTUPOBAHUS N MOHTaXa;

IpesycMaTpyuBaTh, Kak IPaBWIO, TIOTOYHOE M3TOTOBIICHHE KOHCTPYKIMH M MX KOHBEHEPHBIH MIN
KPYITHOOJIOYHBIA MOHTAX;

IpeycMaTpyuBaTh MPUMEHEHNE 3aBOICKUX COSMHEHUH IPOTPECCUBHBIX THUIIOB (ABTOMATHYECKOH 1
MOJTyaBTOMAaTHYECKON CBAapKH, COCJMHEHUH (IIaHIEeBBIX, ¢ (pe3epOBaHHBIMH TOPLAMH, Ha Oonrax, B
TOM YHCJIe Ha BEICOKOIIPOYHBIX U JIp.);

npejycMaTpuBaTh, KakK IIPaBWJIO, MOHTaKHBIE COCAWHEHWs Ha Oonrax, B TOM 4YHCJIE Ha
BBICOKONPOYHBIX; CBapHblE MOHTAXKHBIE COEIMHEHUS JOIyCKAlOTCd MpPU COOTBETCTBYIOILEM
000CHOBaHUMU;

BBITIOJIHATH TPEOOBaHMS TOCYJapCTBEHHBIX CTAHAAPTOB Ha KOHCTPYKIIMH COOTBETCTBYIOILIETO BHA.

Buecenst Y TBepKIEHbBI Cpok
IMHUUCK uMm. Kydyepenko IIOCTaHOBJICHUEM BBCJICHUS
T'occrpos CCCP T'occrposa CCCP B JIEHCTBHE
ot 14 aBrycra 1981 r. Ne 144 1 auBaps 1982 1.

* [lepensnanue ¢ u3MeHeHUsIMU Ha 1 stHBapst 1987 r. u 1 mrons 1990 r.
1.4. Tlpn npoOEKTUPOBAaHMM 3JaHUH M COOPYXEHHH HEOOXOAWMO NPUHHUMATh KOHCTPYKTHBHBIC
CXeMBbI, 00eCTIeunBaOINe IPOYHOCTD, YCTOHYMBOCTH M MPOCTPAHCTBEHHYIO HEM3MEHSIEMOCTh 3/1aHUH U




COOpY)KEHMH B IIEJIOM, a TaKXKe UX OTHACNIbHBIX JJIEMEHTOB IPHU TPAHCIOPTUPOBAHUU, MOHTAXE M
SKCIUTyaTaluH.

1.5%. Cranu n MaTepuabl COeUHEHNH, OrpaHnueHus o npuMeneHuto craneir C345T u C375T, a
TaKKe JOMOJHHUTEIbHBIE TPEOOBAaHMS K ITOCTAaBISIEMON CTaIHM, MPEIYCMOTPEHHBIE TOCYAapCTBEHHBIMH
cTaHiapramMu M crangapramMu COB WM TeXHHMYECKUMHU YCIIOBHSIMHM, CJEIyeT YKa3blBaThb B PaboOuMx
(KM) u neramupoBousbsix (KMJI) depTexkax cTaJbHBIX KOHCTPYKIMH M B JOKYMEHTAIlMM Ha 3aKa3
MaTepHuasoB.

B 3aBucuMocTH OT 0COOCHHOCTEH KOHCTPYKIMH M WX Y3JOB HEOOXOAMMO NpH 3aKa3e CTalH
yKa3bIBaTh Kiacc crutomnocty o 'OCT 27772-88.

1.6*. CranbHbIe KOHCTPYKIMU M UX PacueT JIOJDKHBI yA0BIeTBOPATH TpeboBanusam ['OCT 27751-88
"HaneXHOCTb CTPOUTENBHBIX KOHCTPYKUUI U ocHOBaHUM. OcHOBHBIE mosoxeHus no pacuery" u CT
COB 3972-83 "HaneXHOCTb CTPOUTENbHBIX KOHCTPYKLUII M ocHOBaHMN. KOHCTpYKIMM CTalbHBIE.
OcHOBHBIE TIOJIOKEHHUSI 110 pacyeTy'.

1.7. PacdeTHBle CXEMBI U OCHOBHBIE MPEINOCBHUIKM pacdeTa JOJDKHBI OTpaXKaTh JCHCTBUTENbHBIC
YCIIOBHS PaOOThI CTAJIBHBIX KOHCTPYKIHH.

CranpHble KOHCTPYKIMM CIEIyeT, KaK MPaBUIIO, PACCUMUTHIBATh KaK €AMHBIE MPOCTPAHCTBEHHBIC
CHCTEMBI.

IIpu pa3geneHuu enUHBIX TNPOCTPAHCTBEHHBIX CHUCTEM HA OTJENbHBIC IUIOCKHE KOHCTPYKIIHH
CIIeyeT yYUThIBaTh B3aUMOJICHCTBUE JIEMEHTOB MEX Ty COOOH M ¢ OCHOBAHUEM.

Breibop pacdeTHBIX CXeM, a Talkke METOJIOB pacyeTa CTaJbHBIX KOHCTPYKLHUII HE00X0IuMOo
MPOU3BOUTE C YI€TOM 3P PEKTUBHOTO UCTIONIb30BaHksS IBM.

1.8. Pacuer crampHBIX KOHCTPYKIHH CledyeT, KaKk IPaBHIIO, BBHINOJIHATH C y4ETOM HEYIPYTuX
nedopmanuii cranu.

Jlia cTaTHyeckd HeonpeAeTUMMbIX KOHCTPYKIUM, METOJUKa pacdeTa KOTOPBIX C yYEeTOM HEYHNpyTHX
nepopmanuii craqu He pa3paboTaHa, pacyeTHbIC yCWIUSA (M3THOAIONIMEe W KPYTSIIUE MOMCHTBI,
MPOJIOJIBbHBIE U TONEPEYHbIE CHIIBI) CIISAYeT ONpEAeNsATh B IPEIINOJIIOKESHUH YIPYTuX Aedopmaiuii
CTaJIY 10 Hele()OPMUPOBAHHOI CXEMe.

[Tpu COOTBETCTBYIOLIEM TEXHUKO-3KOHOMUYECKOM 0OOCHOBaHUM PACUET JOMYCKAeTCs MPOU3BOIUTh
10 1e(OPMUPOBAHHOI CXEMe, YUUTHIBAIOIIEH BIMSHHUE MIEPEMENICHUI KOHCTPYKIMH 110]] Harpy3KoH.

1.9. DnemeHTBl  CTaJdbHBIX KOHCTPYKIMH  JOIKHBI ~HMMETh  MHUHHMAJbHBIE  CCUEHHS,
YIOBJICTBOPSIONINE TPeOOBAaHUAM HACTOAIIMX HOPM C y4eTOM COpPTaMEHTa Ha NpOoKaT U TpyOnl. B
COCTaBHBIX CEUEHHSX, YCTAaHABIIMBAEMBIX PACUETOM, HEJOHANPSHKEHHE HE TOJDKHO MPEeBhIMaTh 5%.

2. MATEPHAJIBI JIJIS1 KOHCTPYKIIMA U COEUHEHUI

2.1*. B 3aBHCHMOCTH OT CTEIICHH OTBETCTBEHHOCTH KOHCTPYKUHMH 3MaHUN W COOPYKEHHUH, a TaKxKe
OT YCIIOBMI WX O3KCIUTyaTallMd BCE€ KOHCTPYKIMH pa3/esisiioTcs Ha uerblpe rpynmel. Cramm uis
CTaNTbHBIX KOHCTPYKIMN 3MaHUI U COOPYKESHUH cIeIyeT MPHHNMATD 10 Tab. 50%*.

Cramu Ui KOHCTPYKIHWH, BO3BOJMMBEIX B KIMMaTHueckux paitoHax I;, |, Il m Il3, HO
9KCIUTyaTUPYEMbIX B OTAIIMBAEMbIX IMTOMEIIEHMAX, CIEeIyeT NPUHUMATh KakK Ul KIMMAaTHYECKOTO
paiiona I, cormacuo tabn. 50%*, 3a mckmouenuem cramu C245 u C275 it KOHCTPYKIMA TPYIITHI 2.

Jist pnaHIeBBIX COSAMHEHUH M PAMHBIX Y3JIOB CIIEIyeT MPUMEHATh pokat mo TY 14-1-4431-88.

2.2* Jlns cBapKH CTANBHBIX KOHCTPYKIHH CIIEAYyeT MPUMEHSTH: JICKTPOIBI I PYIHOU TYrOBOM
cBapku o ['OCT 9467-75*; cBapounyro nposonoky mo ['OCT 2246-70%*; darocer mo 'OCT 9087—
81%*; yrnexucnsiii ra3 mo FOCT 8050-85.

[IpumeHnsieMble cBapouHblE MaTepHajbl M TEXHOJOTUS CBapKH JOJDKHBI O0OecreyrBaTh 3HAUCHUE
BPEMEHHOIO CONPOTHUBICHHUS MeETayla IlIBA HE HIDKE HOPMATHBHOTO 3HAYEHUS BPEMEHHOIO
CONPOTHUBIICHUS! R,, OCHOBHOTO MeTayula, a TaKKe 3HAYCHUS TBEPAOCTH, YIapHOM BSI3KOCTH W
OTHOCUTENILHOTO YAJIMHEHHS METaljla CBApHBIX COEAMHEHMH, YCTaHOBJIEHHBIE COOTBETCTBYIOIIUMU
HOPMAaTHBHBIMH JTOKYMEHTaMHU.

2.3*, OTyuBKH (OTIOpPHBIE YaCTH W T. II.) JUISL CTAIBHBIX KOHCTPYKIMH CIIeqyeT MPOEKTHPOBATh U3
yruiepomuctoit cramu mMapok 15J1, 25J1, 35J1 n 45J1, ynosnerBopsitomield TpeOOBaHMSAM ISl TPYIII
ommBok II wimm III mo TOCT 977-75%, a Takxke n3 ceporo uyryHa mapok CH15, CU20, CU25 n CU30,
ynosneTBopsiromero Tpedboanusm ['OCT 1412-85.

2.4% Jlns OONTOBBIX COCOUHEHUHA CJEIyeT INPUMEHATh CTajdbHBIE OONTHI W  TalKW,
ynosnetBopsiromue tpedoBanusM ['OCT 1759.0-87*, TOCT 1759.4-87* u T'OCT 1759.5-87*, u
maiiosl, ynosierBopstomue TpedoBanusm [OCT 18123-82*.

Bonter cnenyer Ha3zHayate mo tadu. 57* u TOCT 15589-70*, TOCT 15591-70*, TOCT 7796-70%,
T'OCT 7798-70%*, a mpu orpanundecnuu nepopmanuii coenunenuit — mo 'OCT 7805-70*.



TIaiiku cienyer npumensts 1o [OCT 5915-70*: mis 6onToB KiaccoB npoynocty 4.6, 4.8, 5.6 u 5.8
— raiiku kjacca npoyHocTy 4; 1y OOJTOB KIIacCOB MPOYHOCTU 6.6 M 8.8 — ralfku Ki1accoB MPOYHOCTH
COOTBETCTBEHHO 5 U 6, 17151 601TOB Kinacca npoyHocty 10.9 — raiiku knacca npo4HocTH 8.

[aii6b1 cnenyer npumensath: kpyribie no 'OCT 11371-78*, koceie mo 'OCT 10906-78* wu
npyxuHHble HopManbHble o [OCT 6402—70*.

2.5*. Bpibop Mapok ctaiu il GpyHIaMeHTHBIX 00aToB ciienyeT npousBoauts mo 'OCT 24379.0—
80, a X KOHCTPYKIMIO U pa3Mepsl npuanMats o 'OCT 24379.1-80*.

Bountel (U-00pa3Hbie) aist KpeIyIeHUs OTTSDKEK aHTEHHBIX COOPY)KEHMH CBsi3M a Take U-oOpa3Hble
1 QyHIaMEeHTHBIE OOJITHI ONOP BO3AYLIHBIX JMHHUI 3JICKTPOIEpEayt U paclpeieIUTeIbHBIX YCTPOUCTB
cleqyeT mpuMeHsTh u3 ctanu Mapok: 0912C-8 u 10I'2C1-8 mo I'OCT 19281-73* ¢ A0MOIHUATETLHBIM
TpeGOBaHMEM IO yIAPHOIT BS3KOCTH pH Temmepatype munyc 60°C me menee 30 Jix/cm? (3 kre-m/cm?)
B KmMaTmdeckoM paiiore I;; 09T2C-6 u 10I'2C1-6 mo 'OCT 19281-73* B kIMMaTHYECKUX paifoHax
Iy, 11, u II3; BCt3cn2 mo T'OCT 380-71%* (¢ 1990 1. Ct3cm2-1 mo 'OCT 535-88) Bo BceX OCTaNBHBIX
KIIMMaTUYECKUX palioHax.

2.6*. Taiiku ast pyHmaMeHTHBIX 1 U-00pa3HBIX OONTOB ClleAyeT IPUMEHSATS:

Jutst 6onToB n3 ctamu Mapok BCt3cen2 u 20 — ximacca npounoctu 4 mo 'OCT 1759.5-87%;

st 6ontoB m3 cramu Mapok 0912C u 10I2C1 — kmacca mpouHocTr He Hike 5 mo TOCT 1759.5—
87*. lomyckaeTcst MPUMEHATh TaliKH N3 MapOK CTaJIH, IPHHUMAEMBIX I OONTOB.

Taitku quis pyanamenTHeIX 1 U-00pa3HBIX 60NITOB inaMeTpoM MeHee 48 MM cieyeT NIPUMEHATh 110
T'OCT 5915-70%*, nnsa 6ontoB guamerpom 6omee 48 MM — mo FOCT 10605-72*.

2.7*. BeicokonpouHble 00aTH cienyet npuMmenats mo 'OCT 22353-77*, TOCT 22356-77*u TY
14-4-1345-85; raiiku u mai6sl K HUM — 110 T'OCT 22354-77* u I'OCT 22355-77*.

2.8*. JIast HeCymux 3JIEMEHTOB BHUCSYUX IMOKPHITUH, oTTsDKeK onop BJI m OPY, maur u Oamew, a
TaKOKe HAMPSTaeMBIX JJIEMEHTOB B MPEABAPUTEIBHO HANIPSHKEHHBIX KOHCTPYKIUSX CIEAYeT IIPHUMEHSTh:

kaHaThl crimpanbHbeie o [OCT 3062-80%; TOCT 3063-80*, TOCT 3064-80%;

kaHatbel aBoHOM cBuBKH Mo ['OCT 3066—-80*; TOCT 3067-74*; TOCT 3068-74%*; TOCT 3081—
80*; TOCT 7669-80*; TOCT 14954-80%,

KaHaThl 3akpeIThie Hecymme mo ['OCT 3090-73*; TOCT 18900-73* T'OCT 18901-73*; TOCT
18902-73*; TOCT 7675-73*; TOCT 7676—73%;

My9Kd W TIPSO [apajuleNIbHBIX — NPOBOJOK, (OPMHPYEMBIX U3 KAaHAaTHOHW ITPOBOJIOKH,
ynosneTBopsiroeit TpedoBanusim 'OCT 7372—79%.

2.9. O®usnyeckne XapaKTEPUCTHKA MaTE€pHalIOB, IMPUMEHSEMBIX /IS CTaJbHBIX KOHCTPYKIHWH,
CcJle/lyeT IPUHAMATh COTJIACHO MPHIL. 3.

3. PACUETHBIE XAPAKTEPUCTUKH MATEPHUAJIOB U COEJUHEHU

3.1*. PacueTHble CONPOTHBICHUS IpOKara, THYTHIX Npoduied U TpyO sl passiMuHBIX BHJOB
HaIpsHKEHHBIX COCTOSIHUI CIIEyeT ONpeAeNsiTh 0 (GopMyJiaM, IPUBEIEHHBIM B Ta0. 1%,

Tabmuma 1*
VYcaosHoe Pacuernblie
HanpspkeHHOE cocTOsIHUE o0o3HauCHNE COIPOTUBIICHUS
IpoKaTa u Tpyo
Pactsoxenue, [To mpeneny TexydecTr Ry Ry = Ryn/ ¥
cKaThe U U3rub [To BpeMeHHOMY CONIPOTHBICHHUIO Ry Ry = Run/ ¥
Cuur R Rs = 0,58Ryn/ ¥
CwmsTne TOpueBOl MOBEpXHOCTH (IPH HATMYMH IIPUTOHKH) Rp Rp = Run/¥n
CMsaTre MeCTHOE B IWJIMHAPWUYECKHX IMapHupax (mamdax) Rip Rip = 0,5Run/ 1
[IPY TUTOTHOM KACaHHU
JnameTpanbpHOe cxxaThe KaTKoB (MpU CBOOOTHOM KacaHUU B Red Req = 0,025R 0/
KOHCTPYKITHSIX C OTPAHUYCHHOM TOABMIKHOCTHIO)
PactshxeHue B HanpaBIIeHUH TOJITUHBI TIpokaTa (10 60 M) Rin Rin = 0,5Ryn/ #n

O06o3HaueHue, npuHATOE B Tabm. 1*:
¥ — K03 pHIMeHT HaIeKHOCTH IO MaTepHaITy, OTPEAeIIIEMbI B COOTBETCTBUU C II. 3.2%,




3.2*. 3navyenus ko3pUIMEHTOB HA/EKHOCTH MO MaTepually NpoKara, THYTHIX NMpoduied u Tpyo
clle/lyeT NpUHUMATh 110 Tabu. 2%,

Tabnuma 2*
l'ocynapcTBeHHBIH CTaHIAPT WM TEXHUYECKUE YCIOBHS Ha IPOKAT Koadpunpment nagexunoctu
110 MaTEPUAIY Jn
T'OCT 2777288 (kpome craneit C590, C590K); TV 14-1-3023-80 (st 1,025
Kpyra, KBagpaTa, TOJIOCHI)
T'OCT 27772-88 (cramm C590, C590K); TOCT 380-71** (ans kpyra u 1,050

KBagpaTa pazMepamu, orcyrcTBytomumu B TY 14-1-3023-80); TOCT
19281-73* [mnst xpyra ¥ KBagpaTa ¢ mpeaesom Tekydectd 1o 380 Mlla
(39 krc/Mm?) u pasmepamu, orcyrctByrommmu B TY 14-1-3023-80];
I'OCT 10705-80*; 'OCT 10706—76*

I'OCT 19281-73* [mma kpyra W KBajgpara C TpEAeiIoM TEKydecTd 1,100
cebime 380 MIla (39 kre/mm?) u pasmepamu, orcyrcTByromuMu B TY
14-1-3023-80]; 'OCT 8731-87; TY 14-3-567-76

PacueTHBIE CONPOTHBIICHNS NPH PACTSHKEHHUH, CXKATHM W H3THOE JIMCTOBOTO, IIMPOKOIIOJIOCHOTO
YHHUBEPCAIbHOTO W (PACOHHOTO IMpOKaTa MpUBeIeHBI B Tabn. 51%, tpyd — B Tabn. 51,a. PacuerHsie
COINPOTHUBIICHUS! THYTBHIX TNpOQMICH CcleayeT NPUHUMATh DPAaBHBIMH PAaCUETHBIM CONPOTHBICHHAM
JMCTOBOTO TPOKAaTa, M3 KOTOPOTO OHU M3TOTOBJICHBI, IPH 3TOM JIOIIYCKAeTCsl yUUTHIBATh YIPOUHEHHE
CTaJIM JINCTOBOTO TIPOKaTa B 30HE T'HOa.

PacueTHBIE COMPOTHBIEHUS KPYIIIOTO, KBaIPaTHOTO U MOJOCOBOTO MPOKATa CIECAYET OMPEACIATh MO
Tabn. 1*, npunumas 3HaueHus Ry, 1 Ry, paBHBIMH COOTBETCTBEHHO NpEENy TEKYYECTH H BPEMEHHOMY
comporusieHnto mo TY 14-1-3023-80, TOCT 380-71** (¢ 1990 r. TOCT 535-88) u TOCT 19281
73*.

PacueTHBIE CONPOTHBIICHHS NPOKAaTa CMATHIO TOPLEBOM IIOBEPXHOCTH, MECTHOMY CMSTHIO B
[WJIMHAPHIECKUX MapHUPaX U JUaMETPATbHOMY CXKaTHIO KaTKOB IIPUBEICHBI B Ta0I. 52%*.

3.3. PacueTHble CONPOTHBIEHHS OTIMBOK M3 YIJICPOJUCTON CTAIM M CEPOro 4YyryHa CIEmyeT
MPUHUMATE 110 Ta0I. 53 u 54.

3.4. PacueTHbBIE COIPOTHBIICHHS CBApHBIX COEAWHEHHH JUIS Pa3iIMYHBIX BHJOB COCAMHEHUH W
HaIpsHKEHHBIX COCTOSIHUN CIIEyeT ONPEeAeNsATh 0 (GopMysiaM, TPUBEAECHHBIM B Ta0II. 3.

Tabmuma 3
CaapHsle Hanpsoxenue cocrosiaue VYcnosHoe Pacuernsie
COCIMHEHUS o0o3HaueHne COIPOTHUBIICHUS
CBapHBIX
COEeIMHEHNN
CreikoBele | Cxxatue. PacrshkeHue w [o mpenemy Ruy Ruy =Ry
n3ruo pu TEKy4ecTH
aBTOMAaTHYECKOH,
MOJTyaBTOMAaTHYECKOH —WIIN
py4yHOI CBapKe c
(usndecKumM
KOHTpoJeM kadecTBa BOB | Ilo BpeMeHHOMY Rwu Rwu = Ry
CONPOTHUBIICHUIO
Pactsbkenne u m3rud mpu ITo mpeneny Ruy Rwy = 0,85R,
aBTOMAaTHYECKOH, TEKy4ecTH
MOJTyaBTOMATH4YECKOH — WIIH
pYy4HOI1 cBapke
Crpur Rus Rus = Rs
C yrnoBsiMu Cpe3 (ycIoBHBIH) ITo meTanny mBa R R 055 M
LIBaMH wi = U
ywm
ITo meTamny Ruz Ry, = 0,45R,,
TPaHULIBI




| | CILIABICHUS | |

Ipumeuanus: 1. Jlnsg 0IBOB, BRITOTHICMBIX PYYHON CBapKOW, 3HAUCHHUS Ry, ClIeAyeT NpuHUMATh
PABHBIMH 3HAYCHUSAM BPEMCHHOTO COMPOTHUBIICHHS Pa3phIBy MeTallTa 1Ba, ykazaHHbeM B [OCT 9467—
75*.

2. 15151 1IBOB, BBHIMOJIHAEMBIX aBTOMATHYCCKON HJIH MIOJTYaBTOMATUIECCKOM CBapKOU, 3HaAYCHUE Ry,
CleIyeT MPUHUMATH 10 Ta0JI. 4* HACTOSIIIUX HOPM.

3. 3nauenus koaduiMeHTa HaICKHOCTU IO MATEPUAITY IIBA ¥y CIACIYET IPUHUMATH PABHBIMU:
1,25 — npu 3HaueHHsAX Ry He Oomee 490 Mlla (5 000 KFC/CMZ); 1.35 — npu 3HaUeHUAX Ry 590 MIla
(6 000 kre/em?) u Gornee.

PacueTHble CONMPOTHBICHHS CTHIKOBBIX COCJMHEHUN JIIEMEHTOB U3 CTalleii C pa3HbIMH
HOPMAaTHBHBIMH COTIPOTHBICHUSIMHU CJIEAYET NPUHAMATH KaK Ul CTBHIKOBBIX COCIUHEHHN W3 CTalH C
MEHBIINM 3HAaYEHHEM HOPMATHBHOTO COIPOTHBIICHUSL.

PacueTHbIe COMPOTHBIICHHUS METAILIA IIBOB CBAPHBIX COSTUHEHHH C YIIIOBBIMU LIIBAMU [IPUBE/ICHbI B
Tabm. 56.

3.5. PacueTHbIe COMPOTHUBIICHUS OAHOOOJTOBBIX COSIUHEHHH CIIEIYeT OMpenesiTh no (hopmynam,
MPYUBEACHHBIM B Ta0M. 5*.

PacueTHbIe CONPOTHBICHHUS CpPe3y M PACTSHKCHHIO OONTOB MpUBEACHBI B Tabm. S58%*, cMsTHIO
3JIEMEHTOB, COEIMHAEMBIX 00JITaMu, — B Ta0I. 59%*,

3.6*. PacueTHOE COMPOTHUBIICHHE PACTHKEHUIO (DYHIAMEHTHBIX 00NTOB Ry, ClEIyeT onpenensts no
thopmye

Rpa=0,5R. Q)

PacueTtHOE compoTuBieHne pacTsokeHuro U-o0pasHbIx 00nToB Ry, ykaszaHHBIX B 1. 2.5%, ciemyer
OTIPEETATH 1o (hopMyIe
Rpv = 0,45R . 2)

PacueTHBIE CONPOTHBIEHHS PACTSIKEHHIO (DYHIAaMEHTHBIX OOJITOB IPUBEAEHHI B Ta0I. 60*.
3.7. PacueTHOE CONPOTHBICHHUE PACTSKCHNIO BBICOKOIIPOYHBIX O0NTOB Ry, clieqyeT onpenensTs mo
thopmye
Rbh = 017Rbun: (3)

rzie Rpyn — HaMMeHblIee BpeMEHHOE CONPOTHBIIEHUE 00JITa pa3phIBy, NpUHUMaeMoe 110 Tabi. 61%.
3.8. PacyerHoe CONMPOTHBICHHWE PACTSDKCHHIO BBICOKOIIPOYHOW CTaNbHOM MPOBOJOKH Ry,
MPUMEHSEMON B BUIE ITyYKOB WIIH NPSACH, CIIeyeT ONpenessTs o Gopmyre

Rdh = 0:63Run- (4)

3.9. 3HayeHHe paACUYETHOTO CONPOTUBICHHS (YCHIIHS) PAaCTIKEHHIO CTaJbHOTO KaHATa CleayeT
NPUHUMATh PABHBIM 3HAYCHUIO pa3pBIBHOTO YCHIMsA KaHAata B IEJIOM, YCTAHOBJICHHOMY
rOCYyJapCTBEHHBIMH CTaHIAPTAMHU WM TEXHHYSCKHMMH YCIOBUSMH Ha CTaJbHBIC KAHATHIL, ISICHHOMY Ha
K03(ULMEHT HA/IS)KHOCTH Jp = 1,6.

Tabmuma 4*
Mapxku nipososoku (o F'OCT 2246—70%) st
aBTOMAaTHUYECKON MIJIM MOJIYyaBTOMATHYECKON
CBapKu Mapxku nopoIKoBoi 3HaueHNUs HOPMATUBHOTO
o1 (hIrocoM B YIJIEKHCIJIOM ra3e TIPOBOJIOKH CONPOTHUBIICHUS MeTaJljIa
('OCT 9087-81%) (o TOCT 8050-85) (o TOCT 26271-84) 1Ba
WJIM B €70 CMECH C Ruun, MITa (kre/em?)
aproHoM
(o TOCT 10157-79%)
CB-08, CB-08A — — 410 (4200)
CB-08T'A — — 450 (4600)
Ce-10T'A CB-0812C II1-AHS, T1I1-AH3 490 (5000)
Cs-10HMA, Cg-10I"2 CB-08T2C* — 590 (6000)
CB-09XH2I'MIO CB-10XT"2CMA - 685 (7000)
CB-08X110 CB-08XT2/T1O




* Ilpu cBapke npoBosokoit C-08I'2C 3navyenust Ry, cinenyer npunuMath paBabiM 590 MIla (6000
Krc/cM?) TONBKO [UIs YITOBBIX IIBOB C KaTeToM Ki < 8 MM B KOHCTPYKIWMSX M3 CTAIH C TPEACTIOM
texydectu 440 MIla (4500 kre/em?) u Gonee.

Tabmuma 5*
PacuerHble cONpOTHBICHUS OTHOOOITOBBIX COSTNHEHHI
CMSTHIO
COCAUHSICMBIX
Hanpsoxernoe VYcenosHoe Cpe3y H pacTsHKEHHUIO OOJITOB Kitacca 3JIECMEHTOB U3
COCTOSIHUC 0003HaYCHUE CTaju C
TIpeIesIoM
TEKy4eCcTH
1o 440 MIla
4.6;5.6; 6.6 4.8;5.8 8.8;10.9 (4500 KI‘C/CMZ)
Cpe3 Rbs Rbs = 0:38Rbun Rbs = 0:4Rbun Rbs = 014Rbun —
PacTskenune Rt Rots = 0,38Rpun | Rpt=0,38Rpun | Rot = 0,38Rpun —
CwMmsiTie Rup
a) Goxrer - - - R, = (06 +410Ruyp
KJjacca E
TOYHOCTH A
6) Goxrer - - - R, = (06+3405m)p
knacca Bu C ’ E

I[Ipumeuanue. Jlomyckaercst IPUMEHATh BBICOKONIPOUHBIC OONTHI O€3 PErylupyeMoro HaTsDKEHUS
u3 ctamu Mapku 40X “celeKT”, Ipu 3TOM pacueTHBIC COTPOTHBICHUS Rys 1 Ry citeyeT onpenenars kKak
1utst 6onroB Kinacca 10.9, a pacueTHOE CONPOTHBIIEHHE KaK ISt 001TOB Kitacca TouHocTH B u C.

Bricokonpounsre 6ontel mo TY 14-4-1345-85 mormyckaercst mpUMEHSTH TOJNBKO MPH UX padoTe Ha
pacTsDKeHHeE.

4*, YUET YCJIOBUM PABOTBI U HASHAUEHU S KOHCTPYKIUIA

[Tpu pacyere KOHCTPYKIMH M COEIUHEHHH CIIEAYET YYHTHIBATh: KOI(PGHUIUESHTH HAJIEKHOCTH IO
Ha3HAYEHWIO ), TNpHHUMaeMmble coriacHo [IpaBuiaM ydera CTENEeHM OTBETCTBEHHOCTH 3AaHUH W
COOpY’KEHHH NPH NPOSKTUPOBAHUN KOHCTPYKIIHH;

K03 ULMEHT HAZEKHOCTH J, = 1,3 17151 27IEMEHTOB KOHCTPYKIIMH, paCCUUTHIBAEMbBIX Ha MTPOYHOCTD
C MCIOJIb30BAHMEM pacyeTHBIX CONPOTHBICHUI R;

Ko3pPHUIMEHTEI yCcIOBUH paboThl )% U KOA(DGUIMEHTH YCIOBHHA pabOTHl COCAWHCHHS 7,
NpUHAMaeMble o Tabu. 6* wm 35%, pasnmenaM HacTOAIIMX HOPM IO IIPOEKTHPOBAHWIO 3JaHUH,
COOpPY)KEHHU M KOHCTPYKIIHIA, a TaKXKe M0 pHIL. 4%,

Tabmuma 6*
OneMeHTbl KOHCTPYKIUI Koadpunmentst
YCIIOBHIA pabOTEI
Ye

1. CrmomHble OanKy M CKaThIe AIEMEHTHI epM MEepeKPHITHHA MO 3aJJaMH TEaTpoB, 0,9
KIyOOB, KHHOTEAaTpOB, MOJ TPHOyHaMH, IO MOMEIICHUSIMH MAara3uHOB,
KHUTOXPAHWINII U apXWBOB M T. TI. IPX BECE MEPEKPHITHHA, PABHOM WM OOJIBIIEM
BPEMEHHON Harpy3ku
2. KostoHHBI OOIIIECTBCHHBIX 3IaHHI U OIIOP BOJAOHAMOPHBIX OaleH 0,95
3. Cxarble OCHOBHBIE DJJIEMEHTH (KpOME OIOPHBIX) pEIIeTKH COCTaBHOTIO 0,8
TaBPOBOTO CEUEHHS M3 YTOJKOB CBapHBIX (epM MOKPHITHH U MEepeKPBITHHA
(HanpuMep, CTPONMIIBHBIX M AHATOTUYHBIX UM (epM) pu TnokocTu A > 60
4. CrutoniHble OaJIKH IPU pacyeTax Ha OOIIYyI0 yCTOHYMBOCTD NpH @y < 1,0 0,95
5. 3aTsDKKH, TATH, OTTSDKKH, TI0ABECKH, BBITIOJTHEHHBIE U3 IPOKATHOM cTanm 0,9
6. D1eMeHTHI CTeP)KHEBBIX KOHCTPYKIUH ITOKPBITHH H TEPEKPBITHIA:

a) ckartble (32 HCKITIOYSHHEM 3aMKHYTBIX TPyOUaThIX CEUCHUH) NP pacdyeTax Ha 0,95



YCTOHYHMBOCTH
0) pacTSHYTBIX B CBAPHBIX KOHCTPYKIHUAX 0,95
B) pacTsHyTble, CKaTble, a TaKXe CTBIKOBbIE HAKJIAJAKA B OOJITOBBIX 1,05
KOHCTPYKIMSAX (KpOME KOHCTPYKIMH Ha BBICOKONPOYHBIX OOJTax) W3 CTadM C
npenenoM Tekydectd go 440 MlIla (4500 KFC/CMZ), HECYIIUX CTAaTHUYECKYIO
Harpysky, Ipu pacueTax Ha IPOYHOCTh
7. CrutomHpele cocTaBHbIE OalIKH, KOJIOHHBI, @ TAKXKE CTHIKOBBIE HAKJIAJAKH U3 CTaJH 1,1
¢ mpenenoMm Tekydectu jno 440 MIla (4500 KFC/CMZ), HECYIUE CTaTUYECKYIO
Harpy3Ky Y BBIIOJIHEHHBIE C IOMOIIBIO OOJITOBBIX COETMHEHHH (KPOME COEIMHEHUH
Ha BBICOKOTIPOYHBIX 00JITax), MPH pacueTax Ha IPOYHOCTh
8. CeueHMs NMPOKATHBIX M CBapHBIX 3JEMEHTOB, a TAK)Ke HAKJIAIOK M3 CTald C
npejenoM Tekydect 1o 440 MIla (4500 KFC/CMZ) B MECTaX CTHIKOB, BBIITOJTHEHHBIX
Ha Oonrax (KpoMe CTBHIKOB Ha BBICOKONPOYHBIX 00JTaX), HECYHIMX CTaTHYECKYIO
Harpysky, Ipu pacueTax Ha IPOYHOCTb!
a) CIUIOIIHBIX OANOK U KOJIOHH 11
6) CTep KHEBBIX KOHCTPYKIUH U MepeKphITUit 1,05
9. Cxatble 3JI€MEHTHI PEIIeTKH MPOCTPAHCTBEHHBIX PEIIeTUaThIX KOHCTPYKIUH U3
OJIMHOYHBIX PABHOIOJIOYHBIX (MIPUKPEIUIAEMBIX O0IbIIeH MOIKON) YTOJIKOB!
a) MpUKpeIUIsieMble HEMOCPEACTBEHHO K MOosicaM OIHOM MOJKOW CBapHBIMU
IBaMu JIM00 JByMs 60onTaMu U OoJiee, MOCTaBJICHHBIMH BJIOJIb YrOJIKa:

packockl 1o puc. 9%, a 0,9
pacrmopku 1o puc. 9%, 6, ¢ 0,9
packocsl o puc. 9%, 6, e, 0 0,8
6) mpHKperuIieMble HEIOCPEACTBEHHO K MOsicaM OAHOM MONKOH, OqHUM 60NTOM 0,75

(kpoMe yKa3zaHHBIX B I03. 9, B HacTOsIIEH TaONUIBI), a TakKe MPUKPEIUIsieMble
yepe3 (pacoHKy He3aBHCHMO OT BUJIA COCTUHCHUS

B) MPH CIIOKHOM MEPEKPECTHOM PEIIETKE ¢ OJHOOONTOBBIMU COCTUHECHUSIMH 110 0,7
puc. 9%, e
10. CxaTble 37€MEHTHI U3 OJMHOYHBIX YTOJIKOB, IIPUKpEIUIiEMBbIe OIHOM MOJIKOH 0,75

(71 HEPaBHOTIOJNIOYHBIX YTOJKOB TOJBKO MEHBIIEH MOJKOH), 32 HCKIIOYEHHUEM
9JIEMEHTOB KOHCTPYKIIMHA, YKa3aHHBIX B T03. 9 HACTOAIIEH TaOIMIbI, pACKOCOB TIO
puc. 9%, 6, MpUKpETIIeMbIX HEMOCPEACTBEHHO K IMOsCaM CBapHBIMU IIBAMU JIMOO
JIByMsi OonTamu U 0Oojiee, MOCTABJICHHBIMH BIOJb Yrojika, W IUIOCKUX (epM u3
OJIMHOYHBIX YTOJIKOB

11. OnopHbIe TUIMTHI U3 CTANK C MpeneoM Tekydectu a0 285 Mlla (2900 KFC/CMZ),
HECYIIHe CTaTHYECKYIO HAarpy3Ky, TOJIIUHOM, MM:

a) no 40 1,2
6) cBormre 40 10 60 1,15
B) cBblute 60 10 80 11

Ipumeuanus: 1. Koadpdumumentsr ycmoBmii paboTel Y, < | mpm pacdere OTHOBPEMEHHO
YUUTBIBATh HE CIIEITyeT.

2. KoadppunmeHTH yenoBmid paboThI, MPUBEICHHBIE COOTBETCTBEHHO BT03. 1 1 6,B; 1 m 7; 1 u §; 2
n7;2u8,a; 3 ub,B, Ipu pacyere cilelyeT YYUThIBATH OJTHOBPEMEHHO.

3. KoaddunumeHTs! ycroBmid paboThI, IpUBEJCHHBIC B 1103. 3; 4; 6, a, B; 7; 8; 9 u 10, a Taxke B 1m03.
5 u 6, 6 (KkpoMe CTBIKOBBIX CBapHBIX COEIMHEHMH), NPH pacyeTe COEAMHEHHH paccMaTpHBaeMbIX
SJIEMEHTOB YUUTBIBAaTh HE CIEAYET.

4. B ciydasix, He OTOBOPEHHBIX B HACTOSIIIUX HOPMax, B GOpPMyIax CleayeT MpUHUMATD Y, = 1.

5. PACYET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIUI1 HA OCEBBIE CUJIbI U
n3rub
HOEHTPAJIBHO-PACTAHYTBIE 1 IEHTPAJIBHO-C/KATBIE JIEMEHTbBI

5.1. Pacuer Ha MPOYHOCTH 3JIEMEHTOB, MOJBEPKEHHBIX LIEHTPAIBHOMY PACTSDKEHHIO MM CXKATUIO
cuitoit N, kpoMe yKa3aHHBIX B II. 5.2, CJIe/lyeT BHIIIOJHATS 110 (opMyJe

N

n



Pacuer Ha IPOYHOCTH CEYEHHMH B MeCTax KpPEIUICHUS DPACTSHYTBIX DJIEMEHTOB M3 OAMHOYHBIX
YTOJIKOB, IPUKPEIISIEMBIX OJHOW MOJIKON O0JITaMu, ClieqyeT BBIIOIHATE 1o Gopmyiam (5) u (6). [lpu
9TOM 3HadeHHe ¥, B hopmyie (6) TOIHKHO MPHHAMATHCS 1O TPHIL. 4% HACTOSIINX HOPM.

5.2. Pacuer Ha IPOYHOCTH PACTAHYTHIX IIEMEHTOB KOHCTPYKIIM# U3 CTalK ¢ COOTHOLIeHHeM Ry/y, >
Ry, sKcIuTyaTarysi KOTOPEIX BO3MOKHA M TIOCNE JOCTHKEHHS METAJUIOM MpesieNna TeKydecTH, ClelyeT
BBITIOJIHATH 1O popMyIie

N Ry
4 Y

n

(6)

5.3. Pacuer Ha yCTOMYMBOCTH CIUIOHIIHOCTEHYATBIX 3JIEMEHTOB, IOJBEPXKEHHBIX IEHTPATHHOMY
cxaThio cuioi N, ciemyeT BBINOIHATH 1Mo hopMyJe

N
—<Ry. 7
oA Ve (7
3HaquI/Iﬂ_ @ CIIelyeT OMPeIeTIATh 0 GopMyTam:
mpu 0< A <2,5
R _ =
¢=1—(0,073—5,53?y)1\/5; ®)
npu 2,5 <X <45
R R, _ R, -,
=147 13,02 —(0,371— 27,32 )7 +(0,0275— 5,53 —2 )72 ©)
E E E
npu A > 4,5
22(51-2)

YucneHHbIe 3HAYCHUS ¢ IPUBEICHBI B Ta0I. 72.

5.4*% CrepXHH W3 OJMHOYHBIX YTOJKOB JIOJDKHBI PAacCUMTHIBATHCS Ha LEHTPAIbHOE CKaTHE B
COOTBETCTBHH C TPeOOBAHUSAMM, M3JIOKEHHBIMU B 1. 5.3. Ilpu ompeneneHun THOKOCTH 3THX CTepIKHEH
pajiyCc HHEPIMH CCUCHHS YTOJIKa | M PaCueTHYIO JIIHHY lg citeyet mpuaHuMath coracuo . 6.1-6.7.

IIpu pacdere MOSICOB M 3IEMEHTOB PEIIETKH NPOCTPAHCTBEHHBIX KOHCTPYKIMH M3 OAMHOYHBIX
YrOJIKOB CJIEJyeT BBIIOJIHATH TpeOoBaHus 1. 15.10%* HacTOSIIMX HOPM.

5.5. CxaTble SJIEMEHTBI CO CIUIOIIHBIMU CTEHKaMM OTKphITOro I1-o6pasHoro ceyenus npu Ay < 34y,
rae Ax 1 Ay — pacdeTHbIe THOKOCTH 3/IEMEHTa B IIIOCKOCTSX, TIEPIEHANKYISPHBIX OCSM COOTBETCTBEHHO
X—X u Y=Y (puc. 1), pekoMeHIyeTCsl YKPeIUITh TUIAHKaMH WJIM PEIIETKOM, MpH 3TOM JOJKHBI OBITh
BBITIOJIHEHBI TPpeOoBaHus niL. 5.6 u 5.8%.

a) 0) 6)

; y y y

a, 1
x X X X X X
! h
- Y —_ | (5
b
y y y

Puc. 1. [T-o6pa3Hble CEeUCHUS ITEMEHTOB
a — OTKPBITOE; O, 8 — YKPEIUICHHBIE INTAHKAMH HIIH PELIETKO

IIpu OTCYTCTBHHM IJIAHOK WIIM PEIIETKN TaKUe 3JIEMEHThI TOMUMO pacueTa 1o gopmyne (7) ciemyer
MIPOBEPATH Ha YCTOHYNBOCTH MPH HU3THOHO-KPYTHIBHOHM (hopMe MOTepH YCTOMYMBOCTH 110 (hopMyIIe

——=<Ry,, 11
co, 4 yPe (11)



rae @ — Ko3(GGUUHUEHT IPOJOIBHOTO U3rH0a, BEYUCIIAEMBIH COINIACHO TpeOOBaHHUAM I1. 5.3;
¢ — k03 puIIeHT, onpenenieMsIi o popmyIe

c= 2 (12)

2
1+0+ |10y +10%

8J J
rz{65:4—p;,u: (02 +0,]56—tzﬂj;
U J,h Ah

a= ax/h — OTHOCUTEJIILHOC pAaCCTOAHUEC MCKAY LHCHTPOM TSAKECTU U ICHTPOM u3ruba.
J +J ]
X y 2 3
———2+a’iJ, == bt
Ah 2 t 3 AN
Ja) - CeKTOpI/IaJILHHﬁ MOMCHT MHECPUUU CCUCHUSA,
bi u ti — COOTBETCTBCHHO HIMPHUHA U TOJIIWHA MIPAMOYTOJIbHBIX 3JIEMCHTOB, COCTABJIAOIIUX CCUYCHUEC.

3nece p =

Jlis ceueHus, NPUBEIEHHOTO Ha puc. 1, a, 3HAUEHHs ﬁ , At;; > M O JIOIDKHBI OTIPE/IETSTHCS
o hopmysam:
J, 39+28 J, I(tY o 46E)
5 = 5 > =S| 5] = > (13)
T (6+ 7 AR’ 3\ h 2+ B)(6+ )
rae = bih.

5.6. JIsl COCTaBHBIX CXKATHIX CTEPKHEH, BETBH KOTOPHIX COCTUHEHBI IUIAHKAMHU WM PEIICTKAMM,
KO3 PHUIUCHT ¢ OTHOCHUTEIBHO CBOOOIHOM OcH (MEPICHANKYIIAPHON IIOCKOCTH IJIAHOK HJIH PEIICTOK)

JOJDKEH ompeaenaThes o dopmynaM (8) — (10) ¢ 3aMeHOH B HEX A HAa A 3HAUEHHE A o CIAEAYET
OTIPE/IENATH B 3aBUCHMOCTH OT 3HAUCHUH Agf, IPUBEICHHBIX B Ta0I. 7.



Tabmuma 7

Tun Cxema IIpuBecHHBIC THOKOCTH Aef COCTABHBIX CTEPIKHEH CKBO3HOT'O CCUCHHS
CeUCHHUS CeucHHUS C TUIAaHKAMU TIPU C penreTkaMu
\]5 |/(Jbb) <5 JS |/(Jbb) >5
1
2 2 _ 2 2
P Aee = /A2 +0,824 (A +n) (14) A, =AJAD + a7 D) S A
Y A.,ef Ao, (20)
2 v
d1
1,7
P s
i _ 2 2 2 _ 2 2 2
Ht | ae =JZ vos2ian)F Baen)]0) | A = JF+E 2w, Jaz v e ) @Y
%'I‘;' ) A, A,
E]
3 ;:}%\ —i
¥
s, _\/ 2 2 = /A2 2 (19 2
S }ief~ = /A" +0,824; (1 + 3n; ) (16) Aer A +1,34; (19) A, = a2 4 (22)
B 3A,
O0o03Ha4YeHNs NPUHATHIE B TA0M. 7:
b — paccTOsTHUE MKy OCSIMH BETBEH;
| — pacCTOsTHHE MEKIY IICHTPaMH IUIAHOK;
A — HanbobIIast THOKOCTh BCETO CTEPIKHS;
A1y Aoy Az — THOKOCTHh OTIENBHBIX BETBEH NpPH H3rHOE WX B IUIOCKOCTSX, TMEPICHAWKYISPHBIX OCSIM COOTBeTcTBeHHO 1-1, 2-2 m 3-3, Ha ydJacTKax MExay
MIPUBAapPECHHBIMU IIAHKAMU (B CBETY) WIIM MEXKAY LIEHTPaMH KPaiiHUX OOJITOB;
A — TUIOIIAlb CEYCHHUS BCETO CTEPIKHS;
Ags 11 Agp — IUTOIA/IA CEUYSHHUI PACKOCOB PEHICTOK (TIPH KPECTOBOU PEIIeTKE — IBYX PACKOCOB), JICXKAIIHNX B INIOCKOCTSIX, IEPICHANKYSIPHBIX OCSIM COOTBETCTBEHHO 1—
1lu2-2,
Aq — IUIOIIAJb CEYCHHS pacKoca pemieTKd (MpH KPeCcTOBOHM pemieTke — JABYX PacKOCOB), JIeXKamled B IDIOCKOCTH OMHOH TpaHH (ISl TPEXTPaHHOTO
PaBHOCTOPOHHETO CTEPIKHA);
3
a
— k03¢ HUIHEeHTHI, onpeaersieMble Mo GopMyne o = 10—,
o u o bun , ompes; hopmy 77
rne a,b,l — pa3Mepsbl, ONpeesIEMBIE 0 PUC. 2;
n, Ng, Ny, N3 — K03 GUITMESHTHI, OTIpe/IeNIIeMble COOTBETCTBEHHO MO PopMyJiam;
n= sy = H = N3 = ———,
JSZ Jsll ‘]SZI Jsj
31€Ch  Jp M Jps — MOMEHTBI HHEPIIUH CEUYCHHUsI BETBEH OTHOCHTENILHO ocell cooTBeTcTBeHHO 1-1 1 3—-3 (st ceuennit Tumos 1 u 3);
Jo1 1 Jp2 — TO K€, IBYX YTOJKOB OTHOCHTEIBHO OCEH COOTBETCTBeHHO 1-1 n 2—2 (st cedeHust tuma 2);

Js — MOMEHT WHEPIIUY CEYCHHS OJTHOM TTAHKH OTHOCUTENILHO COOCTBEHHOM ocu X—X (puc. 3);
Js1 1 Jsp — MOMEHTBI HHEPIIMH CEUSHHUS OJTHOM M3 TUIAHOK, JISKAIIUX B IUIOCKOCTSIX, IEPHEHANKYIISIPHBIX OCSIM COOTBETCTBEHHO 1-1 n 2—2 (amst ceueHus tumna 2).




B COCTaBHBIX CTEp)KHSAX C pCIICTKAMH MMOMHMO pacueTa Ha YCTOWYHMBOCTH CTCPKHS B IEIIOM
CJIEIyeT MPOBEPATh YCTOMYUBOCTH OTMIEIBHBIX BETBEH HA YUACTKAX MEKIY y3JIaMHU.

I'ubKxocTh OTHENBHBIX BeTBEH Ay, A, M A3 Ha ydacTke MEeXAYy IDTAaHKaMH JT0JDKHA OBITH He O6oee 40.

[Ipu HanuYuy B OMHON M3 IUTOCKOCTEH CIUIONIHOTO JIUCTAa BMECTO IUIAHOK (puc. 1, 6, 8) THOKOCTH
BETBH JOIDKHA BBIUHACIATHCS 10 pAAWyCy WHEPUUH IIONYyCEYCHUS OTHOCHUTENBHO €ro OCH,
MEePICHINKYISIPHON TIOCKOCTH TUIAHOK.

B cocTaBHBIX CTEp)KHIX C peIIeTKaMH THOKOCTh OTHCIBHBIX BETBEH MEXIY y3JaMH JOJDKHA OBITH
He Oonee 80 M HE JOKHA MPEBBIIATH MPUBCACHHYIO THOKOCTh Agf CTEPIKHS B 1eoM. Jlomyckaercs
MPUHUMATEH 0OJiee BBICOKHE 3HAYCHUS TMOKOCTH BETBEH, HO He Oonee 120, mpu YCIIOBHH, YTO pacyeT
TaKUX CTEPIKHEH BBHIMIOJIHEH MO Je(OPMHUPOBAHHOMN CXeMeE.

5.7. Pacder COCTaBHBIX 3JICMEHTOB M3 YrOJIKOB, IIBEJUICPOB U T. 1., COCAMHCHHBIX BIUIOTHYIO WA
4yepe3 MPOKIANIKU, CIEIYeT BBIMOJHATh KaK CIUIOIIHOCTCHYATHIX MPH YCJIOBHH, YTO HAMOOIBIINE
pPacCTOSIHUS Ha y4acTKax MKy NPUBAPCHHBIMU IUIAHKaMHK (B CBETY) WJIM MEXKAY LEHTPAMH KPaWHUX
0OJITOB HE MPEBBIIIAIOT:

JJISL CHKATBIX DJIEMEHTOB 40i
JUIA PACTSHYTHIX 3JIEMEHTOB 80i

31ech paiMyc HMHEpPHWHM | Yrojika WIM IIBejuiepa CJIeAyeT NPHHUMATh s TaBPOBBIX HWITH
JIByTaBPOBBIX CEYEHUI OTHOCUTENIBHO OCH, TapaJlIeIbHOM MIOCKOCTH PacIoIOKEHHS MPOKIAIOK, a Il
KpPECTOBBIX CEUEHU — MUHUMAJIbHBII.

IIpu 3TOM B Ipeenax AIMHBI CKATOTO AJIEMEHTA CJIelyeT CTaBUTh He MEHee BYX MPOKIAO0K.

5.8% Pacuer COeAMHMTENBHBIX JJIEMEHTOB (IUIAHOK, PEIIETOK) CXKATBIX COCTABHBIX CTEp)KHEH
JIOJDKCH BBITOJHATHCS. HA YCIIOBHYIO MorepedHyro cuity Qfc, MpUHMMaeMylo IOCTOSHHOI MO Bceif
JUIMHE CTEP KHS U ONpeieisieMyto 1o GpopMmyiie

Qric = 7,15 - 10°® (2330-E/R,)N/ ¢, (23)*

rre N — poIoIbHOE YCHIINE B COCTABHOM CTEPIKHE;

@ — K03 PUIMEHT TPOJONBFHOTO M3rHba, MPUHUMAEMBIH AJIsI COCTABHOTO CTEPIKHS B IUIOCKOCTH
COE/IMHUTEIBHBIX AJIEMEHTOB.

VYcnoBHyto nonepeunyto cuiy Qyic CleayeT pacipeaesTh:

OpY  HAJIMYUU  TOJIBKO COCJMHHTENIBHBIX IUIAHOK (PELIeTOK) IIOPOBHY MEXAY IUIaHKaMu
(pemieTkamu), JIeKAIIMMH B  IUIOCKOCTSIX, MEPIEHAUKYISPHBIX OCH, OTHOCHUTEIBHO KOTOPOW
MPOU3BOJIUTCS TPOBEPKA YCTOWYHUBOCTH;

NPY HAJMYHMHU CIUIOIIHOTO JIUCTA U COEANHHUTENbHBIX IIAHOK (PEIIETOK) — MOIO0JIaM MEXy JIMCTOM
U TUTaHKaMU (PelIeTKaMu ), JISKAIMMH B TNIOCKOCTSX, MapaJuIebHbIX JIUCTY;

NpU pacyeTe PaBHOCTOPOHHHMX TPEXIPAHHBIX COCTaBHBIX CTEp)KHEH YCIIOBHAs IONEpevHasl Cuia,
NPUXOJSIIIAACS Ha CHCTEMY COEIUHUTENBHBIX DJIEMEHTOB, DPACIIOJIOKEHHBIX B OJHOM IUIOCKOCTH,
JIOJDKHA pUHUMAThCs paBHOU 0,8 Q.

Pkl

b Puc. 2. Cxema pacKOCHOM pemeTku

5.9. Pacuer COeAMHUTENBHBIX IUIAHOK M WX TPHUKpEIUieHus (puc. 3) JOIDKEH BBITIONHATHCS Kak
pacder 3JIeMeHTOB 0e3pacKOCHBIX (hepm Ha:
cuny F, cpespiBaroryro miaHky, o Gopmyse
F = Qsl/b; (24)
MoMeHT M, M3rubaronuii MIaHKy B €€ IMIIOCKOCTH, 1Mo popMyJie

M, = QJl/2 (25)

rae Qs — yClIoBHas morepeyHast Crila, MPUXOIAIIASLCS Ha IUIAHKY OJHOM IPaHH.
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ix Puc. 3. CocraBHO# CTep>KEHb Ha IUTAHKAX
5.10. Pacyer coeaMHHUTENBHBIX PELIETOK JOJDKEH BBIIOJHATHCS Kak pacder perretok ¢epm. Ipu
pacdere MEepeKpPecTHBIX PAacKOCOB KPECTOBOM PEIIETKH C pacrnopkamu (puc. 4) cieayeT y4uThIBaTh

JONOJIHUTECJIIBHOC YCUIIUEC Nad, BO3HHUKAIOMIEEC B KAXKIAOM PACKOCE OT 00KaTHs MOSICOB U OornpeaciiieMoc

1o gopmyie
N = olN —<_ (26)
ad [ >

rae N — ycuiue B OIHOM BETBH CTEPIKHS;
A — momaas ceYeHHs OTHOM BETBH;
Ag¢ — TUIOIIAb CEYEHUS OJTHOTO PacKoca;
o — k03¢ urerT, onpenenseMsIil o popmyIe

a= alPl(a®=2b% (27)

rae a, | u b — pasmepsr, ykazanueie Ha puc. 4.

Puc. 4. Cxema kpecToBoit
PEILIETKH C pacnopKamMu

A
|

b
Pacuer CTep)KHCﬁ, npeaHasHa4YCHHbIX [JII YMCHBIICHUA paC‘IeTHOi/‘I JUIMHBI  CXKaTbIX

5.11.
DJICMCHTOB, HOJDKCH BBIINOJHATHCSA HAa YCWIME, PAaBHOC YCHOBHOﬁ Honepequﬁ CHJI€E B OCHOBHOM

C)KaTOM dIIEMEHTe, oTpeaersieMoit o ¢popmyie (23)*.
MN3IrnBAEMBIE JIEMEHTBI

5.12. Pacuer Ha NMPOYHOCTH JNEMEHTOB (KpoMe OalloK ¢ TMOKOil CTeHKOW, ¢ nephopHpOBaHHOMN
CTEHKOW W TIOJKPAHOBBIX 0AllOK), U3THOAEMBIX B OJIHOM M3 TJIaBHBIX TUIOCKOCTEH, CJIeyeT BBIMOJIHATH

o hopmyiie
M
—<R Vs (28)
nmin
3HaueHWe KacaTeNbHBIX HAMPSDKEHWH ¢ B CEUYEHHMSX H3ruOaeMbIX 3JIEMEHTOB  JOJIKHBI
YIIOBJIETBOPSITEH YCIOBHUIO
T=="—<Ry. (29)

Jl‘

[Ipn Hanmmunym ocnabieHus] CTEHKH OTBEPCTHAMH IJIsl OOJITOB 3HaUeHHs 7 B Gopmyie (29) ciemyer
YMHOXXaTh Ha KO3(UIMEHT ¢, ONpeAesieMbIi 1o ¢hopmyIie

a=al(a—d), (30)

rZie @ — 1ar OTBEPCTUH;

b — nuameTp oTBepcTHSL.

5.13. Jlna pacdera Ha IPOYHOCTH CTEHKH OAJKM B MECTax NPHIOKEHHS Harpy3KH K BEpXHEMY
MOSICY, a TaKKe B OIOPHBIX CEUCHMAX OAlKM, HE YKPEIUIEHHBIX peOpamMH >KECTKOCTH, CIEIyeT

OTIpeNIeNATh MECTHOE HAMIPSDKEHHE Ojoc IO hOpMyITe
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<Ry, 31
a, »Ye (31)

rne F — pacueTHoe 3HaYeHNE HArpy3KU (CHIIBI);
l4 — ycroBHas AjMHA pacrlpeseiecHus] Harpy3KH, ONpeAeiseMasl B 3aBHCHMOCTH OT YCIOBHM
ONMpPAHUS; IS ClIy4yasi ONMpaHus 1o puc. 5.

Ief =b+ 2tf, (32)

rie t; — ToNmMHA BEpXHEro mosica Gajku, ecid HIKHsIs Oanka cBapHast (pHC. 5, @), WM PACCTOSHUE
OT HApPY)KHOW TPaHU IIOJKH [0 Hayala BHYTPCHHErO 3aKpYIJICHHs CTEHKH, €CIIM HIDKHsA Oalka
npokatHas (puc. 5, 6).

a €] Puc. 5. Cxema ans
| [ ) b L 4 OIpeeneHns AIUHBI
i : ] pacnpenenenus Harpy3KH
L llil : ‘ 1 i 1_1 ] 1 Iff ; Ha 6am<.y
a — cBapHYIO; 6 — NPOKATHYIO

5.14*. JInst cTeHOK 0aJoK, pacCCYUTHIBAEMBIX 110 popmyIie (28), TOIKHBI BBITOIHITHCS YCIIOBHS:

\/O‘f —o, 0, + 0‘5 + 3Tfy =<71,I5R y.;t , =Ry, (33)

M

rae 0, = —— ) — HOPMalbHBIC HANPSUKCHUS B CPEIUHHON IIIOCKOCTH CTEHKH, NapalIeIbHbIE OCH
n
Oayku;
Oy — TO K€, EPNEHTUKYIAPHEIE OCH OAlIKH, B TOM YHUCIIE Ojgc, ONpesiensgemoe mo gopmyine (31);
Ty — KacaTeNbHOE HalpsDKeHUe, BeIYUCIsseMoe 110 dopmyie (29) ¢ yaetom dopmyisr (30).
Hanpsxennss oy u oy, npuHuMaemble B popmyne (33) co CBOMMHU 3HAKaMM, a TAKKE Ty CIEHyeT
OTIPEZIETATh B OJTHOM M TOM K€ TOUKE OAJKH.
5.15. Pacder Ha ycTOHYMBOCTH OAJIOK JBYTaBPOBOI'O CEUCHMS, U3TMUOAEMBIX B IIOCKOCTH CTEHKH U
YIOBICTBOPSIFOIIUX TpeOOBaHMAM il 5.12 u 5.14%*, creayeTt BHITOMHATH 10 (hopMyIie

M <Ry, (34)
oW, g

c

rne W, — cieyer onpeaesnsaTh I CKaToro mosica;

@y — KO3 PUIUEHT, ONPeAeTAeMBI Mo MPHL. 7.

[Ipu ompeseseHUH 3HAYCHUS (), 33 PACUCTHYIO JUTMHY Oajku lgs criemyer mpUHUMATH PacCcTOSHHUE
MEXIy TOYKaMH 3aKPEIUICHUH CXXAaTOro Iosica OT MOIEPEYHBIX CMEIIeHUH (y3J1aMH MPOJOIbHBIX WITH
TIOTIEPEYHBIX CBsI3eH, TOUKAMH KPEIJIEHHS XKECTKOTO HACTHIIA); TIPU OTCYTCTBUH cBsizeit lgs = | (rme | —
npoJieT GaKH) 3a PACUETHYIO JUTMHY KOHCOJTH CIICAyeT MPUHAMATD: | = | pu oTCyTCTBHM 3aKperuIeHHs!
CXKaTOro Mosica Ha KOHIE KOHCOMM B TOPHU3OHTANBHOW Imiockoctd (3mech | — mmmHAa KOHCONM);
paccTosiHHE MEXTy TOYKAMH 3aKpeIyIeHWH CXXaToro IMosca B TOPH30HTAIBHON IUIOCKOCTH IIpH
3aKpEIUICHIH T0sICa Ha KOHIIE M 1O JUTMHE KOHCOJIH.

5.16*. YcToiunBOCTh OaJIOK HE TpeOyeTC sl MPOBEPSTH:

a) MpH Tiepeavye Harpy3Kd 4epe3 CIUIOIIHON KECTKHH HACTHJ, HETPEPBIBHO OMUPAOIIUICS Ha
CKaTBIN TMOSIC OAJIKM M HaJIeKHO C HUM CBSI3aHHBIN (IUIUTHI JKeIe300€TOHHBIE U3 TSKEJIOT0, JIETKOTO U
SYEUCTOr0 OETOHA, INIOCKUH U MPO(UINPOBAHHBIN METAJUIMIECKUI HACTHII, BOTHHUCTYIO CTaJb U T. I1.);

0) IpU OTHOIIEHHWH PACYETHOM JJIMHBI Oalku | K mMpHHE cxKaToro mosica b, He MpeBBIMIAOIIEM
3HaYEHUH, onpeeNsaeMbIxX 1o Gpopmynam Tadir. 8% st 6aI0K CHMMETPHYHOTO JIBYTaBPOBOTO CEUCHHS U
¢ Oosiee pa3BUTHIM CXKATBIM ITOSICOM, JUISI KOTOPBIX IIMPHHA PACTSHYTOTO IOSICA COCTaBIAECT HE MEHEe
0,75 mmpuHBI CXaTOTO MOsCA.

Tabmmma 8*



MecTo npuiioxxeHus HawuGomnbiime 3uaueHus lg /b, mpu KOTOpBIX

Harpy3Ku He TpebyeTcs pacyueT Ha YCTOMYMBOCTD MPOKATHBIX M CBAPHBIX OATOK
(mpu 1 <h/b<6wu 15 < b/t <35)
K Bepxnemy nosicy / b 5\ b E
L =10,35+0,0032=+| 0,76 -0,02= |~ || |=—  (35)
b t t)h R,
K Hmxnemy noscy / r
. E
' _10,57+0,0032° (0920022 12| | £ ()
b | t t)h ]\ R,
HesaBucumo ot ypoBHs lef r b »\b E
IPUJIOKCHHUS HATPY3KH —=[0,41+0,0032—+|0,73-0,02— |— || [— (37)
TIpH pacueTe ydacTKa b | t t)h R,

0aJIKi MKy CBSI3SIMHU HIIH
IPH YUCTOM U3THOe
O0603HaueHNs, IPUHATHIEC B TaOmue 8*:
b 1 t — cOOTBETCTBEHHO MIMPUHA U TOJNIINHA CXKATOTO I05ICa;
h — paccrosiHEe (BbICOTa) MEXKIY OCSIMHU MOSCHBIX JIUCTOB.
Hpumevanus: 1. g 6anok ¢ MOSCHBIMH COCIMHEHHSAMH Ha BBICOKONPOYHBIX OONTAX 3HAYCHHUS
les /b, momy4yaemsie mo popmynaM Tabmuibl 8% crenyeT yMHOXKATH Ha K03hdunmenr 1,2.
2. Jlns 6anok ¢ otHoumenueM b/t < 15 B popmysax Tabmuiet 8% cnemyer npuaumMats b/t = 15.

3aKkperuieHne CXaToro Iosica B TOPU3OHTAIBHON IUIOCKOCTH JOJDKHO OBITh pacCUMTaHO Ha
(haKTHYECKYIO WM YCJIOBHYIO IOIEPEUYHYyI0 CHIy. [IpM 3TOM YCIIOBHYIO HONEPEYHYIO CHIY CIEIyeT
OTIPEETATS:

NPY 3aKPEIUICHUH B OTJIENBHBIX TOYKaxX Mo (opmyie (23)*, B KOTOPOil @ clienyeT onpenensiTh npu
ruokoct A = lgfi (30€Ch | — pagnyc HHEPLIUH CEYCHHS CHKATOTO I0sica B TOPU30HTAIBHON IIOCKOCTH),
a N cireyeT BEIMHCIATS 110 (hopMyIe

N = (As + 0,25Aw)Ry; (37, a)
IIPU HETIPEPBIBHOM 3aKPETUIEHHH 110 hopMyIie
Gric = 3Qsic/l, (37,0)

7€ Osic — YCIOBHAs ITOTIEPEYHAs CHJIa Ha €AMHUILY JUIMHBI ITosica OalKy;

Qfic — YCIIOBHas TmomepeyHas cwia, ompexaenseMas mo Qopmyne (23)*, B KoTOpod ciemyer
npunumath @ = 1, a N — onpezaensite o dhopmyste (37,a).

5.17. Pacder Ha HPOYHOCTH 3JIEMEHTOB, HM3rHOAEMBIX B JBYX IJIABHBIX IIJIOCKOCTSX, CIEIyeT
BBITIOJHATH 110 popmyie

M M
J" yiJ—nyRyyc, (38)

r7ie X ¥ Y — KOOpJMHATH PACCMAaTPHBAEMOM TOYKH CEYEHHUSI OTHOCUTENHHO TJIaBHBIX OCEH.

B 0Oankax, paccunthiBaeMbIX 1Mo (opmyne (38), 3HaUCHHUS HANPSHKEHWA B CTEHKE OAKW JTOJDKHBI
OBITH ITpoBepeHs! 1o opmynaM (29) u (33) B ABYX ITaBHBIX IIOCKOCTAX U3rHOA.

[Ipu BemonHeHNN TpeOoBaHWil m. 5.16*, a mpoBepka yCTOMYMBOCTH OaJOK, M3THOAEMBIX B JIBYX
TUIOCKOCTSIX, He TpeOyeTcs.

5.18*. Pacuer Ha MPOYHOCTHh pa3pe3HBIX OAOK CIUIOIIHOTO CEUEHUS W3 CTald C TPEAesioM
tekyuectr g0 530 MIla (5400 krc/cm?), HECYIIMX CTATHYECKYIO HATPY3KY, IPH COONIOZCHHH IIIL.
5.19*-5.21, 7.5 u 7.24 cieayer BBINOJHATH C yYETOM pAa3BUTHs IUIACTHUYECKHUX Jedopmanuii 1o
dhopmymam

npy M3rude B OJHOM M3 IIABHBIX IUIOCKOCTEH HpH KacaTedbHbIX HampspkeHusx 7 < 0,9Rg (kpome
OTIOPHBIX CEUEHHH)



M
c,W

n,min

<Ry, (39)

npyr m3rube B JBYX TJABHBIX IUTOCKOCTAX TPH KacaTenbHBIX HampsokeHumsx 7 < 0,5Rg (xkpome
OTIOPHBIX CEYCHUIN)

M M
Yt ——— <Ry (40)
chI/xn,min cyVI/yn,min

3aeck M, My u My — aGcomoTHBIE 3HAUEHHS U3THOAIOMINX MOMEHTOB;

C1 — KO3 uImeHT, onpeaensiemMsrii mo Gopmynam (42) u (43);

Cy ¥ Cy — K03 GUIMEHTHI, TPUHUMAEMBbIE 110 Tab1. 66.

Pacuer B onopHom ceueHnu 6anok (mpu M = 0; My, =0 u M, = 0) cieayeT BBINONHATS 10 hopMyIIe

0
= <Ry. 41
T M A (41)

[Ipy HamuuuM 30HEI YucTOrO M3ruba B hopmynax (39) u (40) BMecTo K03DGUIMEHTOB C1, Cy U C,
ClieyeT MPUHUMATh COOTBETCTBEHHO:

Cim = 0,5(1+€); Cym = 0,5(1+¢y); ¢ym = 0,5(1+cy).
[Tpu ogHOBpEMEHHOM JIEWCTBMU B CEYeHUM MoMeHTa M W momepedHod cuibl Q xoaddunmenr c;

CIIEyeT OMpPEeAENATh 0 (hopMyIaM:
npu 7< 0,5Rs ¢; = ¢; (42)

mpu 0,5Rs < 7<0,9R, ¢ (43)
0.,
roe - h’ - (44)

3[1eCh ¢ — KOAPPHUIUESHT, TPUHUMAEMBIH 10 Tabi. 66;

t 1 h — COOTBETCTBEHHO TOMNIMHA ¥ BBICOTA CTCHKH;

o — k03¢ ¢unuent, paBHblil @ = 0,7 U151 IBYTaBPOBOI'O CEYEHHS, M3rH0AeMOT0 B IJIOCKOCTH CTEHKH;
o =0 — I Tpyrux THIIOB CEYCHNUI;

€1 — KO3 GUIHEHT, TIPUHIMAEMBIH He MCHEe SIUHHUIIB U He Ooliee Kor(hPUIHEHTA C.

C meipr0 ONTHMH3ANUK OaloOK MPH MX pacdeTe ¢ yueroMm Tpebopanuwii mm. 5.20, 7.5, 7.24 u 13.1
3HaueHus Kod(QQULUHMEHTOB ¢, ¢, U ¢, B ¢opmynax (39) u (40) nomyckaercs NMPUHMMATh MEHbLIE
3HA4YCHUH, IpUBEACHHBIX B Ta0NI. 66, HO He MeHee 1,0.

ITpu Hanu4nu ocnabiieHus CTEHKH OTBEPCTUAMM JUIA OOJNTOB 3HAUEHHS KacaTeIbHBIX HANPSDKEHUH 7
ClIeZlyeT yMHOXATh Ha KO3 PHUIUEHT, onpeaesieMblii o Gopmyie (30).

5.19*. Pacuer Ha NMPOYHOCTH OAJOK NMEPEMEHHOIO CEUEHMSI C YYETOM DPAa3BUTHs IUIACTHYECKUX
JeopManuii  ClieyeT BBIMONHATh TONBKO Ui OMHOIO CEYCHHUS C Haubosee HeOIaromnpHusTHBIM
coyeranueM ycwinit M u Q; B OCTaJIbHBIX CEUEHHSIX YUUTHIBATH PAa3BUTHE IIACTHYECKUX AedopMaruii
HE JIOMTyCKaeTCs.

PacueT Ha MPOYHOCTH M3TMOAEMBIX SJIEMEHTOB U3 CTaJM ¢ mpeaesnoMm Tekydectu qo0 530 MIla (5400
Kkre/cm?), BOCIPHHMMAIONINX THHAMHUECKHE, BHOPAIMOHHBIC M TIOJBHKHBIE HATPY3KH, JOIYCKASTCS
BBINIOJIHATh C Y4YETOM pa3BUTHs IUIACTHYECKUX Jedopmanuii, He NpPEnsITCTBYIOUIUX TPeOyeMbIM
YCIIOBHAM 3KCIUTyaTallii KOHCTPYKIMH ¥ 000pyJOBaHUSI.

5.20. Jlns oOecmeueHns oOImIeil YCTOMYMBOCTH OajioOK, PACCUMTHIBAEMBIX C YYETOM pPa3BUTHSA
IUTacTHYecKux Aedopmaruii, Heo0X0oaAUMO, YTOOBI MO0 OBIIM BBHIOJMHEHHI TpeOoBaHms m. 5.16%a,
160 HanOOJIBIINE 3HAYCHHS OTHOINCHHM PACYETHOW ITMHBI OAJKH K IIUPHHE CKAaToro mosica lg/b,
ompenenseMsie o popmynaM Tadi1. 8*, ObUTH yMEHBIIEHB YMHOXEHHEM Ha K03 (pduiuert

0=[1-0,7(c; —1)/(c—1)],3mecp 1 <y <C.

VYuer 1IacTHYHOCTH TP pacdeTe 0ajoK CO CXKAThIM IOSCOM MEHEE Pa3BUTHIM, YE€M PACTSIHYTHIH,
JIOIYCKaeTCsl JINIIb TPH BBHITIOJIHEHUH YCJIOBHH 1. 5.16%,a.

5.21. B 6ankax, pacCUMTHIBAEMbIX C yYETOM Pa3BUTHS IUIACTHYECKUX Je(OPMAIIHi, CTEHKH CIEAYeT
YKPEIUIATh HONEePEeYHbIMU pedpaMu KECTKOCTH coriacHo TpeGoBaHusM mm. 7.10, 7.12 u 7.13, B ToMm
YHCIIe B MECTaX MPHUII0KEHHS COCPEIOTOYCHHOM Harpy3KH.

5.22. Pacyer Ha NPOYHOCTH HEPAa3pPE3HBIX M 3alEMIIEHHBIX OallOK IOCTOSHHOTO IBYTaBPOBOI'O
CeUeHUs,, M3rMbaeMbIX B IUIOCKOCTH HAaWOONBIIEH JKECTKOCTH, CO CMEXHBIMHU IPOJICTAMHU,



oTIMYaroImUmMucs He 6osiee yeM Ha 20 %, HECYIIMX CTaTHYECKYIO Harpy3Ky, IPH YCIOBUH COOJIOICHUS
TpeboBanmit mm. 5.20, 5.21, 7.5 m 7.24 cnenyer BemonHAT, 1o dopmyne (39) ¢ yderom
nepepacnpeieNIeHNs: OOPHBIX U MPOJIETHBIX MOMEHTOB.

PacueTHbIe 3HaYeHNs U3TNOAIOIET0 MOMeHTa M ClielyeT ONpeaeniTh o popmyie

M = aMnay, (45)

rie Mpax — HauOONBIIMKA W3rHOAIOIMIT MOMEHT B TIPOJIETe WM Ha OIOpEe, ONpeeiisieMbIid W3
pacdera Hepa3pe3HO# OalKH B MPEIIONIOKEHUH YIPYroil paboThl MaTepHaa;
o — k03 duimeHT nepepacnpeneieHus MOMEHTOB, OIIpeAeIIAeMbIi o Gopmyie

M,
oa=051+——1 (46)

max

31ech Mgt — YCITOBHBIH M3rHOArOIINii MOMEHT, PaBHBII:
a) B HEPa3pe3HbIX OalKax co CBOOOIHO ONEPTHIMU KOHIIAMH OOJIBIIEMY 13 3HAYCHUH

M
M, = max{—'+; 47
v 1+a/l “n

Mef = 015M2| (48)

T/Ie CHMBOJI MAaX 03HAYAET, YTO CIIEAYEeT HAUTH MaKCHMYM BCETO CIICAYIOIIETO 33 HUM BBIPAXKCHHS;

M; — wm3rubarommii MOMEHT B KpaifHEM IIpoJieTe, BBIYHCICHHBIH Kak B CBOOOTHO OmepTOH
OJTHOTIPOJIETHOH Oaike;

M, — MakcUMaJbHBI M3THOAIONINA MOMEHT B IMPOMEXKYTOYHOM IIPOJETe, BHIYUCICHHBIA KakK B
cBOOOJTHO OTIEPTOM OTHOTIPOJICTHOH Oaike;

a — pacCTOsTHHE OT CEYCHHUs, B KOTOPOM JICHCTBYEeT MOMEHT M;, 10 KpaiHe# OmopEI;

| — niHA Kpaiinero nposera;

0) B OJHONPOJICTHRIX U HEpa3pe3HbIX OalikaxX ¢ 3ameMiIeHHBIMH KoHIaMu Mg = 0,5M3, toe M3 —
HanOOJBINNIT U3 MOMEHTOB, BRIYHCIICHHBIX KaK B 0allKkaX C MapHUpaMH Ha ONOpaXx;

B) B OajyKe ¢ OIHUM 3aleMJICHHBIM W JIPYTUM CBOOOIHO OMEPTHIM KOHIIOM 3HaueHue M cnemyer
ompenenars mo gopmyiie (47).

PacuerHoe 3HaueHne monepeuHoi cwibl Q B popmyne (44) cnemyer MpUHUMATE B MeCTE JEHCTBUSL
Mpax- Eciit Moy — MOMEHT B TipoJieTe, clieyeT IPOBEPUTH OIIOPHOE CECUSHHUE OaKH.

5.23. Pacuer Ha MPOYHOCTH HEPa3PE3HBIX U 3aIIEMIICHHBIX OAJIOK, YIOBICTBOPSIONIINX TPEOOBAHISIM
n. 5.22, B ciy4ae m3ruba B JByX MIaBHbIX Iuiockoctsix mpu 7 < 0,5Rg criemyer nmpom3BoauTh o
dbopmyne (40) ¢ yueToM mepepactpeieieHns] OMOPHBIX U TMPOJIETHHIX MOMEHTOB B JIBYX TJIaBHBIX
TUTOCKOCTSIX COTJIAaCHO TPeOOBaHUAM II. 5.22.

JIEMEHTBI, NOJABEPKEHHBIE JTEHCTBUIO OCEBOM CHJIbI C U3TUBOM

5.24*. PacueT Ha NPOYHOCTh BHELEHTPEHHO-C)KATHIX M CXKATO-M3THOaEMBIX JJIEMEHTOB 110 popMyIIe
(49) BeImONHATE He TpeOyeTcsl IPU 3HAUYEHUH MIPUBEICHHOTO 3KCIEHTpHCUTETAa Mg < 20, OTCYTCTBHU
ocna0IeHus CEYeHUS M OIMHAKOBBIX 3HAUEHHSX M3THOAONINX MOMEHTOB, IPUHIMAEMBIX B pacdeTax Ha
MPOYHOCTH M YCTOWIHBOCTD.

5.25* Pacuer Ha NPOYHOCTh BHEUEHTPEHHO-CXATBIX, CXKATO-W3TMOAEMbBIX, BHEUIEHTPEHHO-
PaCTSHYTHIX U PACTSHYTO-M3THOAaEMBIX 3JIEMEHTOB U3 CTAJIH ¢ mpeaesioM Tekydectu go 530 Mlla (5400
Kkrc/cm?), He MOJBEPralolMXCs HENOCPEICTBEHHOMY BO3JCHCTBUIO TMHAMHUUECKHX HArPY30K, IPH T <
0,5Rs m N/(AR,) > 0,1 cenyer BBIIONHATE IO GopMyIIe

n

N M M,

X

+ “ +
AnRyyc cW Ryyc c W Ryyc

xn,min y' " yn,min

<1, (49)

rae N, My u My — abconmoTHble 3HaYEeHHs] COOTBETCTBEHHO INPOJIOJIBHOM CHMIIBI M H3THOAOLINX
MOMEHTOB IIpU HanOoJIee HeOIArOIPUATHOM UX COYCTAHUM,
N, Cx ¥ Cy — K03 GUIMEHTHI, NPUHUMAEMBIE 110 TIPUIL. 5.



Ecmu N/(AR,) < 0,1, dopmyny (49) cnenyer IpuMeHSTh IIPH BBINOIHEHAN TpeboOBaHMH nm. 7.5 U
7.24.
B npoumx ciydasx pacuer cieayeT BBIIOIHATE 1o hopMmylie

M M
J_rJ"yJ_r—ystyyc, (50)

xn yn

N
An

e X U y — KOOPJMHATHI PACCMaTPUBAEMOM TOUKH CEYEHHSI OTHOCHTEIEHO €r0 ITIaBHBIX OCEH.

5.26. Pacyer Ha yCTOWYMBOCTh BHELEHTPEHHO-CKATBIX M CXKATO-U3THOAEMBIX 3JIEMEHTOB CIIEIYyeT
BBIIIOJIHAT KAaK B IUIOCKOCTH AEHCTBHSA MOMEHTa (Iurockas opma HOTEpH YCTOHYMBOCTH), TaK M U3
TUTOCKOCTH JCHCTBHSI MOMEHTA (M3THOHO-KPYTHIIbHAS (popMa OTepH YCTOMIHUBOCTH).

5.27* Pacuer Ha YCTOWYHMBOCTHP BHEICHTPEHHO-C)KATBIX M CXKaTO-M3THOAEMBIX D3JICMEHTOB
MOCTOSIHHOTO cedeHus (C ydeTtoM TpeboBaHmid mm. 5.28% m 5.33 HacTOAmMX HOPM) B IDIOCKOCTH
JeHCTBHS MOMEHTA, COBIIAJIAIOIICH C INIOCKOCTHIO CHMMETPHH, CJISYeT BBIOIHATE 10 opMyie

N
—< Ryyc. (51)

®,A

B dpopmyne (51) koadpdunueHT ¢, cremyer onpenaensaTh:

a) I CIIOIIHOCTEHYATHIX CTepyKHei Mo Tabi. 74 B 3aBHCHMOCTH OT YCIOBHOU rubkoctd A u
MPUBEJICHHOT'O OTHOCUTENIBEHOTO SKCIIEHTPUCUTETA Mef, ONIPEAEIIEMOro 1o Gpopmyie

Mes = M, (52)

rzae 17— koddduupeHT BiusHUSA GOPMBI CeUeHHs1, OTpeIesieMbli 1Mo Tabu. 73;
ed

m= — OTHOCHUTEJBHBIN AKCIIEHTPUCHUTET (371€Ch € —3KCLEHTPUCUTET;

c
W, — MOMEHT CONPOTHUBIICHNUS CEUECHNUS IS HanOoJiee C)KaToro BOJIOKHA);
0) /Ul CKBO3HBIX CTEp)KHEM C pelleTKaMyd WIH IUIAaHKAMHU, DPACIOJI0KEHHBIMH B IUIOCKOCTSX
& &l
napajuiebHBIX TUIOCKOCTH W3ruba, mo Tabi. 75 B 3aBHCUMOCTH OT YCIIOBHOM MPHUBEICHHOW M'MOKOCTH

A ef (Aef O TG, 7) ¥ OTHOCHTENBHOTO SKCHEHTPUCUTETA M, ONPEIEAEMOTo 110 hopmyIie

m=e—, 53
F; (53)

TIe @ — PacCTOSHUE OT TJABHOH OCH CEYCHUs, MEPIeHAMKYISIPHOW IIOCKOCTH W3ruba, 10 OCH
HanboJiee C)KaToW BETBH, HO HE MEHEE PAaCCTOSHHSA 0 OCH CTCHKH BETBH.

Ipu Bbrumcnennn skcueHtpucurera € = M/N 3nauenns M u N crenyer nmpuHHMAaTh COTJIACHO
TpeboBaHUAM 1. 5.29.

Pacyer Ha yCTOWMYMBOCTh BHEIEHTPEHHO-CKATBIX U CKATO-U3THMOAEMBIX TPEXTPAHHBIX CKBO3HBIX
CTEp>KHEH C pelIeTKaMy WM IUIAHKaMHU ¥ IIOCTOSIHHBIM T10 JUIMHE PABHOCTOPOHHHUM CEUCHHEM CIIEAYET
BBITIOJIHATH COTJIACHO TpeOOBaHMsM pas. 15%.

Pacuer Ha ycTOWYMBOCTH HE TpeOyeTcs IS CIUIONIHO-CTEHUYATBIX CTEPXKHEH Mmpu Mg > 20 1 [uIst
CKBO3HBIX CcTep)kHEeW mpu M > 20, B 3THX CiIy4asx pacyeT CJIEAYeT BBIIOJHATH KakK JJIsl H3rHOaeMbIX
3JIEMEHTOB.

5.28*. BHeneHTpEeHHO-CXKAThIE JIEMEHTHI, BHITOJHEHHBIE U3 CTAJIM C IPENeNIOM TEKy4eCTH CBBIIIE
530 MIla (5400 Krc/CMZ) U UMCIOIIUE Pe3KO HECUMMETpHUYHble cedeHus (Turbl ceueHuit 10 u 11 mo
Tabm. 73), kpome pacuera o gpopmyie (51), ZOJHKHBI OBITH IPOBEPEHBI HA IPOYHOCTH 110 (OpMYyJIe

N_ MRy

A, oW,

n

, (54)
e 3HayCHUue Wnt CJICAYCT BBIYUCIIATH AJIA PACTAHYTOI'O BOJIOKHA, a KO3(1)(1)I/IL[I/I€HT 5 OIPCALCIIATDH 10
¢dopmyne
5=1- NA%(7EA). (55)



5.29. PacuerHble 3HaYCHUS MPOHONbHON cribl N U n3rubaromero MomMeHTa M B 3JIEMEHTE CICAYET
MPUHUMATH I OJTHOTO M TOTO YK€ COUCTAHUS HArPy30K U3 pacyera CUCTEMBI 10 HeJePOPMHUPOBAHHOMN
cXeMe B MPEIOI0KECHUH YIIPYTUX Ae(opMaIuii cTam.

IIpu 5ToM 3HaueHus M cienyer NpUHUMATh PaBHBIMH:

JUTS. KOJIOHH TIOCTOSTHHOTO CEYCHHUSI PAMHBIX CHCTEM — HAaHOOJBIIEMY MOMCHTY B MPEIEIax JTUHBI
KOJIOHH,

JUTSL CTYTICHYATHIX KOJIOHH — HAaUOOJIBIIIEMY MOMEHTY Ha JIJTMHE YY4aCTKa MOCTOSHHOTO CCUYCHUS,

JUTS KOJIOHH C OJIHUM 3allleMJICHHBIM, a JIPYTUM CBOOOJHBIM KOHIIOM — MOMEHTY B 3aJIC]IKC, HO HE
MEeHee MOMEHTA B CEUEHUH, OTCTOSIIEM Ha TPETh AJTUHBI KOJIOHHBI OT 3aJ1CJIKH;

JUIS CXKATBIX BEPXHUX TMOSICOB (pepM M CTPYKTYPHBIX IUIMT, BOCIPHHUMAOIIUNX BHCY3JIOBYIO
HArpy3Ky, — HauOOJbIIEMy MOMEHTY B TpeJeiaXx CpeJHeld TpeTH [UIMHBI TaHEIW Mosca,
OTIpeJIeNIIEMOMY U3 pacueTa Mosica Kak ynpyroi Hepa3pe3Hou Oajku;

JUISL CKATBIX CTEpXKHEW C MIApHUPHO-OMEPTHIMU KOHIIAMH U CEUEHHSIMH, UMEIOIIMMH OJIHY OCh
CUMMETpPHH, COBIAIAIOIIYIO C IUIOCKOCTBIO N3rHba, — MOMEHTY, OIpeiesiieMoMy o opMyiaM Taor. 9.

Tabmuia 9
OTHOCUTEILHBIN
IKCICHTPUCHUTET, PacuerHbiec 3HaueHuss M npu yCI0BHOM T'MOKOCTH CTEPIKHS
COOTBETCTBYIOLIUI
Mumax A<4 A>4
m<3 N
M:MZZMmax_;(Mmax_Ml) M:Ml
3<m<20 m—3 m—3
M=M, +—I7 xM,..—M,)| M =M, +—]7 xM,. . —M,)

O0603HaueHNS, TPUHSTHIC B TaOIUIIE 9:
Max — HAROONBIINH H3TUOAIOIINI MOMEHT B TIpE/Ieax [UIHHBI CTCPIKHS,
M; — HauOONBIIMI M3rHOAOIINI MOMEHT B TpEAeNax CpeJHEeWd TPETH IUIMHBI CTEePKHS, HO HE
meree 0,5May;
M — OTHOCHUTENBHBIN YKCIICHTPUCUTET, ONPEACIISIEMEIi 1o (hopMyIie
m = Mo A/(NW,).
[Mpumeuanue. Bo Bcex ciyyasx cieayer npuHuMarb M > 0,5Mpay.

st ©KaThIX CTEPXKHEH C MIAPHHUPHO-OMEPTHIMU KOHIIAMH U CCUCHHSMH, MMEIOIIMMHU JIBE OCH
CUMMETPHH, PACUCTHBIC 3HAYCHHUS IKCIECHTPHUCUTETOB Mes CICIYET OMPEACISATh 10 Tabu. 76.

5.30. Pacuer Ha YCTOWYHMBOCTH BHEIEHTPEHHO-CXKATBIX JJIEMEHTOB TOCTOSHHOTO CEUYEHHs U3
IUTOCKOCTH [JEHCTBHA MOMEHTa IpH HM3rMbe MX B IUIOCKOCTH HambonbmieH sxecTkocTd (Jx > Jy),
COBIIAAOIIEH C TNIOCKOCTBI0 CHMMETPHH, CICIYET BBITIONHATE 110 PopMyIie

—— <Ry, (56)
cp A
rae ¢ — k03¢ OUIMEHT, BEIYUCIIIEMBII COTIacHO TpeboBaHMsM 11. 5.31;
@ — K03 (PUIHMEHT, BBIYMCIIAEMBIN COIJIACHO TPEOOBAHUAM II. 5.3 HACTOSAIIUX HOPM.
5.31. Koaddumuent ¢ B hopmyie (56) cnemayet onpenensrTh:
IPY 3HAYEHHUSIX OTHOCHTEIILHOTO AKCLEHTpUCHTEeTa My < 5 110 hopmyre

B

c=—+ 57
I+oam, 7

rre au f— ko3hPUIUeHTl, IpUHIMaeMble 1o Tadi. 10;



Tabmuma 10

3ragyeHns K03 PUIMESHTOB

Tunel ceyeHuit anpu S npu
m,<1 l<m<5 A< A Ay > A
OTKpBITBIE 0,7 0,65 + 0,05m, 1
: . b P/,
1-0322 I, ' % J
& ]—(0,35—0,05mX)J— I—|1— 2= |x| 222 -1
! ®, J,
npu J/J; <05 =1
Yy Yy
3aMKHYTHIE:
C peleTkamMu CIUIOIIHBIE
(c mmankamu)
_ é G C)y 0,6 0,55 + 0,05m, 1 ¢C/¢y
Do e
I
- —I - — — - .
I
-5 -
y




O0603HaueHysI, NpUHATHIC B Tabmuie 10:
J; u J, — MOMEHTBI MHEPIMH COOTBETCTBEHHO OOJBIICH M MEHBINCH MOJIOK OTHOCHTEIHEHO OCH
CUMMETPUU CEUEHUs Y-Y;

(e — 3HAUCHUSL (P TIPU iy =1 =314 E/Ry .

[Mpumeuanue. 3HaueHHs KOXPPHUIMEHTOB & M [ JUIl CKBO3HBIX CTEp)KHEH C perieTkamu (WiIu
IUITaHKaMM) CJeAyeT MPUHUMATh Kak JUIi 3aMKHYTBIX CEUEHUH IIpU HalUuud HE MEHee JBYX
NPOMEXYTOYHBIX JuadparM IO JUIMHE CTepXKHS. B TpPOTHMBHOM ciydae cieayeT IpUHHMAaTh
K03((PULMEHTBI, yCTAHOBJICHHBIE JJIsl CTEP’KHEH OTKPBITOT'O JBYTaBPOBOTO CEUYEHHS.

IIPY 3HAYEHHSAX OTHOCHTEIBHOTO AKCLEHTpUcHTeTa My = 10 1o popmyie

1

cC=—""7"7"—"", (58)
1+mxgoy/(pb

rie ¢, — koadduiment, onpenensieMblid COriIacHo TpeOOBaHUIM I1. 5.15 u npuit. 7* kak ay1s O6anku ¢
IBYMs 1 OoJiee 3aKpeIUIeHUsIMU CKATOTO MMosica; AT 3aMKHYTBIX cedeHHi ¢, = 1,0;
MPY 3HAYCHUSIX OTHOCHTEILHOTO YKCIICHTPUCHTETA 5 < My < 10 mo dopmyiie

€ =c5(2-0,2m,) + c10(0,2my — 1), (59)

rie cs onpenensercs no hopmyse (57) npu my =5, a €9 — mo gopmyite (58) mpu m, = 10.

IIpu ompeneneHUHM OTHOCHTENBHOTO 3KCLEHTPHUCHTETa My 3a pacueTHbII MoMeHT My ciemyer
MMpUHUMATh:

JJIsL CTCp)KHeﬁ C INApHUPHO-ONEPTHIMHU KOHIIAMHU, 3aKPCIVICHHBIMU OT CMEIICHUS NEPIICHANUKYIIAPHO
IUTOCKOCTH JICHCTBUS MOMEHTA, — MAKCHUMAJIBHBIE MOMEHT B IIpe/ieNax CpelHe TpeTu AJHMHBI (HO He
MeHee [T0JIOBUHBI HANOOJIBILIET0 1O JUIMHE CTEPXKHSI MOMEHTA);

JJIsL CTCp)KHeﬁ C OJITHUM 3allICMJICHHBIM, a APpYI'UM CBO6OZ[HI)IM KOHIIOM — MOMCHT B 3a/ICJIKC (HO HE
MCHCC MOMEHTA B CCUCHUM, OTCTOAIIEM Ha TPETh AJIMHBI CTCPIKHA OT 33}16.]11(1/1).

[pu rubxocTH A > A, =3,14,|E/R , K03DQUUMEHT ¢ He I0TUKEH NPeBbIIaTS:

JUIA CTGp)KHefI 3aMKHYTOT'O CCYCHHS — CANHUIIBI;
JUIA CTCp)KHeﬁ JABYTAaBpOBOI'0 CCUCHUA C ABYMS OCAMU CUMMETPHUU — 3Ha‘1€HHﬁ, OIIPEACIACMBIX 1O

thopmye

2
M
c,. =2/ |1+6+ (1—5)2+E x (60)
u \ Nh

rIe

S=4plu; p= e+ IN(ANY); u=2+0/156 Ajhfz ;tj : J; = 0,4332bit%;

371€Ch Dj 1 tj — COOTBETCTBEHHO LIMPUHA U TOJILIMHA JIMCTOB, 00Pa3yIOIIUX CCUCHHE;

h — paccrosHEe MEXTy OCSIMU TOSICOB;

JUISL IByTaBPOBBIX W TaBPOBBIX CEYECHUH C OJHON OCHIO CUMMETPHH KOI(MQHUIMEHTHI ¢ HE TOJIKHBI
NpEeBBIIATh 3HAYCHUH, onpeaenseMbix 1o ¢opmyie (173) npuir. 6.

5.32. BHELIEHTPEHHO-CKAThIE JIEMEHTHI, H3TU0aeMble B INIOCKOCTH HAUMEHBIIEH KeCTKOCTH (Jy <
Jy m e # 0), mpu A > A, cieayer paccuuthiBaTh no Qopmyne (51), a Takxke NpoBEpATh Ha
YCTOHYMBOCTD U3 IUIOCKOCTH JIEHCTBHSI MOMEHTA KaK LIEHTPAIbHO-CKAThIE CTEP)KHH 1O opMyIIe

N
_A S Ryyc ! (61)
P,
e ¢ — KO3 PUIMEHT, IPUHIMAEMBbIH COTIIaCHO TPeOOBaHMUSM II. 5.3 HACTOSIIMX HOPM.
Ilpu A, < Ay npoBepka ycTOHYMBOCTHU U3 IIIOCKOCTHU JAEHCTBHS MOMEHTA He TpebyeTcs.
5.33. B CKBO3HBIX BHEIICHTPEHHO-CXKATBIX CTEPXKHSIX C pEHmIeTKaMH, pPAacHOJ0KEHHBIMH B
TUTOCKOCTSIX, TApaJUIETBHBIX TUIOCKOCTH M3TH0a, KpoMe pacueTa Ha yCTOWYMBOCTD CTEPIKHA B LIEJIOM T10
dbopmyne (51) momKHBI OBITH TPOBEPEHBI OTACIBbHBIE BETBU KaK IIEHTPAIBHO-CXKATBIE CTEPKHU TIO

dbopmye (7).



IIpononbHy0 culy B Kaxa0H BETBU CIEAYET ONPEAEISTh C YYETOM JOMOJHUTEIBHOIO YCUIHS OT
MOMEHTa. 3Ha4eHHE STOr0 YCHJIMS NMPU U3rMOe B IUIOCKOCTH, NMEPHEHAMKYIAPHOH ocu Y-y (Tadm. 7),
JIOJDKHO OBITH ompeseeHo no Gopmyiaam: Ny = M/b — s ceuennit tumoB 1 u 3; Nyg = M/2d — s
CeYeHHs TUMA 2; U CeUeHUs TuMa 3 MpH U3rude B MIOCKOCTH, NEPIEeHAUKYIIPHONR OCH X—X, YCUIIHE OT
MomeHTa Nyg = 1,16M/b (3mech b — paccTosiHre Mex Iy ocsMu BETBEN).

OtnenbHbIe BETBU BHEIIEHTPEHHO-CIKATBIX CKBO3HBIX CTEp)KHEH C IUIaHKaMHM cielyeT MpoBepsATh Ha
YCTOHYMBOCTD KaK BHELICHTPEHHO-CKAThIE 3JIEMEHTHI C Yy4ETOM YCHJIMI OT MOMEHTa U MECTHOTO M3rHba
BeTBEH OT (PaKTUUECKOH WM YCIOBHOM MONEpeyHOil cuibl (Kak B moscax Oe3pacKOCHOH (epmsl), a
Takxke 1. 5.36 HaCTOSIIUX HOPM.

5.34. Pacuer Ha yCTOWYMBOCTH CIUIOLIHOCTEHYATHIX CTEPKHEH, ITOJJBEPIKEHHBIX CXKATHIO U M3THOY B
JBYX TIaBHBIX IIOCKOCTSX, HPH COBMNAJEHMH IUIOCKOCTH HamOojbled sxectkoctd (Jy > Jy) ¢
TUIOCKOCTBIO CHMMETPHH CIEAYET BBIIIOIHATH 10 (hopMyIIe

gpexyA ’

rIe

Do = 0, (0,64c +0,4Yc)

37I€Ch (s CIIEAYET ONPENENATh COINIACHO TpeOoBaHMAM I 5.27* ¢ 3ameHoif B dopmymax m u A
COOTBETCTBEHHO Ha My U Ay, a C — cornacHo TpeboBaHusAM 11. 5.41.

Ilpy BEIMHCIIEHWH NPUBEIEHHOTO OTHOCHTENBHOTO JKCIEHTPUCUTETAa Mgy = #7My IUIA CTEpXKHEH
JBYTaBPOBOTO CEUEHHS C HEOJUHAKOBBIMU IMOJKaMM KO3()(HULIUEHT 77 clieqyeT ONpenenaTh Kak i
ceuenus tumna 8 mo tabi. 73.

Ecim mgy < my To kpome pacuera mo ¢opmyne (62) cienyeT MPOH3BECTH JOIONHUTENBHYIO
npoBepky 1o Gopmynam (51) u (56), npunumas ey = 0.

3HaYCHHS OTHOCHTEIBHBIX SKCICHTPUCUTETOB CIESAYET ONPEACIIATE 10 (hOpMyJiaMm:

A A
m, = m, =

e.—wu e, —, (63)
X x y y
W W,

rae We, 1 Wy — MOMEHTBI CONPOTHBIIEHHS CEUEHHH 111 HauOOJIee CKATOr0 BOJIOKHA OTHOCUTENBHO
oceil COOTBETCTBEHHO X—X U ).

Ecmun A, > A, , To xpome pacuera mo ¢opmyne (62) cregyeT HPOM3BECTH NONOTHHUTENBHYIO
npoBepky 1o Gopmyne (51), npuanmast ey = 0

B ciydyae HecoBnajeHHs MIOCKOCTH HAMOOJbIIEN KeCTKOCTH (Jy > Jy) € MIIOCKOCTBI CUMMETPUM
pacueTHOe 3Ha4eHHUE My CIeNyeT yBeIUIUTh Ha 25%.

e, Puc. 6. CkBo3HOE cede-
X HHE CTEePKHS U3 IBYX
—_——_—— e — —— ——— CIUTOMIHOCTEHYATHIX
—_———> S BeTBeH
y
y e,
y
X

5.35. Pacuer Ha YCTOHYMBOCTb CKBO3HBIX CTEpXKHEH M3 JBYX CIUIOIIHOCTEHUYATBIX BETBEH,
CHMMETPHYHBIX OTHOCHUTENBHO OCH y—y (pHC. 6), C peueTkaMH B JBYX MapajIeIbHBIX IUIOCKOCTSIX,
MOIBEP>KEHHBIX CKATUIO U U3THOY B 00€HX INIaBHBIX INIOCKOCTSIX, CIIEAYET BBIOIHATS!



JUIl CTEpXKHA B LEJIOM — B IJIOCKOCTH, MNAapaUIeIbHOW IUIOCKOCTSIM PELIETOK, COIJacHO
TpeboBaHusM 1. 5.27*, npuHuMas e, = 0;

JUISL OTAENBHBIX BETBEH — KaK BHELEHTPEHHO-CXKATHIX 31eMeHToB o (opmynam (51) u (56), npu
9TOM IPOJIOIbHYIO CHITY B KaXKJJOH BETBH CJI/IyeT ONPENEIATh C yYETOM yCHIIHs OT MoMeHTa My (cm. .
5.33), a MoMeHT M, pacnpezensTh MeXIy BETBIMH MPOMOPIMOHANBHO HX )KECTKOCTAM (€CIIM MOMEHT
M, nelicTBYET B IJIOCKOCTH OJHOM M3 BETBEH, TO CIEAYET CUMTATh €TO MONHOCTBIO NEPENAIOIIUMCS Ha
9Ty BETBB). [ MIOKOCTH OTNENILHOM BETBU CllelyeT ONpenelsiTh npu pacyere no ¢opmyne (51) cormacHo
TpeboBaHus 1. 6.13 HacrosmuX HOpM, mpu pacuere no ¢opmyae (56) — Mo MaKCHMaJILHOMY
PACCTOSIHUIO MEXKAY y3/1aMU PEIIeTKH.

5.36. Pacuer coeqMHUTENBHBIX IIAHOK WM PEIIETOK CKBO3HBIX BHELIEHTPEHHO-CXKAThIX CTEp>KHEH
CJIe/TyeT BBINOJHATH COTJIaCHO TpeOoBaHMsAM M. 5.9 u 5.10 HacTOSAMMX HOPM Ha TONEPEYHYIO CUILY,
paBHyIO OoibplIeMy W3 JBYX 3HA4YCHHWH: (AaKTHYECKyIO TIONEpedHylo cwiy Q WiIM YCIOBHYIO
nonepeyHyro cuity Qfic, BRIYUCISIEMYIO COTJIACHO TPEOOBAHMSM II. 5.8% HacTOAMIMX HOPM.

B cnyuae, korna Qakruyeckas nonepeyHas cuiia OOJIbIIE YCIOBHOM, COCAMHATH IUIAHKAMH BETBH
CKBO3HBIX BHEIICHTPEHHO-CXKAThIX 3JIEMEHTOB, KaK IIPAaBUIIO, HE CIEAYeT.

OIIOPHBIE YACTH

5.37. HenoABWKHBIC IIAPHUPHBIC OMOPHI C LEHTPHPYIOIIMMH MPOKIAAKAMH, TaHICHI[HAIbHBIC, a
Opy BechbMa OONBLIMX PEaKUUsX — OaJaHCHPHBIE OMOPHI CIIEAYeT MPUMEHSTh MPH HEOOXOTMMOCTH
CTPOTrO PABHOMEPHOTO PACIIPEACICHHS AaBICHHS O/ OTOPOH.

[lnocKue Wik KaTKOBBIEC MOABIIKHBIC OIMOPBI CIACAYeT MPUMEHSITh B CIIyYasX, KOTJa HIDKEIeKAIas
KOHCTPYKLHSL [OJDKHA OBITh pasrpyKeHa OT TOPU30HTANBHBIX YCHIHM, BO3HHKAOIIUX MPH
HETIOJBI)KHOM OMHUPaHUH GaIKi UiH GepMBlL.

KoadduimenT TpeHus B IUIOCKHX MOABIKHBIX OMOpax IMpUHUMAeTcs paBHbIM 0,3, B KaTKOBBIX —
0,03.

5.38. Pacuer Ha cMmsTHE B UWIMHIPHYCCKUX MIapHHpax (uandax) GalaHCHPHBIX OIOp CIELyeT
BBITIOJIHATH (TIPH LIEHTPaJIbHOM YTIJIe KacaHUs OBEPXHOCTEW, paBHOM MM OoibiieM 772) 1o ¢hopmyie

= <Ry 64
1,257l wle (64)

rae F — naBnenwue (cuna) Ha omopy;

I u | — COOTBETCTBEHHO paJNyC U JUIHHA IIAPHUPA;

R|p — PacCyY€THOC COIPOTHUBJIICHUE MECTHOMY CMATHIO IPU IUIOTHOM KaCaHWH, NPUHUMAEMOEC
coryiacHO TpeboBaHMAM TI. 3.1* HaCTOAIMX HOPM.

5.39. Pacyert Ha AnaMeTpalibHOE CKATHE KATKOB JIOJHDKEH MPOU3BOUTHCS 1O Gopmyie

F
E < Rcd yc (65)
rae N — 4KCio KaTKOB;
d 1 | — COOTBETCTBEHHO THAMETP U [UTHHA KATKA,
Reg — pacueTHOE CONMPOTHBICHHE AWAMETPAIBLHOMY CXKAaTHIO KaTKOB IIPU CBOOOJHOM KacaHUH,
NPUHAMAEMOE COTJIaCHO TPeOOBaHUSIM I1. 3.1.* HACTOSIIMX HOPM.

6. PACUETHBIE JIJIMHBI U TPEJIEJBHBIE THBKOCTHU 3JIEMEHTOB CTAJIBHBIX
KOHCTPYKIUI
PACUYETHBIE JIJIMHBI 3JJEMEHTOB IIJIOCKUX ®EPM U CBSI3EN

6.1. PacuerHble muHBI lef DIEMEHTOB IIOCKHX ()epM W CBsI3e, 3a HMCKIIIOUCHHEM 3JIEMEHTOB
MEPEKPECTHON pemeTku hepm, claeayeT MpUHUMATh 1o tadur. 11.

Tabmuma 11

Hanpagnenue Pacuernas muna |

IIPOJOJILHOTO TIIOSACOB | OITIOPHBIX PACKOCOB U I IIpOYNX JJIEMCHTOB




n3ruba

OIOPHBIX CTOCK PCHICTKN

1. B mnockoctu depmsi:

a) 11t hepM, KpoMe yKa3aHHBIX B 1103. 1, 6

0) i pepM M3 OMHOYHBIX YrOJKOB U (epm
C TPUKPEIUICHHEM DJIEMEHTOB pEIIETKH K
0sICaM BIIPHUTBIK

2. B mHampaBneHuu, mnepHEHIMKYISIPHOM
IUTOCKOCTH (hepMBI (U3 IIIOCKOCTH (hepMBbl):

a) 11t pepM, KpoMe yKa3aHHBIX B 1103. 2, 6

0) mis ¢epM ¢ TOsACAMH W3 3aMKHYTBIX
npoduiell ¢ TPUKPEIUICHUEM DIIEMEHTOB
PELIETKH K M0sicaM BIIPUTHIK

O06o3HaueHws1, mpuHsTHIE B Tab. 11 (puc. 7):

CBApHBLIMU IIBAMU WUJIN 6OJ'IT8,MI/I, U T. Il

0,8l
0,91

Iy 0,91,

| — reomeTpuueckast AJKMHA 31eMEHTa (PACCTOSIHHE MEXKIY LIEHTPAMH Y3JI0B) B TIIOCKOCTH (hepPMbI;
l; — paccrosHEe MEXAy y3laMH, 3aKPEIUICHHBIMH OT CMEIICHHUS U3 IMUIOCKOCTH (epMbl (ToscaMu
(depM, CHeuMaIbHBIMH CBSI3MH, JKECTKUMH IUIUTAMH TIOKPBITHH, NPHKPEIUIEHHBIMU K IOSCY

a) l 2) l
— —
! N L] I
/ i i ! i
l‘ 17 , 1
i 0 i
? ) \t/‘%
! / 1‘ i .
X
I
6)

Puc. 7. Cxemsl pemeTox ¢pepm Wi onpezaene-
HHS PACUCTHBIX JJIMH 3JIEMEHTOB
a — TpeyroibHas co CTOMKaMH; 6 — packoc-

6.2. Pacuernyro auny les 271€MenTa, 0 uTHHE KOTOpOTo AciicTByOT cokumaronue critbl Ny 1 Ny (Ng

Hasl; 6 — TPEYroJbHas CO IIPEHTeIeM; & — 0~
JypacKoCHasi TPEyroJibHasi; 0 — epeKpecTHas

> Nj,), u3 miockoctu Gepmsl (puc. 7, 6, 2; puc. 8) ciaenyeT BRIYUCIHTE 10 GopmMyiie

l,=1,0.75+025

N,

(66)
7

Pacyer Ha ycTOWYIMBOCTD B 3TOM CIIydae CIelyeT BBIIOIHAT Ha CHTy Nj.

a)

0) . h

al

Puc. 8. CxeMsbl 1115 onpeziesieHus pacuer-

HO IHHEI Iosica pepMBbl u3
IUIOCKOCTH
a— cxema QepMbl; O — cxema CBA3eil Mex-
oy hepmamu (BUI CBEPXY)




6.3*. PacuerHbie JUTHHBI l¢f 371EMEHTOB NEPEKPECTHON PELICTKU, CKPEIUICHHBIX MEXKIYy c000it (puc.
7, 0), cieyeT NpUHUMATh!

B TJIOCKOCTH (hepMbI — PABHBIMH PACCTOSHHIO OT LEHTPA y31a (Gepmbl 10 ToukH Ux nepecedcHus (lgs

U3 IUIOCKOCTH (DepMbI: JJIs CHKATBIX 3JIEMEHTOB — MO Tabn. 12; A pacTSHYTBIX SJIEMEHTOB —
paBHBIMH MONHO# reometpuueckoit mune smeMenTa (lgs = Iy).

Tabnuua 12

Koncrpykuus y3na PacuetHast aiuHa legs w3 miockocTu Gpepmbl pu
nepeceyeHust SJIeMEHTOB MO/IJIEP>KUBAIOIIEM JIEMEHTE
pereTku

PacTIHYTOM HEP a60TanmeM CXKaToOM

O6a 3JeMEHTa HE | 0,71, I,
NPEepPHIBAIOTCS
[TopnepxuBaromuii - 3€MEHT
npepbIBaeTCs u
nepexpbiBaeTcs HacoHKOM:
paccMaTpUBaeMBbIit 0,714 Iy 1,41,
3JIEMEHT HE NPEePBIBACTCS
paccMaTpUBaeMBbIit 0,71, - —
DJIEMEHT  TpepbiBaeTcss |
nepeKpbiBacTes HacoOHKOM
O6o3Ha4eHus1, npuHATHIE B Tabmuie 12 (puc. 7, 9):
| — paccTosiHUE OT HIEHTpa y311a (hepMBbI J0 MePEeCCUCHHS TEMEHTOB;
|, — monHas reomMeTpuUecKas JUIMHA JJIEMEHTA.

6.4. Pagnychbl MHEPIINH | CEUCHHUIT 3JIEMEHTOB U3 OJHHOYHBIX YTOJIKOB CIEAyeT MPUHUMATS:

OpH pacyeTHOW iuHe sneMenta, paBHo# | wim 0,91 (tme | — paccrosiHne Mexay GmikadmMMu
y3IaMi) — MUHUMAITBHBIA (I = iyin);

B OCTQIbHBIX CIyd4asX — OTHOCHTEIBHO OCH YTOJIKa, MEePICHIWKYJSPHON WM MapaieibHO
mockocTd Gepmsl (i = iy WM | = iy B 3aBUCHMOCTH OT HaIlIpaBJIeHHs IPOJOIBHOr0 H3ruba).

PACYETHBIE JJUHbI SJJEMEHTOB NIPOCTPAHCTBEHHBIX PEIIETYATBIX
KOHCTPYKIMIA

6.5. PacueTHbIe JUTHHBI lot ¥ paglyChl HHEPIIMH CCUCHHHN | CKATHIX M HEHATPYKCHHBIX DIICMEHTOB H3
OJIMHOYHBIX YTOJIKOB IIPH OTPEAEICHUH TMOKOCTH ClieyeT MPUHUMATH 1o Tabi. 13*.

Tabmuma 13*

DIeMEHTHI le i

[Tosica:

o puc. 9%, a, 6, 6 In imin

mo puc. 9%, 2,0, e 1,14l iy m iy
Packocsr:

o puc. 9%, 6, 6, 2 Halg imin

1o puc. 9%, a, 0 Halge imin

mo puc. 9%, e Iy imin
Pacnopku:

o puc. 9%, 6 0,8l imin

o puc. 9%, ¢ 0,65l imin

O6o3HaueHus1, mpuHATHIE B Tabnmie 13* (puc. 9%):
lyc — ycroBHast aiMHa packoca, mpuHUMaeMasi rmo Tabiuie 14%;
Mg — K03 uimeHT pacueTHOH JUIMHEI packoca, MPUHUMAaeMBbIi 1o Tadir. 15*.

IMpumeuanus: 1. Packocel mo puc. 9%, a, 0, ¢ B TOUKax MepeceueHus JOHKHBI ObITh CKPEILICHBI
MEXIy COOOi.



2. ﬂﬂﬂ PACKOCOB I10 pucC. 9*, e HeOGXOﬂI/IMa JOMOJIHUTEJIbHAS MMPOBEPKA UX M3 IJIOCKOCTU I'PAHU C

Y4eTOM pacueTa 1o Je(opMUPOBaHHON CXeMe.

3. 3HaucHue Ief JJIA pacliopoK IO puc. 9*, B JaHO JJId PAaBHOIOJIOYHBIX YT'OJIKOB.

a) 0)

L,

6)

Puc.9*. Cxembl IpOCTPaHCTBEHHBIX PEIETYATHIX KOHCTPYKLUH
a, 0, 6 — ¢ COBMEILIEHHbIMU B CMEXKHBIX I'PaHAX yIiIaMH;
2, 0, € — C HECOBMEIIEHHBIMH B CMEXHBIX I'PaHsIX yrilaMu

Pacuernsnie JJIAHBI Ief H paanyCbl HHCPIIUU i PACTAHYTBIX 3JICMCHTOB M3 OAWHOYHBIX YI'OJIKOB IIPpU

orpeielIeHHH THOKOCTH Clie/TyeT MPUHUMATH:
IS TIOSICOB — 110 Taour. 13%;

JUTsl IEPEKPECTHBIX PACKOCOB 10 PHC. 9%, a, 0, e; B IIOCKOCTH I'PaHHM - paBHBIMH JUTHHE |q 1 paguycy
UHEPLHH imin; M3 TUIOCKOCTH TPAHU — TIOJIHOH FeOMETPUYECKON JIMHe packoca Ly, paBHOW pacCTOSHUIO
MEXIy y3JaMH NPHUKPEIUICHHs K MoscaM, U PaIuyCy MHEPLUH Iy OTHOCHUTEIBHO OCH, MapajlieibHOM

IIJIOCKOCTH I'PaHU;

IUTsL PACKOCOB MO pHC. 9%, 6, 6, 2, — paBHBIMU JJIMHE Ky U paiiyCy HHEPLHH imin.
Pacuernbie mmHbl loe ¥ pagnyc MHepUMH | DIEMEHTOB M3 TPYO MM MapHBIX YTOJKOB CIEIyeT
NPUHAMATH COTJIACHO TPeOOBaHWAM TNojapasjena "PacueTHble IIMHBI 3JIEMEHTOB IUIOCKHX (epM Hu

cBs3en'.

Tabimma 14*

Konctpykuus

YcnoBHast anuHa packoca lye

y371a IepeceveHus NP NOAJCPKUBAIOLIEM DIICMEHTE
JJIEMEHTOB PELICTKH pacTSHYTOM HepaboTaronieMm CHKATOM
O0a snemMeHTa He MPEPHIBAIOTCS Iy 1,3lq 0,8L4
[Noanep>xuBarOLIKil 3MEMEHT MpepbIBaeTCA U
NepeKPbIBACTCSI (bacoHKo#;
paccMaTpHBaeMBblii JNIEMEHT HE
npephIBaeTCs:
B KOHCTPYKIIHH TI0 pucC. 9%, a 1,34 1,614 Lq
B KOHCTPYKIHMH 110 puc. 9%, o:
npu 1 <n<3 (1,75 - 0,15n)l4 (1,9-0,1n)ly Ly




npu n >3 1,3l4 1,614 Lg
V3en nepecedeHus 3JIEMEHTOB 3aKPETUICH OT l4 Iy lg
CMEIIEHHNS u3 IIJIOCKOCTH rpaHu
(mmradparmoit u T. 1.).
O0603HadeHNs, NpUHATEIEC B Tabmmie 14%*:
Ly — mmiHA packoca 1o puc. 9%, a, 0;

n= Jm,minld ,

I ginl

dmin®m
rae Jm,min u \]d,min — HAMMCHBITNEC MOMEHTBI HHEPIUU CCUYCHUS COOTBETCTBCHHO I10sICa U pacKoca.

Ta6muma 15*

l
3HaueHue Ly IpH, —— ,pPaBHOM
[MpukpenieHne eMeHTa n Linin
K IosicaM 1o 60 cB. 60 no 160 cB. 160
CBapHBIMH IIBaMH, OOITaMHU o 2 1,14 i 0,765
(He MeHee IBYX), 0,54+ 36 %
PacIIoNIOKCHHBIMHA BIOJIb CB. 6 1,04 i 0,74
31eMeHTa, 6e3 GacoHoK 0,56 + 28,8 %
OpmanmM 6ontoM Oe3 paconku | HezaBucumo 1,12 i 0,82
orn 0,64+28,8%

O0603HadeHNs, IPUHATEIC B Tabmmme 15%:

N — cM. Tabm. 14%;

| — nnuna, npuanMaemast: g — o puc. 9%, 6, 6, ; ly. — mo Tabx. 14* (s anemMeHTOB — MO puc. 9%,
8, 0).

IIpumeuanus: 1. 3HaueHHA L4y NPH 3HAYEHHSIX N OT 2 10 6 clexyeT ONpeneNnaTh JUHEHHOI
HUHTEPIOJIALUEN.

2. IIpu npuKperieHu: 0IHOTO KOHIA packoca K mosicy (acoOHOK CBapKoOil MM 0ojiTamu, a BTOPOTO
KOHIIa Yepe3 (HacoHKy, KO PHUIMEHT pacueTHOH UITMHBI packoca ClieayeT NpuHUMaTth paBubiM 0,5(1 +
Mq); TIpH IPUKPETDICHHN 000X KOHIIOB packoca yepe3 GpacoHku — 1y = 1,0.

3. KoHIpl packocoB mo puc. 9%, ¢ ciiemyeT KpenuTb, Kak npaBmino, 0e3 ¢acoHok. B satom ciyuae
IpU HMX TNPUKPEIUVICHWH K paclopKke W MOsiCy CBapHbIMU IIBaMHU WM OonTtamu (Ha MeHee ABYX),
PacmoNoKEeHHBIMU BJIOJIb Packoca, 3HaueHue kodpduimenTa L4y cleayeT MpUHUMATh 1Mo cTpoke N “Ilo
2”. B ciydae NpUKpPEIVICHWS] WX KOHIIOB OJHMUM OONTOM 3HadeHHE KOI(QQHUIMEHTA Ly CIEeLyeT
OpUHAMATE 10 cTpoke “OmHuMm Gositom 6e3 GacoHKH”, MPU BBIYKUCIEHUH 3HaueHus lg mo Tadbm. 13*
BMECTO (g creayet npuauMath 0,5(1 + 14).

6.6. PacueTHble [UTHHBI |y M pagnychl HHEPIMH CEUEHUH | IPH OMpPeIeICHHH THOKOCTH 3JIEMEHTOB
TUTOCKHX TpaBepc (HampuMep, mo puc. 21) ciexyet npuHUMaTh 1Mo Tabi. 16.

Tabauna 16
Pacuetnas jynHa lg 1 paguyc unepuum ceyenus i
KoHcTpyKIust TpaBepChl MOSICOB penieTku

Ief [ Ief i
C mosicaMH M PEIIESTKOH M3 I imin lg, I imin
OJIMHOYHBIX yYTOJIKOB (puc. 21, a) Im1 i _ _
C nmnoscaMd U3 INBEUICPOB U I iy lg, I imin
PEIIETKON W3 OJWHOYHBIX YIOJKOB 1,121 iy _ _
(puc. 21, 6)

O6o3HaueHue, MpuHATOE B TadumIe 16:
i, — paJryc HHEPIMK CEYEHHsI OTHOCHTEIBLHO OCH, MApAJUIEIbHOMN IIOCKOCTH PEETKH TPABEPCHI.

PACYETHBIE JJIMHBI JIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIUI




6.7. PacueTHbIe JTMHBI lof 27IEMEHTOB CTPYKTYPHBIX KOHCTPYKIIHIA ClIeyeT IPUHUMATH 1Mo Tabu. 17.

Paauycel MHEPIMU CEUEHHH | 3JIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIHA MPH OMpPEAEIeHHH THOKOCTH
Clle/lyeT MPUHUMATH:

JUTSL CKATO-U3TMOAEMBIX DJIEMEHTOB OTHOCHTENBLHO OCH, MEPIEHANUKYISIPHONW WM MapaulelbHOM
mocKocTy m3ruba (i = iy wim i = iy);

B OCTAJIBHBIX CIIyYasX - MUHUMAJIBHBIE (I = ipin).

Tabnuua 17
DJIeMEHTBI CTPYKTYPHBIX KOHCTPYKIHUH PacuerHast aiuHa g
1. Kpome yka3zaHHBIX B 1103. 2 U 3 |
2. HepaspesHble (He mpephIBaloIMecs B y3iax) Mosica U MPHUKPEIUIIEMbIC B 0,85l
y3JlaX CBapKOW BOPUTHIK K INAPOBBIM WM IMJIMHAPHYECKUM Y3JIOBBIM
JJIEMEHTaM
3. VI3 0MMHOYHBIX YTOJIKOB, MPUKPEIUIIEMbIX B y3JIaX OJIHOH MOJKOI:
a) CBapHBIMHM IIBaMHU WJIM OonTamu (He MEHee JIBYX), PaclOOXKEHHBIMU
BIOJIb 31eMenTa, TIpH Vigin:
10 90 |
cablme 90 go 120 0,91
cBbie 120 1o 150 (ToabKO ISt 37IEMEHTOB PEIETKH) 0,751
cBbie 150 1o 200 (TOABKO ISt SJIEMEHTOB PEIETKH) 0,71
6) oguum GosrtoM mpu /iin:
10 90 |
cable 90 go 120 0,95l
cebite 120 1o 150 (TonbKO AJ1s SIIEMEHTOB PEIIETKH) 0,85l
cebite 150 1o 200 (TONBKO IS SIIEMEHTOB PEIIETKH) 0,8l

O06o3HaveHue, IpUHITOE B TabuIe 17:
| — reomeTpuueckas AMHA dIIeMEHTa (PACCTOSIHUE MEKAY Y3JaMU CTPYKTYPHOM KOHCTPYKIIHH).

PACYETHBIE JJIMHBI KOJIOHH (CTOEK)

6.8. PacuerHble JUMHBI lef KOMOHH (CTOEK) HOCTOSHHOTO CEYEHHS WM OTHCIBHBIX yYaCTKOB
CTYIIEHUYATHIX KOJIOHH CJIE/IYET ONPENEISTh 110 hopMyIie

ler = 21 (67)
rae | — JyMHa KOJOHHBI, OTCIBHOTO YJIaCcTKa € WITH BBICOTA ITaXa,
1 — KO3 PUIHIEHT pacUeTHON JITIHEL.
6.9*. KoabdunueHTtsl pacueTHON UIMHBI 4 KOJOHH M CTOCK IMOCTOSHHOTO CEYCHHS CIEIyeT
MPUHUMATH B 3aBHCHMOCTH OT YCJIOBHH 3aKpEIUICHHs X KOHIIOB U BH/1a HATPY3KH.
JIJIsT HeKOTOPBIX CydaeB 3aKpEIUICHUS W BHa HArpy3KH 3HAYCHHS 4 MPUBEACHBI B TIPWIL. 6, TaOIl.
71, a.




Tabmuma 17, a

PacueTHbIe cXeMBI

DopMyIibl 11t

Koaddummentsr N u p B popmynax (68), (69) u (70 a, 6) xust pam

MHOTONposeTHbIX (K > 2)

CBOGOIHBIX paM onpeenenus KodhpunuenTa i OJTHOTIPOJIETHBIX
T 214238 (68)
n
N N N N N n+0,56 J.l k(n, +n,)
— (69) n=-—° =
17, | BN AN n+0,14 , k+1
| A A I,
/. F/ F V2L 44
i h h
mpu n < 2 Bepxuuii aTax
J (p+0,68)1n+0,22 Sl 2k(n, +n,)
| | e ,68p(p +0,9)n+0,08)+0,1n )
podide , _*(p,+p,)
2, k+1
JN N v v |~ npun > 0,2 ' Cpe it Fra
Js Jst |Js2 (p+0’63)\/n+0’28 J ! k(n +n )
i 2 A VA W I (70.6) n=-—-2°¢< n = 4 2
L il B Jpn(p+0.9)+0,1n 20 k+ 1
L :
/%/8/8 /84 potile Ko+ po)
2l k+1

C
Hwoxanii sTax




O6o03HadeHNs, NpUHATHIC B Tabmumie 17, a:
Js‘ Ilc JS‘ZIC
n, =———<=;, n, =—"—""%: p
! ZI Jc ’ lZJc !

K — gmcito mposeToBs;

\]c n IC — COOTBETCTBCHHO MOMCHT MHCPIUH CCUCHUA U JJIMHA HpOBepHeMOﬁ KOJIOHHBI;

|1 Ilv |2
‘]Sl ‘]Sl! JSZ
u Ji, Jin, Ji2

— TIPOJIET PaMBbl;

[Mpumeuanune. Jns kpaiHeH KOJTOHHBI CBOOOIHON MHOTONIPOJICTHON pambl KO3()(OUIMEHT ceqyeT OonpeAeNsiTh KaK JyIs1 KOJOHH OJJHONIPOJICTHON paMbl.

n= Jslc 7 = k(nl + n2)
2, k+1
p:Jilc :2k(p,+p2)
U, k+1
Jillc Jillc
—S Py =
1,7, 1,J.

— MOMCHTBI MTHEPLHU CCUCHHUA pPIl"eJ'ICﬁ, MPUMBIKAIOIUX COOTBCTCTBCHHO K BEPXHEMY U HUKHEMY KOHILY HpOBepﬂeMOﬁ KOJIOHHBI




6.10*. Koo duimeHTsl pacuyeTHON JUITMHBI 4 KOJIOHH MOCTOSTHHOTO CEUEHHS B TUIOCKOCTH paMbl TIPH
JKECTKOM KPETJICHUH PUTeNeil K KOJIOHHAM CIIEYeT ONPEIeisiTh:

JUIst CBOOOHBIX paM IPH OJMHAKOBOM HArPYXEHHH BEPXHHX y3JI0B 10 Gopmynam tabm. 17, a;

JUT HECBOOOIHBIX paM 1o hopMmyIe

1+0,46(p+n)+0,18pn (70.5)
= ,B
1+0,93(p+n)+0,71pn

B dopmyne (70, B) p 1 N IpUHIMAOTCS pAaBHBIMU:

- Ji lc Js‘lc
B OHO3TAXXHOU pame: [ = , N = -

LJ LJ

C c

B MHOTOSTa)XHOW pame:

Juist BepxHero staxa P = 0,5(py + pp); N =Ny + ny);

Juist cpemuero ataxka p = 0,5(py + p); n = 0,5(ny + ny);

JUTSL HIDKHETO 3Taxa P = Py + Pa; N+ 0,5(ng + ny),

rzie Py; Pz; N1; Ny ciieayeT onpenensTs no tadn. 17, a.

Jns omHOdTaxHBIX pam B (opmyne (69) u mHorostaxueix B (opmynax (70, a, 6, B) mpu
[MIAPHUPHOM KPETUICHHH HIDKHUX HJIA BEPXHUX PHUTENCH K KOMOHHAM mpuHUMarotest P = 0 wim n=0 (J; =
0 wu Jg = 0), npu sxectkoM kperuiernn P = 50 mu N = 50 (J; = oo mim Jg = ).

IIpu ortaomiennu H/B > 6 (rae H — monHas BBICOTA MHOTO3TaXKHOW paMbl, B — IIMPUHA PaMBI)
JOJDKHA OBITh TpOBepeHa oO0lias YCTOMYMBOCTh paMbl B LEJIOM Kak COCTaBHOIO CTEpIKHS,
3aIIeMJICHHOTO B OCHOBAaHUH.

[Ipumeuyanue. Pama cumraercs cBOOOAHOW (HECBOOOIHOI), e€ciM y3en KpeIUIeHHsl pUress K
KOJIOHHE UMeeT (He UMeeT) CBOOO1y NepeMelIeH s B HallpaBJICHUH, IEPIECHIUKYIIIPHOM OCH KOJOHHBI
B IUIOCKOCTH PaMBl.

Koadunment pacuetHoit eI 4 HanboJee HArpy>KCHHON KOJIOHHBI B INIOCKOCTH OJJHOITa>KHOH
CBOOOIHON paMBbl 3/1aHWSl TP HEPAaBHOMEPHOM HArpy’>KEHHH BEPXHHX Yy3JIOB M HAIWYMHU >KECTKOTO
JIMICKA TTOKPBITHS MITH IPOJOJIBHBIX CBSI3eH 110 BEPXY BCEX KOJIOHH CIEIyeT ONpeiessiTh o popmyie

ty =uJJ . EN/(N.2T,), (71)*

e p— Ko3(h(UIMEHT pacyeTHOH JIMHBI IPOBEPSEMOil KOJIOHHBI, BBIYHMCIEHHBIN 110 Tabu. 17, a;
Jc 1 N; — COOTBETCTBEHHO MOMEHT HMHEpPLHH CEUEeHUs W ycwine B Hanbojee HarpyKeHHOH
KOJIOHHE PacCMaTPHBAEMOH paMbl;

2N; u 2J; — COOTBETCTBEHHO CyMMa DACUETHBIX YCHJIMA U MOMEHTOB WHEPIUHU CEUYEHUH BCEX
KOJIOHH PaccMaTpHBAaeMOM paMbl M YETHIPEX COCEAHUX paM (TI0 ABe ¢ KaKJOH CTOPOHBI); Bee yeumus N;
CleyeT HaxXOXUTh MPHU TOH k€ KOMOMHAIIMHM HArpy3oK, KOTOpasl BBI3BIBAET YCHJINE B IIPOBEPSEMOM
KOJIOHHE.

3HAUCHHUS Lhs BEIYHUCIIEHHBIE TT0 hopmyute (71)* cnenyer npuanmars He MeHee 0,7.

6.11*. KoathdurmenTsl pacdyeTHOH UIMHBI 4 OTAENBHBIX YYacTKOB CTYIIEHYaTHIX KOJIOHH B
TUIOCKOCTH PaMBbl CIEAYET ONPEAEIATh COTJIACHO HPHIL. 6.

[Ipn ompenenennn Kod3()(UIMEHTOB pacYEeTHOM JUIMHBI 4 M U CTYNEHYATBIX KOJIOHH pam
OJIHOSTa)KHBIX MIPOU3BOJCTBEHHBIX 3/IaHUI pa3pelaeTcs:

HE YYUTHIBATh BIMSHUE CTEIIEHU HATPYXKEHUS U ’KECTKOCTH COCETHUX KOJIOHH;

OIIpE/IeNIATh pAacUeTHbIE JUIMHBI KOJOHH JIMIIb JUIl KOMOMHAIIMM Harpysok, Jaroleil HauOoibline
3HAYCHUS MPOJIOIBHBIX CHJI Ha OTJACNIBHBIX yYacTKaxX KOJOHH, U IOJTydaeMble 3HAYCHUS 4 ICTIONB30BaTh
JUTS APYTHX KOMOWHAIMH HAarpy30K;

JUIS MHOTOIPOJIETHBIX paM (C YHCIOM IPOJIETOB ABa M 0oiee) MpH HAIWYHK JKECTKOTO THCKa
MOKPBITUSL WIM TPOJONBHBIX CBS3CH, CBSA3BIBAIONINX ITOBEPXY BCE KOJOHHBI M OOECIIEYHBAIOIINX
MPOCTPAHCTBEHHYIO PabOTy COOPYKEHHMS, ONpPENeNATh PacdyeTHBIE IJIMHBI KOJOHH Kak Ui CTOEK,
HETIOABIKHO 3aKPEIUICHHBIX Ha YPOBHE PUTEIICH;

JUISL OTHOCTYIIEHYAThIX KOJIOHH TpH cobmogeHud yciosuil o/l < 0,6 u Ni/N, > 3 npunumats
3Ha4YeHus 1o tabi. 18.



Tabuuma 18

Ycnosus KoahdunumeHTs! 4 1711 yqacTka KOJOHHBI
3aKperieHUs BEPXHETO HIDKHETO ITpH Jo/J1, paBHOM BEPXHETO
KOHIIA KOJIOHHBI cB. 0,1 10 0,3 ¢B. 0,05 10 0,1
CBOOOTHEIN KOHEL] 2,5 3,0 3,0
Konmen, 3akperuieHHBII  TOJNBKO — OT 2,0 2,0 3,0
TIOBOPOTA
HenonBmwkHbIf, MApHAPHO  OMEPTHIHA 1,6 2,0 2,5
KOHeII
HermoasmxHbIH, 3aKpeTUICHHBINA oT 1,2 1,5 2,0
MIOBOPOTA KOHETI

O603HaueHNs, TpUHATHIC B Ta0muie 18:

l; Ji; Ni — COOTBETCTBEHHO [UIMHA HIDKHETO yYaCTKa KOJNOHHBI, MOMEHT HMHEPIHHM CCUCHHS |
JICUCTBYIOII[Asl HA 3TOM Y4acTKe MPOAOJIbHAS CHIIA;

I5; Jo; N — TO e, BEpXHEro y4acTka KOJIOHHBI.

6.12. UckimroyeH.

6.13. PacueTHble JUIMHBI KOJIOHH B HAIIPaBICHWW BJOJNb 3IaHUS (M3 IUIOCKOCTH paM) CIEAyeT
NPUHAMATh PaBHBIMH PAcCTOSHHUAM MEXKIY 3aKpCIUICHHBIMH OT CMEIICHHS M3 IUIOCKOCTH PaMBbl
TOYKaMHU(OTIOpaMH KOJIOHH, ITOJKPAHOBBIX 0aJIOK M MOJCTPOMMIBHBIX (EepM; y3TIaMu KPETUICHUH CBsI3er
U puresel u T. 1.). PacueTHele ANMHBI JOIyCKaeTCs OIPEAETATh HAa OCHOBE PACUETHOH CXEMBI,
YUHUTBIBAIOIICH (haKTHUECKHE YCIOBHUS 3aKPEIUICHHUS KOHIIOB KOJIOHH.

6.14. PacueTHylo UIMHY BETBEU IUIOCKMX ONOpP TPAHCIOPTEPHBIX rajepell cieayer MpUHUMATh
paBHOI:

B IPOJOIBGHOM HAIpPABJICHUH Talleper — BBICOTE ONMOPHI (OT HHW3a 0a3bl JO OCH HIDKHETO Iosica
dbepmbl min Oanku), yMHOKCHHOW Ha KO3(D(HUIIUCHT £, ONMpEneNIseMblii KaK Il CTOCK MOCTOSHHOI'O
CEYEHHs B 3aBUCHUMOCTH OT YCIOBUH 3aKpEIICHUs MX KOHIIOB;

B IIOIIEPEYHOM HAIIPABICHUHU (B IUIOCKOCTH ONOPBI) — PACCTOSHHUIO MEXAY IIEHTPaMH y3JIOB, NPH
3TOM JOJDKHA OBITh TaKKe MPOBEpeHa 00IIas YCTOHYMBOCTE OMOPHI B LIEIOM KaK COCTaBHOTO CTEPKHS
3aIeMJICHHOTO B OCHOBaHUH M CBOOOTHOTO BBEPXY.

MNPEJAEJBHBIE TNBKOCTH CXKXATBIX 9JIEMEHTOB
6.15%. T'nOKOCTH C)KAaTBIX AIEMEHTOB HE JOJDKHEI ITPEBHIIATh 3HAYCHUH, TPUBEACHHBIX B Ta0I. 19%*.

Ta6muma 19*

DJeMeHTBI KOHCTPYKIUH [TpenenbHast THOKOCTB CXKATHIX
9JIEMEHTOB

1. Tlosica, omoOpHBIE PAacKOChl M CTOWKH, MNEpeNarolife OINOpHBIE
peaKIum:

a)  Tockux  (depM,  CTPYKTYpPHBIX  KOHCTPYKIMH U 180 - 60cx
MPOCTPAHCTBEHHBIX KOHCTPYKIMI W3 Tpy0 W MapHBIX YroOJKOB
BBICOTOH 10 50 M

0) TPOCTPAHCTBEHHBIX KOHCTPYKLIMH M3 OJMHOYHBIX YTOJIKOB, 120
MPOCTPAHCTBEHHBIX KOHCTPYKIUIT U3 TPyO M MapHbBIX yrojikoB cB. 50
M
2. DnaeMeHTbI, KpOMe yKa3aHHBIX B 103. 1 u 7:

a) TJIOCKUX ()epM, CBAPHBIX IPOCTPAHCTBEHHBIX M CTPYKTYPHBIX 210 - 60«

KOHCTPYKIMA M3 OAMHOYHBIX YTOJIKOB, HPOCTPAaHCTBEHHBIX H
CTPYKTYPHBIX KOHCTPYKIMI U3 TPYO M MapHBIX YTOJIKOB

0) TPOCTPAaHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIMH U3 220 - 40«
OJIMHOYHBIX YTOJKOB C OOJITOBBIMH COENHEHUSIMU
3. Bepxuue mnosica ¢epM, He 3aKkpelieHHbIE B IPOIECCe MOHTaXa 220

(npenenbHY0 THOKOCTH [MOCJE 3aBEPIICHUs] MOHTaXa CleayeT
MPUHUAMATH 110 1103, 1)
4. OCHOBHBIE KOJIOHHBI 180 - 60«




5. BropocreneHHble KOJIOHHBI (cTOHKM (haxBepka, poHapei u T. 1L.), 210 - 60«
JJIEMEHTBI PELICTKH KOJOHH, 3JIEMEHThI BEPTUKATIBHBIX CBSI3CH MEKITY
KOJIOHHAMU (HHXKE TIOJKPAHOBBIX OAOK)

6. DIEMEHTHI CBsA3Eil, KpOME YKa3aHHBIX B M03. 5, a TAK)KEe CTEPIKHH, 200
CITy’Kallie Tl YMCHBUICHHS PACYCTHON JUTHHBI CHKATBIX CTEPIKHEH, U
JpYTHe HeHarpy>KeHHBIC 2JIEMEHTHI, KPOME YKa3aHHBIX B M03. 7

7. CxaTele ¥ HEHArPY)XCHHBIC OJIEMEHTHI MPOCTPAHCTBEHHBIX 150
KOHCTPYKIMH TaBPOBOTO M KPECTOBOIO CEUCHHH, MOABEPKECHHBIC
BO3JICHCTBHIO BETPOBBIX HArPY30K, MOpPH TMPOBEPKE THOKOCTH B
BEPTUKATBHOHN MIOCKOCTH

O6o3HaueHue, npuHsTOE B Tabnuie 19*:

N
oa=———
PAR |y,

CIICITYET IPUMEHSTH ().

— ko3¢ dunreHT, npuHUMaeMbIii He MeHee 0,5 (B HeOOXOIMMEBIX CIIydasx BMECTO ¢

HNPEAEJBHBIE TMBKOCTHU PACTAHYTBIX 9JIEMEHTOB

6.16*. THOKOCTH PACTSHYTHIX 3JIEMEHTOB HE JAOJDKHBI PEBHIIIATh 3HAUYCHHH, IPUBEICHHBIX B TA0J.
20%*.
Ta6muma 20*

[TpenenbHas THOKOCTB PacTSHYTHIX JIEMEHTOB
TIPY BO3AEHCTBUY Ha KOHCTPYKIMIO HATPY30K

DeMeHTBI KOHCTPYKIUH JMHAMHUYECKHX, OT KpPaHOB
TIPUIIOKEHHBIX CTaTHYECKUX (cMm. mpum. 4) n
HETIOCPEICTBEHHO K JKETIE3HOIOPOXKHBIX

KOHCTPYKIIHH COCTaBOB

1. Tlosca W OHOpHBIE pPAaCKOCHI 250 400 250
IUIOCKUX (epM (BKIFOYast TOPMO3HBIE
thepmer) u CTPYKTYPHBIX
KOHCTPYKUUI

2. DneMeHTH (epM H CTPYKTYPHBIX 350 400 300
KOHCTPYKIIMH, KpPOME YKa3aHHBIX B
no3. 1

3. HmwkHHE mTOsca TOAKPAHOBBIX — — 150
Oanok u Gepm
4. DieMeHTHl BEePTHUKAJIbHBIX CBs3eH 300 300 200
MEXKTy KOJIOHHAMH (amxe
MTOJTKPAHOBBIX 0AJIOK)

5. Ilpoune >1eMEHTHI CBSI3CH 400 400 300
6*. Tlosica, OOpPHBIE PACKOCHI CTOCK 250 - -
W TpaBepc, TATH TPaBepc ONOp JIMHUN
3JIEKTpOIIepeiayy, OTKPBITHIX
pachpesenuTenbHBIX  YCTPOMCTB U
JUHUN KOHTAaKTHBIX ceTe
TpaHcIopTa

7. OneMeHThI ornop JUHUN 350 - —
JJIEKTPOIIepeIaun, KpOMe yKa3aHHBIX
BTO3. 6 1 &

8. DneMeHThl NPOCTPAHCTBEHHBIX 150 - -
KOHCTPYKITHI TaBpOBOTO "
KpPECTOBOI'O cedeHuid (a B TArax
TpaBepc orop JIVMHUH
JJIEKTPOIIepeiaul U M3 OJMHOYHBIX
YTOJIKOB), TIOJIBEP’KEHHBIX
BO3JICHCTBHIO BETPOBBIX HArpy30K,
Opu  TPOBEPKE ruokocTn B
BEPTHKAJIBHOMU IJIOCKOCTH




IIpumeuanusa: 1. B KOHCTpYKIUSX, HE MOJBEPraroLIUXCs AMHAMHYECKUM BO3ACHCTBHUSAM,
THOKOCTb PACTSHYTHIX 3JIEMEHTOB CJIEAyeT MPOBEPAThH TOJIBKO B BEPTUKAIBHBIX MIOCKOCTAX.

2. T'mOKOCTh pacTSHYTBIX D3JEMEHTOB, HOABEPTHYTHIX IPEIBAPUTEILHOMY HANpsDKEHHIO, He
OTpPaHUYMBACTCA.

3. Jns pacTSHYTBIX DJIEMEHTOB, B KOTOPBIX IPH HEOIAaronpHsTHOM PacCIIOIOXKEHHH Harpy3KH
MOXET M3MEHAThCS 3HAK YCWIHS, TNpPENeibHYI0 THOKOCTh CJEAyeT NPHHUMAaTh KakK JUIsl CXKaThIX
9JIEMEHTOB, MpPH OTOM COCIAMHHUTENIbHBIE MPOKJIAJKA B COCTaBHBIX 3JEMEHTax HE0O0XOJUMO
yCTaHABINBATH HE pexe ueM depes 40i.

4. 3HayeHus peeNbHBIX THOKOCTEH ClleyeT NPUHUMATh IIPH KpaHax TPpyNn pexXuMoB padboTsl 7K
(B nexax mertaymutyprudeckux npousBojcts) u 8K mo F'OCT 25546-82.

5. K nuHamMuueckuM Harpys3kam, NPUIO)KEHHBIM HEMOCPEICTBEHHO K KOHCTPYKIMSAM, OTHOCSTCA
Harpy3kH, MpUHUMaeMble B pacueTax Ha BBHIHOCIMBOCTh WM B pacyerax ¢ y4eToM Ko3(h(HUIHMEHTOB
JUHaMUYHOCTH.

7. MPOBEPKA YCTOMYHUBOCTH CTEHOK U IMOSICHBIX JINCTOB
MN3I'MBAEMBIX U CKATBIX DJIEMEHTOB

CTEHKH BAJIOK

7.1. CreHKH 6aloK s 00ECTICYCHUS HX YCTOMYNBOCTH CIIEAYET YKPEIUIATh!

MONIEpEYHBIMIA OCHOBHBIMHU peOpaMi, TIOCTaBICHHBIMH Ha BCIO BHICOTY CTEHKH;

MONIEpEYHBIMIA OCHOBHBIMHU M TIPOAOJILHBIMU pedpamu;

MONIEPEYHBIMHA OCHOBHBIMH U TPOMEXYTOUYHBIMH KOPOTKHMH peOpaMu U IPOAOJIBLHBIM pedpoM (Tipn
3TOM IPOMEXYTOYHBIE KOPOTKHE pedpa cieyeT pacnonaraTb MEXIy CXKaThIM IOSICOM H ITPOIOIbHBIM
pedpom).

[IpsMoyronbHBIE OTCEKHM CTEHKH (IUIACTHHKH), 3aKITIOYEHHbIE MEXTY MOSCaMH W COCETHUMH
MONIEpEYHBIMIA OCHOBHBIMH PEOpaMHM JKECTKOCTH, CIEAYeT PacCUMTHIBATh Ha YCTOWYMBOCTH. [Ipu 3TOM
pacdeTHBIMH pa3MepaMu MPOBEPSAEMOI INIACTUHKH SIBIISTFOTCSL:

& — PacCTOSIHUE MEK/Ty OCSIMH IOIIEPEYHBIX OCHOBHBIX pedep;

het — pacuernast Bbicota creHkH (puc. 10), paBHas B CBapHBIX OajKaxX IMOJNHOI BBICOTE CTCHKH, B
6aJKax ¢ MOSICHBIMHU COCANHEHUSIMU Ha BBICOKOIIPOYHBIX OOJITaX — PACCTOSHUIO MEXY OJVKaIIIMH K
ocn OaJKM KpasMH TOSICHBIX YTOJIKOB, B OajikaX, COCTaBJIEHHBIX M3 TPOKATHBIX MNpoQuiIeH, —
PacCTOSHMIO MEX/y HadalaMi BHYTPEHHHX 3aKpYTJICHHH, B THYTHIX po¢wisix (puc. 11) — paccTostHuIO
MEXKTy KpasMH BBIKPYKEK;

t — TonmMHA CTEHKH.
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Puc. 10. Pacuernas BbIcOTa CTEHKHA COCTaBHOM Oaiku
a — CBapHOM M3 JIUCTOB; O — HA BEICOKOMPOYHBIX 00JITaX; B — CBAPHOU C TaBpaMu
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7.2*. Pacyer Ha yCTOWYMBOCTH CTEHOK OQJIOK CIIEIyeT BBINOJHATH C YYETOM BCEX KOMIIOHCHTOB
HAMPSKCHHOTO COCTOSHUSI (O, TH Ojgg).

Hanpsokenne o, 7 U Ojgc CIEAYET BBIYHUCIATH B MPEANONOKCHAN YIPYrod paboTel MaTepHana Io
CedeHHI0 OpyTTO Oe3 yueTa KodppuIrueHTa @

Cxxumaroniee HanpspkKeHUE Oy pacdeTHOM I'paHUIbl CTEHKH, IPUHUMAEMOE €O 3HakoM 'uioc", u
Cpe/iHee KacaTelIbHOE HAIlPsHKEHHE 7 CJIEyeT BEIYUCIATH M0 (hOpMyJIam:

O'_M ; (72)
ny’
0
== 73
T m (73)

rne h — mosHas BbICOTa CTEHKH;

M u Q — cpenHHMe 3HaU€HMSI COOTBETCTBEHHO MOMEHTA M IIONEPEYHON CHIIBI B IPEAENax OTCEKa;
€CIiM JUIMHA OTceKa OoJblIe ero pacdyeTHOW BBICOTHL, TO M m Q cnemyer BBIUMCIATH Uit Ooiee
HaNpsHKEHHOTO YyJacTKa C JUIMHOW, PaBHOHM BBICOTE OTCEKAa; €CIM B IPEAENax OTCeKa MOMEHT HIIH
MOTIepeyHasl Cujla MEHSIOT 3HAK, TO MX CpPEJHHE 3HAYCHUs CIEeIyeT BBIUMCIATH Ha y4acTKe OTCEKa C
OJTHUM 3HAKOM.

MecTHOE HaNpsKEHHE Ojpc B CTEHKE IMOJ COCPEJAOTOUCHHOW HArpy3KOW CcIeyeT OIpenesiTh
coryacHo TpeboBanmsM il 5.13 u 13.34* (mpu 4 = 1,1) HacTOAIIMX HOPM.

B orcekax, rne cocpemoToueHHas Harpys3ka IPWIIOKEHA K pPacTSHYTOMY IOsICY, OJXHOBPEMEHHO
JIOJDKHBI OBITh YYTEHBI TOJBKO JBa KOMIIOHEHTA HANIPSHKEHHOTO COCTOSIHUS: O U T WIH Ojoc U T

OJHOCTOPOHHHE TIOSICHBIE IIBBI CIEAYET IPUMEHATh B OajikaX, B KOTOPBIX IIPH HPOBEPKE
YCTOWYMBOCTH CTCHOK 3HAYeHHSA JIeBOH dactu Gopmyisl (74) He mpepbrmatot 0,9 npu A, < 3,8 u 1

npu A, > 3,8.
7.3. YCTOHYMBOCTE CTEHOK Oanok He TpeOyeTcs MPOBEpSATh, €CIH MPH BBIMOJHEHUN YCIoBHA (33)
hef Ry
YCIIOBHAS! THOKOCTH CTEHKH /IW = ——,|—— HE NPEBbIIIAET 3HAYCHUH:
t

3,5 — IIpu OTCYTCTBUHM MECTHOTO HAINPSDKEHUsI B 0aJIKaX ¢ JBYCTOPOHHUMHU HOSICHBIMU LIIBAMU;

3,2 — 10 ke, B basKax ¢ OAHOCTOPOHHUMH OSICHBIMH IIIBAMH;

2,5 — pu HAJIMYUKM MECTHOTO HAIPsHKEHHS B Oalikax ¢ ABYCTOPOHHUMH ITOSICHBIMH IIBAMH.

IIpm sTOM ciegyeT ycTaHaBIMBATh IIOTIEPEYHBIE OCHOBHBIE peOpa KECTKOCTH COTJIACHO
TpeboBanusm 1. 7.10, 7.12 u 7.13 HacTOAMINX HOPM.

7.4*. Pacyer Ha yCTOWYMBOCTH CTCHOK OAalOK CHMMETPHYHOTO CEUEHHS, YKPEIUIEHHBIX TOJBKO
MONEpEYHbIMIA OCHOBHBIMU peOpamMu ’KEeCTKOCTH, PU OTCYTCTBHM MECTHOTO HanpskeHUs (Ojoc = 0) u
YCIIOBHOM THOKOCTH CTEHKH Ay < 6 CI€AyeT BBIIOIHATH 110 hopMyIe



\/(O-/O-CV )2 + (T/Tcr )2 S yc 1 (74)

T71e % — KO3 PUIHUEHT, IPUHUMAEMBIH 110 Tabi. 6* HaCTOAIINX HOPM;

¢, R,
Oor =57 (75)
.. =10.3| 7+ 0,76 I_Q . (76)
cr 2 /1 2
#H <

B dopmyne (75) xkoadpuueHT Ce ceayeT NpUHIMATh:
JUTSL CBapHBIX 0alloK — 1o Tadi. 21 B 3aBUCHMOCTH OT 3HaueHHs ko3 dunmenra J.

Tabmuma 21
5 <0,8 1,0 2,0 4,0 6,0 10,0 >30
Cer 30,0 31,5 33,3 34,6 34,6 351 35,5
3
b, (¢t
s=p-"L|-L|, 77
h,\ t
rie b i ty — COOTBETCTBEHHO LIMPUHA U TOJIIMHA CKATOTO Tosica 0aJKu;
f — xoaddurmenT npuHUMaeMsblii 1o Tadi. 22;
JUTs 0AJIOK Ha BBICOKOMPOYHBIX OoTax Co = 35,2.
Tabnumna 22
banku YcnoBus paboThl CKATOTO Tosica p
INonkxpanossie KpanoBble penbcsl He IpUBapeHbl 2
KpanoBble penbesl IpuBapeHsl o0
IIpoune IIpu HEMPEepBIBHOM ONMPAHUU IIIUT o
B mpouwnx ciydasx 0,8

IIpumeuyanue. /s OTCEKOB MOIKPAHOBHIX OANIOK, I/ie COCPEIOTOUYCHHAs HAarpy3Ka MPHIOKEHa K
pacTsiHyTOMY TOsICY, IPH BbIYHCIeHHH kKoddduirenta J ciaenyer npunumath S = 0,8.

— d Ry
B dopmyse (76) Aoy = — ,
t\ E
rae d — MeHbIIast U3 CTOPOH ruiacTHHKH (Ngs WITH 8);
L — OTHOLIEHUE GOJIbLIEH CTOPOHBI IUTACTHHKH K MEHBILCH.
7.5. Pacuer Ha YyCTOWYMBOCTH CTEHOK O0ajJOK CHMMETPUYHOTO CEUCHHS C YYETOM pPa3BUTHS

IUIACTUYECKHX Je(OPMAIIHii IPH OTCYTCTBUM MECTHOTO HApPsKeHUs (Ojoe = 0) u ipu 7< 0,9R;, A¢/A, >

0,25,22< 1, <6 cJIeIyeT BBITIOJHSTH 10 Gpopmyse

w =

M < Ryyeh?et(Ar/A, + @), (78)

rae a = 0,24 —0,15(7R;)* — 8,5 - (Aw—2,2)%

31IECh ) CIeyeT IPUHUMATH 110 Tadil. 6*, a 7— onpexaensits o dpopmyie (73).

7.6*%. Pacyer Ha yCTOWYMBOCTH CTEHOK OQJIOK CHMMETPHYHOI'O CEUYEHUs, YKPEIUICHHBIX TOJBKO
MOTIEPEYHBIMHA OCHOBHBIMH pebpaMH xKecTKOCTH (puc. 12), mpu HATMYHUH MECTHOTO HAMPSDKEHUS ( Ojoc #
0) ciemyeT BBITIOIHATH 1O (opmysie




2 2
+| — =7, (79)

Te ) — CIIeAyeT IPUHUMAThH MO TabJ. 6* HACTOSAIIMX HOPM;
O, Ojoc; T— OTIPENIEIIATH COTIACHO TPESOOBAHIAM 1. 7.2%;
Tey — OIPEACITE 1o opmyte (76).

3HAUCHHUS Ogr U Ojoccr B Popmynte (79) cremyeT onpenensTs:

a) npu a/hg < 0,8

Or — 10 popmye (75);

c, R,
O_loc,cr - ——2 ' (80)
Aa

rae C; — Kod(pQUINEHT, MPUHIMAEMBIA U CBapHBIX Oanmok mo Tabi. 23 B 3aBHCHMOCTH OT

otHomenus: a/hy U 3HaueHus O BbrumcIsieMoro no dopmyne (77), a mis 6anok Ha BBICOKOMPOYHBIX

Gourax — mo Tabi. 23,a;
- a
la =— /R /E .
P v
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Puc. 12. Cxema 6anky, yKperIeHHO onepeyHbIMH OCHOBHBIMHU pebpamu sxkecTkocTu (1)
a — cocpeloTOueHHas Harpy3ka F mpuioxkeHa K CxaToMy MOosCy; 6 — TO e, K PaCTIHyTOMY HOACY

Ecmu HarpyxeH pacTsSHYTBIH TOSC, TO NMPH pacdyeTe CTCHKH C YYETOM TOJNBKO Ojoc U 7 TPHU
ompezenennn koddduimenra 6 mo dopmyne (77) 3a by u t; cieayer npuHEMATh COOTBETCTBEHHO
NIMPHHY U TOJIIIMHY HArPyKEHHOTO PACTSHYTOrO TOsICa,;

6) npu a/hgs > 0,8 ¥ OTHOIIEHHUHU Ojo/ O OOJIBIIIE 3HAUCHUH, YKA3aHHBIX B Ta0I. 24,

R,
Oy — 110 opmynne o, = ? : (81)
w
e C, — Ko3pPHUIUEHT, onpeAesieMblil o Tadum. 25;
Oloc.cr — IO hopmyite (80), B koTopoit mipu a/hgs > 2 criemyer nmpuaUMaTh a = 2hey;
B) niput &/Nes > 0,8 ¥ OTHOLICHHUH Ojoc o/ O HE O0OJICE 3HAUCHUM, YKA3aHHBIX B Ta01. 24:



Ocr — TI0 popmyiie (75);

Oioc,er — 10 popmysie (80), HO ¢ moacTaHoBKO# 0,5a BMecTo @ npy Bhlunciehun A B popmyne (80)
u B Tabn. 23.
Bo Bcex ciydasx z cleayeT BEIYUCIIATH 10 IeHCTBUTEIBLHBIM pa3MepaM OTCeKa.

Tabmuma 23

) 3HadyeHne ¢, U1 CBAPHBIX 0asioK mpu a/hes, paBHOM
<05 0,6 0,8 1,0 1,2 1,4 1,6 1,8 >2,0
<1 11,5 12,4 14,8 18,0 22,1 27,1 32,6 38,9 45,6
2 12,0 13,0 16,1 20,4 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 13,5 16,8 22,1 29,1 38,3 48,7 59,4 70,4
10 12,4 13,6 16,9 22,5 30,0 39,7 51,0 63,3 76,5
>30 12,5 13,7 17,0 22,9 31,0 41,6 53,8 68,2 83,6

Tabmuma 23,a

alhes 0,5 0,6 0,8 1,0 1,2 14 1,6 1,8 2,0
Cy 13,7 15,9 20,8 28,4 38,7 51,0 64,2 79,8 94,9
Tabmuma 24
banku 0 IpenenbHble 3HAUEHHS Ojo/ 0 ipH a/het , paBHOM
0,8 0,9 1,0 1,2 14 1,6 1,8 >2,0
CaapHbie <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 0,059 | 0,122 | 0,296 | 0,574 | 1,002 1,539 2,154
> 30 0 0,047 | 0,112 | 0,300 | 0,633 | 1,283 2,249 3,939
Ha - 0 0,121 | 0,184 | 0,378 | 0,643 | 1,131 1,614 2,347
BBICOKOTIPOYHBIX
Oourax
Tabmuma 25
et <0,8 0,9 1,0 1,2 14 1,6 1,8 >2,0
C ITo Tabm. 21, 37,0 39,2 45,2 52,8 62,0 72,6 84,7
T. €. Co = C¢r

7.7. B cTeHKe OaKi CHMMETPUYHOTO CEUCHHMS, YKPETUICHHOM KpOMe MOIEePEUHBIX OCHOBHBIX pedep
OJIHUM TIPOJIOJBHBIM PeOPOM KECTKOCTH, PACIIONOKEHHBIM Ha PacCTOSHUU h; OT pacueTHO# (CKaToM)
rpaHullbl oTceka (puc. 13), 00e TUTaCTUHKH, Ha KOTOpBIE 3TO pedpo pasnenseT OTCeK, CIeAyeT
PaccYUTHIBATH OTAEIHHO:
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Puc. 13. Cxema 6anku, yKperuieHHOH MOTMIepeIHBIMI OCHOBHBIMHU pedpaMu 1
HPOOIBEHBIM PEOPOM KECTKOCTH

a — cocpeloToueHHas Harpyska F rmpuiiokeHa K cxatoMy Hoscy; 6 — TO e K pacTIHyToMy; | — monepedHoe
OCHOBaHHE PEOPO KECTKOCTH; 2 — MMPOJOIBHOE pedpOo KECTKOCTH; 3 — IUNIACTHHKA Y C)KATOTO 1Mosica; 4 — MTacCTHHKA
y PacTSHYTOro mosica

a) IIACTUHKY 3, PACIIONOKEHHYIO MEKJLY CHKATHIM II0SICOM U IPOAOILHEIM PeOPOM o (hopMyIie
2
07 Oer1 + Oloc/ Oloc,ert + (7 761)” < Y (82)
rae ). CJICAyeT NpUHUMATh I10 Ta6ﬂ. 6* HACTOAIIUX HOPM, a O, Ojpc U 7 — ONPCACIATH COIIaCHO

TpeboBaHusIM 1. 7.2%.
3HAYCHUS Ogr1 U Ojocory CIIEAYET ONIPEEIATH 10 (hopMymam:

pH Ojoc = 0
4,76 R,
O_CFI - 72 (83)
1—n,/h, 2,
_ h R
A, =—"L_ |2
rie ; P =
pH Ojc 2 01 1= a/hy <2
1,719 R

O == —
T I—hyh,, 27



R
Oloc,crl = (1124 + 01476,U1) V74 /1—_)2} ) (85)

2

7
w=|u+—1

My
7 —a |’
“ 3 E

Ecnmu a/h; > 2, TO 1mpu BBIYUCICHUN Oy M Ojog et CICAYET MPUHUMATH & = 2Ny; %1 HEOOXOIMMO
ompenenarts mo Gopmyiie (76) ¢ MOACTaHOBKOH B Hee pa3MepOB IPOBEPSIEMO TUIACTHHKH;

0) TlacTHHKY 4, PacmoOJOXECHHYI0O MEXIY NPOIOIBHBIM PEOpOM H PACTSHYTBHIM IIOSICOM, — IIO
thopmye

. (86)

2 2
1—2h,/h
O'( 7 ef)+ 0-106‘2 4+ T < yC.’ (87)
O-ch O-lo ccr2 7’-cr2
5,34 R,
rae ) (88)

2 0.5 —nn, Y A2

Oloccrz — ClieyeT ompenensatb no ¢gopmyine (80) u tabm. 23 npu & = 0,8, 3ameHsst 3HauUeHHE
otHotenus a/hes 3nauennem al(hes— hy);

Turp — CHEIYeT omnpeaesarh mo Gopmyne (76) ¢ MOACTAHOBKOW B Hee pa3MepoB IPOBEPAEMOit
TUIACTUHKHY;
Ojoc2 = 0,4 Ojoc — IPU TIPUIIOKEHUH HATPY3KHU K CKaTOMy Tosicy (puc. 13,a);
Oloc2 = Oloc — TPH TIPHIIOKEHUH HATPY3KHU K PACTIHYTOMY mosicy (puc. 13,0).
KoadduiueHr 7, cineayer onpenensars mo Tadil. 6* HACTOSIIHX HOPM.
7.8. Tlpu yKkperuleHUH TJIACTHHKU 3 JOTOJHHUTEIHHBIMU KOPOTKMMH IONEPEYHBIMU pedpamMu nX
CIeIyeT JOBOIUTH JI0 IPOIOJILHOTO pedpa (puc. 14).

Gound [P /T
\
-

\\ | A
5# ond | 5 5 \i o h| s 512
> N l
/ \ 4
/ /
| 4 (2 1 hy 2
o) W OBEROR | L/ o; h)
1 1
< B
< >
A VI /I

0301052:0340-100 ur ‘

Puc. 14. Cxema Ganku, yKpenieHHOH MonepeyHbIMU OCHOBHBIMH peOpaMH >keCTKOCTH (1), IpoaoIbHEIM
pedpoM xecTKoCTH (2), pa3ieNsaoluM OTCEK CTEeHKU Ha IUIACTHHKY (3) y cXKaToro nosica u MiacTUHKY (4) y
PacTAHYTOrO Mosica, a TaKkKe KOPOTKUMHU pedpaMu xKecTKOCTH (5)

B aToM ciyuae pacuer IIaCTWHKH 3 CJeAyeT BBHINOJHATH 1o (opmynam (82) — (86), B KOTOpBIX
BCIIMYUHY a CIEAYET 3aMCHITH BEJIMYUHOM ai, TAC ai — pacCTOAHNUE MEXKITY OCAMU COCCTHUX KOPOTKUX
pebep (puc. 14); pacdeT TIIACTHHKY 4 cieTyeT BHIMOIHATh COTIACHO TpeOoBaHusM 11. 7.7, 0.

7.9. Pacder Ha yCTOMYMBOCTH CTEHOK 0AJIOK aCHMMETPHYHOTO ceueHHs (¢ 60jee pa3BUTHIM CKATHIM
MOSICOM) CJIEIYET BBITOJHATE 1O hopmysaM 1. 7.4%, 7.6%—7.8 ¢ ydeToM clenyromnx N3MEHEeHNH:



JUISL CTCHOK, YKPEIUICHHBIX TOJIBKO MOMEPEYHBIME pedpaMu KecTKoCTH, B hopmynax (75) u (81) u
Tabn. 25 3HaueHue hg clieyeT MpUHUMATh PABHBIM YIBOEHHOMY PACCTOSHUIO OT HEUTPAIBHOM OCH 110
pacuetHo# (cxkaroi) rpanunsl orceka. Ilpu alheg > 0,8 u ojoc # 0 creayer BBIOMHATE 00a pacuera,
yKa3aHHbIe B mIl. 7.6%, 6 u 7.6¥%, 6, HE3aBUCUMO OT 3HAYEHHUS Ojoc/ O,

JUIS  CTCHOK, VKpCIUICHHBIX IONMCPEYHBIMH peOpaMH M OJHUM MPOJOJIBHBEIM  peOpoM,
PacCIOJIOKCHHBIM B C)KATOM 30HE!

ol
a) B hopmyier (83), (84) u (87) Bmecto hy/he crienryer momcraBmsTh —_— .
2h,,
1 h,
6) B popmymy (88) Bmecto (0,5 — hi/hes) criemyer nopcramsats | — —
a h,
o—o,
3mece 0 = ——,
o

T7Ie Op — KpaeBoe pacTiITUBarolee HanpsikeHue (Co 3HakoM "MHUHYC") y pacueTHOM IpaHuUIlbl OTCEKa.

B cmyuae pa3BUTOrO pacTaHyTOro (HEHarpy)kKeHHOro) Iosica pacdyeT Ha YCTOHYHMBOCTh IPH
OJTHOBPEMEHHOM JICWCTBUU HAMPSDKCHUIH O U T CAeAyeT Mpou3BouTh mo ¢popmyie (90).

7.10. CreHkn OallOK CleQyeT YKPEIUIATh MOMEPEeYHBIMH pedpaMH KECTKOCTH, €CIH 3HAYCHUS

YCIIOBHOM TMOKOCTH CTCHKH OailKu ﬂ.w MpEBBILIAIOT 3,2 MPU OTCYTCTBUU MOJBUXHON HArpy3Ku U 2,2 —
NIPY HAJIMYHUH TTO/IBVKHOHM Harpys3KH Ha Mosice OajKH.

PaccTostHue MEkKly OCHOBHBIMH NONEPEYHBIME PeGpaMu He T0IKHO npeBblmath 2Ng mpu A, > 3,2

u 2,5he mpu )_.w <3,2.

JomyckaeTcss MpeBbIIATh yKa3aHHBIC BBIIIEC PACCTOSHUS MEXIy peOpamu a0 3HaueHHs 3he mpu
YCIIOBHH, UTO CTCHKA OaJKH yIOBJIETBOPSET MpOBepKaM 1o mm. 7.4%, 7.6%—7.9 n obmast ycTOHInBOCTH
Oanku obecrievueHa BBITIONIHEHHEM TpeOoBanuit m. 5.16%, a unu 5.16*, 6, npudem 3HaueHus lg/b nms
C)KaTOTO TOsica HE JOJDKHBI IIPEBBINIATh 3HAYCHUH, ONMpeAerseMbIX 1o Qopmynam Tabm. 8* s
Harpy3KH, IPHIOKCHHON K BEPXHEMY T0sICY.

B mMectax nmpuinoskeHusi OOJBIINX HEHNOABI)KHBIX COCPEIOTOUYEHHBIX IPY30B U Ha OIOpax ClemyeT
yCTaHABJIMBATH MTOTIEPEYHBIE pedpa.

B creHKe, YKpEIUICHHOH TOJNBKO MONEPEYHBIMH pedpaMy, MIMpHHA MX BBICTYHAIOIIEH 4acTd by
JOJDKHA OBITh I MAPHOTO CHMMETPHYHOTO pebpa He MeHee g /30 + 40 MM, A1 OJHOCTOPOHHETO

pebpa — He MeHee he/24 + 50 MM; TonumHa pedpa ts JoJnkHa OBITh He MEeHee th ~/ Ry /E .

CreHKH 0aJIOK JIOMYCKAaeTCsl YKPeIUIsiTh OJHOCTOPOHHUMHM IONEPEYHBIMH PeOpaMu KECTKOCTH U3
OIMHOYHBIX YTOJIKOB, IIPUBAapHBaEéMBIX K CTEHKE IIepoM. MOMEHT HHEpPHHH Takoro peodpa,
BBIUUCIISICMBII OTHOCHTEIBHO OCH, COBMAIAONICH ¢ Onmkaiiieil kK peOpy I'paHbiO CTEHKH, JODKEH
OBITH HE MEHBIIIE, YeM JUISI ApHOTO CHMMETPUYIHOTO pebpa.

7.11. IIpu yKperieHHH CTEHKH OJHHM HPOJOJIBHBIM peOpoM HEOOXOIMMblE MOMEHTHI MHEPLUH Jq
cedeHu pedep )KeCTKOCTH CIeIyeT ONPEeAeTATh:

JUTS TIOTIEPEYHBIX pedep — mo Gopmyiie

Js = 3het; (89)

JUTSI TIPOJTOJIEHOTO pedpa — 1o ¢opMyiiam Tab. 26 ¢ yI4ETOM €ro NpeeIbHBIX 3HAUYSHHM.

Tabnuma 26
Heo0Oxoanmblii MOMEHT [IpenensHble 3HAUSHUS
hi/hg | wHeprmu ceuenus mpomonsHOTO pebpa Jg MMHUMAJIBHBIE Jgimin | MAKCUMAJBHBIE Jgi max
0,20 (2,5 - 0,5a/hy) x a2t/he; 1,5het’ Thet’
0,25 (1,5 - 0,4a/hg) x a’t/he 1,5het? 3,5het’
0,30 1,5het? - -

Mpumeuanue. [pu BerauCIeHAN Jg U TIPOMEKYTOUHBIX 3HaueHwi hi/hgs momyckaeTcst muHeiHas
MHTEPIOJIALIHSL.




[Ipu pacmosioxeHHH NIPOJONBFHOIO M HOIEPEYHbIX pedep C OXHOM CTOPOHBI CTEHKH MOMEHTEHI
MHEPLUUH CEYCHUH KaXKIOTO W3 HUX BBIYMCILIFOTCS OTHOCUTENBHO OCH, COBINAAIOIICH ¢ OnmbKanieil K
peOpy IpaHbIO CTEHKH.

MuHUMaNbHBIE pa3Mepbl BBICTYNAIOIICH YacTH MOMEPEYHBIX M IMPOJOJBHBIX pebdep >KEeCTKOCTH
cJle/lyeT IPUHUMATh COoriiacHo TpeboBanus 11. 7.10.

7.12. Y4acToK CTEHKM OaJKu COCTaBHOTO CEYEHHsI HaJ OIOpOW HpH YKPEIUIEHHH ero pedpamu
JKECTKOCTH CJIEAYET PACCUUTHIBATh HA MPOAOJBHBIM M3rHO U3 IUIOCKOCTH KaK CTOWKY, HAarpyXeHHYIO
OIOpHO# peakuuell. B pacyeTHOe ceueHne 3ToW CTOMKH cieayeT BKIIOYAaTh CeYeHUE pedpa KEeCTKOCTH

u monockl crenku mmpunoii 0,65¢. | E/R , © KakJo# cropoHsl peGpa. PacueTHyio MMHy CTOHKH

CclleqyeT IPUHUMATh PAaBHOW BBICOTE CTEHKU.

Hwxapne Toprs! onopHBIX pedep (puc. 15) MomKHBI OBITH OCTPOTaHBI OO0 TUIOTHO MPUTHAHBI HIIH
NPUBAPEHBI K HIDKHEMY I0sCY Oanku. HanpspkeHHs B 9TUX CEYEHHMSAX IPH ACHCTBHYU OIIOPHON peakLin
HE [IOJDKHBI TIPEBBILIATE: B IIEPBOM ciiydae (puc. 15, a) — pac4eTHOro CONpOTHBIICHHS [IPOKATHON CTAIIH
cmsthio Ry ipu a < 1,5t n exxaturo Ry npu @ > 1,5t; Bo BropoM cirydae (puc. 15, 6) — cmaruio Ry,

a) 0) Puc. 15. Cxema ycTpoii-
[ , CTBa onopnoro peGpa

JKECTKO CTH
a — B TOpUE C IPUMEHE-
HHEM CTPOXKH; O — yna-
JICHHOTO OT TOpLa ¢
a IUTOTHO W MPUTOHKOHN

[ ' mnu npuBapKoOW K HUXK-

14 HEMY ITOSICY

B ciyqae mpuBapku omopHOro pebpa K HIDKHEMY MOsicy OaJIkKi CBapHbBIE INBBI JOJDKHBI OBITH
paccunTaHbl Ha BO3JCHCTBHE ONMIOPHOM peakIyy.

7.13. OgHOCTOpPOHHEE PEOPO KECTKOCTH, PACTIONOKEHHOE B MECTE MIPHUIIOKEHHS K BEPXHEMY II0SICY
COCPEIOTOUYCHHONH HArpy3KH, CIEAYeT pacCUMTHIBATh KaK CTOMKY, CXKaTyl0 C SKCIEHTPHCHUTETOM,
PaBHBIM PAacCTOSHHUIO OT CPEAMHHOW IIOCKOCTH CTEHKH IO IEHTpPa TSDKECTH PACUYETHOTO CEYEeHUs
cToikH. B pacueTHOe ceueHme 3TONW CTOMKM HEOOXOJMMO BKJIIOYATh CEYEHHE pedpa KECTKOCTH U

TN0JIOCHl CTeHKH 1mupuHol (), 65t1/E/Ry C KaXI0H CTOpOHBI pebpa. PacuerHyro IiMHY CTOMKH

CJICAYET IPUHUMATh paBHOﬁ BBICOTC CTCHKH.

CTEHKH IIEHTPAJIBHO-, BHEHHEHTPEHHO-CXKATBIX U C’)KATO-U3I'MBAEMBIX
3JIEMEHTOB

7.14*, OTHOIIEHHE PACYETHON BBICOTHI CTEHKH K TojmuHe heft B menrpangpHo-ckateix (M = 0), a
TaKkXKe BO BHEUEHTPCHHO-C)KATBIX M C)KAaTO-M3TMOAEMBIX 3JeMeHTax mo puc. 16* (m > 0), kpome

CllydaeB, yKasaHHBIX B IL 7.16%, kak NpaBuIIO, He NOJKHO mpeBblmarh suauennii A, ./ E/R , The

3HAYEHWs A, CIIEe/lyeT ONpeiessTh 1o Tadu. 27*.

Tabmmma 27

OTHOCHTENBHBIN Ceuenne 3HayeHus DOPMYIIBI JUTS OTIPEICTICHIS 2
3KCHEHTPUCHTET HIIEMEHTA A u Zl -

JIByTaBpoBOE < 2,0 ,Tuw =1,30+0,15 A2

A >20 ,TW =1,20+0,35 2 , HO He Oouee 2,3
m=0 Kopo6uatoe, l <10 | A =12
IIBEJJIEPHOE - - _
HPOKATHOE A 210 A,y =1,040,2 1 , Ho He Gonee 1,6
[IsemntepHoe, ) <08 A =10
KpoMe 1 "

MIPOKATHOTO 208 Zuw =0,85+0,19, HO He Gomee 1,6




m=>1,0 JIByTaBpoBoE, ) <20 /. =1,30+0,15 /TIZ
Kopobuartoe — _ o _
A, 220 A, =1,20+0,35 4, , Ho He Gonee 3,1

O003HaveHYsI, IPUHSTEIC B TaOmuIe 27%:

/1 — YCJIOBHas rubKOCTh 3JIECMCHTa, HIpUHUMAaEMas B pacyeTe Ha yCTOfI‘-IPIBOCTL npu
LHCHTPAJIBHOM CIKATHUH,
/11 — YCJIOBHas THOKOCTh 3JIEMEHTA, NpUHUMacMasi B pacde€Te Ha yCTOfI‘lPIBOCTL B IINIOCKOCTH

JIEUCTBUS MOMEHTA.
IIpumeuanus: 1. K kopoOuaThIM OTHOCSTCS 3aMKHYTBIE IPSMOYTOJIBHBIE PO MK (COCTaBHBIE,
THYTBIE IIPSIMOYTOJIBHBIC U KBAIPATHBIE).

2. B xopobuarom cedenmu mpu M > 0 3HaUeHHE iuw CIEelyeT ONpEAeNsATh ISl CTEHKH,
MapauIeNIbHOM MIOCKOCTH U3THOAIOIETO MOMEHTA.

3. Ilpu 3Havennsax 0 < m < 1,0 snauenne A ciemyeT ompenensaTh NMHEHHOH MHTEpIONAIHeEit

uw

MEXKYy 3HAYCHUSIMM, BBIYMCIICHHBIMU NP M = Oum= 1,0

Puc. 16*. Cxema BHEUCHTPCH-
HO-CKaTBIX DJIEMEHTOB
JIBYTABPOBOTO M KO-
N M I e pobuaToro cedyeHU

7.15. VckimodeH ¢ tabm. 28.

7.16*. JInsg BHEIEHTPEHHO-CXKATHIX U C)KATO-N3TMOAEMBIX JIEMEHTOB JByTaBPOBOTO U KOPOOUYATOTO
ceuenuit (puc. 16¥), paccuntpiBaeMbix 1o Gopmyse (56), OTHOLICHHE PACUETHOM BBHICOTHI CTEHKH Ngr K
TojmuHe t Claeayer ompenensaTh B 3aBUCHMOCTH OT 3HavYeHus « = (o — o7)/o (o — naubosnbliee
CXKHUMAroIllee HANpsHKEHWE y pPAacueTHOW TpaHWIbl CTEHKH, MPUHUMAeMoe CO 3HakoMm 'mioc" u
BBIUHMCIIEHHOE 0€3 ydeTa KO3(DGHIMEHTOB (%, (lxy MU C@, Oy — COOTBETCTBYIOIIEE HAIMPSIKEHHE Y
MPOTHUBOIOJIOKHOM PacUeTHON TpaHUIBl CTEHKH) M IPHHUMATH He Ooiee 3HaYE€HHH, ONpeeIsieMbIX:

npu o < 0,5 — mo n. 7.14* HacTOSIIMX HOPM;

npu @ > 1 — mo popmyie

fs — 4,35 (Ca—1E <38 £ (0

z 0(2—a+\/a2+4,82) Ry

T
rae ﬁ = 1, 4(20( - ])— 30eCb T = Z CpeaAHEC KacCaTcjibHOC HAIIPSIXKCHUE B pPACCMATPpUBACMOM
o ¢

CCUYCHHH);

npu 0,5 < a < | — TMHEHHON MHTEPIONAIMEH MeXAy 3HAUYCHUAMH, BRIYUCIEHHBIME ITpH ¢ = 0,5 1 &
=1.

7.17*. ]l BHEEHTPAJIBHO-CXKATBIX U CKATO-M3TM0AEMBIX JIEMEHTOB C CEUEHHUSIMH, OTIIMYHBIMH OT
JIBYTaBpOBOTO W KOpOOUYATOro (32 MCKIIOYEHHEM TaBPOBOTO CEUYEHUs), YCTaHOBJIEHHbIE B 1. 7.16%*
3Ha4YeHHs OTHOLICHUH e/t cienyer yMHOXaTh Ha k03 duiment 0,75.

7.18*. Jlns LEHTpalbHO-, BHELCHTPAIBHO-CXKATBIX M C)XKAaTO-M3TMOAaeMBIX 3JIEMEHTOB TaBPOBOTO

cedeHHs ¢ ycIOBHOM TMOKOCTBIO A oT 0,8 10 4 OTHOMIEHME PacyeTHOH BBICOTHI CTEHKHM TaBpa K
tomuuHe mpu 1 < by/hy < 2 He IOMHKHO NPEeBbINIATh 3HAYCHHH, ONpeesseMbIX o Gopmyie

h _ b
;f :(0,40+0,07,1 140,25 |2-—L |x £ (O1)*

rae bf — muprHa MoIKK TaBpa;
hef — pacueTHast BRICOTA CTEHKH TaBpa.



Ipu 3nauenusax A < 0,8 u A > 4 B Gopmysie (91)* cnemyer npunuMaTh cootBeTcTBeHHO A = 0,8
wm A =4,

[Ipy 3HaueHHM cedeHHsi SJIEMEHTa IO IPEAETbHONW I'MOKOCTH, a TaKKe HPH COOTBETCTBYIOLIEM
00OCHOBaHMHM  pacuyeToM  Haubomblne  3HaueHus Ny /t cmemyer  yMHOXare — Ha

K03 puueHT Rygom /o (r1e ¢m= @umu g, = @, o= N/A), Ho He Gonee uem Ha 1,25.

7.19%. B meHTpambHO-C)KAaTBIX JJIEMEHTAaX [BYTABPOBOTO CEYCHUS Ui CTCHOK, HMEIOIINX
PacUYeTHYIO BBICOTY Ngt M YKPCIUICHHBIX NMApHBIM HPOAOIBHBIM PeOpPOM, PACIONOKEHHBIM MTOCPEINHE,
3HaueHue Ne/t, ycTaHoBneHHOE B 1. 7.14*, cnenyet yMHOXATh Ha KO3 GUIMEHT [, OmpeaesieMbli IpH
Jal(hett’) < 6 o dopmyie

ﬁ=1+0,4—hJ” 1—01-22 | (92)

3 3
i oL

rje Jg — MOMEHT HHEPIIUH CEYEHUS MTPOI0IBHOTO pedpa.

Ipu yKperuieHWH CTEHKH BHEIIEHTPEHHO-CKATOTO WM CKATO-M3rHOAeMOro 3JIEMEHTA MPOI0IbHBIM
PeBPOM KECTKOCTH ¢ MOMEHTOM HHepiun Jg > 6het®, pacrionoskeHHBIM mocpenune cTeHKH, HanGoIee
HArpy>XEHHYI0 YacTh CTEHKH MEXIy TMOsICOM U OChl0 pebpa CliefyeT paccMaTpUBaTh Kak
CaMOCTOSITENTFHYIO TUIACTHHKY M ITPOBEPATEH COTIIACHO TpeOOoBaHUAM I1. 7.14* u 7.16%.

Ipu pacnonoxeHnu pedpa ¢ OMHON CTOPOHBI CTEHKH €r0 MOMEHT MHEPIHU [ODKEH BBIYUCISITHCS
OTHOCHTEIIFHO OCH, COBMEIIIEHHOMW C OIrnKaiiiieil rpaHbi0 CTCHKU.

IIpononbHbIe pedpa )KECTKOCTH CIEAYET BKIFOUATh B PACUCTHBIC CEUCHHUS IJIEMEHTOB.

B ciyvae BBIMOJMHEHHs MPOAOJIBHOTO pedpa B Buje ropa CTEHKU MpU BhIUKCIeHHU N cremyer
YUYHUTBIBATh PA3BEPHYTYIO JUTHHY TOdpa.

MHUHUMATbHBIE pa3Mephl BBICTYIAIOIIEH YacTH MPOIOIbHBIX pedep HKEeCTKOCTH CIIEAYeT IPHHUMATD
coryiacHo TpeboBaHMsM T1. 7.10 HACTOAIINX HOPM.

7.20*. B ciyuasix, koraa ¢pakruueckoe 3HadeHHe N/t mpeBbliaeT 3HaYeHUE, ONMpPEACIIEMOe o II.
7.14* (nns UEHTPALHO-CXKATBHIX 3JIEMEHTOB He OoJiee 4eM B JiBa pa3a), B PacueTHbIX (opMmyiax 3a
3HaueHue 4 cleayeT NPUHUMATh 3HAUEHHE Aoy, BBIUUCICHHOE C BBICOTOM CTEHKH Ny (B KOpOOUATOM
CCUCHUH ONPEneNsioTcs Npgg U Npegy AN TUIACTHHOK, OOPa3yOMIMX CEYEHHE M PACIOJIOKEHHBIX
COOTBETCTBEHHO MapalIeIbHO U MEPHEHAUKYISIPHO [UIOCKOCTH U3rnba):

JUISL IBYTABPOBOT'O U MIBEIUIEPHOTO CeUeHUS Areg = A — (Nes — Nyeg)t;

JUISL KOPOOYATOrO CEeUCHHUSI:

[P HEHTPATBHOM CKATHH Areg = A — 2(Net — Nyeg)t — 2(Nesr — Nregr)ts;

[PU BHEIIEHTPEHHOM CXKATHU M CHKATUH € U3THOOM Areg = A — 2(hes —hpeg)t.

3uaueHus Nyey CIEIYET OMPEACTISATH:

JUTSL IEHTPAIbHO-CYKATBIX DJIEMEHTOB HIBEJJIEPHOTO CEYCHUSI 10 (hopmyIie

Pyoy =thypnJEIR, . (92,a)

rae ’luw* yCJIOBHAsI THOKOCTH CTEHKH IIBEJIJIEPHOTO CEYCHUsI, IPUHUMaeMast 110 Tadu. 27%;

JUTS TICHTPAJIbHO-CXKATHIX 3JIEMEHTOB JIByTaBPOBOTO U KOPOOUATOTO CEUEHUH 1o hopmyIe

P e R ) N (92.6)
)'uw Ry

rae 7\'uw — yCJIOBHas FI/I6KOCTI) CTCHKH COOTBETCTBYIOLICTO CEUCHUS, IPpUHUMAaeMas 1o Taﬁf[. 27* apu
m =0;

_ h, [R
iw = E— YCIOBHAST THOKOCTh CTEHKH, TPU BBIYUCICHUU Npg; TpUHEMaeMas
t
.7 heﬂ Ry
paBHOM /1W ;= —

t, VE



kK — ko3 ULMEHT, MPUHUMAEMBIH paBHBIM [Tl AByTaBpoBoro cedenns K = 1,2+ 0,154 (npu A >

3,5 cnenyet npuHUMAaTh A= 3,5) u mst kKopoGuaroro ceuenns K = 2,9 + 0,2 /T -0,7 Iw (mpu IW >2,3

CIIeyeT MPUHIMATh ﬂ.W: 2,3); 3mecb A — ycioBHas rHOKOCTb 2JIeMEHTa, TIPHHSATAs 1o Tabm. 27%;
JUII  BHELEHTPEHHO-CXKATBIX W  CXKATO-W3rHOaeMbIX dJJIeMEeHTOB To dopmyne (92,6), rme
3Ha4CHNE A, ClIeyeT BBIYUCIATH 110 Tabn. 27*, a 3Hauenne K mpu A = 4 1.

YkazaHHble U3MEHEHHS PACUETHON BBICOTHI CTEHKH CIIEAYET MPUHUMATh TOJIBKO ISl ONPECICHHS
TUTOIAIN cedeHns A mpu pacderax mo ¢popmyinam (7), (51), (61) m(62) HacToAmUX HOPM.

7.21*. CTeHKH CIUIOLIHBIX KOJIOHH HpH hef / t>23 E/ Ry CIIeAyeT YKPEIUIATh NONEPEYHBIMH

pebpaMil JKeCTKOCTH, PACIONOKEHHBIMU Ha paccTosHuu (2,5-3) hg OfHO OT ApYroro; Ha KaxaoMm
OTIPABOYHOM 3JIEMEHTE JIOJDKHO OBITH HE MEHee JBYX pedep.

MuHUMaNbHBIE Pa3Mephl BEICTYHAIOIEH YacTH TONEPEYHBIX pedep KECTKOCTH CIIeAyeT IPHHUMATD
coryiacHo TpeOoBaHMsIM 1. 7.10 HACTOSIIMX HOPM.

HOACHBIE JIUCTBI (ITIOJIKH) HEHTPAJIBHO-, BHEIIEHTPEHHO-C)KATBIX,
CXKATO-U3I'NBAEMBIX 1 U3TUBAEMBIX DJIEMEHTOB

7.22*. PacueTHyl0 HIMPHHY CBeca MOSCHBIX JHUCTOB (TOJIOK) D ciiemyer mpHUHHUMATH paBHOM
PacCTOSIHUIO: B CBAPHBIX AJIEMEHTaX — OT I'PaHM CTEHKHU (IIPU OJHOCTOPOHHHMX IIBAaX OT I'PaHM CTEHKU
CO CTOPOHBI 11IBA) JI0 Kpasi MOSICHOTO JIKcTa (TI0JIKK); B IPOKATHBIX MPOQUIAX — OT Hayajia BHYTPEHHETO
3aKpyIJIeHHs 0 Kpasi MOJKH; B THYTHIX Mpodmiusix (puc. 11) — oT kpas BBIKPYXKKHM CTEHKH 1O Kpas
MOSICHOTO JIUCTA (TIOJIKH).

7.23*%. B ueHTpaibHO-, BHEICHTPCHHO-CXKATBHIX U CIKATO-U3THOACMBIX JJIEMEHTaX C YCIIOBHOM

rubkocthio A or 0,8 10 4 OTHOIIEHME PAacuYeTHOW IMIMPHHBI CBeCa MOSCHOrO NHcTa (MOJKM) Dy K
TOJIIMHE | CeNyeT MPUHUMATB He OoJiee 3HAYCHHMIA, onpenerseMbIX o Gopmynam tabir. 29%.

Tabmuma 29*

XapaKTepI/ICTI/IKa ITOJIKH (HOHCHOFO J'II/ICTa) " CCUYCHUA b "
[
9JICMCHTA HauGounpime oTHOIIEHUS ——

Heokaiimnennas nByraBpa u TaBpa b

T = (0,36 +0,101)

OxaiiMmiieHHas! peOpoM AByTaBpa U TaBpa b

:f =(0,54+0,15))

HeoxalimyieHHasT PAaBHOIOJIOYHBIX YIOJKOB M THYTBIX b
npoduneit (3a UCKITIOYSHUEM IIBEIIIEpa)

T =(0,40+0,071)

OckaiiMmiieHHas: peOpoM paBHOIOJIOYHBIX YrOJNKOB M b
THYTBIX ipoduieit

7 —(0,50+0,18%)

Heoxkaiimnennas OoJibliiasi HEPABHOMOIOYHOTO YrOJIKA U b
I10JIKA LIBEJlIepa

7 = (0,43 +0,08%)

OxaiiMmiieHHast peOpoM M yCHWJIEHHAasl IUIaHKaMH THYTBIX b
npodueit

;f =(0,85+0,194)

pu 3Hauennsx A < 0,8 unmu A > 4 B hopmysax Ta6i1. 29* creyeT MPUHUMATH COOTBETCTBEHHO A

=08mwmA =4.
7.24. B u3rubaeMpIX 3J€MEHTaxX OTHOILIEHHE IMPUHBI CBECAa CKATOro mosica e k Tommuue i
cienyeT IpUHUMATh He OoJiee 3HAYCHUH, onpenenseMbIx 1mo taom. 30.




Tabnuua 30

HaubospIiune 3HaueHus
Pacuer n3rundaeMbix XapakTepuCTHKa CBeca b ,
€]
9IIEMEHTOB OTHOLICHHS ——
¢
B npenenax ynpyrux HeoxalimneHHbli b E
o ef
nedopmarmii =05 |—
t R
y
OxailimiieHHbIH pedpom b E
075 | —
t Ry
C yueToM pa3BUTHS HeoxaliMIIeHHBIH be/t = 0,11hg /ty,
TIacTHYeCKHX AedopMartiii HO He OoJiee
05./E / Ry
OxaiiMIIeHHBIH peOpoM bet/t = 0,16hg /1y,
HO He Ooee
0,75.[E/R,

! Tpw helty, < 2,7\ E / Ry HauboIIbIlIee 3HAUCHHE OTHOLICHUS Dei/t crienyeT npuHnmars:
IUIS HeoKaiiMiIeHHOTo cBeca beft = 0,3 .| K / Ry :

I OKaiMIIEHHOTO peOpoM cBeca beft = 0,45 | E / Ry ,

O0o03HaveHus, TPpUHSTHIC B Tabnuie 30:
het — pacueTHast BeicoTa Gaky;
ty — TOJIIIMHA CTEHKHU OAJIKH.

7.25. BpicoTa OKalMIISIONIETO pedpa TMONKH 8, U3MEpsIeMas OT €€ OCH, JOJKHA ObITh HE MEHee
0,3bet B nrieMeHTaX, He YCUIIEHHBIX MTaHkaMu (puc. 11) u 0,2be — B 271eMeHTax, YCHIIEHHBIX TIAHKAMHU,

TIpH STOM TOJIIIMHA peGpa 10IUKHa GbITh He Menee 28,/ R, / E.

7.26*. B mneHTpaJbHO-CKATBIX 3JIEMEHTax KOopoO4aToro cedeHus HauOoblnee OTHOLICHHE
pacueTHO HIMPUHBI MOsica K TommuHe D/t ciemyer mpuHMMare mo Tabnm. 27* kak JUil CTEHOK
KOpOOYaToro CeYeHus..

Bo BHEIEHTPEHHO-CXKATBIX M CXKATO-M3TMOAEMBIX 3JIEMEHTaX KOpoO4YaTroro cedeHusl HanOouiblee
oTHowIeHHe Dg/t cnenyer npuHUMATE:

mpu M < 0,3 — kaK AJ1s1 HEHTPATbHO-CKATHIX 3JICMEHTOB;

mprm>1,0ui <2+0,04mbe/t=[R /E;

mpum 2> 1,0 uA >2+0,04m
b, Jt =(0,4+0,37)(1-0,0Im) £
Ry
Ipu 3HAYCHHUSX OTHOCHTENBHOTO 3KCieHTpucuteTa 0,3 < M < 1 HauboNbIIHE OTHOMICHHUS Def /t
CIIeIyeT OTPEIENATh JINHEHHON HHTePIOJIIei MexX 1y 3HaueHusAME De /t, BerumcennsiMu pu m = 0,3
nm=1.
7.27*. Tlpu Ha3HAYEHUW CEYEHHWH IEHTPaJbHO-, BHEIICHTPEHHO-CKATHIX M CXKATO-U3THOAEMBIX
AIIEMEHTOB TI0 TPeAETbHON THOKOCTH, a M3THOAEMBIX 3JIEMEHTOB — 110 IIPEAETbHBIM MPOTHOaM, a TAKKe
IPH COOTBETCTBYIOIIEM OOOCHOBAaHMM pAacdyeTOM HAWOOIBIINE 3HAYEHHs OTHOIICHHS PpacueTHOI

IIMPHUHBI CBeca K TommuHe D/t cnemyer ymuoxkats Ha kodpdumment | R P /o, Ho He Gonee ueM Ha

1,25.
31ech cnenyeT IPHHUMATh:




JUIA TICHTPaIbHO-, BHEICHTPEHHO-C)KATBIX M CXKATO-W3TMOACMBIX 3JIEMEHTOB: ¢, — MEHBIIEE M3
3HAYCHHH @, Pe, Pexy, C, UCIIOIB30BAHHOE IIPH NPOBEPKE YCTOHUMBOCTHU d1eMeHTa; o = N/A;

M
JUI M3ru0aeMBIX DJIEMEHTOB: Om = 1, o — Ooibiiee u3 JABYX 3HAUEHUH O = WJIn
Wo,
M M,
oc=—=y* X
J‘C JX

8. PACYET JIMCTOBBIX KOHCTPYKIIMI
PACYET HA TIPOYHOCTD

8.1. Pacger Ha TPOYHOCTH JHMCTOBBIX KOHCTPYKIHH (00ONOYEK BpamieHHs), HAXOIIIMUXCA B
6€3MOMEHTHOM HANPSHKEHHOM COCTOSIHUH, CIEIYET BBIIONHATE 0 (opmyre

2 2 2
\/O'x —o. 0, +o, +37t_, =R y_, (93)

Il Ox U Oy — HOPMAaJIbHBIE HANPSHKEHU 110 JIBYM B3aUMHO NEPIEHIUKYIIAPHBIM HAlIPaBICHUAM;
% — Ko3(¢uIMEeHT yCIoBHH pabOThl KOHCTPYKIMH, Ha3sHAa4aeMbIi B COOTBETCTBUH C
tpeboBanussMu CHull 1o mpoeKTHPOBaHUIO COOPYKEHHUH MPOMBIIUICHHBIX TIPEIIPHSTHH.
IIpn 3TOM abcCoNIOTHBIE 3HAYCHUS TJIaBHBIX HANPSDKCHWH MOIDKHBI OBITH HE Oosiee 3HAYCHUH
PacueTHBIX CONPOTUBJICHHUI, yMHOXKEHHBIX HA Y.
8.2. HanpspkeHust B 6e3MOMEHTHBIX TOHKOCTEHHBIX 000JI04Kax BpauieHus (puc. 17), Haxoasmumxcs
IO IaBJICHHEM JKUJIKOCTH, Ta3a WIH CHITy4ero MaTepHana, ClieyeT OpeAeIaTh o hopMyam:

%L G2 _ P (94)
7, 7, z

F

0= (95)
2nrtcosf
IJIe 01 U 05 — COOTBETCTBEHHO MEPHIHOHAIBHOE U KOJIBLIEBOE HATPSIKEHUS;
I1 U I, — paguychl KPUBU3HBI B ITABHBIX HAIPABJICHUSIX CPEAUHHON MMOBEPXHOCTH 000I0UKH;
p — pacyeTHOE JaBJICHUE HA EJMHHUILY TOBEPXHOCTH 00O0I0YUKH;
t — TomKMHA 000JIOUKY;

F — mpoexkrms Ha ock Z—Z 00OJIOYKH TOJHOTO pacyeTa JaBlIcHHs, JACHCTBYIOIIEr0 Ha YacTh
obonouku abc (puc. 17);

I v f— paguyc u yroi, okasaHHble Ha puc. 17.

O1 z O1 z
\‘;5 r
—> ¢ >
a / c
z
B
Puc. 17. Cxema 000109KH BpalleHHS Puc. 18. Cxema KOHHYECKOW 0000 YKH BpaLICHUS

8.3. HampsokeHuss B 3aMKHYTBIX OE3MOMCHTHBIX TOHKOCTCHHBIX O0O0OJIOYKaX BpAaIlCHHUS,
HaXOJIAIINXCS 0] BHYyTPEHHUM PaBHOMEPHBIM JIaBICHUEM, CIIEAYET ONPENEIATh M0 (popMymam:
JUTS IPUTHHPUIECKAX 000I0YeK

0',=p—n0'2=7; (96)



Jutst chepruaecKrx 000JI04eK

01202:2—t; 97)

JJIA KOHHYCCKUX 00o0ueK

pr pr

o,=———uo, ,
2tcosf tcosf

(98)

rJie P — pacyeTHOE BHYTPEHHEE AaBJICHHUE Ha SIHHUILY TOBEPXHOCTH 000JI0UKH;
I — pagnyc CpeIMHHON TIOBEPXHOCTH 000JI0UKH (puc. 18);
f — yron Mex iy o0pa3yrolieil KoHyca 1 ero ocbto Z—Z (puc. 18).
8.4. B Mecrax u3MeHeHHUs! (OPMBI WM TOJIIMHBI 000JIOYEK, & TAKXKE N3MEHEHHS Harpy3KH JOJKHBI
OBITH YY4TEHBI MECTHBIE HaNpsDKEHHs (KpaeBoii o dexT).

PACUET HA YCTOMYUBOCTb

8.5. Pacyer Ha yCTONUMBOCTH 3aMKHYTBIX KpPYTOBBIX IIMJIMHIPUYECKUX OO0ONOYEK BpallleHUS,
PaBHOMEPHO CXKAaThIX MapajuIeNIbHO 00Pa3yIOLMM, CIEAyeT BHIIONHATE 110 GopmyIe

01 £ %01, (99)
IJIe 07 — PaCUETHOE HaNpsyKEHHE B 000JI0UKE;

Ocr1 — KPHTUYECKOE HANPsDKEHHE, paBHOE MEHBIIEMY U3 3HaueHHH R, wmm CEVr (3mecs r — pagmyc
CPEANHHON TTOBEPXHOCTH 000JIOUKH; t — TOINHA 000IOUKH).

3navenus ko3 duimentos y npu 0 < r/t < 300 cneayer onpeaensaTs mo Gopmysie
Ry 7
w=097-]0,00025+ 0’95E —. (100)
t

3HaueHHs1 KOAQQPUIIMEHTOB C CIeIyeT ONpeaesiTh mo Tadi. 31.

Tabmuma 31
r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cinydae BHEIEHTPEHHOTO CXKATHs TapauieIbHO OOpa3ylolUM WIM YHUCTOr0 H3ruba B
JIMaMeTpaIbHONH IIOCKOCTH TPU KacaTelbHBIX HAMPSIKEHUSIX B MeCTe HAuOONBIIEro MOMEHTa, HE
npesblimaronux 3nadenuii 0,07E (t/ r)3’2, HaTpsDKEHUE Oy JOIDKHO OBITH yBemuueHo B (1,1 — 0,1 o/0y)
pas rie ¢’} — HauMeHbllee HanpsHKeHUe (PACcTATUBAIONINE HAMIPSDKEHUSI CAUTATh OTPHUIIATEIIHHBIMU).

8.6. B Tpy0ax, pacCUMTHIBAEMBIX KaK CXKAThle WJIM CXKATO-U3THOAEMBIE CTEP)KHH, TIPH YCIOBHON

ruokoctu A = AR ) / E > 0,65 nomxs0 GBITE BBEITOTHEHO YCIOBHE

rft < 3,]4,/E/Ry : (101)

Takue TpyObI CleqyeT pacCUMTHIBATh Ha YCTOHYMBOCTh B COOTBETCTBUM C TPEOOBaHHSIMHU pasi. 5
HACTOSIIIIMX HOPM HE3aBHCHMO OT pacdera Ha YCTOMYMBOCTh CTEHOK. PacueT Ha yCTOWYHMBOCTH CTEHOK
OECIIOBHBIX WJIM 3JEKTPOCBAPHBIX TPYO HE TpeOyeTcs, eciii 3HayeHWe I/t He NPEeBHIAET MOJIOBHHBI
3HauCHHUH, onpeaenseMbIx 1o Gopmyie (101).

8.7. llunuuyipudeckasl IaHesb, ONepTas M0 JIBYM OOpasyloIlMM M JBYM JyraM HalpaBisIOLIEH,
PAaBHOMEPHO CXaTasi BIOMb 00pasyromtux, mpu b?/(rt) < 20 (rae b — mmpuHa naHeny, u3MepeHHas Mo
JIyre HaIpaBJsIOLIEeH) JOIDKHA ObITh PACCUMTaHa Ha YCTOMYMBOCTh KakK IUIACTUHKA 110 (hopmyrtam:

npu pacueTHoM Hanpsbkennu o < 0,8R,

é <9 E ; (102)
t o




IpH PacyeTHOM HanpsKeHuH o = Ry

b R
—<37/.|1+500—. (103)
t E

IIpu 0,8Ry < o < R, Haubonsiee orHomexnue b/t cinenyer onpeenaTs IMHEHHON HHTEPIOIIALMCH.

Ecmu b%/(rt) > 20, mamenp clieayeT pacCUMTHIBATH HA YCTOWYMBOCTH KAK OGOJNOUKY COTNIACHO
TpeOoBaHMM II. 8.5.

8.8*. Pacuer Ha yCTOHYMBOCTH 3aMKHYTOW KPYTOBOH IMUITMHAPUYIECKON OOOJOYKH BpAIICHUS TPH
JEWCTBUU BHEIIHErO PABHOMEPHOTO IABICHHUS P, HOPMAJIBHOTO K OOKOBOW ITOBEPXHOCTH, CIEIyeT
BBITIOJIHATH 0 (hopMyIte

03 < %0un2 (104)

rae o, = pr/t — pacdeTHOe KONBLEBOE HAMIPSUKEHHUE B 000I0UKE;
Oury — KPUTHYECKOE HATIPsDKEHHE, ONpeiesisieMoe Mo Gpopmynam:
npu 0,5 < 1/r <10

Oera = 0,55E(r/1)(t/r)¥?; (105)
npwu |/r > 20
Oerr = 0,17E(t/r)%; (106)

npu 10 < I/r < 20 HanpskeHHE Oy CIIEAYET ONMPECIISATh TMHSHHONW HHTEPIOISIIUCH.

3neck | mmmHA DUIMHIPUYECKOH 000TO0YKH.

Ta e 00oylouKa, HO yKpeIUIEHHAasi KOJNBLEBBIMU peOpamMu, pacrojoKeHHbIMH ¢ Imarom S > 0,5r
MEXKIY OCSMH, IO/DKHA OBITh paccUMTaHa Ha ycToiuuBocTh mo Qopmyram (104) — (106) c
HOHCTaHOBKOﬁ B HUX 3HAUCHHUS S BMECTO I

B »TOoM ciyyae JOMKHO OBITH YIAOBIETBOPEHO YCIOBHE YCTOWYHBOCTH pedpa B CBOEH IIIOCKOCTU
KaK C)KaToOro CTEP)KHsI COriacHO TpeGoBaHusM 1. 5.3 mpu N = pPrs u pacueTHOH AnuHE CTEPKHSA o =

1,8r, mpu 5ToM B ceuenue peGpa ciesyer BKmouaTh yqactku obonouxn mmpunoir 0,65t/ E/R | ¢

KaIOH CTOPOHBI OT OcH pebpa, a ycioBHas TMOKOCTb cTepkHs A :lquy / E ne nomxna

MpeBbIIAaTh 6,5.

[Tpu oaHOCTOPOHHEM pedpe KECTKOCTH €ro MOMEHT MHEPIMHU CIEIYeT BBIYHMCISATh OTHOCHUTEIBEHO
ocH, COBIaaromei ¢ Oimkaiieii MoBepXHOCTHIO 00OIOUKH.

8.9. Pacuer Ha yCTOMYMBOCTH 3aMKHYTOH KpPYrOoBOM ITMIMHAPHUYECKOW OOONOYKM BpalleHHS,
MOJIBEP)KEHHON OJHOBPEMEHHOMY JCWCTBUIO HArpy3o0K, ykasaHHbIX B mm. 8.5 u 8.8% cuenyer
BBIMOJIHSATH 110 (hopMyJie

O O
L+ —=2 <y, (107)

2 (22

crl cr2

TJIE Ogr| JIOJDKHO OBITh BBIYKMCIIEHO COTJIACHO TPEOOBAHUSM II. 8.5, & Oy — COTIIACHO TPEOOBAHUSM II.
8.8*.

8.10. Pacder Ha yCTOWYMBOCTh KOHMYECKOH OOOJIOYKH BpallleHHs ¢ YrioM KoHycHocTH [ < 60°,
cxxaroit cuor N Bos ocu (puc. 19) criemyer BBITOTHITE IO (GopMyIIe

N < %Ner, (108)
rae N — KpuTHueckas cuiia, ornpeaesnseMas mo Gopmyie
N = 6,28t 03r1C0S°f3, (109)
371ech t — ToMHa 000JIOUKH;

Ocr1 — 3HAUGHUE HAMPSKSHHS, BRIYUCICHHOE COTJIACHO TPeOOBaHMSM II. 8.5 ¢ 3aMeHo paamyca I
pannycoM [, paBHEIM



0,97, +0,1r,
cosf '

(110)

4

7

Y]
fy

Puc. 19. Cxema xoHHYECKOH 000IOUKH BpaIIEHHS O] ASHCTBHEM
MPOAOIBHOTO YCHIIMS COKaTHs

8.11. Pacuer Ha yCTOHYHMBOCTh KOHHYCCKOW OOOOYKM BpALICHHS MpPH ICHCTBHH BHEIIHETO
PaBHOMEPHOTO JIaBJICHNUS [), HOPMAIFHOTO K OOKOBOW IIOBEPXHOCTH, CIIEAYET BHIMOIHATH 1O (OpMyIe

0 < YeOcra, (111)

3[1eCh 03 = Pry /t — pacueTHOE KONBIEBOE HAMPSHKEHUE B 000JI0UKE;
Ocry — KPUTHYECKOE HANPSDKEHHUE, oTpeaessseMoe 1o hopmyiie

Gera = 0,55E (I /) (/1) ¥, (112)

riae h — BricoTa KOHUYECKOH 000JI0YKH (MEKILy OCHOBaHHUSIMH);

I'm — pagmyc, onpenensemsii mo opmyre (110).

8.12. Pacuer Ha yCTOMYMBOCTP KOHHYECKOH OOOJOYKH BpalleHHs, MOJBEPKCHHOM
OJTHOBPEMEHHOMY JICHCTBUIO HATPY30K, YKa3aHHBIX B L. 8.10 u 8.11 ciexyeTr BBIMOIHSATE IO (OpMyIIe

N %, (113)
Ncr O-cr2

re 3HadeHUs N¢ U Ogr ClTeyeT BEIIUCIATH 1o hopmyiam (109) u (112).

8.13. PacueT Ha yCTONYMBOCTD MONHO# chepuueckoit o6omoukn (wm ee cermenta) mpu r/t < 750 u
JICWCTBUY BHEITHETO PABHOMEPHOTO JIABJICHUsI ), HOPMAJIBHOI'O K €€ MOBEPXHOCTH, CJIEIyeT BBIIOIHATD
o hopmyiie

0L %O (114)

rae o= pr/2t — pacueTHOE HaNPsIKEHMUE,;
oy = 0,1Et/r — kputHdeckoe HanpspKeHue, IpUHEMaeMoe He 6olee Ry;
I — pajryc CpeIMHHON ITOBEPXHOCTH C(EPHI.

OCHOBHBIE TPEBOBAHUSA K PACUETY METAJUVIMYECKHUX
MEMBPAHHBIX KOHCTPYKIIMI

8.14. Ilpm pacyere MeMOpaHHBIX KOHCTPYKLHMH OIMpaHWEe KPOMOK MeMOpaHbl Ha YIpyrue
JJIEMEHTHl KOHTYpa ClIe[yeT CUMTaTh LIAPHUPHBIM IO JIMHUM ONMPAHMS W CIIOCOOHBIM IIepelaBaTh
CBWT Ha 3JIEMEHTBI KOHTYpa.

8.15. Pacuer MeMOpaHHBIX KOHCTPYKIMH JIOJDKEH MPOU3BOIUTHCS HA OCHOBE COBMECTHOW paboThI
MeMOpaHbl M DJIEMEHTOB KOHTypa C y4eTOM HX Ae(OPMHUPOBAHHOIO COCTOSHHS U T€OMETPHUYECKON
HEJIMHEHHOCTH MEMOpaHBI.



8.16. HopmanbpHble U KacaTeJbHBIC HAMPSIKCHUS, PACHPEACICHHBIC IO KPOMKAM MEMOpPAaHBI,
CJIeJlyeT CYWTaTh YPaBHOBCIICHHBIMH CXKATHEM M HM3THOOM OIOPHOTO KOHTYpa B TaHT'CHIUAIBHOMN
TJIOCKOCTH.

IIpu pacyere OMOPHBIX AIIEMEHTOB KOHTYPa MEMOpPaHHBIX KOHCTPYKIMI CIICIYET YUUTHIBATh:

W3rub B TAHTCHIIMATBEHOW TNIOCKOCTH;

0CEBOE CKAaTHe B DIIEMEHTaX KOHTYPA;

C)KaTue, BBI3BIBAEMOC KaCaTEIbHBIMU HAMPSDKCHUSMU 110 JIMHUM KOHTaKTa MEMOpPAaHBI C 3JICMCHTaAMHU
KOHTYDA;

U3rub B BEPTUKAJIBHON TUIOCKOCTH.

8.17. Tlpu npukpernieHuA MeMOPaHBI ¢ SKCIIEHTPUCUTETOM OTHOCUTEIBHO IIEHTPA TSXKECTH CCUCHUS
3JIEMEHTOB KOHTypa KpoMe (pakTopoB, yKka3zaHHBIX B 1. 8.16, mpu pacyere KOHTYpPOB CIEIyeT
YUUTHIBATh KPYUYCHHUE.

8.18. Ilpu onpeneneHun HAMpPsKEHUH B LIEHTPE KPYIIIBIX B IUIaHE IUIOCKUX MeMOpaH JIOMyCKaeTcs
MPUHUMATH, YTO OMOPHBIN KOHTYP SABJISICTCS HEJCPOPMUPYEMBIM.

8.19. llna ompeneneHus: HANpsOKEHUM B LEHTpE JJUIMNTHYECKOM MeMOpaHbl, 3aKperyieHHOW Ha
JIe(popMHPYEMOM KOHTYpE, IOMYCKAeTCs MPHUMEHATh TpeOoBaHus 1. 8.18 mpH ycIOBHH 3aMEHBI
3HAa4YeHUs pajuyca 3HaueHHEM OOJIbIlIeH TNIaBHOW MOJIyOCH JIIMIICa (OTHOILIEHHE OOJbIIeH MOyocH K
MEHBIIICH JOKHO OBITh He Oosee 1,2).

9. PACYET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIUI
HA BBIHOCJINBOCTb

9.1. CranbHbple KOHCTPYKIMHM M HX 3JIE€MEHTHI (IIOJKPaHOBBIE Oanky, Oajky pabouux IUIOLIAJOK,
AJIEMEHThl KOHCTPYKIMH OYHKEPHBIX M pasrpy304HBIX dCTaKall, KOHCTPYKIMU TIOJ JIBUraTeld M Jp.),
HETOCPEACTBEHHO BOCHPHUHHMAIOIINE MHOTOKPATHO JEHCTBYIOIIME MOABHMKHBIC, BUOpPAIMOHHBIE MU
JPYTOTo BHJIA HATPY3KU C KOJTHYECTBOM LIMKJIOB HarpyxkeHuii 10° i Goree, KOTOpbIE MOTYT PHBECTH K
SBJICHUIO YCTAJIOCTH, CIEAyeT MPOEKTHPOBATh C NPHUMEHEHHEM TaKHUX KOHCTPYKTHBHBIX PpeEIICHHH,
KOTOpbIEe HE BBI3BIBAIOT 3HAYMTENHbHOW KOHIEHTPAIlMM HANpsDKEHUHM, W IpOBEpATh pacueToM Ha
BBIHOCITUBOCTb.

KonnyecTBO LMKIOB HArpyKeHWil CleqyeT NpPUHUMATh [0 TEXHOJIOTHYECKHM TPeOOBaHUSIM
9KCILTyaTaluHu.

KOHCTpYKIIMM BBICOKMX COOPY)KEHMI THIIa aHTEHH, JBIMOBBIX TpyD, MadT, OalleH M MOJbEeMHO-
TPAHCHOPTHBIX COOPYXEHHUH, MpoBepseMble Ha PE30HAHC OT ACUCTBHA BETpPa, CIEAYET MPOBEPATH
pacueToM Ha BBIHOCIHBOCTD.

Pacyer KOHCTpyKumii Ha BBIHOCIMBOCTH CJEAyeT TIPOM3BOAWTH Ha JACHCTBHE Harpysok,
ycTaHaBIMBaeMbIX corsacHO TpeboBanusiM CHull mo Harpyskam u Bo3neiicTBUsAM.

9.2*. PacueT Ha BBIHOCIMBOCTB CIE€AYeT IPOU3BOAUTS 110 (hopMyIe

Omax < R 14, (115)

rae R, — pacdeTHOe CONPOTHUBJICHHE YCTAIOCTH, MPUHUMAaeMoe Mo Tabdi. 32* B 3aBHCHMOCTH OT
BPEMEHHOT'O COTPOTHUBJICHHS CTAJIM U TPYIII 3JIEMEHTOB KOHCTPYKIMH, NPUBEICHHbIX B Ta01. 83%;
o — K03 PUIUEHT, YIUTHIBAIOIINI KOJTMIESCTBO IUKIOB HATPYKCHUH N ¥ BRIYHCIISIEMBI:
mpu N < 3,9-10° o hopmymam:
JUTSL TPYTIT 3JeMEeHTOB | 1 2
2

a=0,064 —| -05
10

n
10°

+1,75; (116)

JUTSL TPYIIIT JIEMEHTOB 3-8
2

a=0,07| — | -0,64
10

% +22; (117)
mpu N > 3,9-10° ¢ = 0,77;
7, — Koa(hHuUImeHT, onpeaenseMplid mo Tadba. 33 B 3aBUCUMOCTH OT BHJIa HANIPSDKEHHOTO COCTOSTHHS
n KodQUIMEHTa acCUMMETPUM HAINPSDKEHUH O = Omin/Omax; 34€Ch Opin U Omax — COOTBETCTBEHHO
HanOoJIbIlIee W HAMMEHbIIEE 110 a0COMIOTHOMY 3HAYEHHUIO HAIIPSHKEHHS B PacCUUTHIBAEMOM 3JIEMEHTE,
BBIYUCIICHHBIE TI0 CEUYEHHIO HEeTTO 0e3 ydera Kod(h(HUIMeHTa AUHAMUYHOCTH ¥ KOXQQHUIUCHTOB @, ¢,



@. IIpu pa3HO3HAYHBIX HANPSDKEHUAX KOY(QQUINEHT aCHMMETPHY HaNpsDKEHUH ClieyeT IPUHUMATh CO
3HaKOM "MUHYC".

Ta6muma 32*

3HaueHus Ry Ipu BpeMEHHOM COIPOTHBICHUH CTAIH Pa3PhIBY
I'pynma Run, MIa (xrc/cm?
aneMeHToB | 10 420 (4300) | cB. 420 (4300) | cB. 440 (4500) | cB. 520 (5300) | cB. 580 (5900)
710 440 (4500) | 1o 520 (5300) | mo 580 (5900) | mo 635 (6500)
1 120 (1220) 128 (1300) 132 (1350) 136 (1390) 145 (1480)
2 100 (1020) 106 (1080) 108 (1100) 110 (1120) 116 (1180)
3 Jst Bcex mapok craim 90 (920)
4 Just Becex mapok cranu 75 (765)
5 Jst Bcex mapok cranm 60 (610)
6 st Becex mapok cranu 45 (460)
7 Jst Bcex mapok ctanu 36 (370)
8 Jlns Bcex mapok cranm 27 (275)
Tabnuua 33
Omax Koa¢ppuument accumerpun DopMyIBl U1 BBIYUCICHUS
HaTpsHKSHUH p Kox(dunumenra vy,
-1<p<0 2,5
e
1L5—p
PacTsiskenne 0<p<0,8 2,0
e
1,2—p
08<p<1 1,0
Yy I—p
Cxarne -1<p<1 2
e
I-p

IIpu pacderax Ha BBIHOCIMBOCTH 1o (hopmyre (115) mpoussenenue oR,y, HE TOMMKHO MPEBHIMIATH
Ru/n.

9.3. CranbHble KOHCTPYKIMH M HX DJIEMEHTHI, HEMOCPEACTBEHHO BOCIPHUHMUMAIOIINE HATPY3KH C
KOIMYECTBOM IHMKIOB HArpyxeHumii Memee 10°, cieyer NpOEKTHPOBATH C MPUMEHEHHEM TAKHX
KOHCTPYKTHBHBIX PEIICHUH, KOTOPhIE HE BBI3BIBAIOT 3HAYMTENILHON KOHIIEHTPALWH HANpPSDKEHUH, U B
HEOOXOIMMBIX CIIydasix MPOBEPSTH PACUeTOM Ha MaJIOIMKIIOBYIO IIPOYHOCTb.

10. PACYET 3JIEMEHTOB CTAJIbHBIX KOHCTPYKIUI
HA MPOYHOCTB C YYETOM XPYIIKOI'O PASPYHIEHUA

LenTpasibHO- W BHEICHTPEHHO-PACTSIHYTHIC 3JICMEHTHI, a TaKKe 30HBI PACTSHKCHUS W3rH0aeMbIX
3JIEMEHTOB KOHCTPYKIWH, BO3BOJUMBIX B KIUMAaTH4eCKuX paiionHax i, lp, Iy, 13, 1y, u 15, cneqyer
MPOBEPATH HA IPOYHOCTH C YIETOM CONPOTHBIICHHS XPYITKOMY Pa3pyIIeHHIO 10 hopMyiie

Omax < PR s (118)

TI€ Omax — HAWOOJNBIIEE pACTATHBAIONICE HANPSHKCHHE B PACUCTHOM CCUCHHH JIICMCHTA,

BBIYUCIICHHOE I10 CEYEHHIO HEeTTO 0e3 yuera Ko3((GUIIMEHTOB ATMHAMIYHOCTH U ¢,
S — koo dunment, npuHUMaeMsli 1o Tadi. 84.
DNEeMEHTHI, TIPOBEPSEMBIC Ha IPOYHOCTh C YIETOM XPYIKOTO Pa3pyIICHHUS, CIEAyeT IPOCKTUPOBATh

¢ HNPUMCEHCHHUCM peHIeHHﬁ, Inpu KOTOPBIX HE Tpe6y€TCH yBEIIMYUBATL IUJIOMIA/Ib  CCUCHUA,
YCTAaHOBJICHHYIO pac4€TOM COTJIaCHO TpC6OBaHI/IHM pasna. 5 HACTOSAIIUX HOPM.

11. PACUET COEJIMHEHUM CTAJBHBIX KOHCTPYKIIUA




CBAPHBIE COEJUHEHNUA

11.1%*. PacueT cBapHBIX CTBHIKOBBIX COCIAMHCHHI Ha IICHTPAILHOE PACTSDKCHHUE WM CXKATHE CICIYET
MPOU3BOUTE IO (hopMyJIe

N

— <R, 7.,
tl Wyyc

w

(119)

rze { — HauMeHbIIas TOJIIMHA COCIUHIEMBIX JIEMEHTOB;

|, — pacueTHas JAJMHA 11BA, paBHAs TIOJTHOM €ro JUTHHE, YMEHBIIEHHON Ha 2t, WITH TOJTHOM ero JUTHHE
B CIIydac BEIBO/IA KOHIIOB IIIBA 3a MPEIETbI CTHIKA.

[Ipn pacyere cBapHBIX CTHIKOBBIX COCOMHEHUI HJIEMEHTOB KOHCTPYKIMH, PACCUUTAHHBIX COTJIACHO
. 5.2. B popmyie (119) BmMecTo Ryy cnenyer mpuHUMATh Ryl ;.

PacueT cBapHBIX CTHIKOBBIX COCJMHEHHUI BBIIONHATH HE TpeOyeTcs MpU MPUMEHEHHH CBAPOYHBIX
MaTepuasoB COTJIACHO MPWII. 2, MOJHOM IPOBAape COCIUHSIEMBIX JIEMEHTOB U (PU3NYECKOM KOHTPOJIE
Ka4yecTBa PACTSHYTHIX IIIBOB.

11.2*, CBapHble COeIMHEHHS C YIJIOBBIMH LIBaMH IPU ACHCTBUH MPOJOJIBHON U MONEPEUHON CHII
ClIeyeT pacCUMTHIBAaTh Ha cpe3 (YCIOBHBIN) o 1ByM ceueHusM (puc. 20):

LN
=

1

Puc. 20. Cxema pacueTHBIX ceUeHHId CBAPHOTO COCIMHEHHS C YTIIOBBIM IIIBOM
1 — ceyeHne o MeTaLTy 1IBa; 2 — CEYCHHUE 110 METAJUTY IPAHMIIbI CTUIABIICHUS

1o MeTaJuty 1mBa (ceuenue 1)

N/(Bi ks lw) < Rt it 76 (120)
0 METaJULy TPaHUIbI CIUIaBjeHus (ceyenue 2)
N/(5, ks L) < Ruz oz er (121)

rae ly— pacderHas [uiMHa 1IBa, NPUHAMAaEMasi MEHBIIIE ero MOJHOM MTHHBL Ha 10 MM;

S u S, — koo hunmeHTsl, NPUHUMAaEMBbIE IIPU CBapKe IEMEHTOB U3 CTaJHM: C MPEEIoM TeKydeCTH
10 530 MITa (5400 krc/em?) — o Tabur. 34*; ¢ npexenom Tekydectn cebie 530 MITa (5400 kre/cm?)
HE3aBHUCHMO OT BHA CBapKH, TIOJIOKEHIS IIIBa U THaAMETpa CBapOYHOU npoBoioku f= 0,7 u f, = 1;

Yot U Yoz — KOIQPUIIMEHTHI YCIOBUIA paboThI 111Ba, paBHbIE 1 BO BCeX Cilydasix, KpOMe KOHCTPYKIIMH,
BO3BOJUMBIX B KIIUMAaTHYeCKuX panioHax Iy, lp, Il u Il3, mms xortopeix %y = 0,85 mis meramna mBa ¢
HOPMATHBHBIM COMPOTHBICHHEM Ry, = 410 MITa (4200 krc/cm?) 1 %y, = 0,85 — s Beex cTaei.

J11st yIIOBBIX LIBOB, pa3Mepbl KOTOPBIX YCTAHOBJICHBI B COOTBETCTBHHU C PACUETOM, B AJIEMEHTAX W3
cTam; ¢ mpeenoM TekydectH g0 285 MIla (2900 krc/cM®) ciieayeT HMPHMEHSTh SIEKTPOIbI HITH
CBapHYIO TPOBOJIOKY COTIJIACHO 1. 3.4 HACTOSIMX HOPM, Ul KOTOPBIX pacyeTHbIC CONPOTHBIICHHS
cpe3y mo MeTtasuty mBa Ry mommkHBI ObITE Oosiee Ry, @ Ipu pydHOU CBapke — He MeHee 4eM B 1,1 pasa
NpEBBILIATh PACYETHBIC CONPOTHUBICHUS Cpe3y [0 MeTaly TpaHMIbl CIUlaBieHus Ry, HO He
NpeBBIIATh 3HaUeHUH Ry, 3, /fr; B 37eMeHTax U3 CTalM C MpeaenoM Tekydectu cabime 285 MIla (2900
Krc/cM’) IOMYCKAETCs IPUMEHATh 3IeKTPO/IBI MM CBAPOUHYO IPOBOIOKY, JUIS KOTOPBIX BBIMOMHSETCS
ycnoBue Ry, < Ryt < Ryz B/ .

[Ipu BBIOOpE DIIEKTPOAOB WIIM CBAPOYHOH MPOBOJIOKHU CIIEAYET YYUTHIBATH TPYIMIbI KOHCTPYKIHMN U
KIIMMaTHYeCKUe PaioHbI, yKa3aHHbIE B Ta0MI. 55%.

11.3*. PacueT cBapHBIX COCIWHEHWH C YIIOBBIMU IIBAaMHU Ha JEHCTBHE MOMEHTa B IUIOCKOCTH,
MEePIEeHANKYIISIPHON TJIOCKOCTH PACIIOJIOKEHHS IIBOB, CIEIyeT HNPOU3BOIHUThH IO JBYM CEUSHHUSM MO
dbopmymam:



M0 MCTAJUTy IBa

M
—< wawayc : (122)

W,

IO METAJUTY I'PaHUIbI CIJIABJICHUSA

M

— <R , 123
W WZyWZyC ( )

z

rre W; — MOMEHT CONIPOTHBIICHHS PACUETHOTO CEUEHHMS 110 METAJLTY IIIBA;
W; — To e, Mo MeTaTy TpaHUIIbI CIUTABICHUS.
Pacuer cBapHBIX COEOUHEHMII C YIVIOBBIMHM INBAMHM HAa [JCHCTBHE MOMEHTAa B IUIOCKOCTH
PAacIONOKEHNS 3THX [IBOB CIEAYET MPOU3BOAUTH O IBYM CEUECHUSIM 110 (popMmymam:
10 METaJuTy IIBa

M
—_— X7+ y2 < wawayc; (124)
S +J5
IO MCTAJUTY 'PAHUIbI CIIJIABJICHUSA
M
- 5 x2 + y2 S szywzyc ! (125)
J_.+J -

rae Jy ¥ Jyy — MOMEHTBI MHEPLIMH PACYETHOTO CEYEHHs 110 METaJLTy [IBA OTHOCHTENBHO €r0 IIaBHBIX
oceii;

J; ¥ Jpy — TO e , 0 MeTaslTy TPaHHULBI CIIIABJIEHHUS;

X ¥ y — KOOpPJIMHATHI TOYKH IIIBa, HanboJiee yAaIeHHOW OT LEHTpPa TSHKECTH PacueTHOTO CEUCHHUS
HIBOB, OTHOCUTENBHO TIABHBIX OCEH 3TOTO CEYEHUS.

11.4. CBapHbIe CTHIKOBBIE COCAMHEHUS, BHIIIOIHEHHBIE 03 (PU3NYECKOro KOHTPOJIS KauecTBa, MpH
OJHOBPEMEHHOM JECHCTBHHM B OJHOM M TOM € CEYEHUU HOPMAIIBHBIX M KAcCaTEIbHBIX HAIMpPSKCHUN
ciemyeT mpoBepATh Mo ¢dopmyne (33), B KOTOpoH 3HaUeHHA Oy, Oy, Ty U R, cliedyeT MpHHEMATh
COOTBETCTBEHHO: Oy = Oyy B Oy = Oy — HOPMAJIbHBIE HANPSKEHUS B CBAPHOM COEJAMHEHMH IO JBYM
B3aMMHO IIE€PIEHIUKYJIAPHBIM HANPABIEHUSIM; Ty = Ty — KacaTelbHOE HANps)KEHUE B CBAPHOM
coeuHeHUH; Ry = Ryy.

11.5. Tlpu pacdere CBapHBIX COEAWHEHWH C YIJIOBBIMM IIBAMH Ha OJHOBPEMEHHOE IeHCTBHUE
MIPOIOJIEHON | MOTIEPEYHOM CHUII 1 MOMEHTA JTOJKHBI OBITH BHIIOJIHEHBI YCIOBHS

% < Ryt 1 & < Rz les (126)

TZle % U 7, — HAPSOHKCHUS B PACYETHOM CEUEHHM COOTBETCTBEHHO 10 METAJIy IIBa M MO0 METaJLTy
TpaHUIpBI CIUIABJICHUS, PaBHbIE I'€OMETPUUECKHM CyMMaM HAINpsDKEHHUH, BBI3BIBAEMBIX MPOAOJIBHON H
MOTIEPEYHON CHITaMU U MOMEHTOM.

BonroBele coenuHenus

11.6. B G0ATOBBIX COEAMHEHMSAX HPU ACHCTBUH MPOIOIBHOM cHuibl N, mMpoxoasmiei uepes HeHTp
TSOKECTH COCTUHEHUS, pacIipeelICHHEe 3TOW CHITBI MEXy O0NTaMH ClleAyeT IPUHUMATh PABHOMEPHBIM.

11.7*%. Pacuernoe ycmmme Np, KOTOpO€ MOXKET OBITh BOCHPHHATO OJHUM OOJTOM, CIEIyeT
OTIPEJIeIIATE TI0 (hOpMyIIaM:

Ha cpe3

Nb = Rps 7 A (127)
Ha CMSITHE

Nb = Rpp 76d 2; (128)



HA PACTKEHHE
Np = Rpt Apn. (129)

O6o3Ha4eHus1, npuHATHIE B popmynax (127) — (129):
Rps; Rops Rt — pacueTHbIe conpoTHBIEHHS OONTOBBIX COSTUHEHHH;
d — HapyXXHBIN THAMETP CTEPXKHS OONTA;
A= 7zd?%4 — pacderHas IO CEUCHHS CTEPIKHS 0ONITA;
Apn — IUIOmAagb cedeHus OoJiTa HETTO;, 1 OONTOB C
METPUYECKOH pe3pOoi 3HadeHHe Ap, CIeAyeT NMPHHUMATH
o mipwi. 1| k TOCT 22356777,
2t — HamMeHbIIas CyMMapHas TOJNIIMHA  JJIEMEHTOB,
CMHHAeMBbIX B OZTHOM HallpaBJICHHH;
Ns — YUCJIO PACUSTHBIX CPE30B OJHOTO OOJITA;
% — KOdbQuUIMEHT ycloBUH pabOThl COEAMHEHMS, KOTODBII
cleqyeT MPUHUMATH 0 Ta0ur. 35%.

Tabmuma 35*

XapakTepucTika Koadpdrmment
COEIMHEHUI yCIoBHH pabOTHI
COCIMHEHHUS

1. MHoro06onTOBOE B pacyerax Ha Cpe3 U CMITHE

pu 6oTax:
KJlacca TOYHOCTH A 1,0
Kkimacca ToyHOCTH B m C, BBICOKONPOYHBIX C 0,9

HEPETYIUPYEMBIM HATKEHUEM

2. OaHO00ATOBOE M MHOTOOOJTOBOE B pacyeTe
Ha cmsatue npu @ = 1,5d u b = 2d B snmemenTax
KOHCTPYKUUH U3 CTalu ¢ NpeaenoM tekydecru, Mlla

(xre/em?):
10 285 (2900) 0,8
¢B. 285 (2900) mo 380 (3900) 0,75
O0603HaueHus1, IPUHATHIC B Tabswmie 35%;
a — pacCTOsSHWE BIOJIb YCHIHMA OT Kpas »JJIEMEHTa [0 LEeHTpa

OJMKANILIEro OTBEPCTHSI;

b — 1o e, Mex Ty ICHTpaMu OTBEPCTHIA;

d — muametp oTBepcTHs st GoTa.

ITpumeuanus: 1. KoadummenTsl, ycraHOBICHHBIE B 103. | 1 2, cnexyeT
YYHUTBIBATh OJJHOBPEMEHHO.

2. Tlpu 3HA4YeHHWSAX PACCTOSIHHA @ M D, TPOMEXKYTOUHBIX MEKITY
YKa3aHHBIMH B 1103. 2 B Tabn. 39, koahuument j, ciemyer onpenenith
JIMHEHON UHTEPHOJSLHEH.

Jli1st 0THOGONTOBBIX COEAMHEHUH CIIEyeT YUYUTHIBATh KOAPOUITUSHTHI YCIOBHIA PabOTHI % COTJIACHO
TpeboBanusam 1. 11.8.

11.8. KonmuectBo n 00ITOB B COEAMHEHNUH TIPH ASHCTBUH MTPOAOIBHON criibl N ClieyeT onpenensiTh
o gopmyie

n>—, (130)
YcNmin

rie Npjn — MEHbIlIee U3 3HAUEHHWH PAacUETHOTO YCHINS JUISl OJTHOTO OO0JITa, BEIYMCICHHBIX COTJIACHO
TpeboBaHusaM 1. 11.7* HacTOAIIHX HOPM.

11.9. Tlpn neiicTBuM HAa COEAMHEHWE MOMEHTA, BBI3BIBAIOIIETO CIBUT COCTUHIEMBIX 3JIEMEHTOB,
pacnpezienieHre yCHJIMH Ha OONTHI CiedyeT MPHUHUMATh MPOMOPLHOHATIBHO PACCTOSIHUSIM OT IIEHTpa
TSDKECTH COCJIMHEHUS IO pacCMaTpHBaeMoro Oosra.

11.10. boxtsl, paboTaromniyie OJHOBPEMEHHO Ha CPEe3 M PACTSHKEHHE, CIETyeT MPOBEPITh OTACIHHO
Ha Cpe3 1 pacTsHKeHHe.

Bonrel, pabotaromme Ha cpe3 OT OJHOBPEMEHHOTO IEHCTBHUS TMPOJOIBHOW CHIBI M MOMEHTA,
CIIeIyeT MPOBEPATH Ha PaBHOJICHCTBYIOIIEE yCUIIHE.



11.11. B kpemeHusIx OAHOTO 3JEMEHTa K JPyroMy uepe3 NPOKIAIKH WM WHbIE IPOMEKYTOYHBIC
9JIEMEHTHI, a TaKKe B KPEIUICHUSX C OJHOCTOPOHHEW HAKJIAJAKOH KOJIMYECTBO OONTOB JIOJKHO OBITH
yBEJIUUEHO NpoTuB pacyera Ha 10 %.

[Ipn KperuieHHWsX BBICTYNAIONIMX IIOJIOK YTOJKOB WM IIBEUIEPOB C IIOMOIIBIO KOPOTHIIIEH
KOJIMYECTBO OOJITOB, MPUKPEIUISIONIMX OJHY M3 IOJIOK KOPOTHIIIA, JOJKHO OBITh YBEIHMYEHO NPOTHB
pacuera Ha 50 %.

COEJVHEHNS HA BBICOKOITPOYHbBIX BOJITAX

11.12. CoenuHeHHs Ha BBICOKOIPOYHBIX OONTaxX ClEAyeT pacCUUTBHIBATH B IPEIIIOI0KCHUH
nepefayn IEHCTBYIOIIMX B CTBIKAX W HPUKPEIUICHUSX YCWINMH dYepe3 TpeHHe, BO3HHKAloIee II0
COIPHUKACAIOIIMMCS IUIOCKOCTSAM COCAMHACMBIX JJICMEHTOB OT HATSDKCHHUS BBICOKOIIPOYHBIX OOJTOB.
IIpu 5TOM pacnpeneneHue MPOJOJILHON CHIIBI MEXX Ty OONTaMU ClieqyeT IPUHUMATh PABHOMEPHBIM.

11.13*. PacuerHoe ycunue Qpp, KOTOpOE MOXKET OBITh BOCIIPHUHATO Ka)KAOH MOBEPXHOCTHIO TPEHUS
COCIIMHACMBIX DJIEMEHTOB, CTSHYTBIX OJHUM BBEICOKOIIPOYHBIM OOJTOM, CIIENyeT ONPENeNATh II0
thopmye

Op)y = RpnYbApnht , (131)*

Yh
rue Ryn — pac4eTHOE CONMPOTHBICHHE PACTSHKSHUIO BEICOKOIPOYHOTO 00NTA;
M — KO3 UIMEHT TPeHUs], IPUHUMAEMBbIH 110 Tadi. 36*;
7 — KOO PHUIHEHT HaIe)KHOCTH, IPUHUMAEMBII TI0 Ta0I. 36%*;
Ay, — TUTOIAAE ceueHus 00ITa HETTO, OIpeaessieMas o Tadir. 62%;
% — KodpduIHMEHT yCIoBUi pPabOThl COEAMHEHHs, 3aBUCSIIMH OT KoJu4YecTBa N OOJTOB,
HEOOXOMMBIX JUIsl BOCIIPHATHS PACUETHOT'O YCHIIMS, U IPUHUMAEMBbIH PaBHBIM:

0,8 mpu n < 5;

0,9 mpu 5 < n < 10;

1,0 mpu n > 10.

Konm4ecTBO N BEICOKONPOYHBIX OOJTOB B COCAWHEHUH NPH ACHCTBHU MPOIOJIBHON CHIIBI CIIEAYyeT
OIIpeNIeNATh 1Mo (popMylie

>

—_— (132)*

Opnky ¢

rae k — KOJIMYECTBO HOBerHOCTeﬁ TpGHI/Iﬂ COCAUHSAEMBIX DJIEMECHTOB.

HaT?DKCHI/Ie BLICOKOHpO‘IHOI'O 6OJ'ITa cnez[yeT HpOI/IBBOI[I/ITB OCCBBIM YCI/IJ'II/IeM P = Rbh Abn-

Ta6muma 36
KoapduuueHTs! ), nmpu Harpyske
U MPH PAa3HOCTH HOMHHAIBHBIX
Croco6 Koaddu | nuamerpos orsepctuii u 6onros
Croco6 06paboTku perymIupo IUCHT S, MM
(OYHMCTKH) COETUHIEMBIX BaHUs TPEHHS | IUHAMHYECKOW | TMHAMHUYECKOU
MTOBEPXHOCTEH HATSDKEHHS | 1 unpu 6 = 3-6;|u npu 6 = 1,
00JTOB CTaTUYECKOW M | CTATUYECKOU M
pu 0= 56 npu 0=1-4
1. JpobemMeTHBIi WA IIo M 0,58 1,35 1,12
IpoOecTpyHHBIN JIBYX Ilo 0,58 1,20 1,02
MOBEPXHOCTEH 0e3 KOHCEepBaIUU
2. To xe, ¢ KoHcepBauuen IIo M 0,50 1,35 1,12
(MeTayM3alnue pacrbuleHuEM ITo & 0,50 1,20 1,02
[IUHKA WK aJTFOMHIHU )
3. IpoObIo OJHOI MOBEPXHOCTH IIo M 0,50 1,35 1,12
C KOHCEpBalUeil MOJUMEPHBIM ITo « 0,50 1,20 1,02
KIIeeM u MOCHITTKOM
KapOOpYHIOBBIM  TOPOIIKOM,
CTAIBHBIMH  INETKaMH  0e3
KOHCEpBaIUU - Ipyron
MOBEPXHOCTH




4. T"a3omiasMeHHbII JIBYX IIo M 0,42 1,35 1,12
MOBEPXHOCTEH 0€3 KOHCEepBaIUU ITo 0,42 1,20 1,02
5. CranpHBIMH MIETKAMH IBYX TIo M 0,35 1,35 1,17
MIOBEPXHOCTEH 06e3 KOHCepBaIiN ITo & 0,35 1,25 1,06
6. be3 o6paboTku oM 0,25 1,70 1,30

ITo 0,25 1,50 1,20

[Ipumeuanus. 1. Cnocold perymupoBaHus HaTsDkeHHs OonToB mo M o3Hawaer
peryimpoBaHue 10 MOMEHTY 3aKpyYHBaHUs, a 0 @ — IO YIIIy IOBOPOTA T'aliKH.

2.  Jomyckarorcsi  Apyrue — CmocoObl  OOpabOTKH  COCIUHSIEMBIX  IOBEPXHOCTEH,
obecrieunBaroie 3HAYCHUS KOA((GUIUESHTOB TPEHMS | He HIDKE YKa3aHHBIX B TaOIHIIE.

11.14. Pacyer Ha TPOYHOCTH COCIOWHSAEMBIX DJEMEHTOB, OCIAONEHHBIX OTBEPCTHAMH TIOZ
BBICOKOTIPOYHBIE OOJTHI, CIACAYET BBIIOJIHITH C YYETOM TOTO, YTO TOJIOBUHA YCHIIHS, TPUXOASIIETOCS
Ha KaxIplii 0OJT, B pacCMaTprBaeMOM CEYCHHH YXKe MepefiaHa CHIIaMu TpeHust. [Ipu 3TOM MmpoBepKy
OCJIabJICHHBIX CEYCHHI CIIeyeT MPOU3BOANUTH: NPU AMHAMUYECKUX HArPYy3Kax — 110 TUIOLIAH CEYCHHS
HeTTO A;, IPU CTATMYECKUX Harpy3kax — IO IUIomany cedeHus opyrro A4 npu An > 0,85A nmubo no
ycnoBHoi romanu A, = 1,18A, mpu An < 0,85A.

COEJUMHEHUSA C ®PPESEPOBAHHBIMHU TOPIHAMMU

11.15. B coeimHeHMX 3JIEMEHTOB C (pe3epOBaHHBIMU TOpLAMH (B CTHIKaX M 0a3aX KOJIOHH U T. II.)
CKMMAIOIIYIO CHITY CIIEYeT CYMTATh MOJHOCTHIO Mepearoneiics yepes TOpIbL.

Bo BHELEHTPEHHO-CKATBIX U CXKATO-U3rMOAEMBIX JJIEMEHTaX CBapHBIC IIBBI M OONTHI, BKIIOYAs
BBICOKOTIPOYHBIE, YKa3aHHBIX COSAMHEHMH ClIeAyeT pacCUMTHIBATH HA MaKCHMAalbHOE PACTITHBAroIee
yCHIIUE OT JIeHCTBHS MOMEHTa U NPOJOJIBHON CHJIBI IPH Hanbosiee HeOIaronpusTHOM UX COYETaHHH, a
TaKKe Ha C/IBUralolllee yCWINE OT AEUCTBUS NONEPEYHOI CUIIBI.

MMOACHBIE COEJUHEHUSA B COCTABHBIX BAJIKAX.

11.16. CpapHble BBl W BBICOKONIPOYHBIE OONTHI, COEIMHSIONIME CTEHKH M II0SCa COCTABHBIX
JIBYTaBPOBBIX OAJIOK, CIIeTyeT PacCUUTHIBATh COTJIACHO Ta0i. 37*.

Ta6muma 37*

Xapakrep Bun DopMyIibl Ui pacueTa MOsSCHBIX
Harpy3KH COCIMHEHHS COCJIMHEHHH B COCTABHBIX OaiKax
Henoaswxnast | YIioBbl€ MIBBIL:
JIBYCTOPOHHHE TI25:ke) < Rug ¥t 7%, (133)
T/2L: k) < Ruz e 26 (134)
OJTHOCTOPOHHHE TI(Brke) < R Yot %e; (135)
T/(B, Ko < Rup 2 26 (136)
Bricokonpounsie 60ntel | aT < Qpky (137)*
[TonpmxHas VrinoBbie mBel | [~ P
JBYCTOPOHHHE r=+v /(ZBfkf) S Ry Y Y e (138)
NT? + 12 /2Bzk ) < RyzYwzYe (139)
BricokonpodHbIe 0OJITHI a\/T2 22 < Op 7N . (140)*

O003HaveHMsI, IPUHATEIC B TaOmwmie 37%:

S o .
T= Qf — CIBHTAOIIee TOsIC YCUITHE Ha eIUHUILY JJTMHBI, BEI3bIBAEMOE TIONIEPEeUHOit cioi Q, rue
S — cTaTMYEeCKHiA MOMEHT OPYTTO TOsica OaJKK OTHOCHTEIBHO HEUTPAIBbHOM OCH;
Y ](‘F
V== — JaBJeHHE OT COCPEHOTOYEHHOTrO Tpy3a F (1 moakpaHOBBIX OajoOK OT JaBJICHUS
lef
Kojleca KpaHa, NpHHHMaeMoro 0e3 koddduimeHta AWHAMHYIHOCTH), TAE V¢ — KO3 QHUIMEHT,

npuHIMaeMbli cornacHo TpeboBanmsiM CHull o Harpyskam u Bo3aeicTBusM, lg — ycrmoBHast amnna
pacnpeneNeHns: COCpeI0TOUEHHOTO Tpy3a, MpuHUMaemas 1o mir. 5.13 u 13.34* HacTosmux HOpM;



o — k03 GUIMEHT, TPUHIMAEMBbIil IPH HAarpy3Ke 10 BEpXHEMY IMOsCY 0ajKH, B KOTOPOH CTEHKa
NPUCTpOTaHa K BepxHeMy nosicy, @ = 0,4, a Ipu OTCYTCTBUY IPUCTPOXKKH CTEHKU WIIH IIPH HarpysKe
0 HIDKHEMY Tosicy o = 1,

& — 11ar MosICHBIX BRICOKOIIPOYHBIX OOJITOB;

Qph — pacdeTHOE YCHITHE OJHOTO BEICOKOIIPOYHOTO 00iTa, onpezensemoe mo gopmymne (131)%*;

K — KoyMHecTBO HOBEPXHOCTEH TPEHHUS COCANHACMBIX JIICMECHTOB.

IIpn orcyrcTBHM pebep XKECTKOCTH ISl Mepefadyd OOJNBIINX HEHOABMKHBIX COCPEIOTOYEHHBIX
HAarpy30K pacueT MPUKPEIUVICHUS] BEPXHEro TIosica CIEXyeT BBIIONHATh Kak A MOABHXHOU
COCPEJOTOUYEHHOM HArpy3KH.

[Ipn mpunokeHNN HENOABM)XKHON COCPEZOTOUYEHHOW HArpy3KH K HIDKHEMY MHOSCY Oalku CBapHbIC
BBl W BBICOKONPOYHBIE OONTHI, MPHUKPEIUIAIOIINE 3TOT HOSIC K CTEHKE, CJIEAYeT PacCUUTHIBATH MO
tdhopmymnam (138) — (140)* tabn. 37* HE3aBHCUMO OT HANUYHSA pedep KECTKOCTH B MECTaX MIPHUIIOKECHUS
Tpy30B.

CBapHbI€ TOSCHBIC IIBBI, BBIIIOJIHEHHBIE C IPOBAPOM HA BCIO TOJIIMHY CTEHKH, CIIEIyeT CUHTAaTh
PaBHOIIPOYHBIMH CO CTCHKOM.

11.17. B Gankax ¢ COeAMHEHMSAMH Ha BBICOKOIPOYHBIX OONTaX C MHOT'OJHCTOBBIMH ITOSICHBIMH
MaKeTaMH TPHUKPEIUICHHE KaXIIOTO U3 JINCTOB 3a MECTOM CBOETO TEOPETHYECKOro OOphIBa CIEILyeT
paccunThIBaTh Ha IMOJOBHHY YCHINS, KOTOPOE MOXET OBITh BOCIIPHHSATO CEUCHHEM JIKCTA.
[IpukperuieHne KaXI0To JIMCTAa Ha YYacTKEe MEXIY ACHCTBUTEIHHBIM MECTOM €ro OOphIBa M MECTOM
00pBIBa TPEIBIAYIIEro JHCTAa CIEAYeT PAacCUMTHIBATH HAa IOJHOE YCHIIHME, KOTOPOE MOXET OBITh
BOCIIPUHATO CECYCHUEM JINCTA.

12. OBIIIUE TPEBOBAHUS IO MPOEKTUPOBAHUIO CTAJIBHBIX KOHCTPYKIUI
OCHOBHBIE ITOJOXEHUA

12.1%*. Ilpn MpOEKTUPOBAHUH CTANEHBIX KOHCTPYKITHIA HEOOXOIIMO:

IpeycMaTpuBaTh CBSI3M, 0OecreunBaoIie B IPoLecce MOHTAXa M SKCIUTyaTallii YCTOMYMBOCTh U
MPOCTPAHCTBEHHYI0 HEU3MEHSEMOCTb COOPYXEHHUs B IIEJIOM M €ro 3JIEMEHTOB, Ha3Hadas HX B
3aBUCHMOCTH OT OCHOBHBIX IapaMEeTPOB COOPY)KEHHMS M PEXHUMA €ro 3KCIUTyaTaly (KOHCTPYKTHBHON
CXEMBI, IPOJIETOB, TUIIOB KPAaHOB U PEKUMOB X PAOOTHI, TEMIIEPATYPHBIX BO3JICHCTBUH H T. 11.);

YUUTBIBATh TPOW3BOJCTBEHHBIE BO3MOXXHOCTH M MOIIHOCTh TEXHOJOTHYECKOTO W KPaHOBOTO
000py/IOBaHWS TIPEINPHATHH — W3TOTOBUTENEH CTaNbHBIX KOHCTPYKIMH, a Takke I0JbEMHO-
TPaHCIIOPTHOE U APYTroe 000py10BaHNE MOHTaKHBIX OpraHU3alnii;

MPOU3BOJUTH Pa30MBKY KOHCTPYKIMI Ha OTHPaBOYHBIC 3JIEMEHTHI C YY€TOM BHAA TPAHCIIOPTA H
rabapuToOB TPAHCHOPTHBIX CPEJCTB, PANMOHAIBHOTO ¥ OSKOHOMHYHOTO TPAaHCHOPTHPOBAHMS
KOHCTPYKIIMH{ HA CTPOMTEIHCTBO M BBIIOJHEHUS MaKCHMaJbHOTO oObeMa paboT Ha MpeANpHATHH-
M3TOTOBHTEIIE;

HCIIOJIb30BaTh BO3MOKHOCTh (Ppe3epOBAHMS TOPIIOB JUISl MOIIHBIX CXKAThIX U BHELIEHTPEHHO-CKATBIX
3JIEMEHTOB (TIPY OTCYTCTBUHM 3HAYMTEIBHBIX KPACBBIX PACTATHBAIOIINX HANPSDKCHUH) NPH HATUYUH
COOTBETCTBYIOIETO 000PY/I0BaHMS HA IPEINPHATHA-U3TOTOBUTEIIE;

IpeycMaTpuBaTh MOHTA)XKHBIE KPETUIEHHS 3JIEMEHTOB (YCTPOHCTBO MOHTaXKHBIX CTOJIMKOB H T. I1.);

B OONTOBBIX MOHT@XXHBIX COCAMHEHUSIX INPUMEHATH O0uTHl Kilacca ToyHoctn B m C, a Takxe
BBICOKOINIPOYHBIE, IPU ITOM B COEAUHEHMSX, BOCIPUHUMAIOIUX 3HAYUTEIbHbIE BEPTUKAIBHBIE YCUIIUSL
(xperenusix Qepm, pureneid, paMm u T. 1), CIEIyeT NpPeAyCMaTpUBaTh CTOJHMKH; NPH HAIWYUU B
COEIMHEHUSX M3TrHOaroNMX MOMEHTOB CllelyeT NpPHUMEHATh OoNThl Kiacca TouyHocth B um C,
paboTarolye Ha pacTsHKEHHE.

12.2. TIpu KOHCTPYUPOBAHHUU CTAJIbHBIX CBAPHBIX KOHCTPYKLUI ClIEAyeT UCKIII0YaTh BO3MOXKHOCTh
BPEIHOTO BIMSHUS OCTAaTOYHBIX JAeOpMalMii M HaNpsDKEHWH, B TOM YHCIIE CBAapOYHBIX, a TaKXkKe
KOHLIEHTPAIlMM HANPSDKCHWH, MNpeaycMaTpuBasi COOTBETCTBYIOLIME KOHCTPYKTHUBHbBIE pemieHus (c
HanOoJiee paBHOMEPHBIM paclipe/iejIeHHeM HapsHKEHUH B 3JIEMEHTaX M JIeTaIsIX, 0€3 BXOIIHNX YIJIOB,
PE3KMX TepenajoB CEUeHHS M JPYrUX KOHIIEHTPATOPOB HANpsHKEHUH) M TEXHOJIOIMYECKUE
MeponpusaTus (MOPSAOK COOPKHM W CBapKH, IIPEIBAPUTENIBHBIX BBIIMO, MEXaHHYECKYI0 00paboTKy
COOTBETCTBYIOIIUX 30H ITyTEM CTpPOTaHMs, (Ppe3epoBaHMs, 3a4NCTKH aOpa3uBHBIM KPYyroM H Jp.).



12.3. B cBapHBIX COEAMHEHUSAX CTalbHBIX KOHCTPYKIMH CIIeAyeT HUCKIIOYaTb BO3MOXKHOCTb
XpYNKOTO pa3pylIeHUs KOHCTPYKIMH B Hpollecce HX MOHTaka M OKCIUIyaTallud B pe3ysbTare
HeOJIaroNnpHsATHOTO COUYETaHUsI CIICAYIONINX (PaKTOPOB:

BBICOKMX MECTHBIX HAalpsDKEHHH, BBI3BAHHBIX BO3ACHCTBHEM COCPEAOTOUYCHHBIX HArpy30K HIH
nedopmanuii neraneil coeTMHEHNH, a TAK)KE OCTATOYHBIX HANPSHKSHUIH;

PEe3KUX KOHIIEHTPATOPOB HANpsDKEHUH Ha ydacTKaxX C BBICOKMMH MECTHBIMH HANPSIKEHUSIMH U
OPUEHTUPOBAHHBIX MOMNEPEK HANPABICHUS AEHCTBYIOIUX PACTATUBAIOIINX HANPSHKEHUM;

MOHW)KEHHOM TeMIIepaTypsl, IpU KOTOPOil TaHHAs MapKa CTald B 3aBUCHUMOCTHU OT €€ XUMHUYECKOro
COCTaBa, CTPYKTYPHI U TOJIIKHBI IPOKATa IMEPEXOIUT B XPYIIKOE COCTOSIHUE.

IIpy KOHCTPYMpPOBAaHUM CBAapHBIX KOHCTPYKIHUH CIEAyeT Y4YUTBIBaTh, UYTO KOHCTPYKLHHU CO
CIUIOIIHOM CTEHKOH HMEIOT MEHbIlEe KOHIIEHTPAaTOPOB HAINMpPSDKEHUH U MEHee UyBCTBUTEIBHBI K
SKCLEHTPUCUTETAM 110 CPAaBHEHUIO C PELIETYaTHIMU KOHCTPYKIUSIMH.

12.4*. CranpHple KOHCTPYKLHH CIIeIyeT 3allyIiaTh oT Koppo3uu B coorBercTBuH co CHull mo
3alUTe CTPOUTENBHBIX KOHCTPYKIUHA OT KOPPO3UH.

3amura KOHCTPYKIMH, MpelHa3HaueHHbIX AJ SKCIUTyaTallud B YCIOBHSAX TPOIHMUYECKOrO KIIMMATa,
noiokHa BeinonHATeCst o ['OCT 15150-69*.

12.5. KoHCTpyKIMHU, KOTOPBIE MOTYT ITOJIBEPraThCsl BO3ACHCTBUIO PACIIIIABICHHOTO MeTallia (B BUIE
OpBI3r mpH pa3IUBKE MeTalia, P MPOpEIBE MeTajula M3 Medel WM KOBIIEH), ciemyeT 3alluIlaTh
OOJIMIIOBKON MJIM OTPaKIAIOIIMMH CTEHKAaMH U3 OTHEYHNOPHOTO KHPIHMYa WM KapOyHNOPHOro OeTOHa,
3aIUIIECHHBIMUA OT MEXaHUYECKHUX MOBPEXKICHUH.

KoncTpykiuy, mojaBepraromuecs IIUTEIHHOMY BO3IACHCTBHIO JIyYHUCTOM WM KOHBEKIIMOHHOM
TEIUIOTHI WJIM KPAaTKOBPEMEHHOMY BO3/ICHCTBHIO OT'HS BO BpeMs aBapuil TEIUIOBBIX arperatos, CIEIyeT
3alIMIIATh MOJBECHBIMH METAIMYECKUMHU KpaHaMH WK (GyTEepOBKOM U3 KUPIIMYa WK KapOyIOPHOTO
6eToHa.

CBAPHBIE COEJUHEHUA

12.6. B KOHCTpYKLUSX CO CBAPHBIMHU COCAMHEHUSIMU CIIEAYET:

MpeIyCMaTPUBATh IIPIMEHEHHE BRICOKOIIPOU3BOIUTEIHHBIX MEXaHU3UPOBAHHBIX CIIOCOOOB CBAPKH;

obecrieunBaTh CBOOOJHBIM JOCTYH K MECTaX BBINIOJIHEHHS CBapHBIX COCAWHEHHH C Yy4eTOM
BBEIOPAHHOTO CIIOCO0a U TEXHOJIOTUU CBApKH.

12.7. Pa3menky kpoMok moj cBapky cieayer npuauMarh mo 'OCT 8713-79*, T'OCT 11533-75,
T'OCT 14771-76*, TOCT 23518-79, 'OCT 5264-80 u 'OCT 11534-75.

12.8. Pa3mepsl U (GopMy CBapHBIX YIJIOBBIX IIBOB CIEAYeT NMPUHUMATh C YYETOM CIICAYIOIINX
YCIIOBUI:

a) KaTeThl YIIIOBBIX IIBOB K¢ MOmKHBI ObiTh He Oonee 1,2t, rae t — HauMeHbImas TONIIMHA
COCIIMHSIEMBIX JJIEMEHTOB;

0) KaTeThl yIIIOBBIX MIBOB K; ClielyeT NPUHUMATH 110 PACUETY, HO HE MEHEee YKa3aHHBIX B Ta0J. 38%;

B) pacyeTHas JUIMHA YIJIOBOrO CBAPHOIO IIBa JIOJKHA OBbITh He MeHee 4K; u e MeHee 40 mw;

r) pacyeTHas JUIMHA (DJIAaHTOBOTO INBa JOJDKHA ObITh He Oosee 8505 ki (ff — xoaddumuent,
MpUHUMAaeMbIii 1Mo TaOn. 34*), 3a WCKIIOYEeHWEeM NIBOB, B KOTOPBIX YCWJIHME JEWCTBYEeT Ha BCEM
NPOTSHKEHUH 1IIBA;

JI) pa3Mep HaXJEeCTKH TOJDKEH ObITh He MEHee 5 TONIIMH HauboJiee TOHKOTO W3 CBAPHBAEMBIX
JIIEMEHTOB,

€) COOTHOIIEHHS pa3MepoB KAaTETOB YIJIOBBIX IIBOB CJeXyeT MPHWHHMATh, Kak mpaswio, 1:1. Ilpn
Pa3HBIX TOJIIMHAX CBAPMBAEMBIX JIEMEHTOB JIONYyCKAETCS MPWHUMAThH IIBBI C HEPABHBIMH KaTE€TaMH,
IIPH 3TOM KaTeT, MPUMBIKAIOINE K Ooiee TOHKOMY 3JIEMEHTY, JOJDKEH COOTBETCTBOBATH TPEOOBAHUAM
m. 12.8,a, a mpuMbIKaOMui K 6051ee TOJICTOMY dJIeMEeHTY — TpeOoBaHusM 1. 12.8,0;

K) B KOHCTPYKIHAX, BOCIHPHHUMAIONINX TUHAMHYECKHE W BHOpAIMOHHBIE HATPY3KH, a TaKXKe
BO3BOAMMBIX B KIIMMaTHYECKUX paiioHax Iy, Iy, 11, u I3, yriioBbie MIBEI CieAyeT BBIMOIHSATD C IUIABHBIM
MePex0I0M K OCHOBHOMY METaJUTy IIpH 00OCHOBAHWH PAaCcUyeTOM Ha BBIHOCIMBOCTH WJIM Ha MIPOYHOCTH C
YYETOM XPYIKOTO Pa3pyIIeHHUs.

Tabmuma 38*

[Ipenen MuHNMaJIBHBIE KaTETHI IIBOB K¢, MM, TIpH ToJIIMHE Gostee
Bun TEKY4YeCTH TOJICTOTO U3 CBAPHUBAEMBIX 3JIEMEHTOB t, MM
coeInHe- Bun CTaiu,




HUS CBapKH MIla 4-6 | 6-10 [ 11-16 | 17-22 | 23-32 | 33-40 | 41-80
(xrc/cm?)
TaBpoBoe ¢ | Pyunas Ho 430 4 5 6 7 8 9 10
JIBYCTO (4400)
POHHUMH Cg. 430 5 6 7 8 9 10 12
YTIIOBBIMU (4400)
IIBaMH; 1o 530
HaxJec- (5400)
tounoe 1 | Apromar | J[lo 430 3 4 5 6 7 8 9
yrioBoe | wmueckas u | (4400)
noxyasto | Cs. 430 4 5 6 7 8 9 10
maruuec- | (4400)
Kas 1o 530
(5400)
TaBpoBoe ¢ | Pyunas o 380 5 6 7 8 9 10 12
(3900)
OJIHOCTOPOH | ABTOMAT 4 5 6 7 8 9 10
HUMH HYeCcKast U
YIJIOBBIMU | MIOJTyaBTO
[IBAMHA Martu-
yecKast

IIpumeuanus: 1. B KOHCTpyKuusAxX M3 cTajnu ¢ mpenenoM Tekydectu cpbime 530 Mlla (5400
Kkre/cm?), a TaKKe M3 BCEX CTanmeil IpPH TOJIMHE SMEMEHTOB CBBIIE 80 MM MHHHMATBHBIE KATCTHI
YIJIOBBIX LIIBOB MPUHUMAIOTCS 110 CHEIMATbHBIM TEXHUUECKUM YCIOBHUSIM.

2. B KOHCTpYKIUSX Ipynmnsl 4 MUHHMAaJIbHbIE KaTE€Thl OJHOCTOPOHHUX YIJIOBBIX IIBOB CIEIyeT
YMEHBIIATh Ha | MM NpH TOJIIMHE CBapUBaeMbIX 3JeMEeHTOB 10 40 MM BKIIOY. M HA 2 MM — IIpH
TOJIIIIMHE JIEMEHTOB cBbllIe 40 MM.

12.9*. Jlns npukperuieHus pedep KecTKOCTH, AuadparM U NOsSICOB CBAPHBIX JBYTaBPOB MO ML 7.2%,
7.3, 13.12*, 13.26 u KOHCTPYKUMH IpyHIbl 4 NONyCKaeTcs MPUMEHSTh OJJHOCTOPOHHHUE YIJIOBBIE IIBBI,
KaTeThl KOTOPBIX Ki CllelyeT MpUHUMATH TI0 PacyeTy, HO He MeHee yKa3aHHbBIX B Tabm. 38%.

ITpuMeHeHne 3THX OJHOCTOPOHHUX YIJIOBBIX IIBOB HE JOIMYCKAETCS B KOHCTPYKIUAX:

rpynmsi [;

9KCIUTyaTHPYEMBIX B CpPEIHEarpecCUBHON M CHIIBHOArPECCUBHON cpeaax (Kiaccu(uKaiys CoriacHoO
CHull no 3anure CTpOUTENBHBIX KOHCTPYKIMI OT KOPPO3UH);

BO3BOJIMMBIX B KIIMMaTHYECKHUX pakoHax Iy, |5, 11, u Ils.

12.10. dns pacdyeTHBIX ¥ KOHCTPYKTHUBHBIX YIJIOBBIX IIBOB B NMPOEKTE JOJDKHBI OBITH YKa3aHBI BUJ
CBapKH, 3JIEKTPOJIBI WIIM CBAPOYHAs IIPOBOJIOKA, ITOJIOXKEHHE IIIBA IIPU CBapKe.

12.11. CBapHbIe CTBIKOBBIE COEIMHEHHS JHMCTOBBIX JETajed CIelyeT, KaK NPaBHJIO, BBIOJIHATH
MPSMBIMH C ITOJTHBIM IIPOBAPOM H C TIPUMEHEHHEM BBIBOHBIX IIAHOK.

B MOHTaXHBIX yCIOBHSAX IOMYCKaeTcs OJHOCTOPOHHSS CBapKa C IOJBAapKOW KOPHS IIBa M CBapKa
Ha OCTAIOLIEHCS CTaNbHOM MOIKIAKE.

12.12. IlpumeHeHne KOMOMHUPOBAHHBIX COCAMHEHHH, B KOTOPHIX YacTh YCHJIMS BOCIPHHHUMAETCS
CBapHBIMH IIIBaMH, a YaCTh — 0OJITaMH, HE IOITyCKAETCsl.

12.13. TlpuMeHeHHE NPEPHIBHCTHIX IIBOB, a TAKXE JJIEKTPO3AKJICTOK, BBIMOIHAEMBIX PYIHOI
CBapKOH C MpeIBapUTEIHHBIM CBEPIEHHEM OTBEPCTHH, OMMYyCKAETCS TOJNBKO B KOHCTPYKIHMSX TPYIIIHI
4,

BOJITOBBIE COEAJUHEHUA 1 COEAUHEHUSA HA BBICOKOITPOYHBIX BOJITAX

12.14. OTtBepcTus B A€TaSIX CTaJbHBIX KOHCTPYKIMH CIEIYeT BBIIOJHSITH COTJIACHO TPEOOBAaHUAM
CHulII o nmpaBuiiaM nNpon3BOJICTBA M IPUEMKH paboT JUIs METAJUIMYECKUX KOHCTPYKIIHH.

12.15*. BonTbl Kiacca TOYHOCTH A clielyeT NMPUMEHATh AJISI COSTMHEHMH, B KOTOPBIX OTBEPCTHUS
MPOCBEPJIEHBl Ha NPOEKTHBIM AMaMeTp B COOpPAaHHBIX 3JIEMEHTax JIMOO MO KOHIYKTOpPaM B OTIENIBHBIX
9JIEMEHTaxX U JeTalsX, IPOCBEPIECHbI WK NPOJABICHbl HA MEHBIIMN TUaMETP B OTAENBHBIX JETaNAX C
MOCJIE/TYIOIINM PacCBEPIIMBaHUEM J0 ITPOEKTHOTO JTMaMeTpa B COOpPaHHBIX JIEMEHTaX.

Bontel kmacca TtouHocth B m C B MHOTrOOONTOBBIX COEIMHEHMSAX CIIEAYET NPHUMEHSTH IS
KOHCTPYKIMH, N3rOTOBIISIEMBIX U3 CTAJM € TIpesesioM Tekydectr 1o 380 MIla (3900 KFC/CMZ).

12.16. DneMeHTHI B y3JI€ JIOITYCKAeTCsl KPEIUTh OAHUM OOJITOM.



12.17. bonTsl, UMEIOIIKE MO JUIMHE HEHAPE3aHHOW YacTH YYaCTKU C pa3IUUHBIMU JHAMETpaMu, He
JIOIyCKaeTCs IPUMEHSITh B COSMHEHUSIX, B KOTOPBIX 3TH OOJITHI paboTaroT Ha cpes.

12.18*. Tlox raiiku OonTOB ciieayeT ycTaHaBiauBaTh Kpyrisle maioer mo 'OCT 11371-78%, non
raiiku ¥ TOJIOBKM BBICOKOIIPOYHBIX OONTOB clieyeT ycraHaBiuBarh maiosl mo 'OCT 22355-77*. na
BbICOKOTIPOYHBIX 00aToB Mo I'OCT 22353—77* ¢ yBenM4YeHHBIMH pa3MepaMH TOJIOBOK M raek W Ipu
Pa3sHOCTH HOMHHAIBHBIX HAMETPOB OTBEPCTHS M 00iTa, HE MPEBBINIAIONIEH 3 MM, @ B KOHCTPYKLIMSIX,
U3TOTOBJIEHHBIX U3 CTald C BPEMEHHBIM colpoTHBIeHHeM He Hmxe 440 Mlla (4500 KI‘C/CMZ), HE
NpeBBIIAIONIEH 4 MM, JIOMyCKAETCsl YCTAaHOBKA OJTHOM IMIaii0bI 1O TaiKy.

Pe3pba Oosta, BOCHPUHUMAIOLIETO CIBHUTAOIIEe YCHIINE, He J0JDKHA HAXOJUThCS Ha INIyOuHe Ooiee
MOJIOBUHBI TOJIIIMHBI 3JIEMEHTa, MPUIIETaloLEero K raike, WIM CBBINIE 5 MM, KPOME CTPYKTYPHBIX
KOHCTPYKIMH, OTMOpP JIMHUH 3JEKTpoNepeaud U OTKPBITBIX PACHpPEAEIUTENbHBIX YCTPOMCTB U JIHHUIL
KOHTAaKTHBIX CETeH TPaHCIOPTa, TJe pe3b0a J0JDKHA HAXOAUTHCS BHE TIAKETa COSANHIEMBIX DJIEMEHTOB.

12.19%*. Bontsl (B TOM 4HCIIE BHICOKOIIPOYHBIE) CIEIYeT pa3MemaTh B COOTBETCTBUH ¢ Tabi. 39.

Tabauna 39

Paccrosnus npu
XapaKkTepUCTHKA PACCTOSHUS pa3MeIeHun
6oaTOB

1. PaccrosiHust MeXIy IIEHTpaMu OONTOB B JIIOOOM

HaIlpaBJICHUU:
a) MUHUMaJIbHOE 2,5d*
6) MakcuMaipHOE B KpaWHHX psjgax IpH 8d wmm 12t

OTCYTCTBHM OKaWMIIAIOUINX YTOJKOB IMPU PaCTSDKCHUU

U CKaTHU

B) MakCHMaJbHOE B CpPEJHUX pAMax, a TaKkKe B
KpaliHUX ps/iax [IPU HaJIUYUU OKAUMIIIONIMX YIOJIKOB!

IPYU PaCTSHKEHUH 16d wnm 24t
NP CXKATHU 12d wnm 18t
2. PaccrosiHust OT IieHTpa 001Ta 10 Kpasi dJIeMeHTa:

a) MUHAMAJIbHOE BJIOJb YCUIIHSI 2d

6) TO ke, MONepeK YCHITHS:

npHu 0OPE3HBIX KPOMKAX 1,5d
MPH [IPOKATHBIX KPOMKaX 1,2d

B) MaKCHMAIIbHOE 4d wn 8t
) MHHUMAJIBHOE JUIS1 BHICOKOIIPOYHBIX OOJTOB MpH 1,3d

J1000#1 KPOMKE U JII0OOM HAIPABICHUH YCUIIHS

*B COCAMHACMBIX J3JIEMEHTAX M3 CTajlkd C NPEACIOM TCKYYECTH CBBILIC
380 MIla (3900 krc/cm?) MEHHMATBHOE PAcCTOSHHE MEXIY OOITAMH
cllelyeT MpuHUMaTh paBHbM 3d.

O6o3HaueHus1, npuHATHIE B Tabimie 39:

d — nuamerp oTBepcTHS IS GOITE;

t — TonmuHa HanboJiee TOHKOTIO HApYKHOTO 3JIEMEHTA.

[Ipumeuanue. B coeauHseMbIX 3JIEMEHTax U3 CTAIM C MPEIEIOM
tekygectn g0 380 MIla (3900 krc/cm?) MONMycKaeTcs yMeEHbIIEHHE
paccTosiHMSL OT IIEHTpa Oosita 10 Kpas DJJeMEHTa BIOJIb YCHIHSA H
MHUHHMAJIBHOTO PACCTOSIHUSI MEXIy IIEHTpaMu OOJITOB B CIIydasix pacduera ¢
Y4E€TOM COOTBETCTBYIOIIHUX KOd((HUIIMEHTOB ycloBHid paboOThl COSTUHEHUI
cormacuo . 11.7* m 15.14*,

COC}II/IHI/ITCIH)HBIC 6OHTBI JOJDKHBI pasMEeIIaTbCs, KakK MIpaBuIo, HA MAKCUMAJIBHBIX PACCTOAHUAX, B
CTBIKax M y3Jjiax CJICAYyET pa3MeIaTb 6OJ'ITBI Ha MUHUMAJIBHBIX paCCTOAHUAX.

HpI/I pasMEIICHNN 60J'ITOB B IMaXMAaTHOM HOPAAKE PACCTOAHUEC MEKAY UX LHCHTPAMU BAOJIb YCUIIUA
cielyeT NpUHUMATh He MeHee a + 1,5d, rme a — paccrosHue MeXIy psaaMu momnepek ycwuus, d —
JaMeTp OTBepcTHs AJist Oonta. IIpu TakoM pa3MenieH!: CeYeHue diieMeHTa A, OTIpeIelsieTCsl ¢ y4eTOM
oca0JIeHUs] €r0 OTBEPCTHSIMHU, PACIIOIOXKEHHBIMH TOJBKO B OAHOM CEUCHHH IONEPEK YCHHs (HE 1Mo
"sur3ary").

IIpu npuKpenieHn: yroJika OJJHOH MOJIKOH 0TBepcTHe, HanboJee ylaleHHOe OT ero KOHIIA, CIIe/TyeT
pasMemnaTh Ha pucKe, Ommkaiimei Kk o0ymKy.



12.20*. B coenunenusix ¢ Gosntamu kiaccoB TouHocTH A, B u C (32 MCKIIIOYEHHEM KperieHHs
BTOPOCTENEHHBIX KOHCTPYKLIMH ¥ COCAMHEHWH Ha BBICOKOIPOYHBIX OOJITaX) JOJDKHBI OBITH
NPeTyCMOTPEHbI MEPBI IPOTHB Pa3BUHUMBAHUS T'acK (IOCTAHOBKA MPYKUHHBIX IAH0 MM KOHTPraek).

13. JONOJHUTEJbHBIE TPEBOBAHUS IO IPOEKTUPOBAHUIO
MPOU3BOJCTBEHHBIX 3IAHUI U COOPYKEHUI'
OTHOCHUTEJIBHBIE MTPOTUBbI 1 OTKJIOHEHUS KOHCTPYKIMI

13.1%*. TIporuOsI 1 TepeMenIeHNsT 3JIEMEHTOB KOHCTPYKIUM HE TOJDKHBI MPEBHIIATH MPEAeTbHBIX
3Ha4YeHnH, ycraHoBieHHbIX CHull mo Harpy3kaM U BO3IEHCTBUSM.

Tab6u. 40* uckmroueHa.

13.2-13.4 n Tabn 41* UCKITIOYCHBI.

! JomyckaeTcst npUMEHATH s IpYTUX BUAOB 30aHUM U COOPYKEHUU.
PACCTOSIHUSA MEXAY TEMIIEPATYPHBIMHA IBAMHU

13.5. HauGonpmme paccTOsSHUA MEXAYy TEMIIEpaTypHBIMH IIBAMHU CTalbHBIX KapKacoB
OJTHOATAKHBIX 3[IaHUN U COOPY>KEHHUH ClleyeT IPUHUMATh COTIacHo Tabi. 42.

[Tpu npeBblimieHny Oosee yeM Ha 5 % yKa3aHHBIX B TaOJl. 42 pacCTOSIHUM, a TaKXKe IPH YBEIHMYCHUH
JKECTKOCTH KapKaca CTEHaMHM WIM JPYI'MMH KOHCTPYKUMSIMH B pacdeTe CleAyeT Y4YUThIBaTh
KJIMMaTHYECKHEe TEeMIIepaTypHbIe BO3JICHCTBYS, HEYyNpyrue AehopMaliu KOHCTPYKIMI U OJaTINBOCTh
Y3II0B.

Tabmuna 42
Haunbosnpimue paccTosiHusA, M
OT TEMIIEPATYPHOTO
MEXITy 1B WK TOpIa
TEeMIIEPATYPHBIMH [IIBAMHU 3/1aHuUs 10 OCH
Onmmxaifimeit
XapakTepHuCTUKa 3aHUil 0 JUTHHE OJI0Ka 1O MYpHHE OT0OKa | BEPTHKAJIBHON CBA3M
U COOPYKECHUH (BmOJIb 37aHNKSA)
B KIIMMaTHUECKUX pallOHAX CTPOUTENHCTBA
BCECX, |11 |2, BCECX, Il, |2, “2 BCCX, I]_, |2, “2 "
kpome | I, uII3 | kpome Iy, u Il3 KpoMe 13
Il, |2, “2 |2, ”2 nu I]_, |2, ”2
u II3 “3 u II3
OrTariBaeMbIe 37aHuUs 230 160 150 110 90 60
HeorammuBaembie  3manmst  u| 200 140 120 90 75 50
ropsiaue nexu
OTKpBITBIE ACTaKa/IbI 130 100 - - 50 40

[Ipumeuanue. [Ipu HATUUMKU MEXTy TeMIEPaTYPHBIMU IIBAMH 3/IaHUS WIH COOPYKEHHS JIBYX
BEPTHKAIBHBIX CBA3EH PACCTOSHUE MEXY MOCIEAHUMHU B OCSIX Ha JTOJKHO MPEBBIIATD: JUIS 3IaHUN —
40-50 M ¥ Juis OTKPBITHIX 3cTakajy — 25-30 M, npu 3TOM ISl 3aHUK U COOPY)KEHHH, BO3BOJIUMBIX B
KIMMaTHIecKux paiionax Iy, I, 11, u I3, 1OMKHBI IPUHUMATHCST MEHBIIINE U3 YKa3aHHBIX PACCTOSHUM.

®EPMbI U CTPYKTYPHBIE
IJIATHI TOKPBITUI

13.6. Ocwu crepxHer hepM U CTPYKTYP JOIDKHBI OBITh, KaK MIPAaBHUJIO, IICHTPUPOBAHBI BO BCEX y3Jax.
LenTpupoBanue cTep>KHeH ciaeayeT MPON3BOANTE B CBAPHBIX (pepMax Mo IEeHTPaM TSDKECTH CeUeHHUH (C
OKpYTJIIEHHEM 0 5 MM), a B OOJTOBBIX — [0 PUCKAaM YTOJIKOB, OJIDKANIINM K 00YIIKY.

CwMmermienue oceil mosicoB (pepM MpH M3MEHEHUH CEYCHHH TOIyCKAETCsl HE YYUTHIBATh, €CIIM OHO HE
npesbimaet 1,5 % BBICOTHI mosica.

[Ipr HaMMYUHM 3KCHEHTPUCHTETOB B y3JaX 3JEMEHTH (hepM U CTPYKTYp CIEIyeT PacCUMTHIBATH C
YY€TOM COOTBETCTBYIOIIUX M3THOAIONIIX MOMEHTOB.

[Ipu npunoxeHnn Harpy30K BHE Y3JIOB (epMBI MOsiCa JOJDKHBI OBITh PACCUMTAHBI HA COBMECTHOE
JIeHCTBUE MTPOIONBHBIX YCHINN M U3THOAIOIINX MOMEHTOB.



13.7. Tlpu mposerax (epM HOKPHITHII CBBILIE 36 M ClielyeT NperycCMaTpuBaTh CTPOMTEIIBHBIH
MOABEM, DPAaBHBIH TPOrHOYy OT TOCTOSHHOM W JUIMTENBbHOW Harpy3ok. I[IpM IUIOCKHMX KpOBISIX
CTPOUTENIBHBIN NMOABEM CHEAyeT IMpeaycMaTpUBaTh HE3aBUCUMO OT BEJIMUUHBI MIPOJIeTa, IPUHUMAS €ro
PaBHBIM MPOTUOy OT CyMMapHOH HOPMAaTHBHOW Harpy3ku mioc 1/200 nposnera.

13.8. IIpu pacuere (epM C 3IEMEHTaMU U3 YrOJKOB WM TaBPOB COEAMHEHUS SJIEMEHTOB B y3Jax
(epm noryckaercst MpUHUMATh MapHUPHEIMU. [Ipu 1ByTaBpoBBIX, H-00pa3HBIX M TPyOUaThIX CEUEHHIX
9JIEMEHTOB pacdeT (epM MO HIAPHUPHOW CXEME JIOIYCKaeTCs, KOTJa OTHOLIEHHE BHICOTHI CEUYCHUS K
JUIMHE JJIEMEHTOB He mpeBblmiaeT: 1/10 — Ui KOHCTPYKUME, OSKCIUTyaTHPYEMBIX BO BCEX
KJIMMAaTHYECKUX paiioHax, kpome Iy, Iy, 11, u 1l5; 1/15 — B paiionax Iy, Iy, 11, u I13.

[Ipu mpeBBIIEHUN 3TUX OTHOLICHUH CJIEAYeT YYUTHIBATh JIOMOJIHUTENbHBIC U3rNOAIOIEe MOMEHTEHI
B 3JIEMEHTaX OT JKECTKOCTH Y3JIOB. YYET XECTKOCTH Y3JIOB B (hepMax paspemraercsi NpOU3BOIUTH
NpUOIMKEHHBIMU METO/IaMH; OCEBBIE YCHITHSL JOITyCKAeTCsl ONPENIEIISITh 10 MapHUPHON CXeMe.

13.9*. PaccrosiHMe MeXAy KpasMH S3JEMEHTOB pEIIeTKM W Mosica B y3Jax CBapHBIX (epM C
(hacoHKamu crenyeT mpUHUMATh He MeHee a = 6t — 20 MM, HO He Oosee 80 MM (37ech t — ToNmIMHA
(hacoHKH, MM).

Mexny TOpLaMH CTBIKYEMBIX JJIEMEHTOB IIOSICOB (hepM, MEepeKphIBAEMbIX HAKJIaJKaMH, CIEIyeT
OCTaBIIAITh 3a30p HE MeHee 50 MMm.

CBapHble WIBBI, MPUKPEIUISIOIINE IEMEHTHI peeTKn GpepMbl K (hacoHKaM, ClielyeT BHIBOIUTH Ha
TOpeI] A1eMeHTa Ha JUTHHY 20 MM.

13.10. B y3nax ¢epm c mosicamu U3 TaBpOB, IBYTABPOB M OJIMHOYHBIX YTOJIKOB KperieHHe (hacoHOK
K TOJKAaM IOSICOB BCTBIK CJEIYEeT OCYLIECTBISITH C IPOBAapOM Ha BCIO TOJHMHY (GacoHku. B
KOHCTPYKIMSX Tpymmel 1, a Takke HKCIUIyaTHPYeMBIX B KJIMMaThdeckux panonax Ij, Ilp, Il u Il3
MPUMBIKaHUE Y3JIOBBIX (PaCOHOK K IOsICaM CJIeIyeT BBIMOJHATH COTJIAaCHO N03. 7 Taba 83*.

KOJIOHHBbI

13.11. OTnpaBodHBIE 3JIEMEHTHI CKBO3HBIX KOJIOHH C PEHIETKAMH B JABYX IUIOCKOCTSIX CIEAYET
YKPEIUIATh [uadparMaMi, pacroaraéMbIMH y KOHIIOB OTIIPABOYHOTO JIEMEHTA.

B CKBO3HBIX KOJIOHHAX C COCIUHUTEIBHON PEIIETKOH B OMHOHM IIOCKOCTH Anadparmbl CiexyeT
pacronaraTth He pexe 4eM yepes 4 M.

13.12*. B ueHTpaibHO-CXATBIX KOJOHHAX M CTOWKAaX C OJHOCTOPOHHHUMHM TIIOSICHBIMH IIIBaMH
coryacHo 1. 12.9* B y3max KperuieHus CBsi3ed, 00K, paclopoK M JPYrHX JIEMEHTOB B 30HE IEpeaadn
YCWIIUSL CIIEIyeT MIPUMEHSATH JABYCTOPOHHHUE TOSICHBIE IIBBI, BBIXOISIINE 332 KOHTYPHI IIPUKPEILIIEMOTO
anemenTa (y3na) Ha 1iuHy 30K ¢ KaX10i CTOPOHBI.

13.13. VrioBsle BB, TNPHUKPEIUIAIOMNE (PACOHKH COSIUHHUTENEHOW pEIIeTKH K KOJOHHAM
BHAXJIECTKY, CJIelyeT Ha3HayaTh MO pacuyeTy M pacrojiararb ¢ AByX CTOPOH (haCOHKH B/IOJb KOJIOHHBI B
BHUJIE OTJICJIBHBIX YYaCTKOB B IIaXMaTHOM IOPSIJIKE, PU 3TOM PacCTOSHAE MEXIy KOHIIAMH TaKnX IIIBOB
HE J0JDKHO IPEBBIMATh 15 TONMmMH (acoHKH.

B KOHCTpYKIHMSAX, BO3BOJAMMEIX B KIIMMaTHYECKUX paifoHax Iy, Iy, |15 u 113, a Taxoke mpu npuMeHeHHH
PYYHOH JTyroBO CBapKH IIBHI JIOJDKHBI OBITH HEMIPEPHIBHBIMU IO BCEH JUTMHE (hacOHKH.

13.14. MoHTa)XHbIE CTHIKM KOJIOHH CIJIC/yeT BBINOJIHATH C (Ppe3epOBaHHBIMH TOPIIAMH, CBapHBIMHU
BCTHIK, Ha HAaKJaJKaxX CO CBapHbIMM IIBAaMU WM OOJNTaMH, B TOM YHCIE BBICOKONPOYHBIMH. [Ipn
NpUBapKe HAKJIAJOK IIBBI CIIEAyeT He IOBOJUTH N0 CThIKa Ha 30 MM C KaXk/10# cTOpoHBL. JlomyckaeTcs
NpUMeHeHne (IIaHIEeBBIX COECAMHEHUH ¢ Iepenadeii CKMMAIONMX YCHIMH depe3 IUIOTHOE KacaHue, a
pacTAruBaromux — 60ITaMHU.

CBA3N

13.15. B xaxxmoM TemmepaTypHOM OJOKe 3IaHHS CIEAyeT IMpeayCMaTpUBaTh CaMOCTOSTEIBHYIO
CHUCTEMY CBs3€il.

13.16. HwkHue mosica MOJKPAHOBBIX OaJOK M (hepM IPOJETOM CBBIIIE 12 M ClleAyeT YKperisiTh
TOPH30HTAILHBIMH CBSA3SIMU.

13.17. BepTuKaibHBIE CBSA3M MEXIYy OCHOBHBIMH KOJIOHHAMH HIDKE YPOBHS ITOJKPAHOBBIX Oaok
TIPY IBYXBETBEBBIX KOJIOHHAX CIIEAYET PAacHoiaraTh B INIOCKOCTH KaXKIOW M3 BETBEH KOJIOHHEI.

BeTBr ABYXBETBEBBIX CBS3EH, Kak MPaBHIIO, CIEAYET COCOUHATH MEXKAY CO00i COeTUHUTETEHBIMU
pemeTKaMH.

13.18. TomepeuHsle TOPU3OHTANBHBIE CBSI3M CIEAYyeT MPEIyCMAaTpPHBATh B YPOBHE BEPXHETO WM
HIDKHETO TOSICOB CTPONMIIBHBIX (DepM B KaXKAOM IMPOJIETe 3aHMS 110 TOPIaM TeMIEepaTypHBIX OJIOKOB.



IIpn mHe TemmeparypHoro Oijoka Oosee 144 M criepyeT npemycMaTpuBaTh IIPOMEKYTOUYHBIC
MONepeYHble FOPU30HTAIBHBIE CBA3H.

CrponunbHble (epMbl, He NPHUMBIKAIOIIME HEMOCPEICTBEHHO K IOIEPEYHBIM CBS3SM, CIEIyeT
PacCKpeIUIATh B INIOCKOCTH PAacOIOKEHUS 3TUX CBA3EH paclopKaMu U PacTSKKaMU.

B MecTax pacnosoxeHus NONEpeyHbIX CBsI3eH ciemyeT MpeaycMaTpUBaTh BEPTUKAJBHBIE CBSI3U
Mexay pepmamu.

IIpy Hanmuuuu >KECTKOrO AMCKAa KPOBIM B YPOBHE BEPXHHUX IOSICOB CIIEAYET IMpeayCMaTpUBaTh
WHBEHTapHBIC CHEMHBIC CBSI3M ISl BBIBEPKH KOHCTPYKIMH M oOecredyeHHss MX YCTOWYHMBOCTH B
polecce MOHTaXa.

B moKpBITHAX 31aHUI M COOPY)KEHHH, SKCIUTyaTUPyEMbIX B KIMMaTHYECKHUX paiioHax Iy, Ip, 11, u 113,
CJle/lyeT, Kak MpPaBWiIo, PEeIyCMaTPUBATh (JOMOJHUTEIFHO K OOBIYHO MPUMEHSIEMBIM) BEpPTHUKAIbHbIC
CBSI3U TIOCPEMHE KaXKIOT0 MPoJIeTa BAOJb BCETO 3/1aHUS.

13.19%*. TlpomosbHBIE TOPU30HTAIBHBIE CBSI3M B IUIOCKOCTH HW)KHHMX TOSICOB CTPONWIBHBIX (epm
clefyeT IpeAycMaTpHUBaTh BJOJb KpallHUX PSIOB KOJIOHH B 3JaHHUAX C KpaHaMM TPYIN DPEXUMOB
pabotsl 6K—8K mo I'OCT 25546-82; B MOKpBHITHSX C IMOJCTPONHMJIBHBIMH (epMaMH; B OJHO- U
JIBYTIIPOJIETHBIX 3JIaHUSIX C MOCTOBBIMH KpaHaMH Tpy30mnoibeMHOCThI0 10 T M Gonee, a mpu OTMETKe
HHU3a CTPONMIBHBIX KOHCTPYKIMH CBBIIIE 18 M — HE3aBUCHMO OT IPy30MOABEMHOCTH KPAHOB.

B 3maHMsX C 4YMCIOM mpoOJETOB 0oJjiee TpeX TOPU30HTAIBHBIE NPOJOJIBHBIE CBSI3H CIEAYET
pa3MmemaTh TaKke BJIOJb CPEAHUX PAIOB KOJIOHH HE peXe YeM depe3 MpOoJIeT B 3JaHHUAX C KpaHaMHU
rpymn pexxumoB pabotel 6K—8K mo 'OCT 2554682 u uepes ABa mpoJieTa — B MPOYMX 3MAHHSIX.

13.20. T'opu3oHTaNbHBIE CBS3M 0 BEPXHUM W HIKHUM IOSCaM pa3pe3HbIX (epM IPOJICTHBIX
CTPOCHUI TPAaHCHIOPTEPHBIX Tanepen ciieayeT KOHCTPYHPOBATh Pa3eNIbHO AJIS KaXKAOTO MpoJjeTa.

13.21. Ilpu npuMeHEHNH KPECTOBOM peIIeTKH CBA3e MOKPBITHH JIOMyCKAeTCs pacdeT MO YCIOBHOM
cXeMe B NPEI0I0KEHUH, YTO PACKOCH! BOCIIPHHUMAIOT TOJIBKO PACTATHUBAIOIINE YCHUIIHS.

[Tpu onpeneneHny yCWInii B 3JIeMEHTaxX CBsi3el o0katue IoscoB (epM, Kak IpPaBHIIO, YIUTHIBATh
HE ClIeflyeT.

13.22. Tlpu ycTpoiicTBe MEMOPaHHOTO HACTMIIA B IJIOCKOCTH HIDKHHX IOSICOB (pepM JOMyCKaeTCs
YUYHUTBIBATh PabOTy MEeMOpaHEbI.

13.23. B BUCSYMX MOKPBITHAX C INIOCKOCTHBIMU HECYIIUMHU CHCTEMaMH (JIBYNOSICHBIMHU, U3THOHO-
JKECTKMMH BaHTaMH U T. I1.) CJIEAyeT IpeaycMaTpHUBaTh BEPTUKAIBHbBIE U TOPH3OHTAIBHBIE CBSI3H MEXKTY
HECYIIUMH CUCTEMaMH.

BAJIKHA

13.24. TIpuMeHATh NMAKEeTHl JHUCTOB JUIA IOSICOB CBAapHBIX ABYTaBPOBBIX OallOK, KaKk IPaBHIIO, HE
paspemaercsi.

st mosicoB Gasiok Ha BBICOKOIPOYHBIX OOJITax JOIyCKAaeTCsl MPUMEHSTH MAKeThl, COCTOSIINE He
Gosiee 4eM M3 TpeX JICTOB, MPH 3TOM IUIOMIAAb TOSICHBIX YTOJIKOB CIEAyeT NMPUHHMATh paBHOW He
Mmenee 30 % Bcel Iomamy mosca.

13.25. TosicHble MBBI CBapHBIX OalloOK, a TAK)KE IIBBI, MPUCOSIUHSAIONINE K OCHOBHOMY CEUEHHIO
0aJKu BCIIOMOTATENbHBIE 3JIEMEHTH (HampuMep, pebpa KEeCTKOCTH), JOJDKHBI BBIMOJIHATHCS
HeTIpepHIBHBIMHU.

13.26. Ilpm npuMeHEeHHH OJHOCTOPOHHHX IIOSICHBIX IIBOB B CBAapHBIX [BYTaBPOBHIX Oaikax,
HECYIINX CTaTHYECKYIO Harpy3Ky, JOJDKHBI OBITH BHITIOJIHEHBI CIIEAYIONINE TPEOOBaHNUS:

pacdeTHasi Harpy3Ka J0JDKHa OBITh MPUIIOKEHA CHMMETPUYHO OTHOCHTEINIFHO TTOTIEPEYHOT0 CEUECHUS
OaKu;

JIOJDKHA OBITH 00ecrieueHa yCTOMYMBOCTh CXKATOT0 1osica Oallkk B COOTBETCTBHU ¢ 1. 5.16%, a;

B MecTax NPWIOXKEHHS K MNOsicy OaJKh COCpEelOTOYEHHBIX HArpy3oK, BKJIIOYas Harpy3kd OT
PeOpPHUCTHIX KeNe300€TOHHBIX TUTUT, JOJDKHBI OBITH YCTaHOBIICHBI ITOTIEpEYHbIE PEOpa KECTKOCTH.

B purensix paMHBIX KOHCTPYKLUI y OHMOPHBIX Y3JIOB CIEAyeT NPUMEHSATH ABYCTOPOHHHUE IMOSICHBIE
IIBBL.

B 0ankax, paccuMThIBaeMBIX COrJlacHO TpeOoBaHmsM mi. 5.18%-5.23 Hacrosmmx HoOpwM,
MPUMEHEHUE OJHOCTOPOHHUX MOSCHBIX IIBOB HE JOIYCKaeTCH.

13.27. Pebpa 5keCTKOCTH CBAapHBIX OAJIOK JOJDKHBI OBITH Y/IAJICHBI OT CTHIKOB CTEHKH Ha PAacCTOSHHE
He MeHee 10 TONIMH CTeHKH. B MecTax mepecedeHHs CTHIKOBBIX IIBOB CTEHKH OaJIKM C MPOIOJIBHBIM
peOpOM >KECTKOCTH ILBBI, MPUKPEIUISIONIE peOpo K CTeHKE, ClelyeT He JOBOJHUTh 0 CTHIKOBOTO IIBA
Ha 40 MMm.

13.28. B cBapHBIX JBYTaBpPOBBIX Oankax KOHCTPYKUMH Tpynm 2—4 cieayer, Kak IpaBHIIo,
NPUMEHSTH OJHOCTOPOHHHUE pedpa KECTKOCTH C PACIIOJIOKEHUEM UX C OJJHOW CTOPOHBI OaJIKH.



B Oankax ¢ OAHOCTOPOHHMUMU TMOSICHBIMU IIBAMU pe6pa JKECTKOCTH CJIEAYCT pacrojararb Co
CTOPOHBI CTCHKH, HpOTPIBOHOJ'IO)KHOﬁ PacCIoJI0KCHUIO OAHOCTOPOHHUX MOSACHBIX IIBOB.

IHOAKPAHOBBIE BAJIKH

13.29. Pacder Ha IPOYHOCTH MOJKPAHOBBIX OAOK CIIEIyeT BBHIIOIHATH COTIIACHO TPEOOBAHIAM II.
5.17 Ha pelicTBUE BEPTUKAIBHBIX U TOPU30HTAIBHBIX HATPY30K.

13.30*. Pacuer Ha mNPOYHOCTh CTEHOK IIOAKPAHOBBIX OaloK (32 HWCKIIOYEHHEM OaJloK,
paccunThIBAEMBIX Ha BBIHOCIMBOCTB, A KpPaHOB TIpymm pexuMoB paborer 7K B mexax
MeTamuryprudaeckux npomsBoActB U 8K mo 'OCT 25546-82) cnexyer BeimonHsTh 10 popmyne (33), B
KOTOPO# TIpH pacdeTe CceueHWH Ha Omopax Hepa3pe3HbIX 0allok BMecTo kodddunuenta 1,15 ciexyer
npuHUMATh K03 durmenT 1.3.

13.31. Pacdyer Ha yCTOHYMBOCTH IOAKPAHOBHIX OalOK CIIEAYeT BHIIOJHATH B COOTBETCTBHH C II.
5.15.

13.32. TIpoBepKy YCTOHYHMBOCTH CTEHOK M TMOSCHBIX JIMCTOB IIOJKPAHOBHIX OaloK Clemyer
BBITIOJHATH COTJIACHO TPEOOBAHMAM pa3l. 7 HACTOSIINX HOPM.

13.33*, TlogkpaHOBBIE OalKW CIEIyeT pacCYMTHIBATh Ha BBIHOCIMBOCTH COTJIACHO pasm. 9
HACTOSIIMX HOPM, IIPU 3TOM ciefyeT npuHuMmarh « = 0,77 npu KpaHax rpyni pexumoB pabdotst 7K (B
nexax Meramuryprudeckux npom3Boacts) u 8K mo 'OCT 25546-82 m = 1,1 B ocTanbHBIX CITydasx.

B monkpaHOBBIX Oanmkax Al KpaHOB TpyHI pexnMoB padboTsl 7K (B mexax MeTaTyprHuecKHx
npom3BoacTB) U 8K mo FOCT 25546-82 cTeHKH MOTOIHUTENBHO CISIyeT pACCUUTHIBATh HA IPOYHOCTh
cornacHo 1. 13.34* i Ha BEIHOCIIMBOCTH COTJIACcHO 11.13.35%.

PacueT moakpaHOBBIX OallOK Ha MMPOYHOCTH W HAa BEIHOCIMBOCTH CIIEAYET IPOU3BOJNTH HA ACHCTBHE
KPaHOBBIX Harpy3oK, yCcTaHaBIMBaeMBbIX cornacHo TpedoBanmsaM CHull no Harpyskam u BO3AeHCTBUSIM.

13.34*. B cxaroif 30HE CTCHOK ITOJKPAHOBBIX OANOK U3 CTANH ¢ IpenenoM Tekydectu xo 400 MIla
(4100 Krc/cM®) TOIKHBI GBITH BBITIOTHEHBL YCIIOBHSA:

\/(O-X + Gloc,x)z - (Gx + Gloc,x )Gloc,y + Glzoc,y + 3(Txy + Tloc,xy)z < B : Ry ; (141)
Oy +Ojpex < Ry; (142)
Gl()c,y +ny SRy, (143)
Txy + Tloc,xy + T fxy < Rs ) (144)
M 0 7 ik

o, =— T, =—;0 =—:c =0250;,. .;

X Wxn xy ht loc,y P lef loc,x loc,y

ZM,t (145)*
Tloc,xy = 0’3aloc,y;o-fy = J—; Trxy = 0’250-fy;
f

f — ko3 dunmeHT, mpuHIMaeMbIi paBHBIM 1,15 m1s pacuera pa3pesHbIx O0anok u 1,3 — s pacyera
CEUCHHUH Ha Oropax Hepa3pe3HbIX OaloK.

B dopmymax (145)*:

M, Q — cOOTBETCTBEHHO M3TrHOAIONIMI MOMEHT U IOTIEPEYHas CHIa B CEUCHUH OAJIKM OT pacueTHON
Harpy3KH;

1 — KO3 (OUIMEHT yBETHMUEHUS BEPTUKAIBHOW COCPEJOTOUYCHHON HAarpy3KH Ha OTAEIBHOE KOJIECO
KpaHa, IpUHIMaeMbIi cormacHo TpeboBanmsiM CHull mo Harpy3kaM u BO3JIeHCTBISIM;

F — pacyeTHOE naBneHue Kojeca kpaHa 6e3 yaera Ko3QPuIrenTa JTMHAMUIHOCTH;

les — ycnoBHas umHa, onpeaensieMast o Gopmyiie

1ef :C'%’Jlf/t y (146)

rae ¢ — K03 GUIHEHT, TPUHUMAEMBIH I CBapHBIX W NMPOKATHBIX 0anok 3,25, mis Gasok Ha
BBICOKOIIPOYHBIX Oontax — 4,5;

Jif — cymMMa COOCTBEHHBIX MOMEHTOB HMHEPIIMH Tosica OaKh M KPAaHOBOTO pelbca WM OOIIHA
MOMEHT MHEPIIUH pesibca U MosAca B CIy4ae MPUBAPKU Pelbca IMBaMH, 00ECIIeYUBAIOIIUMI COBMECTHYIO
paboTy penbca U mosica,;

M; — MecTHBII1 KpyTAIMNIT MOMEHT, OIpeAeIIIEMbIH 1o hopMyIe

M, = F¢ + 0,75 Q¢hy, (147)

rae € — YCIIOBHBIH 3KCIEHTPUCUTET, IPHHUMAEMBIH PaBHBIM 15 MM;



Q: — momepeyHast pacuyeTHas TOPHM3OHTallbHAsh Harpys3Ka, BbI3bIBaeMasi MEPEKOCAMH MOCTOBOTO
KpaHa M HelapajuleIbHOCTBIO KPaHOBBIX ITyTeH, NMpuHHMaemas coriacHo tpeboBanusM CHull mo
HarpyskaM U BO3JeHCTBUSIM;

h, — BbICOTa KpaHOBOTO peibca;

bft3

Jr=Ji+ — cyMMa COOGCTBEHHBIX MOMEHTOB MHEPLIMH KPYUCHHS peiibca U mosica, rae by u by
— COOTBETCTBEHHO TOJIIMHA U ITUPHUHA BEPXHETO (CKATOTO0) Mosica OaKH.

Bce nanpspkenns B popmynax (141) — (145)* cnexyer npuHAMaTh cO 3HaKOM "Tutroc".

13.35*. Pacuer Ha BBIHOCIMBOCTH BEPXHEH 30HBI CTEHKH COCTABHOI IMOJKPAHOBOW OAJKH CIEIyeT
BBIIOJIHATB IO hopmyIte

0,502 +03612, +0,40/00, +0.50 5, <Ry, (148)

rie Rv — pacueTHoe cCONPOTHBIEHHE YCTAJIOCTH JUIS BCEX CTaJieil, NMPUHUMaeMoe pPaBHBIM
COOTBETCTBEHHO Il OANOK CBAPHBIX M HA BHICOKOMPOUHBIX Gonrax: Rv = 75 MIla (765 krc/cm?) i 95
MlIla (930 KFC/CMZ) ISl CKAaTOM BepXHEH 30HBI CTeHKH (cedeHus B mpoJete 6anku); Rv= 65 MIla (665
kre/cm?) m 89 MIda (875 krc/cm?) [uisi pacTAHyTO# BepXHeil 30HBI CTEHKH (OMOPHBIC CEUCHHS
Hepas3pe3HbIX 0aJloK).

3HaueHus HanpsbkeHui B opmyne (148) cnenyer onpeaensts mo 1. 13.34* oT KpaHOBBIX HATPY30K,
ycTaHaBIUBaeMbIX corfiacHo TpeboBanusiM CHull o Harpyskam u Bo3ieicTBUAM.

BepxHue nosicHbIe LIBBI B ITOJKPAHOBBIX Oalikax Jisi KpaHOB IPYMI pexxuMoB padotsl 7K (B mexax
MeTauryprudeckux mpou3BojcTB) U 8K mo 'OCT 25546—82 n1omKkHBI OBITH BBIIIOJIHEHHI C IPOBapOM Ha
BCIO TOJIIMHY CTEHKH.

13.36. CBOOOIHBIC KPOMKHU PACTAHYTHIX MOSICOB MMOJKPAHOBBIX 0aJI0K U OalOK pabovMX IUIOIIA 0K,
HETMOCPEICTBEHHO BOCIIPUHUMAIOLINX HArpy3Ky OT IOJIBMIKHBIX COCTABOB, JIOJDKHBI OBITH TPOKATHBIMHU,
CTPOTaHHBIMU WJIM 00pEe3aHHBIMHU MAITMHHOM KHUCJIOPOAHON MM TJIa3MEHHO-IYTOBOH PE3KOiA.

13.37*. Pa3mepsl pedep KECTKOCTH MOIKPAHOBBIX 0AJIOK JOJKHBI YIOBICTBOPSITH TPCOOBAHUAM II.
7.10, mpu 3TOM LIMPHHA BBHICTYNAIOIIEH YacTH JABYCTOPOHHEro pedpa JNomkHa ObITh He MeHee 90 MM.
JIBycTopoHHHE TonepeyHble pedpa JKECTKOCTH HE JOJDKHBI NPUBApUBATHCS K mosicaM Oanku. Topiibl
pebep JKeCTKOCTH JOJKHBI OBITh IUIOTHO MPUTHAHBI K BEPXHEMY MOSICY OAJKH; IIPH 3TOM B OajKax Moj
KpaHbl Tpynn pesxumMoB padotsl 7K (B riexax metamryprudeckux mpousBojacTs) U 8K mo I'OCT 25546—
82 Heo0X0AUMO CTPOTaTh TOPIIHI, IPUMBIKAIONINE K BEPXHEMY I0SCY.

B 6ankax moxa kpausl rpynmn pesxxuMoB pabotbl 1K—5K o FTOCT 2554682 nomyckaeTcst IpUMEHSITh
OJTHOCTOPOHHHME TIONEpeYHbIe pedpa JKECTKOCTH C MPHBAPKOM MX K CTEHKE M K BEPXHEMY HOSCY M
pacmnonoxxeHnueM coraacHo 1. 13.28.

13.38. Pacyer Ha mNPOYHOCTH MOJBECHBIX OAaJOK KPAHOBBIX ITyTeH (MOHOPENIBCOB) CIIEAYET
BBITIOJIHATH C YUYETOM MECTHBIX HOPMAaJbHBIX HAIPSDKEHUI B MECTE NPHIOKEHHS JaBJIeHHsI OT KoJieca
KpaHa, HaIllPaBJICHHBIX BJIOJIb U MIOMIEPEK OCH OaJKH.

JIMCTOBBIE KOHCTPYKIIUHN

13.39. KoHTyp HONEpeyHbIX 3IEMEHTOB JKECTKOCTH 000JIOUEK CIIEAYET MPOSKTUPOBATH 3aMKHYTHIM.

13.40. Ilepenauy cOCpenOTOUCHHBIX Harpy30K Ha JIMCTOBBIC KOHCTPYKIMH CIEIYET, KaK MPaBUIIO,
IpeayCMaTPHUBATh YEPE3 HNEMEHTHI KECTKOCTH.

13.41. B MecTax compspDKEHHH 000JIOYEK PAa3IMYHOM (POPMBI CIIEAyeT NMPUMEHSTh, KaK MPaBHIIO,
IUIaBHBIE MIEPEXO/IBI B LIESIX YMEHBIIEHUS MECTHBIX HAMPSKEHUI.

13.42. BrimonHeHWe BCEX CTHIKOBBIX INBOB CIEIyeT IpelycMaTpuBaTh JIMOO JIBYCTOpOHHEH
CBapKoOH, 1100 OHOCTOPOHHEH CBAPKOH € MO/IBAPKOM KOPHS MJIM Ha MOAKIIaIKaX.

B mnpoekre ciemyer ykaspiBaThb Ha HEOOXOIMMOCTH OOECHEUYEHHS IUIOTHOCTH COEIUHEHHH
KOHCTPYKIMH, B KOTOPBIX 3Ta INIOTHOCTH TpeOyeTcsl.

13.43. B nUCTOBBIX KOHCTPYKIHUAX CIAEAYET, KaK MPaBUIO, IPUMEHSTH CBAPHBIE COCUHEHHSI BCTHIK.
CoenuHEHUsT JTMCTOB TOJNIIMHOM 5 MM M MEHEe, a TaKKe MOHTAXKHBIE COCIMHEHMs JOIyCKaeTCs
IpeayCMaTpUBaTh BHAXJIECTKY.

13.44. Tlpu KOHCTPYMPOBAaHMH JIMCTOBBIX KOHCTPYKIMH HEOOXOIMMO TpeaycMaTpHBaTh
UHTyCTPUAJIbHBIE METOMbI UX U3TOTOBIECHUS U MOHTaXKa IIyTeM IPUMEHEHUS:

JIMCTOB M JICHT OOJIBIIMX Pa3MEpOB;

croco0a pyJIOHNPOBAHUsI, U3TOTOBJIEHHS 3ar0TOBOK B BU/IE€ CKOPJIYII U JP.;

packposi, 00ecrieunBaoIero HauMeHbIIee KOJIUIECTBO OTXO00B,;



ABTOMAaTHUYECKOMN CBAPKY;

MUHHMMAJIBHOTO KOJINYECTBA CBAPHBIX IIBOB, BHINOJIHIEMbIX HA MOHTaXe.

13.45. Tlpu NpPOEKTHPOBAHMH IPSIMOYTONBHBIX WM KB3JPaTHBIX B IUIaHE IUIOCKUX MeMOpaH
MOKPBITUI B yIiax ONOPHBIX KOHTYPOB CIIEAyeT NPUMEHSTh, KaK IPaBWIIO, IUIABHOE COMNPSKEHUE
3JIEMEHTOB KOHTypa. {71 MeMOpaHHBIX KOHCTPYKLUI ClefyeT, Kak NpaBWIO, NMPUMEHATh CTald C
MOBBIIIEHHOIN CTOMKOCTBIO MPOTUB KOPPO3HU.

MOHTA’KHBIE KPEIIVIEHUA

13.46*. MoHTaXHBIE KPEIUICHNSI KOHCTPYKIWH 3IaHHA M COOPYKEHHUH C MOJKPAHOBBIMHU OallkaMH,
pPacCUUTHIBAEMBIMH HA BBIHOCIHBOCTb, a TaKKe KOHCTPYKLHMH MOJ JKEJIC3HONOPOYKHBIE COCTABBI
CIIeIyeT OCYLIECTBIIATE HA CBapKe MM BHICOKOIIPOYHBIX OOJITAX.

bontel xmaccoB TouHocTH B M C B MOHT@XHBIX COSIMHCHHUSX ITHX KOHCTPYKIHH IOIMYCKAeTCs
HPUMEHSAT!

IUIsL KPeIICHHS! IPOTOHOB, AJIEMEHTOB ()OHAPHON KOHCTPYKLMH, CBSA3CH 110 BEPXHUM IosicaM (epM
(Ipy HaMMYKMHK CBSA3EH MO HIKHHUM ITOSICaM WIIH KECTKOW KPOBJIM), BEPTUKAIBHBIX CBs3eil 10 (epmaM H
(boHapsM, a TaKkxKe JIEMEHTOB (haxBepKa;

IUTsL KPEIUICHHS CBSA3CH 1O HIDKHUM TosicaM (hepM TP HATMYHH KECTKOW KPOBIH (3keTe300e TOHHBIX
WM apMUAPOBAHHBIX IUTUT U3 SYCHCTHIX OETOHOB, CTAIBHOTO NPOGHINPOBAHHOTO HACTHIIA U T. I1.);

IUIsL KPEIUICHUS] CTPOIMJIBHBIX M MOJCTPONMIIBHBIX (epM K KOJOHHAM M CTPOIMJIBHBIX (epM K
HOJICTPOIMIBHBIM NP YCIIOBUH ITepeladl BEPTUKAIBHOTO ONOPHOTO JIABICHUS Yepe3 CTONHK;

IUISL KPEIUICHUSI Paspe3HBIX IOJKPAHOBBIX OajoK MeXIy coOOH, a Takke Uil KPEIUICHHS HX
HIDKHETO I05ICa K KOJIOHHAM, K KOTOPBIM He KPEISTCS BEPTUKAJIBHBIC CBSI3H;

UL KpeIUIeHHs1 OajoK paboyuxX IUIOIaNoK, He MOJBEPTaloIUXCs BO3NCHCTBHIO THHAMHYECKUX
Harpysox;

IUTSL KPEIUICHHSI BTOPOCTETICHHBIX KOHCTPYKLIUH.

14. JOINOJIHUTEJIBHBIE TPEBOBAHMUS 110 IPOEKTUPOBAHUIO KHUJIBIX U
OBIIECTBEHHBIX 3JJAHUI U COOPYKEHUI
KAPKACHBIE 3JIAHUS

14.1-14.3 u Tab1a. 43 UCKITIOYEHBI.

14.4*%  Jlna mnepepacupefeicHUsT H3rHOAONMX MOMEHTOB B 3JIEMEHTaX pPaMHBIX CHCTEM
JOMYCKAacTCd TMPUMEHCHUE B Y3JIaX COCIUHCHUA pI/Ireneﬁ C KOJIOHHaAMH CTaJIbHBIX HaKJIaJI0K,
pabOoTaOIIKX B IIACTHYECKON CTAIHH.

Haknaaku cnemyet BRIOTHATH U3 CTajel ¢ mpeaenoM Tekydectu 10 345 Mlla (3500 KFC/CMZ).

VYeunus B HakIaAKkax cielyeT ONpeAeNsaTh NPU MUHUMAIBLHOM HpeJeNe TEKY4eCTH Oymin = Ryn ¥
MaKCUMAaJIbHOM IIPEJIEJIE TEKYUECTH Oy max = Ryn + 100 MIla (1000 KFC/CMZ).

Hakmangkxu, paOortarommme B IUIACTHYECKONM CTaguM, JOJDKHBI HMETh CTPOTAaHHBIE MU
(hpe3epoBaHHBIC MPOIOIBHBIC KPOMKH.

BUCAYUE NOKPBITUA

14.5. JIns KOHCTPYKUMH U3 HUTEH CcleAyeT, Kak MpaBWiIO, NPUMEHATh KaHaTbl, HpSAd U
BBICOKONIPOYHYIO IPOBOJIOKY. IOITyCKAeTCsl IPUMEHEHUE MPOKaTa.

14.6. KpoBist BUCSIUETO MOKPBITHS, KaK MPaBHIIO, JOJDKHA OBITH PACIIONIOKEHA HETIOCPEACTBEHHO Ha
HECyIIMX HHUTSAX U IOBTOPATH oOpaszyemyto uMu (opmy. [lomyckaeTcs KpOBIIO ITOIHITh HaJ HUTSIMH,
OIEepEB Ha CNEHUAbHYI0 HAICTPOSUHYIO KOHCTPYKLIUIO, UM MOJBECUTh K HUTSAM CHU3Y. B 3TOM ciydae
(hopmMa KpOBIIM MOXKET OTJIMYATHCS OT (POPMBI IPOBHUCAHUS HUTEH.

14.7. OdyepTaHus OMOPHBIX KOHTYPOB CIIEAYET HA3HAYaTh C yUETOM KPUBBIX JABICHUS OT YCUIMH B
MPUKPENTICHHBIX K HUM HUTSX IIPU PACUETHBIX Harpy3Kax.

14.8. Bucsuue IOKPBITHS CIIEAYET PAaCCUUTHIBATh Ha CTaOMIBHOCTH (OPMBI OT BPEMEHHBIX
Harpy3ok, B TOM 4YHCJIE€ OT BETPOBOIO OTCOCAa, KOTOpas JODKHA OOecleyrBaTh TePMETHYHOCTB
HNPUHATON KOHCTPYKIMU KpoBiU. IIpu 3TOM ciemyeT mpoBepsTh U3MEHEHHE KPUBH3HBI IOKPBITHS 110
JIBYM HallpaBJICHUsIM — BIOJIb ¥ Ioniepek Huteil. Heobxonumast crabmiIbHOCTh IOCTHIAeTCs C TOMOLIBIO
KOHCTPYKTHBHBIX MEpONPHUITUI: YBEJIMYEHHEM HATSDKCHMS HHUTH 3a CUET Beca MOKPBITUS MU
NPE/IBApPUTENBHOTO  HAINPSHKEHHS; CO3JaHHMEeM CHEUUaIbHOW CTa0MIM3UpYIOMIEH KOHCTPYKINH;
NPUMEHEHNEM H3THOHO-)KECTKMX HUTEH; NpeBpallleHHeM CHCTeMbl HUTEH W KpPOBENBHBIX IUIUT B
€MHYI0 KOHCTPYKIIHIO.



14.9. Ceuenue HUTH JIOJDKHO OBITH PAacCYMTAHO MO HAMOOJBLIEMY YCHIIMIO, BOSHUKAIOLIEMY IIPH
pacyeTHOl Harpyske, C y4eTOM W3MEHEHHMs 3aJaHHOM I'€OMETpPHH IMOKPHITHSA. B ceTyaTsix cucremax,
KpOME 3TOr0, CEYeHHE HHUTH JOJDKHO OBITh IPOBEPEHO HA YCUIJIME OT JAEHCTBHS BPEMEHHON Harpys3KH,
PacIooKeHHO! TOJIBKO BJIOJIb JAHHOM HUTH.

14.10. BepTukanpHble W TOPH3OHTAIBHBIE MNEpPEMEIICHHUS HUTEH M YCHIMS B HHUX CJIEAyeT
OIIPEIEIIATh C YYETOM HEJIMHEHHOCTH PabOThl KOHCTPYKLMH TTOKPBITHSL.

14.11. KoadduuuenTs! ycnoBuit paboTel HUTEH U3 KAHATOB M UX 3aKpEIUICHHUH ClielyeT MTPUHUMATh
B COOTBETCTBUH C pa3l. 16. [lnsd cTaOMIM3NPYIOMMX KaHATOB, €CIIM OHU HE SIBIISTIOTCS 3aTSDKKAMHM JUTS
OTIOPHOTO KOHTYpa, KOX(PPHUINUESHT yCIOBHi paboThl ¥ = 1.

14.12. OmopHble Y376l HHUTEH W3 TMPOKATHBIX MpoQIueil ciexyeT BBIMONHATH, KaK MpPaBHIIO,
IIAPHAPHBIMH.

15*. JOIOJHHUTEJIBHBIE TPEBOBAHHS 10 IPOEKTUPOBAHUIO OIIOP
BO31YIIHBIX JUHUMI SJEKTPONEPEJAYN, KOHCTPYKIIUIA OTKPBITHIX
PACIPEJEJUTEJIBHBIX YCTPOMUCTB U JIMHUMA KOHTAKTHBIX CETEN
TPAHCIIOPTA

15.1*%. JInga omop BO3AYIIHBIX JHWHUH 3nekrponepenadn (BJI) ¥ KOHCTPYKIMH OTKPBITBIX
pactpenenmuTensHBIX ycTpoiicTB (OPY) m muHmit KOHTakTHEIX ceteit TpaHcmopra (KC) ciemyer, kak
MPaBWIIO, TIPIMEHATH CTAIHA B COOTBETCTBUH ¢ Tabm. 50* (kpome craneit C390, C390K, C440, C590,
C590K) u Tabx. 51, a.

15.2*. Bontel knmaccoB TouHocTH A, B 1 C mst omop BJI u korcTpykimit OPY BrIicoTOi 10 100 M
ClieflyeT NMPHUHUMAaTh Kak JI1 KOHCTPYKIMH, HE PAcCUMTHIBAEMBIX Ha BBIHOCIMBOCTH, a IUISL OIIOP
BEICOTOH Oomee 100 M — Kak JUIs1 KOHCTPYKIHH, PACCUYNTHIBAEMBIX Ha BEIHOCITHBOCTD.

15.3. Jlutble netanu cienyeT NPOEKTUPOBATh U3 yriepoauctod cramu mapok 35J1 m 45]1 rpynn
otmuBok I u I mo TOCT 977-75*.

15.4%. TIpu pacuerax omop BJI m xorctpykmuit OPY u KC crenyer npuHUMATE KOA(PPUIUSHTHI
ycIoBHH paboTHI, ycTaHOBIEGHHBIE pasn. 4* m 11, a Tarke mo tadm. 44%* m. 15.14* u mpum. 4*
HACTOSIIIIUX HOPM.

Pacuer Ha MPOYHOCTH JIEMEHTOB OIIOP, 33 UCKIIIOYEHHEM pacueTa CeYeHHH B MECTax KpEeIUICHUS
PacTSHYTHIX 3JIEMEHTOB M3 OJMHOYHBIX YTOJKOB, MIPUKPEIUIIEMBIX OIHOM IOJKOH Oonramu, 1o 1. 5.2
HE J0ITyCKaeTcsl.

Tabmuma 44*
KoaddummenTsr
DNeMEHTBl KOHCTPYKLMH ycII0BHH paboTHI ¥,

1. CxaTple mosica W3 OAWHOYHBIX YIOJKOB CTOEK
CBOOO/IHO CTOSALIMX OMOP B MEPBBIX JABYX MaHENSAX OT
OariMaka Ipy y3JI0BbIX COSJUHEHUIX

a) Ha CBapKe 0,95

0) Ha Oosrax 0,9

2. Cxatrble DJIEMEHTHI IJIOCKMX PEelIeTYaThIX TPaBepc
W3 OJJMHOYHBIX PABHOIOJIOYHBIX YIOJIKOB, MPUKPEILISIEMbIX
0/THO# monkoi (puc. 21):

a) Tmosica, TNpPHUKpEIUIseMble K CTOHKE OHOpBI 0,9
HETIOCPEICTBEHHO IByMs Oontamu u 6oiee

0) mosica, MPHUKpEIUIIeMBbIe K CTOMKE OIMOPBHI OJHUM 0,75
6onrom nnm gepes pacoHKy

B) PACKOCHI U PACIIOPKH 0,75

3. OTTSDKKM W3 CTalbHBIX KAaHATOB U  IyYKOB
BBICOKOIIPOYHOM ITPOBOJIOKH:

Q)T TPOMEKYTOUHBIX OITOpP B HOPMAIBHBIX PEXXHMax 0,9
paboThl

0) 11 aHKEePHBIX, aHKEPHO-YTIIOBBIX U YTIIOBEIX OTOP:



B HOpPMAaJIbHBIX PEXHUMax paboThI 0,8
B aBapUHHBIX PEKUMaX pabOTHI 0,9

[Ipumeuanue: YkazaHHole B Tabnuie koddduImeHTH ycinoBuH pabOTHl He
pacpoCTPaHsIOTCA Ha COEIUHEHUS 3JIEMEHTOB B y37ax.

15.5. Ilpwu omnpeneneHun NPUBEASHHOM TMOKOCTH 1O TabJ. 7 HAHOOJBIIYI0 THOKOCTh BCETO CTEPIKHS
A clleyeT BBIYHCISTH IO (OpMyIaM:

JUIST YCTBIPEXTPAHHOTO CTCPIKHA C ITapajlJICIbHBIMU ITOsICAaMH, IIAPHUPHO OIIEPTOTO 110 KOHIIAM
A =21/b; (149)

AJIA TPEXTPAHHOT'O PAaBHOCTOPOHHEI'O CTCPIKHA C MapalyICJIbHBIMU MOsACaMH, HIAPHUPHO OICPTOTO
10 KOHIIaM

A = 2,51/b; (150)
JUTSL CBOOOTHOCTOSIIIEH CTOMKH NHpaMHUIAIBHON GopMEI (prc. 9)*
A =2 /b, (151)

O6o3Ha4eHus1, npuHATHIE B popmynax (149) — (151):

1 =1,25(b, /bi)2 —2,75(bs/b;) + 3,5 — k03hduLHEHT 1151 ONpeIeNCHUs PACUCTHOM AHHBI;
| — reomeTpuyecKas AJIMHA CKBO3HOTO CTEPIKHS;

b — paccrosiHue Mex Iy ocsME TOSICOB Y3KOU IPaHK CTEPIKHS C MapaIUICIbHBIMU OSICAMH;
h — BeICOTa CBOOOIHO CTOSIIEN CTONKH;

bs u b; — paccTosiHUS MEXIy OCSIMH MOSCOB MUPAMUAATBLHON OMOPBI COOTBETCTBEHHO B BEPXHEM U
HIDKHEM OCHOBaHHSX Hamboliee y3KOH IrpaHH.
15.6. Pacyer Ha yCTOHYMBOCTH BHEIICHTPCHHO-CKATBIX M CXKATO-U3TMOACMBIX CTEPIKHEW CKBO3HOTO

CEUCHUS, MOCTOSHHOTO MO AJIMHE, CIEAYET BBIIOJHATH COTTIACHO TPeOOBAaHMAM pasll. 5 HACTOSIINX
HOPM.
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Puc. 21. Cxembl TpaBepc
a — ¢ TPEYroJIbHOM PeeTKoil; 6 — To *e, CO CTOWKaMu

Jis paBHOCTOPOHHHUX TPEXTPAHHBIX CTEP)KHEH CKBO3HOIO CEUYEHHUs, NMOCTOSHHOIO IO JUIMHE, C
pelIeTkaMt ¥ TUITaHKaMH OTHOCHTENIBHOM AKCIEHTPUCUTET M CIIEAYET BHIUYUCISTE 110 (hOpMyJiaM:
IpY U3rube B MIIOCKOCTH, NEPIEHANKYIIIPHOH OJJHOW U3 IrpaHei

m = 3,48 SM/(Nb); (152)
MIpY U3TU0E B IMIIOCKOCTH, NMapaJUIeTLHOW OTHOM U3 TpaHen
m = 35M/(Nb), (153)

rae b — paccTosiHie MeXIy OCSIMH MOSICOB B IIIOCKOCTH TPaHU;
S — koo dunment, paBusiii 1,2 npu 60aTOBBIX coequHeHnsX U 1,0 — Mpu CBapHBIX COSANHEHHSIX.



15.7. Tlpu pacuere BHELIEHTPEHHO-CXKATBIX M C)KATO-U3rMOAEMBIX CTEP)KHEH CKBO3ZHOIO CEYEHHS
corjacHo TpeOoBaHWsAM M. 5.27* HACTOSIIMX HOPM 3HAUCHHE OHKCLUEHTPUCHTETAa NPH OOJTOBBIX
COEIMHEHMSX DJIEMEHTOB CIIEAyeT YMHOXKaTh Ha Koadduimenr 1,2.

15.8. Ilpm mpoBepke YCTOWYMBOCTH OT/AECNBHBIX II0OSICOB BHELEHTPEHHO-CXKATBIX M  CXKATo-
M3rnbaeMpIX CTOEK CKBO3HOTO CEUEHHMS OIOP C OTTSHKKAMHM IPOJIOJIBHYIO CHITY B KaXK/IOM I0SICE CIIEAYET
OIPEZIEeNATh C YU4ETOM YCHIHMS OT M3rubaroriero Momenra M, BBIMHCIIEMOTo HO JehopMHUpPOBaHHON
cxeme. 3HauyeHHE OJTOr0O MOMEHTa B CEpeAWHE JUIMHBI INapHUPHO-ONEPTOH CTOWKM JOJDKHO
orpeenaThes o Gpopmyre

r o=ty + B, S, (154)

rae My — u3rubaromuii MOMEHT B cepe/lMHe JUIMHBI OT IONEPEeYHOM Harpys3KH, onpeaenseMbli Kak B
OOBIYHBIX OajKax;

5 = 1 — 0,ANP/(EJ); 3mech J — MOMEHT MHEPLHMM CEUCHHS CTOHKH OTHOCHTENBHO OCH,
MEePIEHNKYISPHON MIIOCKOCTHU JISHCTBHS ITOTIEPEYHON HArPY3KH;

| — nuHa croiikuy;

N — npononbHas cujia B CTOMKE;

fq — mporu6 cToiiku B cepeiyuHe MIMHBI OT HONEPEYHOIl HAarpy3KH, ONPeieIIeMbIH KaKk B OOBIYHBIX
Oankax;

fo = /750 — cTpenka Ha4aNbHOTO UCKPUBICHHS CTONKH;

P — k03 durrieHT, MpUHUMaeMBbIi COTTIAcHO 1. 15.6.

15.9. Tlomepeunyto cmry Q B CKaTo-H3rHOAEMBIX ¥ IIAPHUPHO-ONEPTHIX CTOMKAX CKBO3HOTO
CEUCHUS, MOCTOSIHHOTO T10 JJIMHE, B OTIOpax C OTTSDKKAMH CIEAYET MPUHUMATh IIOCTOSHHOM O JUTMHE
CTOMKH ¥ ONIPEEIATH 10 (hopMyIie

O = Opnax + 221+ S (155)

rie Qmax — MaKCUMaJIbHAsI TIOTIEPEYHAs CUJIa OT BHELIHEH Harpy3KH.

OcranbHble 0003HaueHus B hopmyiie (155) npunaTH Takumu, Kak B popmyie (154).

15.10*. Pacyer Ha yCTOHYMBOCTb CIKATHIX CTEPIKHEH KOHCTPYKIMH M3 OAWHOYHBIX YTOJKOB CICAYET
BBITIOJIHATD, KaK MPaBUIIO, C Y4€TOM SKCIEHTPUYHOTO MPUIIOKESHUS POJIOTBHBIX CHIL.

JlonyckaeTcs pacCYMTBIBATh 3TH CTEPXKHH KaK LEHTPaJbHO-CKaThie 110 (opmyne (7) npu ycaoBuu
YMHOXEHHS IPOJIOJBHBIX CHIT Ha KO3 GHUIUEHTHI Oy U g, IpUHUMaeMble He MeHee 1.0.

B mpocTpaHCTBEHHBIX OONTOBBIX KOHCTPYKIHMAX IO pHc. 9* (kpome puc. 9*,6 1 KOHIEBBIX OIOP)
IPU IEHTPUPOBAHUH B y3JIaX CTEPXKHEH W3 OJMHOYHBIX PABHOIOJIOYHBIX YTOJIKOB MO MX PHCKaM IIpH
OJTHOPSIZTHOM PacIioiiOKEHUH OOJTOB B 3JIEMEHTAX PEIISTKH WM NPHUKPEIUIEHUN PAcKOCOB B y3IIE C IBYX
CTOPOH TOJIKY TI0sica 3Ha4eHUS KO3 (UIIMEHTOB Oy U Oty OTIPEJIEIISIOTCS:

IJ1s 0sicoB ¢ 4 < 3,5 (mpu 4> 3,5 cieayer OpuHUMATh 4 = 3,5) o Gopmyam:

npu 0,55 < ¢/b £ 0,66 u Nppg/Np, < 0,7

a, = 1+[c/b—0,55+71(0,2—0,0571)]de/1\/," : (156)*
npu 0.4 < ¢/b < 0,55 1 Npg/Ny, < (0,33¢/b — 0,58
a,, =095+01¢/b+ [0,34 —062¢/b+ A(02— 0,0571)]Nm JN (156,a)

JUISl paCKOCOB (C OTHOIICHHEM pACCTOSHHS 0 IOJIKE Yrojika packoca OT oOyliKa J0 PHCKH, Ha
KOTOpPO# yCTaHOBIIEHBI OONTHI, K IIMPUHE TIOJKM YTojKa packoca, paBHoM oT 0,54 mo 0,60),
MPUMBIKAIOLIMX K PACCYMTHIBAEMOM TTaHe ! 1osica, o hopmyiam:

npu 0,55 < ¢/b < 0,66 u Nppg/Ny, < 0,7

ag=1,18 = 0,36¢/b + (1,8¢c/b — 0,86)Nimg/Np; (157)*

og=1-0,04c/b + (0,36 — 0,41¢/b)Npya/Np, - (157, a)

[t mpocTpaHCTBEHHBIX OOJITOBBIX KOHCTPYKIMIL 1o puc. 9%, 2, 9, e B popmynax (156, a) u (157, a)
cenyer npuaumars 0,45 < c/b < 0,55

B 1poCTpaHCTBEHHBIX CBAapHBIX KOHCTPYKIMSAX M3 OJAMHOYHBIX PABHOIIOJIOYHBIX YrOJIKOB IO PHC.
9* 6, 2 (KpOME KOHIIEBBIX OIOP) C MPUKPEIUICHHEM PACKOCOB B Y3JI€ TOJBKO C BHYTPEHHEH CTOPOHBI
nouiky nosica mpu Npg/Np < 0,7 3Ha4eHHs KO3DPUIMEHTOB Oy M (g IPUHUMAKOTCS:

NPU LEHTPUPOBAHUHM B y3JIaX CTEPIKHEH 110 LIEHTPaM TSHKECTH CeYeHHH oy = g = 1,0;

NpH LIEHTPUPOBAHUH B y3J1aX OCEi pacKoCOB Ha 00YIIOK mosica oy = &= 1 + 0,12Nmg/Np,.

[Ipn pacuere KOHCTPYKIMI Ha COBMECTHOE JICHCTBHE BEPTHKAIBHBIX M IONEPEYHBIX HArpy30K U
KPYTSIIEro MOMEHTA, BHI3BAHHOT'O OOPHIBOM MPOBOOB WIIM TPOCOB, JIOMYCKAETCSI IPUHUMATD Oy = Oy
=1,0.



O6o3HaueHus, mpuHATHIE B popmyrnax (156)* — (157, a) nist onpeneneHus o, 1 oy:

C — pacCTOSHHME TI0 MOJIKE YTOJIKa MosAca OT OOYIIKa O PUCKH, HA KOTOPOH PACIHONOKEH LIEHTP y371a;

b — muprHa monku yronka nosica;

7 — YCJIOBHas THOKOCTB M05IC;

Np — mpozobHAs CUila B TIAHEIH M05Ca;

Nmg¢ — CyMMa TpOeKIrii Ha 0Ch TOsica YCHJIMHA B pacKocax, MPUMBIKAIOIIUX K OJHOH IOJIKe Imosica,
nepenaBaeMasi Ha HETO B y3JI€ M ONpEAeNsieMas IPU TOM )K€ COYETaHWH Harpys3ok, kak st Np; mpu
pacdere nosica IpUHAMAETCs Oombiiee U3 3HAUYCHUH Npg, TOIYYIEHHBIX [UIS Y3JI0B 110 KOHIAM ITTaHETH, a
[P pacdeTe packocoB — [UIA y371a, K KOTOPOMY NPUMBIKAET PACKOC.

15.11*. I'nOKOCTh IEPBOTO CHU3Y pacKoca W3 OAMHOYHOTO YrOJKa PerIeTdaToi CBOOOIHO CTOSIIEH
CTOHKH HE JOJDKHA IpeBhmath 160.

15.12. OtTkiOHEHHS Bepxa ONOP W BEPTHKAIBHBIC TPOTHOBI TPaBEepC HE IOJDKHBI IPEBBIIIATH
3HAYCHUH, IPUBEICHHBIX B Ta0I. 45.

Ta6muma 45
KoHcTpykuuu u OtHocutenbHble | OTHOCHTENBHBIE IPOTHOBI TpaBepc (K JUIMHE MpoJeTa
HaIpaBJICHHE OTKJIOHCHUS WM KOHCOJTH)
OTKJIOHCHUS
CTOCK BEPTHKAJIbHBIC TOPU30HTAJIbHBIC
(x Beicote h) | B mporere | ma xoncomn | B mponere | ma xomcomn

1. KoHIieBbIe U yrIIOBBIC 1/120 1/200 1/70 He orpanununBaroTcs
onopsl BJI aHkepHOro
TUma BbICOTOM 1m0 60 M
BJIOJIb IIPOBOJIOB
2. Onopst BJI ankepHOTO 1/100 1/200 1/70 To xe
TUma BbICOTOM 1m0 60 M
BJIOJIb IIPOBOJIOB
3. IMpomexyTouHbIe He 1/150 1/50 To xe
omopel  BJI  (kpome | orpaHHYHBaOTCSH
HEePEXOIHBIX) BJOJIb
HPOBOJIOB
4. TlepexojaHble OMOPbI 1/140 1/200 1/70 To xe
BJI Bcex TUIOB BBICOTOM
cepimie 60 M BHOIb
HPOBOJIOB
5. Omopsr OPY Bromb 1/100 1/200 1/70 1/200 1/70
HPOBOJIOB
6. To ke, momepex 1/70 He orpannunBarotcs
HPOBOJIOB
7. Croiiku omop 1oA 1/100 — — - -
00opynoBaHue
8. Banxu 1 (0) - 1/300 1/250 - -
o0opynoBaHue

IIpumeuanusa: 1. Otknonenus onop OPY u TpaBepc omop BJI B aBapuilHOM M MOHTa)KHOM
pEXUME HE HOPMUPYIOTCS.

2. OTkJIOHEHHS! W TPOTHOBI 1O 1M03. 7 W 8 IOIKHBI OBITH YMEHBIIECHBI, €CIIM TEXHUYECKHMMHU
YCIIOBHSMH Ha SKCILTyaTalnio 000pyA0BaHUs yCTAaHOBJIEHBI 00JIee )KECTKHUE TPEOOBaHUS.

15.13. B crampHBIX KOHCTpYKIHsiX orop BJI u OPY u3 oguHOYHBIX yrOJKOB TUaQparMel CieayeT
pacrmosiaraTh He peke 4eM depes3 15 M, a Takke B MecTax MPUIIOKEHHS COCPEAOTOUEHHBIX HATPy30K U
HEPENIOMOB HOSICOB.

15.14*. B 0xHOOONTOBBIX COEOMHEHUSX O3JIEMEHTOB PEIIETKH (PAacKOCOB M PAacIOpOK) KpoMme
MOCTOSIHHO Pa0OTAIOMNX HAa PACTSHKEHHM NPH TONIIMHE MOJKH 0 6 MM M3 CTajedl ¢ mpenesioMm
texyuectu go 380 MIla (3900 KFC/CMZ) PacCTOsHUE OT Kpas 2JIEMEHTa 0 LEHTPa OTBEPCTHUA BAOIb
yeunus Jomyckaercs npuHuMatk 1,35d (rme d — nmuamerp otBeperusi) 0e3 JOIMycka B CTOPOHY
YMEHBLICHUs TIPH M3TOTOBJICHUM 3JIEMEHTOB, O YE€M JOJDKHO OBbITh yKa3aHO B mpoekre. [Ipu sTom B



pacdeTre Ha CMATHE COCIUHSACMBIX IEMEHTOB Kod(duimeHT ycnoBuil pabOTel j, COEAWHEHHS B
thopmyne (128) cnemyer npuHUMAaTh paBHEIM 0,65.

B 01HOOONTOBBIX COEIMHEHMAX HIIEMEHTOB, TOCTOSHHO pabOTAIONMINX HA PacTsHKEHHE (TAT TpaBepc,
3JIEMEHTOB, TPHMBIKAIOIINX K Yy3J1aM KpEIUICHUs TNPOBOJOB M TPOCOB, M B MECTAaX KPEIICHUA
000pyOBaHMA), pPAcCTOSHHE OT Kpas JJIEMEHTa [0 NEHTPAa OTBEPCTHS BAOIb YCHIHSA CIEIYET
TpUHEMATE He MeHee 2d.

15.15. Packockl, mpHUKpeIusieMble K Toscy OONTaMHu B OJHOM Y3JI€, MOJKHBI PaclojaraTtbes, Kak
MPaBHIIO, C IBYX CTOPOH IIOJIKH MOSCHOTO yrOJIKa.

15.16. B 60ONTOBBIX CTHIKAX MOSCHBIX PABHOIIOJIOYHBIX YTOJKOB YHCIO OONTOB B CTHIKE CIIEAYET
Ha3Ha4aTh YETHBIM U PACIPEACNATh OONITHI TOPOBHY MEXITY ITOJIKAMH YTOJIKA.

KonmuectBo OONTOB IPpH OJHOPSIIHOM M IIAXMAaTHOM HX PACIHOJIOKEHHH, a TaKkKe KOJIHMYECTBO
MONEPEYHBIX PAJOB OOJITOB MPHU ABYXPSATHOM HX PACIOIOKCHUH CIEAyeT Ha3HAa4aTh HEe Ooiee ISITH Ha
OJIHOM MOJIKE YTOJIKa ¢ KaKIOW CTOPOHBI OT CTHIKA.

16. JONOJIHUTEJbHBIE TPEBOBAHMSI 110 MIPOEKTUPOBAHUIO KOHCTPYKIIAM
AHTEHHBIX COOPY)XEHHUM (AC) CBSI3U BBICOTOM /10 500 M

16.1. IIpu npoextupoBanuu AC ciaenyer nperycMaTpuBaTh:

CHIDKEHHE a3PONHAMHYECKOTO CONPOTUBIICHUS COOPYXEHHS U OTJEIBHBIX €r0 3JIEMEHTOB;

palMOHATIBHOE pPACHpENeNICHNe YCHIMH B 3JEMEHTax KOHCTPYKIMH IIyT€M HCIIOJIb30BAHMA
MPeIBAPUTENHGHOTO HAIPSDKCHNS;

COBMEIICHNE HECYIINX U PaJHOTEXHUUECKUX (QYHKINI.

16.2*. Tnsa xorcrpykmu AC ciieyer, Kak MPpaBWiIo, MPUMEHATh CTAIHA B COOTBETCTBHH ¢ Tabm. 50*
(xpome craineit C390K, C590, C590K) u tabm. 51, a.

16.3. JIng OTTSOKEK M 3JIEMEHTOB aHTEHHBIX IIOJIOTEH CIIEIyeT NPHMEHATh CTalbHBIC KaHATHI
Kpyribele ouuHKOBaHHbIe 1Mo rpynme CC, rpy30BbIe HEpacKpy4YHMBAIOIIMECS OJWHAPHON CBUBKH
(crimpanbHbIE) WM  HEPACKPyYMBAIOLIMECS JIBOWHON KpPECTOBOH CBHBKM C METaJUIMYECKUM
CEpACYHUKOM (KPYTJIONpSIIHBIE), NPH 3TOM CIHPAIbHBIC KaHAThl JOJDKHBI HPUMEHSTHCS IPU
pacueTHBIX yemmmsax 1o 325 kH (33 tc). B xanaTtax ciemyet NprMEHSTh CTANBHYIO KPYTITYI0 KaHATHYIO
MPOBOJIOKY HanOOJBIINX AUaMeTpoB Mapku 1. [l cpeHe- U CHIIbHOArPECCUBHBIX CPeJl JOIYCKAIOTCS
KaHaThl, onuHKOBaHHbIe 1o rpymnme JXKC, ¢ tpeboBanmsiMu aist kaHartoB rpymmsl CC. Jlomyckaercs
NPUMEHEHNE PpACKPYUMBAIOIIMXCS KAaHAaTOB NpPH yAIMHEHMH Ha 25 % O0OBA30K U3 MSTKOH
OLIMHKOBAHHOH ITPOBOJIOKH 10 KOHIIaM KaHaTOB.

Jis OTTSDKEK CO BCTPOCHHBIMH H30JISITOPAMM OPEIIKOBOTO THMA CIIEIyeT NMPHUMEHSTh CTallbHbIE
KaHaTel C HEMETAIMYECKUMH CEpJACYHMKAMM, €CJIM 3TO JIOMYCKAaeTCs pPaauOTeXHHYECKUMHU
TpeOOBaHUSIMIL.

Jns OTTSDKEK C  YCHIIMSAMHM, TPEBBIMIAIONIMMHU HECYLIYI0 CIOCOOHOCTh KaHAaTOB W3 KPYIJIOH
MPOBOJIOKH, JOIYCKAaeTCs IPUMEHEHHE CTAIbHBIX KaHAaTOB 3aKPBITOTO THIIA M3 3€TOOPasHBIX H
KJIMHOBHU/THBIX OITMHKOBAHHBIX ITPOBOJIOK.

16.4. KoHIBI cTambHBIX KAHATOB B CTaKaHaX MM My(Tax CIeAyeT 3aKpeIuIsiTh 3aJIMBKON ITMHKOBBIM
cmtaBoM [IAMO-1,5J1 mo TOCT 21437-75*.

16.5. JIns sneMeHTOB aHTEHHBIX MOJOTEH CIIEAYeT IPUMEHATH NMpoBoja 1mo Tadn. 64. [IpuMeneHue
MEJIHBIX TPOBOJIOK JIOITYCKAETCs TOIBKO B CIIyJasX TEXHOJIOTMIECKONH HEOOXOIUMOCTH.

16.6. 3HaueHNe pacyeTHOTO CONPOTHUBIECHHS (YCHIINS) PACTSHKEHHIO IPOBOAOB M ITPOBOJIOK CIIETYET
OPUHUMATh PaBHBIM 3HA4YEHUIO Pa3pbIBHOTO YCHUJIMS, YCTAHOBIEHHOMY TOCYJapCTBEHHBIMU
CTaHAapTaMH, JeIEHHOMY Ha KO (OUIIMEHT HAJIe)KHOCTH 10 MaTEPHATY J:

a) JUTs ATFOMUHHUEBBIX H METHBIX ITPOBOJIOB )y = 2,5;

6) U1 CTAJIeaOMHHEBBIX IPOBOIOB P HOMUHANBHBIX CEUCHHSAX, MM :

16 m 25 In = 2,8;

35-95 Yn = 2,5;

120 u 6onee  j4, = 2,2;

B) JUTS OMMETAIUIMIECKUAX CTAJICMETHBIX IPOBOJIOK Jy = 2,0.

16.7. Ilpn pacuerax koHCTpyKimi AC ciemyeT NMpuHHMarh KOI(QQHIMEHTH YCIOBHH pPabOTEHI,
ycTaHoBJIeHHbIE pa3jl. 4* u 11, a Takxke no tadm. 46.

Tabiumua 46

| Koaddummentsr




DneMeHTbl KOHCTPYKIIHiA YCIIOBHUI pabOTHI ¥,

[IpenBapuTENFHO HANPSKEHHBIE SIIEMEHTHI PEIISTKH 0,90
DnaHmb:

KOJIBLIEBOT'O THIIA 1,10
OCTaJIbHBIX THUIIOB 0,90

CrallbHBIE KaHAThl OTTSHKEK MAUT WIIM JEMEHThI aHTCHHBIX
TIOJIOTEH IPU UX KOJIMIECTBE!

3-5 OTTSDKEK B sIpyCe WX 3JIEMEHTOB aHTCHHBIX MTOJIOTEH 0,80
6-8 oTTsDKEK B sipyce 0,90
9 oTTsDKEK M OoJIee B Apyce 0,95
3amenka KOHIIOB HAa KOyIIe 3aXUMaMH WIA TOYEYHOE 0,75
OIIPECCOBAHUE BO BTYIIKE

OrmureTka KaHaTa Ha KOYIIIE WA U30JISATOPE 0,55
ONeMeHTHl KpPeIUICHUS OTTSHKEK, AHTEHHBIX IOJOTEH, 0,90

MPOBOMIOB, TIIOJKOCOB K OIOPHBIM KOHCTPYKIMAM U
aHKEPHBIM (yHIaMEHTaM

AHKepHBIC TSDKU 0€3 pe3b00BBIX COSNMHEHUH MpH padoTe uxX 0,65
Ha PacTsDKEHHE ¢ M3THO0M

[IpoymumHE ipu paboTe Ha pacTsDKEHHE 0,65
Jeranu KperuieH!id 1 COSIMHEHHH CTaTbHBIX KaHATOB:

MeXaHIYEeCKHe, KpOME OCei IIapHUPOB 0,80
OCH IIAPHUAPOB IPU CMATHH 0,90

16.8. OTHOCHUTEIIFHBIC OTKJIOHEHHUS OTIOp HE JOJDKHBI MPEBHIIATh 3HAUCHUH, YKa3aHHBIX B Ta0I. 47,
KpOME OTKJIOHCHHI Omop, Uil KOTOPBIX YCTaHOBJICHBI WHBIC 3HAYCHUS TEXHHYECKUM 33JaHHEM Ha
MPOEKTHPOBAHHE.

Tabmuma 47
OTHOCHTENBHbIE
Buy HarpyxeHus OTKJIOHEHUS (K BBICOTE)
BerpoBas wn rojoneaHas Harpys3ka 1/100
OmHOCTOpOHHE TIOJBENICHHBIE K OMOpE AaHTEHHBI IPH 1/300
OTCYTCTBHH BETpa

16.9. Ilpn nmuHAMHYECKOM pacdeTe ONOphl MacCy 3aKpelUICHHOTO K ONOpe aHTEHHOrO II0JOTHA
YUHUTBIBATh HE CIIEITyeT.

16.10. 3HaueHus1 BETPOBOM U rOJIOJIEAHON HArpy30K AOIMYCKAETCS MPUHUMATh Ha BBICOTE CEPEIUHBI
SAPYCOB CTBOJIA MAuThl MM B JIBYX TPETSAX BBICOTHI MO/IBECA IMOKOTO 3JeMeHTa (OTTSDKKH) M CUMTAaTh
9TH 3HaYECHUS] PABHOMEPHO paclpee]IeHHbIMH T10 JUTHHE Ipyca MM SJIEMEHTA.

16.11. CocpenorouyeHHble CWIIBI B MPOJIETE OTTSDKEK MayT OT Macchl M30JSTOPOB, BETPOBOH U
TOJIONIETHOM Harpy30K Ha HHUX JIOMYCKaeTcsl NPUHUMATh KaK PaBHOMEPHO paclpeieieHHyI0 HarpysKy,
9KBUBAJICHTHYIO 110 3HAYEHHIO 0AJI0YHOTO MOMEHTA.

16.12. Ilpu pacuere HaKIOHHBIX 31eMeHTOB AC (OTTSDKEK MadT, 3JIEMEHTOB aHTEHHBIX IOJIOTEH,
MOJKOCOB) CIEIyeT YYUTBIBATh TOJIBKO NMPOEKLHUI0 AEHCTBYIOIMX Ha HUX HAarpy3oK, HalpaBICHHYIO
HNEePHEHUKYISIPHO OCH 2JIEMEHTA UIIU €0 XOpJeE.

16.13. MauThl ¢ OTTSDKKaMHM JI0JDKHBI OBITh pacCUNTAaHBl HA YCTOMYMBOCTH B LIEJIOM M UX OTIEJIBHBIX
3JIEMEHTOB TIPH CIEAYIOMIHUX HArpy3Kax:

OT MOHTAQ)KHOTO HATSKEHUS OTTSDKEK MPH OTCYTCTBHM BETPa;

BETPOBOH — B HAIIPABICHUHU HA OJHY U3 OTTSXKEK;

TOJI0J€JHON — IPU OTCYTCTBUM BETPA;

roJI0J€JHON U BETPOBOI — B HAIIPAaBICHUU HA OJHY U3 OTTSKEK.

[Ipn mpoBepke yCTOWYMBOCTH MaduThl B LIEJIOM pacdeTHas CHja B CTBOJIE JOJDKHAa OBITH MeHee
KpUTH4eckoil cunel B 1,3 pasa.

16.14. B npoekTe HOMKHBI YKa3bIBaThCS 3HAUECHHUS] MOHTAXHBIX HATSHKCHHUN B KaHATaX OTTSXKEK MPHU
CPEIHEr0J0BOM TeMIepaType BO3Ayxa B pailOHe YCTAHOBKH MAdThl, a Takxke mpu Temmeparype +40° C.

16.15* MoHTaXHbIE COCIMHEHHS JJIEMEHTOB KOHCTPYKIHMH, MEepeIarollie pacueTHBIE YCHIIHS,
CIIeIyeT MPOeKTHPOBATh, KaK MPaBMUIIO, Ha 0OJNTaX Kjacca TOYHOCTH B M BBICOKOMPOUYHBIX OonTax 6e3



perynupyemoro HaTsbkeHHs. [Ipu 3HAKONEpEeMEHHBIX YCHIUSX CHEAyeT, KakK IMpaBUIO, MPUHHMATh
COE/IMHEHHS Ha BBICOKOIIPOYHBIX OOJITaX WIIM HA MOHTa)KHOM CBapKe.

Bo ¢naHUEeBBIX COEIMHEHHAX CIEAYET, KaK IMpaBWIIO, NPUMEHSITh BBICOKONPOYHBIE OONTHI 0e3
PeryaupyeMoro HaTsKEeHUsI.

[IpuMeHeHre MOHTaXHOW CBapK{ MIIM OOJITOB Kjlacca TOYHOCTH A JIOJDKHO OBITH COTJIACOBAHO C
MOHTHUPYIOIIEH opraHu3anuei.

16.16. Packocel ¢ ruOkocthio Oosiee 250 mpH TEpeKpPecTHOH pelieTke B MecTax IepecedeHui
JIOJDKHBI OBITH CKPETUIEHBI MEX1y COOOH.

[IporuOel pacnopok aumadparM M 3JIEMEHTOB TEXHOJOIMYECKMX IUIOMIAJO0K B BEPTUKAIBHON M
TOPHU30HTAIILHON TIOCKOCTSIX HE JJOJDKHBI IpeBbIaTh 1/250 nposera.

16.17*. B KOHCTPYKIMAX peIIeTYaThIX Onop AuadparMbl TODKHBI YCTaHABIMBATHCS HA PACCTOSIHUM
MEXIy HHUMHU He Ooyiee TpexX pa3MepoB CpPEIHEro MOMEpevyHOr0 CEUYEHHs CEKLHH OINOpbI, a TaKkKe B
MeCTax MPUII0KEHUS COCPEIOTOYEHHBIX HarPy30K U MEPEIOMOB MOSCOB.

16.18. bonTbl (QuaHLEBBIX COCAMHEHWH TpyO clienyeT pas3Mmemarb Ha OJHOW OKPYKHOCTH
MUHHMMAaJbHO BO3MOKHOTO IMaMeTpa, Kak IPaBUIIO, HA PaBHBIX PACCTOSHUAX MEXIy OONTaMu.

16.19. DneMeHTsI penieTku GepM, CXOA[IINECs B OJHOM y3Jie, CIeAYeT IECHTPHUPOBATh Ha OCh Mosica
B TOYKE MepecedeHHs HX oceil. B MecTax NpUMBIKaHUS PacKocoB K (iaHIAM AOIyCKaeTcs HX
pacUeHTpOBKa, HO He Ooyiee YeM Ha TPeTh pa3Mepa MOoNepeyHoro ceueHus mnosca. [Ipu pacreHTpoBke
Ha OOJIBIINI pa3Mep 3JIEMEHTHI JOJIKHBI PACCUUTHIBATHCS C YIETOM Y3JIOBBIX MOMEHTOB.

B mpopesnbix QacoHkax sl KpeluleHHsT PackOCOB M3 KPYIJIOW CTajM KOHEIl MPOpe3 CIeayeT
3aCBEPIIMBATh OTBEPCTUEM JHAMETPOM B 1,2 OoJibllie fuaMeTpa packoca.

16.20. OTTSDKKM B MayTax C peIIeT4yaThIM CTBOJIOM CIIEAyeT IIEHTPUPOBATH B TOUKY IMEPeCeUeHHs
ocell TOSICOB U Paclopok. 3a YCIOBHYIO OCh OTTSXKEK JIOJDKHA IPUHUMAThCA XOpa.

JIucToBBIE NPOYIIMHBI Ul KPEIUICHUSI OTTSDKEK JIOJDKHBI MOJKPEIUIATHCS pedpamMH JKECTKOCTH,
MPeIOXPAHSIONIMMH UX OT U3ruoa.

KoHCTpyKIMH y3710B KpeIyIeHHs OTTSIKEK, KOTOpble HE BIUCHIBAIOTCS B TPAHCIIOPTHBIE rabapHUThl
CEeKI[MH CTBOJIOB MauT, CIeQyeT MPOCKTHPOBATh HA OTAEIBHBIX BCTaBKAaX B CTBOJE B BUAE JKECTKHX
radapuTHbIX Tuadparm.

16.21. OnopHas cekIys MadThl JOJDKHA, KaK MPaBUIIO, BBIIONHATHCS Meperaromieil Harpy3ky OoT
CTBOJAa MauThl Ha (YyHZAMEHT depe3 OMOpHBIH mmapHup. Ilpm cooTBeTCTByIOImEM O00OCHOBaHHUHU
JIOIyCKaeTcs IPUMEHEHUE ONOPHOM CeKIIMH, 3alleMJICHHOH B pyHIaMeHTe.

16.22. KpoHIITEHHBI U TOABECKH TEXHOJIOTMYECKUX IUIOMAAO0K CIEAYeT pacroyiaraTb B y3i1ax
OCHOBHBIX KOHCTPYKIIUH CTBOJIA.

16.23. Hatspkuble ycTpoicTtBa (My(QTBHI), CIyXKallde Uil PEryIMpOBKH, JJIMHBI M 3aKPEIUICHUS
OTTSDKEK MadyT, JOJDKHBI KPEMHUTHCS K aHKEPHBIM YCTpOicTBaM T'MOKOW KaHATHOW BCTaBKOW. JlmmHa
KaHaTHOM BCTaBKH MEXJy TOpPLIaMH BTYJIOK JOJDKHBI ObITh HE MeHee 20 TnaMeTpoB KaHaTa.

16.24. Jlna snementoB AC crexyeT MPUMEHATh THUIOBBIE MEXaHHYECKHE METajH, HPOIIESAIINe
WCTIBITAHUS HAa TIPOYHOCTH U YCTAJIOCTb.

Pe3nba Ha pacTSHYTBIX 3JIE€MEHTax IOJDKHA MpuUHMMAaThed mo cranmapram CT C3B 180-75, CT
COB 181-75, CT C3B 182-75 (ucnionHeHue BIIaAUHBI Pe3b0BI C 3aKPYyTJICHHEM).

16.25. B oTTSKKax MauT, Ha MPOBOJAX M KaHATaX TOPU3OHTAIBHBIX AHTEHHBIX IOJIOTEH I
raimeHdss  BHOpaluM  CleayeT  IpeayCMaTpHBaTh  IIOCIEAOBAaTEIbHYI0  YCTAHOBKY  TApHBIX
HU3Kko4yacToTHRIX (1-2,5 T'm) u BeicokodacToTHBIX (4—40 ['11) BUOporacuTenell peccCOpHOro THIIA.
HuskouacToTHBIE racUTeNH CIeayeT BEIOMPATh B 3aBUCHMOCTH OT YacTOTHI OCHOBHOTO TOHA OTTSDKKH,
[IpOBOAA WIM KaHaTa. PaccTosHue S 1O MecTa IOJIBECKM TacuTesiell OT KOHLEBOM 3aleNKu KaHarta

cJeyeT onpeAesaTh Mo GopMyIie s = ,Bd‘ /5 )
m

rae d — auamerp KaHarta, IPOBOAA, MM;

m — Macca 1 M kaHara, IpOBOJIa, KT;

P — npenBapurensHOe HaTsHKEeHHE B KaHate, poBoae, H (kre);

P — ko3 durment, pasrsrii 0,00041 npu Hatsoxennu P, H nin 0,0013 npu HaTsDKeHUU P, KTC.

BrICOKOYAaCTOTHBIE TaCHTENN YCTAHABIMBAIOTCA BBIIIE HU3KOYACTOTHBIX Ha paccTostHuu S. Ilpm
MpoJieTax MPOBOJAOB M KAaHATOB AaHTEHHBIX TOJOTEH, MpeBbmarmux 300 M, racutenu cieayer
yCTaHABIUBATh HE3aBHCHMO OT pacyera.

Jnst rameHust Kose0aHWid THIa ''TaloNHMpOBaHKWE" CleayeT M3MEHSITh CBOOOTHYIO JUIMHY KaHaTa
(TpoBo1a) TOBOAKAMH.

16.26*. AHTEHHBIE COOPYXECHHUS PAJANOCBSI3H HEOOXOIMMO OKpAIINBATh YePEAYIOIIMMHUCS TTOJIOCAMHU
[[BETOMApKUPOBKMA COTJIACHO TPEOOBAaHUSM IO MAapKUPOBKE M CBETOOTPAXKACHUIO BBICOTHBIX



HpeHHTCTBI/Iﬁ B COOTBeTCTBHMH ¢ HacraBnenueMm 1o a3p0[lp0MHOﬁ cny>i<6e B Fpa)K[[aHCKOﬁ aBUualuu
CCCP.

16.27. Mexanuueckue ACTaJId OTTSKCK, apMaTypbl U30JATOPOB, @ TAKKE METHU3bLI, KaK IIpaBUIIo,
JOJIKHBI OBITE OLIMHKOBaHHBIMH.

17. JTONIOJTHUTEJIBHBIE TPEBOBAHMUS 11O TIPOEKTUPOBAHHUIO
TUJIPOTEXHUYECKHUX COOPYKEHUI PEUHBIX

17.1*. JIns KOHCTPYKUMH THAPOTEXHUYECKHX COOPYKEHHH CleayeT, Kak IPaBWJIO, NPHUMEHSTh
CTaiy B cooTBeTCTBUM C Tabu. 50* (kpome craneit C590, C590K) u Tadn. 51,a, a Takxke crajib MapKu
161 mo 'OCT 6713—75* mpu COOTBETCTBYIOIIEM TEXHUKO-3KOHOMUYECCKOM 00OCHOBAHHUH.

17.2. Tlpu pacderax CTalbHBIX KOHCTPYKIHH PEYHBIX T'MIAPOTEXHUYECKHUX COOPYXKEHHUI ciemyer
NPUHAMATH KO3 UIMEHTHI YCIIOBHI pabOThI, ycTaHOBIECHHBIE pa3. 4* u 11, a Taxoke mo Tadu. 48.

Tabnuma 48

Koaddrmmentsr yciaouit paboTs .

DJeMeHTBI KOHCTPYKIUH TP COYCTAHMSIX HArpy30K
OCHOBHBIX 0CO0BIX
1. DmemeHTHI  TpPyOONpPOBOIOB,  KpOMeE 0,70 0,95

OOIIMBOK IIOCKHX 3ariylIek, IPH pacueTe Ha
BHYTPEHHEE JaBJICHHE 0€3 ydera MECTHBIX
HaNpsDKEHUI

2. To ke, KpoMe IUIOCKHX 3arjiylIexk o0e3 1,10 1,5
0aJouHOM  KJIEeTKHM, IIpW  pacdere Ha
BHYTPEHHEE [aBJCHHE C YYETOM MECTHBIX
HaNpPsDKEHUI

3. 3armymku TpyOONpPOBOMOB IUIOCKHE 0e3 0,55 0,7
0aJ0YHOM KJICTKH NP pacyeTe Ha BHyTPEHHEE
JIaBJICHUE

4. DyeMeHTHI TPYOONIPOBOJOB IIPU pacyere Ha
BHEIITHEE JJaBJICHUE:

000JIOYKH MPSIMOIMHEHHBIX YIaCTKOB U KOJICH 0,80 0,9
KOJIBIIA KECTKOCTH 0,65 0,75
5. AHKepBI ITOCKUX 0OJIHIIOBOK 0,85 —

17.3. CraipHble KOHCTPYKLMH HE NOJBEprarolIUecsi BO3IAECHCTBUIO BOJIHOW cpeabl, CleayeT
MPOEKTHPOBATh B COOTBETCTBUH ¢ TpeOOBaHUAMU pa3z. 1-12.

[Ipu pacdere KOHCTPYKIHMH, MOJBEPTAOIINXCS BO3ACUCTBHIO BOJIHOM Cpeabl, CIeIyeT MPUHIMATh
KO3(Q(QHUIUCHTBI HAJS)KHOCTH B COOTBeTCTBHH ¢ TpeboBanmsasmMu CHull mo mpoexkTupoBaHUIO
TUAPOTEXHUUYECKUX COOPYKEHUI.

17.4*. Pacuer Ha BBIHOCIMBOCTh TPOWHHKOB ¥ pPa3BHJIOK TPYOONPOBOJOB JOITyCKACTCS
MPOU3BOJUTE COMJIACHO TpeOOBaHMAM pa3f. 9, eciu B 3aJaHUM Ha IMPOSKTHPOBAHUE OTOBOPECHO
HaIIMYMe MyJbCUPYIONICH COCTABISIONICH TaBICHUS ITOTOKA B TPyOOIPOBOIE.

Pacuer Ha BBIHOCIMBOCTb 3JEMEHTOB, IMOABEPKEHHBIX JBYOCHOMY PACTSIKEHHIO, IOIYCKAETCS
MPOU3BOUTE 0OJIee TOYHBIMU METOJIAMH C YIeTOM (DaKTHYECKOTO HANPSKEHHOTO COCTOSTHUSL.

17.5. Ilmockue OOJIMIIOBKHM 3aTBOPHBIX KaMep W BOJOBOJIOB CIICAYET PACCUUTHIBATH HA IPOYHOCTH
TpH:

JTABJICHIH CBEKEYI0)KEHHOTO OETOHA M IEMEHTHOTO PAaCTBOPA, HHBEKTHPYEMOTO 3a OOJIUIOBKY;

(UIBTPallMOHHOM JaBIICHHH BOJABI B 3a00JIMIIOBOYHOM OCTOHE C Y4YETOM JaBJICHUS BOJBI B
BOJIOBO/IE.

17.6. Pabo4ne myTH O] KOJIECHBIE W KATKOBBIE 3aTBOPHI CIICAYET PACCYUTHIBATE HA TIPOYHOCTH MPH
n3ru0e ¥ MECTHOM CMSTHU NMOBEPXHOCTEH KaTaHUs, P MECTHOM CXKaTHU CTCHKH, TIPH CXKATHU OETOHA
101 TOJOIIBOM.



17.7. TpyOompoBOAbI ¢ M3MEHSIOMIMUMUCS IO JJIHHE TUAMETPaMU JOJDKHBI OBITH pa3JCciCHbI Ha
YYaCTKH C MOCTOSHHBIM nuamerpoM. Ilepexom OT omHOro auamerpa TPyObl K APYroMy JOJDKEH
BBINOJIHATHCA KOHUYECKUMH O0OeualiKaMH WM 3BEHbSIMU.

18. IOMMOJHUTEJIBHBIE TPEBOBAHUS 110 IPOEKTUPOBAHMIO BAJIOK C
IT'NBKOM CTEHKOU

18.1%*. [lns pa3pe3HbIx 0aJoK ¢ THOKOM CTEHKOW CUMMETPUYHOTO IBYTABPOBOI'O CEUCHUS, HECYIIINX
CTaTUYECKYI0 HATPY3KY M M3rH0AeMBIX B ITIOCKOCTH CTEHKH, CIEYET, KaK MPABUIIO, TPUMEHSThH CTAJH C
npenenoM Tekydectu 10 430 Mlla (4400 KFC/CMZ).

18.2%, TIpoyHOCTh pa3pe3HBIX O0aJOK CHMMETPUYHOTO JBYTaBPOBOTO CCUCHHS, HECYIINX
CTaTHUYECKYI0 HAarpy3Ky, W3THOaeMbIX B IUIOCKOCTH CTEHKH, YKPEIUICHHOW TOJBKO MONEePEeYHBIMU

pedpamu xectkoctu (puc. 22), ¢ yCIOBHOU TMOKOCThIO cTeHKH 6 < A, < 13 crieayer mpoBepsATh MO

hopmyme
(MIMY)* + (Q/Qy)* < 1, (158)

rae M u Q — 3HaYeHHMss MOMEHTA U MONIEPEYHON CHIIBI B pACCMAaTPUBAEMOM CEUCHUH OAJIKHU;

—1 1-1
~ —

=
~

T — — |

[«

Puc. 22. Cxema Ganku ¢ ruOKOM CTEHKOM

M, — ipezienIbHOE 3HAYCHUE MOMEHTA, BBIYHUCIIIEMOE 10 (hopMyJie

A 085 1
M, =R h| L 22— ||
=Ry = ( le ; (159)
Qu — npeuenbﬁoe 3HAYCHUC HOHGpC‘IHOﬁ CHJIbI, BBIYHUCIISICMOC I10 (bopMyne
z T V23
O, = Rah| —<= + 3,3[1 — L] —£ . 160
RS Rs 1+ #2 ( )

B dpopmynax (159) u (160) obo3HaueHO:

t u h — TosmMHa U BRICOTA CTEHKH;

Af — I0IIaAL CEUEHHS Tosica OaIKH;

Ty U U — KPUTHYECKOE HANpsHKEHHE W OTHOILIEHHE Pa3MepOB OTCEKa CTEHKH, ONpenelisieMble B
COOTBETCTBHH C 1I. 7.4%;

S — xoaddunment, BeraucaseMslii o popmyaam

npu a < 0,03 p£=0,05+5a>0,15; (161)

npu 0,03 < < 0,1 £=0,11+32<0,40 (162)

W .. L)
3nech & = —2-(h° +a°)
s thd

rae Whi, — MUHIMaJIBHBIE MOMEHT COIIPOTHBIICHHS TaBPOBOTO CEYCHUS, COCTOAIIETO M3 CXKATOTO
nosica Oalnky M TPUMBIKAIONIETO K HEMy YyYacTKa CTEHKHM BBICOTOH 0,5 ,/E/R, (OTHOCHTENHEHO

COOCTBEHHOH OCH TaBpa, MapaJUIeTIBHOI MosICy Oakm);
a — mrar pebep KEeCTKOCTH.



18.3. INonepeunbie pebpa KECTKOCTH, CEYCHHE KOTOPBIX CIEAYyeT IPUHUMATh HE MEHEEe YKa3aHHBIX
B 1. 7.10, MOMKHBI OBITH PACCYUTAHBI HA YCTOWYUBOCTD KaK CTEP)KHH, cxkaTbie cuioit N, onpenernsemoit
1o gopmyie

N = 3,3Rsth(1 - ﬁj ﬂz , (163)

Ry )1+ gz

r7ie Bce 0003HaUeHHS CIIeAyeT IPUHUMATh 110 11. 18.2%*,

3nauenne N ciemyer NMPHHMMATh HE MEHEE COCPEAOTOYCHHOW HArpy3KH, PacIIOJIOKEHHOH Hal
pedpom.

PacueTHyt0 ITHHY CTepKHSA CIeAyeT NpruHUMaTh paBHoil lg = h(1 — (1 —f), Ho He Menee 0,7h.

CUMMeTpUYHOEe [BYCTOPOHHEE peOpo CleAyeT pacCUMThiBAaTh HAa IEHTPAIbHOE —CKATHE,
OJJTHOCTOPOHHEEC — Ha BHELEHTPCHHOE CXKATHE C IKCIECHTPUCHUTETOM, PABHBIM PACCTOSHHIO OT OCH
CTEHKH 10 LIEHTPA TSDKECTH PACUCTHOTO CCUCHUS CTEPIKHS.

B pacueTHOe cedyeHHe CTEp)KHs CICAyeT BKIIOYATH CEUCHHE pebpa JKECTKOCTH M TOJOCHI CTCHKH

UIMPUHOH 0,65¢,/E / R, € KaxkJI0i CTOPOHBI pedpa.

18.4. YuacTok CTEHKH Oanku HaJ OMNOpOH CJedyeT YKpPEeIUIATh JBYCTOPOHHHM OIOPHBIM peOpoM
JKECTKOCTH M PACCUUTBIBATh €ro COriiacHO TpeboBaHMsM 1. 7.12.

Ha paccrosiHnn He MeHee mHMpHHBI peOpa U He Oosee 1,31\/% OT OMNOpHOro pedpa ciexyer
YCTaHaBIUBATh IOTIOJHUTEIHHOE ABYCTOPOHHEE PEOPO KECTKOCTH pasMepoM coriacHo 1. 18.3.

18.5. VYcroiuuBocth 0anok HE CleAyeT MpPOBEPSTh NpPU BBINOJIHEHWH TpeOoBaHus M. 5.16%a
HACTOSIIIMX HOPM JIMOO TPH PacUETHOHU JUTNHE Ly < 0,215/\/% (rme by — mupuHa cKaToro mosca).

18.6. OTHOLICHWE INIMPUHBI CBECa CXKATOrO MMOsca K €ro TOJNIIMHE JO0JDKHO OBITh He Oosee
0,38 E/Ry .

18.7*. MecTHOE HampsDKEHHUE Ojo; B CTEHKE Oallku, ornpenensiemMoe mo ¢popmyie (31), momkHO OBITh
He 6oxee 0,75R,, mpu 3TOM 3HaYeHNH l¢f cremyeT BeraucaATs mo dopmyine (146).

18.8*. Ilpu ompenenenun mporuda O0TOK MOMEHT MHEPIMH ITONIEPEYHOr0 CEYEHHUs OpyTTO OasKu
cleyeT yMeHbLIATh YMHOXEeHHeM Ha Kod(pouuuent o = 1,2 — 0,033 72, ana Ganok ¢ pebpamu B

nponete U Ha kodddumuent o= 1,2 — 0,033 1, — h/l — s 6anok 6e3 pebep B mpoeTe.

18.9*. B 6ankax 1o n. 18.1* ¢ ycnoBHO#M rubkocTbio crenku 7 <4, < 10 npu geifcTBUM paBHOMEPHO
pacnpe/ieNieHHOW Harpy3KH WJIM MPU YHCIIE COCPEIOTOYEHHBIX OJUHAKOBBIX HArpy30K B IpOJIETE S5 U
OoJiee, pacIoIOKEHHBIX Ha PaBHBIX PACCTOSHUSX JPYT OT JPyra U OT OIOP, JIOMYCKAETCsl HE YKPEIUIsTh
CTEHKY B IIpOJIETE MONEPEeYHBIMU pedpaMu Mo puc. 22, MU 3TOM Harpys3ka JOJDKHA OBITh MPUIIOKEHA
CUMMETPHYHO OTHOCHTEINILHO IJIOCKOCTH CTEHKH.

[Ipo4HOCTH TakHX OAJIOK CIEAYET IPOBEPATH 1O opMyIe
A

f 14 1 1 5
—t= = (163,a)
th

7\‘W 7\‘W

2
MSRyth

rae & — K03(h(UUMEHT, YYUTHIBAIOIINN BIMSHAE MOIEPEYHON CHIBI Ha HECYIIYIO CIIOCOOHOCTDH
Oasiku 1 onpeessieMeiii mo ¢popmyiie 6= 1 — 5,6Ah/(Ay).
Ipu 5ToM cremyeT npunumMath t > 0,3 4, t u 0,025 < Ah/(A,l) <0,1.

19. IOMMOJHUTEJBHBIE TPEBOBAHUS 110 TIPOEKTUPOBAHMIO BAJIOK C
NEP®OPUPOBAHHOMN CTEHKOMN

19.1*. Banku ¢ nepoprupoBaHHON CTEHKOH CieIyeT MPOEKTHPOBAaTh M3 NMPOKATHBIX ABYTaBPOBBIX
0aJI0K, Kak IPaBHIIO, U3 CTaJH C mpezenoM Tekydectr 1o 530 MIla (5400 KFC/CMZ).

CBapHble COETUHEHUS CTCHOK CIIEAYET BBIMOIHSITH CTHIKOBBIM LIIBOM C MOJIHBIM IIPOBAPOM.

19.2. PacueT Ha IPOYHOCTH OAIOK, H3THOAEMBIX B INIOCKOCTH CTEHKH (pHcC. 23), ClIeAyeT BHITOIHATh
no gpopmynam tadai. 49.

Tabimma 49

DopMyITBl 715 pacueTa Ha IMPOYHOCTh CeUeHU 0anku (puc. 23)

BEPXHETO TABPOBOI'O | HWXHEI0 TaBPpOBOT'O OIIOPHOI'0




Touka 1 Mhy Qia Touka 3 Mh Ora O35
SRy1Ye 2 2 SRyVe| j SRs7e
Jx 2VVl,max Jx 2W2,rmx ans
Touka 2 Md, N Qra < R,1v. | Touxa 4 Md, N Ora - R,>Ye
Jx 2I/Vl,min Yu Jx 2VVZ,mm Yu

O003HaueHYsI, TPUHSTHIC B Ta0uIe 49:

M
QiuQ;

rae Q
Jl n J2

Qs

Jx
Wi1,max 1 W1,min

W2, max 1 Wa,min
Ryl: Ruly RyZy Ruz

A

— u3rubaronnit MOMEHT B CCYCHHH OajIKu;
— TIOTIEpeYHbIC CHJIBI, BOCIIPUHUMAEMbIC TABPOBBIMH CEUYCHUSIMH M PaBHbIC
0=0-"—n0=0-"—,

Ji+J, Ji+J,
— MOTIepevHast CHIA B CEUCHHUH Oanky;
— MOMEHTBI HHEPIIMH BEPXHETO U HW)KHETO TABPOBBIX CEUCHUI OTHOCHTEIHEHO
COOCTBEHHBIX OCeil, MapauIeIbHBIX MOJIKAM;
— THomepeyHasl Chjia B ce4eHHH Oanku Ha pacctosiHud (¢ + S — 0,5a) ot omopsl
(puc. 23);
— MOMCHT UHCPIUHN CCUCHUA OaJIKu C OTBEPCTHUEM OTHOCUTEJILHO OCH X—=X;
HauOOJbIIMH W HAUMEHBIIHH MOMEHTEI COIIPOTUBJICHUA BCPXHETO
TaBPOBOTO CEUCHHUS;
— TO K€, HI)KHETO TABPOBOTO CEUCHHS;
— PaCYCTHBLIC COIPOTHUBJICHUA IIpOKaTa IJId BEPXHCTO W HMIKHETO TaBPOBLIX
CCYCHHUI.
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Puc. 23. Cxema yuacTtka 6anku ¢ nephopHpoBaHHOI CTEHKOI

19.3. Pacuer Ha yCTOHYMBOCTH OalOK CIIEAyeT BBITOIHITH COTJIACHO TpeboBaHWAM 1. 5.15, mpu
3TOM I'€OMETPHUUCCKUE XapaKTCPUCTUKU HeO6XOIII/IMO BBIYUCIIATH JJIA CCUCHUA C OTBEPCTUEM.
YcToMUnBOCTh OAIOK HE CIEAYET MPOBEPSATH NIPH BHITIOJIHEHUU TpeOOBaHmiA 1. 5.16%.



19.4. B ONOpHBIX CEYCHHUsIX CTEHKY Oanok mpu hg /t > 40 raoe t — MeHbIIas TONIIMHA CTECHKH)
CJIe/TyeT YKPeIUIsiTh peOpaMu jKECTKOCTH M PAaCCUMTHIBATh COTJIACHO TpeOOBaHMAM 1. 7.12, mpu 3TOM y
OTIOPHOTO CEYEHHUS CIIeAyeT MPUHUMATE ¢ > 250 MM (puc. 23).

19.5. B ceueHnsIX Oaky IPH OTHOIICHUN h%f >25 \/RE WM TIPY HEBBITIOJTHEHNHN TpeboBaHmii 1. 5.13
5

CIIeIlyeT yCTaHaBIHMBAThH pedpa >KECTKOCTH B COOTBETCTBHU C TpeOoBaHMsMH 1. 7.10.

CocpenoToueHHBIE T'PY3bl CIIEAYeT paclojiaraTh TOJNBKO B CEUCHHUSAX Oalkd, HEe OCIa0JIeHHBIX
OTBEPCTHAMH.

BEIcOTa CTEHKHM CXKaTOrO TaBpPOBOTO CEYEHHMS JOJDKHA YAOBJIETBOPATH TpeOoBaHMAM I 7.18%*
HACTOSAIIUX HOpM, B popmyie (91)* koToporo ciesyer npuHuMarh 4 = 1,4.

19.6. Ilpu onpenenenun nporuda 6anok ¢ orHorreHueM I/hg > 12 (rae | — nponer Ganku) MOMEHT
MHEPLUH CEYCHUsI OaJIKH C OTBEPCTHEM CIIEAYeT YMHOXKaTh Ha Koadduruent 0,95.

20. JOIIOJIHUTEJBHBIE TPEBOBAHUS 1O IPOEKTHPOBAHHUIO KOHCTPYKIIUM
3JIAHUI 1 COOPYKEHUM TP PEKOHCTPYKIINH

20.1*. PacyerHble CONPOTHBJIEHHA IpoKara W TPYO KOHCTPYKUMH ClielyeT Ha3HayaTh B
cooTBercTBMM ¢ 1. 3.1*. Ilpm 5ToM 3HauyeHue mpenena TeKyuecTH cTamu Ry, ¥ BpeMEHHOTo
COTIPOTHUBIICHUA R, clIeyeT MpUHUMATD:

JUISL CTallei, y KOTOpBIX NpHUBEICHHbIE B cepTH(UKATAX HIM HOIYyYCHHBIE IMPH HCIBITAHUIX
3HAYeHMsl IMpeeia TEeKy4eCTH M BPEMEHHOTO COINpPOTUBICHHS COOTBETCTBYIOT TpEeOOBaHUSIM
JICHCTBOBABIINX BO BPeMsI CTPOUTENBCTBA FOCYJAPCTBEHHBIX CTAHIAPTOB WM TEXHUYECKUX YCIOBUH Ha
CTaJlb — 10 MUHUMAJIbHOMY 3Ha4€HHI0, YKa3aHHOMY B 9THX JTOKYMEHTaX;

JUISL CTallei, y KOTOpBIX INpHBEICHHbIE B cepTH(UKATAX MM MOJYy4YCHHBIE INPU HCIBITAHUSIX
3Ha4YeHUs IIpefesia TeKydecTH M BPEMEHHOTO CONpPOTHUBICHHUS HIDKE  IPETYCMOTPEHHBIX
TOCYIApCTBEHHBIMH CTAaHAAPTAMU WM TEXHHUYECKUMH YCIOBHSAMHU Ha CTalb, JNEHCTBOBABLIMMU BO
BpeMs CTPOMTENIBCTBA, — [0 MUHHMAJIbHOMY 3HA4YCHHIO Ipefena TeKydeCTH U3 INPHUBEICHHBIX B
cepTH(UKATAX WM TOJyYeHHBIX TPU UCIIBITAHHSIX.

Koa¢pduuueHT Hae)KHOCTH 110 MaTepUally clielyeT IPUHUMATB!

JUId KOHCTPYKLHMH, M3TOTOBIEHHBIX 10 1932 r., m mig cramedf, y KOTOPBIX IOJyYEHHBIE IPH
WCTIBITAHUAX 3HAUCHUS Tpefieia TeKydectd Hmke 215 MlIla (2200 KFC/CMZ), 1m=1,2;

JUT KOHCTPYKIIUH, N3rOTOBJICHHBIX B nepuof ¢ 1932 mo 1982 r., — , = 1,1 ams craneit ¢ mpenenom
texkydectu 1o 380 MIla (3850 kre/em?) u 7 = 1,15 g craneit ¢ npenenom Tekydectd cBbime 380
MIla (3850 kre/em?);

UL KOHCTPYKIIMI, H3TOTOBIICHHBIX 1ociie 1982 1., — mo Tadu. 2 u tadi. 49,a;.

HomyckaeTcs Ha3HayaTh PAacyYETHbIE CONPOTHBIIEHHUS IO 3HAYEHUAM Ry, u Ry, onpeneneHHbIM 1o
pe3ysibTaTaM CTaTHCTHYEeCKOW 0oOpaOOTKM JaHHBIX HCHbITaHMA He MeHee deM 10 oOpasumoB B
COOTBETCTBHH C YKa3aHHUSAMHU IPUIL. 8, a.

Tabiuma 49, a

PacueTHble CONPOTHUBIICHHS 3aKIEITIOYHBIX
coeuuenuit, MITa (krc/cm?)
VYcnosroe I'pynna
0003HaUEHHE | COEMHEHUS |  Cpe3y M PACTHKEHHIO CMSITHIO
HanpspkenHoe cocTosiHUe 3aKJICTIOK U3 CTaJl MapoK | COEMHAEMBIX
Ct2, C13 09172 3JIEMEHTOB
Cpes Rrs B 180 (1800) | 220(2200) -
C 160 (1600) — —
Pactsbxenue (OTpBIB rOJIOBKH) Rr B,C 120 (1200) | 150 (1500) —
CMmsTue Rip B - - Rip = 2Ry
C — — Rp=1,7R,

IIpumeuanusa: 1.

OTBEPCTHUSA, CBEPJICHHLIC B CO6paHHBIX QJIEMCHTAX WJIN ACTAAX IO KOHAYKTOpaM.
K rpynre C otHOCSTCS COCIMHCHUSI, B KOTOPBIX 3aKJICTIKH IMOCTABJICHBI B TPOJABJICHHBIC OTBEPCTUA
W OTBEPCTHUSA, CBECPJICHHBIC 0e3 KOHAYKTOpA B OTACJIbHBIX ACTAJIAX.
2. HpI/I NPUMEHCHUHN 3aKJICTIOK C MMOTAMHBIMU WU HOHyHOTaﬁHBIMH T'OJIOBKaMH pacCUYCTHBIC
COIIPOTUBJICHUS  3aKJICTIOYHBIX COCﬂI/IHCHI/Iﬁ Cpe3y U CMATUIO HNOHMKAIOTCA YMHOXCHHCM Ha

K rpynre B otHOCsATCS COCIMHCHUS, B KOTOPBIX 3aKJICTIKM IIOCTABJICHBI B



k03¢ ¢unment 0,8. Pabora ykazaHHBIX 3aKJICTIOK HA PACTSHDKEHHUE HE JIOIYCKAETCsL.

Tabauna 49, a;

Koadpunment
TocynapcTBeHHBIN CTaHAAPT UM TEXHUYECKUC YCIOBHS Ha MPOKAT HAJICKHOCTH TIO
MaTepHaly ¥
TV 14-1-3023-80, 'OCT 23570-79 1,025
T'OCT 380-71**, TOCT 14637-79%; TOCT 19281-73* u 'OCT 19282— 1,050
73* [cramn ¢ npegenoM Tekydecti 10 380 MITa (39 kre/cM?) i cTats Mapkn
14T2A®D]; TV 14-1-1217-75
T'OCT 19281-73* u I'OCT 19282-73* [cramm ¢ mpeneroM TEKy4eCTH 1,100
cebime 380 MITa (39 kre/cm?) KpoMme ctaiu Mapku 141 2A0]
TV 14-1-1308-75, TY 14-1-1772-76 1,150

20.3*. OmpeneneHue NpH HCIOBITAaHWAX [OKa3aTeNel KadecTBa MeTamia, OTOOp Tpol s
XMMHUYECKOTO aHAJIM3a U 00pa3IoB Ul MEXaHUUECKUX UCTBITAHUN M UX YHCIIO CIIEAYET MPOU3BOANTH B
COOTBETCTBHH C yKa3aHHAMH HpHIL. §,a.

20.4. JlomyckaeTcst HE MPOW3BOAWTH HCIIBITAHHUS METaIa KOHCTPYKILHH, NMpEeTHAa3HAUYCHHBIX JUIS
SKCIUTyaTallld, PH HampspkeHusx 1o 165 MIla (1700 kre/em?) u pacUYeTHBIX TEMIEpPATypax BbILIE
muHyc 30°C 1 koHCTpyKuuit rpynnsl 3, Beime MUHYC 40°C — 1yt KOHCTpYKUuMil Tpynmsl 4, BbIIIe
MuHyc 65°C — mist KOHCTPYKIUHA Tpym 3 1 4 IpH UX YCHICHHN 0e3 IPUMEHCHHUS CBapKH.

20.5. PacueTHble CONpPOTUBJIECHHUSA CBApHBIX COEAMHEHUM  KOHCTPYKUMH, MOJJIEKAIINX
PEKOHCTPYKIMH WJIM YCHICHHIO CIIEAyeT Ha3HayaTh C YY€TOM MapKH CTald, CBApPOUYHBIX MaTEpPHAJIOB,
BHUJIOB CBapKH, TIOJIOKEHNS IIBA M CIIOCOOOB NX KOHTPOJIS, IPUMEHEHHBIX B KOHCTPYKIIUH.

[Ipn oTCYyTCTBHH yCTaHOBIEHHBIX HOPMaMU HEOOXOANMBIX IaHHBIX JIOITYCKAaeTCs:

JUTSL YTIIOBBIX IIBOB MPHUHUAMATH Ryyn = Ryn; #um = 1,25; £=0,7 u £, = 1,0, cuuras npu 3tom y, = 0,8;

IUIs PACTSHYTHIX CTHIKOBBIX IIBOB MpHHMMATh R,y = 0,55R, 111 KOHCTpyKIMiA, H3TOTOBIEHHBIX 10
1972 r.,u Ry, = 0,85R, — mocne 1972 1.

JlommyckaeTcst yTOYHATh HECYIIYIO CLIOCOOHOCTh CBapHBIX COEAMHEHMH IO Pe3ysIbTaTaM HCIBITAHUI
00pas3moB, B3ATHIX U3 KOHCTPYKIINH.

20.6. PacueTHble CONPOTHBIEHUS CPE3y U PACTKEHHIO OOJITOB, a TaKXKE CMITHIO 3JIEMEHTOB,
COEIMHSAEMBIX O0NITaMH, CIEAyeT ONpEeNATh COIVIACHO M. 3.5; ecii HEBO3MOXKHO YCTAHOBUTH KJIAacc
MIPOYHOCTH OOJITOB, 3HAYCHUS PACUETHBIX CONPOTUBICHHUII CcllelyeT NPUHUMATh Kak /Ui O0JITOB Kiacca
MIPOYHOCTH 4.6 TIpU pacueTe Ha cpe3 U Kilacca MpoyHOCTH 4.8 Mpu pacyeTe Ha PacTsKEHHUE.

20.7. PacueTHble CONPOTUBIICHUS 3aKJICTIOUYHBIX COSTUHEHUN ClIelyeT MPUHUMATh 1o Tadin. 49, a.

Eciu B MCTIOMHUTENBHOW IOKYMEHTAIMU OTCYTCTBYIOT yKa3aHHs O criocobe 00paboTKu OTBEPCTHIA
1 MaTepHalie 3aKJIeToK U YCTAaHOBUTh UX HE MPEICTABIACTCS BOSMOXKHBIM, PACUETHBIE CONPOTHUBIICHUS
CIeyeT MpUHUMATH 110 Tabi. 49,a Kak U1t coeqMHEHNS Ha 3axienkax rpynmsl C u3 ctanu mapku Ct2.

20.8. KoHCcTpyKnnu, 3KCIUTyaTHPyEeMbIe IPU TONOXKUTEIBHON TeMIepaType M H3TOTOBICHHEBIE W3
KUISIIIE MajloyryiepoAUCTON CTalM, a TakXe W3 JPYrux crajed, y KOTOpBIX IO pe3yjbTaTam
WCTIBITAHUI 3HAYEHUS YIApPHOW BA3KOCTH HIDKE TapaHTHPOBAHHBIX TOCYIApPCTBEHHBIMH CTaHAApPTaMHU
M0 KaTeTOPHSAM CTaJIM U TPYII KOHCTPYKIWH B COOTBETCTBHHM C Tabn. 50*, He MoaiexxaT yCHICHUIO
WM 3aMEHE TIPH YCIOBHHM, YTO HAINpPSDKEHHS B 3JEMEHTaxX M3 JTHUX CTaled He OyIyT NpeBBIIIaTh
3HAYCHNH, NMEBIINXCS 0 PEKOHCTPYKIHHU. Perenne 06 MCIONb30BaHNN, YCHICHUH WA 3aMEHE 3THX
KOHCTPYKIMH, 3KCIITyaTallsl KOTOPBIX OYAET OTIMYAThCS OT YKa3aHHBIX YCIOBHUH, IPUHMMAaeTCi Ha
OCHOBAHUH 3aKTIOYCHHUS CIICIINATM3HPOBAHHOTO HAYIHO-HCCIIEI0BATEIBCKOTO HHCTHTYTA.

20.9. PacdeTHass cxemMa KOHCTPYKIIUH, COOPY)KCHHUSI MM 3[aHUs B LIE€JIOM NMPUHUMAETCS C YIETOM
0COOEHHOCTEW WX MEHCTBUTENBHON paboThl, B TOM YHCIE C y4eTOM (aKTHUECKHX OTKIOHEHUI
TEOMETPUYECKO (OPMBI, pPa3MEpPOB CEUYCHHUI, YCIOBUI 3aKpEIUIEHHs W BBITOJHEHHS Y3JIO0B
COTIPSDKEHHS DJIEMEHTOB.

IIpoBepouHbIE pacdeTsl 3JIEMEHTOB KOHCTPYKIMH W HMX COCIUHEHUH BBINMOJHSIIOTCS C YYETOM
0OHapyXeHHBIX Je()EKTOB ¥ TIOBPEXKACHUH, KOPPO3MOHHOTO H3HOCA, (HAKTHUECKUX YCIOBUH



CONPSDKEHMS] M ONMPaHUs. PacyeTsl 3JIeMEHTOB MOTYT BBINOJHSTHCS MO 1e(OPMUPOBAHHOHN cXeMe B
COOTBETCTBHUH C yKa3aHUAMH 1. 1.8, mpuHUMAs TpU 3TOM KO3 GHUIMEHT YCIOBHA paboTsl j. = 1,0 ms
1mo3. 3,5 u 6,a Tabi. 6*.

20.10*. KoHCTpyKuuHu, HE YyIOBJIETBOpsIONmME TpeOoBaHMAM pa3x. 5.7-11, 13 (tabm. 40%*, mm.
13.29-13.43, 13.45) u . 16.3 HacTOAIHUX HOPM, JOJDKHBI OBITH, KaK MPABIJIO, YCIICHBI WA 3aMEHCHEL,
3a UCKIIFOUYCHNEM CITyJaeB, YKa3aHHBIX B JAHHOM pasJiele.

OTKIIOHEHUSI OT T€OMETPUYECKON (POPMBI, pa3MEPOB IEMEHTOB M COEAMHEHUH OT HOMHUHAIBHBIX,
MPEBBIIAIONINE JOMYCKaeMbIe MPABWIAMH NPOU3BOJICTBA U NMPHEMKH PadOT, HO HE MPEMSTCTBYIOLINE
HOPMAJIBHOH 3KCIUTyaTalliy, MOTYT HE YCTPAHATHCA IIPU YCIOBUU 00ECTIEUEHHS HECYIIEH CIIOCOOHOCTH
KOHCTPYKIHH ¢ yaeToM TpeboBanuii 1. 20.9.

20.11* JlommyckaeTcsi He YCHIUBATD JIEMEHTHI KOHCTPYKIIHH, €CIIH:

UX TOPU3OHTAIBHBIC U BEPTHKAIBHBIC IIPOTHOBI ¥ OTKJIOHEHUS TPEBBIMIAIOT MPECIbHbIC 3HAUCHNUS,
ycraHOBJIEeHHBIE L. 13.1* 1 16.8, HO HEe IPENATCTBYIOT HOPMAaJILHOM SKCIUTyaTaIluu;

UX THOKOCTH MPEBHIIIACT MpeeNbHbIC 3HAUYCHHS, YCTAaHOBJICHHBIE . 6.15% u 6.16*, HO 37IeMeHTHI
UMEIOT WCKPUBIICHHS, HE IIPEBBIMIAIONINE 3HAYCHUH, YCTAHOBJICHHBIX IPaBHJIAMU IPOU3BOJICTBA U
MPUEMKH padoT, B yCHIHS He OyIyT BO3pacTaTh B MpoLEcce AAIbHEHIICH SKCIITyaTalny, a Takke B TeX
CITyJasx, KOrJia BO3MO)KHOCTh HCIIOJb30BaHMUS TaKHX JIEMEHTOB IIPOBEPEHA PACUETOM.

20.12*. T1pu pa3paboTKe MPOEKTOB PEKOHCTPYKIUHU CTATBHBIX KOHCTPYKIMH 3JaHUN U COOPYKECHUI
CJIeyeT BBIABIATH W HCIIONIB30BAaTh PE3EPBBI HECyNIEH CIIOCOOHOCTH M NMPUMEHSTH KOHCTPYKTHUBHBIC
peUICHHs, TO3BOJSIONINE OCYIIECTBISATh PEKOHCTPYKIHMIO, KakK MpPaBWiIO, 0€3 OCTaHOBKH
MPOU3BOJICTBEHHOTO TpoIecca.

[Ipn ycuneHMM KOHCTPYKIMH [OMYCKAaeTCS YYWTHIBATH: BO3MOXKHOCTH IPEIABAPHTEIHHOTO
HaNpsOKCHUST W aKTHBHOTO DETryJHPOBAaHMS YCHIMH, B TOM 4YHCIE 32 CUYCT CBapKH, W3MEHEHHH
KOHCTPYKTHBHOH M pPAacCUYEeTHOM CXEMbI, a TaKkKe YIPyro-liacTHYeCKyl0 paboTy Marepuaia,
3aKPUTHUYECKYIO Pa0OTy TOHKOCTEHHBIX 3JIEMEHTOB W OOIIMBOK KOHCTPYKIMH B COOTBETCTBHU C
JEUCTBYIOIIMMHI HOPMaMH.

20.13. KoHCTpyKIIMM yCHJICHUSI M METOJIBI €T0 BBINOJHEHHS JOJDKHBI MPEIyCMaTpUBATh MEPHI O
CHIDKCHHIO HEXEJATeNIbHBIX JOMOJHUTENbHBIX Ae(opManiidi 3JIEeMEHTOB B IIPOLECCE YCHICHHUS B
COOTBETCTBUH ¢ I1. 12.2.

Hecymass criocoOHOCTE KOHCTPYKIHMI B IIPOIIECCE BBINMOJHEHHS paboT M0 YCHIIEHHIO JOJDKHA
obecrieunBaTbCs C YYETOM BIMSHMS OCIIA0NEHWH CEYEeHHH JOIOJHUTEIBHBIMA OTBEPCTHSAMH IIOJ
60JITBI, @ TAKXKE CBAPKH.

B HeoOXxommMpIX ciydasx B HEPHOJ YCWIEHHS KOHCTPYKIHMS JOJDKHA OBITh MOJHOCTBIO HIIH
YaCTHYHO pa3rpy’KeHa.

20.14. B xoHcTpykmmsax 2-#1 m 3-if rpymm Tabm. S50%*, sKCIUTyaTHpYeMBIX TIPH pacueTHOMH
Temneparype He Hmke MuHyC 40°C B HearpecCHBHBIX WM claboarpecCHMBHBIX cpenax, Uit
obecrieueHns] COBMECTHOW palOoThl JieTajell YCHUIICHHSI M CYLIECTBYIOIIEH KOHCTPYKIMH JOIYyCKaeTCs
MIPUMEHSTH IPEPHIBUCTHIC (DIAHTOBBIE IIBHI.

Bo Bcex cllydadX MNPUMCHEHHSA YTJIOBBIX IIBOB CJIIEAYET, KaK IMpaBUJIO, Ha3HaA4YaTb MUHHUMAJIbHO
H606XOI[I/IMI)Ie KaTCThI. IIOHyCKaeTCﬂ KOHIICBBIC YYAaCTKH HIBOB IMPOCKTHUPOBATH C KATECTOM 6OJ'H)IHI/IM,
YE€M KaTCT MPOMEIKYTOUHBIX YHYACTKOB, U YCTAHABJIMBATH UX PA3MEPBI B COOTBETCTBUU C paCYCTOM.

20.15. Tlpu ycuineHMM 53JEMEHTOB KOHCTPYKLHH JOMyCKaeTcs NPUMEHSITh KOMOMHUpPOBaHHBIC
COE/IMHEHUs Ha 3aKJIeNKax U BHICOKOIIPOUYHBIX 00TaX MM 0ONITaX Kiacca TOYHOCTH A.

20.16*. Tlpu pacuere 31€MEHTOB KOHCTPYKIHUH, YCHJICHHBIX ITyTeM YBEIUUCHHUS CEUCHHMs, CIEAYET,
KaK MpaBUJIO, YUYUTBIBATH PA3HBIC PACUCTHBIC COINPOTHUBIICHUA MaT€pHala KOHCTPYKUOHUHW W YCUIICHUA.
JIOHyCKaeTCH IIPpUHUMATh OAHO PACYCTHOE COIIPOTUBJIICHUEC, PABHOC MCHBIIEMY M3 HHUX, €CJIM OHHU
oTIM4aroTcs He Oonee ueM Ha 15 %.

IIpu pacueTe Ha yCTOWYMBOCTD CXKATHIX, BHEIICHTPEHHO-CKATBIX M CXKATO M3TUOAEMBIX 3JIEMEHTOB C
YCUJICHHBIMU CCUCHHUIMMU JOITYyCKaCTCA IIPpUHUMATh IIPUBCICHHOC 3HAYCHUC pacy€THOTO
COTIPOTHBIIEHUS, BRIYHCIISIEMOE TI0 hopmyre

Ry e =Ry\/% , (163,6)

riae Ry — pacyeTHOE CONPOTUBIIEHHE OCHOBHOIO METaJla, ONPEIENIsieMOe COTIaCHO TPEOOBaHHAM II.
20.1%;

ki, Ko — k03 duLHeHTHI, BEIYUCTSIEMBIE TT0 HOpPMYyTIam:



klzRya—A Rya—l;

R, A, (R,
e _Rua 1 (Rya | (163,8)
2 - - >

R, Lo R,

31eck Rys — pacyeTHOE CONPOTHBIIEHHE METANIA YCHIICHUS;

A, | — COOTBETCTBEHHO IUIOIIAAh W MOMEHT HWHEPIMH CCUYCHUS YCHIMBACMOTO JIIEMCHTA
OTHOCHUTENLHO OCH, MEPIICHIUKYISIPHON TNIOCKOCTH MPOBEPKU YCTOMYMBOCTH;

Aoty liot — TO K€, YCHIICHHOTO 3JIEMEHTA B IIEJTIOM.

20.17. Pacuer Ha NPOYHOCTb M YCTOWYMBOCTH DIIEMEHTOB, YCWJICHHBIX CIOCOOOM YyBEIWYEHHS
CEeUeHUil, clieyeT, KaK IPaBuUiIO, BHIMOJHATH C YIE€TOM HANpsDKEHUH, CYIECTBOBABIINX B JJIEMEHTE B
MOMEHT YCHJICHUS (C YUETOM pa3rpy3Ku KOHCTpyKLui). [Ipu 3ToM HE00X0IMMO yYUTHIBATh HaYalIbHbIC
WCKPUBIICHUSI JJIEMEHTOB, CMEIICHUE LEHTPa TSHKECTH YCHJICHHOTO CEYeHHMs M HWCKPHUBICHUS,
BbI3BAHHBIE CBApKOIl.

HckpuBneHus OT CBapKH NpPH MNPOBEPKE YCTOMYMBOCTH CXKaThIX W BHEIEHTPEHHO-CIKATBIX
9JIEMEHTOB M DJIEMEHTOB, Pa0OTAIOIIMX Ha C)KaTUE C M3TUOOM, JIOMYCKAaeTCs YYHUTHIBATH BBEICHUEM
JIOTIOTHUTENBEHOTO K03 duitnenra ycmosuit padoTsl . = 0,8.

IIpoBepky Ha NPOYHOCTH DJIEMEHTOB, PACCUMTAHHBIX B COOTBeTCTBHHM ¢ M. 20.16* kak s
OIHOPOJHOTO cedeHus [kpome pacdera mo ¢opmyram (39), (40) u (49) HOpM], mormyckaercs
BBITIOJIHATH Ha TIOJHOE pacdeTHoe ycwine 0e3 ydeTa HanpsHKeHHH, CYIIECTBOBABIIUX O YCHIICHUS, a
IPU MIPOBEPKE CTEHOK HA MECTHYIO yCTOHYMBOCTB JIOITYCKAeTCs UCIIOIb30BaTh KO QUIMEHT yCIoBUHA
pab6ots! y. = 0,8.

20.18*. Jlomyckaercsi HE YCHIIMBAaTh CYLIECTBYIOLIME CTalbHbIE KOHCTPYKIMH, BBIIOJIHEHHBIE C
OTCTYIUIEHHEM OT TpeboBanumii mmm. 12.8, 12.13, 12.19%, 13.5, 13.6, 13.9%, 13.14: 13.16, 13.19%, 13.25,
13.27, 13.46%*, 15.11*, 15.13, 16.15*-16.18, 16.23 npu ycioBuu, 4to:

OTCYTCTBYIOT BBI3BaHHBIE 3TUMH OTCTYIUICHUSIMU TIOBPEXICHHS DJIEMEHTOB KOHCTPYKIIUIA;

UCKITIOUEHBbI N3MEHEHHUS B HEOIArONpHsATHYIO CTOPOHY YCIIOBHI KCILTyaTalui KOHCTPYKIHH;

HecylIasi ClIOCOOHOCTD U JKECTKOCTh 0OOCHOBAHBI pacueToM ¢ ydetoM TpedoBanuii nm. 20.9, 20.11%*
n 20.15;

BBITIOJIHSIOTCS MEPOINPUATHS 10 MPEAYNPEKISHUI0 YCTAJIOCTHOIO M XPYNKOTO paspylICHHs
KOHCTPYKIIMH, Ha KOTOPBIE PaCcIpOCTpaHroTes ykazaHus mi. 9.1, 9.3 u pazn. 10.

[Tpunoxenne 1

MATEPHAJIBI U151 CTAJIBHBIX KOHCTPYKIIUI U UX PACUETHBIE
COIIPOTUBJIEHUSA

Tabmuma 50*

Crajm ISl CTAIbHbIX KOHCTPYKIMI 31aHUI U COOPYKeHUI

Kareropus cranu ajsi KIMMaTHYECKOTO paioHa
Crann I'OCT wm TY CTPOHTENBCTBA (pacyeTHas Temueparypa, °C

1,(-305>40) | Iy lhully | I, (-5050—
Il5 u op.(t>-30) | (-40>t >-50) 65)

I'pynmna 1. CBapHbIe KOHCTPYKIHH JIMOO UX JIEMEHTHI, paboTaroniye B 0c000 TSHKEIBIX YCIOBHAX
WIM TOABEPTalONIMecs] HENOCPEJICTBEHHOMY BO3JICHCTBUIO JMHAMHUYECKHX, BHOPAIMOHHBIX WIN
MOJBIXHBIX HAarpy30K [IOAKpaHOBbIE Oanky; Oasky pabdounmX IUIOIIA/I0K; JIEMEHTHl KOHCTPYKIMH
OYHKEPHBIX M Pa3rpy304YHbIX 3CTAKaJl, HETOCPEICTBEHHO BOCIPHHUMAIOIINX HArpy3Ky OT ITOJIBIKHBIX
cocTaBoB; (acoHKH (epM; NpoJeTHBIE CTPOSHHS TPAHCIOPTHBIX TaJlepeil; cBapHbIE cHenuaibHbIC
OTIOpBI OOJIBIINX TMEPEXOA0B JIMHUH 3nekTpornepenaun (BJI) Beicoroii 6osee 60 M; ;371eMEHTHI OTTSIKEK
MauT U OTTSDKEUHBIX Y3JI0B; OaJIKM MO KPaHbl THIPOTEXHUUECKUX COOPYKEHHUH H T. 11.].

C255 + - -

C285 + - -

C345 3 3 49



C375 T'OCT 27772-88 3 3 49
C390 + + +9
C390K + + +9
C440 + +9 +)

I'pynna 2. CapHble KOHCTPYKLIUH JIMOO MX 3JIEMEHTHI, padOTAIOIINE TIPH CTAaTUYECKON Harpyske
[bepmbl; purenn pam; Oalku NEpEeKPBHITHH M IOKPBITHH; KOCOYphl JecTHHUL; omopbl BJI, 3a
UCKITIOUEHHEM CBapHBIX OMOpP OOJBLIMX NEPEXO0B; ONOPHI OIIMHOBKH OTKPBITHIX PACHPENSIUTEIbHBIX
ycrpoiicts noacraniuid (OPY); omops! mox Beikimtodatenu OPY; omopsl TpaHCIOPTEPHBIX ranepei;
9JIEMEHTHl KOHTAKTHOW CETH TpaHCNopTa (LITAHTH, aHKEPHBIE OTTSDKKH, XOMYTHI); IPOKEKTOPHBIC
MauThl; 3JIEMEHTHl KOMOMHUPOBAHHBIX OIIOpP aHTEHHBIX COOpYKeHHH; TpyOonpoBobl 'DC 1 HaACOCHBIX
CTaHIMI; OOJMIIOBKM BOJOBOZOB; 3aKJIaJHbIE YacTH 3aTBOPOB M APYTUE PACTSAHYTHIC, PaCTSIHYTO-
n3rnbaemMple ¥ HM3rubaeMble BJIEMEHTHI|, a TaKKe KOHCTPYKIMM M HMX O3JEMEHTHl Ipynnbsl 1 mpu
OTCYTCTBHHU CBAapHBIX COCIMHEHMIH M OaJKku MOABECHBIX myTeil n3 asyraBpoB 1o 'OCT 19425-74* u
TY 14-2-427-80 npu HaaM4IMU CBAPHBIX MOHTA)XXHBIX COEIMHEHHH.

C245 + - -
C255 + — —
C275 + — -
C285 + — -
C345 1 3 4*"
C345K + — -
C375 I'OCT 27772-88 1 3 4*"
C390 + + +9
C390K + + +9
C440 + + +
C590 + — -
C590K — + +
BCr3kn TFOCT 10705-80* 2% 29 -
TOJIIUHOHN 10 4 MM rpynmna B, ta6un. 1

BCr3mc To xe 2°) - -
TOJIITAHOMU 110 5,5 MM

BCr3mc To xe 6 — —
TOJIMHOK 6-10 MM

16T2AD TV 14-3-567-76 + + +

TOJIIUHON 6-9 MM
I'pynna 3. CBapHble KOHCTPYKIIMU JTHOO MX 3JE€MEHTHI, paboTaroIie Ipu CTaTUIECKOI Harpyske
[KOMOHHBI, CTOWKM; ONOpPHBIE IUTUTHI, O3JEMEHTHl HACTHJIA IEPeKpPhITHH; KOHCTPYKLHUH,
MOJICPKUBAIOIIME TEXHOJOTMYEeCKoe O000py/IOBaHME, BEPTUKANbHBIE CBSI3M IO KOJOHHAM C
HanpsHkeHHeM B cBsi3ax cebime 0,4R,; aHKepHBIE, HeCylue U (UKCHUPYIOIIHE KOHCTPYKIMH (OTOPBHI,
pHUreNn XeCTKUX MOMepeyrH, (PUKCATOPHI) KOHTAKTHOM CETH TPAaHCIIOPTa; OMOPHI IO 000pynoBaHKE
OPY, kpoMe o1op oJ| BBIKJIIOYATEIIH; 3JIEMEHTBI CTBOJIOB M OallleH aHTEHHBIX COOPYKEHUIT; KOJIOHHBI
0GETOHOBO3HBIX 3CTaKaj, MPOTOHBI MOKPBITHH U JAPyTHe CXKaThle M CXKATO-M3THOaeMble 3JIEMEHTHI], a
TaKXe KOHCTPYKIMH U UX JIEMEHTHI IPYIIBI 2 IPU OTCYTCTBUU CBAPHBIX COSAMHEHHH.
C235 +5 - -
C245 + - -
C255 +% -
C275
C285
C345
C345K I'OCT 2777288
C375
C390
C390K
C440
C590
C590K - + +
BCr3xkn T'OCT 10705-80%, 29 29 -
TOJIIIMHOHN 10 4 MM rpymma B, ta6. |
BCr3xkn To xe 29 - -
ToJHoMi 4,5-10 Mm

+ 4+ + e+ o+




BC13mnc I'OCT 10706-76%, 4 - -
TONLIMHOK 5-15 MM rpynmna B, ¢ nom.

TpeboBanuem 1o 1. 1.6
BCr3nc T'OCT 10705-80%, 29 29 -
TOJILIUHOM 10 5,5 MM rpynmna B, ta6m. 1
BCr3mnc I'OCT 10705-80%, 6 - -
ToMuuHON 6-10 MM rpynma B, ta6m. 1
BC13cn I'OCT 10706-76%, - 4 -
TOJIIUHOHN 5-15 MM rpynna B, ¢ gom.

TpeboBanuem no 1. 1.6
BCr3cn I'OCT 10705-80%, - 5 -
ToMuuHON 6-10 MM rpynmna B, ta6m. 1
16I2AD TV 14-3-567-76 + + +
TOJIIUHON 6-9 MM

I'pynna 4. BecnomorarenbHble KOHCTPYKIUM 3JaHUN U COOPY>KEHMH (CBA3M, KPOME yKa3aHHBIX B
rpynrne 3; sneMeHThl (haxBepKa; JICCTHHIIbI; TPAIlbl; IUIOMIAAKH; OrPaKACHHS; METAJUIOKOHCTPYKIIHH
KaOeNbHBIX KaHAJIOB; BTOPOCTENEHHBIC JIEMEHTBI COOPY)KEHHH U T. I1.), @ TAK)KE KOHCTPYKIMH H UX
3JIEMEHTHI IPYMIB! 3 MPU OTCYTCTBUU CBAPHBIX COCAMHEHHH.

C235 + - —
C245 - + +
C255 I'OCT 27772-88 — + +
C275 - + +
C285 - + +
BCr3kn T'OCT 10705-80%, 2° 2° 29
TOJIIUHOHN 10 4 MM rpynmna B, ta6. 1
BCr3kn To xe 2e) - -
TommuHou 4,5-10 MM
BCrt3mnc IocCt 10706-76*, | 4 4 -
TOMuuHON 5-15 MM  |rpymma B, ¢ jmom.

TpeboBanueM 1o 1. 1.6
BCr3nc roCT 10705-80%, | 29 29 2°
TOJIIIMHOHN 10 5,5 MM | rpyrma B, ta6m. 1
BCr3mnc To xe 6 6 -
ToNMmIUHON 6-10 MM

O603HaueHus, NpUHATHIE B Ta0m. 50%*:

a) dacoHHbBIN MpokaT TOMIUHONW 0 11 MM, a Tipu coriacoBaHuU ¢ M3TOTOBHUTENEM — 10 20 MM;
JINCTOBOM — BCEX TOJIIIIHH;

6) TpeboBaHMe TO OrpaHUYECHHIO yriepoaHoro skBuBaneHTta o I'OCT 27772—-88 mns TonmuH
cBbitie 20 MM;

B) TpeOOBaHME IO OTPAHUUEHUIO yriiepoHoro SkBuBaNieHTa 1o 'OCT 2777288 aiist BCeX TOJIIINH;

r) amst padioHa Il,, A7 HeEoTamIMBaeMbIX 3AaHHM M KOHCTPYKIMH, SKCIUIyaTHPYEMbIX IpH
TeMIlepaType HapyKHOTO BO3/1yXa, IPUMEHSATh MPOKAT TONIUHON He 6osiee 10 MM;

) IIpH TOJIIMHE IpokaTta He 6omee 11 MM pommycKkaeTcss IPUMEHATh CTaJlb KaTeTOpHH 3;

e) kpome omop BJI, OPY u KC;

) Mpokat TomuHoH 10 10 MM 1 ¢ ydeToM TpebGoBanwmii pa3a. 10;

u) KpoMme paifoHa II, 1 HeoTalMBaeMBIX 37JaHWH W KOHCTPYKIHH, SKCINIyaTHPYEMBIX IIPH
TeMIIepaType Hapy>KHOTO BO3yXa.

3Hak "+" 03HayYaeT, UTO JAHHYIO CTaNb CIEAYEeT MPUMEHSTh; 3HAK
B YKa3aHHOM KJIMMAaTHYECKOM palfOHE MPUMEHATH HE CIICAYET.

n_n

03HAYaeT, YTO JAHHYIO CTAIh

IIpumeganus: 1. TpeboBanus HacTOAImIeH TaONUIBI HE PACIPOCTPAHIIOTCS Ha CTAIbHBIC
KOHCTPYKIIM CIIIIAJbHBIX COOPYKEHHH: MarucTpajibHbIE M TEXHOJOTHYECKHE TPYOOIPOBOIHI,
pe3epByapsl CHENHATBFHOTO Ha3HAYEHHS, KOKYXH JOMEHHBIX Ie4el M BO3AyXOHarpemareied u T. II.
Craym Ui STHX KOHCTPYKIMH YycTaHaBnuBaioTcs coorBercTByromumu CHull wnim  mpyrumu
HOPMATHBHBIMH JIOKYMEHTaMH.

2. TpeboBaHus HACTOSIIIEH TAOIUITBI PACTIPOCTPAHSIOTCS HA JTMCTOBOM MPOKAT TOJIIMHOMN OT 2 MM U
(baconHsI# pokat TonuHOH oT 4 MM o ['OCT 2777288, copToBoii mpokart (Kpyr, KBagpaT, [oJIoca)
no TY 14-1-3023-80, I'OCT 380-71** (¢ 1990 r. TOCT 535-88) u I'OCT 19281-73*. YkazaHHbIe
KaTeropuu CTaJId OTHOCSTCS K MPOKaTy TOJIIMHOW He MeHee 5 MM. Ilpu TommmHe meHee 5 MM



NPUBECHHBIE B TA0IHIIE CTAIM IPUMEHSIOTCS O3 TpeOOBaHMIA 10 yIapHOH BS3KOCTH.

Jns xoHCTpykumil Bce rpymm, kpome rpynnsl | u omop BJI m OPY, Bo Bcex KIMMaTHYECKUX
paifoHax, kpome I;, JomyckaeTcs NpUMEHSATh NPOoKaT ToMuHON MeHee 5 MM u3 ctamu C235 mo 'OCT
27772-88.

3. Kiimmarunyeckne palioHBI CTPOMTENBLCTBA ycTaHaBiuBaroTcsi B coorBerctBrn ¢ 'OCT 16350-80
"Kmumar CCCP. PaiioHupoBaHHWE W CTaTUCTHYECKHE IapaMeTpbl KIMMAaTHYeCKUX (akTopoB uist
TEXHUYECKUX Leneil". VYka3aHHble B TOJOBKE TaONMIBI B CKOOKAaX pacueTHBIE TeMIIEpaTyphl
COOTBETCTBYIOT TEMIIEpaType Hapy>KHOIO BO3AyXa COOTBETCTBYIOILErO paiioHa, 3a KOTOPYIO
NPUHAMAETCS CPEIHsIsl TeMIleparypa HauboJsee X0JI0JHOH MATHIHEBKU coriacHo ykazaHusm CHull mo
CTPOUTENBHON KIIMMATOJIOTHH U Teo(u3uKe.

4. K KOHCTpPYKUIHMSIM, TIO/IBEPraloOlIMMCS HENOCPEACTBEHHOMY BO3/CHCTBUIO JMHAMUYECKHX,
BUOPAIOHHBIX WU TTOJIBM)KHBIX Harpy30K, OTHOCSITCSI KOHCTPYKIMH JIMOO MX SJIEMEHTHI, MOJIeKaIle
pacdeTy Ha BHIHOCIMBOCTb WJIM PACCUUTHIBAEMBIE C Y4eTOM KO3 QUIIMEHTOB AMHAMUYHOCTH.

5. IIpu COOTBETCTBYIOLIEM TEXHUKO-IKOHOMHYECKOM oOocHoBanuu cramm C345, C375, C440,
C590, C590K, 16I'2A® moryT 3aka3blBaThCsl KaK CTAJIM IOBBIIICHHOW KOPPO3MOHHOH CTOWKOCTH (C
Mmenpto) — C345]1, C375, C440/1, C5901, C590K], 16I2AD/I.

6. [lpumeHeHre TepMOYIPOYHEHHOT'O C MPOKATHOTO Harpesa (hacoHHOTO mpokara u3 cranu C345T
u C375T, mocraBmgemoro mo I'OCT 27772-88 kak crame C345 u C375, He nomyckaerci B
KOHCTPYKIUSX, KOTOpBIE TIPH H3TOTOBJIEHHH IIO/IBEPralOTCS METAUIM3aLUM WM  IUIACTUYECKUM
nedopmanusaM rpu temreparype Boime 700°C.

7. BecmoBHble TOpsuenedopmupoBanusle Tpyosl mo ['OCT 8731-87 mormyckaeTcst MPUMEHSTH
TOJBKO JUISL 3JIEMEHTOB CIICHUANBHBIX OMOp OONBIINX MEPEXO0J0B JIMHUH 3JIEKTPONepeaadyn BBEICOTON
Gosee 60 M, UL aHTEHHBIX COOPYXCHHH CBA3M M JPYTHX CIELUHAIBHBIX COOPYKCHHH, NPH 3TOM
CJIe/TyeT MPUMEHSTh MapKH CTaJIN:

BO BCEX KIIMMAaTHYECKUX paiioHax, kpome Ij, lp, Il m I3, mapky 20 mo 'OCT 8731-87, HO ¢
JIOTIOJTHUTENILHBIM TPEOOBAaHUEM IO yJApHOW BSI3KOCTH mpu Temmepatype muuyc 20°C He menee 30
Jhx/em? (3kre-m/em?);

B KIIMMaTnieckux paiionax Iy, 11, u I3 — mapky 09T2C mo I'OCT 8731-87, HO ¢ TOTIOITHUTEIEHBIM
TpeOOBaHUEM IO YIAapHOH BA3KOCTH mpu TemiepaTtype MuHyc 40°C He menee 40 Jlx/cm? 4 KFC'M/CMZ)
MIPY TOJIIMHE CTEHKHU 10 9 MM U 35 ,Z[)K/CM2 (3.5 KFC-M/CMZ) Ipu TOMIIMHE cTeHKH 10 MM u Ooree.

He nomyckaercs npuMeHSTh OecIIOBHBIE ropsiue/ie)OpMHUpPOBAaHHBIE TPYObI, M3TOTOBJICHHBIE M3
CJINTKOB, MMEIOIINX MapKUpoBKy c smTepoMm "JI', He mpormreamme KOHTPOJIb HEPa3pyLIAIONIUMH
METOJIaMH.

8. K coproBOoMy mpokarty (kpyr, KBaapart, monoca) no TY 14-1-3023-80, TOCT 380-71* (c 1990 r.
T'OCT 535-88) uw I'OCT 19281-73* mpenbsBisrOTCS Takue ke TpeOOBaHWS, KaK K (PaCOHHOMY
npokaTy Tako# e tommuHbl o OCT 27772-88. CooTtBercTBHE Mapok craneit mo TY 14-1-3023-80,
I'OCT 380-71*, TOCT 19281-73* u I'OCT 19282-73* cramsm mo I'OCT 27772-88 cnemyer
oTpeneNsTh 1mo Tabdi. 51,0.



Ta6muma 51*

HopmaTuBHBIe M pacyeTHbIE CONPOTHUBJIEHNUS NPH PACTSIKEHNH, CKATHH M U3rude JHUCTOBOI0, INHPOKONOJI0CHOT0 YHHUBEPCAIbHOT0 U (aconnoro npokara no F'OCT
27772-88 15 cTaJIBHBIX KOHCTPYKIMIA 31aHMI B COOPYKeHU

HopmarusHoe COl'[pOTI/IBJ'IeHI/Iez, MIla (KFC/MMZ),

PacuerHoe COHpOTI/IBHeHI/Ieg, Mlla (KI‘C/CMZ), IIpOKaTa

TOHHII/IHE[ IpoKkara
CTEU'H) HpOKaTal, JIMCTOBOIO, JIMCTOBOT'O, HIMPOKOIIOJIOCHOTO
MM HIUPOKOIIOJIOCHOTO Q)acomioro YHUBCPCAJIBHOTO (baCOHHOFO
YHUBEPCAIBbHOT'O
Rin Run Run Run R, R, R, Ry
C235 Ot 2 510 20 235(24) | 360(37) | 235(24) | 360(37) | 230(2350) | 350 (3600) 230 (2350) 350 (3600)
Ce.201040 | 225(23) | 360(37) | 225(23) | 360(37) | 220(2250) | 350 (3600) 220 (2250) 350 (3600)
Cp.40 10 100 | 215(22) | 360 (37) - - 210 (2150) | 350 (3600) - -
Cs. 100 195(20) | 360 (37) _ _ 190 (1950) | 350 (3600) _ _
C245 Ot 2 710 20 245(25) | 370(38) | 245(25) | 370 (38) | 240 (2450) | 360 (3700) 240 (2450) 360 (3700)
CB. 20 110 30 _ _ 235 (24) | 370 (38) _ _ 230 (2350) 360 (3700)
€255 Or2m039 | 255(26) | 380 (39) - - 250 (2550) | 370 (3800) - -
Or 4 510 10 245(25) | 380(39) | 255(26) | 380(39) | 240 (2450) | 370 (3800) 250 (2550) 370 (3800)
Ce. 107020 | 245(25) | 370(38) | 245(25) | 370(38) | 240(2450) | 360 (3700) 240 (2450) 360 (3700)
CB.201040 | 235(24) | 370(38) | 235(24) | 370(38) | 230(2350) | 360 (3700) 230 (2350) 360 (3700)
C275 Or2 510 10 275(28) | 380(39) | 275(28) | 390 (40) | 270 (2750) | 370 (3800) 270 (2750) 380 (3900)
Ce. 101020 | 265(27) | 370(38) | 275(28) | 380(39) | 260(2650) | 360 (3700) 270 (2750) 370 (3800)
C285 Or2m039 | 285(29) | 390 (40) - - 280 (2850) | 380 (3900) - -
Or4 110 10 275(28) | 390(40) | 285(20) | 400 (41) | 270 (2750) | 380 (3900) 280 (2850) 390 (4000)
Ce. 101020 | 265(27) | 380(39) | 275(28) | 390(40) | 260(2650) | 370 (3800) 270 (2750) 380 (3900)
C345 Or2 70 10 345(35) | 490(50) | 345(35) | 490 (50) | 335 (3400) | 480 (4900) 335 (3400) 480 (4900)
Ce. 101020 | 325(33) | 470(48) | 325(33) | 470(48) | 315(3200) | 460 (4700) 315 (3200) 460 (4700)
CB.20040 | 305(31) | 460(47) | 305(31) | 460(47) | 300(3050) | 450 (4600) 300 (3050) 450 (4600)
CB. 4071060 | 285(29) | 450 (46) - - 280 (2850) | 440 (4500) - -
Cp.601080 | 275(28) | 440 (45) - - 270 (2750) | 430 (4400) - -
Cp. 80 10 160 | 265(27) | 430 (44) _ _ 260 (2650) | 420 (4300) _ _
C345K | Or4 10 10 345 (35) | 470(48) | 345(35) | 470 (48) | 335(3400) | 460 (4700) 335 (3400) 460 (4700)
C375 Or2 710 10 375(38) | 510(52) | 375(38) | 510(52) | 365 (3700) | 500 (5100) 365 (3700) 500 (5100)
Ce. 101020 | 355(36) | 490 (50) | 355(36) | 490 (50) | 345(3500) | 480 (4900) 345 (3500) 480 (4900)
CB.20040 | 335(34) | 480(49) | 335(34) | 480(49) | 325(3300) | 470 (4800) 325 (3300) 470 (4800)
C390 Ot 4 710 50 390 (40) | 540 (55) _ _ 380 (3850) | 530 (5400) - -
C390K | Or4 1030 390 (40) | 540 (55) _ _ 380 (3850) | 530 (5400) _ _
C440 Ot 4 710 30 440 (45) | 590 (60) - - 430 (4400) | 575 (5850) - -
Cp.30 050 | 410(42) | 570 (58) _ _ 400 (4100) | 555 (5650) _ _




€590 Or 10 1036 | 540(55) | 635 (65) _ _ 515 (5250) 605 (6150) — —

C590K | Or161040 | 540(55) | 635 (65) _ _ 515 (5250) 605 (6150) — —

1. 3a TommHy (hacOHHOTO MpPOKaTa CIIEAyeT NPUHIMATh TOJIINHY TOJNKH (MHHAMAJIBHAS €r0 TONIINHA 4 MM).

2. 3a HOPMAaTUBHOE CONMPOTHUBIICHNE TIPHHATH HOPMAaTUBHEIE 3HAYCHHUS TIpeiea TeKyIeCTH U BpeMeHHoro conporusienus mo ['OCT 27772-88.

3. 3HaueHMS PACUCTHBIX CONPOTHUBICHUI MOIYyYCHBI JEICHHEM HOPMATHUBHBIX CONPOTHBICHHH Ha KO3()(HUIMEHTH! HAZEKHOCTH MO MaTepHaiy,
OTIpE/IC/ICHHEIE B COOTBETCTBHH C IT. 3.2%, ¢ okpyrieHHeM 10 5 MITa (50 krc/cm?).

[Ipumeuanne. HopmaTuBHBEIC U pacdeTHBIE CONPOTUBIICHUS M3 CTAJIH IMOBBIIICHHOW KOPPO3HOHHOM CTOMKOCTH (CM. IpuMed. 5 k Tadbn. 50%*) cnemyer
NPUHAMATH TAKAMU JK€, KaK JUIl COOTBETCTBYIONIMX CTaleH 0e3 Menu.

Tabmnma 51, a.

HOpMaTI/lBHl)Ie H PaC4Y€THbIC COIPOTUBJICHUSA NPH PACTAXKECHUH, C:KATHUH U n3ruoe prﬁ JJIs1 CTAJbHBIX KOHCprKHl/Iﬁ 31aHUA U COOpy)ICEHHﬁ.

Tonumua HopmarusHoe COHpOTI/IBJ‘IeHI/Iel MIla | PacuerHoe COHpOTI/IBJ'IeHI/Iez, MIla
Mapxku cranu I'OCT wm TY CTCHKH, (krc/em?) (krc/em?)
MM Ryn Run Ry Ry

BCr3km, BCr3rc, I'OCT 10705-80* o 10 225 (23,0) 370 (38,0) 215 (2200) 350 (3550)
BCr3cn

BCr3nc, BCr3cn I'OCT 10706-76* 5-15 245 (25,0) 370 (38,0) 235 (2400) 350 (3550)
20 I'OCT 8731-87 4-36 245 (25,0) 410 (42,0) 225 (2300) 375 (3800)
16I2AD TV 14-3-567-76 69 440 (45,0) 590 (60,0) 400 (4100) 535 (5450)

1. 3a HOpMaTHMBHBIE CONPOTHBICHHS NPHHATH MHUHUMAJIbHBIC 3HAUEHMS IIpeliesla TEeKYy4eCTH M BPEMEHHOTO CONPOTHBICHUS,
MPUBOJMMBIC B TOCYIAPCTBEHHBIX OOIIECOIO3HBIX CTAHIAPTAX WIM TeXHHUecKuX yciomit, MIla (krc/mm?). B Tex ciyuasx, korma 5T
3HAYEHHsI B TOCY/IApCTBEHHBIX OOIIECOIO3HBIX CTAaHIApTaX MM TEXHHYECKHX YCJIOBHUSX IIPUBEICHBI TOJIBKO B OJHOM CHCTEME EJUHUIl —
(kre/mm?), HOpMaTUBHBIE cONpOTHBIIEHUs, MIla, BEIUMCIIEHBl YMHOXKEHHEM COOTBETCTBYIOIIMX BeIMYMH Ha 9,81 ¢ okpyranenuem no 5 MIla.

2. 3HaueHMs pacUETHBIX CONPOTHBIICHUH TIOJTydeHBI IeJICHNEM HOPMATHBHBIX conpoTusieHunii, MI1a, Ha k03¢ GHIHEHTH HaIe)KHOCTH 110
MaTepHaJly, ofpe/eNnseMbie B COOTBETCTBHH C I 3.2%, ¢ OKpyrIeHneM 10 5 MIIa; 3HaUeHHs pACUETHBIX COMPOTHBICHHH, KIC/CM? TIOTydeHbI
JIeJIeHneM pacyeTHbIX conpoTusienuii, MIla, na 0,0981.

[Ipumeuanune. Hopmarusasie conportuBieHus Tpyo u3 cranmu Mapku 0912C mo 'OCT 8731-87 ycTaHABIMBAIOTCS IO COTJIAIICHHIO
CTOPOH B COOTBETCTBHH C TPEOOBAHMSIMU YKa3aHHOT'O CTaHAAPTa; pacieTHhIC CONPOTUBIICHHUS — COTIIACHO I1. 3.2* HACTOSIIIMX HOPM.




Tabauna 51, 6

Mapku cranan, 3amensiemble craasamu no FOCT 27772-88

Cramu no I'OCT 3aMmeHseMast MapKa CTalu I'OCT umu TY
27772-88
C235 BCr3kn2 I'OCT 380-71**
BCr3kmn2-1 TY 14-1-3023-80
18kn I'OCT 23570-79
C245 BCt3nc6 (nuctoBoii mpokar tommmuon 10 20 MM, | TOCT 380-71**
(aconHnsIi — 110 30 MM)
BCr3mnc6-1 TY 14-1-3023-80
18mc I'OCT 23570-79
C255 BCr3cn5, BCt3I'nceS, BCr3nc6 (nucrosoii npokar | TOCT 380-71**
tonuuHoi cB. 20 mo 40 mM, ¢daconHslii — cB. 30
MM),
BCt3cm5-1, BC3I'mcs-1, TV 14-1-3023-80
18cm, 18I'mc, 18'cn I'OCT 23570-79
C275 BCr3nc6-2 TV 14-1-3023-80
C285 BCr3cn5-2, BCt3I'mc5-2 TY 14-1-3023-80
C345, C345T 09172 I'OCT 19281-73%,
I'OCT 19282-73*
09172C,
14I"2 (nuctoBoii, pacOHHBIN MPOKAT TONLIMHON 10
20 Mm), I'OCT 19282-73*
15XCH/JI (stuctoBO# mpoKat ToAmuHON 10 10 MM,
(aconHbId — 110 20 MM)
12I2C rp. 1 TY 14-1-4323-88
0912 rp. 1,
092 rp. 2,
09I2C rp. 1, TV 14-1-3023-80
1412 p. 1
(daconnsrii — 10 20 Mm)
390 TV 14-15-146-85
BCrTnc I'OCT 14637-79*
C345K 10XH/IT I'OCT 19281-73%,
I'OCT 19282-73%,
TV 14-1-1217-75
C375, C375T 09I"2C 1p. 2 TV 14-1-3023-80
12I22C rp. 2 TV 14-1-4323-88
14I'2 rp. 1 (dacoHHBII npokaT TOMIMHON cB. 20
MM), TV 14-1-3023-80
14I'2 rp. 2 (dacoHHbI mpokaT TOMIMHON g0 20
MM)
14I'2 (acoHHBIH M JHCTOBOM MPOKAT TOJIIHHOH
cB. 20 Mm),
10I2Cl1, I'OCT 19281-73%,
I5XCHA (daconnsii mpokar tomunHoi cB. 20 [ TOCT 19282-73*
MM, JINCTOBOM — cB. 10 MM),
10XCH/ (daconssrii mpokaT 0e3 orpaHHYCHHS
TOJIITUHBI, JINCTOBOW — TOMIMHON 110 10 MM)
C390, C390T 14T2AD,
10I'2C1 TepmoymnpoYHEeHHaS, I'OCT 19282-73*
10X CH/] (iucToBOM TIpOKAT TOMMKUHOM cB. 10 MM
C390K 15 2AD e I'OCT 19282-73*
C440 16I2A®, 1812Adrc, I'OCT 19282-73*
15I"2CD tepMoynpoIHEHHAs
C590 12I"2CM® TV 14-1-1308-75




C590K | I2TH2M®AIO | TV 14-1-1772-76

IIpumeuanus: 1. Cramu C345 u C375 xareropuii 1, 2, 3, 4 no 'OCT 27772—-88 3aMeHsIOT cTanu
KaTeropuit cootBeTcTBeHHO 6, 71 9, 12, 13 1 15 mo T'OCT 19281-73* u TOCT 19282-73*.

2. Cramun C345K, (C390, C390K, C440, C590, C590K mo I'OCT 27772-88 3amMeHSIOT
COOTBETCTBYIOIIME Mapku cramm kareropuid 1-15 mo I'OCT 19281-73* u T'OCT 19282-73*,
yKa3aHHbIE B HACTOSIIIECH TabJHIe.

3. 3amena craneit mo 'OCT 27772-88 cransimu, MOCTaBISIEMBIMU 1O APYTHM TOCYAAapPCTBEHHBIM
00I1IECOI03HBIM CTaH/IAPTaM M TEXHUYECKHM YCIIOBHUSIM, HE IIPEyCMOTPEHA.

Tabnuma 52*

PacyeTHble CONPOTHBIICHHSI MPOKATA CMATHIO TOPLEBOii MOBEPXHOCTH, MECTHOMY CMSITHIO B
NUJIMHIPUYECKUX MIAPHUPAX, THAMETPAILHOMY C:KATHIO KATKOB

Pacuernrle conporusnenus, MIla (krc/em?)
Bpemennoe CMSITHIO JMaMeTPaIbHOMY
COIPOTHUBIICHHE CYKATHIO KATKOB
npokara, TOPLIEBOM MECTHOMY B (ipu cBOOOTHOM KacaHUH B
MIla MOBEPXHOCTH (TIpH IJIMHAPUIECKUX | KOHCTPYKIHSAX C OTPAHHYCHHON
(krc/em?) HAJIMYHAN TIPUTOHKH) mrapHupax (mandax) TTOJIBHYKHOCTBIO)
MPH IUIOTHOM KacaHHU
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) 209 (2140) 10 (100)
470 (48) 427 (4360) 214 (2180) 11 (110)
480 (49) 436 (4450) 218 (2230) 11 (110)
490 (50) 445 (4550) 223 (2280) 11 (110)
500 (51) 455 (4640) 228 (2320) 11 (110)
510 (52) 464 (4730) 232 (2370) 12 (120)
520 (53) 473 (4820) 237 (2410) 12 (120)
530 (54) 473 (4820) 237 (2410) 12 (120)
540 (55) 482 (4910) 241 (2460) 12 (120)
570 (58) 504 (5130) 252 (2570) 13 (130)
590 (60) 522 (5310) 261 (2660) 13 (130)
635 (65) 578 (5870) 289 (2940) 14 (140)
[pumeuanue. 3HAYEHHS PACUCTHBIX COINPOTUBICHUI MOJydYeHbl MO ¢dopmynam pasa. 3

HACTOSIIIMX HOPM IIpH ), = 1,1.

Tabmuma 53

PacuerHble CONMPOTUBJ/ICHUA OTJIMBOK U3 yr.uepozmnoi'l CTaJIn

Ycmoaoe | Pacuernsie conpotuBnenus, MIla (krc/cM2), oTIIHBOK
HanpsxeHHoe cocTosiHIE 0003Ha- 13 YIIEPOANCTOM CTAIN MapOK
YCHUE 15J1 25]1 35]1 45]1

Pactsbxenue, cxxarue ¥ u3ruo Ry 150 (1500) | 180 (1800) [ 210 (2100) [ 250 (2500)
Casur Rs 90 (900) | 110(1100) [ 130 (1300) [ 150 (1500)
Cwmsitne TOpIIEBOE Rp 230 (2300) | 270 (2700) | 320 (3200) | 370 (3700)
MOBEPXHOCTH (TIpU  HAIMYUH
HMPUTOHKH)
Cwmsitne MECTHOE B Rip 110 (1100) | 130 (1300) | 160 (1600) | 180 (1800




IJIMHAPUYECKUX — [IAPHUPAX
(angax) npu TJIOTHOM
KaCaHUH
JuametpanbHoe ckatve Reg 6 7 8 10
KaTKOB  IpU  CBOOOIHOM (60) (70) (80) (100)
KacaHuu (B KOHCTPYKIUSIX C
OrpaHUYEHHON
TIOJIBUDKHOCTBIO)

Tabnuna 54

PacdeTHble CONPOTHBJIEHHS OTJIMBOK U3 CEPOro YyryHa

HanpspkenHoe coctostHre Yenouoe | Pacuernsie conporusienns, MIIa (krc/cM?), OTIHBOK 13
0003Haue CEeporo 4yryHa Mapok
HEE CUl15 CY20 CU25 CY30

PacTsokeHne IEHTPAIbHOE | Ry 55 (550) 65 (650) 85 (850) | 100 (1000)
IpU U3rube
Cxxatue LUEHTPaJIBbHOE U TPH R. 160 (1600) | 200 (2000) 230 (2300) | 250 (2500)
u3ruoe
Cagur Rs 40 (400) 50 (500) 65 (650) 75 (750)
Cwmsitie TOPLIEBOI Rp 240 (2400) | 300 (3000) 340 (3400) | 370 (3700)
HOBEPXHOCTH (TIPU HATHYHH
MIPUTOHKH)

[Ipunoxenue 2

MATEPHAJIBI VIS COEIUHEHUIN CTAJTBHBIX KOHCTPYKIIAN U KX

PACYETHBIE COITPOTUBJIEHUSA

Tabmuma 55*

MaTtepuaJisl 17151 CBapKH, COOTBETCTBYIOIINE CTATH

Matepuais! AJisi CBapKU

I'pynmst Cramm noJ (rocom B YTJICKUCIIOM Ta3e (110 | HOKpPHI
KOHCTPYKIUH B I'OCT 8050—-85 unmu B | ThIMH
KJIMMAaTHYECKUX €ro CMECH C aprOHOM | 3JIEKTpP

paiioHax (mo TOCT 10157-79*) | omamu

Mapxku THIIOB
1o
¢urocoB (1o CBapOYHOI MPOBOJIOKH (110 IroCT
T'OCT 9087— T'OCT 2246-70%) 9467
81%) 75*
2, 3 u 4 — Bo Bcex | C235, C245, C255, AH-348-A, CB-08A, D42,
paiionax, kpome Iy, | C275, C285, 20, | AH-60 CB-08T'A D46
I, 1, u1ls BCr13xkm, BCr3mc,
BCt3cn
C345, C345T, C375, | AH-47, AH-43, | Ce-10HMA CB-0812C 3250
C375T, €390, | AH-17-M, Ca-1012,
C390T, C390K, | AH-348-A" CB-08T'A?,
C440, 16I2A®, Ce-10I'A?
0912C
C345K AH-348-A Ce-08X1/110 | Cs- 950A°
08XT2CJIHO
1 — Bo Becex|C235,C245, C255, AH-348-A CB-08A D42A,
paiionax; 2, 3 u 4| C275, C285, 20, Cs-08T'A D46A




— B paiionax Iy, I, | BCt3kn, BCt3mc,
I, ull; BCr3cn
C345, C345T, C375 | AH-47, AH-43, | Ce-10HMA, CB-0812C D50A
C375T, 09T2C AH-348-A" Ca-1012%,
CB-08T'A?,
CB-10T'A?
C390, C390T, C390K | AH-47, Ce-10HMA, D50A
C440, 16I2AD AH-17-M, Ce-10I22,
AH-348-A" CB-08T'A?,
Ca-10T'A?
C345K AH-348-A Ce-08X1J110 | Cs- 950A°
08XT2CJIHO
C590, C590K, AH-17-M Cs- Cs- 260,
C590K1I 08XH2I'MIO | 10XT2CMA, (370
Ce-10HMA Cs-
08XT'CMA,
CB-0812C
1. Tlpumenenue ¢aroca AH-348-A T1peOyer mpoBelneHUS AOMOJIHHUTENBLHOTO KOHTPOJIS

MEXaHMYECKUX CBOHCTB MeTajyla IBa MpPH CBapKe COSAUMHEHUN DJIEMEHTOB BCEX TOJIIMH JIJIs
KOHCTPYKIIMHM B KIMMaTudeckux paiioHax Iy, lp, Il; u I3 u Tommub cBeime 32 MM — B OCTaJIbHBIX
KJIMMAaTHYECKUX palioHax.

2. He npuMeHsTh B couetanuu ¢ pmrocom AH-43.

3. IIpuMeHATH TONBKO 3eKTpo sl Mapok 03C-18 u K/I-11.

I[MIpumeuanus: 1. [IpoBonoka mapku CB-08X1/11O nocrasmsercss mo TY 14-1-1148-75, mapku
CB-08XI2C/IIO —mo TY 14-1-3665-84.

2. Tlpy COOTBETCTBYIOIIEM TEXHUKO-DKOHOMUYECKOM OOOCHOBAaHHMM [UISi CBapKHd KOHCTPYKIMA
paspelaercsi HCHOJIb30BaTh CBApOYHBIE Marepuaibl (TMPOBOJOKH, (IIFOCHI, 3allMTHBIE Tasbl), HE
yKa3aHHbIe B HacTosAuler tabaune. I1pu 3ToM MexaHudeckue CBOMCTBA METalljIa 1IIBa, BBITOIHAEMOIO C
X TIPUMEHEHHEM, JIOJDKHBI OBITh He HIDKE CBOICTB, oOecreuyMBaeMbIX NPHMEHEHHEM MaTepHanoB
COIJIACHO HACTOsIIIEH TabuLe.

Tabnuma 56

HOpMaTI/lBHbIe H pacyeTHbIC COITPOTUBJICHUA METAJLJIa IIBOB CBAPHBIX COGZIPIHGHI/Iﬁ C
YIJI0BbIMH HIBAMU

CBapovHbEIe MaTEepPHAIIBI Ryun, MIla Ry, MIla

tun 3nekrpona (mo FOCT MapKa IPOBOJIOKH (krc/em?) (kre/em?)
9467-75)

D42, 342A Cs-08, CB-08A 410 (4200) 180 (1850)

D46, D46A CB-08T'A 450 (4600) 200 (2050)

350, 350A Cs-10T'A, CB-081"2C, 490 (5000) 215 (2200)

Ce-08T"2CI1, IT1-AHS, TII1-AH3
260 CB-08T2C*, C-08['2CLI*, 590 (6000) 240 (2450)
Ce-10HMA, Cg-10I2
270 Ce-10XI2CMA, 685 (7000) 280 (2850)
CB-08XH2I'MIO
285 - 835 (8500) 340 (3450)

* ToJBKO JUIsI TIBOB € KaTeToM Kf < 8 MM B KOHCTPYKIHMSIX W3 CTallM C MpeaesioM Texydecti 440
MITa (4500 krc/cm?) u Goee.

Tabmuma 57*

TpeGoBanus k 00JITaM NIPH Pa3INYHBIX YCJIOBHAX UX NPUMEHEHHSA

Ycaous I TexHonOTHYeCKHE TPeOOBAHHS




IIPUMCHEHHUS no I'OCT 1759.4-87
KJIMMATHYECKUH | yCIOBHS pabOThI KJ1acc JOIOJIHUTEILHBIE BUIBI MapKH CTaju
paiion 00nTOB TOYHOCTH ucnbiTanuii (tabmn. 10) 60nTOB
(Tabmn. 1)
B KOHCTPYKIHMAX, HE PACCYMTHIBAEMbBIX HA BHIHOCIMBOCTH
Bce paiionsr, Pactsoxenne wnn 4.6;5.6 ITos. 1 ITo Tabm. 1
kpome Iy, Iy, Il & cpes 4.8:5.8 To xe To xe
** 6.6 To xe 35
8.8 - 35X; 38XA
10.9 — 40X
Iy, I, o u1l; Pactspxenue ninn 4.6;5.6 IMo3. 1 u4 ITo Tabm. 1
cpes 4.8*: 5.8* ITos. 1 To xe
8.8 IMo3.3u7 35X; 38XA
Cpes 4.8:5.8 T1o3.1 ITo Tabm. 1
8.8 - 35X; 38XA
10.9 — 40X
B KOHCTPYKIHSIX, HE PACCYNTHIBAEMbIX HA BHIHOCIMBOCTh
Bce paiioHsl, PacTspxenue mm 4.6;5.6 ITo3. 1 u4 ITo Tabm. 1
kpome Iy, Iy, I, cpes 6.6 To xe 35
** 8.8 — 35X; 38XA
Cpes 48;5.8 ITo3.1 ITo tabm. 1
PRIPSRIn Pactspxenue win 4.6;5.6 ITo3. 1u4 ITo Ta6m. 1
cpes 8.8 IMo3.3u7 35X; 38XA
Cpes 48;5.8 ITo3.1 ITo tabm. 1
8.8 — 35X; 38XA
Iy Pactspkenue win 8.8 IMo3.3u7 35X; 38XA
cpes
Cpes 46;5.6 ITo3. 1 u4 ITo tabm. 1
4.8*; 5.8* TTos.1 To xe
8.8 - 35X; 38XA

* TpeOyeTcs TOMOTHUTENBHBIN OCIEAYIOMUH oTITycK mipu t = 650°C
** A Takke NSl KOHCTPYKIHMH, BO3BOJAWMBIX B KIMMAaTH4ecKuX paioHax Ij, lp, Il u Il3, HO
IKCIUTYaTUPYEMBIX B OTAILTHBAEMbIX IOMEIICHHSX.

Iprumeganus: 1. Bo Bcex kimMaTmyeckux paitoHax, kpome I;, lp, 1l uw I3 B HepacueTHBIX
COCIMHEHMSIX JOIMYCKAeTCs MPUMEHATH OONTHI ¢ moArosioBkoM kimacca touHoctd C m B mo T'OCT
15590-70* u T'OCT 7795-70 06e3 IOMONHHUTENBHBIX BHIOB WCIBITAaHHUHA, NPEIyCMOTPCHHBIX B
HacTosiei Tabuune.

2. Ipu 3akaze 6onToB KiaccoB npouHocTH 6.6; 8.8; 10.9 mo TOCT 1759.4—87* cnenyet yka3bsIBaTh
MapKH CTaJIH.

3. Ilpum 3aka3e OOATOB KiaccoB Mpo4yHOCTH 4.8 U 5.8 HE0OXOAWMO YKa3bBIBaTh, YTO MPHUMCHEHUE
ABTOMATHOM CTaJM HE JIOITyCKaeTCsl.

4. Bsicokompounsle Oonter mo ['OCT 22356—77* w3 cramm mapku 40X "cemekt" 06e3

PEryjinpyeMoro HaTsKEHUA MPUMCEHSAIOTCA B TEX K€ KOHCTPYKLHUAX, YTO U 00JITHI KJIacca MMPOYHOCTH
10.9.

Tabimma 58*

PacyeTHbIe CONPOTUBJIEHHS CPe3y U PACTSIKEHHUIO 0OJITOB

Hanpsxennoe |  VYcinoBHoe Pacuernoe conpotusnenue, MIla KFC/CMZ), 00JITOB KJlacca
cocTostHue | oOo3HaueHue 4.6 4.8 5.6 5.8 6.6 8.8 10.9
Cpes Rps 150 160 190 200 230 320 400
(1500) | (1600) [ (1900) | (2000) | (2300) | (3200) (4000)
Pactskenue Ryt 170 160 210 200 250 400 500
(1700) | (1600) | (2100) [ (2000) | (2500) | (4000) (5000)

[Ipumeuanune. B Tabnuie yka3aHbl 3Ha4e€HHsS PACUYETHBIX CONPOTHBICHHH JJISI OJXHOOOJITOBBIX
COEIMHEHUH, BBIYMCIICHHBIE IO (OpPMyJIaM pasl. 3 HACTOSIIMX HOPM ¢ okpyrienueM a0 5 MIla (50



kre/em?).

Tabiuma 59*

Pacuernbie COIIPOTHUBJICHUA CMATHUIO 3JIEMEHTOB, COCAMHACMbIX ooaTaMHu.

BpeMeHHOC COIIPOTUBJICHUEC PacuerHbie COIIPOTUBJICHUS, Mlla (KFC/CMZ), CMATHIO DJICMCHTOB,
CTaJIi COCAUHACMBIX 3JICMCHTOB, COCAUHSIEMBIX 60J'ITaMI/I
MIla (KFC/CMZ) KJlacca TOYHOCTH A | KJ1accoB TOUHOCTH B 1 C, BEICOKOIIPOYHBIX
0e3 peryaupyeMoro HaTsHKCHUS
360 (37) 475 (4800) 430 (4350)
365 (37) 485 (4900) 440 (4450)
370 (38) 495 (5100) 450 (4600)
380 (39) 515 (5300) 465 (4800)
390 (40) 535 (5500) 485 (5000)
400 (41) 560 (5750) 505 (5200)
430 (44) 625 (6400) 565 (5800)
440 (45) 650 (6650) 585 (6000)
450 (46) 675 (6900) 605 (6200)
460 (47) 695 (7150) 625 (6400)
470 (48) 720 (7350) 645 (6600)
480 (49) 745 (7600) 670 (6850)
490 (50) 770 (7850) 690 (7050)
500 (51) 795 (8150) 710 (7250)
510 (52) 825 (8400) 735 (7500)
520 (53) 850 (8650) 760 (7750)
530 (54) 875 (8950) 780 (7950)
540 (55) 905 (9200) 805 (8200)
570 (58) 990 (10 050) 880 (8950)
590 (60) 1045 (10 600) 930 (9450)

[Tpumevanue. 3HaYCHUs PACUETHBIX CONPOTHUBIICHUI MOJIyYeHBI 10 (opMyliaM pasi. 3 HACTOSIIMX
2
HOPM ¢ OKpyriienreM 10 5 MIla (50 krc/cm®).

Tabnuma 60*
PacyeTHble cONPOTHBJIEHUS PACTSKEHUIO (PYHIAMEHTHBIX 00JITOB.
Pacuernslie conporusnenus, Mlla (KFC/CMZ),
60JITOB M3 CTAJI MAPOK
Huamerp 6ontoB, | BCt3kn2 mo 'OCT 380-71** (c 09I"2C no 10I'2C1 no
MM 1990 r. TOCT 535-88) I'OCT 19281-73* I'OCT 19281-73*

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) -

I[Ipumeuanne. 3HAYEHHS pACUETHBHIX COMPOTHBICHWHA MOIy4eHBl 1o Qopmymam pasg. 3

HACTOSIIIIEX HOPM C OKpyTIIeHHeM 10 5 MITa (50 kre/cm?).

Tabmuma 61*

MexaHnn4eckue cBOHCTBa BRICOKONMPOYHBIX 001T0B o 'OCT 22356-77*

HomunanbHbIN
JaMeTp pe3nosi d,

Mapka cranu
mo 'OCT 4543-71*

Haumensbiee conpoTuBieHue
2 2
Rpun, H/MM® (kre/MM©)



MM
Ot 16 no 27 40X “cenekt” 1100 (110)
30X3M, 1350 (135)
30X2HM®DA

30 40X “cenekt” 950 (95)
30X3M®, 35X2AD 1200 (120)

36 40X “cenekt” 750 (75)
30X3M®D 1100 (110)

42 40X “cenekt” 650 (65)
30X3Md 1100 (110)

48 40X “cenekt” 600 (60)

30X3M®D 900 (90)

Tabnuma 62*

Ilnomaau cevenusi 60aToB coriaacuo CT CIB 180-75, CT CIB 181-75 u CT CIB 182-75

d, MM 16 18* 20 22* 24 | 27| 30 36 42 48
A, oM’ 201 | 254 | 3,14 | 3,80 |4,52 572|706 | 10,17 | 13,85 18,09
Apn, oM 1,57 1,92 245 | 3,03 | 352|459 |560]| 816 | 11,20 14,72

* BoNThI yKa3aHHBIX TUaMETPOB IIPHUMEHSTh HE PEKOMEHIYETCSL.

OUBNYECKUE XAPAKTEPUCTHKU MATEPHUAJIOB

[Ipunoxenue 3

Tabmuma 63

duznueckue XAPAKTEPUCTUKU MATEPUAJIOB NJIA CTAJIBHbIX ROHCprKHl/Iﬁ

XapakTepucTUKa 3HaueHus
I110THOCTE P, KT/M®:

MPOKaTa U CTaJbHBIX OTJIMBOK 7850
OTJIIMBOK U3 YyT'yHa 7200
Koadduument muneitHor0 pacumpenus «, ° c!t 0,12-10*

Moyis ynpyroctu E, MITa (kre/cm?):

MIPOKATHOH CTalld U CTaJTbHBIX OTIUBOK

OTJIMBOK U3 YyTyHa MapoK:

CUl1s

CY20, CU25, CU30

MYYKOB U MPs/ICH MapauieIbHBIX TPOBOJIOK

KaHATOB CTaJbHBIX:

CIHMPAIBHBIX ¥ 3aKPBITHIX HECYIIHX

JIBOMTHON CBUBKH

JIBOMHOM CBUBKH C HEMETAJUIMYECKUM CEPACYHUKOM
Monynbs cliBUra NMpoKaTHOW CTIM M CTAIBHBIX OTIIMBOK G,
MIla (krc/cm?)

KoadpunmenT monepeunoii aepopmarnuu (I[Tyaccona) v

[Ipumeuanne. 3HAUYCHUS MOMIYISA

YOPYrocTH  JaHbl  JIs

2,06-10° (2,1-10%

0,83-10° (0,85-10°)
0,98-10° (1,0-10°%)
1,96-10° (2,0-10°)

1,67-10° (1,7-10°
1,47-10° (1,5-10%
1,27-10° (1,3-10°)
0,78-10° (0,81-10°

0,3

KaHaTOB,

MPeBapUTENLHO BBITSAHYTHIX ycuiueM He MeHee 60 % pa3phIBHOTO YCHIIUS IS

KaHaTa B IICJIOM.

duznyecKne XapaKkTePUCTHKH MPOBOJAOB H MPOBOJIOKH

Ta6muma 64



Mapxka u Monyns ynpyroctu | Koadduuunent nuneiinoro
Haumenosanue HOMMHAJIBHOE E, MIla (krc/cm?) pacumpenns o, © C
MaTepuaioB CCUCHUC, MM2

AJFOMMHUEBBIC  TPOBOJA A, AKII; 16-800 0,630-10° 0,23-10*

o FOCT 839-80*E (0,642-10%

Menusle  mpoBoma IO M; 4-800 1,300-10° 0,17:10*

I'OCT 839-80*E (1,326-10°%)

CraeaatOMHHEBBIC AC, ACK; ACKII,

nposoga no I'OCT 839- ACKC

80*E mpu  OTHOIICHUH

rmomaueﬁ AJIOMUHHUS K

CTajii, paBHOM:

6-6,25 10 u Gornee 0,825-10° 0,192.10°*
(0,841-10°%)

0,65 95 1,460-10° 0,139-10°*
(1,489-10°%)

4,29-4,39 120 u Gonee 0,890-10° 0,183-10°*
(0,907-10°)

7,71-8,04 150 u Gonee 0,770-10° 0,198-10°*
(0,785-10°)

1,46 185 u Gonee 1,140-10° 0,155-10°*
(1,163-10°%)

12,22 330 0,665-10° 0,212.10°*
(0,678-10°)

18,2-18,5 400 u 500 0,665-10° 0,212.10°*
(0,678-10°)

bumeTammueckas BCM 1

cTaJieMeaHast IIPpOBOJIOKA

mo TOCT  3822-79*

JAaMEeTpOM, MM:

1,6-4 2,0-12,5 1,870-10° 0,127-10°*
(1,906-10°)

6 28,2 1,900-10° 0,124-.10°*
(1,937-10°%)

ITpumedanue. 3HaueHNE MACCHI IPOBOJOB U MPOBOJIOKH ciexyeT npuHuMaTh o 'OCT 839—-80*E u

I'OCT 3822-79*.

[Tpunoxenune 4*

KOS®OUIMEHTBI YCJIOBUI PABOTHI U151 PACTSIHYTOI'O OJJMHOYHOI' O
YT OJIKA, MTPUKPEILJISIEMOI'O OJJHOM ITOJIKON BOJITAMHA

Koadunment ycnouii paboTsl y. pu pacdere Ha NPOYHOCTH cedeHuit o opmyie (6) B Mectax
NPUKPEIUIIEMBIX  OJHOM IOJKOH Oonramy,

KpCIUICHUA DJIEMCEHTOB U3 OJWHOYHBIX YI'OJIKOB,
IMNOCTABJICHHBIMU B OJWH Ds,

npu pacCTOAHUAX BJAOJb YCWIHUA OT Kpasd 3JIEMEHTa 10 LEHTpa

6mmkatinero otepetis a > 1,5d u mexny nentpamu otseperuii b > 2d (3mecs d — quamerp otBepcTHs
Ut GouiTa) ¢ mpeenoM Tekydectd 10 380 MITa (3900 kre/cm?) cieayer onpenensTh mo Gpopmyie

nl

Ve = O
n

—|—a2,

rae A, — TUIomaAb CeUYeHHs yrojKa HeTTo;

An — TUTOIIA/Ib YACTH CEYEHUS MIPUKPETUIIEMOH ITOJIKK YTOJIKa MEXIY KpaeM OTBEPCTHS U IEPOM;

oy 1 o — k03 duimenHTsl, onpeaensemMsle 1o Tadi. 65 Ipu pacCTOSHUAX OT OCH YCTaHOBKH OOJITOB
Jo obymka yronka He mMenee 0,5b u 10 mepa He menee 1,2d (3mech b — mmpuHa nonku yronka, d —
JaMeTp OTBEPCTHS JUIsl O0NTa).

(164)*

Tabiuma 65



Koapduumnentoian u o

Koadpdpumment 3HAYCHUS @) U O, IPU KOJIUYCCTBE OONTOB B Py
2 3 4 5

o 1,82 1,49 1,20 0,87

o 0,195 0,37 0,48 0,61

[pu BeIYKCICHUH 3HAYCHHH A,, Ay 1 d CliefyeT yYUTBHIBATh MONOKUTENBHBIA JOMYCK HA IHAMETP
otBepctus d.

Jnst ogHOOONTOBBIX COSJMHEHUI NMPH PACCTOSIHUM BIOJb YCHJIMS OT Kpas dJIeMEHTa J0 LEeHTpa
6onra 2d > a > 1,35d xosddunmeHT ycnoBuit paboTsl . B Gopmyie (6) cremyer OnpemeisTh o

thopmyme

Vo= ﬂ[lﬂ% + 0,05] , (165)

rae f=1npua=2d; f=0,85nmpua=1,5d u = 0,65 npu a = 1,35d.
Koa¢pduuuneHTs! ycnoBuii paboThl j, YCTaHOBJICHHbIC B HACTOSIIIEM IPUJIOKEHHH M B MO3. 5 TabI.
6*, OJTHOBPEMEHHO HE YUUTHIBAIOTCS.

IIpunoxenue 5

KO2OPUIMEHTHBI JJIS1 PACYHETA HA TPOYHOCTDH 2JIEMEHTOB CTAJIBHBIX
KOHCTPYKIMI C YYETOM PA3BUTHSA IINIACTUYECKHUX JE®OPMAILIANA

Tabmuma 66
Koadduuuents c(c,), Cy, N
Tun Cxema ceueHust A y 3HavyeHns K0 PUIMESHTOB
CEUCHNUS —
AW
c(cy) Cy n npu M, = 0*
1 A 0,25 1,19
y A Y a9 | hd

—Z 0,5 1,12
1,47 15

X X —[ |: 1,0 1,07

2,0 1,04

A 1L
AT
y y
Ay

2 0,5 1,40
1,47 2,0

L y_éA‘ P 1,0 1,28

) S " 2,0 118

Aw y 0’5Af




3 y ¢ 0,25 1,19 1,07
/A 0,5 1,12 1,12
1,0 1,07 1,19 15
X X 2,0 1,04 1,26
/
0,5A
AN
Yy As
4 y A 05 1,40 1,12
|/ 1,0 1,28 1,20 2,0
. 2,0 1,18 1,31
X . X
| [
| : _J 05A,
O,ZéAwl y
5 a) 6) _ 1,47 1,47 a) 2,0
Vi Vi 6) 3,0
X x_'_ ...... x
y y
6 0,25 1,04
N Ly 05 1,07
XN g X 1,0 1.47 112 3,0
0,26I4W (5,\5AW 2.0 1,19
'y
7 Y - 1,26 1,26 1,5
N )
vy
8 a y 0) y — 1,60 1,47 a) 3,0
6) 1,0
— A )1
X TUTTTYTTT X Xeommmmpmmee X
AW
y y
a) y 0)y
X =yip=X
i1 -
.
9 a vy 6) y 0,5 1,60 1,07 a) 3,0
A, 10 1,12 6) 1.0
O S e I B 2,0 119
0,54,
y y

* IIpu My # 0 n = 1,5, 3a HCKIIOUEHUEM CE€YeHHUs TuMa 5,a, 1yid KoToporo N = 2 u tuna 5,6, 14
Kotoporo N = 3.



Ipumeuanue. [lpu ompeneneHnu KOIDOHUIMEHTOB A HPOMEKYTOUYHBIX 3HadeHHH Ar /A,
JIOIyCKaeTCs JINHEeHHAasl HHTEPIIOJISLINSI.
[Ipunoxenue 6

KOR®®UIMUEHTHI UISI PACUETA HA YCTOMYABOCTD IIEHTPAJILHO-,
BHEHEHTPEHHO-CXKATBIX U CKATO-UBI'NBAEMBIX 3JIEMEHTOB

ONPEJIEJIEHUE KOY®PUIIUEHTOB PACYETHOM JIJIMHBI KOJJIOHH
OaHocTyneH4YaThbie KOJTOHHBI

KOS(IJ(I)I/IHI/IGHTLI pacquHoﬁ JJIMHBL 4y U1 HWKHETO yJacTKa OZ[HOCTyHeH'-IaTOﬁ KOJIOHHBI CJICOYCT

S5 b Ji
NPHHUMAThH B 3aBUCHMOCTH OT OTHOIIECHUS 77 = 2Ly penmuunn @ = = (rme Jg, Jo, 1y, 1, —
Jib b\ I8
MOMCHTBI I/IHepHI/II/I CC‘IGHI/H\/’I U JJIIWHBI COOTBETCTBEHHO HUXXHETO U BerHerO y‘laCTKOB KOJIOHHBI (pI/IC.
Fi 1t F 2
wyuP=—7"):
F
F
L AF, J2
I
Ji
POIODY

Puc. 24. Cxema oHOCTYTIEHUATO! KOJOHHBI

MIPY BEPXHEM KOHIIE, CBOOOTHOM OT BCSKHX 3aKpEIUICHHH, — Mo Tabi. 67;
IpH BEpPXHEM KOHIIE, 3aKPEIUICHHOM OT IIOBOPOTa, M TPH BO3MOXXHOCTH €ro CBOOOIHOTO
cMeleHns— mo tadir. 68.



KO3(l)q)I/IIIl/IeHTI)I pac‘leTHOﬁ AJUHBI 4y IS OAHOCTYIIEHYATHIX KOJIOHH ¢ BEpXHUM CBOﬁOIIHI)IM KOHIIOM

Tabmuma 67

Pacuernas o Koapunmentst 1 npu n
cxema 0 0102|0304 |05]06 0708091011214 |16 |18 ]20] 25 5,0 10,0 20,0
B 0 2,0 20 [ 20 [ 20| 20 | 20| 20 |20 |20 (|20 |20)|20]|20)|20{|20/|20]| 20 2,0 2,0 2,0
2
Fi
o+ R

0,2 20 |201]202]|203]| 204 (205](206]206]|207|208]|209]|210](212(214|215|217| 221 | 2,40 | 2,76 3,38

0,4 20 [204)208|211| 213 (218|221 |225|228|232|235|242|248|254]|260]266| 2,80 - - -

0,6 20 [211]220|228| 2,36 |2,44(252|259]|266|273|280|293|305](317]328 /339 - - - -

0,8 20 [225|242|256| 2,70 (283|296 |3,07]|317|327|336(355|374| - - - - - - -

1,0 20 [250]273]|294| 3,13 (3,29 3,44 |359|3,74|387 4,00 | - - - - - - - - -

15 30 |343 (377|407 |435|461)|486(505| - - - - - - - - - - - -

2,0 40 |444)1490 (529|567 |603| - - - - - - - - - - - - - -

2,5 50 |555|6,08]|656 | 7,00 | - - - - - - - - - - - - - - -

3,0 60 |665|725]|782| - — — — — — — — — — — — — — — —

Tabnumna 68
Koa¢dpunmenTn! pacueTHO ATHHBI 44 A1 OJHOCTYNEHYATHIX KOJIOHH € BEPXHUM KOHIIOM, 3aKPelJIeHHbIM TOJbKO OT MOBOPOTA
Pacuernas o Koapunmentst 1 npu n

cxema 0 011020304 (05]06|07]08]09]10)12 |14 )16 |18]20]| 25 50 10,0 20,0
0 20 |192|186(180|176(170|167|164|160(157|155|150|1,46|143|1,40(137|132| 1,18 | 1,10 1,05

0,2 20 (193|187 (182|176(171|168 (164|162 |159|156|152|148|145|1,41|139|133| 1,20 | 1,11 -

0,4 20 (194|188 (183|177 (175|172(169|166 (162|161 157153150148 |145| 1,40 - - -

0,6 20 |19|191|186|183 (179|177 (176172171169 (166|163 161|159 - - - - -

0,8 20 1971194192190 (188|187 (186|185(183|182(180]|179| - - - - - - -

1,0 2,0 |200]|200]|200]|200]{200]|200]{200]|200]|200]|200]| - - - - - - - - -

15 20 12121225(1233|238(243]|248|252| - - - - - - - - - - - -




2,0 2,0 2451266 (2811|2911 3,00 — - - — - — - — — — - - - —
2,5 2,5 294 13,17 | 3,34 | 3,50 - — - - — - — - — — — - - - —
L 3,0 3,0 3,43 13,70 | 3,93 | 4,12 - — - - — - — - — — — - - - —
F:
-ﬁﬁn—g—zﬁ/
F1
F1 + F>

ITpy HENOABMKHOM BEPXHEM KOHIIE, IIAPHUPHO-OIIEPTOM HITM 3aKPEIIEHHOM OT IMOBOPOTA, 3HAYEHHS KO3(D(DHUIUEHTA L4 IS HIDKHETO YUaCcTKa KOJOHHBI CIIEAYET ONMPEAEIATH MO
bopmyiie

\//U122 + /U121(,3— 1)
sy = 3 )
rae f4; — kK03 UIreHT pacueTHOH UIMHBI HIDKHETO yyacTka mpu F; = 0;

41 — KOG GUIUEHT pacueTHOH AJMHBI HW)KHETO ydacTka npu F, = 0.
3HaueHus: KO3()OULUESHTOB L4, U L4; CIIENYeT IPUHAMATD:

NpH IAPHAPHO-ONIEPTOM BEPXHEM KOHIIE — 110 TadI1., 69;

IPH HEMOJBIDKHOM BEPXHEM KOHIIE, 3aKPEIUICHHOM OT IIOBOPOTa, — 1o Tadu. 70.

(166)

Ta6muma 69
KOB(l)(l)I/I[IPIeHTbI pacquHoﬁ AJTUHBI 1o U fy1 AJI1 OJHOCTYNIEHYATBIX KOJIOHH ¢ HENMOABMKHBIM HIAPDHUPHO-ONMEPTHIM BEPXHUM KOHIIOM
Pac-yeTHas J5 Koahduumentsl 14, 1 iy 1ipu lo/ly
Jl
cxema 01 | 02 | o3 | o4 [ o5 [ 06 | 07 | 08 [ 09 [ 10 | 12 [ 14 | 16 | 18 | 20

KoapdunueHnrs! y,

0,04 1,02 1,84 2,25 2,59 2,85 3,08 3,24 3,42 3,70 4,00 4,55 525 | 5,80 6,55 7,20
0,06 0,91 1,47 1,93 2,26 2,57 2,74 2,90 3,05 3,24 3,45 3,88 4,43 | 4,90 5,43 5,94
0,08 0,86 1,31 1,73 2,05 2,31 2,49 2,68 2,85 3,00 3,14 3,53 3,93 | 4,37 4,85 5,28




th 0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 2,91 3,28 3,61 | 4,03 4,43 4,85
b ‘f 0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 | 3,11 3,42 3,71
J 0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 2,11 2,35 251 | 2,76 2,99 3,25
2 0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 2,14 2,31 | 2,51 2,68 2,88
I Ji 0,5 0,78 0,86 0,99 1,10 1,22 1,35 1,47 1,57 1,67 1,76 1,96 2,15 | 2,34 2,50 2,76
1,0 0,78 0,85 0,92 0,99 1,06 1,13 1,20 1,27 1,34 1,41 1,54 1,68 | 1,82 1,97 2,1
AR
Koaddunmenrs! p;
0,04 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 | 1,88 1,90 1,92
h —-ﬁ 0,06 0,67 0,67 0,81 1,07 1,27 1,41 151 1,60 1,64 1,70 1,78 1,82 1,84 1,87 1,88
n b 0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 151 1,58 1,63 1,72 1,77 1,81 1,82 1,84
I F 0,1 0,67 0,67 0,73 0,93 1,11 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,82
Ji 0,2 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1,21 1,29 1,36 1,46 154 | 1,60 1,65 1,69
0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 1,15 1,22 1,33 1,41 | 1,48 1,54 1,59
0,4 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 | 1,40 1,47 1,51
T 0,5 0,67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,01 1,07 1,17 1,26 | 1,33 1,39 1,44
F 1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,82 0,87 0,91 0,99 1,07 | 1,13 1,19 1,24
Ta6numa 70
Ko3dppuumenTnl pacueTHON JIUHBI L4, M L1 I OAHOCTYIEHYATHIX KOJOHH ¢ HEMOABUKHBIM BEPXHUM KOHIOM, 3aKPEILIEHHBIX OT MOBOPOTA
Pacuernas Ja KoahduuuenTs! 4, v tyq mipu lofly
J1
cxema 01 | 02 | o3 | o4 | o5 | o6 [ o7 | o8 | o09 | 10 | 12 [ 14 [ 16 [ 18 | 20
Ko3ddummnents! y;,
¢F2 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 5,23
b 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 2,23 2,38 2,49 2,81 3,17 3,50 3,92 4,30
0,08 0,68 0,79 1,05 1,31 1,54 1,74 1,91 2,05 2,20 2,31 2,55 2,80 3,11 3,45 3,73
h 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 3,41
I Ji 0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,64
0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 1,39 1,48 1,67 1,82 1,96 2,12 2,20
0,4 0,60 0,66 0,71 0,78 0,87 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08
0,5 0,59 0,65 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,79 1,92
fF2 1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,50

Kosddunnenrs! g




alaal

I

lg

D
Fi
J1

AR

0,04
0,06
0,08
0,1
0,2
0,3
0,4
0,5
1,0

0,66
0,65
0,64
0,64
0,62
0,60
0,58
0,57
0,55

0,68
0,67
0,66
0,65
0,64
0,63
0,63
0,61
0,58

0,75
0,68
0,67
0,65
0,65
0,64
0,63
0,63
0,60

0,94
0,76
0,68
0,65
0,65
0,65
0,64
0,64
0,61

1,08
0,94
0,84
0,78
0,66
0,66
0,64
0,64
0,62

1,24
1,10
1,00
0,92
0,73
0,67
0,66
0,65
0,63

1,37
1,25
1,12
1,05
0,83
0,73
0,68
0,68
0,65

1,47
1,35
1,25
1,15
0,92
0,81
0,75
0,72
0,67

1,55
1,44
1,34
1,25
1,01
0,89
0,82
0,77
0,70

1,64
1,50
1,41
1,33
1,09
0,94
0,88
0,83
0,73

1,72
1,61
1,53
1,45
1,23
1,09
1,01
0,94
0,80

1,78
1,69
1,62
1,55
1,33
1,20
1,10
1,04
0,88

1,81
1,74
1,68
1,62
1,41
1,28
1,19
1,12
0,93

1,85
1,79
1,75
1,68
1,48
1,35
1,26
1,19
1,01

1,89
1,82
1,79
1,71
1,54
1,41
1,32
1,25
1,05




Koa¢duimenTsl pacyeTHON IUIMHBI 4 AT BEPXHErO y4acTKa KOJOHHBI BO BCEX CIIy4asx CIELyeT
OTIpeNeNATH 10 GopMyIie

= /11/0.’1 <3. (167)
ﬂByXCTyI[eH‘IaTbIe KOJIOHHBI
KOS(l)(l)I/IIII/IeHTLI pacquHOﬁ JUIMHBL L) JJIs1 HAKHETO y4JacTKa HBYXCTyHquaTOﬁ KOJIOHHBI (pI/IC. 25)

OpH YCIOBHSAX 3aKpCIUICHHsI BEPXHEro KOHIA, MPHBEACHHBIX B Tabm. 71, cieayeT ompenensth MO
¢dopmyne

/Blﬂ%nl + (/82#,2112 + #;2713 )(1 + 52)2 J1/Tim
1 By + /32 (168)

Ly =

THE L1, HMm2y Mm3 — KO3 OHUIMEHTHI, onpenensieMble Mo Tadi. 71 Kak At OXHOCTYIIEHYAThIX KOJIOHH
o cxemam puc. 26; S = Fi/F3; = FolFs; & = 1/l
Fi1, F;, F3 — mpoonbHbIe CHIIBI, TPHIOKEHHBIE COOTBETCTBEHHO B MECTaX 00pa3oBaHUs CTyIEHEH
K BEpXY KOJIOHHBI;
LF3

A

L |F> J3
-

b |F J2

|

AF

e

h Ji

Puc. 25. CxeMa OByXCTyNneHYaTOH KOJIOHHEI

_7

Jim — CpeliHee 3HaYeHHe MOMEHTA MHEePLHHU IS y4acTKoB |y ¥ |,, onpenensemoii mo dpopmyne

g = 1h +JI6
1 =22 (169)
h + 5
Jom — CcpesiHee 3HaueHne MOMEHTA HepIMH Ui yuacTkoB |y u |3, onpenensiemoe o gpopmyse
Isl> +JT3l3 .
T = J2f2 T /33 (170)
12 -+ 13
Ji,J2,J3  — MOMEHTHI MHEPIHMU CEYSHHWH W JJIMHBI COOTBETCTBEHHO HWYKHETO, CPEIHEro U

uly, |y, I3 BepxHErO y4acTKOB KOJIOHHBI.

3HayeHns Kod()(GHUIMEHTOB pacuYeTHOM MJIMHBI f JUIA CPEJHEro yvacTka InuHOHM |, ciemyer
OTIpeeNATh 1o hopmyJe

= ,Lll/ag, (171)
a K03(hQUIMEHTOB PacueTHOM AJMHBI 44 AJI1 BEPXHErO y4acTKa AJIUHOM I3 — mo dpopmyre
= ,Lll/ag < 3, (172)
" _ b J(F> +F5)
A PAGENZEYD N
rae
L F-
oy =2 155

h\Js(F +Fs +F3)°



a)

btk

J2

J1

m

_#

L+h

8) LF
Y
J3 h J3
y
J1 h+h J1

m

_7

7

m

Puc. 26. Cxembl 0OTHOCTYIIEHIATHIX KOJOHH (K Tabm. 71)
a — cuia F IpuiokeHa K HIDKHEMY Y4acTKY KOJIOHHBI,

0 —TO Xe, K CpeAHEMY YIaCTKY;
6 — TO K€, K BEpXHEMY Y4acTKy

Tabmuma 71
Ko3¢dunmenTsl pacueTHOM AMUHBI L1, Lo, Hm3
VYcnoBus 3aKkpersieHus 3HadyeHne K03 UINESHTOB
BEPXHEr0 KOHIAa KOJIOHHBI 1 2 L3
1o puc. 26,a 1o puc. 26, 6 10 puc. 26, 6
CB0OOOIHEIII Hm1 = 2,0 Hm2 = 2,0 Mz = Lh
(14 — mo Tabun. 67 npu
/ J
oy = 3 1m
3aKpenyeHHON TOJAbKO OT M1 = 14 L2 = 14 Hmz = L4

moBOpOTa

(14 — mo Tabin. 68 npu «; = 0)

(4 — mo Tabun. 68 npu

alzll3 JlmJ
W+ b V J3

HenoasuxHbli miapHUpHO -

| Hm2 = a1

Hm1 = a1 Hm3 = th2
OTIEPTHIH (241 — o Tab1. 69) (24 — o Tab1. 69)
HemnoaByKHbIN 3aKPEIICHHBIA Hmz = Hm11 M2 = 141 Hin3 = ho

OT NIOBOpPOTa

(41 — 1o tab. 70)

(140 — 1o tab. 70)




KOS(l)(l)I/IIII/IGHTbI M AJI onipee/IeHUusl PaCY€THBIX IJIMH KOJIOHH H CTOEK MOCTOSTHHOTO CEYCHUHA

Cxema N N N N
3aKperuie 57 Y _‘i
HUA U
BUJ
HArpy3KH
aad s
u 1.0 0,7 0,5 2,0 1,0
Ko3¢gduuneHnTs! @ npoaoJbHOro u3aruéa HeHTpPajibHO-CKATHIX 3JIEeMEHTOB
I'u6- KoaddumenTs! ¢ a1 371€MEHTOB U3 CTallM C PACUETHBIM CONPOTHBIEHHEM Ry,
KOCTb MIla (xrc/cm?)
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)
10 988 987 985 984 983 982 981 980 979 978 977 977
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

Tabmuma 71, a

Tabnuua 72



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
[Ipumeuanue. 3HaueHne koddduimeHTos ¢ B Tabmuue yseandens! B 1000 pas.
Tabmuua 73
Koa¢pduunents! Bausinus popMbl ceveHus 7
Tun CxeMa ceueHHs 3Ha4eHus 7 Ipu
cene- A <21<5 2
HHS a5 A>5
AW
0,1<m<5 5<m<20 0,1<m<5 5<m<20
1 — 1,0 1,0 1,0
o Y e, W
O
2 - 0,85 0,85 0,85
3 - 0,75+0,02 4 0,75+0,02 / 0.85




(1,35-0,05m)-0,01(5-m) A

11

11

o, o
e dm| ‘
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Hpumeuganus: 1. [lnsg THOOB cedeHus 5—7 npu nojacyere 3HadeHUH A¢/A,, IUIONIaIb BEPTUKAIBHBIX JJICMEHTOB MOJIOK HE CICAYET YYHTHIBATD.
2. JIyst TUIIOB ceueHuit 6—7 3HAYCHUS )5 CIICAYeT MPUHAMATD PABHBIMH 3HAUCHHUSIM 7] JUTS THIA 5 TIPH TeX ke 3HaueHUX A¢/A,.

Tabnuua 74

Koa¢pduuueHnTs! @, 1J151 NPOBEPKHU YCTONYMBOCTH BHELEHTPEHHO-C/KATBIX (CKATO-U3rMOaeMbIX) CIVIOIIHOCTEHYATHIX CTePKHEH B IVIOCKOCTH JelCTBUSI MOMEHTA,

COBMAAIONIEH ¢ MJIOCKOCThIO CHUMMETPUH

VcnosHas KoadduiueHTs! @ NpH MPUBEICHHOM OTHOCUTEIBLHOM 3KCIEHTPUCHUTETE Me
ruOKOCTh
1= i\/m 01/025|/0510,75]10(125|15(175(20]|25|30(35(40|45|50|55|60]|70]8,0]90]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 | 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 | 157 | 142 | 121 | 103 | 086 | 074
15 875|804 [ 716 | 647 | 593 | 548 | 507 | 470 | 439 [ 388 | 347 | 312 | 283 | 262 | 240 | 223 | 207 | 195 | 182 | 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 | 138 | 125 | 107 | 094 | 079 | 067
25 742 | 672 [ 587 | 526 | 480 | 442 | 410 | 383 | 357 | 317 | 287 | 262 | 238 | 220 | 204 | 190 | 178 | 168 | 158 | 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 | 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 | 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 | 108 | 098 | 088 | 078 | 066 | 057
45 418 | 382 | 342 | 310 [ 288 | 272 | 257 | 242 | 229|208 [ 192 | 178 | 165 | 155 | 146 | 137 | 130 | 125|118 | 101 | 093 | 083 | 075 | 064 | 055
50 354 326 [ 295 | 273 | 253 | 239 | 225 | 215 | 205 (188 | 175|162 | 150 | 143 [ 135|126 | 120 | 117 [ 111 | 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 | 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 | 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 | 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 | 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 | 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 | 058 | 055 | 051 | 048 | -43 | 038

10,0 100 [ 097 | 093 | 091 (090 | 085 | 081 | 080 | 079 [ 075 | 072 | 070 [ 069 | 065 | 062 | 060 | 059 | 058 | 057 | 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 | 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 | 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 | 038 | 037 | 035 | 033 | 030 | 027
14,0 052049 | 049 ] 048 [ 048 ) 047 | 047 [ 046 | 0451044 {043 1043 042|041 )040|040| 039039 (038|036 | 036 | 034 | 032 | 029 | 026

[pumeuanus: 1. 3HaueHus K03PPUIHEHTOB ¢, B Tabnuie yBenuueHsl B 1000 pas.
2. 3Hau€HUE @, IPUHUMATDH HE BBILIE 3HAUEHUHN (.

Tabmuma 75
Koy punments! @, 1151 IPOBEPKH YCTOIHYMBOCTH BHENIEHTPEHHO-CXKATHIX ( CKATO-H3rM6aeMbIX) CKBO3HBIX CTepP:KHEll B IJIOCKOCTH JeiicTBUSI MOMEHTA, COBNA/Ial0Iei
€ IJIOCKOCTHI) CHMMETPHH

Vcenosaas KoadduineHTs! @, IpH MPUBEICHHOM OTHOCUTEIBLHOM 3KCIEHTPUCHUTETE M
ruOKOCTh
Zef = Ay R, IE 01/025|/05]0,75]10(125|15(175(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
45 415 365 | 315 | 281 [ 258 | 237 (223 | 207 | 196 | 176 | 160 | 149 | 136 | 124 | 116 | 110 | 105 | 100 | 096 [ 089 | 079 | 073 | 065 | 055 | 048 | 040
50 350 | 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




[Mpumeyanus: 1. 3HaueHus KO3PPUIEHTOB @, B Tabnuie yBemmyeHnsl B 1000 pas.
2. 3HaUueHNE (), NPUHIMATh HE BBIIIE 3HAYCHUH (.




Tabiuua 76

IIpuBeeHHbIE OTHOCUTEJIbHbIE IKCHEHTPHCHTETDI Mgt IJISl CTePsKHell ¢ IapHUpPHO-
ONepTHIMH KOHIIAMHU

TIpuBeeHHbIE OTHOCHTENBHBIE SKCIIEHTPUCHTETHI Mef IPH Mefy,
o=— paBHOM

S
Ny

01(05]10(15]20|30|40]50{70]10,0(200
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
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(0,460,73(1,05|1,88|2,75|3,72| 5,65 | 8,60 |18,50
0,10(0,17(0,380,58 (0,80|1,33|2,00 (2,77 |4,60 | 7,40 |17,20
0,10(0,14(0,3210,49 (0,66 |1,05|1,52 2,22 | 3,50 | 5,90 |15,40
0,10(0,10(0,26 10,41 (0,570,95|1,38|1,80|2,95 |4,70|13,40
0,10(0,16(0,280,40(0,520,95|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

~NoOo OO, WNERPINOOOTRA, WDN -

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(0,520,78 (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(0,520,78 |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

0,100,40(0,80(1,23|1,68|2,62|3,55]|4,55|6,50 | 9,40 (19,40
0,100,40(0,78 1,20 |1,60|2,30|3,15]|4,10|5,85 | 8,60 (18,50
0,100,40(0,77(1,17(1,55|2,30|3,103,90|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
0,100,40(0,75(1,10|1,55|2,30|3,00|3,80|5,30 | 7,60 (17,00
0,100,40(0,75(1,10|1,50|2,30|3,00|3,80|5,30 | 7,60 (16,50
0,100,40(0,75(1,10|1,40|2,30|3,00|3,80|5,30 | 7,60 16,00

M1N

3=0,5

o~

~NoO O b~ WN - ~No ok~ WwN R

M, A
3nece tef1 = n N : W,

KO2®PUIUEHTHI C,s JJI5 IBYTABPOBBIX U TABPOBBIX CEUEHW

1. Jlns IBYTaBPOBBIX CEYEHHH C OIHON OCBhIO cHUMMETpHH (pHUC. 27) KOI(DOUIMEHT Cpay CIACIYET
BBIYHCIIATH 11O PopMyIie

2
2 16 e
c =2/ |1+6B +,/(1-0B) +—| « —x)
max \/( ) ,U[ x h ) (173)
TAe ay = (hl‘]l — hZ‘]Z)/(\]yh),
Mx
e = N~ OKCUCHTDHCHTET MPHIOKCHHs CKHUMAOIIEH CHUIBl OTHOCUTENIBHO OCH X—X,

NPUHAMAaEMBII CO CBOMM 3HAKOM (Ha puc. 27 €, IoKaszaH co 3HaKoM "muroc");
h — paccrosiHEe MKy OCSIMH TIOSICOB;



8J1 75 J, >
=—2+O,156A;l2 A
y
2
B :1_,__/86_36;5:4'0/#.
o h

3nech J; 1 J, — MOMEHTHI HHEPIHUH COOTBETCTBEHHO OOJBIIETO M MEHBIIETO MOSICOB OTHOCUTEIBHO
ocH Y-,

O = (Jx +Jy)/(Ah2)+a)2c :

Ji ¥} — BemMUUHEI, onpeesieMble TIo (opMyiiaM, IPUBEICHHBIM B Ta0I. 79 u 80.

b, vy Puc. 27. Cxema nBy-
K A TaBPOBOTO CEUCHUS
| Jt ﬁfi C OJTHOH OCBIO CHM-
[ METPHUH MPHU BHELICH-
h, H TPEHHOM CXaTHU
N
h| x e, x
hy
L
1

b, Y

2. Jlnsg TaBpOBBIX ceueHUi 3HaueHHe KOI(POPHUIHMEHTA Cpa CIEIYET ONPENENaTh Kak yIs
a
JIBYTaBpPOBBIX CeUeHUit, mpunuMas J, = 0, a Taxke b, = 0 u t, = 0 (puc. 27) npu BeYKCIeHHN J;.

[punoxenune 7*
KO3®OULMEHTHI ¢, 1JIs PACUETA BAJIOK HA YCTOMYUBOCTD

I*. Jlns OGamok JBYTaBpOBOTO CEYEHHS C JBYMA OCAMH CHMMETPUU JUIS OIpeIeNeHHs
ko3 dunmeHTa ¢, HeoOXOAUMO BEIYUCIUTE K03 duitneHT ¢ mo Gpopmyne

() £
P =W , (174)

J. L) R,

rJie 3HAUSHUs | CIIeAyeT MPUHUMATH 110 Tabu. 77 u 78* B 3aBUCMMOCTH OT XapakTepa Harpy3KH W
napameTpa ¢, KOTOPBI TOJDKEH BBIYUCISTHCS 110 (hOpMYyJIam:
a) JJIs POKATHBIX JIBYTaBPOB

J (LY
_ t| e
a = 1,54— —_ (175)
J,\h)
y

e |l — pacueTHas [uiMHa GAJKK MM KOHCOJIH, ONpEAeNsieMast COrjacHo TpeGoBaHmsM 1. 5.15;

h — monuas BeIcOTa ceuenus;

J; — MOMEHT MHEpINH CeUEHHs IPH KPYICHHUH;

6) JJIsL CBapHBIX JIByTaBpOB, COCTABJICHHBIX U3 Tpex JIUCTOB, a4 TAKXKC IJIA }lByTaBpOBBIX 6an01< C
MOJACHBIMH COCAUHCHUSIMHA Ha BBICOKOHpO‘-IHBIX 6OJ'ITaX

Lot 2 3
t
o = 8[—ef lj 1+ a 176
3 L
hb byt (176)
rjae 0003Ha4YEHO:
JJI51 CBAPHBIX JIBYTABPOB:

t — ToNIMHA CTEHKH;
bf 1 t; — mmpuHa U ToIMHA MOsica OaKHY;




h — paccrosiHEe MeX Iy OCSIMH TIOSICOB;

a — pasmep, pasnbiii 0,5 h;
AJISl ABYTABPOBBIX 0AJ0K ¢ MOSICHBIMM COeTUHEHUSIMH HA BHICOKOIIPOYHBIX 00J1TAX:

t — cyMMa TOJIIMH CTEHKH W BEPTUKAIBHBIX MOSCHBIX YTOJIKOB;

b — mmpuna mrcTOB MOsACA,;

t; — cyMMa TOJIIIVH JIUCTOB HOsICA U TOPU30HTAILHOM MTOJIKU ITOSICHOTO YTOJIKA,;

h — paccTosiHre MEXTy OCSMU MAKeTa MOSICHBIX JILCTOB;

a — IIMpPHWHA BEPTUKAIBHOH IIOJKH IIOSICHOTO YTOJKa 3a BBIYETOM TOJIIMHBI T'OPH30HTAIBHON

TIOJIKHL.

3nauenue kodddurmenrta ¢, B popmyse (34) HEOOXOAUMO TPHHUMATH:
npu ¢ < 0,85 ¢ = ¢; ipu ¢ > 0,85 ¢, = 0,68 + 0,21 ¢, HO HE Gomee 1,0.

Ta6muma 77

Ko3¢pdunmenTs! y 1isi AByTaBpOBBIX 00K € IBYMS 0CAMH CHMMeETPUH

Komnngectso
3akpemsieHuil | Bug Harpysku B Harpy- DopMyJIbl Ul i TIpU 3HAYCHUAX
CKaToTo mpoJieTe KECHHBIH
nosica TosiC
B TIPOJIETE 0,1<a<40 40 < ¢ <400
Be3 Cocpenorouennas | Bepxuuit | w=1,75+0,09a | w=33+0,053a—4,5-10°d
3aKpeIUIeHNit Huxnnit | y=505+0,090 | w=6,6+0,053a—45-10°
PaBHOMEpHO Bepxuuii w=16+0,08c w=3,15+0,04a-2,7 - 10547
pacnpenenennas | Hmkumit | y=38+008a | w=535+0,04a—2,7-10°
Jla u Goree, JlioGast Joboit | w=225+0,07a | w=3,6+0,04a—35-10°
JeTSIIIIX
IpoJIeT Ha
paBHBbIC
4acTH
OnHo B Cocpenotouennas | JIroOoit w=1,75y, w=175uy
cepeauHe B CEepeIUHe
Cocpenotouennas | JIroOoit w=114y, wv=114y
B YETBEPTHU wv=16uy v=16wy
PaBHOMEPHO Bepxuuit w=114y, wv=114y
pacnpenenenHas | Hwxanit v=13uy v=13uy

[Ipumeuanne. 3HadeHue iy cieqyeT NPUHUMATh PaBHBIM i/ IIPH JIBYX M OoJiee 3aKPEIUICHUSIX CKAaTOTO
1osica B IIPOJIETE.

Tabmuma 78*

KO3(l)(l)PI[IPIe]—[TbI Y NJI AKECTKO 3a1eIaHHbIX KOHCOJIeH ABYTABPOBOI'0 CEYECHUSA C ABYMSA
OCAMH CUMMETPUH

Harpy- @dopMyIbl 4711 i IPU OTCYTCTBUM 3aKPEIUICHUH C)KaTOTO
Bun narpysku JKEHHBIN 1osica U &
osic 4<a<28 28 <a <100
CocpenoToueHHas Ha Bepxunit w=1,0+0,16«x w4,0+0,05¢
KOHIIE KOHCOJIH Hwxuauit v=6,2+0,08c v=7,0+0,05c
PaBHOMEpHO BepxHuii w =142 ‘/;
pacnpeieneHHas

[Mpumeuanune. Ilpym HanM4MM 3aKPEIVICHUI CXKATOro Mosica B TOPU30HTAIBHOM IUIOCKOCTH Ha
KOHIIE WIH [0 JJIMHE KOHCOIM KO3(D(UIMEHTHl i clemyeT OIpelelaTh Kak Ul KOHCONIH 0e3
3aKperuieHnH, KpoMe Cilydasi COCPEIOTOYCHHON Harpy3KH, IPHIOKEHHOH K BEpXHEMY I0SICY Ha KOHIIE
KOHCOJIH, TpH KOoTopoM i = 1,75y, (3HaYeHUe ;4 cieayer NpUHIMATh COTJIACHO IpuMed. Tabi. 77).

2. Jlns OaJoK ABYTaBPOBOTO CEUEHHSI C OJHOM OCBIO cCHUMMeTpuH (puc. 28) misi onpeaeneHus
Ko dunmenTa ¢, HeoOX0AUMO BEIYUCITUTE KO3(PPHUIIUCHTH ¢y U ¢, TI0 hopMyTIam:



Jy 2hh E

P = l//Jx Zezf R, : 77
Jy, 2hhy, E
y
Pr =Y ———F"—— 17
Jo B R, (178)

rac hl — pacCTOAHUEC OT LCHTPA TAKECTU CCUCHUSA 10 OCU bonee Pa3BUTOIO 11OACA;

h, — To e, 10 OCH MeHee Pa3BUTOrO MOSICa;
les — uMeeT To ke 3HaYeHue, uTo U B hopmyite (175);
v — k03¢ pureHT, BEIAUCIIIEMBIH 10 popmyIie

v = D(B + MJ ) (179)

Puc. 28. Cxema aBy-

b, y
K A TaBPOBOTO CEUEHHS
t J C OJTHOM OCBIO CUM-
l; METPHH NMPH U3rude
h
h| x X
) | 12
1
b, y

Koaddumuentsr D, C u B B hopmyse (179) cnenyet onpenessite 1o Tabm. 79 u 80.

Tabnuma 79
Ko3dppummentsr D u C
Bun Harpysku D Koappuuuent C npu ceueHnn
nBytaBpoBoM N < 0,9 | TaBposoM N =1
CocpeloToueHHas B CepeIUHE MPOJIeTa 3,265 0,330u 0,0826«
PaBHOMEPHO pacmpeaeeHHast 2,247 0,481 u 0,1202x
4,315 0,101 0,0253«

YucTelii U3rud

O6o3HaueHus1, MpUHATHIE B Tabmie 79:

J
n= JITIJZ;'u = n(l — n)(9,87+ al)

2

J (T +T5) (L
J1 I > h '

3nech J; W J, — MOMEHTBl HMHEPIMH COOTBETCTBEHHO OOJIBIIETO M MEHBIIETO TOSICOB

e @ = 0,385

OTHOCUTEIIBHO CUMMECTPHUU CECYCHUA,
a — caenyer ompeneisith mo ¢gopmyne (175), B KOTOpOH MOMEHT WHEPIMH CEYCHUS IPH

o 3
Kpy4€HUHU Jr = ?Zbiti ,
rze bj u tj — COOTBETCTBEHHO MIMPHUHA M TOJIIMHA JIMCTOB, 00pasyroIux ceuenue; 6 = 1,25 —
JUISL IBYTaBPOBOTO CEYCHUS C OJTHON OChI0 cHMMeTpuH;, O = 1,20 — u1s TABPOBOTO CEUCHHSI.

Tabimma 80
Koy¢puuuent B



CxeMa ceueHHs U Koaddunment B mpu Harpyske

MECTO HNPHIIOKEHHUS | COCPEIOTOUEHHO PaBHOMEPHO BBI3BIBAIOIIIE
Harpy3ku il B cepeqiHe pacripeneieHHON | YHCTHIA U3rH0
mpoJieTa
i ’ ! g
v v
iR iR o-1 u—1 p
r L] e 7’
v v
¢ ' - - -

L 1

O06o03HaueHws, TpUHATHIC B Ta0muIe 80:
o=n+0,73448; u=n+ 1,145p,

£ = ][0,47 — 0,035[%] lil + % — 0,072(%] 2]}(% -1),

rae by — mupuna 6oJee pa3BUTOro Mosica OaNKy;
N — o003HaYEHNE TO K€, YTO U B Tabuie 79.

Jns nBytaBpoBbix ceueHuid npu 0,9 < n < 1,0 koadumeHTs 1 cieayer onpenensiTh IMHEHHON
MHTEPHOISIMEH MEXIy 3Ha4eHUSIMH, MOJTydeHHbIMH 1o (¢opmyine (179) anst IByTaBpOBBIX CEYEHHIA
npu N = 0,9 u a7 TaBpoBBIX Tpu N = 1.

[yt TaBpOBOTO CEUSHMS IIPH COCPEIOTOYEHHOM MJIM PAaBHOMEPHO PACIpe/ieNIeHHON Harpy3ke u o <
40 xoadduirenTs! ¥ creayet ymHoxath Ha (0,8 + 0,004 ).

Ipun>0,7u 5 <l /b, < 25 3nauenue koadduimenra ¢, HEOOXOAUMO YMEHBIIUTH YMHOKEHUEM
Ha (1,025-0,015l¢/by) u npunumars npu 3Tom He 6oinee 0,95.

3naueHus lg/0,>25 B Gankax ¢ MeHee pa3BUTHIM CXKAThIM IOSCOM HE JAOITYCKAKTCS.

3naueHust koddduuueHToB @, B popmyse (34) HeoOxoauMo npuHUMATH 1o Tabdi. 81, HO He Oonee
1,0.

Tabnuma 81
Koa¢puunents! ¢,
3HadyeHue Koa¢pdunmeHTs! ¢, Ipu c)KaTOM nosice

» Oosiee pa3BUTOM MeHee Pa3BUTOM
220,85 ®= P P=
»>0,85 " 1—n »=0,68+0,21 ¢,

@, = @] 0,21+ 0,68[— + j
D1 P2

3* Jlng OayioKk MIBEUIEPHOTO CeYeHHs KOd(D(HUIMEHT ¢y cleayeT OmpenessiTh Kak JUis Oajok
CHMMETPHYHOTO JIByTaBPOBOT'O CEYEHUSI; IPH ITOM 3HAUCHMSI ¢ HEOOXOANMO BBIUUCISTE 10 OopMyIIe
(175), a BeIYHCICHHBIC 3HAUYEHUS @ yMHOXATh Ha 0,7.

3nauenus Jy, Jy u J; B popmynax (174) u (175) cnexyer npuHUMATE JUIs IIBEJLUIEPA.

Ta6mauma 82

MomeHTHI HHEPIUH NPH KPy4YeHHH J; NpokaTHBIX AByTaBpoB nmo 'OCT 8239-72*



Howmep nByTaBpa Ji, cM Howmep nByraBpa Ji, oM
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

IIpunoxenue 8

TABJIAIBI JISA PACYETA 3JIEMEHTOB HA BBIHOCJIMBOCTDB U C YYETOM
XPYIIKOT'O PABPYILIEHUA

Tabmuma 83*

I'pynnsl 3;1eMeHTOB U cOeJHHEHHUIi PU pacyeTe HA BHIHOCIUBOCTH

Ne | Cxema 371eMeHTa U pacloiokeHue XapakTepucTHKa IeMeHTa I'pynna
n/n pacyeTHOro ceueHust JJIEMEHTa
1 a OcHOBHOH MeTaJll C NPOKAaTHBIMH WIIH 1
00pabOTaHHBIMM ~ MEXaHHUYECKHM  IyTeM
KPOMKaMu
To ke, ¢ KpoMKaMH, OOpe3aHHBIMHU 2
MalllMHHOM ra3o0Boi pe3Kkoil
2 OcHoOBHOWl ~ MeTalul ¢ 00OpabOTaHHBIMU
MEXaHUYECKUM IIyTeM KPOMKaMH, IIpH
pa3Hoii IMpUHE U pajuyce rnepexoa r, MM:
200 1
10 4
3 a OCHOBHOWl MeTa)sl B COCAMHEHUSX Ha 1
- // o o °o/ %’ BBICOKOIIPOYHBIX 00JITax
f
\ I
a a
o o o &
( ‘ /H /
-t a
O
4 4 OcHoBHOH MeTa;m B 00nTOBOM  (OONTHI
< 7 o/ %’ KJIacca TOYHOCTH A) COETMHEHHHU B CEUEHHAX
\ ‘ i : 10 OTBEPCTHIO:
a a) TMPU MAPHBIX HAKJIAIKAX 4
P 0) py OAHOCTOPOHHUX HAKJIAJKaX 5
a




Ilepexon m 3akpyrieHue (KiIacc YHUCTOTEHI
ra3oBoi pe3ku 1 wim ¢pesepoBka) npu

a>72°, rzg

dacoHKH IIPSIMOYT OJIBHOM (dopmsl,
NIPUBapEHHBIC BCTHIK WM TaBp K dJIEMEHTaM
KOHCTPYKIHI 0e3 MeXaHH4YECKOH 00pabOTKH
nepexoja oT GaCOHKH K JIEMEHTY

dacoHky, NpUBapeHHbIE BCTHIK WK B TaBp K
CTEHKaM M IosicaM 0ajloK, a TakkKe K
aeMeHTaM ¢epM npu o < 45°

®dacoHKH MPSIMOYTOJIEHOM Win
TpaneuueBuAHONH (OPMBI, NpPHUBAapeHHBIE K
mosicaM OaJOK BHAXJECTKy C OOBapKOH IO
KOHTYpY HAaxJeCTKH 0e3 MeXaHHYEeCKOH
00paboTKH IIBOB

CTrIKOBOI HEOOpaOOTAHHEIA IIOB; HArpy3ka
MIepIEHANKYIIIPHA CBapHOMY IIBY;
CTBIKYEMBbIE 3JIEMEHTHI OJIMHAKOBOW ITMPHHBI
1 TOJIIUHEI

10

CrrIKOBOH HeoOpabOTaHHBIN TII0B;
CTBIKyeMbIE 3JIEMEHTBI Pa3HOI LIMPUHBI WIIH
Pa3HOM TOJNIINHEI

11

F

OCHOBHOH Me€Talll B MecCTe nepexonga K
CTBIKOBOMY MIBY CO CHATBIM MCXAaHUYCCKUM
crocooom YCUJICHUCM 1IBa:

npu CTBIKOBAHUM 3JICMCHTOB OHHHaKOBOﬁ
TOJIIUHBI 1 IIUPHUHBI

TO XK€, pa3H0171 TOJIIWHBI U THHUPUHBL

12

CTBIKOBOM BBITOJTHEHHBIA Ha
MOJKJIaTHOM JINCTE; Harpyska
MEePHEHIUKYJISIPHA CBAPHOMY LLIBY

IIOB,




13

CTbIKOBOM 1IOB TpYyO, BBHINOJHEHHBI Ha
MOJIKJIaTHOM KOJIbIIE

14

CoennHeHUE BCTHIK ITPOKATHBIX PO uUIIeH

15

CBapHI)Ie CCUCHHA ABYTAaBpOBOI'O, TABPOBOI'O
U Apyrux THIIOB, CBApHBIC HCHIPEPBIBHBIMU
IPpOAOJIbHBIMHA HIBAMU MTPU NCHCTBUM ycuiusa
BJ10JIb OCH IIIBa

16

DJeMEHT CO BCIOMOTaTEIbHEIM 3JIEMEHTOM,
NPUKPEIIICHHBIM NIPOAOIBHBIMU IIBAMHU, IIPU
o
1o 45°

90°

17

OOpBIB MOSICHOTO JHCTa 0€3 MEXaHHYECKOM
00paboTKu mnonepevHoro (JI000BOTo) 1mBa

18

OCHOBHOH MeTaJlI C TONEPEYHBIM IIBOM;
CBApHOM WIOB JBYCTOPOHHUHI C IUIABHBIM
NIEPEXOZ0M K OCHOBHOMY METAJLTY

19

N

OCHOBHOW MeTaJll PACTSHYTHIX IIOSICOB
0aJoOK W 2JIeMEHTOB (epM BONMM3H auadparm
U pebep, MPUBAPESHHBIX YTIIOBBIMHU LIBAMHU

20

OCHOBHOW MeTalll B MeCTe Iepexoia K
MOTIepevyHOMY (JI0OOBOMY) YTIIOBOMY IIBY




21

OCHOBHOM MeTa/lI B COCOMHCHHAX C
(h1aHTOBBIMU IIBaMHM (B MECTaX Mepexoja OT
3JIEMEHTA K KOHIIaM (DJIAHTOBBIX IIIBOB):

a) C TBOMHBIMU (PJIAHTOBBIMH ILIBAMHU 8
0) ¢ GaHrOBBEIMH U IOOOBBIMH IIBAMHU 7
B) IpH Mepeaavye yCWIHS 4epe3 OCHOBHOM 7
MeTaI
6l al ) IIEKH aHKEPOB AT KPEIJIEHUS CTalbHBIX 8
6 1 KaHaToB
S ﬁ}
la
3 T S T
- N
Iy
1 >
a
22 OcCHOBHOW MeTaJul TPYObl PACTSIHYTOTO
packoca TMpH OTHOLICEHHWHM TOJIIMHBI K
Hapy»KHOMY JIMaMeTpy TPyOBI Hosica:
tm/dm> 1/14 7
d, 1/20 < ty/d, < 1/14 8
23 OcHOBHOWl ~MeTaJul TpPyOBI  pacTSHYTOrO
packoca TpU  OTHOLICHUH JHAMETPOB
packoca u mosica d4/d,=0,4-0,7 wu
OTHOIIEHWH  TOJNMIMHBI K  HAapy)XHOMY
P JMameTpy TpyOblI mosica:
" tm/dm> 1/14 6
1/20 < ty/d, < 1/14 7
1/35 < t,/d < 1/20 8
Ta6muma 84

Koadpunments! £ 1iist pacyera 3JieMEHTOB C Y4€TOM XPYNKOIo pa3pyuIeHust CTaIn

Howmep cxemsl Tommuuna 3HaveHue [ yis cTaleil ¢ MpeieioM TeKy4ecTH U
9JIEMEeHTa JJIeMEHTa B KJIMMaTUYECKHX PalOHOB CTPOMTENILCTBA
pacmonoXKeHHe pacyeTHOM 1o 285 MIla (2900 cB. 285 MIla (1900 KFC/CMZ)
pacueTHOTO CeYEeHHsT | CEUCHHUH, Kkre/cm?) 710 380 MITa (3900 kre/cm?)
MM, HC ”5 “4 (|4, Iz, “2]/I |2, ”21/1113 I]_
6oee 1B8%
Ne o Taba. 83* mpu 10 1,00 1,00 1,00 0,75
THIBOTHHHOM ~ pe3Ke 20 0,90 He npumvensTs 0,80 He nmpumensats
CBOOOIHBIX KpOMOK1 30 0,85 To xe He To xe
MIPUMEHSITh
Ne 3 wimm 4 no Tabi. 10 1,00 1,00 1,00 1,00
83*  npu  HaTUUUK 20 1,00 0,95 1,00 He npumensTs
KOJIOTBIX OTBepCTI/Iﬁ2
Ne 6 win 7 no Ttadbi. 10 1,00 0,95 1,00 0,90
83* 20 0,90 0,80 0,90 0,90
30 0,85 0,75 0,60 IIpUMEHSITH TOJBKO
B (paconkax
Ne 16 no ta6u. 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 [TpuMeHsTh TONBKO
BO
BCIIOMOTaTEIbHBIX
JJIEMEHTax

Ne 18 mo Tabmn. 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 Tabm. 83* 10 1,00 0,95 1,00 0,70
npu THJILOTHHHON 20 0,90 He npumensTs 0,75 He npumensats
pe3ke CBOOOJTHBIX 30 0,85 To xe He To xe
KPOMOK MPUMEHSTh

' B ocramsabix ciyuasx £ =1,00.
2 [pu ceprensix otBeperusx 4 =1,00.
e ydeToM TpeboBanuii m. 2.1%,

[Ipunoxenue 8,a
OINPEJIEJIEHUE CBOMCTB METAJLIA

1. Ilpu mccinenoBaHNH U UCTIBITAHWN METAJIa HEOOXOIMMO OTIPENEISATh CIEIYIOINE OKa3aTeIIH:

XUMHYECKHH  CcOCTaB  C  BBIBICHHEM  COICPKaHUS ~ JJIEMEHTOB,  HPETyCMOTPEHHBIX
TOCYAapCTBEHHBIMH CTAHIapTaMH WM TEXHHYECKUMH YCIOBUSIMH Ha CTaJIb;

IpesieNl TEKy4EeCTH, BpEMEHHOE COIIPOTUBIICHHE W OTHOCHUTEIBHOE YAIMHEHUE IIPU MCIBITAHUAX Ha
pacTspkeHne (PEKOMEHIyeTcsl TPOBOIUTh MX C IOCTPOSHHEM AuarpaMmsbl pabotsl ctamm) mo ['OCT
1497-84%;

ynapHyto Bsa3kocTh 1o [OCT 9454-78* mus TemmepaTyp, COOTBETCTBYOIINX TPYIE KOHCTPYKIIHI
U KIMMaTHIecKOMy paioHy rmo Tabmume 50%, ¥ mociie MEeXaHWYeCKOTO CTapeHHS B COOTBETCTBHHU C
rOCYAapCTBEHHBIMH CTAHIaPTAMH WIN TEXHHYECKUMH YCIOBUSIMH Ha CTallb.

Juist koHCTpYKIHiA 1-1 1 2-# rpymi taba. 50*, BEITONHEHHBIX M3 KUIIIICH CTAIN TONIIIMHON CBEIIIE
12 MM W DJKCIUTyaTHpYIOIIMXCS TPH OTPULATENBHBIX TeMIlepaTypax, JIONOJHUTEIBHO CIEIyeT
OTIPEETAT:

pacrpeeieHie CepHUCTHIX BKIIOYCHHH cITocoOoM oTredarka mo baymany mo TOCT 10243-75%;

MHUKPOCTPYKTYPY C BEIsABIIEHHEM pa3mepa 3epHa mo [OCT 5639-82*.

MexaHnUECKHE CBOICTBA CTalM IOMYCKAaeTCs OIPEAENATh C NPHUMEHEHHEM JAPYTHX METOOB,
o0ecreunBaromnX HAJEKHOCTh PE3YJIbTATOB, COOTBETCTBYIOIIYIO UCTIBITAHUSIM Ha PACTSKECHHE.

2. OT16op npob I XMMUYECKOTO aHaJIM3a U 00pasIoB Ul MEXaHNYECKUX MCIBITAHUN PONU3BOJIAT
U3 3JIEMEHTOB KOHCTPYKIMH OTJEIBHO AJIS KXKJ0H MapTHH MeTaslIa.

K maptum MeTasna oTHOCSTCS 371€MEHTHI OJTHOTO BH/a NpoKara (110 HoMepaM Npo¢uiIel, TOIIIHAM
M MapKaM CTaJli), BXOJSIINE B COCTaB OJHOTHIIHBIX 3JIEMEHTOB KOHCTpYKIHMi (Tosica depm, pemeTka
(epm, mosica MOAKPAHOBBIX OalloOK W T. II.) OHOW o4epeny cTpouTenbcTBa. IlapTus MeTamna JomKHA
OTHOCUTHCSI He Ooiee yeM K 50 OJHOTHUIIHBEIM OTHPABOYHBIM MapKaM o0miei maccoil He Oomee 60 T.
Ecnu ornpaBouHBlE MapKy TPEACTABISIOT COOOH IMPOCThIE 3JIEMEHTHl M3 IPOKATHBIX INpoduiIeh
(IporoHsl, 6aJKu, CBS3U U T. I1.), K MAPTHHA MOXKET OBITH OTHECEHO 710 250 OTIIPaBOYHBIX MapOK.

Yucno npob 1 00pas3loB OT KaKAOW MapTHH MeTaila JOJDKHO OBITh HE MEHbIIE YeM YKa3aHO B
Tabm. 85, mpu oTOOpe Mpobd u 06pa3oB HeodxoarMO cobronath TpeboBanus [[OCT 7564—73%.

Tabnuma 85

YucJi0 npoBepsieMbIX 3JIeMeHTOB, P06 U 00pa3L 0B

Yucno Yucno
Bun ucnisitanuii JJIEMEHTOB, po0 1 00pa3IoB
IPOBEPSIEMBIX B | OT 3JIEMEHTa | BCEro oT
NapTUH MapTUH
XUMHUYECKUH aHATN3 3 1 3
HcnbiTanne Ha pacTshkeHHe 2 (10%) 1 2 (10%)
HcnbiTanue Ha ynapHYIO BS3KOCTb 2%* 3** 6**



Ornevarok no baymany | 2 | 1 | 2

* Ilpu ompenenieHUM Tpeena TEKy4eCTH CTald M BPEMEHHOTO COINPOTHUBIICHUSL
0 pe3yabTaTaM CTaTUCTHYECKOH 00pabOTKU JaHHBIX UCHBITAHUH 00pa3LoB.

** ]l KaXIoW TpoBepseMO TeMmeparypbl W Ul UCHBITaHWM mociie
MEXaHMYECKOTO CTAPCHHUSI.

Mecro otOopa npo0 W HEOOXOAMMOCTb YCHJIEHHS MECT BBIPE3KH OOpa3loB OMNPEAEISIOTCS
OpraHu3alueii, mpoBoIsIIei 00caeJoBaHIe KOHCTPYKIIHA.

3*. TIlpemem TekydectH Ry, i BpeMeHHOe CcONpOTHBIEHHE cTand Ry, mo pesynbraram
CTATUCTUYECCKON 00PabOTKH JAHHBIX UCTIBITAHHN 00PA3IIOB BBIYUCISIETCS 10 (HOpMyIie

R, = on— 05, (180)
1 n
e On="—"20;_ cpemHee apH(QMETHYECKOE 3HAYECHUE IIpEleNa TEKYdeCTH WIH
BPEMEHHOTO CONMPOTHBJIEHHS UCIIBITAHHBIX 00Pas3IoB;
091 15
a=1651+—"=+=

‘/— + I K03(OULMEHT, yIUTHIBAIOLIUN 00bEM BBIOOPKH;
n

1 n

2
n—1 Z(O-i - O-n) — CpeaAHEC KBAAPATHICCKOC OTKIIOHCHUC PC3YyJIbTATOB PICHLITaHPIﬁ;
—li=l

07 — TIpeJiesT TEKY4ECTH WITH BPEMEHHOE COMPOTHBIICHHUE i-r0 00pasiia;

N — YKCJI0 UCTIBITAHHBIX 00pa3noB (He MeHee 10).

Ipu 3nauenun S/o;>0,1 uCHONB30BaHUE PE3yNIbTATOB, MOJTYYCHHBIX MO HMMEIONIIMMCS JIaHHBIM
UCIIBITAHU#T 00PA3I0B HE JIOMYCKASTCS.

[punoxernne 9*
OCHOBHBIE BYKBEHHBIE OBO3HAYEHMUS BEJIMYUH

A — IUIONIAJIb CEYEHUsI OPYTTO;

Aon — IJIOIA/b CeYeHUs 0OJITa HETTO,

Ay — IJIOIA/(b CEYEHUS PacKoca;

A¢ — TUTIONIA/Ib CEYEHUS TOJKH (T0sIca);

A, — IUIOIIAIb CEYEHUS HETTO,

AW — Ijomanab CCUCHUSA CTCHKH,

Ant — IUTOIIA/(b CEUCHHMS 110 METAJUTy YIJIOBOTO IIIBa,;
sz — IJI01Iaab CCUCHUA 1O METAJITY I'PaHUIIbI CTIJIABJICHUS
E — MOJAYJIb YIIPYrOCTH;

F

G

— cua;
— MOJyNb C/IBHTa;

N — MOMEHT MHEPIHH CeUeHHS BETBH;

JIm; Jd — MOMEHTBI HHEPIIMH CeUeHHUH mosica U packoca (pepMmbl;

Js — MOMEHT MHEPINH CeueHHs pedpa, ITaHKH;

Jsl — MOMEHT WHEPINH CeUeHHS MPOI0IBHOTO pedpa;

Ji — MOMEHT WHEPINH KPY4IeHUs OallKu, peIibCa;

NN — MOMEHTHI HHEPIIMH CEYCHUSI OPYTTO OTHOCHUTEIHHO OCEH COOTBETCTBEHHO X—X U Y—
Y

Jyns dyn — TO X, CEUEHHE HETTO;

M — MOMEHT, U3THOAOIHIA MOMEHT;

My; My — MOMEHTBI OTHOCHUTENBHO OCEH COOTBETCTBEHHO X—X U )—V;

N — NPOJI0JIbHAS CHUIIA;

Nad — JIOTIOJIHUTENBHOE YCUIIHE;

Nom — IIpOJIOTIFHAS CHJIa OT MOMEHTA B BETBU KOJIOHHEI;

Q — TIOTIepeYHas CHjIa, CHJla CIBHTa,

Qric — YCIIOBHAs MOTIEPEYHAs CHJIa IS COSANHUTEIBHBIX 3JIEMEHTOB;

Qs — YCIIOBHas TMOTIEPeYHas CHiIa, MPUXOAIIIAas HA CHCTEMY IUIAHOK, PACIIOJIOKEHHBIX B

OJIHOM IIJIOCKOCTH;



Rpa — pacyeTHOE CONPOTHBIIEHHE PACTSHKEHHIO (yHJaMEHTHBIX OOJITOB;

Run — pacyeTHOE CONPOTHBIIEHHE PACTSHKEHHIO BHICOKOIIPOUHBIX OO0JITOB;

Rop — pacyeTHOE CONPOTHBIIEHHE CMSATHIO OONTOBBIX COETUHEHHH;

Rps — pacyeTHOe CONPOTHBIIEHHE cpe3y OOJITOB;

Ryt — pacyeTHOE CONPOTHBIIEHHE OOJITOB PACTSKEHUIO;

Roun — HOpPMaTHUBHOE COINPOTHBIICHHE CTAJIM OOJTOB, MPUHHUMAEMOE PaBHBIM BPEMEHHOMY
COIPOTHUBIICHUIO O, 110 TOCYAAPCTBEHHBIM CTAaHAAPTAM U TEXHHYECKUM yCIOBHUSIM Ha OOMNTHI;

Ry — pacdeTHOe CONMPOTHBIICHUE pacTsokeHnto U-o0pa3HbIX O0NTOB;

Reg — pacdyeTHOE COIPOTHBICHHE AWAMETPAIFHOMY C)KaTHIO KaTKOB (TIpH CcBOOOTHOM
KacCaHUM B KOHCTPYKIHUSX C OTPaHUYEHHON MOABIKHOCTHIO);

Ran — pacyeTHOE CONPOTHBIICHHUE PACTSHKEHHUIO BRICOKOIIPOYHOH ITPOBOJIOKH;

Rip — pacyeTHOE CONPOTHBICHHE MECTHOMY CMATHIO B IUIMHAPHYCCKHUX IIapHHUPAX
(mam¢ax) mpy IUIOTHOM KacaHUH;

Rp — PacdeTHOE CONPOTUBIICHHUE CTAIN CMATHIO TOPIEBOH MOBEPXHOCTH (IIPH HATHINU
TIPUTOHKH);

Rs — pacyeTHOE CONPOTHBIICHHUE CTAJIN CABUTY;

Rin — pacyeTHOE CONPOTHBIICHHUE PACTSHKEHHIO CTAIM B HAIIPABJICHUH TOJIIMHBI IPOKATa;

Ry — PacyeTHOE CONPOTHBIICHHUE CTAIN PACTSDKEHHIO, CKATHIO, N3THOy 10 BPEMEHHOMY
COIPOTHUBIICHUIO;

Run — BPEMEHHOE CONPOTHBICHHE CTaldl  pa3pbiBy, NPHHAMAEMOE pPaBHBIM
MUHHUMAJIBHOMY 3HAYCHHUIO Oy 110 TOCYAAPCTBEHHBIM CTaHAapTaM U TCXHUYCCKHUM YCIIOBUAM,

Rus — pacyeTHOe CONPOTHBIICHHE YIJIOBBIX IIBOB CPe3y (YCIOBHOMY) 110 METAJLTY LIBA;

Ruw — PpacyeTHOE CONPOTHUBIEHUE CTBHIKOBBIX CBApPHBIX COCIUHEHMH  CXKATHIO,
PacTsDKEHHUI0, N3rndy N0 BpEMEHHOMY COIIPOTUBIICHHIO;

Ruun — HOpPMaTUBHOE CONPOTHUBIICHUE METaIa I1IBa [0 BPEMEHHOMY COIPOTHBIICHUIO;

Rus — pacyeTHOE CONPOTHUBIIEHUE CTHIKOBBIX CBAPHBIX COEAMHECHMUI;

Rwy — PpaCY€THOC CONPOTHUBJIICHHUEC CTHIKOBBIX CBAPHBLIX COC[[I/IHGHPIFI CIKaTHIO, pACTAKCHUIO
1 U3rudy Io mpeeny TeKy4ecTH;

Ruwz — pacyeTHOE CONpPOTHBJICHHE YIVIOBBIX IIBOB cCpe3y (YCIOBHOMY) IO METaJLLy
rpaHUbI CIUTIABOCHUS

Ry — pacyeTHOe COIPOTHBICHHE CTAIU PACTSIKCHUIO, CXKATHIO, M3rHOy MO mpeaery
TEKYy4eCTH;

Ryn — TIpeJielT TeKYUeCTH CTalli, IPUHUMAeMBblil paBHBIM 3HAUCHHUIO TIpejielia TeKYYeCTH Oy
TI0 TOCYJapCTBEHHBIM CTaHJapTaM M TEXHUUECKHM YCIIOBHSM Ha CTallb;

S — CTaTWYeCKMH MOMEHT CABHIaeMOH YacTH Cce4eHHs OpyITO OTHOCHTEIHHO
HEUTpaJIbHOU OCH;

W,; Wy — MOMEHTBI CONIPOTHBIICHHS CEYCHHUSI OPYTTO OTHOCHTEIIFHO OCEH COOTBETCTBEHHO X—
XUY-y,

Wins Wy, — MOMEHTBI CONIPOTHBIICHHSI CEUYCHUST HETTO OTHOCHUTEIIBHO OCEH COOTBETCTBEHHO X—X
uy-y,

b — IIMPHHA;

Des — pacueTHas MIUPUHA;

bs — IIUPHHA MTOJIKH (TT0sIca);

bn — IIMpHHA BBICTYIAIONIEH YacTH pedpa, cBeca;

C; Cy; €y — koddduimeHTs U1 pacyeTa Ha MPOYHOCTH C YYETOM PA3BUTHUS IUIACTHYECKHX
nedopmanuii npu n3rnbe OTHOCUTENBHO 0CEi COOTBETCTBEHHO X—X, V-V,

e — 9KCLEHTPUCUTET CUJIBI;

h — BBICOTA;

het — pacueTHas BBICOTa CTEHKH;

hy — BBICOTA CTEHKH;

i — pazuyc MHEPUUH CeUCHNS;

imin — HaUMEHBIINH paJinyc HHEPLUH CEUCHNS;

i Iy — pazuychl HHEPIUY CEUYCHUSI OTHOCUTENIBHO OCeH COOTBETCTBEHHO X—X U }—;

ke — KaTeT yrJoBOro IIBa;

| — JUTMHA, TIPOJIET;

I — JUIMHA CTOWKH, KOJIOHHBI, PAacIOpKH;

Iy — JUIMHA PacKoca;

I — pacueTHasi, yCIIOBHas JJIMHA;

|m — JJIMHAa IIaHCJIU I10scCa (bepMm WA KOJIOHHBI,



I — JUIMHA TUIAHKY;

Iy — JUITMHA CBapHOTO I1IBA;

Lo Iy — pacyeTHble [UIMHBI 3JE€MEHTa B IUIOCKOCTSIX, MEPHEHAMKYISIPHBIX OCSIM
COOTBETCTBEHHO X—X U )}

m — OTHOCHTENBHBIH 3KcieHTprUcUTeT (M = eA/W,);

Mes — MPUBEICHHBIA OTHOCUTENBHBIN SKCIIEHPUCHTET (Mer = M177);

r — pannyc;

t — TOJIIIMHA;

t — TOJIIIIMHA TIOJIKH (TI051Ca);

ty — TOJIII[HA CTEHKHU;

Siu By — K03()(HULMEHTH JIs pacyeTa yriioBOro LIBa COOTBETCTBEHHO MO METAJLTy IIBa M MO
METaJlTy TPaHULIbI CIUIaBIICHUS;

% — k03 urreHT ycnoBuii paboTH COSANHEHHUS;

Ve — KO3 PUIMEHT yCIIOBHI pabOThI;

" — K03()(UITHEHT HAZC)KHOCTH IO HA3HAYCHHIO;

Y — KO3 PUIIMEHT HAJIKHOCTH [0 MaTepHay;

1 — K03 (QUIHEHT HAICKHOCTH B pacdeTax 0 BPEMEHHOMY COIPOTHBIICHHUIO;

n — K03 UIHEHT BIUSHUSA (OPMBI CeUCHHST;

A — 1rOKOCTB(A = g /i);

A — ycInoBHas THOKOCTD (4 = A, IR,/E );

et — NIpHUBEICHHAs! THOKOCTH CTEPKHSI CKBO3HOTO CEYCHMUS;

Ao — YCIOBHAs IPUBECHHAs THOKOCTb CTEPIKHS CKBO3HOTO CeUCHHS ( Ay = Ay R, [E );

2 — YCIIOBHAs TMOKOCTh CTEHKH (EW :é R, /Ej :

L — HauOOJIbIIas YCIOBHAS THOKOCTh CTCHKH;

Ao Ay — pacdyeTHble THOKOCTH JJIEMEHTa B IUIOCKOCTSX, IEPICHAUKYISIPHBIX OCSIM
COOTBETCTBEHHO X—X U }—);

v — k03 durent nonepeunoit nedopmarmu cranu (Ilyaccona);

Oloc — MECTHOE HallpsDKEHHE;

Oy, O, — HOpMaJIbHbIE HaPSDKEHMS, TapaUIeNIbHBIE OCSM COOTBETCTBEHHO X—X H y—;

Ty — KacaTeJbHOE HalpsHKEHUE,

D) — K03 (QHUIHEHT MPOIOIBHOTO U3rKoa;

10 — K03()(UIMEHT CHIDKCHHS PACYETHBIX CONPOTUBICHUIN NPH H3THOHO-KPYTIIHHOM
(hopMe TOTEpH YCTOMIHMBOCTH OAJIOK;

. — K03 (DUIHUEHT CHUKEHHUSI PACUCTHBIX COMPOTUBIICHHUI MIPY BHEIICHTPEHHOM CXKATHH.

Conepxanue

1. Obu1re NoI0KEHUT
2. Marepuaisl i1 KOHCTPYKIMN ¥ COSTUHEHUH
3. PacueTHpIe XapaKTepUCTHKN MaTEPHAIOB M COCIMHEHHN
4*. Yyer ycnoBuii pabOTHI M HA3HAYEHUSI KOHCTPYKITUHA
5. PacueT 311eMeHTOB CTaNbHBIX KOHCTPYKIIMI Ha OCEBBIE CHIIBI M U3THO
LenTpansHO-PaCTSIHYTHIE U HEHTPAIBHO-CIKATHIC SJIEMEHTHI
Nzrubaemele 377€MEHTHI
DJeMEeHTHI, T0IBEP>KCHHBIE JEUCTBHIO OCEBOI CHIIBI C U3THOOM
OnopHbIe YaCTH
6. PacueTrHple IMHBI U TIpeeTbHBIE THOKOCTH 3JIEMEHTOB CTAJIBHBIX KOHCTPYKITHHA
PacdeTHbIe IIMHBI SJIEMEHTOB IUTOCKUX (OPM U CBSI3EH
PacyeTHBIe IIMHBI 2IEMEHTOB NTPOCTPAHCTBEHHBIX PEUIETYATHIX KOHCTPYKINH
PacyeTHBIe IIIMHBI SIEMEHTOB CTPYKTYPHBIX KOHCTPYKITHHA
PacyerHbIe IIMHBI KOJIOHH (CTOEK)
IIpenenbHbIe THOKOCTH CKATBIX SIEMEHTOB
IIpenenpHbIe THOKOCTH PACTSHYTHIX JIEMEHTOB
7. IlpoBepka yCTOMIMBOCTH CTEHOK M MOSICHBIX JINCTOB U3THOAEMBIX U CXKATBIX HJIEMEHTOB



CreHku 6anok
CTeHKHU LEHTPaIbHO-, BHELEHTPEHHO-CKAThIX U CKATO-M3rM0aeMBbIX JIEMEHTOB
[osicHple yucThl  (TIOJIKM) LEHTPaIbHO-, BHEIEHTPEHHO-CXKATBIX, CXKAaTO-U3rH0aeMbIX U
M3rndaeMbIX IEMEHTOB
8. PacueT nMCTOBBIX KOHCTPYKIMI
Pacuer Ha mpo4HOCTH
Pacuer Ha ycToiunBOCTH
OcHOBHBIE TpeOOBaHUS K PacUYeTy METAJUTMYECKUX MEMOPaHHBIX KOHCTPYKIUH
9. PacueT 271€MEHTOB CTalbHBIX KOHCTPYKLUII HAa BBIHOCIMBOCTh
10. Pacuer 351eMeHTOB CTalbHBIX KOHCTPYKIMH HAa MPOYHOCTh C YUYETOM XPYNKOI'0 pa3pyIlIeHHs
11. Pacuer coeauHeHnit CTanbHBIX KOHCTPYKLUI
CBapHble cOeTUHEHUS
Bonrossle coenuHenus
CoenuHeHus Ha BEICOKONPOYHBIX O0sITax
CoenuHenus ¢ ppe3epoBaHHBIMHU TOPLIAMH
[TosicHble COeTMHEHHsI B COCTABHBIX OajKax
12. O0mue TpeboBaHus MO NPOSKTUPOBAHUIO CTAIIBHBIX KOHCTPYKLIMIA
OCHOBHBIE TTOJIOKEHHS
CBapHble coOeTUHEHUS
BontoBble coeMMHEHNUS U COEAMHEHNS Ha BHICOKONIPOYHBIX O0JITax
13. JlononHUTENbHBIE TPEOOBaHUS MO MPOESKTUPOBAHUIO MPOU3BOCTBEHHBIX 3JaHUI U COOPYKSHUN
OTHOCUTENBHBIE TPOTUOBI U OTKIOHEHHST KOHCTPYKIMI
PaccTosHNA MeXTy TeMIepaTypHbIMU IIBaMU
DepMbl U CTPYKTYPHBIE IIMTHI IOKPBITUN
KononHsr
Casi3u
banku
[TonkpanoBsie 6anku
JIucToBBIE KOHCTPYKIIUU
MoHTaKHBIE KPEIUICHUS
14. JlomonmHUTENbHBIE TPeOOBAaHMA IO MPOCKTHPOBAHHIO JKMIBIX W OOIIECTBEHHBIX 3JaHHA U
COOpYKEHUI
KapkacHbie 3nanus
Bucsuune nokpsitust
15*.  JlomonHMTeNbHBIE TpPeOOBAaHHS 1O MPOSKTHPOBAHUIO  ONOP  BO3AYIIHBIX  JIMHHNA
NIEKTpOTepeiaul, KOHCTPYKIIMH OTKPBITBIX PACIpPENeTUTEIbHBIX YCTPOWCTB M JMHUN KOHTAKTHBIX
ceTell TpaHcnopTa
16. JlononHuTenbHBIE TpeOOBaHMSA IO MPOCKTUPOBAHHMIO KOHCTPYKIMH AHTEHHBIX COOPYXEHUI
(AC) cBs3u BrIcOTOM 10 500 M
17. lononHUTENbHBIE TPEOOBaHMS IO TPOSKTUPOBAHUIO THAPOTEXHUIECKUX COOPYKEHUH PEIHBIX
18. JlomomHUTENbHBIE TPEOOBAHMS IO TIPOSKTUPOBAHUIO OAJIOK C THOKOM CTEHKON
19. lononHuTenbHBIE TPEOOBAHMS 110 IPOSKTUPOBAHMIO OANOK ¢ nep(HopUpOBaHHOI CTEHKON
20*. JlonoJHUTENbHBIE TPEOOBAHMS IO IPOSKTUPOBAHUIO KOHCTPYKIMH 34aHUI U COOPYKEHUIT pH
PEKOHCTPYKIINU
IIpunoxenne 1. MaTtepuais! A CTAIBHBIX KOHCTPYKIIHHA U UX PACUETHBIE CONIPOTHBIICHHUS
IIpunoxenne 2. Marepuansl I COCIUHEHUH CTadbHBIX KOHCTPYKIMA M WX pacueTHbIC
COTIPOTHBIICHHS
[Ipunoxenne 3. Puzndeckne XapakKTEPUCTHKHA MaTEPHAIOB
IIpunoxenne 4*. Koadduimentsr yciaoBuii paboThl AN PacTIHYTOrO OJWHOYHOTO YTOJIKA,
MPUKPETIIIEMOTO OHOM MOJIKON O6onTamMu
ITpunoxenne 5. KoaduumeHnTs! 111 pacyeTa Ha MPOYHOCTH DJIEMEHTOB CTAILHBIX KOHCTPYKIUH €
YYETOM Pa3BHUTHS INTACTHYECKUX e opMarui
IIpunoxenne 6. Koadduiuentsl s pacuyera Ha YCTOHYMBOCTH IIEHTPAIBHO-, BHEIIEHTPEHHO-
CKaTBIX U CKAaTO-M3TUOAEMBIX HJIEMEHTOB
[punoxenne 7*. KoadpuumeHTs! ¢ A1t pacuyera 6ok Ha yCTOHYNBOCTD
[punoxenne 8. Tabmuubl JuIss pacdyera 3JIEMEHTOB Ha BBIHOCIMBOCTH M C YYETOM XPYIKOTO
paspylieHus
IIpunoxenue §, a. OnpenenexHue CBOUCTB MeTallIa
[punoxxenne 9*. OcHOBHBIC OYKBEHHBIC 0003HAYEHHS BEITMYMH






