CTtanbHble KOHCTPYKLUUN

CHull II-23-81 *

CrpouTtenpHbIle HOPMBI B IIPaBHIIA CHull 11-23-81*
T'occtpoit CCCP Bsamen
CranpHbple KOHCTPYKITHH CHull 1I-B.3-72;
CHull 11-1.9-62; CH 376-67

1. OBLUME MNONOXEHUA

1.1. Hacrosimue HOpPMBI CleayeT COONIONaTh MPH  MPOCKTHPOBAHUU CTAIBHBIX
CTPOUTENBHBIX KOHCTPYKLUHN 3/1aHUH U COOPYKEHUH Pa3IMUHOrO Ha3HAYECHHUS.
Hopmbl He pacrpocTpaHsloTCS Ha  IPOEKTUPOBAHHE CTAIbHBIX KOHCTPYKLUI
MOCTOB, TPAHCIIOPTHBIX TOHHENEH U TPyO MO HACKIIIAMHU.

[Tpy NpOEKTUPOBAHMM CTAJIbHBIX KOHCTPYKIIMM, HAXOJSAIIUXCS B OCOOBIX YCIOBHAX
9KCIUTyaTaluu (HarmpuMep, KOHCTPYKIMH JIOMEHHBIX Ieued, MarucTpajlbHbBIX U
TEXHOJIOTHYECKUX TPYyOONpPOBOZOB, pE3EpBYyapoB CHEIHMAIHHOTO HA3HAYEHUS,
KOHCTPYKLUMH  37aHUH,  TMOABEPrarolIMXcsi  CEHCMUYECKUM,  HHTEHCHUBHBIM
TEMIEPATYPHBIM BO3ACHCTBUSIM WJIM BO3JIEHCTBUSAM arpeCCUBHBIX CpeJl, KOHCTPYKLUI
MOPCKUX THIPOTEXHUYECKUX COOPYKEHUM), KOHCTPYKUMH YHUKAJIbHBIX 3JaHUN U
COOPYXKEHHMM, a TaKkKe CHeUUalbHBbIX BHUJIOB KOHCTPYKIMH  (Hampumep,
IpeIBapUTENbHO HAINPSDKEHHBIX, IPOCTPAHCTBEHHBIX, BUCSIYNX) cielyeT coOIr0aTh
JIOTIOJIHUTENIbHBIE ~ TpeOOBaHHUSA, OTPAKAIOIIME OCOOCHHOCTH  padOTHl  ATHUX
KOHCTPYKLUH, IIPEyCMOTPEHHBIE COOTBETCTBYIOIIUMU HOPMaTHUBHBIMU
JOKYMEHTaMHU, YTBEPKJIEHHBIMU WK cornacoBaHHbiMu ['occtpoem CCCP.

1.2. Ilpu DpoeKTHMPOBAHMHU CTAJIBHBIX KOHCTPYKLHMH cClieAyeT coOIr0aTh HOPMBbI
CHull mno 3ammTe CTpOUTEIBHBIX KOHCTPYKIMI OT KOPPO3UU U MPOTHUBOINOKAPHBIE
HOPMBI TIPOEKTUPOBAHUS 31aHUN U COOPYKEHUH. YBEIMUYEHHUE TOJIIMHBI IIPOKATa U
CTEHOK TpYyO C LIEbI0 3alllUThl KOHCTPYKIMI OT KOPPO3UH U MOBBILICHUS Ipenena
OTHECTOWKOCTU KOHCTPYKIUI HE JJOMyCKaeTCsl.

Bce xoHCTpyKIMM TOJKHBI OBITH JTOCTYIHBI JUIsl HAOJMIOJEHUS, OUYMCTKH, OKPAcKu, a
TaK)K€ HE JOJDKHBI 33J€pXKUBATh BJary M 3aTPyAHATh NPOBETPUBAHHUE. 3AMKHYTHIE
pO(UITHN T0JIKHBI OBITH TEPMETHU3NPOBAHBI.

1.3*. TIpu pOeKTUPOBAaHUM CTaJIbHBIX KOHCTPYKLUH CIIeIyeT:

BbIOMpaTh ONTHMAaJlbHBIE B TEXHUKO-3KOHOMHYECKOM  OTHOUIEHHH CXEMBI
COOPYKEHHI U CEYEHHUS AIEMEHTOB;

MPUMEHSTh SKOHOMUYHBIE TPOMUIN TMpokaTa U 3P(PEeKTUBHbBIE CTAIIH;

OPUMEHSATH U 3/aHUM U COOPYKEHHH, KaK MpaBUiIo, YHU(DULIMPOBAHHBIE TUIIOBbIE
WIM CTaHJApTHBIE KOHCTPYKIUU;

OPUMEHATh  MPOTPECCHBHBIE KOHCTPYKLUUHU (TPOCTPAHCTBEHHBIE CUCTEMBI U3
CTaHJAapPTHBIX AJIEMEHTOB; KOHCTPYKLIHMH, COBMENIAIONINE HECYIINE U OTpakKIaroline
GyHKLIMY; TpeaBapUTENbHO HANpPsOKEHHbIE, BAHTOBBIE, TOHKOJINCTOBBIE u
KOMOMHHMPOBaHHbIE KOHCTPYKIIMH U3 Pa3HbIX CcTajei);

pelycMaTpUBaTh TEXHOJIOTUYHOCTh U3TOTOBJICHUS U MOHTa)Ka KOHCTPYKIIUH;
OPUMEHATh KOHCTPYKIMH, OOECIEUMBAIONINE  HAMMEHBIIYI0 TPYIOEMKOCTh UX
U3TOTOBJICHUS, TPAHCIIOPTUPOBAHMSI U MOHTAXa;




MpeaycCMaTpuBaTh, Kak MPaBUJIO, MOTOYHOE HU3TOTOBIIEHHE KOHCTPYKIMHA M HUX
KOHBEHEPHBIN WM KPYITHOOJIOYHBIM MOHTAX;

MpeayCMaTpuBaTh TMPUMEHEHHE 3aBOJCKUX COCIMHEHHM MPOrPECCUBHBIX THUIIOB
(aBTOMaTHYECKOW M TIOJyaBTOMAaTHYECKOM CBAapKH, COCAMHEHWH (IIaHLEBBIX, C
bpe3epoBaHHBIMH TOPIIAMH, Ha OONTaX, B TOM YHCIIE Ha BRICOKOIPOYHBIX U JIp.);
npelycMaTpuBaTh, Kak MPaBHIIO, MOHTAXKHbBIE COEIMHEHUS Ha 00JITax, B TOM YHCIIE Ha
BBICOKOIIPOYHBIX;  CBapHbIE  MOHTaXHBI€  COCIMHEHMS  JIONYCKAIOTCS  MpHU
COOTBETCTBYIOIIEM 00OCHOBAHUU;

BHITIONHATh ~ TPEOOBAaHUS  TOCYAAPCTBEHHBIX  CTAHJAPTOB HA  KOHCTPYKIIUHU
COOTBETCTBYIOIIETO BU/A.

Buecenbl Y TBEpKICHBI Cpoxk
HHUNCK um. KyudepeHko | mOCTaHOBIEHUEM BBCCHUS
I'occrpos CCCP I'ocerpos CCCP B JICUICTBUE

ot 14 aBrycra 1981 r. Ne 144 | 1 suBaps 1982 r.

* [lepensnanue ¢ usmeHeHusiMu Ha 1 suBaps 1987 r. u 1 urons 1990 r.

1.4. Tlpm DpPOEKTHPOBAHWUU 3JAHUH M COOpPYXKEHUH HeoOXOAUMO HpPHUHUMATH
KOHCTPYKTUBHBIE ~ CXE€MbI, O0OECHeYMBAIOIINE MPOYHOCTb, YCTOMUUBOCTH U
IPOCTPAHCTBEHHYIO HEU3MEHSEMOCTh 3/1aHUI U COOPYXKEHHUH B LIEJIOM, a TaKXKe UX
OTJIEIbHBIX 3JIEMEHTOB IIPU TPAHCIIOPTUPOBAHUU, MOHTAXE U IKCILITyaTalllu.

1.5*%. Cranum u marepuaibl COCIMHEHUN, OTPaHUYEHUS MO MPUMEHEHUIO CcTajei
C345T u C375T, a Takxke NONOJHUTENbHbIE TPeOOBaHMSI K IOCTaBISIEMOW CTalu,
IPEIYyCMOTPEHHBIE TOCYAAPCTBEHHBIMU CTaHAAapTaMu M cTa”gapramu COB wum
TEXHUUYECKUMHU YCIOBUSAMH, cleAyeT yKa3biBaTh B pabounx (KM) u nerannpoBOYHBIX
(KM/I) gepTekax cTaqbHBIX KOHCTPYKIMN U B TOKYMEHTAIlMU HA 3aKa3 MaTEpUaOB.
B 3aBrcHUMOCTH OT 0COOEHHOCTEN KOHCTPYKIUH U MX Y3JI0B HEOOXOIMMO IPH 3aKa3e
CTallu yKa3bIBaTh Kiacc cruionrHocty o 'OCT 27772-88.

1.6*. CranbHble KOHCTPYKLUMU U UX pacdeT JOJKHBI YJIOBJIETBOPITH TPEOOBAHUIM
I'OCT 27751-88 "HaneKHOCTb CTPOMTENBHBIX KOHCTPYKUMH M OCHOBAaHHHU.
OcHoBubie TmionokeHus 1o pacuery" u CT COB 3972-83 "HanexnocTh
CTPOUTENIBHBIX KOHCTpPYKUMH U ocHoBaHuil. KoHcTpykumm cranbHble. OCHOBHBIE
MOJIOKEHUS TIO pacyeTy".

1.7. PacueTHple cXeMBl M OCHOBHBIE IPEANOCBUIKA pacueTa JOJDKHBI OTpaXkarb
JENCTBUTENbHBIE YCIIOBUS PA0OTHI CTAIbHBIX KOHCTPYKIIUIL.

CranpHple KOHCTPYKIMM CIENyeT, Kak IPaBWJIO, PpPacCUUTHIBATh KaK €IUHBIC
IIPOCTPAHCTBEHHBIE CUCTEMBI.

[Ipu pasneneHuH €OUHBIX NPOCTPAHCTBEHHBIX CHCTEM Ha OTHAEIbHBIE IIJIOCKHE
KOHCTPYKIUHU CIEAYyeT YYWUTHIBaTh B3aUMOJIEHCTBHE 3JIEMEHTOB MEXIy CO00H M C
OCHOBaHHUEM.

Beibop pacueTHbIX cXeM, a TakKe METOJIOB pacueTa CTaJbHBIX KOHCTPYKIIMH
HE00X0IMMO MPOU3BOIUTH € yueToM 3(h(heKTHBHOTO HcHoIb30BaHusd DBM.

1.8. Pacuer cranpHBIX KOHCTPYKLMI CIEIYyeT, KaK MPABHJIO, BBINOJIHATH C YYETOM
HEYNpyrux aepopmanuii CTaiu.

Jns cratuyeckd HeOompeAeNMMbIX KOHCTPYKIIMHA, METOJMKa pacyera KOTOPBIX C
y4eTOM Heynpyrux nedopmanuii cTaad He pa3paboTaHa, pacUETHBIE YCHUIIHS
(u3rubaroiye ¥ KpyTSAIIME MOMEHTHI, MPOJOJIbHBIE M TOINEPEUHbIe CHUJIbI) CIIEIyeT
ompeneniaTb B INPEINOJOXKEHMH  ynpyrux  gedpopmanuii  cramu 1o
Hene(hOPMUPOBAHHON CXEME.



[Tpu COOTBETCTBYIOLIEM TEXHUKO-I)KOHOMHYECKOM O0OOCHOBAHUHU PACUET JOMYCKACTCS
IPOU3BOUTH O J1€(OPMHUPOBAHHON CXEMe, YUUTHIBAIOIEH BIMSHHUE MEepeMeIleHUi
KOHCTPYKLUU IO/ Harpy3KOH.

1.9. DnemeHThbl CTalbHbIX KOHCTPYKLUHH JOJKHBI MMETh MHHUMAJIbHBIE CEYEHHUS,
YIIOBJIETBOPSIOIINE TPEOOBAHUSAM HACTOSIIMX HOPM C YUETOM COpPTaMEHTa Ha MPOKaT
U TpyObl. B COCTaBHBIX CEYEHUX, YCTaHABIMBAEMBIX PACUETOM, HEJOHAIIPSKEHUE HE
JIOJKHO TIpeBbIatTh 5%.

2. MATEPUAIbI ANA KOHS)TPYKLI,I/IVI 7
COEAUHEHUU

2.1*. B 3aBUCHUMOCTM OT CTENEHH OTBETCTBEHHOCTH KOHCTPYKUMH 31aHUM U
COOPYKEHHI, a TaK’K€ OT YCIIOBUHM UX JKCILTyaTalluu BCE KOHCTPYKLUU Pa3JelIaioTCs
Ha 4eTblpe rpynnbsl. CTanu Ui CTaJbHBIX KOHCTPYKLHMH 31aHUH U COOPYKEHUI
ciemyeT mpuHUMaTh 1o Tadm. 50*.

Cranu Ju1st KOHCTPYKLMH, BO3BOAMMBIX B KIMMaTH4eCKUX paiioHax Iy, I, 1o u Il3, HO
IKCIUTYaTUPYEMBIX B OTAIIMBAEMBIX ITOMEIICHHSAX, CIEAYeT NPUHUMATh KaK IS
KIuMatuueckoro paiiona Il cormacxo tabn. 50*, 3a uckimouennem cranmu C245 u
C275 nnst KOHCTPYKIUU TPYMIIBI 2.

[ ¢naHueBbIX COEIMHEHUI W paMHBIX Y3JI0B CIEIyeT NPUMEHATh Hpokar no TY
14-1-4431-88.

2.2* Jlns CBapKH CTalbHBIX KOHCTPYKIMH CIIEAYEeT NPUMEHATH: SJIEKTPOIBI IS
pyuHoit nyrosoit cBapku mo I'OCT 9467-75%; cBapounyto npoosnoky no I'OCT
2246-70%*; pmrocet mo 'OCT 9087-81%; yrnekucnsrit raz mo OCT 8050-85.
[TpuMeHsieMble CBapOYHbIE MaTEpUalbl U TEXHOJOTUS CBAPKH JOJDKHBI 00€CIIeUnBaTh
3HaYeHWE BPEMEHHOTO COMPOTHBIICHUS MeTajula [IBa HE HWXKE HOPMATHBHOTO
3HaYeHUs BPEMEHHOI'0 COMPOTUBICHUS Ryn OCHOBHOrO MeTamsa, a Takke 3Ha4eHUs
TBEPJIOCTH, yJApHOW BS3KOCTH M OTHOCHUTEIFHOTO YJIMHEHHS MeTala CBapHBIX
COEJIMHEHUH, YCTAaHOBJICHHbBIE COOTBETCTBYIOIIMMHU HOPMAaTHUBHBIMH JOKYMEHTAMHU.
2.3*. OmuBKM (OHOpHBIE YAaCTH M T. M.) AJS CTaJbHBIX KOHCTPYKLIMH Ciexyer
IIPOEKTUPOBAaTh W3 yraepoaucrod cramu wmapok 15JI, 25JI, 35J1 u 45]],
ynosieTBopsitouieil TpedoBanusm s rpynn omuBokK I wium 11 mo 'OCT 977-75%, a
Takke U3 ceporo uyryHa Mapok CHl5, CH20, CU25 u CY30, ynoBieTBOpAIOLIETO
tpeboBanusim 'OCT 1412-85.

2.4* Jlns OOATOBBIX COEOMHEHUH CledyeT MPUMEHSTh CTalbHble OOJITHI M Traiikwy,
ynosnerBopsitomue TpedoBanusm ['OCT 1759.0-87*, TOCT 1759.4-87* u I'OCT
1759.5-87*, u mwaiiOs1, ynosnerBopsitomue TpedoBanusim ['OCT 18123-82*.

Bontel cnenyer HazHauaTh mo Tabn. 57* m 'OCT 15589-70*, TOCT 15591-70%,
['OCT 7796-70*, TOCT 7798-70*, a npu orpaHuueHuH aedopMaluii coeTMHEHUNA —
no FOCT 7805-70*.

[aiiku cnenyet npumensats o 'OCT 5915-70*: ans 601TOB Ki1accoB MPOYHOCTH 4.6,
4.8, 5.6 1 5.8 — raiiku Kacca MpoOYHOCTH 4; JTsi O0JATOB KJIACCOB TPOYHOCTH 6.6 1 8.8
— TallK{ KJIaCCOB MPOYHOCTH COOTBETCTBEHHO 5 M 6, /7151 OONTOB Kilacca MPOYHOCTH
10.9 — raiiku Kiacca MpOYHOCTH 8.

[laiiobr cnegyer mpumensTh: Kpyrisle mo 'OCT 11371-78%*, xoceie mo I'OCT
10906-78* u mpyxuHHBIe HOpMaTbHBIE T0 ['OCT 6402—-70%.



2.5*. Bpibop mapok ctamu sl (yHIaMEHTHBIX OOJITOB CJIEIYyeT IPOU3BOJIUTH 10
I'OCT 24379.0-80, a ux KOHCTpYKIHIO u pazmepsl npuHUMaTh 1o ['OCT 24379.1-
80*.

bontel (U-00pa3Hbie) A1 KperieHHs OTTSHKEK aHTEHHBIX COOPYKEHHM CBSI3U a TaKxke
U-o0pa3nble U (hyHIaMEHTHBIE OOJNTHI ONOP BO3AYIIHBIX JHHUN JIEKTPONEpeaund U
pachpeeTUTENbHBIX YCTPOUCTB ClieAyeT NPUMEHATh M3 ctain Mapok: 0912C-8 u
10I2C1-8 mo T'OCT 19281-73* ¢ nOMONHUTENBHBIM TPEOOBAHWEM TIO YIAPHOMI
Bs3KocTH mipu Temmeparype muHyc 60°C He Mmenee 30 Jlx/om? 3 KFC-M/CMZ) B
kimuMatuueckom paiione I;; 0912C-6 m 10I2C1-6 mo T'OCT 19281-73* B
KuMaTruaeckux paonax Ip, 11 u Iz; BCt3cn2 mo 'OCT 380-71* (¢ 1990 r. Ct3cn2-
1 mo F'OCT 535—88) BO BceX OCTaNbHBIX KIIMMATUYECKUX pailoHAX.

2.6*. Taiiku it pynaameHTHBIX 1 U-00pa3HbIX O0JITOB CIeIyeT IPUMEHSITh:

1uist 6o1toB U3 ctanu Mapok BCt3cn2 u 20 — knacca npounoct 4 mo 'OCT 1759.5—
87*,

st 6ontoB u3 crtanu Mapok 0912C u 10I'2C1 — knacca mMpOYHOCTH HE HUXKE 5 1O
I'OCT 1759.5-87*. Jlonyckaercss IpUMEHATh TalKU U3 MAPOK CTaJH, IPUHUMAEMbIX
U1 OOJITOB.

[aiiku s pynaameHTHBIX 1 U-00pa3HbIX O0NTOB 1uaMeTpoM MeHee 48 MM clieyeT
npumenath mo 'OCT 5915-70*, nnsa 6ontoB muamerpom Oojee 48 mm — mo 'OCT
10605-72*.

2.7*. Boicokonpounbie Oonthl crneayer npumenars no 'OCT 22353-77*, TOCT
22356-77* u TY 14-4-1345-85; raiiku u maiiosl kK HUM — 110 ['OCT 22354-77* u
['OCT 22355-77*.

2.8%*. Jlis Hecylux 3JIEMEHTOB BUCAYUX MOKPBITHH, oTTskeK onop BJI u OPY, maur
U OallleH, a TakXe HaNpATaeMbIX JJIEMEHTOB B MPEIBAPUTENHLHO HAMPSIKEHHBIX
KOHCTPYKITUSX CIIEAYET MPUMEHSTH:

kaHatel cripanbhblie o ['OCT 3062-80%*; TOCT 3063-80*, TOCT 3064-80%;
kaHaThel ABoiHON cBuUBKHM mo I'OCT 3066-80*; I'OCT 3067-74*; I'OCT 3068-74*;
['OCT 3081-80*; 'OCT 7669—-80*; TOCT 14954-80%;

kaHathl 3akpeIThie Hecyue no ['OCT 3090-73*; TOCT 18900-73* I'OCT 18901—
73*; TOCT 18902-73*; TOCT 7675-73*; TOCT 7676—73%*;

MyYKH ¥ TPSIA apaJIeIbHBIX MMPOBOJIOK, (POPMUPYEMBIX M3 KAHATHOW IMPOBOJIOKH,
ynosierBopstomieit TpedoBanusm [[OCT 7372-79%*.

2.9. dwusuyeckwe XapaKTCPUCTHUKH MaTepUalOB, TPHMEHSIEMBIX JUISl CTalbHBIX
KOHCTPYKIIUH, ClIeAyeT MPUHUMATh COTJIACHO TpuI. 3.

3. PACHETHbIE XAPAKTEPUCTUKN MATEPUAIIOB U
COEOUHEHWUA

3.1*. PacueTHble CONPOTUBIIEHHS MPOKATa, THYTHIX NMpoQuiiel U TpyO Uil pa3IuyHbIX
BUJIOB HANpPSHKEHHBIX COCTOSHHUM CleayeT OnpeaesaTh o GpopmyliaM, NPUBEIEHHBIM
B TaOm. 1*.

Tabmauma 1*
VYcioBHOE PacuetHrle
HanpsbkenHoe cocTosiHUe 0003HaUEHHE | COTPOTUBIICHHS
IpokKara u Tpyo
Pactsixenue, Mo npexeny TeKy4ecTu Ry Ry = Ryn/tn




CXKaTHhe U U3ruo ITo BpeMEHHOMY COTIPOTHUBIICHUIO Ry Ry = Run/ ¥
Cnasur Rs Rs = 0,58Ry/ %
CMsTHE TOPIIEBOI MOBEPXHOCTH (TIPH HATHMYUH TPUTOHKH ) Rp Rp = Run/ ¥
CMsATHE MECTHOC B IWIMHAPHYCCKUX INapHUpax (uamndax) Rip Rip = 0,5Run/ ¥
IIPY TUIOTHOM KaCaHUH
JraMeTpanbHOe CKaThe KaTKOB (IIPU CBOOOHOM KacaHUU B Rea Red = 0,025R 0/ 7
KOHCTPYKIIUSAX C OTPAaHUYCHHOM IMOABIXHOCTBIO)

Pactsbxenue B HarpaBIeHUH TOJIIMHBI TIpokaTa (10 60 M) Rin Rih = 0,5Run/ 1

O0o3HaueHue, MpuHATOE B TadM. 1*:
¥ k03¢ pHIeHT HaIe)KHOCTH 110 MaTepHaITy, OTPEIeISIeMbI B COOTBETCTBHH ¢ 1. 3.2%.

3.2*. 3navyeHus Kod()(UIMEHTOB HAAEKHOCTH IO MaTepuansy IpOKaTa, THYTHIX
npoduneit u Tpyo ciaeayeT npuHUMAaTh Mo Tabm. 2*.

Tabauma 2*

I'ocynapcTBeHHBIN CTaHAAPT WIM TEXHUYECKUE YCIOBUS HA IIPOKAT Koadhpunnenr nanexsoctn
110 MATEPUAILY Y

I'OCT 27772-88 (xpome craneit C590, C590K); TV 14-1-3023-80 (aus 1,025
Kpyra, KBajpara, oJIOCHI)
I'OCT 2777288 (ctamu C590, C590K); I'OCT 380-71** (nns kpyra u 1,050

KBagpaTta pasMepamu, orcyrcTByrommMu B TY 14-1-3023-80); TOCT
19281-73* [nns kpyra u KBaapaTa ¢ npeaesiom Tekydectu 1o 380 MIla
(39 kre/mm?) u pasmepamu, otcyreTByiomumu B TV 14-1-3023-80];
I'OCT 10705-80*; TOCT 10706—76*

I'OCT 19281-73* [mns kpyra W KBaapara C IpeIeioM TEeKy4ecTH 1,100
cebime 380 MITa (39 krc/mMm?) U pasmepamu, otcyTcTByommME B TY
14-1-3023-80]; 'OCT 8731-87; TY 14-3-567-76

PacueTHble CONPOTHUBIEHUS MPU PACTSHKEHMM, CXKATUM W U3rHOe JHMCTOBOTO,
HIMPOKONOJIOCHOTO YHUBEPCAIBLHOIO U (PACOHHOTO MpoKaTa MpUBEAEHbI B Ta0m. 517%,
Tpy0 — B T1abin. 5l,a. PacuerHble conpoTHBIEHMs THYTBIX Hpoduieil cruexyer
NPUHUMATH PaBHBIMH PAaCUYeTHBIM COMPOTHBIIEHUSIM JIMCTOBOTO TMPOKATa, U3 KOTOPOTO
OHHU M3TOTOBJIEHBI, IPH ITOM JIOMYCKAETCS YUUTHIBATH YIPOUHEHHE CTAIM JIUCTOBOTO
IpoKarta B 30He ruba.

PacueTHble COMPOTUBICHUS KPYIJIOro, KBaJPaTHOIO U MOJOCOBOTO MpOKarTa Cleayer
onpenensaTs 1mo Tadn. 1%, nmpuHnmas 3HadeHust Ryn ¥ Ryn paBHBIMM COOTBETCTBEHHO
npezeny TeKyd4ecTH M BpeMeHHOMY corpoTtuBieHuto mo TY 14-1-3023-80, 'OCT
380-71%* (¢ 1990 r. TOCT 535-88) u 'OCT 19281-73*.

PacueTHble CONMPOTUBIECHUS TMPOKATa CMSATHIO TOPIEBOH MOBEPXHOCTH, MECTHOMY
CMATHIO B IIMIMHAPHYECKUX IMApHUPAX ¥ JUAMETPATBHOMY CXKaTHIO KaTKOB
NpUBECHBI B Ta0. 527%.

3.3. PacueTHble CONPOTHBIIEHHs OTJIMBOK W3 YIJIEPOJMCTON CTaau U CEPOro 4yryHa
cliefyeT MPUHUMATh 110 Tabi. 53 u 54.

3.4. PacueTHble CONPOTHUBJIEHUS CBAPHBIX COCIMHEHWW JJIsI PA3JIMYHBIX BHUJIOB
COCMHEHUN M HAINpPSDKEHHBIX COCTOSHHMA CJeNyeT OINpenesisaTh Mo QopMmylam,
MPUBEICHHBIM B Ta0I. 3.

Tabmuma 3

CaapHble Hampspkenue coctosinue YcaoBHOE PacueTtnrie
COCIMHECHUS 0003HaueHNE CONPOTHUBJICHHUS




CBapHBIX
COEIMHEHN
CreixoBeie | Cxatme. Pacrssxenwe wu|  Ilo mpememy Ruy Ruwy =Ry
n3rud npu TEKy4eCTH
aBTOMATHYECKOM,
MOJTyaBTOMAaTHIECKOH WK
py4HOI CBapkKe [
¢busndecKkumM
KOHTpoOJeM KadecTBa BOB | Ilo BpeMeHHOMY Ruu Rwu = Ry
CONPOTHUBJICHHIO
Pactsbkenne u wm3ru® npu ITo npeneny Ruy Rwy = 0,85R,
ABTOMAaTHYECKOM, TEKY4eCTH
MOJIyaBTOMaTHYECKOH WK
PY4HOI1 CBapke
Cnpur Rus Rus = R
C yrnoBsIMH Cpe3 (ycI0BHBIN) Ilo meTamny 1mBa Rus R,
LIBaMH wa =0,55
y\'\’l’ﬂ
[o meramry Ruz Ry = 0,45R,,
TpaHUIIBI
CIIIIaBIICHUS

IIpumeuanus: 1. Iy mIBOB, BEIIOIHAEMBIX pyYHOH CBapKoil, 3HaueHUs Ry, clneayeT npuHUMAaTh
PaBHBIMHM 3HAYE€HHSM BPEMEHHOTO CONPOTUBIEHUS pPa3pblBy MeTauia IiBa, ykazanHeiM B ['OCT
9467-75*.

2. 1711 1MIBOB, BBIMOJHAEMBIX aBTOMATUYECKON WM MOJyaBTOMAaTUUECKOW CBAapKOM, 3HAaUeHHE Ry,
cleayeT MPUHUMATh 1O TabJ. 4* HACTOSIIUX HOPM.

3. 3HaueHHus KOAPPHUINEHTa HANACKHOCTH [0 MATEPHUANY IIBA Jyy CIEAYEeT MPHHAMATh PAaBHBIMU:
1,25 — mpu 3HaveHusnx Ry, He Oonee 490 MIla (5 000 Krc/CMZ); 1.35 — mpu 3HaveHusAX Ryyy 590 Mlla
(6 000 kre/cm?) u Goee.

PacueTHble CONTPOTHBIIEHUS CTHIKOBBIX COCIMHEHHUN 3JIEMEHTOB U3 CTalel C Pa3HbIMU
HOPMATUBHBIMH COTPOTHUBIICHUSAMHU CJEIyeT TMPHUHUMATh KaK Uil CTBIKOBBIX
COEJMHEHUH U3 CTAJIM C MEHBIIUM 3HAU€HHEM HOPMATUBHOT'O COMPOTUBIICHUS.
PacuerHbie cCOMpOTHBIIEHNS METaJlIa ITBOB CBAPHBIX COSAMHEHUI C YIIIOBBIMHU IIBAMHU
IpUBEJIeHbI B Ta01. 56.
3.5. PacdeTHbIe CONPOTUBICHUST OTHOOOITOBBIX COCTUHEHNN CIIEIYET OMPENENIATh MO
(dbopmynaM, NpUBEEHHBIM B Ta0JI. 5*.
PacuerHble cOnmpOTUBIIEHUS Cpe3y U PACTSKEHUIO OOJNTOB NpUBEJIEHBI B Tabm. 58%,
CMSTHIO 3JIEMEHTOB, COSAUHIEMBIX O00oaTaMu, — B Ta0I. 59%*.
3.6*. PacueTHO€ CONpPOTHBIEHUE PACTSLKEHUIO (yHIaMEHTHBIX 00nToB Ry cinemyer
orpeneniTh no ¢popmyse

Rpa=0,5R. 1)

PacuetHoe compoTtuBieHue pactsbkeHuto U-o0pa3Hbix 007TOB Rpy, YKa3aHHBIX B II.
2.5%, cnenyer ornpenenarts no ¢popmysie
va = 0,45Run. (2)

PacyeTHble CONMPOTUBIEHUS PACTSXKEHUIO (PYHAAMEHTHBIX 0OJITOB PUBEACHBI B TA0JI.
60*.
3.7. PacueTHOE COMPOTHUBIIEHNE PACTSHKEHHIO BBICOKOTPOYHBIX OONTOB Ry, ciemyer
oTpeAensiTh o Gopmyre

Ronh = 0,7Rpun, (3)

rae Rpun — HaMMEHbIIIee BPEMEHHOE COMPOTHUBIIEHHE 0OJITa pa3phiBy, MPHHUMAEMOE
o tadn. 61%*.




3.8. PacueTHOe cOnpOTHBIICHHE PACTSHKEHUIO BBICOKOIIPOYHOM CTAIBHOM MPOBOJIOKH

Rgh, IprMeHsIEMO# B BUJIE TTyYKOB WJIM TIPSACH, CIIEyeT ONpeaeaTh mo Gopmye
Rdh = 0,63Run- (4)

3.9. 3nayeHue pacyETHOrO CONMPOTUBIICHHS (YCHIIHS) PACTSHKCHUIO CTAIBHOTO KaHaTa

CJIGI[yeT HpI/IHI/IMaTB paBHbIM 3HAYCHUIO pa3pBIBHOFO YCI/IJII/ISI KaHaTa B ICJIIOM,

YCTAaHOBJICHHOMY I'OCYAAapCTBCHHBIMU CTaHAAPTAMH HJIKM TEXHUYCCKHMHU YCIIOBUAMH

Ha CTAJIbHBIC KaHATHI, IEJIECHHOMY Ha KO3((HUIIMEHT HAASKHOCTH )i = 1,6.
Tabnuua 4*

Mapxku npoosioku (o 'OCT 2246-70%*) st
ABTOMATHUYECKOW HIIN MOJTyaBTOMATHYECKON
CBapKH

Mapku nopoILIKOBOit 3HayeHUs: HOPMaTUBHOTO

moJ; pIrrocoM
(F'OCT 9087-81%*)

B YI'JICKHUCJIOM I'a3¢
(o TOCT 8050-85)
HNJIN B €TI0 CMCCH C
aproHoOM

IIPOBOJIOKH
(o TOCT 26271-84)

COTIPOTHBIICHHUS METaIlIa
niBa
2
Ruun, MITa (krc/cm®)

(o TOCT 10157-79%)

Cp-08, C5-08A — 410 (4200)
Cp-08TA — — 450 (4600)
Cp-10TA Cp-08I2C TI-AHS, [III-AH3 490 (5000)
Cp-10HMA, Cs-102 Cp-08T2C* - 590 (6000)
Cp-09XH2I'MIO Cp-10XT2CMA - 685 (7000)
CB-08X 1110 Cp-08XT2/1I0

* IIpu capke mpoBoiokoii C-08['2C 3nadeHus Ry, crexyer mpuHIMaTh paBHBEIM 590 MIla (6000

Krc/cM?) TONBKO ISl YITIOBBIX IIBOB ¢ KaTeToM Ki < 8 MM B KOHCTPYKLHSX M3 CTAIM C MPEAEIOM
texydectr 440 MIla (4500 kre/em?) u Gouree.

Tabmuma 5*
PacueTHble CONMPOTHUBIIEHHS 0 THOOOITOBBIX COETUHEHUI
CMSATHIO
COEIMHAEMBIX
Hanpspkennoe | YcnoBHoe Cpe3y U pacTshKeHUIo 0O0JITOB Kiacca DJIEMEHTOB M3
COCTOSIHHE 0003HaYCHHE CTalm ¢
npeJeiom
TEKY4eCTH
1o 440 MIla
4.6;5.6; 6.6 4.8;5.8 8.8; 10.9 (4500 xre/cm?)
Cpes Rus Rus = 0,38Rpun Rbs = 0,4Rpun Rus = 0,4Rpun -
Pactsikenue Ryt Ruts = 0,38Rpun | Rot= 0,38Rpun | Rot = 0,38Rpun -
Cwmsrue Rpp
2) Gomrr - - - R, = (06+410%m)R
Kjacca E
TOYHOCTH A
2J)1acca B61(/)1H5H Ry =06+ 340%)&“’

IIpumeuanue. [lomyckaercs IPUMEHATh BBICOKOIIPOYHBIE OOITHI 0€3 PeryIHpyeMOoro HaTsHKEHHUS
n3 cranu Mapku 40X “cenexT”’, MpH 3TOM pacdeTHBIE CONPOTHUBICHHS Rys M Ry cmenyeT ompenensats
Kak 1715t 6onToB kiacca 10.9, a pacueTHOE COMPOTHBIIEHUE Kak /It 00aTOB Kitacca TouHocty B u C.

Bricokonpounsie 60atel 10 TY 14-4-1345-85 nomyckaercss MPUMEHATH TOJIBKO IPH UX paboTe Ha

pacTdaKEHHE.




4*. YHET YCJ'IQBVIVI PABOTbl U HABHAYEHUA
KOHCTPYKLUUU

[Ipu pacuere KOHCTPYKIHMI W COEIUHEHHH CJEIyeT Y4YUThIBaTh: KO3 UIIMEHTHI
HAJIE)KHOCTH 110 Ha3HAUYEHUIO Jh, IPUHUMaeMble coryiacHo [IpaBuiam ydera creneHu
OTBETCTBEHHOCTH 3/1aHUU U COOPYKEHUM IPU IPOCKTUPOBAHUU KOHCTPYKLUH;

KO3 UIMEHT HAZEKHOCTH ) = 1,3 Ui IIeMEHTOB KOHCTPYKLHUN, paCCUUTHIBAEMBIX
Ha MPOYHOCTH C UCIIOJIb30BAHUEM PACUETHBIX CONPOTUBIECHUN Ry;

KO3(PUITUEHTHI YCIOBUM PaOOTHI % U KOA(DPHUIIMEHTHI YCIOBUM pabOThI COSTUHEHUS
%, TpUHHUMaeMmble 1o Tabna. 6* wu 35% paszgenaM HACTOALIMX HOPM IO
NPOCKTHUPOBAHUIO 3[JAHUN, COOPYKEHUIN M KOHCTPYKIIHIA, a TAaKXKe MO MPHJI. 4*.

Tabnuma 6*
OneMEeHTBI KOHCTPYKIHH Koa¢ppuunenTst
yCIIOBUH paboThI
e
1. CrtorrHbIe OaNKM M CKaThIe MJIEMEHTHI pepM MEPEKPHITHIl 10T 3aJ1aMH TeaTpoB, 0,9
KIyOOB, KHHOTEAaTpOB, TMOJ TpPUOyHAMH, II0J, TIOMEUICHHSIMH Mara3uHOB,
KHUTOXPAHWIUIL ¥ apXMBOB U T. II. IIPU Bece MEPEKPHITHI, pABHOM WM OOJbLIEM
BPEMEHHOM Harpy3Ku
2. KostoHHBI OOIIIECTBECHHBIX 37[aHUH 1 OMOP BOIOHATIOPHBIX OallicH 0,95
3. Cxarble OCHOBHBIE D3JEMEHTHl (KpOME OIOpPHBIX) PEIIeTKH COCTaBHOI'O 0,8
TaBPOBOT'O CEYEHHS W3 YTOJKOB CBapHBIX (epM MOKPBITHH W NEPEKPBITHIA
(HampuMep, CTPONMMIIBHBIX M AaHAJIOTHYHBIX UM (QepM) mpu THOKocTH A > 60
4. CriomrHele OaJKy IPH pacueTax Ha OOy YCTOHYHUBOCTE Tipu ¢y < 1,0 0,95
5. 3aTsHKKH, TATH, OTTSKKH, TT0/IBECKH, BBITIOJIHEHHBIE M3 IPOKATHOI CTallN 0,9
6. D1eMEeHTHI CTeP>KHEBBIX KOHCTPYKIUH MOKPBITHH U MEPEKPHITHIA:
a) ckaThle (32 MCKIIOUEHUEM 3aMKHYTBHIX TPYOYaThIX CEYCeHHWH) MPHU pacdeTax 0,95
Ha yCTOWYNBOCTD
0) pacTAHYTHIX B CBAPHBIX KOHCTPYKIIHIX 0,95
B) pacTSHyTBIe, CXaTble, a TAKXKE CTHIKOBbIE HAKIAaJKH B OOJITOBBIX 1,05

KOHCTPYKIHUSAX (KpOMe KOHCTPYKIUH Ha BBICOKONPOYHBIX OONTax) M3 CTald C
npenenoM Tekydectd mgo 440 MIla (4500 kre/em?), HECYIIUX CTAaTUYECKYIO
HarpysKy, IpH pacyeTax Ha IPOYHOCTh
7. CrioniHele COCTaBHBIE OaIKK, KOJOHHBI, a TAK)KE CTHIKOBBIE HAKIAAKK U3 CTAJIN 1,1
¢ mpeaenom Tekydectu jgo 440 Mlla (4500 KFC/CMZ), HECYIIUE CTATUYECKYIO
Harpy3Ky ¥ BBIIOJHEHHBIE C TIIOMOINBIO OOJNTOBBIX COETUHEHUIH (Kpome
COE/IMHEHU Ha BBICOKOIIPOYHBIX 0OJITax), IPH pacdyeTax Ha MIPOYHOCTh
8. CeueHHs NPOKATHBIX M CBapHBIX AJIEMEHTOB, a TaK)K€ HAKIAJOK W3 CTAIH C
npenenoM Tekydectu a0 440 MIla (4500 KFC/CMZ) B MECTaX CTHIKOB, BBIITOJIHEHHBIX
Ha Oositax (KpoMe CTHIKOB Ha BBICOKONPOYHBIX 00JTax), HECYLIMX CTATHYECKYIO
HarpysKy, Ip1 pacueTax Ha IPOYHOCTb!

a) CIUIOIIHBIX OaJOK M KOJIOHH 11

0) cTepKHEBBIX KOHCTPYKLHUH U MEPEKPHITHH 1,05
9. Cxatple 3IEMEHTHI PEIIETKH MPOCTPAHCTBEHHBIX PEMIETYAThIX KOHCTPYKIMHA U3
OIMHOYHBIX PAaBHOIIOJIOUHBIX (MPUKPETIIISIEMBIX OOJIBIIEH TOIKON) YTOIKOB:

a) TPUKpeIUIsieMble HEIOCPEACTBEHHO K IOoscaM OJHOM MOJKOW CBapHBIMHU
IBaMU MO0 ABYyMs OoJITamMu u 0oJiee, MOCTaBICHHBIMH BJIOJb YTOJIKA!

packocsl 1o puc. 9%, a 0,9
pacropku 1o puc. 9%, 6, 6 0,9
packocsl o puc. 9%, 6, e, 0 0,8
0) MpuKperuIieMble HETIOCPEACTBEHHO K IMOsICaM OJHOM ITOJIKOH, OHUM 00JITOM 0,75

(xpoMe yka3aHHBIX B 103. 9, B Hacrosmield TaOIMIBI), a TaKXKe NPUKpPEIUIsieMble
yepe3 (paCoOHKY HE3aBHCHUMO OT BU/A COETUHEHUS
B) IIPH CJIOXKHOW NMEPEKPECTHON pelIeTKe ¢ 0JHOOOITOBBIMH COSIUHEHHUSIMH O 0,7




puc. 9%, e
10. CxxaTple 2JIeMEHTH U3 OIWHOYHBIX YTOJKOB, NPUKPEIUIIEMBIC OJXHOW IOJKOU 0,75
(11 HEpaBHOIOJIOYHBIX YTOJIKOB TOJBKO MEHBIICH IOJIKOH), 32 HCKIIOYCHHEM
9JIEMEHTOB KOHCTPYKIHH, yKa3aHHBIX B I103. 9 HACTOAIIEH TaOIHIBI, PACKOCOB IO
puc. 9%, 6, IPUKPEIUIIEMbIX HETIOCPEACTBEHHO K IMOsICaM CBAapHBIMH IIBAMH JHOO
JIByMsi OonTamMu M Oosiee, NMOCTaBJICHHBIMH BJOJb YrOJIKa, W IUIOCKUX (epMm u3
OJIMHOYHBIX YTOJIKOB

11. OnopHBbI€ MIUTHI U3 CTANU C TpeaesioM TeKkydecTu Ao 285 Mlla (2900 KFC/CMZ),
HeCyIIHe CTaTHYECKYI0 Harpy3Ky, TOJIIIUHOM, MM:

a) no 40 1,2
6) cBorie 40 1o 60 1,15
B) cBbime 60 g0 80 1,1

[pumeuanus: 1. Kospoduuments: ycnoBuit pabotrel y, < 1 mpu pacuere OJHOBPEMEHHO
YUUTBHIBATh HE CIEIYET.

2. KoadrmmeHTs! ycnoBuii paboThl, MPUBEICHABIE COOTBETCTBEHHO BT03. 1 M1 6,B; 1 u7; 1 u §; 2
n7;2u8,a; 3 u6,B, IpU pacuere CIEAYET YUUTHIBATb OJHOBPEMEHHO.

3. KoaddummeHTs ycnoBuii paboTsl, IpUBEeIeHHEIE B 1103. 3; 4; 6, a, B; 7; 8; 9 u 10, a Taxke B 1O3.
5 u 6, 6 (KpoME CTHIKOBBIX CBAPHBIX COEAMHCHHI), IPH pacdeTe COCTMHEHHH paccMaTpHUBacMBIX
3JIEMEHTOB YYUTHIBAThH HE CIEIYeT.

4. B cimydasx, HE OTOBOPEHHBIX B HACTOSAIINX HOPMaX, B (pOpMyJiax clielyeT MpuHUMATh v, = 1.

5. PACYET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIUI HA OCEBBIE
CIWIbI 1 U3I'Ub
HEHTPAJBHO-PACTAHYTBIE U IEHTPAJIBHO-C/KATBIE
IJIEMEHTDBI

5.1. Pacuer Ha MPOYHOCTH IJIEMEHTOB, MOJBEP>KEHHBIX LIEHTPAILHOMY PaCTSKEHHUIO
WM cxatuio cuiior N, KpoMe yKa3aHHBIX B I1. 5.2, CJI€yeT BBIMOJIHATH 10 (HopMyJie

N 5)

—<Ry..

An yy('
PacueT Ha NPOYHOCTH CEYEHUH B MeCTax KpPEIUIEHUS PACTSIHYTBIX 3JEMEHTOB W3
OJIMHOYHBIX YTOJIKOB, MMPUKPETUISIEMBIX OAHOM MOJKOW O0JITaMH, CIIEAYeT BBITOIHATH
no gopmynam (5) u (6). IIpu 3ToM 3HaueHue . B popmyie (6) T0HKHO IPUHUMATHCS
1o npui. 4* HaCTOSIIIUX HOPM.
5.2. Pacuer Ha TPOYHOCTH PACTSAHYTBIX DIIEMEHTOB KOHCTPYKIMH W3 CTalu C
cooTHomeHneM Ry/y, > Ry, skcruryatanmsi KOTOpPEIX BO3MOXKHA M TIOCJIE JTOCTHIKSHHS
METAJIJIOM IIpeJieia TEKY4IECTH, CIIEAYET BBIIOIHATH 110 (hopMyIie

N _R
<—le, (6)

A)’l yll

5.3. Pacuer Ha yCTOI\/'I‘-II/IBOCTb CINTOINHOCTCHYATBIX J3JICMCHTOB, IMOABCPKCHHBIX

[EHTPATHbHOMY CKaTHIO cuiioit N, cienyeT BBIMOTHATH 10 (hopMyIie

N

3HaYeHHs (@ CIIeyeT OMPEAENATh M0 hopMyIam:
npu 0 < A <25
R _ =
¢=1—(0,073—5,537y)/1\/1; ®)

mpu 2,5 <A <45



R R _ R, _,
¢=1,47—13,()?—(0,371—27,3%)/1 +(0,0275—5,537y),1 : 9)

npu A>45

332
22(51-2)
YuciieHHbIC 3HAUYCHUS ( IPUBECHBI B Ta0. 72.
5.4*. CTep>XHU U3 OJUHOYHBIX YTOJIKOB JTOJIKHBI PACCUMTHIBATHCS HA LEHTPAIHHOE
C)KaTHe B COOTBETCTBUH C TPEOOBaHUAMH, U3JI0KEHHBIMH B 11. 5.3. IIpu onpexnenenun
rMOKOCTH 3TUX CTEPKHEH pajryCc MHEPLUH CCUCHHUS YTOJKa | U pacyeTHYIO UIHHY lef
cleyeT MpUHUMATh coriacHo . 6.1-6.7.
[Ipu pacuyere MOSCOB M DJIEMEHTOB PELIECTKH MPOCTPAHCTBEHHBIX KOHCTPYKIUI W3
OJIMHOYHBIX YTOJIKOB CJIEIyeT BHITOIHATH TpeOoBanus 1. 15.10* HacTosmux HOPM.
5.5. CxaTble 37IEMEHTHI CO CIUIOMIHBIMU CTEHKaMHu OTKpbITOro [1-00pa3Horo ceuenus
npu Ax < 34y, rae Ay u Ay — pacdyeTHble THOKOCTH 3JIEMEHTa B IUIOCKOCTSIX,
NEPIEeHIUKYIAPHBIX OCSIM COOTBETCTBEHHO X—X U Y-Y (puc. 1), pekomeHmyeTcs
VKPEIUIATh TUTAHKAMHM WMJIM  PEIIETKOW, MPH OSTOM JIOJDKHBI OBITh BBIMTOJTHCHBI
TpeboBaHus IiI. 5.6 u 5.8%.

a) 0) 6)

y y y

@ = (10)

L L ] _C — [ 5

y ¥ ¥

Puc. 1. IT-o6pa3Hble cCeYeHNUS TTEMEHTOB
@ — OTKPBITOE; 6, 6 — yKPEIJICHHBIC INIAHKAMH HIIH PELIETKO

[Ipr OTCYTCTBMM IUIAHOK WJIM PEIIETKH TaKUe DJIEMEHTHI MOMHMO pacyera IIo
dopmyine (7) cnenyer npoBepsTh HA YCTOMYUBOCTH MPU M3THOHO-KPYTHIIBHOM opme
MOTEPU YCTOMUUBOCTH 110 HOpMyJie

<Ry, (12)

cp, A
rae ¢y — K03(GGUIHUEHT MPOAOIBHOrO N3rHba, BBIYUCIAEMBIH COrIacHO TPeOOBaHUAM
m. 5.3;
¢ — K03 duLMEeHT, onpeaesseMblil no popmyie

c= = (12)

2
146+ |(1-057 + 10

4p 8J J,
— u=—=2+0156—-1;;
e an’

o = ay/h — oTHOCHUTENBHOE pacCTOSTHUE MEKAY LIEHTPOM TSHKECTH U IIGHTPOM H3Tuoa.

rneo =



J +J ]
3neck p=———2L+a’;J, = —Zbﬁ :
hz t 3 171
J» — CEKTOPHANBHBII MOMEHT HHEPLUU CEYCHUS;
bi u ti — COOTBEICTBEHHO IIMpPMHA M TOINIMHA IIPIMOYIOIBHBIX 3JIEMEHTOB,

COCTaBJIAIOININX CCUYUCHUC.

J
Jl71s ceuenus, IPUBEIEHHOTrO Ha puc. 1, a, 3HaYeHns —*—-, L >
J h” Ah

y

N & JOJIKHBI

oTpeAenaTbes o Gpopmysam:
2

J, _39+2p J, It o 43+ p)

2]

2 27 2 [ ’
0 (6+p° 4h’ 3\ h 2+ B)(6+p)

rae S = b/h.
5.6. Jlyis COCTaBHBIX CXKATBIX CTEPXKHEH, BETBH KOTOPBIX COCIWHEHBI IJIAHKAMH WM

pemeTkamMu, KO3(pQHUIMEHT ¢ OTHOCUTEIHHO CBOOOTHOW OCH (MEPICHIAMKYISIPHOU
TUTOCKOCTH IUIAHOK WJIM PENICTOK) JOJDKEH ompeaensaThes mo Gopmymam (8) — (10) ¢

(13)

3aMEHOM B HUX A Ha Aef. 3HAUEHHE Aof CICAYET OMPEACNATh B 3aBUCHUMOCTU OT
3HAYCHUM Aef, MPUBEACHHBIX B TAOJI. 7.



Tabmuna 7

Tun Cxema HpI/IBe[[eHHLIe rubOKOCTH ﬂ.ef COCTaBHBIX CTer(Heﬁ CKBO3HOI'O CCUCHUS
CCUCHUA CCUCHUA C IUTAaHKaMH IIpu C pemeTKaMu
Js |/(Jbb) <5 JS |/(Jbb) >5
1
2 2 — 2 2 (17)
— 14 A A2 + a7 (
p Age = /A2 + 0,822 (1 +n) (14) =~ AS ; A, = |aza, 20)

dl

d1 AdZ

Ay =~/ +0.82| A +n )+ A2A+n,)|15) | A, =2+ 2 +2 )] , —\/12+A(L+&j(21)

r )
pras Ay =27 +0.8222(1+ 3n, ) (1) A =1/ +13809 | 5 \/ 22 . 32AA (22)
¥ a
O0603Ha4eHHUS IPUHATHIC B Ta0I. 7:
b — paccTosiHEEe MKy OCSIMH BETBEif;
I — paccTosiHMe MEX/Y IIEHTPaMH IJIaHOK;
y) — HanboJIbIIast THOKOCTh BCEI'O CTEPIKHS;
M, Aaw Ag — THOKOCTh OTHENIbHBIX BETBEH NpH HM3rude UX B IUIOCKOCTSIX, MEPIEHAMKYJSIPHBIX OCSIM coOoTBeTcTBeHHO 1-1, 2-2 u 3-3, Ha ywacTkax MeXIy
MPHUBapEeHHBIMH IJIAHKaMH (B CBETY) MM MEXy LIEHTpaMH KpalHUX 00JITOB;
A — IUIOILA/b CEYEHHSI BCETO CTEPIKHS;
Agt 1 Agp — IUIOIIA/IM CEYEHHI PACKOCOB PEIIeTOK (IPU KPECTOBOM PEIIETKE — IBYX PACKOCOB), JIEKAILIHUX B INIOCKOCTSIX, IEPIEHIUKYISPHBIX OCSIM COOTBETCTBEHHO 1—
1u2-2;
Aq — IUIOLIaJb CEYCHMs packoca peleTKH (IPH KPEeCTOBOW pemieTke — IBYX PackoCoB), JIeKamled B IUIOCKOCTH OXHOW TpaHH (Ul TPEXTPaHHOIO
PaBHOCTOPOHHETO CTEPIKHS);
3
o — KO3 QUITHEHTSI, OlIpeAeIsIeMsble 1o hopMylie o = 10%,
rne  a, bl — pasMepsbl, ONpeesIEMBIE 0 PUC. 2;
n, Ny, N, N3 — KO3 PHITHEHTBHI, OIIpeAeIIeMble COOTBETCTBEHHO 0 (JOpMYJIaMm;
podnb b Jwb b
Jsl Jal 2l ST
3aeck  Jpp ¥ Jps — MOMEHTHI HHEPINH CEUCHHUS BETBEI OTHOCUTENILHO ocel cooTBeTcTBeHHO 1-1 1 3—-3 (1u1st ceuenuit Tunos 1 u 3);
Jp1 1 Jpz — TO Xe, JIByX YTOJKOB OTHOCHUTEIIBHO Oceil cooTBeTcTBeHHO 1-1 1 2—2 (quist ceuenust Tumna 2);
Js — MOMEHT MHEPLIUH CEeYCHHUS OJHOHN ITTAHKN OTHOCUTEIBHO COOCTBEHHON ocH X—X (puc. 3);

-]51 u \]52 — MOMCHTBI MTHEPLIUU CCUYCHUSL OHHOﬁ N3 IJIAHOK, JICIKAIIUX B INIOCKOCTAX, NEPICHAUKYIIAPHBIX OCAM COOTBETCTBEHHO 1-1u2-2 (,HJ'IH CCUCHHI THUIIa 2)




B cocTaBHBIX CTEpXHSIX C pelIeTKaMyu TIOMHUMO pacueTa Ha YCTOMYUBOCTH CTEPIKHS B
IIEJIOM CJIEAYET MPOBEPATh YCTOMYMBOCTH OT/ACIBHBIX BETBEH Ha y4acTKaxX MEXIY
y3JaMHU.
['uOKOCTh OT/HENBHBIX BETBEH A1, A2 M A3 Ha y4acTKe MEXIY IUIAaHKaMH JIOJDKHA OBITh
He Ooitee 40.
[Tpu HanWUMM B OJHOW M3 TUIOCKOCTEH CIUIONIHOTO JIMCTAa BMECTO IUIAHOK (puc. 1, 6,
6) THOKOCTh BETBH [IOJDKHA BBIYUCIITBCSA 10 PAAUYCYy HHEPIHUH TOJYCCUCHHS
OTHOCHUTEIILHO €T0 OCH, NMEPICHIUKYISIPHOH ITOCKOCTH TUTAHOK.
B cocTaBHBIX CTEpXKHSX C pelIeTKaMH THOKOCTh OT/ACIBbHBIX BETBEH MEKIYy y3JIamMHu
noikHa ObITh He Oosnee 80 W HE MOJDKHA TPEBBINIATH NMPUBEICHHYIO THOKOCTH Agf
CTepkHs B IienioM. JlomyckaeTcsi mpuHUMAaTh 0ojiee BBICOKHE 3HAYEHUs THOKOCTH
BeTBEH, HO He Oosiee 120, mpu YCIOBUH, YTO pacyeT TAKHX CTEP>KHEH BBIMOJIHEH IO
nehopMUPOBAHHON CXeMe.
5.7. PacdeTr COCTaBHBIX 3JIEMEHTOB W3 YrOJKOB, IIBEJUIEPOB U T. 1., COEAUHECHHBIX
BIUIOTHYIO WJIA 4Yepe3 MPOKIAIKU, CIEIYeT BBIIOIHATh KaK CIIONTHOCTEHYATHIX MPH
YCIIOBUHU, YTO HAHWOOIBIINE PACCTOSHHUS HA YydYacTKax MEKIy MPUBAPCHHBIMU
IUTAaHKaMHU (B CBETY) WIIM MEXAY IIEHTpaMu KpailHUX OOJITOB HE MPEBBIIIAIOT:

IUIA CHKATBIX DJIEMEHTOB 40i

JUISL pPaCTAHYTBIX 3JIEMEHTOB 80i

31ech paguyc MHEPLUH | Yrojika WK IIBeluiepa ClIeAyeT IMPHUHUMATD Uil TaBPOBBIX
WIM JBYTaBPOBBIX CEUEHUH OTHOCUTEIBHO OCH, THapalieIbHOW IUIOCKOCTH
pAacIIoIoKEHHs! IPOKIIAI0K, a JJIsl KPECTOBBIX CEUEHUI — MUHUMAJIbHBIM.

[Tpu sTOM B mpezenax JUIMHBI CKATOrO AJIEMEHTa CIEAYyeT CTaBUTh HE MEHEE JIBYX
IPOKJIA0K.

5.8*. Pacdyer cOeAMHMUTENBHBIX AJIEMEHTOB (TUIAHOK, PELIETOK) CXKAaThIX COCTABHBIX
CTep)KHEH [JOJDKEH BBINOJHATBCA HA  YCIOBHYIHO momepeuHyo cuiy Qi
MPUHUMAEMYIO TIOCTOSIHHOM O BCEW JUIMHE CTEPIKHS U OIpeesieMyo 1o popmyie

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

rae N — npososibHOE ycuire B COCTAaBHOM CTEPIKHE;

@ — K03 (PpULMEHT TPOAOIBHOrO M3rnda, MPUHUMAEMBIN /JIi COCTAaBHOTO CTEPXKHS B
IJIOCKOCTH COEAMHUTEIBHBIX 3JIEMEHTOB.

VYcnoBryto nonepeunyto cuiy Qfic CIeayeT pacpenensTh:

IPU HAJIWYUU TOJIBKO COEOUHUTENBHBIX IUIAHOK (PEIIETOK) IIOPOBHY MEXIY
IUTaHKaMH  (pelieTkamu), JIeKallUMH B IJIOCKOCTSX, MEPHEeHAMKYISIPHBIX OCH,
OTHOCHUTEIJIBHO KOTOPOM MPOU3BOAUTCS ITPOBEPKA YCTONUHUBOCTH;

IpU HAJIMYUK CIUIOIIHOTO JIMCTa M COEJUHUTENBHBIX MJIAHOK (PElIeTOK) — MOmoJiaM
MEXy JTUCTOM U IJIaHKaMH (peleTKaMHu), JeXKaluMH B IIIOCKOCTSX, MapajleNbHbIX
JUCTY;

IPU pPACUETE PABHOCTOPOHHHMX TPEXTPAHHBIX COCTaBHBIX CTEP)KHEH YCIOBHas
norepeyHas cujaa, MNPUXOASIIAscS Ha CHUCTEMY COEIUHUTENbHBIX JJIEMEHTOB,
PAacIIoIOKEHHBIX B OJTHON TUIOCKOCTH, JIOJKHA MpUHUMAThCs paBHOU 0,8 Qfic.



b Puc. 2. Cxema pacKkoCHOM pemeTku

5.9. Pacuer COEIMHUTENBHBIX IUIAHOK W HX HpPUKpeIvieHust (puc. 3) IOJDKEH
BBINOJIHATHCS KaK pacyeT 3J€MEHTOB 0e3pacKOCHbBIX (hepM Ha:
cuity F, cpessiBatonyto iaHky, 1o gopmyie

F=Qsl/b; (24)
MoMeHT Mj, u3rubaromuii miaHky B €€ III0CKOCTH, TI0 (hopMyIie
M = Qsl/2 (25)

rae Qs — ycIioBHAs MomnepeyHast CHIIa, PUXOIAIIasics Ha TUIAHKY OJTHOM TpaHH.
2 2-2
| — —
ﬁL’ LiLLl [TITT] % *ib ————————————————— ﬂ»l——“—
] [ “ ¥
ﬁL | | |

=

1-1 ‘x
T
ix Puc. 3. CocTaBHOH CTEpKEHDb Ha IJIAHKAX
5.10. Pacuer coeAMHUTENBHBIX PELIETOK JOJKEH BBIMOIHATHCS KAK PACUET PEIIETOK
depm. Ilpu pacuere mepeKkpecTHBIX PACKOCOB KPECTOBOM PEHIETKH C PACTIOPKAMHU
(puc. 4) cnenyeT yUUTHIBaTh JOMOIHUTENbHOE ycuinne Nag, BOSHHKAIOIIEE B KaXKIOM
packoce OT 00XkaTHs TOSICOB U OTpeessieMoe 1o hopmyiie
A
N,, = alN —L (26)
A
rae N — ycunre B OTHON BETBU CTEPKHS;
A — momanb ceueHust OJHOM BETBH;
Ay — TUIOIIAIb CEUYEHHUS OJTHOTO PacKoca;
o — K03 (HULIMEHT, onpeaenseMblii o popmyiie

a= alPl(a®=2b% (27)

rne a, | u b — pa3mepsl, ykasanusie Ha puc. 4.

| 4
/ a Puc. 4. Cxema KpecToBO#
" pELIeTKH C pacnopKaMu

Y

|
b

5.11. Pacuer crepkHeW, MpeIHA3HAUYCHHBIX U YMCHbBIICHHSI PACUCTHOW JIJTMHBI
CXKATBIX DJICMEHTOB, TOJDKCH BBIMOIHITHCS HA YCUITUE, PABHOE YCIIOBHOM MOIMEPEYHON
CHUJIE B OCHOBHOM C3KaTOM 3JIEMEHTE, onpeaesisseMoit mo ¢popmyne (23)*.




N3I'NBAEMBIE DJIEMEHTBI

5.12. Pacyer Ha mNPOYHOCTH 3JEMEHTOB (KpoMe OaloK ¢ TUOKOW CTEHKOW, C
nepGOpUPOBAHHON CTEHKOH M IOJKPAHOBBIX 0aJoOK), M3rH0AaeMbIX B OJHOH U3
[JIABHBIX IJIOCKOCTEH, CIIeIyeT BBIIOJIHATH 10 GpopmyIie

M
<Ry, (28)
nmin
3HaueHne KacaTeabHBIX HaprI}KeHI/II\/'I T B CEYEHUAX M3rMOAEMBIX DJIEMEHTOB JOJI?KHBI
YAOBJICTBOPATH YCJIOBUIO

_ g
J

[Ipn Hanmmumm ocnalieHust CTEHKH OTBEPCTHAMH JUIss OONTOB 3Ha4YeHUs 7 B (popmyre
(29) cnenyet ymMHOXaTh Ha KOO(PPHUIHUEHT ¢, ONpeaesieMbli 1o popmyIie

T

Ve (29)

t

a=al(a—d), (30)

rJie @ — [Iar OTBEPCTHIA;

b — nuamerp oTBepcTHSL.

5.13. Inst pacyeta Ha MPOYHOCTh CTEHKH OAlKW B MECTax MPUIOKEHHS HATPY3KH K
BEPXHEMY IOSICY, @ TAKXKE B OTMOPHBIX CCUCHHSIX OANKH, HE YKPEIUICHHBIX pebpammu
’KECTKOCTH, CIEIYET OMPEAEIATh MECTHOE HATIPSDKEHHE Ojgc 110 (hopMyIie

Oloe = i S Ryyc’ (31)
i,

rae F — pacueTHoe 3HaueHUE HArpy3KH (CUJIbI);
lef — ycroBHasi AnMHA pacrmpeeneHusl Harpy3Kd, ompesesiseMas B 3aBUCHMOCTH OT
YCIIOBHMM ONHUPAHUS; IS Ciydasi ONMPAHHUs 10 puC. 5.

les = b + 2t;, (32)
rje tf — TonIMHA BEpXHEro rmosica OaylKu, eCii HIKHSS Oajaka cBapHas (puc. 5, a),

WIM PacCTOSIHUE OT HAPYKHOW I'paHU IOJKU J0 Hadala BHYTPEHHEIO 3aKpYIJICHHS
CTEHKH, €CITU HW)KHss Oaika mpokaTtHas (puc. 5, 6).

al €] Puc. 5. Cxema ans
N L 4 OIIpe/IeNIeHus JUTUHBI
! bl I \a pacnpeenenus Harpy3ku

: 2 ] —t Ha OaJiKy
Lt i L] It a — CBapHyI0; 0 — MPOKATHYIO

5.14%*. JInst creHOK 6aJlOK, pacCUUThIBaeMbIX 10 ¢popMmyiie (28), JOIKHBI BBITOTHITHCS
YCIIOBUS:

\/O_i - O_xo_y + O_i + 3‘[53/ = 1’ 15Ryyc ; T)O’ = Rsyc’ (33)



M .
rac o, = J—y — HOPMAJIbHBIC HAIIPSP)KCHUA B CPCANMHHOU ITJIOCKOCTU CTCHKU,
n

napasuieJbHble OCH OaJIKH;

Oy — TO K€, TIEPIEHIUKYIISAPHBIE OCU OATIKH, B TOM YHUCIIE Ojoc, OLPEAEIAEMOE 110
dopmyie (31);

Tyy — KacaTelbHOE HalpsDKEeHKeE, BpraucisieMoe 1o popmyie (29) ¢ yuerom hopMyIisl
(30).

Hanpsxkenus oy u oy, npuHuMaeMele B Gpopmyie (33) co CBOMMHU 3HaKaMH, a TaKKe
Tyy CIAEILYET ONPEIENATh B OJJHOM U TOH e TOUYKE OaIKH.

5.15. Pacyer Ha YCTOHYMBOCTH OallOK JBYTaBPOBOTO CEUCHHs, W3TrHOAEMBIX B
MJIOCKOCTH CTEHKH M YJIOBIETBOPSIONIMX TpeOoBaHusMm mil. 5.12 u 5.14%, cnemyer
BBITIOJHSATH 110 (hopMyIie

<Ry, (34)

¢bc

rae W — ciemyer onpenensaTs s CKaToro 1mosica;

@ — K03 HUIHEHT, OnpeAeNsieMbli 1o mpuiL. 7%,

[Ipu onpeneneHny 3HAUYCHHUS ¢ 33 PACUCTHYIO JUIMHY Oaliku lef cliemyer mpuHUMAaTh
paccTosiHME MEXKIy TOYKAMH 3aKpeIUICHHH CXKAaToro TIosica OT IONEPEeYHbIX
CMemeHnid (y3/1aMu TPOAOJIBHBIX WM TONEPEYHBIX CBA3CH, TOYKAMHU KPETUICHHS

KECTKOro HacTuia); npu otcyrctBum cBsizeil lgg = | (rme | — mponer Gamku) 3a
pacUYETHYIO JJIMHY KOHCOJIU CIIeyeT MPUHUMATE: lef = | Ipu oTCyTCTBHU 3aKperieHsI
CXKATOTO T0sCa Ha KOHIIE KOHCOJIH B TOPU30HTAIBLHON IUIOCKOCTH (31ech | — amuna

KOHCOJIM); pacCcTOSHUE MEXAYy TOYKaMH 3aKpelyieHMH cXaTroro rmosica B
TOPU30HTAIBHOM IJIOCKOCTH TPH 3aKPEIJICHUH TOsICA HAa KOHIIE U 10 IJIMHE KOHCOJIH.
5.16*. YcroitunBocTh 0anok He TpeOyeTcs MPOBEPSTh:

a) Ipu TIepeladye HArpy3Kd uepe3 CIUIOIIHOW JKECTKHUH HacThi, HENpepbhIBHO
ONMMpAIOLIUIICS Ha CXKaThld Mosic OalKu M HaJEKHO C HUM CBSI3aHHBIM (IUIMTHI
Kene300€TOHHBIE U3 TSDKENOro, JITKOro M siYeMCcToro OeToHa, IUIOCKHH U
npoUIMPOBAHHBIA METAIITMYECKUIM HACTUII, BOJIHUCTYIO CTalb U T. I1.);

0) MpH OTHOLICHHH PACUYCTHOH IUIMHBI Oanmku leg K MmupuHE ckaroro mosica b, He
MIPEBBINIAIONIEM 3HAYCHUH, omnpenensieMbix 1o (opmymnam Tabm. 8* mis Oamox
CUMMETPUYHOTO JIByTaBPOBOI'O CEYEHHUS U € 00jee pa3BUTHIM CHKATBIM IMOSICOM, JUIS
KOTOpBIX LIMPUHA PACTSHYTOrO Mosica cocTaBiisieT He MeHee 0,75 HMIMpPUHBI CKaTOro
nosica.

Tabmuma 8*
MecTo NpHIIOKEHHS HawuGounbiime 3nauenus lg /b, mpu KoTOphIx
Harpysku He TpeOyeTcst pacyeT Ha yCTOWYMBOCTh MPOKATHBIX U CBAPHBIX OANOK
(mpu 1 <h/b<6u15<b/t <35)
K Bepxnemy noscy /
¢ b b\b E
7 =10,35+0,0032=+| 0,76 -0,02= |~ || |[=— (35
b t t)h R,
K Hmxnemy nosicy /
. b b\b E
7 =10,57+0,0032=+|0,92-0,02= |= || |[= (36)
b t t)h R,




HesaBucumo ot ypoBHs

l.
HPHIOKCHHNA HArpy3KH %‘ =1 0,41+0, 0032? + [0, 73-0,02 ?j% Rﬁ (37)

IPH pacyeTe y4acTKa
OaJIKU MKy CBA3SIMH HIIH

TIPY YACTOM H3THOE

O003HaueHUs, IPUHATHIC B TaOIUIle 8*:

b 1 t — coOTBETCTBEHHO MIMPHHA U TOJIIMHA CKATOTO MOCA;

h — paccrosinue (BbICOTa) MEXKIY OCSMHU MOSCHBIX JTHUCTOB.

[pumeuanus: 1. [ns 6anox ¢ NOSCHBIMUA COCAMHEHUSIMH Ha BBICOKOIIPOYHBIX 0OJITaX 3HAYECHHS
I /b, monyuyaembie o hopmymnam TabIHIBl 8* cieayeT yMHOXKATh Ha Ko3dduiueHt 1,2.

2. Jlns 6asox ¢ otHowmeHueM b/t < 15 B popmysax Tabaumel 8* cnenyer npunuMats b/t = 15.

3akperuieHue CKaToro Iosica B TOPU3OHTAIBHON IUIOCKOCTH JIOJDKHO —OBIThH
paccuuTaHO Ha (AKTUYECKYI0 WM YCIOBHYIO TOINEpeuHyr cuny. llpu sToMm
YCIIOBHYIO TMONIEPEYHYIO CHITY CIICAYET ONPEACIIATh:

IPHU 3aKPEIUICHUU B OTICIBHBIX TOYKax 1o Qopmyne (23)*, B KOoTOpoit ¢ ciemyer
ornpenensTh npu rHOKocTd A = lgf/i (3mech | — paanyc MHEPIUU CEYCHUS CKATOrO
1osica B TOPU30HTAIBHOM IJI0CKOCTH), a N clieyeT BBIUUCIATE IO (opMyIie

N = (Ar + 0,25Au)Ry; (37, a)
TIPH HENPEPHIBHOM 3aKPEIUICHAH 110 (popMyJIe
Oric = 3Qric/l, (37, 6)

r7e Jsic — YCJIOBHAS MOIepeydHas CUiia Ha eIMHUILY JIUTMHBI Tosica Oanky;

Qric — YCJIOBHasI TIoTiepedHasi cuja, ompexaensemas mo dopmyne (23)*, B xoTopoi
cienyet npuHuMath @ = 1, a N — onpeznensats no popmyne (37,a).

5.17. Pacuer Ha MPOYHOCTH JIEMEHTOB, W3THOAEMBIX B JBYX TJIABHBIX IIOCKOCTSX,
CJIeTyeT BBIMOIHSATH MO (hopMyIie

M

X

J

My
vyt 7 x<Ry., (38)

xn yn

rae X 1y — KOOpJIMHAThl pacCMaTpUBAEMOM TOUKM CE€UYEHHUSI OTHOCUTENIBHO TJIABHBIX
OCEH.

B 0Gankax, paccunThiBaeMbIx 1o (opmyne (38), 3HaUeHUs HaNpsKEHUH B CTEHKE
Oanku JOJKHBI OBITH TpoBepeHbl Mo (opmyinam (29) u (33) B ABYyX TIJIaBHBIX
TUIOCKOCTSIX M3rHoa.

[Ipu BemonHEeHWM TpeOoBaHmMii 1. 5.16%, g mpoBepka yCTOWYMBOCTH OAJOK,
U3rudaemMpIX B JABYX IUIOCKOCTSIX, HE TpeOyeTcs.

5.18*. Pacuer Ha MPOYHOCTH pa3pe3HBIX OATOK CIUIONIHOTO CEUYCHMsI M3 CTaju C
npeznenoM tekydecta 10 530 MIla (5400 kre/em?), HECYILIUX CTaTUYECKYIO HarpysKy,
npu cobmoaenuu . 5.19%-5.21, 7.5 u 7.24 cnenyer BBIIOJIHATH C YUETOM Pa3BUTHUS
IUIacTHUeCKuX Aedopmaruii no popmynam

npy M3TMOE B OJHOW M3 TIABHBIX IUIOCKOCTEH MPHU KacaTeNbHBIX HANPSHKCHUSAX 7 <
0,9Rs (kpome OTIOPHBIX CEUCHHUIA)

M
——< 39
CIVVn,min yyc ( )

npu U3rude B JBYX INIABHBIX IUIOCKOCTSX MPU KacaTeldbHbIX HampshkeHusx 7 < 0,5Rs
(KpoMe OTTOPHBIX CEUCHHIA )



M M
S L < ; (40)
yJ}C >
Cxw/;m,min Cy yn,min

3peck M, My u My — aGcoimtoTHble 3HaueHMsl U3rHOAI0IUX MOMEHTOB;
C1 — Koa(urmeHT, onpeaensemMslii mo hopmyinam (42) u (43);
Cx U Cy — KOO (PUIMEHTHI, IPUHUMAEMBIE 10 TabI1. 66.
Pacuer B onopHom ceuenun 6anok (mpu M = 0; My =0 u My = 0) cinenyer BbIIOIHATH
o popmyre

r:%SRSyC. (41)

t

[Tpu Hanmmuuu 30HBI yrcToro u3ruda B popmynax (39) u (40) BMecto korhpumeHToB
C1, Cx ¥ ¢y, CIIeAyEeT NIPUHUMATh COOTBETCTBCHHO:

Clm = 0,5(1+C), me = 0,5(1+Cx), Cym = O,5(1+Cy)

[Tpu 0THOBpEMEHHOM JCHCTBUU B CEYCHUU MOMEHTa M 1 mornepeyHon critbl Q
KOA(GUIIMEHT ¢1 CeayeT ONpeAesaTh o GopMmynam:

npu 7< 0,5Rs €1 = C; (42)
(43)

(44)

371eCh ¢ — KO UIIMEHT, TPUHUMAEMBIH 110 Tab. 66;

t 1 h — COOTBETCTBEHHO TOJIIIMHA U BBICOTA CTCHKH;

a — kod(dumuent, paBupii o = 0,7 A ABYTaBPOBOTO CEUYEHUS, M3rHMOAEMOro B
IUIOCKOCTH CTE€HKH; @ = 0 — JUIs pyTruX TUIOB CEUEHMUI;

c1 — KOO GUIMEHT, TPUHUMAEMbIil He MEHee eIMHULIBI U He Oosee koddduinenTa c.
C menpio onTUMHU3aMKA 0aJOK MPH UX pacyeTe ¢ yuyeTom TpebGoBanuii mm. 5.20, 7.5,
7.24 n 13.1 3HaueHust Ko3(PHUIMEHTOB ¢, ¢y U ¢, B popmynax (39) u (40) nomyckaercs
NPUHUMATh MEHbIIIE 3HAUYEHHH, TPUBEICHHBIX B Ta0i. 66, HO He MeHee 1,0.

[Tpy Hammuum ocnabaeHUs CTEHKU OTBEPCTUSAMH JJIsi OOJNTOB 3HAUEHUS KacaTeNbHBIX
HaNpsDKEHUN 7 clleqyeT YMHOXaThb Ha KO3(PQUIMEHT, ompeensseMblii o gopmyie
(30).

5.19*%. Pacuer Ha NPOYHOCTH OalOK IEPEMEHHOI'O CEUYEHHUS C YYETOM pa3BUTHUSA
IUTACTHYECKUX JedopMalMid cielyeT BBINOJIHATH TOJIBKO JUIS OJHOTO CEUEHHsS C
HanOoJsIiee HeOJAaronpusATHBIM coueTaHueM ycwinid M u Q; B OCTaIbHBIX CEUCHHUSIX
YYUTBIBAaTh Pa3BUTHE IJIACTUUECKUX JieopMaluii He JOMyCKaeTcsl.

Pacuer Ha POYHOCTH M3TMOAEMBIX AIIEMEHTOB W3 CTAIH C TPEAETIOM TEKYYECTH JI0
530 MIla (5400 krc/cm), BOCIIPUHUMAIOIINX JMHAMUYECKHEe, BUOpAIIMOHHBIE WIN
MIOJIBM)KHBIC HArpy3KH, TOIYCKAETCS BBIMOJIHATH C YUETOM Pa3BUTHS IIACTHYECKUX
negopmanuii, HE MOPEMATCTBYIOUIMX TpeOyeMbIM  YCJIOBUSM  SKCIUTyaTalluu
KOHCTPYKIIUH ¥ 000pYIOBAHHS.

5.20. JIns obecrieuenust oOmiel ycTOMUMBOCTH 0alloOK, pacCUUTBHIBAEMBIX C YYETOM
pPa3BUTHS TUIACTHYECKUX nedopmariuii, HeoOX0AUMO, YTOOBI TNOO OBUTH BBITOTHEHBI
TpeboBanus M. 5.16*,a, 160 HanOobIINE 3HAUEHUS! OTHOUICHUH pacueTHOW JTUHBI
Oanku K mupuHe cxaroro mnosca le/b, onpenensemsie mo Gopmynam taba. 8%, Obutn
YMEHBIIEHbl YMHO)KEHHEM Ha KO3(PPHUIIUEHT

0=[1-0,7(cy —1)/(c—1)],3mecp 1 <cy <C.



VYder mIacTUYHOCTH MpH pacyere 0aJoK CO CXKATHIM IMOSICOM MEHEE Pa3BUTBHIM, YeM
PaACTSHYTBIN, JOIMYCKACTCS JIMIIb IPU BBITIOJHEHUN YCJIOBHHM I1. 5.16%,a.

5.21. B Gankax, pacCUMTBIBAEMBIX C YYETOM Pa3BUTHs IUIACTHUYECKUX JePopMalui,
CTEHKM CJEeNyeT YKPEeIUISTh IIONEPEUYHbIMH pedpaMu  JKECTKOCTH  COIJIACHO
tpeboBanusm nm. 7.10, 7.12 u 7.13, B TOM uHCle B MECTax NPHIOKECHUS
COCPEIOTOUYEHHOM HArPy3KH.

5.22. Pacuer Ha MPOYHOCTh HEPA3PE3HBIX M 3AlIEMJICHHBIX OalOK IOCTOSIHHOTO
JBYTaBpPOBOT'O CEYEHHUs, H3TM0aeMbIX B IIJIOCKOCTH HAuOOJbIIEH >XECTKOCTH, CO
CMEXHBIMU ITIpOJIETaMH, OTIMYaOIUMUcA He Oonee ueM Ha 20 %, Hecymux
CTATUYECKYIO HArpy3Ky, MPU YCIOBUH cOOMOaeHH TpeboBanwmii mm. 5.20, 5.21, 7.5 u
7.24 cnenyet BBIMONHATH 10 popmyiie (39) ¢ yueTom mnepepacnpeieieHus: OIOPHBIX U
MPOJIETHBIX MOMEHTOB.

PacuerHbie 3HaUEHNS M3THOAIOMIETO MOMEHTA M CIIEyeT ONpeNeNaTh o hopmyIie

M = aM maxs (45)

rae Mmax — HamOonbliMii W3rMOAIOIIM MOMEHT B HpOJETe WIM Ha OIope,
Olpe/ieNIieMbIl M3 pacdeTa Hepa3pe3Hol OAJKU B MPEIIONIOKEHUH YIPYrod paboTsl
MarepHana;

o — K0od(PPUIHMEHT repepacipeieieHus MOMEHTOB, OIPEAeIieMbIH 10 GopmyIie

M,
a=051+—_| (46)
M

max

31ech Mef — yCIIOBHBIN M3rubarouii MOMEHT, paBHBII:
a) B HEpa3pe3HbIX 0ajgKkax co CBOOOAHO OMEPTHIMU KOHIIAMH OOJIBIIIEMY U3 3HAUCHHI

M
M. = maxl 1L 47
A (47)

Mes = 0,5M,, (48)

I7Ie CHMBOJI MAaX 03HA4aeT, YTO CJIEAYeT HaAUTH MAaKCHUMYyM BCETO CIEAYIOIIETO 32 HUM
BBIPaXKECHMUS;
M; — u3rubaronmii MOMEHT B KpalHEM IpoJieTe, BBIYUCICHHBI Kak B CBOOOIHO
OTIepTON OJHOMPOJIETHOI Oake;
M, — MakcUMaJbHBIH M3rHOAOMMK MOMEHT B IPOMEXKYTOYHOM MpOJIETE,
BBIYHCIICHHBIN KaK B CBOOOJIHO OTEPTOM OTHOTIPOJICTHOM OajKe;

a — PacCTOSIHUE OT CEYEHUs, B KOTOPOM JEHCTBYET MOMEHT M1, 10 KpallHE! OIOpHI;

| — muHa kpaiiHero mposera;
0) B OJHOIPOJIETHBIX M HEpa3pe3HbIX OalKax C 3aleMJICHHBIMH KOHIAMH Mer =
0,5M3, rne M3 — HaumOOJBIIMK M3 MOMEHTOB, BBIYMCIECHHBIX Kak B Oajkax C
IIApHUPAMHU HA OTIOPAX;
B) B OaJIKe ¢ OJJHUM 3allleMJIEHHBIM U APYTUM CBOOOJHO ONEPTHIM KOHIIOM 3Hau€HUe
Mes crientyet ompenensats no dpopmyse (47).
PacuetHoe 3HaueHuwe momepeuHor cuiel Q B dopmyne (44) ciemyer mpUHUMATH B
MecTe AeUCTBUS Mmax. Ecit Mmax — MOMEHT B mposiere, cieyeT IpOBEPUTh ONIOPHOE
ceueHue Oalku.



5.23. Pacuer Ha NPOYHOCTh HEPA3PE3HBIX U 3aIIEMJICHHBIX 0AJIOK, yIOBIETBOPSIOIINX
TpeboBaHuAM I1. 5.22, B clly4ae uM3ruba B JIBYX TJVIaBHBIX IIOCKOCTSX npu 7 < 0,5R
clenyeT mpou3BoAuTh 1o dopmyine (40) ¢ yuyeToMm mepepacnpenesieHuss OMOPHBIX H
MPOJIETHBIX MOMEHTOB B JIBYX TJIaBHBIX TUIOCKOCTSIX COTJIACHO TPEOOBaHUSAM II. 5.22.

3JEMEHTBI, HOABEPXKEHHBIE JEHACTBHUIO OCEBOM CHJIBI C
N3IrnboOM

5.24*  Pacdyer Ha TMPOYHOCTh BHEIEHTPEHHO-CXKATBIX M  CXKATO-M3rHO0AEMBIX
3JIEMEHTOB 110 (opmyiie (49) BHIIONHATH HE TpeOyeTcs NMPpH 3HAYEHUU MPUBEICHHOTO
sKcueHTpucurera Mer < 20, OTCYTCTBUM OcCHableHusi CeYeHHs] U OJIMHAKOBBIX
3HAUCHUSAX H3rM0aronMXx MOMEHTOB, NMPUHUMAEMbIX B pacyeTax Ha MPOYHOCTh U
YCTONYUBOCTb.

5.25*%. PacyeT Ha TPOYHOCTh BHELUEHTPEHHO-CHKATBIX, CXKATO-U3rHOAEMBIX,
BHEIEHTPEHHO-PACTIHYThIX M PACTSHYTO-U3TMOAEMbIX JJIEMEHTOB W3 CTalIH C
npeaenom Tekydectn 1o 530 MlIla (5400 kre/em?),  He MOABEPTAIOIIHNXCSA
HEMOCPEJICTBEHHOMY BO3/CHCTBUIO IWHAMUYECKMX Harpy3ok, npu 7 < 0,5R; u
N/(AnRy) > 0,1 ciemyeT BBIIOIHATH 1O HopMyIie

! M
N + M, + 2 <1, (49)
ARy, Wiy, W, Ve

xn,min y' " ynmin

rae N, My u My — aGcontoTHble 3HAa4€HUs] COOTBETCTBEHHO IMPOMOJIBHOM CHIBI U
M3ruOarIIKUX MOMEHTOB IpU HanboJiee HeEOIAroNpUsITHOM UX COUYETaHUM;

N, Cx ¥ Cy — K03()(PULMEHTHI, IPUHUMAEMBbIE 110 MPHIL. 5.

Ecmn N/(AnRy) < 0,1, dopmyny (49) ciemyer NpHUMEHSTh IIpU BBIIOTHCHUH
TpeOoBanuii nm. 7.5 u 7.24.

B npouux ciydasx pacuet cienyer BBIIOJIHATH 10 Gpopmyiie

N M M
—+—y+—2x<Ry, 50
R, yi— e (50)

xn yn

I1€ X U y — KOOpAMHATBl paccMaTpUBAaEMOl TOUKM CEYEHHUs OTHOCHUTEIBHO €ro
IJIaBHBIX OCEM.

5.26. Pacuer Ha yCTOHYMBOCTH BHELIEHTPEHHO-CXKATbIX U CKaTO-U3THOAEMBIX
DIIEMEHTOB CIIEAyeT BBIMOJHATh KaK B IUIOCKOCTH JEHCTBHS MOMEHTa (IJIocKas
dbopma MoTepu YCTOMYMBOCTH), TaK U U3 IJIOCKOCTH JIEUCTBUS MOMEHTa (M3TMOHO-
KpyTUJIbHas opMa MOTEPH YCTOHIHBOCTH).

5.27*%. Pacuer Ha YCTOMYMBOCTH BHELIEHTPEHHO-CXKATBIX U C)KaTO-U3TMOaeMbIX
DJIIEMEHTOB TMOCTOSIHHOTO cedeHus (C yderoM TpeboBaHuii mm. 5.28% um 5.33
HACTOSIIIMX HOPM) B IIOCKOCTH JEHCTBUS MOMEHTA, COBIQJIAIOIICH C TJIOCKOCTHIO
CUMMETPUH, CIIeAYeT BBIMOIHITH 10 GopMyIe

N
—<R)y.. (51)

@A

B dbopmyne (51) koappunrieT ¢ cienyer onpeaensrhb:



a) Ui CIUIOUIHOCTEHYATHIX CTEp)KHEH 1o Tabi. 74 B 3aBUCHMMOCTH OT YCJIOBHOM

ruOKOCTH A ¥ TNPUBEACHHOTO  OTHOCHTEIBHOIO  JKCICHTPUCHTETa My,
OTIpeIeNIIeMOT0 10 (hopMyIie

Mes = 77, (52)

rze 77 — KO3 PHUIHMEHT BIUSHUSA (POPMBI cedeHus1, onpeaensieMblii mo tadi. 73;

m= Z/—A — OTHOCHUTEJIbHBINA IKCUEHTPUCUTET (3/1€Ch € —3KCLIEHTPUCHUTET;

c

W, — MOMEHT CONPOTHUBIICHHUS CEUEHUS ISl HAMOOJIee CHKATOr0 BOJIOKHA);
0) M CKBO3HBIX CTEP)KHEH C peIIeTKAMH WM IUTAHKaMH, PACIIOJIOKCHHBIMH B
TUTOCKOCTSIX, MApaJUICIbHBIX TUIOCKOCTH W3ruba, mo Tadil. 75 B 3aBUCHUMOCTH OT

YCIOBHOW MpHUBEACHHONH THOKOCTH Aef (At MO Tabi. 7) ¥ OTHOCHUTEIBHOTO
AKCIEHTPUCHUTETA M, ONPEACIAEMOro 1Mo GopmyIie

m=e—, (53)

IJIe @ — PacCCTOSIHHE OT TJIABHOW OCH CEUSHHsI, EPIICHANKYIISIPHOH IIIOCKOCTH U3TH0a,
710 ocu HanboJiee CKaToi BETBU, HO HE MEHEE PACCTOSHUS J10 OCH CTCHKH BETBU.

[pu Berumciennu skcueHTpucurera € = M/N 3nauenus M u N crnenyer npuHUMaTh
corjlacHO TpeOoBaHUsM I1. 5.29.

Pacuer Ha yCTOWYMBOCTh BHEIIEHTPEHHO-CKATBHIX M CIKATO-U3TrMOAEMBIX TPEXTPAHHBIX
CKBO3HBIX CTEp)KHEH ¢ pelleTKaMu WIM IUIaHKaMM W IOCTOSHHBIM IO JJIMHE
PaBHOCTOPOHHHUM CEUYEHUEM CJIEyET BBITOIHATH COTIIACHO TpeOOBaHUAM pasf. 15%.
PacueT Ha ycTOMYMBOCTB HE TPeOYyeTCsl ISl CIUIOIIHO-CTEHUATBIX CTEPHKHEN pU Mef >
20 m ang CKBO3HBIX CTepkHEHM mpu M > 20, B 3TUX clydasx pacuer CieayeT
BBITTOJTHATH KaK JIJIsl U3THOAEMBIX 2JIEMEHTOB.

5.28*. BHeEUEHTPEeHHO-CXKAaTble 3JIEMEHTHI, BBIMOJIHEHHBIE U3 CTAlIU C MPEIesioM
Tekydectn cBbime 530 MITa (5400 krc/cM?) ¥ MMEIOIIHE PE3KO HECHMMETPHUHBIC
ceuenust (tunbl cedeHuit 10 m 11 mo tabn. 73), kpome pacuera no ¢opmyne (51),
JIOJKHBI OBITH TIPOBEPEHBI HAa TIPOYHOCTH 110 PopMyIIe

N MRy

A, oW,y

n

, (54)
u
rae 3HaueHue Wy cieyeT BBIYMCIATh AJS pacTSAHYTOro BOJIOKHA, a KOA((ULIUEHT &
orpenenaTh no popmyse

5=1- NA?I(#EA). (55)
5.29. Pacuernple 3HaueHus] mpoaodbHON cuibl N u m3rmbaromero MomeHta M B
AJIEMEHTE CcIeAyeT NPUHUMATh JUIsl OJAHOIO M TOTO € COYETaHUs Harpys3oK W3
pacuera cucTeMbl MO HeAehOPMUPOBAHHOM CXeMe€ B MPEANOIOKEHUH YIPYTUX
negopmanuil cTaiu.
IIpu 5TOM 3HaueHus M cienyeT IpUHUMATh PABHBIMMU:
JUI KOJIOHH TOCTOSIHHOT'O CEUEHHs] paMHBIX CHCTEM — HauOOJbIIEMy MOMEHTY B
npenenax JJIMHbI KOJIOHH;
JUISL CTYTIEHYAThIX KOJIOHH — HauOOJIbIIEMy MOMEHTY Ha JUIMHE y4acTKa MOCTOSHHOTO
CCUCHUS;



AJI1 KOJIOHH C OAHHMM 3alllCMJICHHBIM, a4 APYI'UM CB06OI[HBIM KOHIIOM — MOMCHTY B
3ajieJIKe, HO He MEHEe MOMEHTA B CEYCHHUH, OTCTOSAIIEM Ha TPETh UTHHBI KOJOHHBI OT
3aJICTIKY;

JUIL CKaThIX BEPXHHX MOSACOB (DepM U CTPYKTYPHBIX IUIMT, BOCHPUHHMAIOIIAX
BHEY3JIOBYIO Harpy3Ky, — HauOOJIbLIIEMY MOMEHTY B IIpesieiax CpeAHe TPeTH JUIMHbI
HaHeNH 10sca, ONpeIeIIEMOMY U3 pacyeTra Mmosica Kak yupyroi Hepa3pe3Hoi Oaiku;
JJIs1 CKATBIX CTep)KHefI C IMAapHUPHO-ONICPTHIMU KOHLUAMH U CCUYHCHUAMU, UMCIOIIUMU
OJHY OCb CHMMETPHH, COBMAJAIONIYI0 C IUIOCKOCTBIO H3rH0a, — MOMEHTY,
ompezaenseMomy o Gopmyrnam tadm. 9.

Tabmumna 9
OTHOCHTEIBHBIN
SKCLIEHTPHUCHUTET, Pacuernpie 3naueHnst M mipy ycIOBHON THOKOCTH CTEPXKHS
COOTBETCTBYIOIIHH
Max A <4 ey
m<3 1
M:MZZMmax_Z(Mmax_MI) M:Ml
3<m<20 m—3 m—23
M=M, + xM,,.—M,)| M =M,+ x(M,,.—M,)

O003HaueHNS, IPUHSATHIC B TabIHIIE 9:
Mpax — HAHOOJIBIIIMI U3rHOAFOIIHNII MOMEHT B MPEeax [UIMHBI CTCPIKHS;
M; — HanOosbIIMi M3rHOAIOIIN MOMEHT B NpejeNax CpeqHed TPeTH IUIMHBI CTEeP)KHs, HO He
menee 0,5Mpax
M — OTHOCHUTEJBHBII SKCIECHTPUCUTET, OMIPEACIIAEMBIH M0 GopmyIie
m = MpaA/(NW,).
[Ipumeuanue. Bo Bcex ciaydasx ciaemyer mpuHEMaTh M > 0,5M .

Jist cKaThIX CTepIKHEH C MIapHUPHO-OMEPTHIMH KOHIIAMU M CEUEHHSIMH, HMEIOIIIMU
JIBE OCH CHMMETPHUH, pacyeTHble 3HAYEHUS OHKCIEHTPUCUTETOB Mef CIEIyeT
onpeaensTs no tadiu. 76.

5.30. Pacuer Ha yCTOMUMBOCTH BHELIEHTPEHHO-CXKAThIX 3JIEMEHTOB MOCTOSHHOTO
CeUeHHsI U3 MJIOCKOCTU JIEHCTBUSI MOMEHTA MIPH M3TUOE MX B INIOCKOCTH HanOOJbIIEH
xecTKocTH (Jx > Jy), coBnajaromeil ¢ mIOCKOCTbI0 CUMMETPHH, CIEAYET BBINOIHATH
no ¢opmyie

A S Ryyc’ (56)
co,
rae ¢ — KodhGHUIMEHT, BEIYUCIISIEMBIN COTJIACHO TpeboBanusM 11. 5.31;

@y — KOO GULUEHT, BBIUUCISEMBIH COITacHO TPeOOBAHUSAM II. 5.3 HACTOSAIIUX HOPM.
5.31. Koaddumuenr ¢ B hopmyie (56) caemyeT onpeneisiTh:
IIPH 3HAYCHUSAX OTHOCHUTEIIBHOTO KCIIEHTpUCUTETA My < 5 10 hopmyrte

=t (57)
I+am,

rae au f—xkodpuuueHTsl, npuHuMaemblie 1o tadi. 10;



Ta6muma 10

3HaueHHs K03 PHUINEHTOB

Tumnel ceuennit o TIpu S npu
my<1 1<m,<5 Ay L Ae Ay > Ae
0,7 0,65 + 0,05m 1
i VPP,
1-0372 | 1-0.35-0,05m )22 ' 4 J
| 17(035-005m,)== -1 |2 |x] 222 g},
! ¢y J]
mpu Jp/J; <05 =1
Yy Yy
3aMKHYTHIE:
C penIeTKaMu CIIOLIHBIC
(c maHKaMm)
y 0,6 0,55 + 0,05m, 1 /.
_éji;___ ) S Ve P,
B e
I
- —I - — — - .
I
=i
y




O6o3HaueHus1, mpuHATHIC B Tadmuie 10:
J; 1 J, — MOMEHTBI MHEpIMH COOTBETCTBEHHO OOJIbIICH M MEHBIICH MMOJIOK OTHOCHUTENIBHO OCH
CUMMETPHHU CEYCHUS Y—Y;

. —snavennsagy npu A, = 4, = 3,14, [E/R .

[Ipumeuanue. 3HadeHUA KOI(DOUIMEHTOB ¢ M [ IUIA CKBO3HBIX CTEP)KHEH ¢ pemeTkamu (FIi
IUIaHKaMH) CJeIyeT NpPUHMMATh Kak s 3aMKHYTBIX CEUEHHH IpH HalIW4YMHd HE MEHee JBYX
NPOMEXYTOYHBIX JuadparM MO JUIMHE CTepXKHSI. B IpOTHBHOM ciyyae clexyeT HpHHHMATh
K03((ULNEHTHI, YCTAaHOBJICHHBIE ISl CTEP’KHEH OTKPBITOTO JIByTaBPOBOT'O CEYEHHMSI.

IIPU 3HAUEHUSX OTHOCUTEJIBHOIO IKCHEHTpUcuTeTa My > 10 no popmyne

1

c=———, (58)
I+mx¢)y/(pb

e ¢p — KOOQPUIHEHT, OnpeaeNseMblil coracHo TpeboBanusaM 1. 5.15 u mpun. 7*
Kak Ui OajgKu ¢ JABYMs M OOJiee 3aKpEIUICHUSIMH C)KAaTOTO MOsica; I 3aMKHYTBIX
cedeHuit ¢y = 1,0;

NIPY 3HAYEHUSIX OTHOCUTEIILHOTO IKCIEHTpHCcUTeTa 5 < My < 10 mo popmyie

¢ = Cs(2 — 0,2my) + c10(0,2my — 1), (59)

e ¢s onpeaensercs mo gopmyne (57) mpu My = 5, a C1p — o popmyse (58) mpu my =
10.

[Tpu ompene’cHUH OTHOCUTEIHHOTO SKCIICHTPUCHTETA My 32 pacyeTHBIH MOMEHT My
CleyeT MPUHUMATD:

JJISL CTep)KHCfI C IMAapHUPHO-OICPTBIMHU KOHLAMH, 3AKPCIUVICHHBIMU OT CMCUHICHUA
NEPIEeHIUKYIAPHO TUIOCKOCTH JEUCTBUS MOMEHTa, — MaKCHUMaJIbHBII MOMEHT B
npejenax cpeaHed TpeTu IJIWHBI (HO He MEHee MOJOBHUHBI HauOOJIBIIETO MO JJTMHE
CTEpPI)KHS MOMEHTA);

JJISL CTep)KHCfI C OJHUM 3alllCMJICHHBIM, a JPYTIUM CBO6OI[HI)IM KOHIIOM — MOMCHT B
3a/ieKe (HO HE MEHEee MOMEHTA B CEUEHUHU, OTCTOAIIEM Ha TPETh JUIMHBI CTEPXKHS OT
3aJICTIKH).

Ipu rubkoctu A, > 4, = 3,14,/ E/R, K03)QUIHMEHT ¢ HE [I0JKEH NPEBBIIIATD:
JUTSL CTEpP)KHEH 3aMKHYTOTO CEUSHHSI — €IUHUIIB;

JUISL CTepXKHEH JBYTaBPOBOTO CEUEHUS C JIBYMSI OCSMHU CHMMETPUHM — 3HAYCHHH,
onpenensieMbIX 1Mo Gopmyre

2
M
Coue =2/ | 1+0+ (1—5)2+E — (60)
u \ Nh
rne

Jt
5= 4plu; p= (I + J)I(AND); u=2+0/156 E 273 3;=0,433xbit?;

371eCh bj ¥ tj — COOTBETCTBEHHO IIMPHUHA M TOJIIHNHA JTUCTOB, 00Pa3yONIHX CCUCHHE;

h — paccTosiHue MEXTy OCSIMH TIOSICOB;

JUTSL IBYTaBPOBBIX W TaBPOBBIX CEUCHUU C OJTHOM OCBHIO CUMMETPUHU K03 PHUIIMEHTHI ¢
HE JIOJDKHBI MIPEBBINIATH 3HAYCHUM, onpeaensieMbix 1o hopmyne (173) mpui. 6.

5.32. BHeNeHTpEeHHO-CXKAThI€ AJIEMEHTHI, U3TH0aeMble B IUIOCKOCTH HAMMEHBIIECH
xecTKocTH (Jy < Jy u ey # 0), mpu Ay > Ay ciaenyeT paccuuTsiBaTh 1o dopmyie (51), a



TaK)Ke TMPOBEPSATh HA YCTOMYMBOCTH M3 IUIOCKOCTH JEHCTBUSI MOMEHTA Kak
LEHTPAJIbHO-CXKAThIE CTEPKHHU 110 PopMyJie

N <Ry, (61)

¢.A
rae ¢x — K03pPUIUCHT, TPUHUMAEMBI COTTIACHO TPeOOBaHUSAM M. 5.3 HACTOSIIMX
HOPM.
IlIpu Ax < Ay mpoBepka YCTOMYMBOCTU M3 IJIOCKOCTU JEHCTBUS MOMEHTa He
TpeOyercs.
5.33. B CKBO3HBIX  BHELUEHTPEHHO-CKAThIX  CTEPXKHAX C  peLICTKaMHu,
PAcIIONIOKEHHBIMH B IJIOCKOCTSIX, MapalIeNbHBIX IIOCKOCTH M3ruba, KpoMe pacdera
Ha YCTOWYHMBOCTH CTEPXKHS B 1esioM 10 (opmyie (51) MOMKHBI OBITh TPOBEPEHBI
OT/ICTIbHBIC BETBU KaK [IEHTPATLHO-CKAThIE CTEPKHH 110 popmyie (7).
[TpomosibHYIO CHITY B KQXKJIOW BETBH CJIEIYET OMPEILIIATh C YUETOM JOIOJHUTEIBHOTO
yCHJIMSI OT MOMEHTa. 3HAuyeHHE OSTOr0 YCHIHS TpH H3THOE B IUIOCKOCTH,
NEePIeHIUKYIApHON ocu Y-V (Tabma. 7), JOMKHO OBITH ompeneneHo no Gopmymnam: Nag
= M/b — qns ceyennii Tunos 1 u 3; Nag = M/2d — miis ceyenus tuma 2; 11 cedeHus
Tuna 3 npu u3rude B TIOCKOCTH, MEPICHAUKYIIIPHONH OCH X—X, YCUJIHE OT MOMEHTa
Nag = 1,16M/b (3aeck b — paccrostHue Mexay ocsimu BeTBEi ).
OTtaenpHbIe BETBU BHEIICHTPEHHO-CKATHIX CKBO3HBIX CTEP’KHEH C IUIAHKaMH CJeayeT
MPOBEPATH HA YCTOMYMBOCTH KaK BHEIICHTPEHHO-CXKATHIE JIEMEHTBI C YIETOM YCHUITUI
OT MOMEHTa U MECTHOTO M3ru0a BeTBEH OT (PaKTHUECKOW MIIM YCIOBHOM MONEPEYHOM
CHIIBI (KaK B Tosicax 0e3pacKoCHOM (hepmbl), a Takke 1. 5.36 HACTOALINX HOPM.
5.34. Pacyer Ha yCTOMYMBOCTH CIUIOIIHOCTCHYATHIX CTEP)KHEH, IOJBEPKEHHBIX
CKATHIO W W3THOy B JBYX TJIABHBIX IUIOCKOCTSAX, TPH COBIAJCHUHM ITUIOCKOCTH
HaubonbIel kecTkocTu (Jx > Jy) ¢ MIOCKOCTBI0 CUMMETPUU CIIEAYET BBIIOIHATH MO

dbopmyie

<Ry, (62)
(DexyA .

rac
P =P (0.63c+0,4Yc)

3]IECh ey CIIEAYET ONpPEAEIATh COrJACHO TpeboBaHwAM n. 5.27* ¢ 3ameHON B
dopMynax m u A COOTBETCTBEHHO Ha My U Ay, a C — corylacHO TpeboBaHusM 11. 5.41.
ITpu BBIUUCIEHUU NPUBEAEHHOIO OTHOCUTEIBHOIO AKCLEHTPUCUTETA Mery = 1My JUIs
CTEp)KHEW JBYTaBPOBOTO CEUEHHUS C HEOJWHAKOBBIMU IMOJKaMH KOY(PPHUIIMEHT 77
CJIeMyeT OMpeeNsaTh KaK i ceueHus Tura § mo tadi. 73.

Ecan mey < My TO kpoMe pacuera no ¢opmyne (62) cieqyeT NPOU3BECTH
JOTIOJTHUTEIbHYIO IPOBEpKyY 10 (opmynam (51) u (56), npunumas ey = 0.

3HaueHUs] OTHOCUTEIBHBIX KCIICHTPUCUTETOB CIIEIYeT ONMPeAesaTh o Gpopmymnam:

m_= unm,6 =

A A
—e = e, (63)
W'CX y y ch

riae Wex 1 Wey — MOMEHTBI COIPOTUBIICHHS CEUCHUH [T HanboJIee CxKaToro BOJIOKHA
OTHOCHUTEIIBHO OCEl COOTBETCTBEHHO X—X U }—V.



Ecmm Ax > Ay , To kpome pacuera mo Qopmyne (62) ciaeayeT IPOU3BECTH
JONOJTHUTEIBHYIO IPOBEPKY 1o Gopmyite (51), npunumas ey =0

B ciyuae HecoBnasieHHs INIOCKOCTH HauOOJbIIEH KeCTKOCTH (Jx > Jy) ¢ IIOCKOCTBIO
CUMMETPUHU PACYETHOE 3HAYEHHUE My CIEAYET YBEIUUUTD Ha 25%.

e, Puc. 6. CkBo3HOE ceye-
X HHUE CTCPIKHA U3 IBYX
—_——_———— e — —— — — = CIUIOUIHOCTEHYAThIX
r_—— : BETBEH
4
y €
¥
X

5.35. Pacuer Ha ycTOMYMBOCTb CKBO3HBIX CTEpXHEW M3 JBYX CIUIOIIHOCTEHYATHIX
BETBEH, CHMMETPUUHBIX OTHOCHUTEIBHO OCHU )—y (puc. 6), ¢ pelmeTkamu B JABYX
HapajyIeNIbHBIX IIOCKOCTAX, MOJBEPKEHHBIX CXKATUIO U HU3rM0y B 00EUX IJIaBHBIX
IJIOCKOCTSIX, CJIEYET BBIIOIHSATh:

JUISL CTEP>KHS B 1€JIOM — B IIJIOCKOCTH, MapajlIeIbHON MIIOCKOCTSIM PELIETOK, COIJIAaCHO
TpeboBaHuAM I1. 5.27*, mpuHumas ey = 0;

JUIS OTAENbHBIX BETBEH — KaK BHELIEHTPEHHO-CXKATBIX 3JIEMEHTOB 1o Gopmynam (51)
u (56), pu 5TOM MPOJOJIBHYIO CHITY B KaXKIOW BETBHU CIIEIYET OMPEACIATh C yYETOM
yeunust oT MoMeHTa My (eM. 1. 5.33), a MomeHT My pacnpenenste Mexay BETBSIMU
IPONOPIHOHATIBHO UX KECTKOCTAM (€CJIM MOMEHT M), NEWCTBYET B IUIOCKOCTH OJHON
U3 BETBEH, TO clelyeT CYMTaTh €ro IOJIHOCTBIO IMEPearoIluMCsl Ha 3Ty BETBB).
['uOKOCTh OTHENHHOM BETBU CIENYET ONpeAessTh mpu pacdere mo dopmyne (51)
coryiacHo TpeOoBaHus 1. 6.13 HacTosmUX HOPM, NpH pacdere 1o ¢popmyie (56) — no
MaKCHMaJIbHOMY PAaCCTOSIHUIO MEKY Y3J1aMH PEIIETKH.

5.36. Pacuer coeAMHUTENBHBIX IJIAHOK WJIM PEHIETOK CKBO3HBIX BHEIEHTPEHHO-
CKAaTbIX CTEpXKHEM cleayeT BBINOJHATH COMNIacHO TpeOoBaHusM 1. 5.9 u 5.10
HACTOSIIIMX HOPM Ha MOIMEPEYHYIO CHIy, PaBHYIO OOJIbIIEMY M3 JBYX 3HAUCHHIL:
¢dakTHueckyro mornepeunyo cwiry Q wim  ycnoBHy momepednHyo cuiry  Qric,
BBIYUCIIIEMYIO COTJIACHO TPEOOBAHUSAM II. 5.8% HACTOSIINX HOPM.

B cnydae, xorma ¢akrtuueckas momnepeyHas cuiia OoJible YCIOBHOW, COEAMHSTH
IUIAaHKaMU BETBU CKBO3HBIX BHEIIEHTPEHHO-C)KATBIX AJIEMEHTOB, KaK IPaBHUJIO, HE
clenyer.

OITIOPHBIE YACTH

5.37. HenonBwkHbI€ IIAPHUPHBIE ONOPHl C LEHTPUPYIOIIMMH IPOKIAJIKAMH,
TaHTeHIMAJIbHBIE, a ITPU BECbMa OOJIBIIMX PeaKIHIX — OalaHCHUPHBIE OMOPHI CIEeIyeT
NPUMEHSTh IPU HEOOXOAMMOCTH CTPOTO PABHOMEPHOIO pacIlpeaesieHUsl J1aBICHUS
IO/ OTIOPOH.

[11nockue MM KaTKOBbIE MOJABMXKHBIE OMOPHI CIEAYeT MPUMEHATh B ClIydasx, Kornua
HIDKEJeXKalas KOHCTPYKIHUS JOJDKHA OBITh pa3rpykeHa OT TOPU30HTANBHBIX YCHIINH,
BO3HHUKAIOIINX NTPU HEMOABM>KHOM ONMPAHUU OaJIKU WU (epMBbl.



KoadduumeHT TpeHns: B IIIOCKUX MOABMKHBIX OIOpax MmpuHuMaercs paBHbM 0,3, B
katkoBeIx — 0,03,

5.38. Pacuer Ha cMsTHE B IMJIMHIPUYECKHUX HIapHHUpax (namndax) 6agaHCUPHBIX OIOp
CIIelyeT BBINONHATH (IPH LEHTPAIBHOM YIile KacaHWs IOBEPXHOCTEH, PaBHOM WM
OombiieM 772) o Gpopmyie

— <Ry, 64
1,25r1 2 (64)

rae F — naBnenue (cwiia) Ha omopy;
I v | — COOTBETCTBEHHO PaJNyC U JUTMHA MIAPHUPA;
Rip — pacueTHOe CONpPOTUBICHHE MECTHOMY CMSATHIO IpPU IIJIOTHOM KAacCaHUH,
NPUHUMAEMOE COTJIACHO TPEOOBaHUAM II. 3.1% HACTOAIINX HOPM.
5.39. Pacuer Ha quaMeTpagbHOE CKATHE KATKOB JIOJDKEH IPOU3BOIUTHCS 10 (hopMmyIie

F
—<R 65
ndl cdyc ( )

rae N — 4uciIo KaTKoB;

d 1 | — cOOTBETCTBEHHO TUaMeTp U [UINHA KaTKa,

Red — pacdyeTHoe CONPOTHUBIIEHUWE JIUAMETPAIbHOMY CXKaTHIO KAaTKOB IIpU
CBOOOJTHOM KacaHUM, NMPUHHUMAEMOE COIJIacHO TpeboBaHMsM M. 3.1.* HacToAmMX
HOPM.

6. PACYETHBIE JUIMHBI U ITPEJEJIBHBIE 'HBKOCTH 3JIEMEHTOB
CTAJIBHBIX KOHCTPYKIIMU _
PACYETHBIE JVIMHBI 9JIEMEHTOB IIVIOCKHUX ®EPM U CBA3EU

6.1. PacuerHble IMHBI l¢f 37€MEHTOB TUTOCKMX (DepM M CBsi3eH, 3a HCKIIOYEHHUEM
AIIEMEHTOB MEPEKPECTHOM petieTku Gepm, cieayeT MpUHUMaTh mo tadsm. 11.

Tabmuma 11

Hamnpagsienue Pacuernas jmna lg

MPOJOIBHOTO MIOSICOB | OMOPHBIX PACKOCOB U | MPOYHX JIEMEHTOB
n3ruba OTIOPHBIX CTOEK pemeTKH

1. B utockocTtH hepMsr:
a) it hepM, KpOME yKa3aHHBIX B 1M03. 1, 0 I I 0,8l
0) i hepM M3 OMHOYHBIX YrOJKOB U (hepm I I 0,91
C TPUKPEIUICHHEM 3JIEMEHTOB PEUIETKH K
nosicaM BIPHTBIK

2. B HampaBieHUH, MEPHECHIUKYISPHOM
IIIOCKOCTH (hepMbl (M3 TIIOCKOCTH (hepMBI):

a) 1yt hepM, KpoMe yKa3aHHBIX B 1103. 2, 6 Iy Iy Iy
6) g depMm c mosicaMM M3 3aMKHYTBIX Iy Iy 0,91,
npoduiaeii ¢ TPUKPEIUICHHEM 3JIEMEHTOB
PEIIIETKH K MOsICaM BIIPUTHIK

O6o03HadeHus, npuHATHIE B Ta0n. 11 (puc. 7):
| — reomeTpuueckast IMHA 37IEMEHTa (PACCTOSHAEC MEXK/TY IIEHTPAMH Y3JI0B) B IFIOCKOCTH (hepMBI;

l; — paccrosiHMe MeXIy y3/aMH, 3aKpEIICHHBIMH OT CMEIICHHSI W3 TUIOCKOCTH (epmbl (TTosicaMu
(depM, cHenHaTbHBIMH CBSA3SMH, JKECTKUMH IUIUTAMH IIOKPBITHH, IPHKPEIUVICHHBIMH K IIOACY
CBAPHBIMH IIBAMH WK OOITAMH, U T. .
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Puc. 7. Cxemsl pemeTok ¢hepM s ompeene-

I HHS PACUETHBIX JJIUH dJIEMEHTOB
/ a — TpeyroJjibHasi co CTolKaMu; 6 — packoc-
L VAN Hasl; @ — TPEYroJIibHas CO IUIPEHreIeM; 2 — [0~
/ JypacKkocHas TPeyrojbHas; 0 — epeKpecTHas

6.2. PacuetHyto unHY let 37€MeHTa, 1O JUTMHE KOTOPOTO JECHCTBYIOT CKMMAIOIINE
cuiasl Np u Ny (N1 > Np), u3 miockoctu ¢depmbl (puc. 7, 6, 2; puc. 8) ciemyer
BBIYUCIIATH 11O (hopMyJie

N,

I, =1, 0,75+0.25 (66)

7
Pacuert Ha YCTOﬁqHBOCTB B 5TOM CJIydac CJIICAYCT BBIIIOJHATL HA CUITY Nl.

a) 0) . L N
N1 N1

h

Puc. 8. CxeMbl 115 onpeiesIeHHst pacuer-
HO¥1 JTHHEI Iosica GpepMBbI U3
IUIOCKOCTH

a — cxema (epMsl; 6 — cxeMa CBsI3eH Mex-

ny pepmamu (BUA CBEPXY)

6.3*. PacueTHble JTHHBI lof 5IEMEHTOB MEPEKPECTHON PEIIETKH, CKPETICHHBIX MEXITY
coboti (puc. 7, 0), cnenyet NpUHUMATD:

B TUIOCKOCTH (DepMBI — PaBHBIMH PACCTOSHHIO OT IIEHTpa y3i1a (GepMbl IO TOYKH UX
nepeceueHus (lef = 1);

U3 TUIOCKOCTH (DepMBI: JJIsl CKATBIX DJIEMEHTOB — MO TaOi. 12; s pacTSHYTHIX
3JIEMEHTOB — PaBHBIMH MOJHOM reoMeTpudeckoit umnHe meMenTa (ler = 11).

Tabmuma 12
KoHncTpykuus y3na PacuerHast aimHa lgs M3 MII0CKOCTH (hepMBI TIpH
HepecedeHus 3IEMEHTOB O IEPKUBAFOILIEM 3JIEMEHTE
penIeTKn
pacTIHyTOM | HepaboTraromem CHKATOM
O6a JIIEMEHTA HE | 0,71y I,




TIPEPBIBAIOTCS
IloanepxuBarOIUi  3IEMEHT

npepbIBaeTCs u
nepeKprIBaeTcs (hacoOHKOI:

paccMaTpuBaeMbIit 0,71, Iy 1,41,
JNIEMEHT He MPephIBaCTCS

paccMaTpUBaeMBbIit 0,71 - —

9NIEMEHT  MpepbIBaeTcs |
nepexpsIBaeTcsi HacoHKON
O6o3HayeHus, mpuHATHIe B Tabnuue 12 (puc. 7, 9):

| — paccTostHEE OT HEHTpa y371a GepMBI 10 MEPECEeUCHHUS HICMEHTOB,;
l; — monHas reoMeTpUYECKas JUIMHA JIEMEHTA.

6.4. Pamuychl WHEPIUH | CEUCHHI DJIEMEHTOB W3 OJMHOYHBIX YIOJIKOB CIICAYET

MIPUHUMATD:

Py pacueTHOM umMHe 3jeMeHTa, paBHoW | mmm 0,91 (rme | — paccrosHue mexmy
ONMMKAUIIMMU y3JIaMH) — MUHUMATIbHBIN (I = Imin);

B OCTQJIBHBIX CJIy4asX — OTHOCHUTEIBHO OCH YTOJIKa, MEePHEeHINKYISIPHOW WU
HapaJUICNIbHON MIIOCKOCTU (hepMbl (I = Iy WM | = Iy B 3aBUCHMOCTH OT HAIlpaBJICHUS

MIPOJIOJIBHOTO M3rH0a).

PACYETHBIE JJIMHbI 3JIEMEHTOB IIPOCTPAHCTBEHHBIX
PEHIETYATBIX KOHCTPYKIIMHU

6.5. PacuetHbie AHHBI let U palychl HHEPIIUH CEYCHUIA | CKATHIX U HEHATPYKEHHBIX
AJIEMEHTOB U3 OJJMHOYHBIX YTOJIKOB MPH ONPEICICHHH THOKOCTH CIICAYET IPUHUMATD
mo Tadm. 13%*.

Tabmuma 13*

DIIEMEHTHI let i

[Tosica:

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

o puc. 9%, 2,0, e 1,141, i WM Iy
Packocsr:

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

o puc. 9%, a, 0 Halge imin

o puc. 9%, e ly imin
Pacnopxku:

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

o puc. 9%, 6 0,651, imin

OO6o3Hauenus1, mpuHATHIE B Tabmmie 13* (puc. 9%):
lyc — ycrtoBHas JuIMHA pacKkoca, IpUHUMaeMast 110 Tabmmie 14%;
Mg — K03 PUIIMEHT pacueTHOH AJMHBI pacKoca, IPUHUMAEMBIH 1o Tadur. 15%.

[Mpumeuanwus: 1. Packocsl o puc. 9%, a, 0, e B TOUKax MepecedeHus JOJKHBI OBITH CKPETICHBI
MEXTy COOOH.

2. JInst pacKOCOB 110 pHC. 9%, e HeoOXxoauMa TOMOHUTEIbHAS IPOBEPKA UX U3 IUIOCKOCTH IPaHH C
YUYETOM pacyeTa o J1eopMUPOBAHHOM CXEMe.

3. 3Hauenue lg 1151 pacmopok mo puc. 9*, B TaHO /I PaBHOIIOJIOYHBIX YTOJIKOB.
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Puc.9*. CxeMbl IPOCTPAaHCTBCHHBIX PEIIETYATHIX KOHCTPYKIUH
a, 6, 6 — C COBMCILCHHBIMH B CMEXXHBIX I'PaHsIX yIIaMu;
2, 0, € — C HECOBMEIICHHBIMU B CMEXHBIX IPAHSAX yIIIaMHU

PacuetHbie anuHbI lef ¥ paanychl HHEPIMHU | PACTSIHYTHIX JIEMEHTOB U3 OJJMHOYHBIX
YTOJIKOB MPH ONpPEeAeICHUH THOKOCTHU ClleAyeT IPUHUMATh:

JUIS TIOSICOB — 10 Ta0m. 13%;

JUIS TIEPEKPECTHBIX PAacKOCOB MO puc. 9%, a, 0, e; B MIOCKOCTU I'paHHU - PaBHBIMU
JuiiHe lg ¥ pagnycy MHEPUUH imin; U3 IIOCKOCTH TPAaHU — TOJHON T'€OMeTPHYECKON
JUIMHE packoca L4, paBHOW pacCTOSHUIO MEXIY y3JIaMU HPUKPEIUICHHs K rosicaM, U
pamuycy WHEPIHUH Ix OTHOCUTEIBHO OCH, MapajljIeIbHOM IOCKOCTH TPaHHU;

ISl PACKOCOB TI0 pUC. 9%, 6, 6, 2, — paBHBIMH JJTHHE Ky U pajycy UHEPLUH Imin.
Pacuernbie 1HHBI lef 1 pagnyc MHEPIMH | 3JIEMEHTOB U3 TPYO MJIM MAPHBIX YTOJIKOB
cileflyeT NpUHUMATh COTJaCHO TpeOOoBaHUAM Tojpasjena "PacueTHble AIMHBI
AJIEMEHTOB IJIOCKUX (hepM U cBsizeit”.

Tabmuna 14*

KoHnctpykuust VYenoBHast anuHa packoca lge
y3i1a epeceyeHust TIPH TIO/IJIEPKHUBAOIIIEM DIICMEHTE
9IICMEHTOB PEIIETKH PacTSIHYTOM HepaboTaroneM CHKATOM
O0a seMeHTa He ITPEPHIBAIOTCS Iy 1,3lq 0,8L4
ToanepKUBarOMIKi 3JIEMEHT MPEpPHIBACTCS U
MIEPEKPHIBAETCS (haconkoii;
paccMaTpuBaeMblil 3JIEMEHT HE
TpephIBACTCS:
B KOHCTPYKIMH 110 pHcC. 9%, a 1,34 1,64 Lq
B KOHCTPYKIMH T10 pHC. 9%, 0:
opu 1 <n<3 (1,75 - 0,15n)l4 (1,9-0,1n)ly Lq




mpu N > 3 1,34 1,614 Lq
V3en mepeceueHus! SIEMEHTOB 3aKPEIUIeH OT l4 Iy lg
CMEIIEHNS u3 MIJIOCKOCTH rpaHu

(mmadparmoii u 1. 1.).

O603HaueHNs, TPUHATHIE B Ta0mume 14%*:

L4 — mmHa packoca 1o puc. 9%, a, o;

m,min ld

n=—,

I ginl

dmin®m

r71€ Jmmin ¥ Jg.min — HAMMEHBIIIME MOMEHTHI HHEPIIMHU CEUYEHHsI COOTBETCTBEHHO T0sICa M packoca.

Tab6muna 15*

/
3HaueHne Ly IPH, —— ,pABHOM
[MpukperuieHre 3neMenTa n Linin
K IosicaM 1o 60 cB. 60 1o 160 cB. 160
CBapHBIMH IIBaMH, OoJITaMHU o 2 1,14 i 0,765
(e MeHee IBYX), 0,54+ 36 %
PaCIONI0KEHHBIMU BJIOJIb CB. 6 1,04 i 0,74
3neMeHTa, 6e3 hacoHoK 0,56 +28,8 %
OnuuMm 6ontom 6e3 ¢aconku | HesaBucumo 1,12 i 0,82
oT N 0,64+28,8%’”

O0603HaueHN, TPUHATHIC B Ta0mume 15%:

N —cM. Tadi. 14%;

| — nnuua, npuauMaemas: ly — o puc. 9%, 6, 6, 2; lgc — 0 Tabn. 14* (s 37€MEHTOB — O pHC. 9%,
8, 0).

Ilpumeyanus: 1. 3HaueHHs Ly NPU 3HAYEHHSIX N OT 2 10 6 ciaeayeT ONpenesaATh JIMHEHHOM
UHTEPIOJISALIUEH.

2. IIpu npUKpenIeHu: OIHOTO KOHI[A packoca K mosicy (pacoHOK CBapKoil WM 0ontaMu, a BTOPOro
KOHIIa yepe3 (pacoHKy, KO3 (UINEHT pacueTHO! JAJIMHBI packoca ciexyeT NpuHuMaTh paBHeM 0,5(1 +
Mq); TIpY TIPUKPETUIEHHH 000MX KOHIIOB packoca uepe3 Gpaconku — gy = 1,0.

3. Konipl packocoB 1o puc. 9%, 6 cienyer KpenuTb, Kak mpaBmino, 6e3 ¢acoHok. B atom crmydae
NpU HUX HPUKPEIUICHHH K PAcHopKe M MOSCY CBAapHBIMH IIBaMH WK OojiTamMH (HAa MEHee NBYX),
pacIooKeHHBIMH BJIOJIb packoca, 3HaueHne koddduimenTa 4y cineayer mpuHUMaTh 1o crpoke N “o
2”. B cnyyae TpUKpEIUVIEHHWsS WX KOHIIOB OJHUM OOJITOM 3HaueHHWE KOXPQPUIIMEHTa L4 CIEAyeT
OPUHUMATE 10 CTpoke “OpHuM 0onToM 6e3 (acoHKHU”, MPHU BBIYUCICHUU 3Ha4YeHUsl lg mo Tabm. 13*
BMECTO /iy crienyet mpuuuMath 0,5(1 + 14).

6.6. PacuerHblie 1iMHBI lef M panychl MHEPIMU CEYEHUH | TIPU OTpeIeIeHH THOKOCTH
3JIEMEHTOB IUIOCKUX TpaBepc (Hampumep, 1o puc. 21) cienyer npuHUMATh MO TalIl.

16.

Tabmuma 16
Pacuernas quiHa | v paguyc uneprmu ceueHus i
KoncTpyKius TpaBepcs OSICOB PELIETKH

Ief [ Ief i
C mosicaMd ®  PEHmICTKOH U3 I imin ly, I¢ imin
OJIMHOYHBIX YToJKoB (puc. 21, @) It i _ _
C nmnoscamMu W3 MIBEUICPOB U I iy ly, I¢ imin
pEelIeTKONH M3 OJAMHOYHBIX YTOJIKOB 1,121 iy B _
(puc. 21, 6)

O06o3HaueHue, IpUHATOE B Tadmuie 16:
iy — paiilyC HHEPIUH CEUSHUSI OTHOCUTEIBHO OCH, MAPAJUIEIbHON TIOCKOCTH PEIIETKH TPABEPCHI.




PACYETHBIE JJUIMHBI DJIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIUI

6.7. PacuerHble IHHBI lef DIEMEHTOB CTPYKTYPHBIX KOHCTPYKIUH —CIIEAyeT
npuHUMATh 1o Tabm. 17.

Pamuycel uWHepIMHM CEYEHHH | 3JEMEHTOB CTPYKTYPHBIX KOHCTPYKIMH IpH
OTIpEICIICHUU THOKOCTH CJIeIyeT IPUHUMATD:

JUI  COKAaTO-U3rH0AEMBIX DIIEMEHTOB OTHOCHUTEIBHO OCH, IMEPICHAMKYISIPHOW WU
HapaJuIeNIbHON MIockocTy uiruoa (i = iy mwm i = ly);

B OCTaJIbHBIX CIy4astx - MUHUMAIbHBIE (I = Imin).

Tabmuua 17
DIEMEHTHI CTPYKTYPHBIX KOHCTPYKIIMH PacyerHas quinHa g
1. Kpome yka3aHHBIX B 1103. 2 11 3 |
2. Hepaspesnslie (He MpephIBalOIIAecs B y3Jax) Mosica ¥ MPHUKPEIUIIEMBIC B 0,85l
y3/laX CBapKOW BIPHUTHIK K IIAPOBBIM MM LMIHHIPUYECKHM Yy3JIOBBIM
3JIEMEHTaM
3. V3 ODMHOYHBIX YTOJIKOB, IPUKPEIIIEMBIX B y3J1aX OJHOW MOJIKOM:
a) CBapHBIMU IIBaMH WM Oontamu (HE MEHee JIBYX), pacroiOKEeHHBIMU
BI0JIb 31eMenTa, IpH Vipin:
10 90 |
cable 90 1o 120 0,91
ceeiie 120 mo 150 (TonbKo 171 2JIEMEHTOB PEIIETKH) 0,75l
cBeimie 150 mo 200 (TONBKO IS SIIEMEHTOB PEIICTKH) 0,71
6) ogaumM 60sTOM TIpH Ifipin:
110 90 |
cBbiie 90 1o 120 0,95l
cBeimie 120 mo 150 (TONBKO IS SJIEMEHTOB PEIIeTKH) 0,85l
cBeimie 150 mo 200 (TONBKO IS SJIEMEHTOB PEIICTKH) 0,8l

0O6o3Hauenue, npuHATOE B Tabmuie 17:
| — reomeTpuueckas AMHa dIeMeHTa (PaCCTOSHUE MEXKITY Y3JIaMHU CTPYKTYPHON KOHCTPYKIIHMH).

PACYETHBIE JJIMHBI KOJIOHH (CTOEK)

6.8. Pacuernble qnHBI lef KOJOHH (CTOEK) MOCTOSIHHOTO CEUCHMS WM OTICIBHBIX
Y4aCTKOB CTYIEHYATHIX KOJIOHH CJEyeT OMPEeeNsTh 1o popMyie

les = w1 (67)
rie | — 1yMHa KOMOHHBI, OTAETBHOTO y4acTKa €€ HITH BBICOTa 3TaXa;
1 — KOdPPUIMEHT pacueTHOU JUTUHEI.
6.9*. KoapduuueHnTsl pacueTHON UIMHBI 4 KOJOHH M CTOEK MOCTOSHHOIO CEYCHMS
ClleflyeT TPUHUMATh B 3aBHCHMOCTH OT YCIIOBHH 3aKpEIUICHHS WX KOHIIOB W BHIA
Harpy3KU.
JlJis1 HEKOTOPBIX CITydaeB 3aKpEIUICHUS W BHJA HArpy3KH 3HAYEHUS // IPUBEICHHBI B
npui. 6, Tabn. 71, a.




Tabmmma 17, a

PacueTrHble cxeMbl Dopmyisl s Koapunuments: N v p B popmyiax (68), (69) u (70 a, 6) st pam
OJTHOIIPOJIETHBIX muoronposeTHsix (K> 2)

CBOOOHBIX paM orpeneneHus Ko uIreHTa 4

N N N
i 2 |1+ 238 (68)
s n

N N N N N n+0,56 (69) S, n=k(n1+n2)
J, A R n+0,14 n= I, k+1

mpun <2 Bepxnuii stax
(p+0,68\n+022 o Jde _ 2k(n, +n,)
v ! (70, a) L k+1
, e | 1/0.68p(p +0,9)n+0,08)+0,1n c
podie k(p,+ p,)
20 k + 1

c

| A A A A '—npnn> 0.2 Cpeuuii sTax
Js Jsl | Js2 (p+0’63) n+0’28 J.l k(n +n )
A A A A I (70,6) n=-5< 5 — 1 2
J A ‘ \/pn(p+0,9)+0,]n 21 e+ 7
! nl, b 2U, k+1

7 Hyxauii stax




Jslc 71 = k(n1+n2)

"o k+ 1
podle ,_ 2k(p, + p.)
U, k+1
O06o3HaveHus, MPUHATHIE B Tabmme 17, a:
J . J . J, L. J, L.
n, = ——,; == —= = L < - — L <

T N A A Y S e N
7 c 2 c 7 c 2 c

k — uwucmo nponeros;

Jeu |, — COOTBETCTBEHHO MOMEHT HHEPLIUM CEYCHHUS U JIJTMHA [TPOBEPSIEMON KOJIOHHBI;

I, 13, I, — mponet pamsr;

Js: Jsly Jsz

u J;, Jig, Jiz

I[Mpumeuanue. s kpaiiHeil KoJIOHHBI CBOOOJHOI MHOTOINIPOJIETHOW paMbl KO3 (QUIIMEHT clielyeT onpeaessiTh Kak Uil KOJIOHH OJJHOTIPOJIETHOH pamMbl

— MOMEHTBI MHEPLUY CEYECHMsI pUTelICi, IPUMBIKAIOIIUX COOTBETCTBEHHO K BEPXHEMY U HUKHEMY KOHILY IPOBEPAEMOM KOJIOHHBI




6.10*%. Kosddumments pacdeTHOW [UIMHBI 4 KOJOHH TOCTOSHHOTO CEUYCHHS B
IUIOCKOCTH paMbl TPH IKECTKOM KpEIUICHUH pUreieid K KOJOHHAM CleIyeT
OIIPEICISTh:

JUIsE CBOOOJHBIX paM IPH OJWHAKOBOM HArpy>KEHHH BEPXHHUX Y3JIOB MO (opmyiam
Tabn. 17, a;

JUTSL HECBOOOTHBIX paM 1o (hopmyrie

. 1+0,46(p+n)+0,18pn (70, 5)
1+0,93(p+n)+0,71pn

B dopmyne (70, B) p 1 N IpUHUMAIOTCS PABHBIMHU:

. J.1, J .
B OJIHOOTAXHOU pame: p = ——< n = —=<

L. L.

B MHOT'OATaKHOW pame:
Juist BepxHero staxka p = 0,5(p1 + p2); N =Ny + ny);
st cpeanero ataxa P = 0,5(p1 + p2); N =0,5(n1 + ny);
JUIS. HIDKHETO 9Taxka P = Py + P2; 1+ 0,5(ny + ny),
rae P1; P2; N1; N2 caexyeT onpenensTs mo tadn. 17, a.
s omHOATaKHBIX paM B hopmyrie (69) u MHOTOATaXKHBIX B hopmynax (70, a, O, B)
IIPH [MAPHUPHOM KPEIUICHUN HYWKHHUX WIIA BEPXHUX PUTEIICH K KOJIOHHAM
npunumarotes P = 0 wir N=0 (Jj = 0 um Js = 0), npu sxecTkoM KperieHun P = 50 uiu
n =50 (Ji = oo mim Jg = o).
[Tpu otnomenuu H/B > 6 (rae H — moiHast BEICOTa MHOTOJTaKHOM pambl, B —
HIMPUHA paMbl) JOJHKHA OBITH MTPOBEpPEHa 00111asi yCTOMYUBOCTh paMbl B 1IETIOM Kak
COCTaBHOTO CTEPIKHSI, 3aIIEMJICHHOTO B OCHOBAaHUH.

[Ipumeuanue. Pama cuntaercs cBOOOIHOM (HECBOOOIHOI), €CITH y3€Il KPETUICHHS
purens K KOJOHHE UMeeT (He UMeeT) CBOOO Ty MepeMelleHus B HapaBIeHHUH,
NEPNCHAUKYIIAPHOM OCH KOJIOHHBI B IIJIOCKOCTU paMBbl.

Koad¢umenT pacueTHoil 1MHBI 1 HanbosIee Harpy>KEHHON KOJIOHHBI B INIOCKOCTH
OJIHOATAKHOM CBOOOHON paMbl 3[JaHUsI P HEPABHOMEPHOM HAarpyKE€HUH BEPXHUX
Y3JI0B U HAJIMYMU 5KECTKOTO AMCKa MOKPBITHS WM NPOJIOJIBHBIX CBA3EH 110 BEPXY BCEX
KOJIOHH CJIEyeT ONpPEeAeIsaTh 110 (popmyiie

Ry = //‘\/JCENi/(NCZ:]i) ' (71)*

rae i — KodhHUIMEHT pacyeTHOW ITTUHBI MPOBEPSEMOI KOJIOHHBI, BEIYUCIICHHBIN
o Tabun. 17, a;

Jc 1 N¢ — COOTBETCTBEHHO MOMEHT WHEPITUHU CEUYCHHS M YCUJINE B HanboJsee
Harpy»K€HHOM KOJIOHHE pacCMaTpUBAEMOM paMbl;
2Ni u 2.Ji — COOTBETCTBEHHO CyMMa PacYeTHBIX YCHUIINIl 1 MOMCHTOB MHEPIIHU
CEUeHHUH BceX KOJIOHH pacCMaTPUBAEMON pambl U YEThIPEX COCEIHUX paM (110 JBE C
Ka)KI0W CTOPOHBI); Bce ycunus N; creayeT HaxoAuTh IpU TOH e KOMOWHAITUU
Harpy30K, KOTOpasi BbI3bIBAET YCHIIME B TPOBEPSEMO KOJOHHE.
3Ha4YCHUS Lief BEIUUCIIEHHBIE 110 popmyie (71)* cinenyer npuHuMath He MeHee 0,7.
6.11*. KoaddurueHnTsl pacyeTHOM ITMHBI 4 OTIEIBHBIX YYaCTKOB CTYIEHYATHIX
KOJIOHH B TUIOCKOCTH pambl CJIEYET ONpeAesiTh COTIacHO Npui. 6.



Ipu omnpeaeneHnr KOAPPHUIMEHTOB PaCYETHOMN JTMHBI 4 M JUIA CTYIIEHYATBIX KOJIOHH
paM OJTHOATaKHBIX MPOU3BOACTBEHHBIX 3IaHUI pa3peniaeTcs:

HE YYHTBHIBATH BIMSHUAE CTCIIEHN HATPY/KEHHS U )KECTKOCTH COCEAHUX KOJIOHH;
OIPEEISATh pacyeTHbIC JIHHBI KOJOHH JIMIL JUIi KOMOWHAIMM HAarpy3oK, Jaroriei
HauOOJIBIIAE 3HAYEHHUS TMPOJOJIBHBIX CHJI HA OTAEABHBIX yd4acTKaxX KOJIOHH, H
HOJTy4aeMble 3HAUEHHS 4 UCTIOJIB30BATh IS APYTUX KOMOUHAIMI HArpy30K;

JUISE MHOTOITPOJIETHBIX paMm (C YKCIIOM MPOJIETOB JIBa U O0JIee) MPH HATHYUH KECTKOTO
JIMCKa TOKPBITHS WA TPOIOJIBHBIX CBSI3€H, CBS3BIBAIOIINX MOBEPXY BCE KOJOHHBI U
00eCIeunBarOIIUX MPOCTPAHCTBEHHYIO Pab0Ty COOPYKEHHS, ONPEAEIATh PaCUCTHBIE
JUTHHBI KOJIOHH KakK JUIsl CTOEK, HEMOABMYKHO 3aKPEIIEHHBIX HA YPOBHE PHUTEIICH;

JUISS OJHOCTYIICHYATHIX KOJOHH mpH cobmomenun yciaoBuid lo/l; < 0,6 u Ni/Np, > 3
MIPUHUMATh 3HA4YCHMS L 110 Tab. 18.

Tabmnma 18
Venosus KoahduumeHTs! 4 1i1st yqacTka KOJIOHHBI
3aKpEIICHUS BEPXHETO HIDKHETO 1pH Jp/J;, paBHOM BEPXHET0
KOHIIa KOJIOHHBI ¢B. 0,1 10 0,3 cB. 0,05 no0 0,1
CBOOOIHBIN KOHEL] 2,5 3,0 3,0
Koner, 3akpemieHHBIH TOJNBKO  OT 2,0 2,0 3,0
OBOPOTA
HenonBwxHEBINA, MapHUPHO  OMEPTHIA 1,6 2,0 2,5
KOHEII
HemonsmxHeIi, 3aKpeTUICHHBIT oT 1,2 1,5 2,0
MOBOPOTA KOHEI]

O6o03HaueHus1, mpuHATHIEC B Tabmuie 18:

l;; Ji; Ny — COOTBETCTBEHHO [JIMHA HIDKHETO YdYacTKa KOJOHHBI, MOMEHT HMHEPIHH CEYEHHUs U
JISHCTBYIOINAsl HA 3TOM y4YacTKe MPOI0JIbHAS CUIIa;

I,; Jo; No — TO ’Ke, BEpXHETrO y4acTKa KOJOHHBI.

6.12. UckmtoyeH.

6.13. PacueTHble ATMHBI KOJIOHH B HAIIPAaBJIE€HUH BJOJIb 3/1aHUS (U3 IUIOCKOCTH pam)
cleyeT MPUHUMATh PaBHBIMU PACCTOSIHUAM MEXKY 3aKPEIlJICHHBIMU OT CMEIIECHUS U3
IUIOCKOCTH paMbl TOYKaMH(OIOpaMH KOJIOHH, NOJIKPAHOBBIX 0aJI0K U
MOACTPONMIBHBIX (hepM; y31aMu KpEeIrIeHUH CBsA3€H U pureneit u T. 1.). PacuetHbie
JUIMHBI JIOITyCKAETCs ONPEAEIIATh HA OCHOBE PACUETHON CXEMBI, YUUThIBAIOLIEH
(dakTHyecKue YCIOBUS 3aKPEIJIEHUS! KOHIIOB KOJIOHH.

6.14. PacueTHy!0 IIMHY BETBEH IJIOCKHUX OIOP TPAHCIIOPTEPHBIX rajepel cleayer
IIPUHUMATh PaBHOM:

B IIPOJI0JILHOM HalpaBJIEHUH rajieper — BBICOTE OMOpbI (0T HU3a 0a3bl 10 ocH
HUKHETO 1osica pepMbl UK OAJTKK), YMHOKEHHOM Ha KOG (DULIUEHT L,
oTpeeNieMblil Kak AJisl CTOEK MOCTOSTHHOTO CEUEHHUs B 3aBUCUMOCTH OT YCJIOBHM
3aKpeIIEHUS X KOHIIOB;

B [IOTIEPEYHOM HaNpaBiIeHUH (B MIIOCKOCTH OMOPHI) — PACCTOSHUIO MEXAY LIEHTpPaMu
Y3JI0B, TIPH 3TOM JI0JDKHA OBITH TaK)Ke MPOBEpeHa 00111ast yCTOWYMBOCTH OMOPHI B
1IEJIOM KaK COCTaBHOI'O CTEP>KHS 3al[EMJIEHHOTO B OCHOBAaHUH M CBOOOTHOTO BBEPXY.

HNPEAEJBHBIE TINBKOCTHU CXKATBIX JIEMEHTOB

6.15%. 'mObkocTH CHKATHIX AIIEMEHTOB HE JJOJKHBI IIPEBHIIIATh 3HAYCHU,
MPUBEICHHBIX B Tabm. 19%*.

Tabnuua 19*




DIEMEHThI KOHCprKI_[I/Iﬁ HpenenLHaﬂ TUOKOCTE CXKATBIX
9JICMCHTOB

1. Tlosica, omopHBIE packochl U CTOHKH, Nepelarolliue ONOpHBIE
peaxuuu:

a) IUIOCKUX dbepwm, CTPYKTYPHBIX KOHCTPYKLIUI Hu 180 - 60«
MPOCTPAHCTBEHHBIX KOHCTPYKIMH W3 Tpy0 W MapHBIX YrOJKOB
BBICOTOH 10 50 M

0) TPOCTPAaHCTBEHHBIX KOHCTPYKIUH W3 OJUHOYHBIX YTOJIKOB, 120
MIPOCTPAHCTBEHHBIX KOHCTPYKIMHA U3 TPYO W MapHBIX YTOJNKOB cB. 50
M
2. D1eMeHTHI, KpOMe YKa3aHHBIX B 1103. 1 1 7:

a) TWIOCKHUX (epM, CBapHBIX MPOCTPAHCTBCHHBIX M CTPYKTYPHBIX 210 - 60«
KOHCTPYKLMI U3 OJMHOYHBIX YTOJIKOB, IPOCTPAHCTBEHHBIX U
CTPYKTYPHBIX KOHCTPYKIMH U3 TPYO U MapHBIX YTrOJIKOB

6) TPOCTPAaHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIMH U3 220 - 40«
OJIMHOYHBIX YT'OJIKOB C OOJTOBBIMH COECAUHEHUSIMU
3. Bepxuue mosica (epM, HE 3aKpEIUICHHBIC B IMPOIECCE MOHTa)Xa 220
(npenenbHyr0 THOKOCTh TMOCJE 3aBEpIICHHMsS MOHTaXa CleayeT
MPUHAMATS 110 1103. 1)

4. OCHOBHBIE KOJIOHHBI 180 - 60
5. BropocTeneHHbIe KOJIOHHHI (cTOWKH (axBepka, GoHapei u T. 1.), 210 - 60«
3JIEMEHTHl PEIIETKH KOJIOHH, 3JIEMEHTHl BEPTUKAIBHBIX CBS3EH
MEXy KOJIOHHAMHU (HIDKE TTOJIKPAHOBBIX OAJIOK)

6. DneMeHThI CBsI3€d, KpOME YKA3aHHBIX B 103. 5, a TAKXKE CTEP>KHH, 200
CITy>Kalue s yMEHBIICHHUS pacIeTHOM UIMHBI CXKAaTBIX CTEPIKHEH, 1
JIpyTHe HeHarpy>XeHHBIE JIEMEHThI, KpOME YKa3aHHBIX B I103. 7

7. CxaTble M HEHarpy>XeHHble 3JEMEHTHl MPOCTPAHCTBEHHBIX 150
KOHCTPYKLMII TaBPOBOTO M KPECTOBOTO CEYEHHH, IOIBEp>KCHHBIE
BO3JCHCTBHIO BETPOBBIX HArpy3oK, NpH MpoOBepKe THOKOCTH B
BEPTHKAJIBHOMU INIOCKOCTH

O6o3HaueHue, npuHATOE B Tabmuie 19*:

N
oxX=—
PAR .

CIIeIyeT IPUMEHSITD ().

— k03¢ dHUnMeHT, NpuHIMaeMbli He MeHee 0,5 (B HeOOXOIUMBIX CIydasX BMECTO @

HNPEJAEJIBHBIE TNHBKOCTH PACTAHYTBIX 3JIEMEHTOB

6.16*. 'nOKOCTH pacTAHYTHIX JIEMEHTOB HE JOJKHBI IIPEBBIIIATh 3HAYCHUH,
IpUBEIEHHBIX B Tabm. 20%*.

Tabnuna 20*
[TpenenbHast THOKOCTB PAaCTSHYTHIX DJIEMEHTOB
MPY BO3/ICHCTBUH HA KOHCTPYKIIMIO HATPY30K
DeMEeHThl KOHCTPYKIHH JIMHAMHYECKHUX, OT KpaHOB
MIPUJIOKEHHBIX CTaTUYECKUX (cm. mpum. 4)
HEMOCPEICTBEHHO K HKEJIE3HOIOPOIKHBIX
KOHCTPYKIIUH COCTaBOB
1. Tlosca ¥ ONOpHBIE PACKOCHI 250 400 250
WIOCKUX GepM (BKITFOUAst TOPMO3HBIE
thepmpr) u CTPYKTYPHBIX
KOHCTPYKLUI
2. DneMeHTH ()epM M CTPYKTYpPHBIX 350 400 300
KOHCTPYKLIMH, KpPOME YyKa3aHHBIX B
no3. 1
3. HmwxHue mnosica MNOIKPAHOBBIX - - 150
6aok u pepm




4. DneMeHTbl BEPTHKAIBHBIX CBS3CH 300 300 200
MEXITY KOJIOHHAMHU (amXKE
MOJKPAHOBEBIX OAJIOK)

5. Ilpoune s1eMeHTHI CBsI3eit 400 400 300
6*. Tlosica, OOPHBIC PACKOCHI CTOCK 250 — —
W TpaBepc, TATH TPaBepc OIop JIMHHUN
JNIEKTpOIIepeiayy, OTKPBITHIX
pachpeiieNnTeNbHbIX  YCTPOICTB |
JIMHUA KOHTaKTHBIX cerei
TpaHCIIopTa

7. OneMeHTHI orop JTUHAN 350 - -
3JIEKTPOIIepeiaun, KpOME YKa3aHHBIX
BT03. 6 1 §

8. DneMeHTHl IPOCTPAHCTBEHHBIX 150 - -
KOHCTPYKLUH TaBpOBOTO u
KpEecToBOro ceueHMH (a B TArax
Tpasepce oIop JIUHUI
ANIEKTpONepeaud U U3 OJUHOYHBIX
YTOJIKOB), [IOJIBEPKECHHBIX
BO3JICHCTBHIO BETPOBBIX HArpy3o0K,
npu MIpOBEpKeE THOKOCTH B
BEPTHKAIBHON IIIOCKOCTH

[Ipumeuanusa: 1. B KOHCTpyKumsiX, HE NOABEPralOUIMXCS IWHAMHYECKAM BO3ICHCTBHSM,
THOKOCTH PACTSAHYTHIX JIEMEHTOB CJIEAYET IPOBEPATH TOIBKO B BEPTUKAIBHBIX MIOCKOCTSIX.

2. I'mOKoCTh pacTAHYTBIX O3JIEMEHTOB, IOABEPTHYTHIX IIPEIBAPUTEIEHOMY HANpPsKCHUIO, HE
OTPaHUIHNBACTCS.

3. JI1s pacTsiHYTHIX 3JIEMEHTOB, B KOTOPBIX IPH HEOJIArONPHUSITHOM PACIOJIOKEHUH HArpy3Ku
MOXET HW3MEHSTbCS 3HAaK YCHJIHSA, INMPEACIbHYI0 TMOKOCTh CJleAyeT NPHHUMAaTh KakK JUIsi CHKaThIX
DJIEMEHTOB, MpPU OSTOM COCOMHUTEIbHbIC TIPOKIAJKH B COCTABHBIX OJJIEMEHTaX HEOOXOIMMO
yCTaHaBJIMBATh He pexe ueM yepes 40i.

4. 3HaueHMs MpeeNbHBIX THOKOCTEH cleayeT MpUHUMATh IIPH KpaHaX TPy pekuMoB paboTsl 7K
(B uexax merayurypruueckux npousBoacts) U 8K mo 'OCT 25546-82.

5. K auHaMudeckuM Harpyskam, MPUIOKEHHBIM HETIOCPEIICTBEHHO K KOHCTPYKIIMSAM, OTHOCSTCS
Harpy3kH, MpUHUMaeMble B pPacueTax Ha BHIHOCIMBOCTh WM B pacderax ¢ y4eToM Ko3((HINEHTOB
JMHAMHYHOCTH.

7. MPOBEPKA YCTOUUYHUBOCTHU CTEHOK U MMOSACHBIX JIUCTOB
N3I'NBAEMBIX U C’KATBIX DJIEMEHTOB

CTEHKHU BAJIOK

7.1. CteHku Oanok Jyuist 00ecrieyeHus! UX yCTOMUNBOCTH CIEAYEeT YKPEIUIATh:
HOTIEPEYHBIMI OCHOBHBIMHU peOpamMu, MOCTaBIEHHBIMU Ha BCIO BBICOTY CTEHKH;
MIOTIEPEYHBIMI OCHOBHBIMH ¥ ITPOJIOJIBHBIME peOpaMu;

MOTIEPEYHBIMU OCHOBHBIMHU M ITPOMEXKYTOUHBIMU KOPOTKMMHU peOpaMu U MPOI0JIbHBIM
pebpoM (TTpH AITOM MPOMEKYTOUHBIE KOPOTKHE pedpa ClIeayeT pacioiaraTb MexIy
C)KaThIM TOSICOM U TMPOJIOJIBHBIM PeOpOM).

[TpssMOyTOJTBHBIE OTCEKH CTCHKH (TUIACTHHKH), 3aKIIFOUCHHBIE MEXKTY MTOSICAMHU |
COCEIHUMHU TONEPEYHBIMU OCHOBHBIMHU pedpaMu KECTKOCTH, CIIEAYeT PacCUUTHIBATD
Ha yCTOMYUBOCTb. IIpHu 3TOM pacdyeTHBIMU pazMepaMu ITPOBEPSEMOM TUIACTUHKU
SIBIISTFOTCSL:

a — pacCTOSIHUE MEXKIY OCSIMH IOTIEPEYHBIX OCHOBHBIX pedep;

het — pacueTHas BbicoTa cTeHkH (puc. 10), paBHast B CBApHBIX OAJIKaxX MOJIHOM BBICOTE
CTCHKH, B 0aJKaX C IMOSICHBIMH COCTUHEHHUSIMU Ha BHICOKOTIPOYHBIX 0OJTAX —
PaCCTOSHUIO MEXIY OMMKaWIIMMU K OCH OaIKH KpasiMH MOSICHBIX YTOJIKOB, B OajKax,
COCTaBJIEHHBIX U3 IIPOKATHBIX MPO(UIIEH, — PACCTOSHUIO MEXAY HadalaMU




BHYTPEHHUX 3aKpYyTJIEHUH, B THYTBIX Tpopmsix (puc. 11) — paccTosHUIO MEXIY
KpasiMu BBIKPYKEK;
t — TomuHa CTEHKHU.

a ,5)
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Puc. 10. PacuerHas BbICOTa CTEHKH COCTABHOI OaJIK1
a — CBapHOM U3 JIUCTOB; O — HAa BEICOKOTIPOYHBIX 0OJITAaX; B — CBAPHOU C TaBpaMu

— —
1 r
he her by
r L
v
bef bg/ Puc. 11. Cxemsl nomne-
“«— > PEUHBIX CEYEHHI THY-
THIX npoduineit
(R r
by

7.2%*. PacyeTr Ha yCTOMYMBOCTh CTEHOK OAJIOK CIIEAYET BBIMOIHATE C YU€TOM BCEX
KOMITOHEHTOB HalpsHKEHHOTO COCTOSIHUS (O, TH Ojoc).

HanpsikeHue o, Tu Olge CeyeT BBIYUCIATH B IPEANOI0KEHUN YIPYTroi paboThI
MaTtepHaia 1o ce4eHuto opyrro 6e3 ydera koddduuuenra ¢y.

Cxumarotee HanpsHKEHHE o'y pacueTHON TPaHUIIbl CTEHKH, IPUHIMAEMOE CO 3HAKOM
"moc", ¥ cpeHee KacaTenbHOE HAIPSDKEHHUE 7 CIIEAYET BBIYUCIIATE IO opMyIiam:

M
oc=—1Y; 72
7 y (72)
0
T==, 73
7 (73)
rIe h — moHAas BeICOTA CTEHKHY,

M u Q — cpenHue 3HaUYSHHUSI COOTBETCTBEHHO MOMEHTA U MONEPEYHO CUIIBI B
npezenax 0TceKa; eciii [UTMHA OTCeKa OOJIbIIIe €ro pacueTHOH BHICOTHL, TO M 1 Q
CJIeZyeT BBIYMCIIATH AJisi 60Jiee HAMPSDKEHHOTO yyacTKa ¢ ITTMHOM, paBHOM BBICOTE



OTCEKa; €CIIM B MpeesiaX OTCEKa MOMEHT WIIH IIONEpeUHas CrUjla MEHSIIOT 3HaK, TO UX
CpeIHue 3HAUCHUS CIeIyeT BHIYUCIATh HA YYaCTKe OTCEKa C OAHUM 3HAKOM.
MecTHOE HaIPS)KEHUE Ojoc B CTEHKE MOJI COCPEAOTOUCHHOM HArPY3KOM CIEAyeT
OTIpeNeNATh coryiacHO TpeboBanusiM . 5.13 u 13.34* (mpu 1 = 1,1) HacTosAmMX
HOPM.

B otcekax, rie cocpeioToueHHas Harpy3ka IpujioKeHa K pacTIHyTOMY IO0sCY,
OJIHOBPEMEHHO JIOJDKHBI OBITh YYTEHBI TOJIBKO JBa KOMIIOHEHTA HAMPSKEHHOTO
COCTOSIHUSI: O U THIIU Oloc U T.

OaHOCTOPOHHME MOSICHBIE HIBBI CIIEAYET MPUMEHSTH B OalIKaxX, B KOTOPBIX MpU
MIPOBEPKE YCTOMYMBOCTH CTEHOK 3HAaUEHUs JIeBOM yacTtu popmyiel (74) He
npesbimatoT 0,9 npu Ay < 3,8 u . pu Ay > 3,8.

7.3. YCTOWYMBOCTh CTEHOK OAJIOK HE TpeOyeTCs MPOBEPATH, €CIIN MPH BBITIOJIHECHUH

v hef Ry o
ycioBuii (33) ycrnoBHast THOKOCTb CTEHKH A, = — = HE TIPEBBINIACT 3HAUCHH:
t

3,5 — IpH OTCYTCTBUHM MECTHOTO HANPSDKEHUS B OATKaX ¢ JBYCTOPOHHUMHU IOSICHBIMH
[IBAMU;

3,2 — To *e, B 0aJIKaxX ¢ OJTHOCTOPOHHUMHU MMOSCHBIMH [ITBAMU;

2,5 — IpY HAIMYMH MECTHOTO HANPSDKEHHS B 0alIKax ¢ JABYCTOPOHHUMH TIOSICHBIMU
[IBaMH.

[Tpu 3TOM crelyeT ycTaHaBIUBaTh MTONIEPEUHBbIC OCHOBHBIE PeOpa KECTKOCTH
coriacHo TpedoBanusaMm mi. 7.10, 7.12 u 7.13 HacTOALIUX HOPM.

7.4%. Pacder Ha yCTOMYMBOCTh CTEHOK 0aJIOK CHMMETPUYHOTO CCUCHHS,
YKPETUICHHBIX TOJBKO IMMONEPEYHBIMA OCHOBHBIMU peOpaMu KECTKOCTH, TIPU
OTCYTCTBHH MECTHOTO HamnpsiKeHUsI (Ojoc = 0) ¥ YCIOBHOI THOKOCTH CTEHKHU Ay < 6
CJIeTyeT BBITIONHSATE 0 (hopMyJIe

Voo, ) + (e, ) <y, (74)
r7e ¥ — Ko HUIHUEHT, IPUHUMAaeMbli TI0 Tab. 6* HaCTOSAIUX HOPM;
¢, R,
O =37 (75)
. =103 1+27° & (79

ya ? zei

B dopmyne (75) koapduueHT Cer cieayeT NpUHUMATD:
JUTSL CBapHBIX 0aJoK — 1o Tabi1. 21 B 3aBUCUMOCTHU OT 3HaUeHUs KoapduiueHTa o

Tabmuma 21
3 <0,8 1,0 2,0 4,0 6,0 10,0 > 30
Cer 30,0 31,5 33,3 34,6 34,6 35,1 35,5
3
b 4
s=p-"2L|-L], (77)
h, \ t

ef

rze bs u t; — COOTBETCTBEHHO MIMPUHA U TOJIIUHA C)KATOTO MOsica OATKH;




S — ko3dGUIIEHT TPUHIUMAaeMBbIi 10 Tab1. 22;
JU1s1 6aJIOK Ha BBICOKOIIPOYHBIX 00JTax Cor = 35,2.

Tabmuma 22
banku YcnoBust pabOTHI CKATOTO MOsICa B
IlonkpaHoBsIe KpaHoBrsie penbchl He IPUBAPEHBI 2
KpanoBsie penbebl mpuBapeHbl )
IIpoune IIpu HETIPEPHIBHOM OMUPAHUU TUIUT )
B npounx ciryuasx 0,8

[Ipumeyanue. [y 0TCEKOB MOAKPAHOBBIX OAJIOK, TJIE COCPEAOTOUCHHAS HAarpy3Ka IPHII0KeHa K
pacTIHYTOMY IOSICY, P BEIYUCICHUH KodQdunreHTa o cuenyer npuauMats [ = 0,8.

B dopuyae (76) 2 =4[~
t\V E
rzae d — MeHbInas U3 CTOPOH IIACTHHKH (Net viTH Q);
J{— OTHOIIEHHUE OOJIBIIEH CTOPOHBI IJIACTUHKU K MEHBIICH.
7.5. Pacuet Ha ycTOMYMBOCTh CTEHOK 0aJIOK CUMMETPUYHOTO CEYEHUSI C YUETOM
pa3sBUTHS IUIACTHYECKUX Ae(opMariuii pu OTCYTCTBUM MECTHOTO HAPSKEHUS (Oloc =

0) u mpu 7< 0,9Rs, As/Ay > 0,25, 2,2 < 2, < 6 ciieiyeT BBIMOJIHATH 110 (GopMyIie
M < Ryjeh’et(Ac/Ay + ), (78)

rae = 0,24 — 0,15(dRs)? — 8,5 - (Luw— 2,2)%;

3/1€Ch )¢ CIEAyeT MPUHUMATH 110 Tabi. 6*, a 7— onpenenste 1o dpopmysne (73).

7.6*. Pacuer Ha yCTOMYMBOCTh CTEHOK 0aJIOK CHMMETPHUYHOI'O CEUEHUS,
YKPEIUIEHHBIX TOJIBKO MONEPEeYHbIMU OCHOBHBIMH peOpaMu kecTKocTH (puc. 12), npu
HaJIMYUU MECTHOTO HanpsiKeHUs (Ojoc # 0) cieyeT BBIIOIHATH M0 (hopMylie

2 2

+ | — <., (79)

II€ ) — clleAyeT IPUHUMATh 10 TabJ. 6* HACTOAIMNX HOPM;
O, Oloc; T— ONPENEISATh COTJIACHO TPeOOBaHUSIM 1. 7.2%;
Ter — OnpeaensiTh o hopmyne (76).
3HAYEHHS Ogr U Oloe cr B hopmyiie (79) cneayer onpenensiTh:
a) mpu a/hes < 0,8
Ocr — 10 popmye (75);
o_loc,cr - @ ! (80)
Aa
rze Cp — KO3 PHUIMEHT, TPUHUMAEMBIH JUIs CBapHBIX 0aiok mo tadi. 23 B
3aBUCHUMOCTH OT OTHOIIEHUS a/Net ¥ 3HAUEHUS O BBIUKCIsIEMOro 110 dopmyste (77), a
JUTs 0AJIOK Ha BBICOKOMIPOYHBIX OonTax — mo Tabm. 23.a;

2, :?/Ry/E.
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Puc. 12. Cxema 6asky, yKpeIuIleHHOH MONIepeYHBIMI OCHOBHEIMH pedpamu skecTkocTH (1)
a — cocpeIoToUeHHas Harpy3ka F mproxxeHa k cxaTtoMy MosICy; 6 — TO JKe, K PacTSIHYyTOMY IOSICY

Ecnu HarpyskeH pacTsHyTbIH TOSC, TO IPU PACUeTe CTEHKH C YUE€TOM TOJIBKO Ojoc U T
npu omnpeeneHuu koddduimenta oo Gpopmyste (77) 3a b u t; cnenyer npuHumars
COOTBETCTBEHHO MIUPUHY U TOJIIMHY HATPYKEHHOTO PACTSIHYTOTO TMO5CA;
6) mpu a/het > 0,8 1 OTHOIIEHUH Ojoe/ O OOJIBIIIE 3HAUCHUH, YKa3aHHBIX B Ta0I. 24,
R,
DR (8
w

rae C; — ko3 UIMeHT, onpenensieMblit o Tadi. 25;

Oloc,cr — 1O popmyiie (80), B koTopoii ipu a/hes > 2 cremyeT mpuHUMAaTh @ = 2hgf;
B) mipu @/hes > 0,8 U OTHOLICHUU Ojoc o/ O HE OOJICE 3HAUCHUH, YKa3aHHBIX B Ta0J1. 24:

oer— 1o popmymne (75);
Oloc,cr — 0 popmyrie (80), Ho ¢ moacTaHoBkoM 0,5 BMECTO a Mpy BBHIUUCICHUH A B
dopmyre (80) u B Tabd. 23.
Bo Bcex ciyuasix g ciaeayeT BBIYMCIATH 10 AEHCTBUTEIBHBIM pa3MepaM OTCEKa.

Our — 10 opmyne o, =

Tabmauma 23

) 3HadeHue Cy I CBapHBIX 0aok mpu a/her, paBHOM
<05 0,6 0,8 1,0 1,2 14 1,6 1,8 >20
<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

Tabnuna 23,a




a/hes 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0

C1 13,7 15,9 20,8 28,4 38,7 51,0 64,2 79,8 94,9
Tabmnma 24
Banku ) IpenenbHbIe 3HAYCHUS Ojo./ 0 TIpH a/hgs , paBHOM
0,8 0,9 1,0 1,2 1,4 1,6 1,8 >2,0
Crapusie <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
BI)ICOKOHpO‘IHI)IX
oonrax
Tabmuma 25
Net <0,8 0,9 1,0 1,2 1.4 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.€.Cy = Cgy

7.7. B crenke Galkii CHMMETPHUYHOTO CEYEHUS, YKPEIUICHHON KpOMe MOMEePEUHbIX
OCHOBHBIX pedep OJTHUM MPOAOTBHBIM peOpPOM KECTKOCTH, PACIIOJIOKEHHBIM HA
paccrosiauu h; oT pacueTHO#t (C:kaToit) rpaHuIlbl oTceka (puc. 13), 00e IacTuHKY, Ha
KOTOpBIE 3TO peOpo pa3AensieT OTCeK, CIEYET PACCUNTHIBATH OTAEIbHO:

a)
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Puc. 13. Cxema 0anku, yKperieHHOH MONepeYHbBIMUA OCHOBHBIMU peOpamMu U
MIPOJIOJEHBIM PeOPOM JKECTKOCTH

@ — cocpeJoTOYCHHas Harpy3ka F npuiioxkeHa K cKaToMy TO0ACY; 6 — TO JKe K pacTsHyToMy; 1 — monepeyHoe
OCHOBaHHE PeOpO KECTKOCTH; 2 — MPOAOIBFHOE PEOPO KECTKOCTH; 3 — INTACTHHKA Y CKATOTO Mosica; 4 — MIIaCTHHKA
y PacTSHyTOro mosica

a) IJIACTHHKY 3, PACTOJIOKEHHYI0 MY CKATHIM TIOSICOM H IPOJIOJIEHBIM PeOpOM I10
dbopmyre

2
0/ Ocr1 + Oloc/ Oloc,ert + (7 7er1)” < %, (82)
rac % CHeﬂyeT HpI/IHI/IMaTL 10 Ta6ﬂ. 6* HaCTOAIIIUX HOpM, a O, Ojpc U T— OHpeL[eJ'IS{TB

COIJIaCHO TpeOOoBaHMsIM 1. 7.2%.
3HaUEHUS O¢r1 M Olocerl CAEAYET ONMPEIETSTH O GOpMyIIaM:

TpH Oloc = 0
R
oy =—270 (83)
1—h,/h,, 2,
_ h R
rae A, =—L |2
8 ! t \ E
npu ojc # 0 u =alh; <2
R
o, = A2V 2y (84
1—n,/h, 2,
R
Olocert = (1,24 + 0,4761) w ﬂ_,_; , (85)
2
7
W=y +—1
rae M . (86)
T _a &



Ecmu a/hy > 2, TO py BBIYKCIICHUH Ogr1 M Oloc crl CACAYET IpuHUMaTh a = 2N1; 71
HEO0OXOAMMO OnpeaesATh 1o dhopmysie (76) ¢ MOACTAaHOBKOH B HEE pa3MepoB
MIPOBEPSEMON TIACTUHKU;

0) Tu1acTHHKY 4, pacloI0KEHHYIO MEXKy MPOJOIBHBIM PeOPOM M PaCTSIHYTHIM
nosicoM, — 1o opmyse

(87)

2 2
O'(] _2h1/}lef)+ O-IOCZ —+ z < y
o 2 .

cr2 O-loc,ch

R

0-ch = 5, 34 5 2 1 (88)
(0.5—nsmn,) 2

Tc
Y

rae

Oloc,cr2 — CIIEyeT ornpeaensats o Gopmyse (80) u tadi. 23 npu & = 0,8, 3amenss

3Hadyenue otHomeHus a/hg 3nadenuem al(hes— hy);
Tera — CIEAYET ONpeneysaTh mo ¢popmyie (76) ¢ IOICTAHOBKOW B HeE pa3MepoB

MPOBEPSIEMON TIACTUHKH,
Oloc2 = 0,4 0joc — IPH MPUIIOKEHUU HATPY3KH K cxKaToMy nosicy (puc. 13,a);

Oloc2 = Oloc — IIPY IPUIJIOKEHUH HArpy3KU K pacTsiHyToMmy nosicy (puc. 13,0).
KoadduimenT 7 caemyet onpenensaTs mo Tada. 6* HaCTOSIIUX HOPM.
7.8. IIpu ykperuieHuu IacTUHKY 3 TONOJHUTENbHBIMA KOPOTKHUMH MOTIEPEYHBIMU
pebpamu UX cienyeT JOBOJIUTH /10 MPOI0JIbHOTO pedpa (puc. 14).

Gond |F ‘
\ /
\

[ A
- \ 1]
o » Olod 5 5 « 0 hl 5 >
>, M 3
7 ! 1
~ /
1 4 |2 1 he 2
S5 < a a L/ O; hy
1 1
>l B3
p >
A N I /I
) a . @@(,02:0340100 ur ‘

Puc. 14. Cxema 6anku, yKpeIruIeHHOH MONIEpEeYHBIMI OCHOBHBIMH peOpaMiu ’KecTKocTH (1), MpoonbHBIM pebpoM
JKECTKOCTH (2), pa3IeNAIouM OTCEK CTEHKH Ha IJIACTHHKY (3) y ¢KaToro nosica u MiIacTHHKY (4) y pacTSAHYTOrO
1osica, a TaKkke KOPOTKUMHU pedpaMu sKecTKoCTH (5)

B aToMm cityuae pacdeT miacTHHKH 3 CIIeAYeT BBIIOIHATH 1Mo hopmynam (82) — (86), B
KOTOPBIX BEIMUUHY @ CIEAYET 3aMEHATh BEIMUYUHON a1, TJI€ @1 — PACCTOSIHUE MEXKITY
OCSIMH COCETHUX KOPOTKHUX pebep (puc. 14); pacueT miacTUHKYU 4 cleyeT BBIOIHATh
coryiacHo TpeboBaHusaM 1. 7.7, 6.

7.9. Pacuet Ha yCTOWYMBOCTH CTEHOK 0aJIOK aCHMMETPHYHOTO ceueHus (¢ boee
Pa3BUTHIM CXKATBIM MOSICOM) CIIeAYEeT BBIMOIHATH 110 popmynam mi. 7.4%*; 7.6%-7.8 ¢
YYETOM CIEAYIOIIUX U3MEHEHUMN:

JUISL CTEHOK, YKPETUIEHHBIX TOJIBKO MOIMEPeYHbIMU pedpamMu KeCTKOCTH, B (hopMyiax
(75) u (81) n Tabn. 25 3HaueHUE het CIETyeT MPUHUMATH PABHBIM yIBOCHHOMY
PacCTOSIHUIO OT HEWTPaIBLHOU OCH JI0 PacyeTHO# (C)kaToit) rpaHuiisl otceka. [Ipu alhes



> 0,8 1 Ojoc # 0 cremyer BEINONHATL 00a pacyera, ykazaHHbIC B T, 7.6%, 6 1 7.6%, g,
HE3aBUCUMO OT 3HAYEHHS Ojoc/ O,
JUIS CTEHOK, YKPEIJICHHBIX IOMEPEYHBIME PEOpaMu M OJHUM IPOI0JILHBIM PeOpOM,
PacIoIOKEHHBIM B CKATOH 30HE:

a) B hopmyinl (83), (84) u (87) Bmecto hi/hes ciemyer moacrasisith Zai ;
ef
7 h,
0) B popmyiy (88) Bmecto (0,5 — hy/her) cienyer nmoncraBnsats | — — P
o ef
3mech o = 77% ,
o

I/le Ot — KpaeBOE pacTIrMBarollee HapsKeHue (Co 3HaKoM "MuHyc'") y pacueTHOI
TPaHHMIBI OTCEKA.

B citydae pazBuToro pactsHyToro (HeHarpy>K€HHOT0) 1Mosica pacdeT Ha YCTOWYHBOCTD
IPY OJTHOBPEMEHHOM JICHCTBUH HANIPSDKCHUH O U 7 CIEAYeT POU3BOIMUTH I10
dopmyne (90).

7.10. Crenku 6aJoK CleayeT YKPEIUIsTh MONEePEIHBIMU peOpaMy KECTKOCTH, €CIIU

3Ha4YCHUA YCHOBHOﬁ THOKOCTH CTEHKHU OaJIKH j.w IIPCBLIIIAIOT 3,2 IIpU OTCYTCTBUHA

MOJIBUYKHOM Harpy3ku U 2,2 — Ipy HaJIU4YUU TOJBUKHOW HArpy3Ku Ha 1osice Oanku.
PaccTosiHue Mex 1y OCHOBHBIMH ITONIEPEYHBIMU peOpamMu He TOJDKHO MPEBBIIATD 2Nt
npu /TW > 3,2 u 2,5he ipu /TW <3,2.

JlomyckaeTcst npeBbIIlIaTh YKa3aHHBIE BBIIIE PACCTOSHUS MEX]ly peOpamu 10
3HaueHUs 3Net IPU YCIOBUH, YTO CTEHKA OAJIKH YIOBIETBOPSIET MPOBEPKAM 10 IIII.
7.4%,7.6*—7.9 n obmas ycTOWIMBOCTH OaJIKi 0OecTieyeHa BBIMOIHEHHEM TPeOOBaHHI
n. 5.16%, a wiu 5.16*, 6, npuuem 3HaueHus le/b 1151 cxxaroro mosica He JOTHKHBI
IPEBBILIATh 3HAUEHUH, ONpeiesieMbIX 110 popMyiaM Tabi. 8* uist Harpy3KH,
IIPUJIO’KEHHOM K BEPXHEMY TOSICY.

B Mecrax npunoxeHust 00JbIINX HENOIBUKHBIX COCPEIOTOYEHHBIX IPY30B U Ha
oropax cjieayeT yCTaHaBIMBATh MoNepeyHble pedpa.

B crenke, ykpeniaeHHON TOJIBKO MOMEPEUHBIMU peOdpaMu, IUPHUHA UX BBICTYIMAIOIIEH
4acTy by JODKHA OBITh VIS MAPHOTO CUMMETPUYHOTO pedpa He MeHee her /30 + 40 mm,
JUTSE OTHOCTOPOHHETO pedpa — He MeHee her /24 + 50 mm; TommuHa pedpa ts 10mKHA

ObiTh HE MeHee 25, \/ R /E .

CteHkH 6aloK JOMYCKaeTCsl YKPEeIUIITh OJHOCTOPOHHUMH MONIEPEUYHBIMHU pedpaMu
YKECTKOCTH U3 OAMHOYHBIX YTOJIKOB, IPUBAPUBAEMBIX K CTEHKE IEpOM. MOMEHT
MHEPLNU TAaKOTO pedpa, BEIYUCISIEMbIIl OTHOCUTEIBHO OCH, COBIIAIA0MIEH C
Onmmkaiiniel Kk pedpy rpaHblo0 CTEHKH, J0JDKEH OBITh HE MEHbIIE, YeM ISl TapHOTO
CUMMETPUYHOTO pedpa.

7.11. Ilpu yKperuieHuu CTEHKU OJJHUM MPOJOJIbHBIM PeOpOM HEOOXOAMMBIE MOMEHTHI
WHEPIUHU Js CeUeHH pedep KECTKOCTHU CIIeAYeT OMPEIeTsATh:

JUIs TIoTIepeyHbIX pedep — o popmyne

Js = 3het®; (89)

JUTSI TIPOJIOJIBHOTO pedpa — 1o ¢opMmynam Tabia. 26 ¢ y4€TOM ero npeaenbHbIX
3HAYEHUI.

Tabmuma 26



Heo6x01uMEBIil MOMEHT IIpenenbHble 3HaUEHUS
hy/het WHEPIUH CEUYCHUS MPOJIOIBHOTO pedpa Jg MHUHUMAJIbHBIC Jgi min | MAKCUMAJIBHBIE Jg| max
0,20 (2,5 — 0,5a/he) x a’t/hes 1,5het® Thett®
0,25 (1,5 - 0,4a/hy) x a2/ 1,5het? 3,5het®
0,30 1,5hgt’ - -

Mpumedanue. [lpu BbrumcieHun Jg U1 MPOMEXYyTOUHbIX 3HaueHHd hy/hg momyckaercs
JIMHENHas] HHTePHOJISIIHUS.

[Tpu pacnonoX)eHnu IPOoIOJILHOTO U MOIEPEUHBIX pedep ¢ OJHON CTOPOHBI CTEHKU
MOMEHTBI HHEPLIUHU CEYECHHUH KX0T0 U3 HUX BBIYUCIIIOTCS OTHOCUTEIBHO OCH,
COBIajaoMIeH ¢ OmmKaiiien K pedpy rpaHblO0 CTEHKH.

MuHuMaIbHBIE pa3Mephl BBICTYIAIONICH YaCTH TONEPEYHBIX U MTPOIOIBHBIX pedep
KECTKOCTH CJIeJlyeT MPHHUMATh coTiacHo TpedoBanus 1. 7.10.

7.12. Y4acToK CTEHKH OaJKH COCTABHOTO CEYCHUS HAJl OTIOPOH IPU YKPEIUICHHH €T0
pedpamu KECTKOCTH CIIEyEeT PACCUUTHIBATH HA MPOAOIBHBIN U3TUO U3 MJIOCKOCTH KaK
CTOMKY, Harpy>kKeHHYIO OIIOPHOM peakiueil. B pacueTHOe cedyeHne 3Toi CTOMKH
CIIeyeT BKJIIOYATh CEYCHUE pedpa )KECTKOCTH M MOJIOCHI CTEHKH

wpuHoii 0,65t E/R , C Ka)KI0W CTOPOHBI pedpa. PacueTHyro NTUHY CTOWKH CIEAyeT

OPUHUMATh PABHOM BBICOTE CTEHKHU.

Hwxaue Topubl onopHbeIx pedep (puc. 15) 10mKHBI OBITH OCTPOTaHbI JINOO TIOTHO
IPUTHAHBI WM IPUBAPEHBI K HUKHEMY Nosicy Oaniku. HanpsikeHus B 3TUX ceueHMsIX
IIpU JEHCTBUM OIOPHOM peakluy He JTOJIKHBI IIPEBBIIATH: B IEPBOM ciay4ae (puc. 15,
@) — PaC4ETHOTO COIPOTHUBIICHUS IPOKATHOH cTaimu cMATHIO Ry mpu a < 1,5t
cxaruio Ry ipu a > 1,5t; Bo Bropom cirygae (puc. 15, 6) — cmsruro Rp.

a) 6) Puc. 15. Cxema ycTpoii-
[ | CTBa OIOPHOTO pebGpa

JKECTKOCTH

a — B TOpIIE C IpUMEHE-

HUEM CTPOXKKH; 6 — ya-

JICHHOTO OT TOpPIIa C

a ILUTOTHO Y MPUTOHKOM
% [ ] wim mpuBapKOU K HUXK-

14 HEMY IOsICY

B ciygae npuBapku onmopHOTo pedpa K HIKHEMY TOosICY 0Ky CBapHbBIE IIBBI
JIOJKHBI OBITh PACCUUTAHBI HA BO3/IEHCTBHE OMTOPHON PEAKIIUH.

7.13. OnHOCTOpOHHEE PEOPO KECTKOCTH, PACIIONIOKEHHOE B MECTE MPUIIOKEHUS K
BEPXHEMY IOSICY COCPEIOTOYCHHON HArpy3KH, CJISAYEeT PACCUUTHIBATH KaK CTOMKY,
CKATYIO C OKCIICHTPUCUTETOM, PAaBHBIM PACCTOSIHUIO OT CPEAMHHOMN TIIOCKOCTH
CTCHKH JI0 TISHTPA TSHKECTH PACUSTHOTO CEUCHHUsS CTOWKH. B pacueTHOe ceueHue 3Toit
CTOWKHM HEOOXOIMMO BKJIIOYATh CeYeHHE pedpa >KeCTKOCTH U MOJIOCHI CTEHKU

umpuHol (,65¢,/E/R ¢ Kax 10l CTOpOHBI pebpa. PacueTHyro 1uIMHy CTOHKH ClietyeT

MMPpUHHUMATDH paBHOﬁ BBICOTC CTCHKH.

CTEHKHU HEHTPAJIBHO-, BHEIIEHTPEHHO-C/KATBIX U C/KATO-
N3I'NBAEMBIX DJIEMEHTOB

7.14*. OTHOIIIEHHE PACYCTHOM BBICOTHI CTEHKH K TOJIIHHE Ne/t B TIEHTpambHO-
cxatbix (M = 0), a Tak)Ke BO BHEIIEHTPEHHO-CKATHIX U CKATO-M3TH0AEMBIX dJIEMEHTaX
o puc. 16* (m > 0), kpome ciy4aeB, ykazaHHBIX B 1. 7.16*, kak nmpaBuiio, He TOJDKHO




NPEBbILIATH 3HAYCHUH A, /E/R | 1€ 3HAYeHus 4,,,, CIEYET ONPEIEIATH 110 TallL.
27*,

Tabmuma 27
OTHOCHUTENBHBIN Ceuenue 3HayeHus DOpPMYJIBI 151 OTIPEICICHIS ,T
IKCIEHTPUCHTET 37IeMeHTa lu i o
1
Jleyrasposoe | J <20 | ], =130+40151 7
A 220 | ] =120+0351 , Ho He Gonee 2,3
m=0 Kopo6uaToe, 1 <10 A =12
LIBEJLIEPHOE - o _
IIPOKATHOE 4 21,0 A, =1,040,2 4 , HO He Goxnee 1,6
[IBennepHoe, )l <08 A =10
Kpome h ' _ e
MIPOKAaTHOTO 20,8 ﬂuw =0,85+0,19, Ho He Gomee 1,6
m>10 AByrasposoe, | 7 _9g A, =130+0,15 A7
KopoOJaToe - _ o —
A, 220 A, =1,20+0,35 A, , Ho He Goxee 3,1

O003HaueHUs, IPUHATHIC B Ta0muIe 27%*:

)., — YCJIOBHas THOKOCTh DJICMCHT4, HNpUHUMACMasd B pPACUYCTC HaA YCTOﬁqHBOCTB npu
LHCHTPAJIbHOM CIKATHU,

/11 — YycCJIOBHasA THOKOCTE 3JIEMCHTA, MpUHUMacMasd B pacucTe Ha yCTOﬁ‘IHBOCTL B IINIOCKOCTH

JIECTBUS MOMEHTA.
[Mpumeuanus: 1. K xopoOuaTbiM OTHOCATCS 3aMKHYTHIE IIPSIMOYTOJbHBIE TPODUIN
(cocTaBHBIE, THYThIE IPSIMOYTOJIBHBIE U KBaIPATHEIE).

2. B KOpO6‘IaTOM CeYeHUM Iipy m > 0 3HaycHHE j‘uw CJICAYCT ONpCACIIATL I CTCHKH,
napannenbﬁoﬁ IINIOCKOCTH I/ISFI/I6aIOH.IGFO MOMCHTA.

3. Ilpu 3Hayenusix 0 < m < 1,0 3naueHue iuw CJeNyeT ONpelessiTh JUHEHHOW MHTEePIOALUen

MEXy 3HAYCHUSIMHU, BBIYMCICHHBIMU NIPpH M = Oum= 1,0

Puc. 16*. Cxema BHEIEHTPEH-
HO-C>KaTBIX DJIEMEHTOB
JIBYTABPOBOTO M KO-

N M I e poduaToro ceuyeHHUH

7.15. UckmtoueH ¢ Tab. 28.

7.16*. J1ns1 BHELIEHTPEHHO-CXKATBIX U CHKATO-M3rM0aeMbIX JIEMEHTOB JIBYTaBPOBOTO U
KopoOuaroro ceueHuii (puc. 16*), paccuntsiBaeMbix 1o Gopmyse (56), oTHoLIEHUE
pacdeTHOH BBICOTHI CTEHKH Nef K TONIIMHE T CIIeAYyeT ONMpeensaTh B 3aBUCUMOCTH OT
3HaueHus @ = (o — o01)/o (o — HauboJIbIIIee CKUMAIOIICE HAMIPSKEHUE Y PACUETHON
IpaHUIIBI CTEHKH, IPUHUMAeMOe CO 3HaKOM "TUTIOC" M BBIUMCIIEHHOE 6e3 yueTa

K02 (DULIMEHTOB (e, Pexy WK CQ; O] — COOTBETCTBYIONLIEE HAMIPSIKEHUE Y
MIPOTUBOIMOJIOXKHOM pacueTHOM IPpaHUIlbl CTEHKH) U PUHUMATh HE 0oJiee 3HAaUeHUH,
OIIpEAEIIAEMBIX:

npu < 0,5 — o . 7.14* HacTosmUX HOPM;

npu > 1 — o gopmyrne



"y _ 435 (Ca—1E <38 £ (0

z 0'(2—0c—|—\/a2+4,82) R,

T
rae f =1 ,4(2a -1 ); 3JIECh T = %cpenHee KacaTeIbHOE HAIPSHKEHNE B

paccMaTpuBaEMOM CEYCHUH ),

npu 0,5 < a < 1 — 1MHENHON UHTEepHOJIALUEN MEXKY 3HAUEHUSIMU, BBIYMCIICHHBIMU
npu a=0,5u a=1.

7.17*. J1nsl BHELIEHTPAJIbHO-CXKATBIX M CKATO-U3THOAEMBIX AJIEMEHTOB C CEYCHHSIMH,
OTJIMYHBIMU OT JIBYTaBPOBOT'O M KOPOOUATOrO (32 UCKIIOYECHUEM TaBPOBOT'O CEUCHUS ),
YCTaHOBJICHHBIC B IT. 7.16* 3HaueHust oTHOIIEHUH het /t crieayeT yMHOXKATh Ha

ko duuument 0,75.

7.18%. JInst ieHTpalbHO-, BHEIEHTPAIbHO-CKATHIX U CKATO-U3THOAEMBIX JIEMEHTOB
TaBPOBOTO CEUCHHS C YCIOBHOM THOKOCTBHIO A 0T 0,8 10 4 OTHOIICHHE PACYETHOI
BBICOTBI CTEHKH TaBpa K ToutuHe mpu 1 < by/her < 2 He T0KHO TPEBBIIIATH
3HauUEHUH, ONpeeNsIEMbIX 110 opMyJie

I _ b
" —(0,40+0,077) 1+0,25 |2——L |x RE (91)*
t

rae bs — mmpuna monku TaBpa;
hef — pacueTHast BbICOTA CTCHKH TaBpa.

Ipu 3Hauennsx A < 0,8 w4 > 4 B popmysie (91)* creayer IpHHHEMATS

cootBercTBeHHO 4 = 0,8 mmu A = 4.
[Tpw 3HaYEHWU CeUEHUS dIIEMEHTA 10 TIPEJICIbHON THOKOCTH, a TaKXKe MPU
COOTBETCTBYIOIIEM 00OCHOBAaHHUHU pacyeToM HauOobIHe 3HaueHus Nes/t criemyet

YMHOXkaTh Ha Koo duument \|R @, /o (T1€ ¢n = @ W P = @e, 0= N/A), HO HE
Ooiee uem Ha 1,25.
7.19%. B 1eHTpalIbHO-CKaThIX 3JIEMEHTaX JBYTaBPOBOTO CEUEHMS JIIsl CTEHOK,
UMEIOIIIX PACUYCTHYIO BBICOTY Nef M YKPEIUICHHBIX TTAPHBIM MIPOIOIBHBIM PeOpPOM,
pacIooKEeHHBIM MTOCPEINHE, 3HaUeHUE Net /t, ycTaHOBNCHHOE B 1. 7.14%, cenyer
yMHOXaTh Ha Kodhduument S, onpenensemsiii npn Jg/(heit) < 6 mo hopmye

J J

3 3
ef 4 of

rie Jg — MOMEHT MHEPIMH CEYCHUS MPO0JILHOTO pedpa.

[1pu ykperuieHHH CTEHKU BHEIICHTPEHHO-CKATOTO MITH CKATO-U3rnOaeMOro 2JIeMeHTa
TIPOJIONIEHBIM PeGPOM JKECTKOCTH C MOMEHTOM HHepIHH Jgi > 6het®, paciionokeHHbM
NIOCpEeIHE CTEHKH, HanboJiee Harpy>KeHHYIO YacTh CTEHKH MEKIY MOSICOM U OChIO
pebpa cieayeT paccMaTpuBaTh Kak CaMOCTOSITEIBHYIO TUNIACTUHKY U MIPOBEPSATH
COIJIacHO TpeOoBaHMsIM 1. 7.14*, u 7.16%*.

[Mpu pacronoxeHun pedpa ¢ OJJHOH CTOPOHBI CTCHKH €r0 MOMEHT HHEPIIUHU T0JDKEH
BBIYHCIIATHCSI OTHOCUTEIBHO OCH, COBMEIIEHHOH ¢ OIKalIell rpaHbio CTCHKH.
[TpomonpHBIE pedpa KECTKOCTH CIEAyeT BKIIOYaTh B paCYCTHBIC CEYCHHS dJIEMEHTOB.
B ciryyae BIMOTHEHMS IPOIOIBHOTO pedpa B BUAE Todpa CTCHKH NPU BHIYUCICHUT
Nef cII€MyeT YUIUTHIBATh Pa3BEpHYTYIO JUTHHY Todpa.



MuHHMaJIbHBIC pa3Mepbl BHICTYITAOMICH YacTH MPOIOJIBHBIX pedep KECTKOCTH
clleyeT MPUHUMATh COTIacHO TpeOoBaHuAM I1. 7.10 HACTOSIIIUX HOPM.

7.20*. B cnyuasix, Koraa (hakTudeckoe 3HaueHHe Nerf/t mpeBbIliaeT 3HaueHue,
omnpenensgeMoe 1o 1. 7.14* (I neHTpaIbHO-CXKATHIX 3JICMEHTOB HE O0JIee YeM B JBa
pasa), B pacueTHbBIX (hopMyJax 3a 3HaUeHUE A CIeAYyeT MPUHUMATH 3HAYCHHUE A red,
BBIYUCIICHHOE C BBICOTON CTEHKHU Npeg (B KOPOOUATOM CEUCHHMH ONMPEACISIOTCS Nreg 1
Nred1 JUTS TUTACTHHOK, 0Opa3yIONUX CEUCHUE U PACIIOIOXKEHHBIX COOTBETCTBECHHO
napajie/ibHO U TEPIEHIUKY/ISPHO IIIOCKOCTH H3ruba):

JUTSL IBYTABPOBOIO M MBEJUIEPHOTO ceueHUs Areg = A — (Ner — Nreg)t;

JUISE KOpOOYATOro CeYeHHs:

npu HeHTpaTbHOM CKATHH Ared = A — 2(Net — Nreg)t — 2(Ner1 — Nred)ts;

[PY BHEIICHTPEHHOM C)KaTHHU M CKATHH € U3THOOM Areg = A — 2(Ner —hreg)t.
3nadeHus Nreg ClleayeT onpeaessiTh:

JUTS [IEHTPATbHO-CXKATBIX SJIEMEHTOB IIBEJICPHOTO CEUEHHsI 10 (hopMyIie

Byoy =thyJEIR, (92,)

rae A,,— yCIOBHas THOKOCTh CTEHKH LIBEJIEPHOTO CEUCHHUs, IPUHUMAeMas 110 TalJl.
27%,

JUTSL ICHTPAJIbHO-C)KATBIX 3JIEMEHTOB JBYTaBPOBOT'O U KOPOOYATOrO CEYCHUH 110
dbopmyre

[~

1~k R£ 92,6)

uw y

hred = )_“ -

uw

N

/1€ Ayw — YCIIOBHASI THOKOCTh CTEHKH COOTBETCTBYIOIIETO CEUCHHSI, TPUHUMAEMasl 110
Tabn. 27* npu m = 0;

_ h R
A, = A Fy — yCIIOBHAsI THOKOCTh CTEHKH, MTPH BBIYUCIICHUH Nreg1 IPUHUMAEMAas
t
~ re hejl R}f .
paBHOM A, = ——.|—;
t E

k — koadunmeHT, mpuHUMaeMblil paBHBIM /IS ABYTaBPOBOTO cevyeHus K = 1,2 +
0,152 (mpu 4 > 3,5 cienyer IpHHEMATE A = 3,5) U 1St KOPOGUATOro cedeHns K =
29+021-0,7 Iw (npu /TW > 2,3 ciaeayer npuHUMATh ZWZ 2,3); 31ech J - yCIIOBHAs
TMOKOCTD AJIEMEHTA, MPUHSATAs Mo Tabmu. 27%;

JUIS BHEIIGHTPEHHO-CXKATBIX M CXKAaTO-U3TH0aeMBbIX 31eMEHTOB 1o ¢opmyie (92,0), rae
3HAYCHHE }_,MW CHeyeT BRIUUCIATH 110 Tabm. 27%, a 3Hauenne K mpu 1 =1 1.

Yka3zaHHbIC U3BMEHEHHS PACUETHOM BBICOTHI CTCHKHU CJIEAYET MPUHUMATh TOJIBKO IS
ompesieNieHus TUIONIa U ceueHus A nmpu pacderax no popmynam (7), (51), (61) u(62)
HACTOSIIIINX HOPM.

7.21%*. CTEHKH CIUIOUIHBIX KOJIOHH NpPH /1, / 1223, /E/ R, crenyeT yKpemisirh
HOTMIEPEUHBIMH PeOpaMK KECTKOCTH, PACTIOIOKESHHBIMH Ha pacCcTOsSHIH (2,5—3) et

OJIHO OT JIPYTOr0; Ha KKJOM OTIPABOYHOM DJIEMEHTE JIOJDKHO OBITh HE MEHEE IBYX
peoep.



MuHuMaIbHBIE pa3Mephl BHICTYIAIONICH YacTH MOMEPEYHBIX pedep )KeCTKOCTH
cleyeT MPUHUMATh COTJIacHO TpeOoBaHUsIM 1. 7.10 HACTOSIIUX HOPM.

IHOACHBIE JIMCTbI (IIOJIKN) HEHTPAJIBHO-, BHELIEHTPEHHO-
CXATBIX, CKATO-UI'NBAEMbBIX U U3I'MBAEMBIX 2JIEMEHTOB

7.22%*. PacueTHYIO IIMPHUHY CBECa MOSCHBIX JUCTOB (MOJIO0K) Der criemyeT npuHuMarh
pPaBHOI PacCTOSHUIO: B CBAPHBIX 3JIEMEHTAaX — OT 'PaHH CTEHKHU (IPU OJTHOCTOPOHHUX
[IBaxX OT IPAHM CTEHKHU CO CTOPOHBI 11IBA) IO Kpasi MOsICHOTO JIKCTa (IIOJIKK); B
MPOKATHBIX MTPOGUIIAX — OT Hauajaa BHYTPEHHETO 3aKpYTJIEHUs 10 Kpasi MOJKHU; B
THYTBIX TpoGmisx (puc. 11) — oT Kpast BRIKPYKKH CTEHKH /10 Kpasi IOSICHOTO JINCTA

(o).

7.23*. B neHTpallbHO-, BHEIICHTPEHHO-C)KATBIX M CYKATO-U3THOACMBIX SJICMEHTAX C

YCIOBHO# THOKOCTBIO A OT 0,8 10 4 OTHOILIICHHE PaCUETHOW IIIUPHHBI CBECA MOSICHOTO
aucta (mosku) Des K TOMIIKHE | ClleyeT MPUHUMATh He 00iee 3HAaUYCHUH,

omnpezenseMbix o popmymnam tadi. 29*.

Tabnuua 29*

XapakTepHucTrKa MoJIKH (MOSICHOTO JINCTa) ¥ CEeUSHUs
3JIeMEHTa

b,

HauOombiue OTHOIIIEHHT ——

Heokaiimnennas aByTaBpa v TaBpa

b, _
= =(036+0,107)

OxaiiMmiieHHast peOpoM JByTaBpa U TaBpa

b, _
= =(0.54+0.157)

HeoxalimyieHHass paBHOIIOJOYHBIX YIOJKOB M THYTBIX
npoduneit (3a UCKITIOYEHUEM IIBEJIIePa)

b, _
= (040+0,072)

OkaiimiieHHass peOpoM pPaBHOMOJIOYHBIX YTOJKOB W
THYTBIX TpoQuien

b, _
== (0.50+0.187)

HeoxkaiiMnenHast 60JibIasi HEPABHOIOJIOYHOTO YrOJIKA U
T0JTKA TIIBEIIEpa

b, _
- = (0,43+0,087)

OxaiimiieHHas peOpoM W yCHIICHHAs IUIAaHKaAaMH THYTBIX
npoduneit

b, _
== (085+0,197)

Ipu 3Hauennsx A < 0,8 wiu 1 >4 B hopmynax Tabm. 29* cieyeT mpHHHEMATH

COOTBETCTBEHHO 4 = 0,8 umu i =4.

7.24. B n3ru6aemMsIx 3J€MEHTaX OTHOIICHHE IIIUPHHBI CBECA CXKATOTO0 mosica Der K
TOJIIIMHE | CIeyeT MPUHUMATh He 0oJiee 3HAUCHUH, onpeessieMbix mo tada. 30.

Tabmauua 30

Pacuer n3rubaeMsix
5JIEMEHTOB

XapakTepucTHKa cBeca

Hawnbonsine 3HaueHNns




b

ef
OTHOIIICHHUS ——
t

B npenenax ynpyrux HeoxalimnenHslit b E
nepopManuii o _ 0,5 |—
t R,

OxaiimMIieHHBIH peOpom b. E
0,75 |—
t R

y

C yueToM pasBuUTHS HeoxalimeHHBII ber/t = 0,11h/t,,
IUTACTUYECKHAX zne(bopMaum“Il HO He Ooiee

0,5,/E/R,

OxaiiMIIeHHBIIH pebpomM bes/t = 0,16h¢ /ty,
HO He 6oree

0,75,[E/R,

! Mpu hett, < 2,7 | E / R ) Hauboblee 3HaYeHHe OTHOIIEHUS D/t CliemyeT mpuHUMAaTh:
IUIS HeokaiiMiieHHoro cBeca b/t = 0,3 ./ E / Ry :

1151 OKaliMuTeHHOTO pebpom cBeca byt = 0,45 | E / Ry ,

O6o3HaueHws, TpUHATHIE B Tadmuie 30:
hes — pacueTHas BeicoTa OanKy;
t,y — TOJIIIMHA CTEHKH OQJIKH.

7.25. BpicoTa OKalMJISIONIETO peOpa MOJIKH def, U3MEPSEMasi OT €€ OCH, I0JKHA OBbITh
He menee 0,3ber B ameMenTax, He ycuieHHbIX mankamu (puc. 11) u 0,2bes — B
AIIEMEHTaX, YCUJICHHBIX MJIAHKaMU, TIPYU 3TOM TOJIIMHA pedpa T0KHA OBITh HE MEeHee

2aef1/Ry/E.

7.26*. B IEHTpaJIbHO-CKATBIX IEMEHTAaX KOpoOUaTOoro ceueHust Hanooblee
OTHOUICHUE PACUYCTHOM MIMPHUHBI TTOsica K ToNmHe De/t criemyer mpuHUMaTh 1mo tadJ.
27* KaK Ui CTEHOK KOpoO4aToro ce4eHusl.

Bo BHELIEHTPEHHO-CKATBIX U C)KaTO-U3THOAEMBIX JIEMEHTAaX KOPOOUATOTO CEUSHHS
HauOombiee oTHOIICHHE De/t cienyer npuHUMATB:

npu m < 0,3 — kax s LEeHTPaAJIbHO-CKATBIX 3JICMCHTOB;
npum>1,0ui <2+0,04mbe/t=[R /E;

mpum>1,0ul >2+0,04m

byt =(04+0,31)(1-0,0Im) Rﬂ .
y

[Tpu 3HaUEHUSAX OTHOCUTENHHOTO dKCcIeHTpucuTeTa 0,3 <M < 1 HaubombIIHe
oTHOMIEHUS Det /t ClIETyeT OnpeneNaTs INHEHHON HHTEPITOISAIIHEH MEKTY
3HaYeHUAMU Des /t, BoraricnennpivMu mpu M= 0,3 um = 1.
7.27*. Ilpn Ha3HAUEHUHU CEUEHUH IIEHTPAIbHO-, BHELIECHTPEHHO-C)KAThIX U CHKATO-
U3rubaeMbIX AJIEMEHTOB TI0 MpeieIbHON THOKOCTH, a U3THOAEMBIX AJIEMEHTOB — 10
MpeAeIbHBIM ITPorudam, a TaKKe MPU COOTBETCTBYIOIIEM 00OCHOBAHUU PACUETOM
HaMOOJIBIIINE 3HAYCHUS OTHOIICHHUS PACUCTHON IIIUPHHBI CBECa K TOJIIHHE Det /t

CIIelyeT yMHOXAaTh Ha Kodpuuuent /R @, /o , HO He Gonee yeM Ha 1,25.

3nech cienyeT IpUHUMATh:




JUTS [IEHTPAITbHO-, BHEIIEHTPEHHO-CHKATBIX M CKaTO-M3THOAEMBIX JICMEHTOB: ¢y —
MEHBILICE U3 3HAYCHUH (@, P, Pexy, C(, NCIIOIB30BAHHOE IPU MIPOBEPKE YCTOHINBOCTH
snementa; o= N/A;

JUTSL I3TUOAEMBIX 3JIEMEHTOB: ¢y = 1; 0 — OombIliee U3 IBYX 3HAYCHUH 0 = 50054
Weo,
M M
c=—"y+t—x
J)C JY

8. PACYET JIMCTOBBIX KOHCTPYKIIUI
PACYET HA ITPOYHOCTD

8.1. Pacyer Ha MPOYHOCTH JIMCTOBBIX KOHCTPYKIIHIA (000JI0UEK BpaleHus),
HAXOJAIIUXCS B 0€3MOMEHTHOM HAIPSHKEHHOM COCTOSIHHH, CJICTYET BBITIOJIHSATH TI0

dbopmyre

\/O'i —oc.0,+0o, +3t], <Ry, (93)
IZle Ox U Oy — HOpMAJIbHBIE HAINIPSKEHUS 110 IBYM B3aMMHO IEPIIEHAUKYISAPHBIM
HaIlpaBJICHUSIM;

% — KO3 (HUIIMEHT yCIIOBUN pabOThl KOHCTPYKITHI, Ha3HAYAEMBIN B
cootBeTcTBUM ¢ TpeboBanusiMu CHull mo npoekTrpoBaHuio cOOpyKeHUM
MPOMBIIUICHHBIX TIPEANPUITUMN.

[Tpu 5TOM aGCOMIOTHBIE 3HAUEHUS TTIABHBIX HAMPSHKEHUI TOJKHBI OBITH HE OoJiee
3HAYEHHU I pacUETHBIX COMPOTUBIICHUN, YMHOKEHHBIX HA J¢.

8.2. Hanpsoxenust B 6€3MOMEHTHBIX TOHKOCTEHHBIX 00010UKax BpaieHus (puc. 17),
HaXOJSAIIMXCS O JaBJIEHUEM KUIKOCTH, ra3a WK ChIIIy4yero Marepuania, clieyeT
OTpenensTh 1Mo ¢hopmynam:

o, 9>, _P. (94)

o,=—— 95
" 2nrtcosp (%)

IJIe 01 U 0y — COOTBETCTBEHHO MEPHIHOHAILHOE U KOJIBI[EBOE HAIIPSHKCHHUS,
1 ¥ I, — paauychl KPUBU3HBI B TJIABHBIX HAIIPABIICHUSX CPEAMHHON TTOBEPXHOCTH
000JI0YKH;
P — pacyeTHOE JIaBJIcHUE Ha STUHUITY TTIOBEPXHOCTH 000JIOUKH;
t — ToymmHa 000I0YKH;
F — mpoexkiius Ha 0Ch Z—Z 000JT0YKH MOJIHOTO pacyeTa AaBJICHUs,
JICHCTBYIOIIETO Ha 4acTh 000104k abc (puc. 17);
r u S — paauyc u yroiu, nokazaHHsle Ha puc. 17.



B

Puc. 17. Cxema 0605109k BpaIeHus Puc. 18. Cxema KOHHUECKOH 000JI0UKH BpaIIeHUs

8.3. HampsikeHus B 3aMKHYTBIX 0€3MOMEHTHBIX TOHKOCTEHHBIX 000JI04Kax
BpALLEHUS, HAXOIAIIMUXCS [10Jl BHYTPEHHUM PaBHOMEPHBIM JaBJICHUEM, CIIEAYeT
ompeaeIATh o Gopmynam:

JUISL WIMHAPUYECKUX 000J10YeK

_pr pr. (96)

o,=—— U0, ="—,

2t

JU1s1 chepruIecKuX 000JI0UYEK

0,=0,; =K; 97)

VIS KOHUYECKUX 000JI0UEK

o= wg =" (98)
2tcosp tcosp

I7ie P — pacyeTHOe BHYTPEHHEE JIaBJICHUE Ha €MHUILY TOBEPXHOCTH 000JIOUKH;
I — paguyc cpeuHHOM MOBEPXHOCTH 000s104KH (puc. 18);
S — yroa Mexny obpasyroleil konyca 1 ero ocbto Z—Z (puc. 18).
8.4. B mecTax u3MeHeHust OPMBI HIIM TOJIIIHUHBI 000JIOUEK, a TAK)KE U3MEHEHUS
Harpy3KHM JIOJKHBI OBITh YUTE€HBI MECTHBIE HaNpsKEHUs (KpaeBoi A QexT).

PACUET HA YCTONMUYUBOCTD

8.5. Pacuer Ha yCTOHYMBOCTb 3aMKHYTBIX KPYT'OBBIX IIMJIMHAPHUECKUX 000JI0UEK
BpallleH!Usl, PABHOMEPHO CXKAThIX MapauIeTbHO 00pa3yIOIINM, CIEAYET BHIITOIHATD 1O

dopmyne
o1 < %01, (99)

TJIe 0] — pacueTHOE HaNpsHKEHUE B 000JI0UKE;

Ocr1 — KpUTHYECKOE HAIPshKEHHE, paBHOE MEHBIIEMY U3 3HaYeHuH yR, nmm CE/r
(31ech I — paguyc CpeIUHHOM MOBEPXHOCTU 000IOUKH;  — TONMIIMHA 000IOUKH).
3navenns kodddummentoB  mpu 0 < 1/t <300 ciexyer onpeaenars mo Gopmyse

R
y =097~ 0,00025+0,95— ; (100)



3HavyeHus K03(pPUIMEHTOB C cieayeT onpeaensiTsh mo Taoim. 31.

Tab6muma 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 cnyuae BHEIICHTPEHHOTO CXKATHSI MAPAIICIIBHO 00Pa3yIOMUM WIH YUCTOTO U3ruda
B JIMaMETPAIBHON IIOCKOCTHU TPU KacaTeIbHBIX HANPSDKEHUSX B MECTE HAMOOJIBIIIErO
MOMEHTAa, He npeBbiiatonmx 3uauenuii 0,07E (t/ r)S/Z, HaMpPSDKEHUE Ogr) TOJIKHO OBITH
ysenuueHo B (1,1 — 0,1 0/01) pa3 rne o) — HauMeHbllee HAPSKEHUE
(pacTArMBarOIINE HAIPSDKEHUS CYUTATh OTPUIIATSIILHBIMU ).

8.6. B TpyOax, paccUMThIBaeMbIX KaK C)KAThIC WIIH CKATO-U3THOACMBIE CTEPIKHH, TTPH

YCIIOBHOM THOKOCTH )= A Ry / E > 0,65 nomxHO OBITH BHIMIOJIHEHO YCIOBHE
r/t <314 E/Ry . (101)

Takue TpyOBI CIIeIyeT pacCUUTHIBATh HA YCTOMYMBOCTh B COOTBETCTBHH C
TpeOOBaHUSAMH pa3il. 5 HACTOSIIUX HOPM HE3aBHCHMO OT pacyeTa Ha YCTOHYHBOCTD
CTCHOK. Pacyer Ha yCTOMYMBOCTD CTEHOK OECIIOBHBIX MJIH AJIEKTPOCBAPHBIX TPYO HE
TpeOyeTcs, eciii 3HaueHue I/t He IpeBbIaeT MOJOBUHBI 3HAYCHNUH, ONIPEICIIIEMBIX
o popmyze (101).

8.7. lunuHapuueckas mnaHenb, onepras o JByM 00pa3yroLIuM U IBYM JyraM
HATIPABJISIOLLCH, PABHOMEPHO CKaTasi BIOIb 0Opasytomux, mpu b?/(rt) < 20 (rae b —
HIMPUHA TTAHEJIH, U3MEPEHHAsI 110 Iyr'e HAIPaBJISFOIIeH ) TO/DKHA ObITh paccuMTaHa Ha
YCTOMYMBOCTH KaK IUTACTHHKA 110 (hopmyam:

npu pacueTHOM HampsbxeHuu o < 0,8Ry

b 1,9\E ; (102)
t o

IIPY PaCYETHOM HaIpPsKEHUHU o = Ry

b R
— <37/ \[1+500— . (103)
t E

IIpu 0,8Ry < o < Ry Hanbonkee oTHoOmeHUE b/t ciemyer onpenensaTs TMHEHHOI
WHTEPIOJIALMEH.
Eciu b?/(rt) > 20, mamens CJIEZIyeT PacCYMTHIBATh Ha YCTOWYMBOCTH KaK 000JI0UKY
COIJIaCHO TpeOOBaHMM II. 8.5.
8.8%. PacueT Ha yCTOWYMBOCTh 3aMKHYTOM KpPYTrOBOI LIMIUHAPUIECKONH 000I0UKU
BpallleHUs IPU JEHCTBUM BHEILIHETO PABHOMEPHOTI'O AABJIEHUS ), HOPMAJIbHOIO K
OOKOBOI TOBEPXHOCTH, CIEAYET BBHITOIHATE IO PopMmyIie

02 < %02 (104)

raec o, = pl’/t — paCcdC€THOC KOJBILEBOC HAIIPAKCHHUC B OGOJ‘IO‘{KC;
Ocra — KpUTHUECKOE HaNpsiKeHue, onpeaessieMoe 1no Gpopmyam:
npu 0,5<1/r <10
w2 = 0,55E(r/)(t/r)¥?; (105)

npu I/r > 20




oer = 0,17E(t/r)%; (106)

npu 10 < I/r < 20 HanpspkeHHE Ogry CIACAYET ONPEACIIATh TMHEHHON UHTEPIOSIUCH.
3nech | mMHa NUIMHAPUIECKON 000I0UKH.

Ta >xe 000s10uKa, HO YKpEIUIeHHas KOJIbIIEBBIMU PeOpaMu, PacronoKeHHbIMU C
maroM S > 0,51 Mexxy ocsiMu, TOJKHA OBITh pacCCYMTaHA HA YCTOMYUBOCTH 110
dopmymnam (104) — (106) ¢ moacTaHOBKOM B HUX 3HaYeHHUs S BMeCTO |.

B sTOM citydae 1oKHO OBITH YIOBJIETBOPEHO YCIOBHE YCTOMYMBOCTH pedpa B CBOEH
IJIOCKOCTH KaK CXKaToro CTEp KHs corjiacHo TpeboBanusaM 1. 5.3 pu N = prs u
pacueTHo# uinHe cTepskHs ler = 1,8r, ipu 3TOM B ceueHue pedpa clienyeT BKI0YaTh

Y4acTKU 000JI04KH HUPHHOH 0,651,/ /R, ¢ KaX 101 CTOPOHBI OT OCH pedpa, a

yCIIOBHAS THOKOCTD CTEPKHA A = A, [R , / E we nomxHa npeBsImats 6,5.

[Tpu ogHOCTOPOHHEM pedpe KECTKOCTH €r0 MOMEHT HHEPLUH CIEeTyeT BBIYUCIAT
OTHOCHUTEJILHO OCH, COBIAJIAIONIEH ¢ OJIKaliel TOBEPXHOCThIO 000JIOUKH.
8.9. Pacyer Ha ycTOMYMBOCTH 3aMKHYTON KPYTrOBOW HUIMHIPHUYECKON 000IOUKH
BpallleHus1, IOJIBEP>)KEHHOIN OJJHOBPEMEHHOMY JIE€HCTBUIO Harpy30K, YKa3aHHBIX B III.
8.5 u 8.8*, cnenyer BHIMOIHATH MO hopMyIie

T4 %2 < (107)

o o

crl cr2

IJI€ Ocr1 AOJIKHO OBITh BBIYMCIIEHO COTJIACHO TPEOOBAaHUSAM II. 8.5, @ Ogrz — COITIACHO
TpeOoBaHUsM 1. 8.8%*.

8.10. PacueT Ha yCTOWYMBOCTb KOHUYECKOM 0O0IOUYKHU BPAILIEHHUS C YTIIOM
KoHycHocTH S < 60°, cxxatoii cuioit N Bross ocu (puc. 19) cienyert BBITOJIHATD O

dbopmyie
N < %Ner, (108)
rae Ner — KpuTHYeCKas cuia, onpezensemas no gopmyiie
Ner = 6,281t 0r1C0S2/5, (109)

37€eCh t — TONIIMHA 000J0YKH;
Ocr1 — 3HAYCHUE HANPSHKCHHU S, BEIUMCIIEHHOE COTJIACHO TpeOOBaHMsM T1. 8.5 ¢
3aMEHOU paauyca I painycoM Iy, paBHBIM

0,97, +0,1r,

g (110)

g



r

) A
N

Puc. 19. Cxema xoHIYECKO# 000JI0UKH BpaIleHUs 0] IeHCTBHEM
IPOIOJIBHOTO YCUIIUS CKATUSL

8.11. Pacuer Ha yCTOMYMBOCTH KOHWYECKON 000JIOUKH BpAIIEHU MTPH JEHCTBUU
BHEIITHETO PAaBHOMEPHOT'O JaBJICHHUS P, HOPMAIBLHOTO K OOKOBOM IMOBEPXHOCTH,
CJIEZyeT BBITIOIHSTH 1O (hopmyIie

03 < JcOcr2, (111)

311eCh 0y = Pry/t — pacyeTHOE KOJIBbIIEBOE HANIPSDKEHUE B 000JI0YKE;
Ocra — KpUTHUECKOE HANpsHKEHUE, onpeaerseMoe 1o Gopmyie

Oera = 0,55E (I /M) (t/rm)*, (112)

rae h — BBICOTa KOHMUYECKOH 000JI0YKH (MEKTYy OCHOBAHHUSIMH);

I'm — panuyc, onpeaensemslii mo gopmyie (110).

8.12. PacueT Ha ycTOMYMBOCTh KOHUYECKON 000JI0UYKH BpaIlleHUs, [10/IBEPKEHHON
OJIHOBPEMEHHOMY JIEHCTBHUIO HArpy30K, ykazaHHbIX B . 8.10 u 8.11 cnenyer
BBINOJIHATH 110 (opMyIie

N %y, (113)
Ncr o-crz

rae 3HaueHus Ner U Ogr2 cienyet BeIaucisaTh o popmynam (109) u (112).
8.13. Pacuer Ha yCTOWYMBOCTD MOJIHOM cpeprudeckoil 0007104YKHN (U €€ CErMEeHTa)
npu /t <750 u nelicTBUM BHELIHErO PpaBHOMEPHOTO JAaBJICHUS P, HOPMAJIbHOTO K €€
MIOBEPXHOCTH, CJIETyET BBIOIHSATH 10 PopmyIie

o< JeGer (114)

rae o= pr/2t — pacdyetHoe HaNPsHKEHUE;
oer = 0,1Et/r — xputnueckoe HampshkeHHe, IpUHUMaeMoe He Ooree Ry;
I — paJinyC CPETUHHOMN MTOBEPXHOCTH ChEPHI.

OCHOBHBIE TPEBOBAHUSA K PACYETY METAJUVIMYECKHUX
MEMBPAHHBIX KOHCTPYKIIUN



8.14. IIpu pacuere MeMOpaHHBIX KOHCTPYKIIMIA ONIMPaHUE KPOMOK MEMOpaHbI Ha
YIPyTHe JIEMEHTHI KOHTYpa ClIelyeT CUUTATh MIAPHUPHBIM 110 JIMHUH OMUPAHUS U
CIIOCOOHBIM I€peiaBaTh CIBUT Ha 3JIEMEHTHI KOHTYpA.

8.15. Pacuer MeMOpaHHBIX KOHCTPYKITUH JOJKEH MPOU3BOIUTHCS HA OCHOBE
COBMECTHOM pabOTHl MEMOpPAHBI U 3JIEMEHTOB KOHTYpPA C Y4€TOM UX
1e(OPMUPOBAHHOTO COCTOSIHUS U TEOMETPUUECKON HETMHEHHOCTH MEMOPAHBI.

8.16. HopmainbHble 1 KacaTelnbHbIE HAPSYKEHUS, paclpe/IelIEHHbIE 10 KPOMKaM
MeMOpaHBbl, CJIEIyeT CYUTATh YPABHOBEIICHHBIMU CKaTUEM U U3THOOM OIOPHOTO
KOHTYpPa B TAHT€HLIIUAJIBHOM IUIOCKOCTH.

[Tpu pacuere OMOPHBIX ANEMEHTOB KOHTYPa MEMOPAaHHBIX KOHCTPYKIUHN ClIeIyeT
YUUTHIBATH:

U3ru6 B TAHTCHIIMATIBHON MIIOCKOCTH;

0CEBOE CXKATHE B DJIEMEHTaX KOHTYpa;

c)KaTue, BhI3bIBAEMOE KacaTelIbHBIMH HAIPSHKEHUSIMHU T10 IMHUU KOHTAKTa MEMOpPaHbI
C 3JIEMEHTaMH KOHTYpa;

u3ru6 B BEpTUKAIHHON TIOCKOCTH.

8.17. I1pu npuUKperIeHUH MEMOPAHBI C SKCIEHTPUCUTETOM OTHOCUTENIBHO IIEHTPa
TSOKECTH CEUCHHMSI DJIEMEHTOB KOHTYpa KpoMe (aKkTOpoB, YKa3aHHBIX B II. 8.16, mpu
pacuere KOHTYPOB CJI€1yeT YUUThIBaTh KpyUEHHUE.

8.18. Ilpu onpeneneHUN HANPSHKEHH B LIGHTPE KPYTJIbIX B IUIAHE MIIOCKUX MeMOpaH
JIOTTYCKAETCsl IPUHUMATh, YTO OTIOPHBIN KOHTYP SBISIETCSA HEeAe(POPMUPYEMBIM.

8.19. Jlyist onipeiesieHns HAMPSDKEHUH B IICHTPE AJUIMNITUYECKOW MeMOpaHBI,
3aKperyIeHHON Ha 1e(popMHUpYyEMOM KOHTYpE, JOMYCKAETCsl IPUMEHATh TpeOOBaHUS I1.
8.18 mpu ycroBUM 3aMEeHbI 3HAYCHUS paJuryca 3Ha4eHHeM OOJbIIeH rTaBHON MOIyOCH
ayurrica (OTHOIIEHHE OOJbIIEH TTOJIyOCH K MEHBIIIEH TOHKHO OBITh He Oosee 1,2).

9. PACYET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIAM
HA BBIHOCJIMBOCTb

9.1. CranpHble KOHCTPYKILIUU U MX DJIEMEHTHI (TIOJKpaHOBBIE OaIKu, 6anku padounx
TJIOIIAJIOK, JIEMEHTHI KOHCTPYKITUN OYHKEPHBIX M pa3TPy304HBIX ICTAKA],
KOHCTPYKIMU MO IBUTATEIH U JIp.), HETIOCPEACTBEHHO BOCIPUHUMAIOLIUE
MHOTOKPATHO JCHCTBYIOIINE TIOJIBH)KHBIC, BUOPAIIMOHHBIE WM JIPYTOTO BUJIA
Harpy3ku ¢ KOJIUYECTBOM LIMKIIOB HATPYKEHUU 10° u 0oJjee, KOTOPbIE MOTYT
MIPUBECTH K SIBJICHUIO YCTAJIOCTH, CIIEAYET MPOEKTUPOBATH C IPUMEHEHHEM TaKHX
KOHCTPYKTUBHBIX PELIEHUN, KOTOPBIE HE BBI3BIBAIOT 3HAUUTEIBHON KOHLIEHTPALUU
HaNpsHKEHUM, U MMPOBEPATHh PACUETOM Ha BEIHOCIIMBOCTb.

KonuyecTBO IMKJIOB HArPY>KEHUM CIEAYET MPUHUMATD 110 TEXHOJIOTUYECKUM
TpeOOBAHUSIM IKCILTyaTaI|H.

KoHCTpyKIIMU BBICOKUX COOPYKEHU THUIA aHTEHH, IIMOBBIX TPYO, MadT, OalieH u
MO’BEMHO-TPAHCIIOPTHBIX COOPY>KEHUI, TPOBEPAEMbIE HA PE30HAHC OT JCHCTBUSA
BETPA, CIEAYET NPOBEPATH PACUETOM HA BBIHOCIMBOCTb.

Pacdet KOHCTPYKIIMI HA BBIHOCIMBOCTH CJIEAYET MPOU3BOIUTH HA ICHCTBUE
HArpy30K, YCTaHaBJIUBaeMbIX coriaacHo TpeboanusimM CHull mo Harpyskam u
BO3JICHCTBUSM.

9.2*. PacueT Ha BBIHOCIIMBOCTH CIEAYET MPOU3BOAUTH MO popmyre

Omax < OR v (115)



rae R, — pacueTHOe COMpPOTUBIIEHUE YCTAIOCTH, TPUHUMaeMoe 1o Tabi. 32* B
3aBHCHUMOCTH OT BPEMEHHOT'O COIIPOTUBIICHUS CTAJIU U TPYII 3JIEMEHTOB
KOHCTPYKLUH, TPUBEICHHBIX B Ta0I. 83%;
o — KO3 (DUIIUEHT, YIUTHIBAIONINI KOJUYECTBO IIUKJIOB HATPYKEHUH N U
BBIYMCIISIEMBINA:
npu h < 3,9-10° o popmymnam:
JUISL TPYII 3JIEMEHTOB 1 1 2

2
& :0,064(%) —0,5( i j+1, 75, (L16)
10° 10
JUIS TPYII 3JIEMEHTOB 3-8
2
n n
a=007 — | —0,64] — |+22; 117
(JOJ (]OGJ (117)

mpu n > 3,9-10° ¢ = 0,77;
7, — KO3 (HUIIUEHT, onpeaessieMbli 1o Tadi. 33 B 3aBUCMMOCTH OT BHJA

HAINPSHKEHHOTO COCTOSIHUS U KOA((DUIIEHTa aCHMMETPUH HAIPSDKEHUH 0 = Omin/ Omax;
3J1€Chb Omin U Omax — COOTBETCTBEHHO HAanOOJIbIIEE U HAUMEHbILIEE 110 A0COIIOTHOMY
3HAUCHHIO HAINPSDKCHUS B PACCUNTHIBAEMOM DJIEMEHTE, BBIYHCICHHBIE IO CEYCHUIO
HeTTOo 0e3 ydyera ko3 unmenTa ITMHAMUIHOCTH B KOXPPHUIIUEHTOB @, (e, ¢y [IpH
Pa3HO3HAYHBIX HAMPSHKCHUSIX KOI(PPUIMEHT aCHMMETPHUN HAIPSDHKEHUH ClleayeT

IPUHUMATH CO 3HAKOM "MHUHYC".

Tab6muma 32*

I'pynna

Run, MIla (Krc/CM2

3HauyeHus R Ipu BpeMEHHOM COTIPOTUBIIEHUH CTalIN Pa3pBIBY

anemeHToB | 110 420 (4300)

cB. 420 (4300)
710 440 (4500)

cB. 440 (4500)
710 520 (5300)

cB. 520 (5300)
710 580 (5900)

cB. 580 (5900)
710 635 (6500)

120 (1220)
100 (1020)

128 (1300)
106 (1080)

132 (1350) 136 (1390)
108 (1100) 110 (1120)

145 (1480)
116 (1180)

O ~NO Ol WIN P

Juist Bcex mapoxk cranmu 90 (920)
Juist Bcex mapok cranu 75 (765)
Jist Bcex mapok craim 60 (610)
Jst Bcex mapok ctanu 45 (460)
Jst Bcex mapok ctanu 36 (370)
Jlst Bcex mapok ctamm 27 (275)

Tabmanma 33

O max

Koaddunuent accumerpun
HaIPsLKEHUH p

DOopMyIbl U1 BEIYUCICHUS
KoddurenHTa vy,

Pactsxenne

-1<p<0

0<p<08

08<p<1

2,5
S—p
2,0
1,2—-p
1,0

Vv:]

V=

~
|
A

Cxartue

-1<p<l1

~
|‘N
A




[Tpu pacuerax Ha BRIHOCIUBOCTH 110 opmyite (115) npoussenenue aR,y, He TOJKHO
npeBbImaTh Ryl .

9.3. CrasibHBIE KOHCTPYKLIMHU U UX SJIEMEHTBI, HEOCPEICTBEHHO BOCTIPUHUMAIOIIHE
HATPY3KH C KOJIMYECTBOM LIMKIIOB HArpyKeHHit Menee 10°, cieyer IpoeKTHpOBaTh ¢
MPUMEHEHUEM TaKUX KOHCTPYKTUBHBIX PEIICHUN, KOTOPBIC HE BHI3BIBAIOT
3HAYUTEIBHOW KOHIICHTPALIMU HAIPSDKEHHIA, M B HEOOXOAMMBIX CITy4asiX TPOBEPSATh
pacyeToM Ha MaJOLUKIOBYIO IIPOYHOCTb.

10. PACUET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIUI
HA TTPOYHOCTD C YYETOM XPYIIKOI'O PASPYIHIEHUSA

LleHTpasibHO- ¥ BHELICHTPEHHO-PACTSHYTHIC AJIEMEHTBI, & TAK)KE 30HBI PACTSDKCHUS
U3ru0aeMbIX AJIEMEHTOB KOHCTPYKITH, BO3BOJUMBIX B KJIMMATHYECKHUX paioHax Iy,
I2, 1, 13, 4, u 15, cnexyeT mpoBepATh Ha IPOYHOCTH C YYETOM COMPOTUBIICHUS
XPYIKOMY pa3pymeHHo 1mo Gopmyie

Omax S ﬂRu/j/u, (118)

1€ Omax — HauOOJIbIIIEE PACTATUBAIOLIEE HANPSKEHUE B PACUETHOM CEYCHUU
AIIEMEHTA, BBIYUCICHHOE M0 CEYEHUIO HETTO 0e3 ydyera Kod(h(HUIueHTOB
JTUHAMAYHOCTH U ¢,

L — k0dpduImeHT, mpuHUMaeMslii 1o Tadn. 84.
DJIeMEeHTHI, MPOBEPsieMbIe Ha IIPOYHOCTh C YUYETOM XPYIIKOTO Pa3pylIeHus, CIeIyeT
IPOEKTHPOBAThH C MPUMEHEHUEM PELLICHUM, IPU KOTOPBIX HE TpeOyeTcs yBeTn4YnBaTh
TUTOIIAAb CEYCHUS, YCTAHOBIIEHHYIO PACYETOM COTIIACHO TPEOOBAHUSAM pas3l. 5
HACTOSIIUX HOPM.

11. PACYUET COEIMHEHUM CTAJIBHBIX KOHCTPYKIIUI
CBAPHBIE COEIMHEHMUSI

11.1%*. PacueT cBapHBIX CTHIKOBBIX COSIMHEHUH Ha IEHTPAILHOE PACTSHKEHUE WU
cKaTue cleayeT NpOou3BOIUTE MO hopmylie

N
<R, (119)

7]

w

rae t — HanMeHbIIas TONIMHA COEANHIEMBIX 2JIEMEHTOB;

lw — pacueTHas aMHA IBa, paBHAs TOJHOM €ro JTHHE, yMEHBIIIEHHON Ha 2t, Hiu
IIOJIHOM €ro JUIMHE B CJIy4ae BbIBOJA KOHIIOB IIBA 3a IPEJEbI CTHIKA.

ITpu pacuere cBapHBIX CTHIKOBBIX COCTMHEHUMN 3JIEMEHTOB KOHCTPYKIIHH,
paccCUUTaHHBIX coriacHo I. 5.2. B popmyne (119) BmMecto Ryy cnexyer mpuHUMaTh
Rwu/ %

Pacuer cBapHBIX CTHIKOBBIX CO€MHEHUH BHIMOIHATH HE TpeOyeTcs pH MPUMEHEHUH
CBApPOYHBIX MaTEPHUAIIOB COTJIACHO MPHUJI. 2, TOJHOM IIPOBAape COEANHAEMBIX
AIIEMEHTOB M (PU3MYECKOM KOHTPOJIE Ka4eCcTBA PACTSIHYTHIX LIBOB.

11.2%*. CBapHble COEMHEHMS C YIIIOBBIMU IIIBAMHU MPH I€HCTBUU POJOJIBHON U
MOTIEPEYHOM CHUJI CIIEAYET PACCUMTBIBATh Ha cpe3 (YCIOBHBIN) MO ABYM CEUEHUSIM
(puc. 20):
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Puc. 20. Cxema pacueTHBIX CEYEHHI CBAPHOTO COEAUHEHHS C YIIIOBBIM IIIBOM
1 — ceueHwme MO METAJITY 11IBA; 2 — CEYCHHUE [0 METAJUTy TPAHUIIBI CIUTABJICHUS

1o MeTtayuty miBa (cedenue 1)

N/(Bi ke lw) < Rt put 765 (120)
10 METaJITy TPaHHUIBI CIUIaBJIeHus (ceueHue 2)
N/wz ks IW) < Rw: Yz Ve (121)

rae ly— pacuerHas [inHa 11Ba, MPUHAMAaeMasi MEHbIIIE €ro MOJHOM THHBI Ha 10 MM;
Sru f— k03 HUIIEHTHI, IPUHUMAaeMbIe TIPY CBApKE JIEMEHTOB M3 CTAJIH: C
npenenoM Texkydectu a0 530 Mlla (5400 KFC/CMZ) — 1o Tabm. 34%*; ¢ mpenenom
Texydect cBoire 530 MITa (5400 krc/cm?) HE3aBHCHMO OT BHJIA CBAPKH, MONOKEHHS
IBa U JUameTpa cBapoyHou npoBosoku = 0,7 u 3, =1,

Yt U Yz — KO (PULIMEHTHI yCIIOBUH pabOTHI 11Ba, paBHBIE 1 BO BCeX CiIydasix, KpoMe
KOHCTPYKIIUH, BO3BOJIMMBIX B KJIMMaTH4YEeCKUX parioHax Iy, I, 1lo u I3, mist koTophix
s = 0,85 mu1st MeTana mBa ¢ HOpMaTUBHBIM COTIPOTHBICHUEM Ryyn =410 MIla
(4200 KFC/CMZ) U %y = 0,85 — st Bcex craneid.

J151s1 yTI0BBIX IIBOB, pa3Mephbl KOTOPBIX YCTaHOBJIEHBI B COOTBETCTBUH C PACUETOM, B
AIIEMEHTAaX U3 CTallM ¢ IpezenoM TeKkyuectu Ao 285 MIla (2900 KFC/CMZ) cienyer
IMPUMEHSTh IEKTPOAbl WIIM CBAPHYIO IPOBOJIOKY COIJIACHO 1. 3.4 HACTOSIIMX HOPM,
JUIS KOTOPBIX PacyeTHbIE COMPOTHBIIEHUS Cpe3y MO MEeTauly 1Ba Ryf JOIKHBI OBITH
6omee Ry, a mpu py4yHOi cCBapke — HE MeHee ueM B 1,1 pasa nmpeBbIaTh pacueTHbIE
COIIPOTHUBIIEHUS CPe3y MO METAJUTY TPAHUIIbI CIIaBIEHUS Ry, HO HE IPEBbIIAT
3HaueHul Ry, f;/f; B aneMeHTax U3 cTaju ¢ IpenieiaoM TeKydectu coiie 285 Mlla
(2900 Krc/cM?) IOITYCKAETCS IPUMEHSTD AIIEKTPOJIBI HIIH CBAPOUYHYIO TIPOBOJIOKY, JUTS
KOTOPBIX BBIMONHsIETCS yenoBue Ry, < Rus < Rw; S/ .

[Tpu BBIOOpPE 37EKTPOJOB UM CBAPOUYHOM MPOBOJIOKH CIIEAYET YUYUTHIBATH IPYIIIbI
KOHCTPYKLUH U KITUMaTUYeCKUe pailOHbI, yKa3aHHbIE B Ta0I. 55%*.

11.3*, PacueT cBapHBIX COCAMHEHUH C YTJIOBBIMHU IITBAMU Ha JIEHCTBUE MOMEHTA B
IUIOCKOCTH, NEPIEHINKYIISIPHOMN INIOCKOCTH PACTIONIOKEHHUSI ILIBOB, CIEAYET
MPOU3BOJIUTH 110 ABYM CEUYEHHUSM IO opMyIam:

M0 METaJlTy 1IBa

M

— <R V.V (122)
wf S wf /e

w,

M0 MCTAJLITY I'paHUIIbI CILIABJICHUA

M

— <R , 123
W WZyWZyC ( )

z



rie Wi — MOMEHT CONPOTUBIICHHUSI PACYETHOTO CEUCHUS 110 METAILTY II1Ba;

W, — T0 ke, 0 MeTaJITy TPAHUIIbI CIIJIABICHHUS.
PacueT cBapHBIX COCTMHEHUH C YIIIOBBIMU IIIBAMHU Ha JICHCTBUE MOMEHTA B
TUTIOCKOCTH PACIIONIOKEHUS ATHX IIBOB CJIEYET MIPOU3BOIUTH 1O ABYM CEUCHHSM TI0
dbopmynam:
110 METaJUTy IIBa

M

— X"+ V< R_y .. (124)
wf fwflce?
Sty

110 MCTAJLITY I'paHUIIbI CIITIABJICHUSA

% x*+y <R ..., (125)
zx zy

rie Jy U Jyy — MOMEHTbI HHEPLIMU PACUETHOIO CEYEHUS 110 METAJLTy IlIBa
OTHOCHUTEJIBHO €0 IJIaBHbIX OCEil;

Jzx 1 J;y — TO XKe , 0 METaJLTy FPaHMLIbI CILUIABIICHHUS;

X U y — KOOpJAMHATBI TOYKHU I11Ba, HanOoJiee yAaJIeHHON OT LIEHTpa TAKECTU
pPacueTHOro CeYEHHs IIBOB, OTHOCUTEIHHO TJIABHBIX OCEH 3TOT0 CeYCHHUSI.
11.4. CapHbI€ CTBIKOBBIC COSMHCHISI, BRITIOJHEHHBIC 0€3 (PU3NICCKOT0 KOHTPOJIS
KauyecTBa, IPH OJJHOBPEMEHHOM JICHCTBUU B OJJHOM U TOM K€ CEYCHUH HOPMAJIbHBIX U
KacaTeJbHbIX HaMPSHKEHUH cieyeT mpoBepsaTh 1o hopmyie (33), B KoTopoit
3HAYEHMs Oy, Oy, Ty U Ry cleayeT IpUHUMATh COOTBETCTBEHHO: Oy = Owx U Oy = Owy —
HOpMaJIbHbIE HANPSKEHUS] B CBAPHOM COEAMHEHUH IO JIBYM B3aHMHO
NEPIEHANKYIIIPHBIM HAIPABICHUAM; Txy = Twxy — KaCaTEIbHOE HANIPSIKEHUE B
CBapHOM coeUHEHUH; Ry = Ryy.
11.5. TIpu pacuere cBapHBIX COEAMHEHUH C YIIIOBBIMH IIBAMH HA OJJHOBPEMEHHOE
JieiicTBUE MPOOIBHOM U MONIEPEYHON CHII 1 MOMEHTA JOJDKHBI OBITh BBIITOJIHEHBI
yCIIOBUS

G < waﬂ/wfﬂ/c ug< szﬂ/wz?/c, (126)

TJIe 7t M T; — HAIIPSDKCHHS B PACUETHOM CEYCHHH COOTBETCTBEHHO 110 METAJLTY IITBA U
10 METaJTy TPAHUIIBI CILIABJICHHS, PABHBIC TEOMETPHISCKAM CyMMaM HalpsDKeHUH,
BBI3BIBAEMBIX MPOIOJIBHON U MONEPEYHON CUIIAMHU U MOMEHTOM.

BonToBbie coenuuenuns

11.6. B 60ATOBBIX COENUHEHUSX MPHU JACUCTBUU IPOAOIbHON criibl N, Ipoxozsiei
4yepes MEeHTP TSHKECTH COSAMHCHHUS, PaclpeIesIeHUE 3TON CHITBI MEXIYy O0ITaMH
CleyeT MPUHUMATh PAaBHOMEPHBIM.

11.7*. Pacuetnoe ycunue Ny, KOTOpO€ MOKET ObITh BOCIIPHHSITO OJHUM OOITOM,
CIeTyeT OMpeeNaTh Mo Gpopmymnam:

Ha cpe3

Ha CMATHEC



Nb = Rpp 6 dXt; (128)

Ha pacTsKEHUE

Np = Rot Apn. (129)

O0o03Ha4eHus, mpuHATHIC B popmynax (127) — (129):

Rbs, Rops Rot
d
A=rd

2/4
Abn

2t

Ns

— pacyeTHBIE COMPOTUBIIECHUS OOJITOBBIX
COCIIMHECHM;

— HAPYXKHBIN TUaMeTp CTEPKHs 00Ta;

— pacueTHasl IIOMAh CEUCHUS CTEPKHS O0NTa;

— IJIOUIAIb CEUSHHSI 00T HETTO; ISl OOJITOB C
METPUYECKOH pe3n0oii 3HaueHue Ap, ciaeayeT
npuHUMaTh 1o npui. 1 k FOCT 22356-77%

— HaMMEHBINAs CyMMapHas TOJIIIHWHA JJIEMEHTOB,
CMHHAEMBIX B OJIHOM HaIPaBJICHHUH;

— YUCIIO PACYETHBIX CPE30B OAHOTO O0JITA;

— K03 PUIMEHT YCIOBUI pabOThI COETUHEHUS,
KOTOPBIH clieyeT NpuHUMATh 1o Tabm. 35*.

Tab6muna 35*

XapaKTepucTuKa Koaddunuent
COEIMHEHU N yCIIOBHH pabOTHI
COEIMHEHUS )

1. MHOro6ontToBoe B pacueTax Ha cpe3 U
CMSITHE NpHU O0NTAX:

KJIacca TOYHOCTH A 1,0
kiacca TouHocTH B u C, Beicokonpounbix ¢ | 0,9

HEpeTyIupyEeMbIM HaTSKEHUEM
2. OgHOOO0NTOBOE M MHOTOOOJTOBOE B
pacuere Ha cmaTre ipu @ = 1,5d u b = 2d B
2JI€MEHTaX KOHCTPYKIIUH U3 CTaJIH C
npezaenom texkydecta, Mlla (KFC/CMZ):

1o 285 (2900) 0,8

cB. 285 (2900) no 380 (3900) 0,75
O6o3Ha4yeHus1, TPUHATHIEC B Ta0uIe 35%:

a — pacCTOsIHUE B/I0JIb YCUJIMS OT Kpast 3JIeMeHTa JI0 IIeHTpa
OnmKaiiiiero oTBepCTus;

b — 10 e, MeX Ty IEHTPaMU OTBEPCTHIA;

d — auamerp oTBepcTHSI 1 OONTA.

[Tpumeuanus: 1. Koadunuentsl, ycraHoBICHHBIE B 1103. | 1
2, cllelyeT YIUTHIBATH OJJHOBPEMEHHO.

2. Ilpu 3Ha4eHUSX paccTOSHUI a 1 b, MPOMEKyTOYHBIX MEXITy
YKa3aHHBIMH B 103. 2 B Ta0I. 39, KO3QPUIMEHT ) craeayeT
ONPEIENAT JUHEMHOW HHTEPIIOJISLIUEH.

J1s1 0THOOOATOBBIX COENMHEHHI CIIEAYET YUUTHIBATh KO3 (PUIIMEHTHI YCIOBHiA
paboTHI . cormacHo TpeboBanmsm 1. 11.8.



11.8. KoaruecTBo n 60ITOB B COEAUHEHUN TIPU ACHCTBUH MPOAOIBbHOM critbl N
CIIeTyeT ONpeeNsiTh o Gopmyse
nx—N__ (130)

YcNmin
r7ie Nmin — MEHbIIIEE U3 3HAYEHUH pacueTHOTO YCHIIUSA JJIsl OJJHOTO OoTa,
BBIUMCJICHHBIX COTJIACHO TpeOoBaHMsM 1. 11.7* HacTOAIIMX HOPM.
11.9. Ilpu neficTBUM HAa COETMHEHUE MOMEHTA, BHI3BIBAIOIIETO CABUT COCIUHIEMBIX
3JIEMEHTOB, pacipe/ieieHHe YCUIIUui Ha OOJITHI Ce1yeT IPUHUMATh
IPONOPLUOHAIBHO PACCTOSHUSAM OT LIEHTPA TSKECTU COEITUHEHUS J10
paccMaTpuBaeMoro 0oiTa.
11.10. BonTsl, paboTaromniye O JHOBPEMEHHO HA CPE3 U PaCTSDKEHUE, CIIeAyeT
MIPOBEPSATH OTIEIIBHO Ha CPE3 U pacTsHKEHHUE.
BonTsl, paboTatomire Ha cpe3 OT OJJHOBPEMEHHOTO JCHCTBUS MTPOI0IHHOM CUITBI U
MOMEHTA, CIIeJlyeT IPOBEPAITh Ha PABHOJICHCTBYIOIIEE yCUIIHE.
11.11. B xkpenyieHusIX OAHOIO 3JIEMEHTA K APYroMy 4epe3 MPOKJIAKU WU UHbIE
MIPOMEKYTOUHBIE ATIEMEHTBHI, a TAKXKE B KPETICHUSIX C OJIHOCTOPOHHEH HAKIIa KON
KOJIMYECTBO OOJITOB JIOJDKHO OBITH YBEIIMYCHO MPOTUB pacyera Ha 10 %.
[Tpu KperIeHUsIX BBICTYNAIONINX MOJIOK YTOJIKOB WIH HIBEJJIEPOB C TOMOIIBIO
KOPOTBILLIEH KOJIMYECTBO OOITOB, IPUKPEIUISIOUINX OJHY U3 MOJIOK KOPOTHIIIIA,
JOJI’KHO OBITh YBETTMYEHO MPOTHUB pacyera Ha 50 %.

COEIMHEHUMSA HA BBICOKOITPOYHBIX BOJITAX

11.12. CoenuHeHms Ha BHICOKOMIPOYHBIX OOITaX CIEAYyeT pacCUUTHIBAThH B
MIPEANONIOKEHUH TepeIadun ICUCTBYIOIMNX B CTHIKAX U MPUKPETUICHUSIX YCUITUHN Yepes
TpEHUE, BO3HUKAIOIIEE IO COMPUKACAOIIMMCS TIOCKOCTSIM COEIMHSIEMBIX JIEMEHTOB
OT HATSDKEHHS BBICOKOTPOYHBIX 001TOB. [Ipn 3TOM pacrnpenenenne npoaoabHOM
CUJIBI MEXKTy OONTaMH cleAyeT MPUHUMATh PABHOMEPHBIM.
11.13*. Pacuernoe ycunue Qph, KOTOpOE MOKET OBITH BOCIIPHHATO KaXKIOH
MOBEPXHOCTHIO TPEHHSI COEAMHSIEMBIX SJIEMEHTOB, CTSIHYTBIX OJJHUM BBICOKOITPOYHBIM
00JITOM, CIIETyeT ONPEAeIIITh o popmyie
Opp = RonYoApnkt (131)*
Yh

rae Rph — pacueTHOEe COMPOTUBIICHHE PACTSKEHUIO BEICOKOIIPOYHOTO 0O0NTa;

M — KO3(h(ULIMEHT TpeHus, MpUHUMaeMbIi 1o Tabi. 36*;

Jh — K03(pPUIMEHT HaAe)KHOCTH, TPUHUMAEMBIH 110 Tadd. 36%;

Apn — ITOImAAL ceueHus 00ITa HETTO, onpeaensiemMas Mo Tabm. 62%;

7 — K03 PUIMEHT ycI0BUil pabOThl COEIMHEHNS, 3aBUCALINI OT KOJIMYecTBa N
007 TOB, HEOOXOIUMBIX JIJIsI BOCIIPUSATHS PACUCTHOTO YCUIIHS, M IPUHUMACMBINA
pPaBHBIM:
0,8 mpu n < 5;
0,9 mpu 5 <n < 10;
1,0 mpu n > 10.
KonudecTBO N BEICOKOTIPOYHBIX OOJITOB B COSAMHEHUH TPH JIEHCTBHH MPOTOTBHOM
CHWJIBI CIIEAIyeT ONpeAeNsaTh o (hopmyrie

n

>N (132)*
Opnky ¢

rac K — KOJTH4eCTBO HOBerHOCTCI\/'I TPCHUSA COCAUHACMBIX 3JICMCHTOB.



HaTH)KeHI/Ie BBICOKOHquHOFO 60HTa CHeIIyeT HpOI/I3BO[[I/ITb OCCBbIM yCI/IJII/IeM P = Rbh
Abn.

Tabnuua 36

Koaddurmentsr j, npu
Harpy3Ke u Mpu pasHOCTH
Cnoco6 |Koadd | HomuuansHbeIX auameTpoB

Crioco6 o6paboTku perynupo |MUMEH |oTBepCcTHii U GONTOB &, MM
T
(OYHCTKH) COCAMHACMBIX | BAHHS TPEHHUS | ITMHAMUYECKO | TMHAMHYEC
MMOBEPXHOCTEH HATSDKEHU |y Hunpu 6= |KOHU U npu O
s 3-6; =1,
OonToB CTaTHYECKOH |CTaTHYECKO
UTpu 0=5— |Hunpu o=
6 1-4
1. dpoGemMeTHBbIi min ITo M 0,58 1,35 1,12
IpoOecTpyHHBIN IBYX Io & 0,58 1,20 1,02
noBepxHocTel 0e3
KOHCEpPBAIIHH
2. To ke, ¢ KOHCepBaLUeH ITo M 0,50 1,35 1,12
(MeTayuIM3aIye Ilo 0,50 1,20 1,02
pacublICHHEM [IUHKA WK
AITFOMHUHHS )
3. JIpoObro omHOM ITIo M 0,50 1,35 1,12
MOBEPXHOCTH C Ilo 0,50 1,20 1,02
KOHCEpBalHen
MOJIMMEPHBIM KJIEEM U
MTOCBITTKOM
KapOOpyHIOBBIM
TIOPOIIKOM, CTaTbHBIMH
HeTKaMu 0e3
KOHCEpBAIllUU — IPYron
MOBEPXHOCTH
4. I'a3omna3MeHHbIA JBYX I[To M 0,42 1,35 1,12
MOBEpPXHOCTEH 0e3 IMo 0,42 1,20 1,02
KOHCEpPBAIINH
5. CTajlbHBIMU HIETKAMU ITo M 0,35 1,35 1,17
JBYX TIOBepXHOCTEH 6e3 ITo & 0,35 1,25 1,06
KOHCEpPBAIHH
6. be3 06paboTku I[To M 0,25 1,70 1,30
ITo o 0,25 1,50 1,20

[Tpumevanus. 1. CocoO peryiaupoBaHus HaTsLKeHUs 60nToB o M
03HauaeT PeryJIMpOBaHUE TI0 MOMEHTY 3aKpY4YHBaHUs, a IO ¢ — TI0 YTy
IIOBOPOTA TANKH.

2. JlomyckaroTcst Apyrue crnocoobl 00pabOTKU COSAMHIEMBIX TOBEPXHOCTEH,
oOecrieunBarOIINe 3HAUYCHUS KOAPPHUITUSHTOB TPCHUS Ll HE HUKE YKa3aHHBIX
B TabuIE.



11.14. PacueT Ha IPOYHOCTH COEAUHSAEMBIX 3JIEMEHTOB, OCIA0JIEHHBIX OTBEPCTHIMHU
10J1 BBICOKOIIPOYHbBIE OOITHI, CIEAYET BBINOIHATH C YYETOM TOTO, YTO TOJIOBHHA
YCUJIUS, IPUXOIALIET0OCS Ha KayKIblid 00T, B pacCCMAaTPUBAEMOM CEYEHHUH YKE
nepenaHa cuiiamu TpeHus. [Ipu 3ToM npoBepKy 0ClIabJIeHHBIX CEYSHUI CelyeT
IIPOU3BOJUTH: NPU AMHAMUYECKUX HAarpy3Kax — 10 IUIOIIAAU CEUeHUs HETTO Ay, ipu
CTATHYECKUX HArpy3kax — I0 IUIOIIaau ceueHus opyrro 4 npu An > 0,85A nubo 1o
ycioBHOU mmomanu Ac = 1,18A, pu An < 0,85A.

COEIUHEHMUSA C ®PPE3EPOBAHHBIMU TOPHAMU

11.15. B coequHeHusx 2JIEMEHTOB ¢ (hpe3epOBaHHBIMU TOPIIAMH (B CTBIKaX U 0azax
KOJIOHH M T. II.) CXKMMAIOIILYIO CHILY CJIEYET CUATATh IOJHOCTBIO NepeaaroIencs
4yepe3 TOpLbI.

Bo BHELEHTPEHHO-CKATBIX U CKATO-U3TMOAEMBIX AJIEMEHTAX CBAPHBIE IIBBI U OOJNTHI,
BKJIFOYAsi BBICOKOIIPOYHbIE, YKA3aHHBIX COCIMHEHHUH CIIEyeT PacCCUUThIBATh HA
MaKCHMaJIbHOE PACTATUBAIOLIEE YCUIINE OT JEHCTBUS MOMEHTA U MPOJ0IbHON CHIIbI
npu HanboJee HeOIaronpusTHOM UX COYETaHUH, a TAK)KE Ha CIIBUTAIOIIEE YCUIINE OT
JIEHCTBHSI IONIEPEYHON CHJIBI.

MNOACHBIE COEAUHEHUSA B COCTABHBIX BAJIKAX.

11.16. CBapHble BBl U BBICOKOIPOYHbIE OOJIThI, COEIUHSAIOIINE CTEHKH U Iosica
COCTaBHBIX JIBYTaBPOBBIX OAJOK, CIEAYET PACCUMTHIBATH COIIACHO Talm. 37*.

Tabmuma 37*
Xapakrep Bun @opMyIibl 1)1 pacyeTa MOACHBIX
Harpy3kKu COCIUHCHMUS COEJIMHECHUI B COCTABHEIX 0Oajikax
Henoasu:xHa | YI10BBI€ HIBHI:
5 JIBYCTOPOHHHE TI2B:ks) < Rut ut 7% (133)
T/(28, k) < Ruz Juz 1 (134)
OJTHOCTOPOHHHE TI(Brke) < Rut yut 26 (135)
BricOKOIIpOYHbIe aT < Qpnkye (137)*
0O0ATHI
IlopBwxHasg | YTIoBbIC IIBBI [ > 2
JIBYCTOPOHHHE T +V /(Zﬁfkf) < wawaYc (138)
VT2 + 12 I2Bzkf) < RypzYwzYe (139)
Bricokomnpounsbie aT? L o222 < Op i (140)*
0O0ATHI

O06o3HaueHus1, NpuHATHIE B Tabnuue 37*:

=95 _ CABHTAIOIIIEE MOSAC YCUIIME HAa €IUHUILY JJIMHBI, BHI3bIBAEMOE MONEPEUHON
J

cuoit Q, rae S — craTHUecKuit MOMEHT OpyTTO Tosica OaIKi OTHOCHUTEIHHO

HEUTPAIBHOM OCH;

Y}(‘F

lof
JIaBJICHUS KoJieca KpaHa, IpUHUMaeMoro 6e3 Ko uIeHTa TMHaMUYHOCTH), TE Y

V=

— JaBJIEHUE OT COCPEIOTOUYCHHOTO Irpy3a F (st moaKpaHOBBIX OAIOK OT



— ko3¢ urment, npuHUMaeMblii cornacuo TpedoBanusiv CHull o Harpyskam u
BO3JICUCTBUSAM, lef — yCITOBHAS [UTMHA paclpe/ie)ICHUs] COCPEIOTOYCHHOTO Ipy3a,
npuHuMaemas 1o . 5.13 u 13.34* nacrosmux HOpM;

o — KO3 PULIMEHT, IPUHUMAEMBIH ITPU HArpy3Ke Mo BEpXHEMY MosCy OaJIku, B
KOTOPOH CTEHKa MPUCTPOraHa K BepxHeMy noscy, « = 0,4, a npu oTCyTCTBUH
NPUCTPOKKH CTEHKH WJIM IPU Harpy3ke 1o HIbKHEMY Hosicy o = 1;

a — LIar MOsCHBIX BHICOKOIPOUYHBIX OOJITOB;

Qph — pacyeTHOE yCUIIME OJJTHOIO BBICOKOIIPOYHOI0 00JITa, ONPENEISIEMOe 10
dopmyne (131)*;

K — KONIM4ecTBO MOBEPXHOCTEH TPEHHUS COCANHIEMBIX DJIEMEHTOB.

[Tpu oTcyTcTBUU pebep KECTKOCTHU I Mepeiadu OOJIbIINX HEMOIBUKHBIX
COCpE0TOUYEHHBIX HArpy30K pacdeT IPUKPEIJICHHUSI BEPXHETO M0sCa CIEAYET
BBITMIOJHATH KaK I MOJBMXKHOM COCPEIOTOUCHHOM HArpy3KH.

[Ipy npustoKEHNHU HEMOABUKHOM COCPEAOTOUYECHHON HArPy3KU K HUKHEMY IOSACY
OaJsiki CBapHBIE IIBBI U BEICOKOIIPOYHBIE OOITHI, MPUKPETUIAIONINE ITOT MOSC K
CTCHKE, CIIeAYEeT pacCUUThIBATh 0 hopmyiam (138) — (140)* Tabn. 37* He3aBUCUMO
OT Hajuuus pedep KECTKOCTH B MECTaX MPHIIOKEHHUS IPY30B.

CBapHblI€ MTOSICHBIE 1IBBI, BBIIIOJIHEHHBIE C IPOBAPOM Ha BCIO TOJILUHY CTEHKH,
CJIeIyeT CYMTATh PABHOIIPOYHBIMU CO CTEHKOM.

11.17. B 6ankax ¢ coeiMHEHUSIMHA Ha BRICOKOIPOYHBIX 00JITaX C MHOTOJINCTOBBIMU
MOSICHBIMU TTAKETaMH MPUKPEIUICHNE KaXI0T0 U3 JIMCTOB 32 MECTOM CBOETO
TEOPETUYECKOT0 OOphIBA CIIEYeT PACCUNTHIBATH HA TIOJIOBUHY YCHIIHS, KOTOPOE
MOJKET OBITh BOCIIPUHSATO C€UeHUEM JHcTa. [Ipukperienne Kaxa0oro JucTa Ha
y4acTKe MEX/y JIeWCTBUTEIbHBIM MECTOM €r0 OOpbIBa U MECTOM OOpbIBa
IIPEIBIAYILETO JIUCTA CIENYET PACCUNTHIBATH HA NIOJHOE YCHIINE, KOTOPOE MOKET
OBITH BOCIIPUHSATO CEYEHUEM JIHCTA.

12. OBIIIME TPEBOBAHUS 11O MTPOEKTUPOBAHUIO CTAJIBHBIX
KOHCTPYKIIUI
OCHOBHBIE MTOJIOKEHUSA

12.1*. Ilpu npoeKTUPOBAHUY CTANBHBIX KOHCTPYKIMI HEO0X0AUMO:
peaycMaTpuBaTh CBSA3H, 00ECIIEUUBAIONIUE B TPOLIECCE MOHTAKA U IKCILIyaTalluu
YCTOMUYHUBOCTB U MIPOCTPAHCTBEHHYIO HEU3MEHAEMOCTb COOPYXKEHHUS B LIEJIOM U €T0
AJIEMEHTOB, Ha3Ha4asl X B 3aBUCHUMOCTH OT OCHOBHBIX ITAPAMETPOB COOPYKEHHUS U
pEKHMMAa €0 IKCIUTyaTallMK (KOHCTPYKTUBHOM CXEMBI, IIPOJIETOB, TUIIOB KPAHOB U
PEXKUMOB UX pabOThI, TEMIIEpATyPHBIX BO3AECHCTBUIM U T. I1.);

YUUTBIBATH IPOU3BOICTBEHHBIE BO3MOKHOCTH U MOIHOCTH TEXHOJIOTUYECKOTO U
KpaHOBOI'0 000PYAOBaHUS MPEANPUATHI — U3rOTOBUTENEH CTAbHBIX KOHCTPYKIIHIL, a
TaKXe M0IbeMHO-TPAHCIIOPTHOE U JAPYroe 000pyJ0BaHNE MOHTAXKHBIX OpraHU3allnii;
MIPOU3BOJIUTH pa30MBKY KOHCTPYKIUI Ha OTIPAaBOYHBIE 3JIEMEHTHI C YIE€TOM BHUJA
TPaHCHOPTA U TaOAPUTOB TPAHCIIOPTHBIX CPEJCTB, PALIMOHATIBHOIO M SKOHOMHYHOTO
TPAaHCIOPTUPOBAHUS KOHCTPYKIIUNA HAa CTPOUTEIBCTBO U BBIIIOJIHEHHUS] MAKCUMAJIBHOTO
o0beMa paboT Ha MPeANPUATHH-U3TOTOBUTEIE;

UCIIOJIb30BaTh BO3MOXKHOCTb ()PE3EPOBAHUS TOPLIOB JUIsI MOIIIHBIX CXKATBIX U
BHELIEHTPEHHO-CKAThIX 3JIEMEHTOB (IIPU OTCYTCTBUM 3HAYUTEIBHBIX KPAEBbIX



pacTIruBaroLMX HANPSHKEHUH) TP HAJIMYUHU COOTBETCTBYIOLIETO 00OpPYI0BaHUS Ha
NpEeANPUITUU-U3TOTOBUTEIE;

IIpelyCMaTPpUBAaTh MOHTAXHbBIE KPEIJICHUS 3JIEMEHTOB (YCTPONCTBO MOHTAKHBIX
CTOJIUKOB | T. II.);

B OOJITOBBIX MOHT@XKHBIX COSAMHEHUSIX IPUMEHSTH O0NTHI Kitacca TouHocTd B u C, a
TaK>Xe BBICOKOIIPOYHBIE, IPYU 3TOM B COCIMHEHUSIX, BOCIPUHUMAIOIINX 3HAYUTEIbHBIC
BEPTUKAJIbHBIC YCHIIHUS (KPETUICHHUSX (epM, pUTENIeH, paM H T. I1.), CIEAYyeT
peycMaTpuBaTh CTOIMKY; P HAIUYUU B COCTUHEHUSIX U3rHOAIOIINX MOMEHTOB
clIelyeT MPUMEHATH 00NThI Kiacca Tounoctd B u C, paboTaroiye Ha pacTsHKEHHE.
12.2. IIpy KOHCTPYHPOBAHUY CTAJbHBIX CBAPHBIX KOHCTPYKIMH CIEAYET UCKIII0YaTh
BO3MOKHOCTb BPEIHOTO BIMSHHS OCTaTOYHBIX Ae(opMariuii 1 HanpspkeHuil, B ToM
YHUCJIE CBAPOYHBIX, a TAKKE KOHLIEHTPALMU HAIIPSDKEHUH, IIpelycMaTpHuBas
COOTBETCTBYIOIIME KOHCTPYKTUBHBIEC pelieHns (C Hanbosiee paBHOMEPHBIM
pacrpezieieHueM HaMpsHKEHUH B 3JIEMEHTaX U JIeTaNAX, 0€3 BXOAAIIUX YIII0B, PE3KUX
NepEernajoB CEYEHUS U IPYTUX KOHIIEHTPATOPOB HANPSKEHUM) U TEXHOJIOTUYECKUE
MeponpusTHs (MOPAI0K COOPKH U CBAPKH, MPEABAPUTEIHHBIX BHITHO, MEXaHUYECKYIO
00pabOTKy COOTBETCTBYIOUIMX 30H IIyTEM CTPOTaHUs, ppe3epoBaHus, 3aUUCTKH
abpazuBHBIM KPYroM U Ap.).

12.3. B cBapHBIX COEAMHEHUSX CTAJIbHBIX KOHCTPYKIIUH ClIeayeT UCKII0YaTh
BO3MOKHOCTb XPYIKOI'O pa3pylIeHNs KOHCTPYKLIHM B IPOLECCE UX MOHTaXa U
OKCIUTyaTaIlH B PE3YJIbTaTe HEOIArONPUATHOTO COYETAHHS CIETYIOMNX (PaKTOPOB:
BBICOKMX MECTHBIX HaIIPSKEHUH, BBI3BAHHBIX BO3JEHCTBUEM COCPEIOTOUEHHBIX
Harpy3oK wiu aedopmariiii jetajaeid CoOeIMHEHMH, a TAK)Ke OCTATOYHBIX HANIPSHKCHUI;
PE3KUX KOHIIEHTPATOPOB HANPSHKEHHUM HA Y4aCTKaX C BBICOKUMU MECTHBIMU
HANPsDKEHUSMU U OPUEHTUPOBAHHBIX MTONEPEK HAlPaBIICHUS JEMCTBYIOIINX
pacTArMBarOIMX HANIPSHKEHUN;

MOHM)KEHHOM TeMIepaTyphbl, IPH KOTOPOH J1aHHasi MapKa CTajlu B 3aBUCUMOCTH OT €€
XUMHYECKOI0 COCTaBa, CTPYKTYPBI U TOJIIMHBI IPOKATa MEPEXOIUT B XPYIIKOE
COCTOSIHHE.

ITpu KOHCTPYMPOBAaHUU CBApHBIX KOHCTPYKLHUH CJIELYET yUUTHIBATh, UYTO
KOHCTPYKIHUH CO CIUIOIIHOW CTEHKOW HMEIOT MEHBIIE KOHIIEHTPATOPOB HAIIPSKEHUN
Y MEHEE YyBCTBUTEIBHBI K OKCLIEHTPUCUTETAM I10 CPABHEHUIO C pELIETYAThIMU
KOHCTPYKLHUSMHU.

12.4*. CtaibHble KOHCTPYKIUH CJEyeT 3aIllUIIaTh OT KOPPO3UU B COOTBETCTBUH CO
CHullI o 3ammTe cTpOUTENbHBIX KOHCTPYKIIHI OT KOPPO3HUH.

3amuTa KOHCTPYKIMM, TPEeIHA3HAYEHHBIX JUIS OKCIUTyaTalluu B yCIOBUIX
TPOIMYECKOTO KIIMMaTa, ToJhkHa BRIMOHATECS 1o ['OCT 15150-69*.

12.5. KoHCTpyKIIMu, KOTOPHIE MOT'YT IIOJIBEPTaThCsl BO3AEHCTBUIO PACILIIaBIEHHOTIO
MeTaJiia (B BUJIe OpBI3T MPH pa3IuBKe MeTallia, IpU MPOpbhIBE METAUIa U3 MedYel uiu
KOBIIIEH), CIIelyeT 3allUIIaTh OOJUIIOBKON MU OIpakJa0IlMMHU CTEHKaMH U3
OTHEYIOPHOI'0 KUPIUYa WIH KapOyIOPHOTro OETOHA, 3alIUIEHHBIMU OT
MEXAHUUYECKUX TTOBPEXKIEHUM.

KoHcTpyK1nu, noaBepraionmecs JIUTeIbHOMY BO3AEHCTBUIO TYYHUCTON WITH
KOHBEKIIMOHHOW TEIUIOTHI MJIM KPaTKOBPEMEHHOMY BO3JIEHCTBHUIO OTHS BO BpEMs
aBapuil TEIJIOBBIX arperaTos, CEAyeT 3allUIaTh O0IBECHBIMU METAUINYECKUMU
9KpaHaMH UM (yTepOBKOM M3 KUPIIUYA WU 5KapOyIOPHOTo OETOHA.

CBAPHBIE COEJJMHEHMUW S



12.6. B KOHCTpYKLHUSAX CO CBAPHBIMU COEAMHEHUSIMU CIIEAYET:

npeycMaTpuBaTh MPUMEHEHUE BHICOKOIPOU3BOAUTEIbHBIX MEXaHU3UPOBAHHBIX
CIIOCOOOB CBapKu;

o0OecrieunBaTh CBOOOHBIN JOCTYI K MECTaX BBIIIOJIHEHUSI CBAPHBIX COCAMHEHUN C
Y4ETOM BBIOPAHHOTO CIIOCO0a U TEXHOJIOTHUH CBAPKH.

12.7. Pa3znenky kpoMok 1moj; cBapky cienyeT npuaumath o 'OCT 8713-79*, TOCT
11533-75,TOCT 14771-76*, TOCT 23518-79, 'OCT 5264-80 u 'OCT 11534-75.
12.8. Pazmepsl 1 popMy CBapHBIX YIITIOBBIX IIBOB CIEAYET MIPUHUMATH C YUETOM
CIEAYIOLIUX YCIOBUM:

a) KaTeThl YIIIOBBIX IIBOB Ki TOJDKHBI ObITH HE Oosiee 1,2, Tae t — HanMeHbIas
TOJILIMHA COEAUHSIEMbIX 3JIEMEHTOB;

0) KaTeThl YIJIOBBIX IIBOB Ki ClIeyeT NpUHUMATh [0 PAacueTy, HO HE MEHee yKa3aHHbBIX
B Ta0JI. 38%;

B) pacyeTHas JJIHHA YIJIOBOTO CBAPHOTO IIBA J0JDKHA ObITh He MeHee 4K; 1 He MeHee
40 MMm;

I') pacueTHas JutiHa (DJIaHTOBOIO IBa JOJDKHA OBITH He Oosee 85 f Kr (S —

K03 PUIMEHT, MPUHUMAEMbIH 110 TabJ1. 34%), 3a HCKIIOUEHHEM IIIBOB, B KOTOPBIX
yCWJIHE JIEUCTBYET HA BCEM MPOTSHKCHUH 111Ba;

1) pa3Mep HaxJIECTKH JIOJIKEeH ObITh HE MEHee S5 TOJIIKUH Hanbosee TOHKOTO U3
CBApUBAEMBIX JJIEMEHTOB;

€) COOTHOIIICHHUS Pa3MePOB KaTETOB YIJIOBBIX IIBOB CJIE€yeT MIPUHUMATh, KaK
npaBuio, 1:1. [Ipu pa3HbIX TONIMHAX CBAPUBAEMBIX JJIEMEHTOB JIOIIyCKAETCsA
MPUHUMATH [IBBI C HEPABHBIMH KaTeTaMU, IIPU STOM KaTeT, IPUMBIKAIOLIe K Ooee
TOHKOMY 3JIEMEHTY, JOJ>KEH COOTBETCTBOBATh TpeOoBaHusAM 1. 12.8,a, a
MPUMBIKAIOIINN K 00JIee TOJICTOMY DJIEMEHTY — TpeboBaHusM 11. 12.8,0;

) B KOHCTPYKIIHSIX, BOCIIPUHUMAIOIINX JHHAMHYCCKUE M BUOPAIIMOHHBIC HATPY3KH,
a TaKKe BO3BOJUMBIX B KIMMAaTUUECKUX paiionax Ii, Iy, |1, u Il3, yrinoBeie mBbl
CJIETyeT BBIMOJIHSATH C IJIaBHBIM [IEPEX0/I0M K OCHOBHOMY METAJLITy IPH 000CHOBAaHUH
pacueToM Ha BHIHOCIMBOCTD WJIM Ha IPOYHOCTH C YUETOM XPYIIKOTO Pa3pYIICHHUS.

Tab6muma 38*

[penen | MuHUMaJIbHBIC KATETHI IIBOB Ki, MM, TIPH TOJIIIMHE
Bun TEKy4ecT | 0oJiee TOJICTOTO M3 CBAPUBAEMBIX AJIEMEHTOB t, MM
COCINHE- Bug U CTaJu,
HUs capku | MIla [4-6|6-10| 11— | 17-22 | 23-32 | 33— | 41-80
(xrc/em®?) 16 40
TaBpoBoe | Pyunas | Jlo 430 | 4 5 6 7 8 9 10
C IByCTO (4400)
POHHUMU Cs.430 | 5 6 7 8 9 10 12
YIJIOBBIMU (4400)
IIIBaMH; 1o 530
HaxJec- (5400)
touHoe u | ABroma | JIo 430 | 3 4 5 6 7 8 9
yrioBoe |Tuyecka | (4400)
U
nmonyaBT | CB. 430 | 4 5 6 7 8 9 10
omatu4 | (4400)
ec-kas | 1o 530
(5400)




TaBpoBoe | Pyunas | o380 | 5 6 7 8 9 10 12
c (3900)

OJIHOCTOPO | ABTOMA 4 5 6 7 8 9 10
HHUMH | THYECKA
VIJIOBBIMU | 51U
IBaMH | IOJIyaBT
omarTu-
yeckas
[Ipumeuanus: 1. B KOHCTPYKIMAX U3 CTAIU C IPEJIETIOM TeKyudecTu cBbiiie 530
MlIlIa (5400 KFC/CMZ), a TaK>Ke M3 BCEX CTaJeil IPHU TOJIIIMHE JIEMEHTOB CBBIIIEC 80 MM
MUHHUMAJIbHBIE KATEThI YIJIOBBIX IIBOB MPUHUMAIOTCS 10 CIEIUATBHBIM TEXHUYECKUM
YCIIOBUSIM.
2. B xoHCTpYKIUSAX TPyMNIbl 4 MUHUMAIbHBIE KATEThl OJHOCTOPOHHUX YTJIOBBIX IIIBOB
ClielyeT YMEHbIATh Ha 1 MM Mpu TOJIIMHE CBAPUBAEMBIX 3J1E€MEHTOB 70 40 MM
BKJIFOY. U Ha 2 MM — TP TOJIIIUHE JIEMEHTOB CBbIlIE 40 MM.

12.9*. Jlnst npukperieHus pedep *KeCcTKOCTH, AuadparM U rmosiCOB CBaAPHBIX
JIBYTaBpOB 1o M. 7.2%*, 7.3, 13.12%*, 13.26 u KOHCTPYKIMil rpynmsl 4 1omycKkaercs
HNPUMEHSTH OJTHOCTOPOHHHUE YIJIOBBIC LIBBI, KATETHI KOTOPBIX K ClIelyeT MPUHUMATh
0 pacueTy, HO He MEHee YKa3aHHbBIX B Ta0i. 38%*.

[TpyMeHeHre ATUX OJTHOCTOPOHHUX YIJIOBBIX IIBOB HE JOIYCKAETCSl B KOHCTPYKIUAX:
rpynmnsi I;

AKCILUTYyaTUPYEMBIX B CpEJHEArpeCCUBHON U CHJIbHOArpECCUBHOM Cpeax
(xmaccudukanus cornacHo CHull o 3amure CTpOUTENbHBIX KOHCTPYKIIHI OT
KOppO3HUn);

BO3BOJMMBIX B KIIMMaTH4YeCKuX paiionax Iy, Iy, 1o u Ils.

12.10. JInst pac4eTHBIX U KOHCTPYKTUBHBIX YIJIOBBIX IIIBOB B MPOEKTE JOJIKHBI OBITH
YKa3aHbl BUJI CBapKH, 3JIEKTPOJIbI UM CBAPOYHAs IIPOBOJIOKA, TIOJI0’KEHHUE 11IBA ITPH
CBapke.

12.11. CBapHbl€ CTBIKOBBIE COEIUHEHHUS IMCTOBBIX J€TaNeH CleayeT, KaKk paBuio,
BBITMOJIHATH NPSMBIMH € ITOJIHBIM ITPOBAPOM U C IPUMEHEHUEM BBIBOJHBIX TUIAHOK.

B MOHTaKHBIX yCIOBMSIX JOIYCKAETCsI OAHOCTOPOHHSS CBapKa ¢ NOBAPKON KOPHS
IIBA ¥ CBApPKa HA OCTAIOLIEHCS CTATbHOM MOJIKIIAJIKE.

12.12. IlpumeHeHre KOMOMHUPOBAHHBIX COEIMHEHHH, B KOTOPBIX YacTh YCUITUS
BOCIPUHHMAETCS] CBAPHBIMHU 1LIBaMH, a YaCTh — OOJITaMH, HE JT0ITyCKAaeTCs.

12.13. IIpuMeHeHnE NPEPHIBUCTBIX IIBOB, @ TAK)KE AIEKTPO3AKIIEIIOK, BBIIOJIHIEMbIX
PY4YHOH CBAapKOM C IPEIBAPUTEIBLHBIM CBEPIICHHUEM OTBEPCTUH, JOIYCKAETCS TOJIBKO B
KOHCTPYKIUAX TPYNIbI 4.

BOJITOBBIE COEAJUHEHUA U COEAUHEHUWSA HA BBICOKOITPOYHbBIX
BOJITAX

12.14. OTBepcTus B IeTalsAX CTAIBHBIX KOHCTPYKIIMM CIIEYET BBITOIHITH COTJIACHO
tpeboBanusim CHull mo mpaBuizam mpou3BOACTBA U IPUEMKHU pabOT s
METAJUIMYECKUX KOHCTPYKIIUN.

12.15%*. BonTel KJ1acca TOYHOCTH A CIIEAYeT MPUMEHSATH JJIsl COeIMHEHU, B KOTOPBIX
OTBEPCTHS IPOCBEPIIEHBI HA TIPOEKTHBIN TUaMETP B COOPAHHBIX 3IEMEHTax MO0 Mo
KOHJIYKTOPaM B OTAEJIbHBIX JIEMEHTAX U JACTAJIAX, IPOCBEPIICHBI WX IIPOJABIICHBI Ha
MEHBIINN JUAMETP B OTIAENIBHBIX JETANAX C IOCIEIYIOINUM PACCBEPIUBAHUEM 11O
IPOEKTHOTO IMaMeTpa B COOPaHHBIX 3JIEMEHTAaX.



Bonter knacca Tounoctu B 1 C B MHOTOOOJITOBBIX COGAMHEHUSIX CIEAYET IPUMEHSTh
JUUIL KOHCTPYKIWA, U3TOTOBJISIEMBIX M3 CTAIIM € MpeniesioM Tekydectu 10 380 MIla
(3900 xre/em?).

12.16. DiieMeHTHI B y3J1€ IOMYCKAETCs KPEIUTh OJJTHUM OOJITOM.

12.17. BoaTel, UMEIOIIKE IO AJITMHE HEHAPE3aHHOH YacTH YYacTKH C Pa3TUYHBIMU
TUaMeTpaMu, He JJOITYCKaeTCsl IPUMEHATh B COCIMHEHUSIX, B KOTOPBIX ATH OOJITHI
paboTaroT Ha cpes.

12.18*. ITox raitku O0JITOB CieayeT yCTaHaBIMBATh Kpyrible maiobl mo ['OCT
11371-78*, mon raifku ¥ TOJIOBKH BHICOKOIIPOYHBIX OOJITOB CIIEAYET YCTaHABINBAThH
maitosl o 'OCT 22355-77*. ns Beicokonpounbix 60aToB o 'OCT 22353-77* ¢
YBEJIMUEHHBIMU pa3MepPaMU IOJIOBOK U raeK M IPU pa3HOCTH HOMUHAJIBHBIX
JTUAMETPOB OTBEPCTHSI U 0OJITa, HE PEBbIIIAIONICH 3 MM, a B KOHCTPYKIIUSX,
M3TOTOBJIEHHBIX U3 CTAJIM C BpEMEHHBIM collpoTuBiieHueM He Huxke 440 Mlla (4500
Krc/cM?), He IIpeBbIAromei 4 M, JIOTTYCKAeTCsl yCTAaHOBKA OJIHOM 1IaiObl O TalKYy.
Pe3bb6a 60nTa, BOCOPUHUMAIOLIETO CABUTAIOLIEE YCUIIME, HE T0JKHA HAXOAUThCS Ha
riyouHe 0oJiee MOJTOBUHBI TONIIUHBI 3JIEMEHTA, MPUJIETAIOIIET0 K TaiiKe, U CBBIIIE
5 MM, KpOM€ CTPYKTYPHBIX KOHCTPYKLIHM, OIIOP JIMHUH JIEKTPOIIEPENAUN U
OTKPBITBIX PaCIpeeIUTEIbHBIX YCTPONUCTB U IMHUN KOHTAKTHBIX CETEl TpaHCIOopTa,
rzie pe3b0a JT0HKHA HaXOIUTHCS BHE TTAKETa COSAMHIEMBIX 3JIEMEHTOB.

12.19*. Bontel (B TOM YKCIIe BBICOKOIIPOYHBIC) CIIEYET pa3MellaTh B COOTBETCTBHH C
Tadi. 39.

Tabmuma 39
Paccrosnus
XapakTepUCTUKA PACCTOSHHS npu
pa3MeneHnn
001TOB
1. PaccTosiHusI MeX 1y LIEHTpaMu OOJITOB B
J1r000M HaIpaBICHUH:
a) MUHUMaJIbHOE 2,5d*
0) MakcUMaJbHOE B KpaltHUX pslax Mpu 8d mm 12t
OTCYTCTBUH OKaMIISFOIIIUX YTOJKOB IPH
pacTsHKEHUHU U CKATUU
B) MaKCHUMAJILHOE B CPEIHHX PsAIax, a TAKKe
B KpalHUX psijiax MMPU HATMYUU
OKalMJIAIOIIMX YTOJIKOB:
IIPU pacTsHKEHUN 16d nnm 24t
NIPU COKATHH 12d mnm 18t
2. PaccrostHus OT 1IeHTpa 60iTa 10 Kpas
3IIEMEHTA:
a) MUHMMAJIbHOE BJI0JIb YCUIIHSA 2d
0) To e, MONepeK yCUIINs:
pu 00OpE3HBIX KPOMKaX 1,5d
IIPY TPOKATHBIX KPOMKaX 1,2d
B) MaKCHUMaJIbHOE 4d wm 8t
T') MUHIMAJIbHOE JIJTSI BRICOKOTIPOYHBIX 1,3d
00JITOB MpH JIFOO0H KPOMKE U JTF0O0M
HalpaBJICHUU YCUIIUS

* B coeIMHAEMBIX JIEMEHTaX U3 CTAIH C MPEIEIOM TeKy4eCTH



cebire 380 MITa (3900 kre/cM”) MHUHHMATBHOE PACCTOSHHE
Mex 1y 00JTaMu clieyeT IPUHUMATh PaBHbIM 3d.
O06o3HaueHus1, npuHATHIE B Ta0uIe 39:

d — nuamertp otBepcTus s OoITa;

t — TonmmHa HanboJee TOHKOTO HapYKHOTO 3JIEMEHTA.
[Ipumeuanue. B coenmuHsIEMBIX 2JIEMEHTaX U3 CTAIH C
npezenoM Tekydectn 10 380 MITa (3900 kre/cm?) gomyckaercs
YMEHBIICHNE PACCTOSHUS OT IIeHTpa 00JTa A0 Kpast JJIeMeHTa
BJI0JIb YCUJIUSI © MUHMMAJIBHOTO PACCTOSHHS MEXKITy LIEHTPaMH
00JITOB B CIIy4asx pacyera ¢ y4eTOM COOTBETCTBYIOIINX

K03 PHUIMEHTOB yCIOBUI pabOTHI COEAMHEHHUH COTIIACHO IITI.
11.7* u 15.14%.

CoenuHutenbHbIE OONTHI TOJIKHBI pa3MEIaThCs, KaK MPaBUIIO, HA MAKCUMAJIbHBIX
PacCTOSIHUAX, B CTHIKAX U y3JIaX CIEAYyeT pa3MemaTh O0JIThl HA MUHUMAIIbHBIX
PACCTOSIHHSX.

[Tpu pa3menieHnn GOJITOB B IIAXMATHOM IOPSIKE PACCTOSIHUE MEKAY MX IIEHTPaMU
BJIOJIb YCUITHSI CIICTyeT NpUHUMATh He MeHee a + 1,5d, rie a — paccrosiHue Mexay
psnamu nornepek ycunus, d — auamerp orBepeTHs s 6onra. [Ipu Takom
pa3MeIIeHIH CEYCHHUE dIeMeHTa Ap OTIPENIENIIeTCS C YYETOM OCIalIeHHs ero
OTBEPCTHUSIMH, PACIIOJIOKEHHBIMHU TOJIBKO B OHOM CEYEHHUH MOTEPEK yCius (He 1o
"surzary").

[Tpu npukpemnyieHnu yrojka oJ{HOM MOJIKOW OTBEpCTUE, HanboJee yalleHHOE OT €ro
KOHIIA, CIIEAYET pa3MeliaTh Ha PUCKe, ONvKaiIeil Kk o0yIiKy.

12.20*. B coennnenusix ¢ 6ontamu kiaccoB To4HOCTH A, B 1 C (3a nckitoueHuem
KpEeIJICHUsI BTOPOCTENEHHBIX KOHCTPYKIUI U COEAMHEHUH Ha BBICOKOIIPOYHBIX
0oTax) JOJDKHBI OBITH MIPEYCMOTPEHBI MEPHI IPOTUB PA3BHHYMBAHUS T'aeK
(mocTaHOBKA MPYXHUHHBIX I1AH0 WIIM KOHTPraek).

13. JONOJTHUTEJIbHBIE TPEBOBAHUSI 11O NPOEKTUPOBAHHIO
NMPOU3BOJICTBEHHBIX 3IAHUI U COOPYKEHUIT
OTHOCHUTEJILHBIE TPOTUBHI U OTKJIOHEHUA KOHCTPYKIIUI

13.1*. IIporu6s! 1 nepeMeIeHus 3JIeMEHTOB KOHCTPYKLIUI HE JOJKHBI IPEBBILIATh
npelenbHbIX 3HaueHuH, yctanoBiaeHHbIX CHull mo Harpyskam u Bo3aeicTBUsIM.
Tabn. 40* uckmnroueHa.

13.2-13.4 u Tabn 41* UCKITFOUCHBI.

! JlomyckaeTcst HpUMEHSATh AJI IPYrUX BUAOB 3JaHUN U COOPYKEHUM.
PACCTOAHUSA MEXAY TEMIIEPATYPHBIMHU HIBAMUA

13.5. Haubonbiine paccTosIHUS MEKIAY TeMIepaTypHbIMH IIIBAMU CTAJIbHBIX KAPKACOB
OJTHOSTAKHBIX 3/1aHUH U COOPYKEHHH CleyeT MPUHUMATh COTJIAaCHO Talu. 42.
[Tpu npeBbiieHUN Oosiee yeM Ha 5 % yKazaHHBIX B Ta0J. 42 pacCTOSHUH, a TaKKe
IpY YBEJIMUYEHHUH KECTKOCTH KapKaca CTeHaMH MU IPYTUMHU KOHCTPYKLUSMH B
pacueTe ciefyeT yYUThIBaTh KIIMMaTHYEeCKHe TeMIIepaTypHbIE BO3IEUCTBUS,
Heynpyrue nehpopMalii KOHCTPYKIUN U OAATINBOCTD Y3JI0B.

Tabmuma 42



Haubonbiume paccrosiHusi, M
oT
MEXITY TEMIIEPATYPHOTO
TEeMITepaTypHBIMU IIBAMHU IBa WJIM TOPIia
31aHUs 10 OCH
OmmKanen
XapaKTepucTuKa 3/1aHui 0 JJINHE 0 IMUPUHE BEPTUKAIbHOU
U COOPY>KEHUM 0J10Ka (BJ10JIb Omoka CBSI3U
3JTaHMS)
B KIIMMAaTUYECKHX PaiioHaX CTPOUTEIIHCTBA
Bcex, | li, o, | Beex, Iy, 1o, Bcex, | I, o, 1o
kpome | llou | xpome | lloum | kpome u I3
14, Ip, I3 Iy, Iy, I3 I1, Ip,
||21/I ||21/IH3 ||21/IHg
I3
OraruMBaeMble 3JaHUS 230 160 150 110 90 60
HeoramuBaeMele 30aHus 1 200 140 120 90 75 50
TOpSTYHE IEXU
OTKpBITBIE ACTAKAIbI 130 100 — — 50 40

[Tpumevanue. [Ipy HATMYUU MKy TEMIIEPATYPHBIMH IIBAMU 3JIaHUS WIIN
COOPYKEHHS IBYX BEPTHUKAIbHBIX CBSI3€H PACCTOSIHHE MEXAY MOCISAHUMHU B OCSIX
Ha JIOJDKHO MPEBBIMATE: s 30aHuil — 40—50 M 1 11 OTKPBITHIX 3cTakan — 25-30
M, TIPU 3TOM JJIs 3JaHUI U COOPYKEHH, BO3BOJUMBIX B KIIMMATUYECKUX pailoHax
11, 12, 13 1 113, TOKHBI TPUHUMATHCS MEHBIIINUE U3 YKa3aHHBIX PACCTOSTHUH.

®EPMBI U CTPYKTYPHBIE
IJINTHI HOKPBITUI

13.6. Ocu crepxHell pepM U CTPYKTYp AOIKHBI ObITh, KaK MPABUJIIO, IIECHTPUPOBAHBI
BO BceX y3nax. LleHTpupoBaHue cTep>kHEN cielyeT Mpou3BOAUTh B CBApHBIX (pepmax
0 LIEHTPaM TSKECTH CEYeHUH (C OKpYTJIEHHEM 10 5 MM), a B OOJITOBBIX — 10 pUCKaM
YTOJIKOB, OJIMKaNIINM K OOYIIKY.

CwMerienue oceii mosicoB ¢pepM Mpu U3MEHEHUH CEUEHUH JIOIMyCKaeTcs He YUUThIBATb,
ecJIi OHO He mpeBbImaeT 1,5 % BICOTHI HOsCA.

[Tpy HaMM4KUU SKCIEHTPUCUTETOB B y3J1aX 3JIEMEHTHI ()epM U CTPYKTYp CIeayeT
PaccUUTHIBaTh C YU€TOM COOTBETCTBYIOLINX M3TMOAOIINX MOMEHTOB.

[Tpu npuI0KEeHNU Harpy30K BHE y3JI0B (pepMbl MOsica TOJHKHBI OBITh paCCUUTAaHBI Ha
COBMECTHOE JIEUCTBHE MPOAOIbHBIX YCUIIMM U U3TMOAIOIIUX MOMEHTOB.

13.7. IIpu nponerax (epM NOKPHITHI CBBIIIE 36 M CleyeT NpelycMaTpUBaTh
CTPOUTEINBHBIN MOAbEM, paBHBIN MPOTUOY OT MOCTOSHHOM U JUIUTEIBbHOM HArpy30K.
ITpy NI0CKUX KPOBJIAX CTPOUTEIBHBIN MOIBEM CIEAYET IPEYCMAaTPUBATh
HE3aBHCHMO OT BEJIMYMHBI MTPOJIETa, IPUHUMAS €r0 PaBHBIM IPOruly OT CyMMapHOH
HOpPMAaTUBHOM Harpy3ku itoc 1/200 npoinera.

13.8. Ilpu pacuere pepm ¢ reMeHTaMHU U3 YTOJIKOB UM TaBPOB COCTUHECHUS
3JIEMEHTOB B y3J1ax ()epM JOMyCKaeTcs NPUHUMATh IapHUPHBIMU. [IpH 1BYyTaBpOBBIX,
H-06pa3HbIx 1 TpyOUaThIX CEYEHUSX 3JIEMEHTOB pacueT ¢pepMm M0 MapHUPHOI cxeme
JIOITYCKAaeTCsl, KOT1a OTHOLIEHHUE BBICOTHI CEUEHUS K AJINHE DJIEMEHTOB HE
npeBbImaet: 1/10 — AJis KOHCTPYKINM, SKCTUTYaTHPYEMBIX BO BCEX KIIMMATHYECKUX
paiioHax, kpome Iy, Iy, 1, u Il3; 1/15 — B paiionax Iy, Iy, 11, u 1.



[Tpu npeBBIIEHUN 3TUX OTHOLICHUH CIEAYET YIUTHIBATh JOMOJTHUTEIIHHBIE
U3rudaroIIe MOMEHTHI B 3JIEMEHTAX OT KECTKOCTHU Y3JIOB. YUeT KeCTKOCTH Y3JIOB B
depmax paszperniaercs MpOU3BOIUTE MPUOTMIKEHHBIMUA METOIAMH; OCEBBIC YCHITHS
JIOTTYCKAeTCsl OIpeesATh MO0 NIapHUPHOMN cCXeMe.

13.9*. PaccrostHre MEXIy KpasiMy 3JIEMEHTOB PEIICTKU U M0siCa B y3JIaX CBAPHBIX
dbepmM ¢ pacoHKkaMu ciaeayeT MPUHUMATh He MeHee a = 6t — 20 mm, HO He O6osee 80 MM
(3mech t — TonmuHa GAaCOHKH, MM).

Mesx 1y TopliaMy CTBIKYEMBIX JIEMEHTOB MOSACOB (epM, MEePEKPHIBAEMBIX
HaKJIaJKaMH, CJIeIyeT OCTAaBIISATh 3a30p He MeHee 50 MM.

CaapHble HIBBI, TPUKPEIUISIONINE 3JIEMEHTHI pelIeTKU (pepMbl K acOHKaM, CIeAyeT
BBIBOJUTH Ha TOPEI] JIEMEHTA Ha JUTUHY 20 MM.

13.10. B y3nax depm ¢ mosicamu U3 TaBpOB, IBYTaBPOB U OJIMHOYHBIX YTOJIKOB
KperuieHne (haCoOHOK K ITOJIKaM IOSICOB BCTHIK CIIEIYET OCYIIECTBIIATH C IPOBAPOM Ha
BCIO TOJNIIMHY (hacOHKHU. B KOHCTpYKIMAX rpynmsl 1, a Takke SKCIITyaTUPYEMBbIX B
KIIMMaTHIeCcKuX paiioHax Iy, I, Il u I3 mpumbikaHue y3710BBIX PACOHOK K TTOSICAM
CJIeTyeT BBIMOJIHATH COTJIACHO 1M03. 7 Tabm 83*.

KOJIOHHbI

13.11. OtnipaBo4HbIE 3I€MEHTHI CKBO3HBIX KOJIOHH C PELIETKAMH B ABYX IIJIOCKOCTSIX
ClelyeT YKpeIUIATh AuadparMaMy, pacronaracMbiMyi y KOHILIOB OTIIPABOYHOTO
3JIEMEHTA.

B ckBO3HBIX KOJIOHHAaX C COEAMHUTEIBHON PEIIETKOM B OJJHON IJIIOCKOCTH JuadparMsl
clenyeT pacrojararb He pexe 4em uepes 4 m.

13.12*. B neHTpasbHO-CXATbIX KOJIOHHAX U CTOMKAaX ¢ OJTHOCTOPOHHUMHU MOSCHBIMU
IIBaMU coryiacHo M. 12.9% B y3max kperuieHus cBszeil, 6aaok, pacnopok U Apyrux
AJIEMEHTOB B 30HE ME€pelaull YCHIINS CIe1yeT IPUMEHSTh IBYCTOPOHHUE MOSICHBIE
IIBBI, BEIXOSIINE 32 KOHTYPBI MPUKpPEILIsieMoro dneMenTa (y3na) Ha aiauny 30ks ¢
Ka)XJ10i CTOPOHBI.

13.13. YrioBble MIBbI, MPUKPEIUIIONUE (PACOHKH COETUHUTEIBHOM PEIeTKH K
KOJIOHHAM BHaXJIECTKY, CJI€lyeT Ha3HayaTh 110 PacyeTy U pacroiiaraTh ¢ JByX CTOPOH
(hacOHKH B/I0JIb KOJIOHHBI B BHJI€ OT/IEIbHBIX YYaCTKOB B IIAXMATHOM IOPSJIKE, TPH
3TOM PACCTOSTHUE MEXKIy KOHIIAMHU TaKUX LIBOB HE JOJDKHO MPEBBIIATH 15 TOMIIMH
(bacoHKu.

B xoHCTpyKIMSIX, BO3BOAMMBIX B KIIMMAaTUUECKHX paiioHax Iy, Iz, 11 u 113, a Takxe
Py IPUMEHEHUH PYYHOU AYTOBOM CBapKH IIBHI IOJDKHBI OBITH HEMPEPHIBHBIMU IO
Bcel ymHE (aCOHKH.

13.14. MoHTa)XHBIE CTBIKM KOJIOHH CJIEYeT BBIIOIHATE C (ppe3epoBaHHBIMU
TOpLIaMH, CBAPHBIMH BCTHIK, HA HAKJIAJIKaX CO CBAPHBIMU IIBAMU WM 00JITaMH, B TOM
quciie BBICOKONPOYHbIMU. [Ipy nprBapke HakIaJa0K NIBBI CIENYET HE JOBOAUTH J10
cThika Ha 30 MM ¢ KaxkJ10¥ cropoHbl. Jlonmyckaercs npuMeHeHHne (haaHIeBbIX
COEIMHEHUH C Iepeiadell CAKMMAIOLINX YCUIIUH Yepe3 INIOTHOE KacaHue, a
pacTATUBAIOIMNX — O0ITaMH.

CBsA3U

13.15. B xaxom TemrepaTypHOM OJIOKE 3[JaHUs ClIeyeT MpeaycMaTpuBaTh
CaMOCTOSITENIbHYIO CUCTEMY CBSA3EH.

13.16. HuxxHue nosica moKpaHOBBIX 0ajoK U ¢epM MpOJIETOM CBbIlIE 12 M ciemxyer
YKPCIIATH TOPU3OHTAJIbBHBIMHA CBA3SIMU.



13.17. BepTukanbHble CBSI3U MEXy OCHOBHBIMU KOJIOHHAMH HUYKE YPOBHS
MOJIKPaHOBBIX 0aJIOK MPU IBYXBETBEBBIX KOJIOHHAX CJIEYET pacroyiaraTh B
IIJIOCKOCTH KaXJ0W U3 BETBEH KOJIOHHBI.

BeTBu 1BYyXBETBEBbBIX CBsI3€H, KaK MIPABHUIIO, CIEAYET COCAUHATh MEXKIY COO0M
COEIMHUTEIIbHBIMH pEIIETKaMH.

13.18. ITonepeuHbie rOpU3OHTAIBHBIE CBA3U CIEAYET MPEeayCMaTpUBaTh B YPOBHE
BEPXHETO WM HUYKHETO MOSICOB CTPONMIIBHBIX ()epM B KaXJIOM MPOJIeTe 3AaHUS 1O
TOpIIaM TeMIepaTypHbIX 0JI0KoB. [Ipu aymHe TemrepatypHoro Oyoka 6onee 144 m
CIIelyeT IIpelycMaTpuBaTh IPOMEKYTOUHBIE TONIEPEYHBIE TOPU3OHTATIBHBIE CBA3H.
CrponunbHbie (hepMbl, HE IPUMBIKAIOIINE HEMTOCPEACTBEHHO K IOTIEPEYHBIM CBSI3AM,
CJIEIyeT PacKpPEILIATh B INIOCKOCTH PACIIOIOXKEHHUS 3TUX CBSI3EH pacliopKamMu U
PaCTSIKKaMH.

B Mecrax pacrnosokeHus IOoNepeuHbIX CBA3EH claeayeT npeaycMaTpruBaTh
BEPTHUKAIbHbBIE CBSI3U MEXKY epMaMu.

[Tpu HanMuMM KECTKOTO JUCKA KPOBJIM B YPOBHE BEPXHUX IOSICOB CIETYET
MIpeayCMaTpuBaTh UHBEHTAPHbBIE ChEMHBIE CBSI3H ISl BBIBEPKH KOHCTPYKLIHM U
o0OecreyeHrs UX YCTOWYMBOCTH B IIPOLIECCE MOHTaXa.

B noKphITHSAX 37aHUI U COOPYKEHUMN, FIKCILUTYaTUPYEMBIX B KIIMMaTHYECKUX palloHax
11, Iz, 1l u 113, cneqyer, kak nmpaBuiIo, MPeayCMaTPUBATh (TOTIOJHUTEIHLHO K OOBIYHO
MPUMEHSIEMbIM ) BEpTUKAJIbHBIE CBA3H IMMOCPEIUHE KaXI0Tr0 IIPOJieTa BIOIb BCETO
3/1aHUS.

13.19*. [IpononpHbIe TOPU3OHTAIBHBIE CBA3H B INIOCKOCTU HUKHUX TOSICOB
CTPONIUJIBHBIX (DepM CIIEAYET MpeayCMaTpUBaTh BIOJIb KPAWHUX PSIIOB KOJIOHH B
3MaHUSAX ¢ KpaHamu rpymm pexumoB pabotel 6K—8K mo 'OCT 25546-82; B
MOKPBITUSAX C TOJICTPONMWIBHBIMU (p€pMaMU; B OTHO- U JIBYNIPOJIETHBIX 3JaHUSIX C
MOCTOBBIMH KpaHaMHM I'py3010,beMHOCTbI0 10 T 11 Gonee, a mpyu OTMETKE HU3a
CTPONMJIBHBIX KOHCTPYKLUH CBBIIIE 18 M — HE3aBUCHMO OT TPY30M0AbEMHOCTH
KpPaHOB.

B 31anHusX ¢ yncioM nposneroB O6osee Tpex TOpU30HTaIbHbIE IPOJOJIBHBIE CBA3H
CJIElyeT pa3MeIaTh TakKe BAOJIb CPEAHUX PSIIOB KOJIOHH HE PEXE YEM UEPE3 MPOJIET
B 3JIaHUSX ¢ KpaHamu rpynn pexxumoB padbotel 6K—8K o 'OCT 25546-82 u uepes
JIBa TIPOJIETA — B IPOYMUX 3/1aHUSAX.

13.20. T'opuzoHTalIbHBIE CBSI3U IO BEPXHUM U HIKHUM IOsICaM pa3pe3HbIX (hepm
IIPOJIETHBIX CTPOEHUI TPAHCIIOPTEPHBIX TaJIEpel ClIeyeT KOHCTPYHPOBATh Pa3AeibHO
JUTSL KKJIOTO TPOJIeTa.

13.21. Ilpn nprMeHEeHNN KPECTOBOM PEIIETKH CBSI3€M MOKPBITUN JOIYCKAETCS pacyeT
10 YCIIOBHOM CXeMe B MPEANOI0KEHUH, YTO PACKOCHI BOCIPUHUMAIOT TOJIBKO
pacTATrMBarOIINE YCUIIHSL.

[Tpu onpenenenny ycuaui B JIeMEHTax CBsA3eH 00xkaTHe 1MosicoB epM, Kak MpaBuio,
YUUTBIBAaTh HE CIENYET.

13.22. Tlpu ycTpoiicTBe MEMOPAHHOTO HACTUIIA B MJIOCKOCTH HIKHUX MOSICOB (pepM
JIOITYCKAETCsl YUUTHIBATh PabOTy MEMOpaHBI.

13.23. B BUCSYMX MOKPBITUAX C INTIOCKOCTHBIMU HECYIIIUMH CHCTEMAMHU
(IBYTIOSICHBIMM, U3TMOHO-)KECTKUMHU BaHTAMH U T. I1.) CIIEyeT NpelycMaTpUBaTh
BEPTHUKAJIbHbBIE U TOPU3OHTAJIbHBIE CBSI3U MEXK/Y HECYIIUMHU CHCTEMaMHU.

BAJIKH

13.24. IIpuMeHATD MaKeThI TUCTOB JJIS MOSICOB CBAPHBIX JBYTABPOBBIX OAJIOK, KaK
MpaBUJIO, HE pa3peniaeTcs.



Jist mosicoB GaJloOK HAa BEICOKOTIPOYHBIX O0OJTAX JOMYCKAETCS IPUMEHSATH TaKeThI,
cocrosiue He O6osee YeM U3 TpexX JUCTOB, IPU ITOM IUIOUIA/Ib MOSICHBIX YTOJIKOB
cienyeT npuHUMaTh paBHOU He MeHee 30 % Bcel romaau nosca.

13.25. ITosicHbIE MIBBI CBAPHBIX 0AJIOK, a TAKXKE IIIBBI, TPUCOCTUHSIOINE K
OCHOBHOMY CEUEHHIO OAJIKH BCTIOMOTaTeNIbHBIE JJIEMEHTHI (Hanmpumep, pedpa
YKECTKOCTHU), IOJKHBI BBHITIOJIHATHCS HEPEPHIBHBIMH.

13.26. IIpu nprMeHEHUN OJJHOCTOPOHHUX MOSICHBIX IIBOB B CBAPHBIX JBYTABPOBBIX
Oasikax, HECYIIUX CTATUYECKYIO Harpy3Ky, JOJKHBI ObITh BBITIOJHEHBI CIEAYIOLINE
TpeOOBaHUS:

pacueTHas Harpy3Ka J0JKHA ObITh MPUIIOKEHA CHMMETPHUYHO OTHOCUTEIHHO
MOTIEPEYHOTO CeUeHUs OATKH;

JOJIKHA OBITH 00ecIedeHa yCTOMYMBOCTh CKATOTO MosAca Oaki B COOTBETCTBUH C TI.
5.16%, a;

B MECTaX MPHUJIOKEHHUS K MOsICY OATKU COCPEAOTOUCHHBIX HAIPY30K, BKITIOYAs
Harpy3KH OT peOPUCTHIX KeJIe300€TOHHBIX TUTUT, JOJDKHBI OBITh YCTaHOBIICHBI
norepevHbie pedpa KeCTKOCTH.

B purensix paMHbIX KOHCTPYKIMH Y ONOPHBIX y3JIOB CIE€IYET IPUMEHSTh
JIBYCTOPOHHUE MOSCHBIE HIBBI.

B Gankax, paccuuThIBa€MBIX COTJIACHO TpeOoBaHuaM . 5.18*—5.23 nacrosmux
HOPM, MPUMEHEHNE OJHOCTOPOHHUX MOSCHBIX IIIBOB HE JOMYCKAETCS.

13.27. PebOpa KeCTKOCTH CBAPHBIX OAJIOK JIOJDKHBI OBITH yIaJICHBI OT CTHIKOB CTEHKH
Ha paccTosHue He MeHee 10 TonmuH creHku. B MecTax mepeceueHus CTHIKOBBIX IIIBOB
CTEHKH OaJIKM C MPOI0JIBHBIM PeOPOM KECTKOCTH HIBBI, IPUKPEIUIAIONINE PEOPO K
CTCHKE, CIIeyeT HEe JOBOJIUTH 10 CTHIKOBOTO 1IBa Ha 40 MM.

13.28. B cBapHBIX ABYTaBpOBBIX OagKax KOHCTPYKIMM rpynn 2—4 cienyer, Kak
IPaBUJIO, MPUMEHATH OJJHOCTOPOHHHE PeOpa )KECTKOCTHU C PacIOIOKEHUEM UX C
OJIHOM CTOPOHBI OAJTKH.

B 6ankax ¢ 0JHOCTOPOHHMMHU HOSCHBIMU IIBaMU pedpa KECTKOCTH CIeyeT
pacroJjaratb Co CTOPOHbI CTEHKH, IPOTUBOIIOJIOKHOMN pacloi0KEHUIO
OJIHOCTOPOHHUX IOSICHBIX IIIBOB.

IHOJAKPAHOBBIE BAJIKH

13.29. PacueT Ha NpPOYHOCTh MOAKPAHOBBIX OAJIOK CIIEIYET BHIIOIHATH COTIACHO
TpeOoBaHuAM 1. 5.17 Ha JeiicTBHE BEPTUKAIbHBIX U TOPU30HTAIIBHBIX HAIPy30K.
13.30%*. Pacyer Ha MPOYHOCTH CTEHOK MOJKPAHOBBIX OalIOK (32 UCKIIOUEHUEM OalloK,
paccUMTHIBAEMBIX Ha BEIHOCIMBOCTD, JJI1 KPAaHOB IPYII pexuMoB padoTsl 7K B exax
Metamutyprudeckux npou3BoacTB U 8K mo 'OCT 25546—82) crieqyeT BBINOIHATD 11O
dbopmyre (33), B KOTOPOI Mpu pacyeTe CeUeHU Ha OTIopax Hepa3pe3HbIX OAIOK
BMecTo koa¢unmenta 1,15 cnenyer npunumars kodpduuueHt 1.3.

13.31. PacueT Ha yCTOMYMBOCTD MOJIKPAHOBBIX OAJIOK CIEAYET BBIIIOJIHATD B
COOTBETCTBUH ¢ 1I. 5.15.

13.32. [IpoBepKy YCTONYMBOCTH CTEHOK U MOSICHBIX JIUCTOB TIOJIKPAHOBBIX 0aJIOK
CJIeZlyeT BBINOJHSTH COTJIACHO TPEOOBAHUAM pa3/l. 7 HACTOSAIIUX HOPM.

13.33*. [lonkpaHoBbIe OAJIKK CIEAYET PACCUUTHIBATh Ha BHIHOCIMBOCTD COTJIACHO
pa3z. 9 HacTOAIMX HOPM, IIPH 3TOM cliefyeT npuHuMate o = 0,77 npu KpaHax rpymmn
pexxuMoB padoThl 7K (B exax metamnyprudeckux npou3soacts) u 8K mo 'OCT
2554682 n = 1,1 B OCTaBHBIX CITyYasx.

B nonkpaHoBBIX Oankax A KpaHOB IpymIl pexuMoB padotsl 7K (B mexax
Metauryprudeckux mpou3BoacTB) U 8K mo 'OCT 25546-82 cTreHkH 1OTOTHUTEIBHO



CJIETyeT PAacCUUTHIBATH HA IPOYHOCTH COMIAcHO I1. 13.34* 1 Ha BRIHOCIIMBOCTh
cornacHo m.13.35%*.

Pacuer nmoakpaHOBEIX OaJIOK HAa MPOYHOCTH U HA BBIHOCIUBOCTH CIIEAYET
MIPOU3BOUTH HA JICHCTBHE KPaHOBBIX HArpy30K, YCTAHABIUBAEMBIX COTJIACHO
tpeboBanusM CHull no Harpy3kam u Bo3aeiCTBUAM.

13.34*. B cxxaToii 30He CTEHOK TMOJIKPAHOBBIX 0aJIOK U3 CTAJIHU C MPEETIOM TeKY4eCTH
10 400 MIIa (4100 KFC/CMZ) JTOJKHBI OBITH BBITIOJTHEHBI YCIIOBHUS:

VO +0106)> (04 + Ol )O10cy + Oy + 3Ty + Tioury)” SBRy ; (142)
Oy +Ojoex SRy (142)
Clocy + O SRy, (143)
Ty * Tloey + 7y <Ry, (144)
o, = Wl Tyy = %;%c,y = %;%w = 0,250, 3

oMy (145)*

Tloexy = 0,30',00,y;0'fy =—— T yy = 0,250'fy;
S — ko3 dunmenT, npuHIMaeMbIil paBHbIM 1,15 m1st pacuera paspesnbix 6anok u 1,3
— JUUIs pacyeTa CeueHuil Ha oropax Hepa3pe3HbIX OaJIoK.

B dbopmynax (145)*:

M, Q — COOTBETCTBEHHO U3rMOAIOLINI MOMEHT U IONIEepeYHast Cujla B CEUEHUU OaJIKU
OT pacyeTHOW HATPY3KH;

71 — K03((HUIMEHT yBeIMUEHHs BEPTUKAJIBHON COCPEOTOUCHHOM Harpy3Ky Ha
OTJIENIbHOE KOJIECO KpaHa, MpUHUMaeMblii cornacHo TpedoBanusm CHull o
Harpy3kam U BO3JE€HCTBUSIM;

F — pacueTHOe naBneHMe Kosieca KpaHa 0e3 ydeTa Ko3(ppuineHTa TMHAMUYHOCTH;

lef — ycioBHas amiHa, onpenensemas o popmyie

le=c-3f1/t, (146)

rae ¢ — k03¢ pULMeHT, MPUHUMAEMBbIH 7151 CBAPHBIX U MPOKATHBIX Oanok 3,25,
TSt 6aJIOK Ha BRICOKOTIPOYHBIX OonTax — 4,5;
Jif — cymMMa cOOCTBEHHBIX MOMEHTOB MHEPIIMH I0sica OaJIKU U KPAaHOBOTO pelibca WK
00LINI1 MOMEHT UHEPLIUH peNibca U Mosica B Cilydae MPUBApKU pesibca IIBaMH,
o0ecreynBaroIMMU COBMECTHYIO paboTy penbcea U 1osica;
M; — MECTHBII KpYTSIINI MOMEHT, ONIpeeieMblil 1o popmyiie
M; = Fe + 0,75 Qihy, (147)
rae € — YCJIIOBHBIN SKCIICHTPHUCHUTET, IPUHUMAEMBII paBHBIM 15 MMm;
Q: — monepeyHasi pacueTHasi TOPU30HTANIbHAS HArpy3Ka, BhI3bIBaeMasi IepeKocaMu
MOCTOBOT'O KpaHa ¥ HENapaJUIeIbHOCTBIO KPAHOBBIX ITyTEH, IPUHUMAEMasl COTJIACHO
tpeboBanusmM CHull o Harpyskam u Bo3/1€HCTBUM;

hr — BEICOTa KpaHOBOTO peibca;

b ft]3f
Jr=J; +—3 ~Cymma COOCTBEHHBIX MOMEHTOB MHEPIIMU KPYUEHUS pelibca U rosica,
e t; u by — COOTBETCTBEHHO TOJIIIMHA ¥ IIMPHUHA BEPXHETO (CKATOr0) Mosca OaIKH.
Bce nanpspkenus B popmynax (141) — (145)* cnenyer npuHuMaTh co 3HaKOM "utroc”.
13.35*. PacyeTr Ha BRIHOCJIMBOCTH BEPXHEH 30HBI CTEHKH COCTAaBHOM MOAKPaHOBOI
0ayKu cieyeT BBIOIHATE M0 popMyIie

0.55% +0361%, +0,40700 5 +0.56 5, < Ry, (148)



rae Rv— pacyeTHoe CONPOTUBIIEHUE YCTATIOCTH Ul BCEX CTaJCH, MPUHUMAEMOe
pPaBHBIM COOTBETCTBEHHO JIsl 0AJIOK CBAPHBIX M HA BBICOKOMPOYHBIX Oontax: Rv =75
MlIla (765 KFC/CMZ) u 95 Mlla (930 KFC/CMZ) JUISL CKATOW BepXHEH 30HBI CTCHKHU
(cedenus B mpoiere Ganku); Rv= 65 MIla (665 krc/cm?) u 89 MIla (875 kre/cm?) wis
pacTSIHYTOM BepXHEH 30HbI CTEHKU (OTIOPHbBIE CEUEHUSI HEPa3pe3HbIX 0aJIOK).
3uaueHus HanpspkeHui B popmyse (148) cnemyet onpenensats mo 1. 13.34* ot
KpPaHOBBIX HAarpy30K, ycTaHaBIMBaeMbIX cornacHo TpeboBanusiM CHull mo Harpyskam
U BO3IEUCTBUSIM.

BepxHue mosicHbIe IBBI B TOJIKPAHOBBIX OaKax JUisi KpaHOB TPYIIIT PEXKUMOB PabOTHI
7K (B nexax metamurypruueckux mpou3BojictB) U 8K mo 'OCT 2554682 nomkHbI
OBIThH BBITIOJIHEHBI C POBAPOM HA BCIO TOJIIUHY CTEHKH.

13.36. CB0OOIHBIE KPOMKH PACTSIHYTHIX MOSCOB MOJAKPAHOBBIX OAJIOK U OAIOK
pabovmx IIOMIAI0K, HETIOCPEICTBEHHO BOCIIPHHUMAIOIINX HATPY3KY OT MOJIBHKHBIX
COCTaBOB, JIOJDKHBI OBITH MPOKATHBIMU, CTPOTAaHHBIMU HJIM 00pE3aHHBIMHU MAITHHHON
KUCJIOPOJHOM WJIU TIJIa3MEHHO-IYTOBOM PE3KOM.

13.37*. Pa3mepsl pedep KeCTKOCTH MOIKPAHOBBIX 0aJIOK JOJHKHBI YAOBIETBOPSThH
TpeboBaHusM 11. 7.10, MpH STOM MIKMpPHHA BRICTYMAIONIEH YaCTH IBYCTOPOHHETO pedpa
nolikHa ObITh He MeHee 90 MM. J[BycTOpoHHHE MonepeyHbie pedpa KECTKOCTH He
JIOJKHBI IPUBAPUBATHCS K TTosicaM Oayiku. TopIiibl pedep )KeCTKOCTH JIOJDKHBI ObITh
IUIOTHO MIPUTHAHBI K BEPXHEMY TMOsCY OaJKy; IPH STOM B OajKkax Mo KpaHbl TPYIII
pexumoB padoTsl 7K (B nexax Metamyprudeckux npoussoacts) u 8K mo 'OCT
2554682 Heo0X0UMO CTPOraTh TOPILIbI, IPUMBIKAIOIINE K BEPXHEMY MOSCY.

B Gankax mox kpansl rpynn peskumoB padotel 1K—5K mo 'OCT 2554682
JIOTTYCKaeTCsl MPUMEHSATh OJTHOCTOPOHHUE MOIepeyHbIie pedpa KeCTKOCTH C
IPUBAPKON UX K CTEHKE U K BEpPXHEMY IOSICY U PACTIONOKEHUEM CcOrjacHo I. 13.28.
13.38. Pacyer Ha IPOYHOCTH MOJBECHBIX OATTOK KPAHOBBIX MyTel (MOHOPEIHCOB)
CJIETyeT BBITIOJNHSATE C YI€TOM MECTHBIX HOPMAaJIbHBIX HAMPSHKEHUN B MECTE
MIPUIIOKEHUS JaBJICHUS OT KoJieca KpaHa, HalpaBJIeHHbBIX BJIOJIb U TIOTIEPEK OCH
Oanku.

JIMCTOBBIE KOHCTPYKIIUU

13.39. KoHTyp momnepevHbIX 3JIEMEHTOB KECTKOCTH 000JI0UEK CIIeyeT
IIPOEKTUPOBATh 3aMKHYTHIM.

13.40. [1epenauy cocperOTOUEHHBIX Harpy30K Ha JINCTOBBIE KOHCTPYKIIMH CIIETYET,
KaK MPaBUJIO, IPELyCMaTPUBATh YEPE3 IIEMEHTBI KECTKOCTH.

13.41. B mectax conpspkeHUH 000JI04eK pa3InyHON (GOPMBI cle1yeT MPUMEHSTh, KakK
IIPABUJIO, IIJIABHBIE NIEPEXO/IBI B LIENAX YMEHBIIECHNS MECTHBIX HAPSKEHUI.

13.42. BrinosiHEeHNE BCEX CTHIKOBBIX IIBOB CJIEYET MPelyCcMaTpUBaTh JINOO
JIByCTOPOHHEH CBapKOM, JINOO OJJHOCTOPOHHEH CBApKOH C MMOJIBApKON KOPHS MU Ha
MOAKIA/IKaX.

B npoekTe cienyer yka3plBaTh Ha HEOOXOAUMOCTh 00€CIIeYeHus TNIOTHOCTH
COETMHEHUI KOHCTPYKIIMIA, B KOTOPBIX 3Ta MJIOTHOCTh TPEOyeTcs.

13.43. B 1uCTOBBIX KOHCTPYKIMSIX CIENYET, KaK IPaBUIIO, IPUMEHATH CBapHbIE
COoeTMHEHMS BCThIK. COEMHEHNS JTUCTOB TOJIIIMHON 5 MM U MEHEE, a TaKXKe
MOHTAKHBIE COEIMHEHUS JOIyCKaeTCs IPEAYCMaTPUBATh BHAXJIECTKY.

13.44. TIpu KOHCTPYHPOBAHUH JTUCTOBBIX KOHCTPYKLIUNA HEOOXOIUMO
[IpelyCMaTpUBaTh MHAYCTPUAIbHBIE METOBI UX U3TOTOBJIEHUS U MOHTaKa ITyTEM
IIPUMCHEHHS:

JIMCTOB U JICHT OOJIBIINX Pa3MEpOB;



croco0a pyJIOHUPOBaHMs, U3TOTOBIEHHS 3arOTOBOK B BUJE CKOPIYI U Jp.;

packposi, 00eCcreynBarOIEro HAaMMEHbIIee KOJIMYECTBO OTXOI0B;

aBTOMAaTUYECKOM CBApKH;

MUHUMAaJIBHOT'O KOJIMYECTBA CBAPHBIX IIBOB, BBINIOJIHAEMBIX HA MOHTAXE.

13.45. Tlpu npoeKTUpOBaHNUU IPSIMOYTOJIBHBIX WM KBaJAPAaTHBIX B IJIAHE MNIOCKUX
MeMOpaH NOKPBITUH B YIIaX ONOPHBIX KOHTYPOB CIIEAYyeT IPUMEHATh, KaK IPaBUIIo,
TUTAaBHOE COTIPSKEHUE IEMEHTOB KOHTYpa. /111 MeMOpaHHBIX KOHCTPYKIUH ClIeayeT,
KaK IPaBUJIO, IPUMEHSATD CTAJIU C MOBBIIIEHHON CTOMKOCTBIO IIPOTUB KOPPO3HH.

MOHTAZKHBIE KPEIIVIEHUA

13.46*. MoHTaXHbBIE KPEIJICHUSI KOHCTPYKITUHI 3IaHUH U COOPYKEHHH C
MOJAKPaHOBBIMH OaJTKaMH, PACCUUTHIBAEMBIMU Ha BBIHOCIIMBOCTb, a TAKXKE
KOHCTPYKIUH MO )KEeTIE3HOI0POKHBIE COCTaBBI CIEAYET OCYIIECTBISATh HAa CBAPKE
WJIM BBICOKOIIPOYHBIX OOJITaX.

BonTel kitaccoB Tounocty B 1 C B MOHTaXXHBIX COEIMHEHUSIX 3TUX KOHCTPYKIIUI
JIOTTYCKAETCs] IPUMEHSTh!

JUTSL KPETIJICHHSI IPOTOHOB, JIEMEHTOB (POHAPHON KOHCTPYKIIUH, CBSI3€H MO BEPXHUM
nosicaM (epM (Ipu HATMYUU CBA3EH MO HIDKHUM T10sICaM UJTU KECTKOW KPOBJIH),
BEPTHUKAIBHBIX CBs3€H M0 depmam U GoHApsM, a TAKKE ANEMEHTOB (axBepKa,

JUTSL KpETUICHUS CBA3€H TI0 HIDKHUM TosicaM (pepM Mpu HaJIMYHUH KECTKOU KPOBIU
(>xene300€TOHHBIX UM ApMUPOBAHHBIX TUIUT U3 SYEUCTHIX OETOHOB, CTAJIHLHOIO
NpOoPUIMPOBAHHOTO HACTUIIA U T. I1.);

JUTSL KPETIJICHUS CTPOIUIIBHBIX M MOACTPONUIBHBIX (PepM K KOJIOHHAM U CTPOMHIIbHBIX
dbepM K TOACTPONUIIBLHBIM IPU YCIOBUH MEPEIadl BEPTHKAIBLHOTO OTIOPHOTO
JIaBJICHUS YEPE3 CTOJIUK;

JUTSL KpETUICHUST Pa3pe3HbIX MOJKPAHOBBIX OAJIOK MEXKY CO00M, a TakKe ISt
KpEIJIEHUS UX HI)KHETO Mosica K KOJIOHHAM, K KOTOPBIM HE KPEMsATCs BEpTUKAIbHBIE
CBSI3H;

JUTSI KperieHus 0aiok pabovrx IUIOIIAI0K, HE MOABEPraroIINXCs BO3EHCTBHUIO
JTUHAMHUYECKUX Harpy3o0K;

JUTSL KpEIUJIEHUS! BTOPOCTENIEHHBIX KOHCTPYKLIHUM.

14. TONOJTHUTEJIbHBIE TPEBOBAHUSI 11O NPOEKTUPOBAHHIO
KUJIbIX U OBIIECTBEHHBIX 3JAHUU U COOPYXXEHUU
KAPKACHBIE 3/IAHUSA

14.1-14.3 u Tabn. 43 UCKITIOYCHBI.

14.4*. Jlns mepepacnpeneneHrs n3rudarmx MOMEHTOB B DJIEMEHTAaX PaMHBIX
CUCTEM JIOITYCKaeTCsl MPUMEHEHHUE B y3JIaX COSAMHEHUS PUTeJiel ¢ KOJTOHHAMU
CTaJIbHBIX HAKJIAJIOK, PAOOTAIONMNX B TUTACTHYECKOM CTA/IUH.

Haknagxu cienyer BBINOIHATB U3 CTAJEH ¢ mpeneiaoM Tekydectu 1o 345 Mlla (3500
Kkre/em?).

Ycunus B HaKJIaKax cleayeT ONnpelesiTh IPU MUHUMAILHOM MpeAeie TeKYy4eCTH
Oy,min = Ryn 1 MaKCHUMaJIbHOM IIpeJeNie TEKYYECTH Oymax = Ryn + 100 MIla (1000
Kkre/em).

Haknagku, paboratoiue B IiIacTHYECKON CTaIuu, IOJDKHBI UMETh CTPOTAHHBIE UITU
(dbpe3epoBaHHBIC MPOAOIBHBIE KPOMKH.

BUCAYUE IIOKPBITHUA



14.5. JIist KOHCTPYKIMI U3 HUTEH CIEYET, KaK MPaBUJIO, IPUMEHATh KaHAThI, IPSIU
Y BBICOKOIIPOYHYIO IIPOBOJIOKY. JIOIIyCKAETCs IPUMEHEHHUE IIpOKaTa.

14.6. KpoBiist BUcsiuero noKphITUs, Kak IPaBUIIo, JOJIKHA OBITh PACOIOKEHA
HETOCPEACTBEHHO Ha HECYIINX HUTAX M MOBTOPATH 00pazyeMyro UMy Ghopmy.
JlomyckaeTcst KpOBIIIO TOAHATH HaJl HUTSAMH, OIIEPEB HA CHIELUAIbHYIO HaJCTPOCUHYIO
KOHCTPYKLUIO, HJIU TTOABECUTH K HUTSAM CHU3Y. B 3TOM cityuae opma KpoBiar MOKET
OTJIIMYATHCS OT (POPMBI IPOBUCAHUS HUTEH.

14.7. OuepTaHus ONOPHBIX KOHTYPOB CIEAYET Ha3HAYATh C YYETOM KPUBBIX JaBJICHUS
OT YCWJIMH B IPUKPEIICHHBIX K HUM HUTSX IIPU PACUETHBIX HArpy3Kax.

14.8. Bucsume MOKPHITUSA CIIEAYET PACCUUTHIBATh HA CTAOMIBHOCTH (POPMBI OT
BPEMEHHBIX Harpy30K, B TOM YHCJIE OT BETPOBOI0 OTCOCA, KOTOpasi T0JKHA
o0ecnieunBaTh repMETUYHOCTh IPUHATON KOHCTPYKLIMU KpoBiu. [Tpu sTom cnenyer
IIPOBEPATh U3MEHEHUE KPUBU3HBI IOKPBITHS 110 ABYM HaIPaBJICHUSM — BJIOJIb U
nonepek HuTeil. Heobxonumas cTabuabHOCTD JOCTUTAETCS C IIOMOILBIO
KOHCTPYKTUBHBIX MEPOIIPUATHNA: YBEJIMUEHUEM HATSHKEHUSI HUTH 3a CUET Beca
MOKPBITUS WM IPEJBAPUTEIHLHOTO HAIIPSHKEHUS; CO3aHUEM CIIeUaIbHON
CTa0MWIIN3UPYIOLIEH KOHCTPYKLUH; IPUMEHEHUEM U3THOHO-)KECTKUX HUTEH;
IIPEBPALIEHUEM CUCTEMBI HUTEH U KPOBEIbHBIX IIJIUT B €AUHYIO KOHCTPYKIIUIO.

14.9. Ceuenrie HUTU AOJKHO OBITH PACCUMUTAHO [0 HAUOOIBIIEMY YCHUIIHUIO,
BO3HUKAIOILIEMY IIPU PaCYETHON Harpy3ke, C yueToM U3MEHEHUS 3aJaHHON
TEOMETPHHM NTOKPBITUS. B ceTuaThIxX cucTeMax, KpoMe 3TOr0, CEYEHUE HUTU JOJKHO
OBITH MMPOBEPEHO HA YCHJIME OT ACHCTBUS BPEMEHHON HArpy3KH, pacrol0KeHHOU
TOJIBKO BJIOJIb JAHHOM HUTH.

14.10. BepTukanbHble ¥ TOPU30OHTATIbHBIE IEPEMELICHHSI HUTEH U YCHIIUS B HUX
clleflyeT ONpeAesaTh C yU4EeTOM HEIMHEHHOCTH paboThl KOHCTPYKIMNA MOKPBITHUS.
14.11. KoaddurmenTs! yciaoBuit pabOThl HUTEH U3 KAHATOB U UX 3aKPEIICHUN
ciieflyeT MIPUHUMATh B COOTBETCTBUU C pa3A. 16. [l cTabMIn3upyonx KaHaToB,
€CJIM OHM HE SIBIISIOTCA 3aTSHKKaMU I OLIOPHOTO KOHTYpa, KO3 (PUIIMEHT yCI0BUI
pabortsl ) = 1.

14.12. OnopHble y351bl HUTEH U3 MPOKATHBIX MPOQUIIEH ClieayeT BhINOIHITh, KaK
MPABUJIO, IIAPHUPHBIMU.

15*. JTOTIOJHUTEJbLHBLIE TPEBOBAHMS IO MPOEKTUPOBAHUIO
OTIOP BO3IYIIHBIX JUHUAN DJIEKTPONMEPEJAYN, KOHCTPYKIIUAI
OTKPBITHIX PACIPEJIEJTATEJILHBIX YCTPOVCTB U TUHUN
KOHTAKTHBIX CETEN TPAHCIIOPTA

15.1*. Ins onop BO3IyUIHBIX TUHUHN nekTponepenaun (BJI) u koHCTpyKIHii
OTKPBITBIX pacnpeaenuTeabHbIx YeTpoicTB (OPY) u uHuit KOHTaKTHBIX ceTei
tpancnopta (KC) cnenyer, kak mpaBuio, IPUMEHSATh CTAIH B COOTBETCTBUU C Ta0II.
50* (xpome craneit C390, C390K, C440, C590, C590K) u Tabx. 51, a.

15.2*. bonts! k1accoB Tounoctu A, B u C st onop BJI u koncTpykuuit OPY
BbICOTOM 710 100 M cneayer mpuHUMATh Kak JUisl KOHCTPYKIIHM, HE paCCYMThIBAEMBIX
Ha BBIHOCIIUBOCTH, a JUIst ONOp BeIcOTON Oosee 100 M — Kak 17si KOHCTPYKITHH,
pPacCUNTBHIBAEMBIX Ha BEBIHOCIUBOCTD.



15.3. JIuTele neranu cienyeT NpOoeKTUPOBATh U3 YIIIEPOAUCTON cTanu Mapok 35J1 u
45J1 rpynn otnuBok I u 1T mo TOCT 977-75*.

15.4*. Ilpu pacuerax onop BJI u korcrpykuuit OPY u KC cnexyer npuHuMaTh
KO3(PHUITMEHTHI YCIIOBHI pabOThI, yCTaHOBIICHHBIE pa3a. 4* u 11, a Takke 1o TaoJI.
44%* 1. 15.14* u npui. 4* HaCTOSAIIMUX HOPM.

Pacyer Ha IPOYHOCTH 3JIEMEHTOB OMOP, 38 UCKIIIOUEHUEM pacueTa CEUeHH B MecTax
KPEIUICHUS PACTSHYTBIX 3JIEMEHTOB U3 OJMHOYHBIX YTOJIKOB, TPUKPEIUIIEMBIX OJTHOM
MOJIKOM OonTamH, 1Mo 1. 5.2 He TOMyCKaeTCs.

Tabnuua 44*

Koaddutnmentsr
DIeMEHTbI KOHCTPYKLUI yCJIOBHI pabOTHI .

1. Cxatble nosica U3 OJJUHOYHBIX YIOJIKOB CTOEK
CBOOOJTHO CTOSIIIMX OMOP B MEPBBIX ABYX
HaHeJsX OT OalIMaka IpH y3JI0BBIX
COCIMHEHUSIX

a) Ha CBapKe 0,95
0) Ha Oonrax 0,9
2. Cxartble JIeMEHTHI INIOCKUX PeIIeTYaThIX
TpaBepcC U3 OJIMHOYHBIX PABHOIOIOYHBIX
YTOJIKOB, IPUKPEIUISIEMBIX OJJHOM MOJIKOH (pHC.
21):

a) mosica, MPUKPEIIAEMbIE K CTOMKE OTIOPBI 0,9
HETOCPEJCTBEHHO ABYMs OostaMu U Oosee
0) nosica, MpUKpPEIUIsIEMbIe K CTOHKE OMOPHI 0,75
OJIHUM 0OJTOM MIIH Yepe3 (pacoHKy
B) PacKOCHI U paCIOpPKU 0,75
3. OTTSKKHM U3 CTATBHBIX KAHATOB U ITYYKOB
BBICOKOIIPOYHOM MPOBOJIOKU:

a)J171s1 IPOMEXKYTOUYHBIX OIOP B HOPMaJIbHBIX 0,9
pexumax paboThl

0) /U1 aHKEpPHBIX, aHKEPHO-YTJIOBBIX U YTJIOBBIX
orop:

B HOPMAJIbHBIX PEKUMaxX paOOTHI 0,8

B aBapUIHBIX peKUMax paboThI 0,9
[Ipumevanue: YkazaHHble B Tabnuiie KOdGUIUEHTH! YCIOBHUMA
paboThI HE PaCHPOCTPAHAIOTCS HA COCTUHEHUS DJIEMEHTOB B y3JIaXx.

15.5. Tlpu onpeneneHuy NpuBEACHHON TMOKOCTH MO Ta0J1. 7 HaHOOJBIIYIO THOKOCTh
BCETO CTEPXKHS A CIEAYyeT BBIYUCISITH IO (popMyiam:

JUTSL 9€THIPEXTPAHHOTO CTEPIKHS C MApaJUICIIbHBIMU TI0SICAMH, IIAPHUPHO OIMEPTOTO IO
KOHIIaM

A = 2l/b; (149)

JUISL TPEXTPAHHOTO PABHOCTOPOHHETO CTEPIKHS C MapauleIbHBIMU MOSICAMH,
HIAPHUPHO OIEPTOTO MO KOHIAM

A =2,51/b; (150)
JUTSL CBOOOTHOCTOSIIICH CTOMKY MUpaMUAaIbHON opmbl (puc. 9)*
= 20 b (151)

O0o03Ha4yeHus, npuHATHIC B popmynax (149) — (151):



1 =1,25(bs /bi)2 —2,75(bs /b;) + 3,5 — ko3 puttueHT A1 ONIPECICHHS paCUCTHON
JUTAHEI;

| — reomeTpudeckas JIMHA CKBO3HOTO CTEPIKHSI,

b — paccTosiHue MeX1y OCSIMH MOSICOB Y3KOW I'PaHK CTEPIKHS C MapaljIeIbHBIMU
MOSICaMH;

h — BeICOTA CBOOOIHO CTOSIIENR CTOMKY;
bs 1 bj — paccTostHES MEXKTy OCSIMH IOSICOB MUPAMUIAIBLHON OMOPBI COOTBETCTBEHHO
B BEPXHEM U HIDKHEM OCHOBaHUSX HanOOJIee Y3KOU rpaHH.
15.6. Pacder Ha yCTOWYHMBOCTh BHEIICHTPEHHO-CXKATBIX U CKATO-U3THOAEMBIX
CTEP>KHEM CKBO3HOI'O CEYEHUs, TOCTOSIHHOTO 110 JUIMHE, CAEAYET BBITOIHAThH

COrJIaCHO Tpe6OBaHI/I${M pas3n. 5 HaCTOAIIUX HOPM.
a) 0)

I, I

m

Puc. 21. CxeMsI TpaBepc
a — C TPEYTObHOI perreTkoit; 6 — To ke, CO CTOWKaMK

J171s1 paBHOCTOPOHHMX TPEXTPAHHBIX CTEPKHEU CKBO3HOI'O CEYEHUS, TOCTOSTHHOTO 110
JUTMHE, C pEHIeTKaMHU U MJIAHKAMH OTHOCUTENBHOU SKCLIEHTPUCUTET M CIEayeT
BBIYHCIIATH 1O (hOpMyIaM:

IpU U3TUOE B MIIOCKOCTH, MEPIIEHANKYIISIPHON OJTHOM U3 rpaHel

m = 3,48M/(Nb); (152)
npu H3ruode B IIIIOCKOCTH, HapaHHCHBHOﬁ OHHOﬁ us3 rpaHeﬁ
m = 3AM/(Nb), (153)

rie b — paccTosiHEE MEX/Ty OCSMH MOSICOB B TUIOCKOCTH TPAHH,

L — xoadduruent, papubii 1,2 mpu 601TOBBIX coequHeHUsX U 1,0 — Mpu cBapHBIX
COCIIMHEHUSIX.

15.7. Tlpu pacueTe BHEIIEHTPEHHO-CKATHIX U CKATO-U3THOAEMbIX CTEp)KHEH
CKBO3HOTI'O CE€UEHHS COTIacHO TPeOOBAHUSM I1. 5.27* HACTOSMIMX HOPM 3HAUECHUE
HKCIIEHTPUCUTETA IPU OOJITOBBIX COCTMHEHUSAX HIEMEHTOB CIIElyeT YMHOXKATh Ha
koa¢unuent 1,2.

15.8. TIpu npoBepke yCTOHYMBOCTH OTJEIBHBIX MMOSICOB BHELIEHTPEHHO-CKATHIX U
CKaTO-U3ru0aeMbIX CTOEK CKBO3HOTO CEYEHHSI OIOP C OTTSHKKaAMH MPOIOJIBbHYIO CHITY
B Ka)XJIOM I0SICE CIIEAYET OMPEACTATh C YIETOM YCHIIUS OT U3TUOAIOIIEro MOMEHTa



M, BeIUHCIIsIEMOrO 10 1ehOpMUPOBAHHOM cxeme. 3HaUeHUE 3TOT0 MOMEHTA B
cepeivHe JIMHbI ApPHUPHO-ONEPTON CTOMKH TOJHDKHO ONpeAesaThCs 1o (hopMmyIie

Ly + So) (154)

rae My — usrubaronuii MOMEHT B CepeiHe [UIMHBI OT MONePeuHOil Harpy3KH,
OTIpe/IeNIIEMbI KaK B OOBIYHBIX OANTKaX;

o=1- 0,1N|2/ (EJ); 3mech J — MOMEHT MHEPIIMU CEUCHHSI CTOUKH OTHOCHTEIBHO OCH,
NEePIEHINKYIISIPHOH IJIOCKOCTH JCHCTBUS MONIEPEYHON HArPYy3KH;

| — nuHa cToMKy;

N — nmpotosibHast cuiia B CTOMKE;

fq — mporu6 cToliku B cepeyHe AIMHBI OT IONEPEUHOH HArpy3KH, ONpeAeIieMblil Kak
B OOBIYHBIX OQJIKaXx;

fo = 1/750 — cTpenka Ha4aIbHOTO UCKPUBIICHHS CTOMKH;

L — k03pPunment, npuHUMaeMsblii coraacHo 1. 15.6.

15.9. Tlonepeunyro cuiny Q B ¢KaTo-U3rUOAEMBIX M NIAPHUPHO-OMIEPTHIX CTOHKAX
CKBO3HOT'O CEYCHUS, IOCTOSTHHOTO IO JITMHE, B OTIOPAX C OTTSKKAMU CIICTyET
NPUHUMATD MTOCTOSIHHOM IO JJTMHE CTOWKH U ONIPEICIIATh 10 GopmyIie

O = Opax + 22 (1 1) (155)

rie Qmax — MaKCUMasbHas ONEPEYHAst CUJIa OT BHEIIHEH Harpy3KH.

Ocranbnbie 0603HaueHus B popmyiie (155) npuHATH TakuMH, Kak B popmyse (154).
15.10*. Pacyer Ha yCTOMYMBOCTH C3KATBIX CTEPKHEH KOHCTPYKLIUNA U3 OJMHOYHBIX
YTOJIKOB CJIEAYET BBIIOJIHATD, KaK IIPaBUJIO, C YUETOM 3KCLIEHTPUYHOI'O IPUIIOKEHUS
IIPOJOJIBHBIX CHIL.

JlommyckaeTcsi pacCUMThIBATh 3T CTEP’KHU KaK LIEHTpaJIbHO-CcxKaThie 1o hopmye (7)
IPU YCIOBUU YMHOXEHHUS MIPOIOJIBHBIX CUJI Ha KO3(D(DULIMEHTHI am U
npuHUMaeMble He MeHee 1.0.

B npoctpancTBeHHBIX 0ONTOBBIX KOHCTPYKIHMSIX O pHC. 9* (kpome puc. 9%,6 u
KOHIIEBBIX OIIOP) IIPHU LIEHTPUPOBAHUH B Y3J1aX CTEPKHEN U3 OJMHOUYHBIX
PABHOMOJIOYHBIX YIOJIKOB 0 UX PUCKaM IPU OJHOPSITHOM PaCIOI0KEHUHU OOJITOB B
AJIEMEHTaX PEIIETKH U NPUKPEIJIEHUH PACKOCOB B y3JI€ C ABYX CTOPOH IOJIKH Iosica
3HAYCHUS KOAP(OUIIMEHTOB Oy M Qg OTIPEIEIISIOTCS:

Juis oscoB ¢ 2 < 3,5 (mpu 2> 3,5 cinenyer npuHUMath 4= 3,5) o ¢popmyaam:

npu 0,55 < ¢/b < 0,66 1 Nypg/Np < 0,7

M =M, +

a, = 1+[c/b—0,55+71(0,2—0,0571)]N,,,d /N, | (156)*
npu 0,4 < ¢/b < 0,55 1 Njpg/Nm < (0,33c/b — 0,58
a,, =095 +0,1c/b+[0,34 —062¢/b+ 71(0,270,0571)]de N, (156,a)

JUTSL PACKOCOB (C OTHOIIIEHUEM PACCTOSIHUS TI0 TIOJIKE YTOJIKA packoca OT 00yIIKa 10
PHCKH, Ha KOTOPOH YCTaHOBJIEHBI OOJTHI, K IIMPUHE MOJIKU YTOJIKa packoca, paBHOM
ot 0,54 1o 0,60), mMpUMBIKAIOIIUX K paCCYUTHIBAEMOM MaHENH Mosica, o popmysam:
npu 0,55 < ¢/b < 0,66 u Nyg/Nm < 0,7

og=1,18 —0,36¢/b + (1,8¢/b — 0,86)Nma/Nm; (157)*

og =1-0,04c/b + (0,36 — 0,41¢/D)Nma/Np - (157, a)

Jl5is mpocTpaHCTBEHHBIX OOITOBBIX KOHCTPYKIIMIA 1O puc. 9%, 2, 0, e B popmynax
(156, a) u (157, a) cnenyer npuauMathb 0,45 < c/b < 0,55

B npocTpaHCTBEHHBIX CBAPHBIX KOHCTPYKIUSIX U3 OJUHOYHBIX PABHOTIOJIOYHBIX
YTOJIKOB 110 puUC. 9%, 6, & (KpOMe KOHIIEBBIX OIIOP) C MPUKPEIIEHUEM PACKOCOB B y3Iie
TOJILKO C BHYTPEHHEH cTOPOHBI MOJKHK Tosica MPH Nyg/Nm < 0,7 3HaYeHHs

KO3 PHUIHUEHTOB Oy M Oy TPUHUMAIOTCS:



IpY HEHTPUPOBAHUY B y3J1aX CTEP)KHEH 10 LIEHTPaM TSHKECTU CeUeHHH om = oy = 1,0;
IPU LIEHTPUPOBAHUHU B y3J1aX OCEH pacKOCOB Ha OOYIIOK mosAca om= og=1 +

O,lZde/Nm.

ITpu pacuere KOHCTPYKIMI HA COBMECTHOE AEUCTBUE BEPTUKAIBHBIX U ITONEPEUHBIX
HArpy30K U KpYyTsILIEro MOMEHTA, BEI3BAHHOTO OOPHIBOM MPOBOJIOB HJIK TPOCOB,
JIOITYCKAeTCs MPUHUMATh o = o = 1,0.
O06o3HaueHus, npuHATHIE B popMmynax (156)* — (157, a) nisa onpeneneHus om v oy.
C — paccTosTHUE T10 TIOJIKE YroJiKa mosica OT 00yIIKa A0 PUCKH, Ha KOTOPOit
PacIoIOXKeH LEHTp y371a;

b — mpuHa MOJNKK yroJika mosca;
7 — yCJIOBHasi THOKOCTD M0sICa;
Nm — po10JIbHAs CUJla B MTAHENH 105Ca;
Nmd — CyMMa MPOEKIINil Ha OCh MOsICa YCUJIMIA B PACKOCAX, MPUMBIKAIOIIUX K OJHOU
II0JIKE I0sica, lIepelaBaeMasi Ha HETo B y3JI€ U OIpeiessieMast Py TOM K€ COUeTaHUuU
Harpy3okK, kak ans Npy; mpu pacuete nosica mpuHUMaeTcst Oonbiiee u3 3Ha4eHUN Ny,
MOJIyYEHHBIX JJIS y3JI0B 110 KOHIIAM TaHEelH, a [IPU pacuyeTe packocoB — JUIsl y37a, K
KOTOPOMY IPUMBIKAET PacKoc.
15.11*. I'uOKOCTh MEPBOTO CHU3Y packoca U3 OJUHOYHOTO YTOJIKA PEeIeTIaTon
CBOOOJTHO CTOSIIEH CTOMKH HE JIOJDKHA TTpeBbImath 160.
15.12. OTKIIOHEHHUS BEpXa OTOp U BEPTUKAIBHBIE TPOTHOBI TPAaBEPC HE TOIDKHEI
MPEBBIIIATh 3HAUCHUH, MPUBEJCHHBIX B Ta0M. 45.

Tab6muna 45

Koncrpykuun n OtnocutenbH | OTHOCUTENBHBIE TPOTUOBI TpaBepcC (K AJIUHE
HampaBlieHUE 13(S MpoJIeTa WK KOHCOJIN)
OTKJIOHCHHS OTKJIOHCHHS
CTOEK BEPTUKAIbHBIC TOPU30HTAIILHBIE
(x BeIcOTE ) B Ha B [IPOJIETE | HA KOHCOJIN
MpoJieTe | KOHCOJIHU
1. KoH1eBsie u 1/120 1/200 1/70 He orpannuuBaroTcst
yrioBbie onops! BJI
AHKEPHOTO THUIIa
BBICOTOM 710 60 M
BJIOJIb IPOBOJIOB
2. Onopsr BJI 1/100 1/200 1/70 To xe
AHKEPHOTO THUIIa
BBICOTOM 70 60 M
BJI0JIb IPOBOJIOB
3. [IpomexxyTOUuHBIE He 1/150 1/50 To xe
onopsl BJI (kpome OTPaHUYMBAIO
MEPEXOJIHBIX ) BIOJb TCS
TIPOBOJIOB
4. Ilepexoanbie 1/140 1/200 1/70 To xe
onopsl BJI Bcex
TUIIOB BBICOTOM
cBhire 60 M BIOJIb
MIPOBOJIOB




5. Onopsr OPY 1/100 1/200 1/70 1/200 1/70
BJIOJIb [TPOBOJIOB

6. To xe, momepek 1/70 He orpannuuBarorcs
IPOBOJIOB

7. CToiiKku Orop 1o 1/100 - — — -
000pyI0BaHue

8. banku non - 1/300 1/250 — —
o0opy0BaHue
[Ipumeuanus: 1. Otkionenus onop OPY u tpaBepc onop BJI B aBapuiinom u
MOHTQXHOM PEXUME HE HOPMUPYIOTCSI.

2. OTKJIOHEHHsI ¥ IPOTHOBI 10 1103, 7 ¥ 8 JOJKHBI OBITh YMEHBIIICHBI, €CJIH
TEXHHUYECKUMHU YCIOBUSIMH HA IKCILTyaTaIuio 000pyI0BaHUs yCTaHOBIICHEI OoJiee
JKECTKUE TPeOOBaHMUS.

15.13. B cranpHbix kKoHCTpYKUUX onop BJI u OPY 13 olMHOYHBIX YyroJIKOB
muadparMel CIEIyeT paclojiarate He pexe uyeM depe3 15 M, a Takke B MecTax
MPUIIOKEHUS COCPETOTOUEHHBIX HATPY30K U MIEPETIOMOB MOSICOB.

15.14*. B 01HOOOITOBBIX COCMHEHHUAX HIEMEHTOB PEIICTKH (PACKOCOB M PACIIOPOK)
KpOME MOCTOSIHHO pa0OTaIONINX HA PACTSIKEHHUH MIPHU TONILKHE TOJIKU A0 6 MM U3
cranei ¢ npenenom tekydectu g0 380 Mlla (3900 kre/em?) paccTosiHue OT Kpas
3JIEMEHTA JI0 IIEHTPa OTBEPCTHUS BIOJIb YCHIINS JoMycKaeTes npuauMath 1,35d (rae d
— IMaMeTp OTBEPCTHs1) O€3 JOMyCKa B CTOPOHY YMEHBIIEHUS ITPU U3TOTOBJICHUU
3JIEMEHTOB, O YeM JIOJDKHO OBITh yKa3aHo B mpoekTe. [Ipu 3Tom B pacuere Ha cMsTHE
COCIIMHSEMBIX JJIEMEHTOB KO3()PHUIIMEHT yCIOBHI pabOTHI #, COSTUHEHUS B (hopMyIie
(128) cnenyer npuHuMath paBHbIM 0,65.

B 01HOG0ATOBBIX COETMHEHUSX PJIEMEHTOB, TIOCTOSIHHO Pa0OTAIOIINX HA PACTIKEHUE
(TsIT TpaBepc, IEMEHTOB, TPUMBIKAIOIIUX K y371aM KPEIJICHUs! TPOBOJIOB U TPOCOB, U
B MECTaX KpeIUIeHus 000py0BaHNUs), pACCTOSIHUE OT Kpas DJIEMEHTA JI0 IIeHTpa
OTBEPCTHUSA BAOJb YCUJIHS CIIeyeT MPUHUMATh He MeHee 2d.

15.15. Packochl, MpUKpEIUIIeMbIe K TTOACY O0JITaMU B OJTHOM Y3JI€, TOJKHBI
pacrosaratbcs, Kak MpaBujio, ¢ ABYX CTOPOH TOJIKU TOSICHOTO YTroJIKa.

15.16. B 00NTOBBIX CTHIKaX MOSICHBIX PABHOIMOJIOYHBIX YTOJIKOB YUCIIO OONTOB B
CTBIKE CJIEIyeT Ha3HA4aTh YETHBIM M PACIIPEACIIATH OOJITH TOPOBHY MEXIY MOJTKAMU
yToJKa.

KonuyecTBo 00TOB NpU OHOPSAHOM M IIAXMATHOM MX PACTIONIOKEHHUH, a TAKKE
KOJIMYECTBO MOMEPEYHBIX PAOB OOJIITOB MPHU ABYXPSITHOM HX PACIIONOKEHHH CIEAYEeT
Ha3Ha4aTh He 00JIee MATH Ha OJHOMU TMOJIKE YTOJIKA C KaXKJI0W CTOPOHBI OT CTHIKA.

16. TOMOJHUTEJBHBIE TPEBOBAHUS 11O TPOEKTUPOBAHUIO
KOHCTPYKIIMIA AHTEHHBIX COOPYKEHHUMH (AC) CBSI3U BBICOTOM
JI0 500 M

16.1. IIpn npoextupoBanuu AC cinenayer npeaycMaTpuBaTh:

CHUKEHHUE a3POJMHAMUYECKOTO COTPOTUBIICHUS COOPYKEHUS U OTAEIBHBIX €r0
AIIEMEHTOB;

palMoHaIbHOE pacipeieNieHne YCHUIINM B 3JIEMEHTAaX KOHCTPYKIUN TyTeM
WCITOJIH30BAHUS MPEIBAPUTEIHLHOTO HATIPSDKCHHS;

COBMEIIIEHNE HECYIINX U PATUOTEXHIUUECKUX (YHKITHIA.

16.2*. lnst koncTpykuuu AC ciemyer, Kak MpaBuiIio, IPUMEHSITh CTAIH B
cooTBeTcTBUU ¢ Tabi. 50* (kpome craneit C390K, C590, C590K) u tadx. 51, a.



16.3. Jlns OTTSYKEK U DJIEMEHTOB aHTEHHBIX IOJIOTEH CJIEYET IPUMEHATH CTalbHbIE
KaHaThl KpyrJjble OlIMHKOBaHHbIE 110 TpyIie CC, rpy30Bble HEpacKpy4UBaIOIIUECS
OJIMHApPHOM CBUBKHM (CHUPAJIBHBIE) WK HEPACKPYUUBAIOIIMECS JBOIHON KPECTOBOM
CBUBKH C METAINTHYECKUM CEPACUYHUKOM (KPYTIOMNPSAIHBIC), IPU 3TOM CIHPAIbHbBIE
KaHaThl JOJIKHBI IPUMEHATHCA TP pacueTHbIX yeunusax 1o 325 kH (33 tc). B
KaHaTax cJeayeT MPUMEHSITh CTAJbHYIO0 KPYTIYI0 KaHATHYIO TPOBOJIOKY HAHOOIbIINX
auameTpoB Mapku 1. [[ist cpeHe- M CUIIbHOArpeCCUBHBIX CPEZL JOIYCKAIOTCS KaHAThI,
ormHKoBaHHbBIE 110 rpyre JKC, ¢ TpeboBanusMHu s KaHaToB rpynisl CC.
JlonyckaeTcsi npuMeHEeHUE pacKpyUMBAIOLIUXCSl KAHATOB IIPU yIIMHEHUH Ha 25 %
OOBSI30K M3 MSTKOM OIIMHKOBAHHOW MPOBOJIOKU IO KOHIIAM KaHATOB.

JI11 OTTSIKEK CO BCTPOEHHBIMU U30JIATOPAMU OPELIKOBOTO TUIIA CIIEAYET IPUMEHSITh
CTaJIbHbIE KaHAThl C HEMETANINYECKUMH CePACUYHUKAMU, €CII ITO AOMYCKAeTCs
PaAMOTEXHUYECKUMU TPEOOBAHUSIMH.

JI71st OTTSIKEK ¢ yCUITUSIMU, TPEBBIIIAIONIMMU HECYIIYIO CITIOCOOHOCTh KAaHATOB U3
KpYTJIOM IPOBOJIOKH, AOIYCKAETCs IPUMEHEHHUE CTAIbHBIX KAHATOB 3aKPBITOTO THIIA
U3 3eTOOPAa3HbBIX U KIIMHOBUIHBIX OLIMHKOBAHHBIX MTPOBOJIOK.

16.4. KoHIIBI CTambHBIX KAHATOB B CTaKaHaX WM My(Tax cienyeT 3aKperuisiTh
3aJIMBKOM ITUHKOBBIM ciiaBoM ITAMO9-1,5J1 mo TOCT 21437-75*,

16.5. [1nst 271eMEHTOB aHTEHHBIX MOJIOTEH CIIEAYET MPUMEHSATh MPOBOJA 1O Tab1. 64.
[TpumeHeHre MeAHBIX MPOBOJIOK JIOMYCKAETCS TOJIBKO B CIIydasX TEXHOJIOTUYECKOM
HEO0OXOIUMOCTH.

16.6. 3HaueHne pacueTHOTO COMPOTUBIICHHUS (YCUITUS) PACTSKEHHUIO IIPOBOIOB U
IIPOBOJIOK CJIEYET IPUHUMATh PaBHBIM 3HAUEHUIO PA3PbIBHOTO YCUIIMS,
YCTaHOBJIEHHOMY rOCYAapCTBEHHBIMH CTaHAApTaMU, JIEICHHOMY Ha KO3 dUireHT
HAJIe)KHOCTH 10 MaTEPHAILY Jin:

a) JUTsl AIIOMUHUEBBIX U METHBIX ITPOBOJIOB Jim = 2,5;

0) A5 cTaneaTtOMUHEBBIX IPOBOIOB ITPU HOMUHAIIBHBIX CEUECHUSX, MM

16 m 25 I = 2,8;

35-95 =25

120 u 6onee  ym = 2,2;

B) 7151 OMMETaNIMYECKUX CTATeMEIHBIX TPOBOJIOK iy = 2,0.

16.7. Ilpu pacuerax koHcTpykuuid AC cienyer npuHUMaTh KO3 (PUIMEHTHI YCIOBUN
paboThl, ycTaHOBIIEHHBIE pa3f. 4* u 11, a Takke mo Tabi. 46.

Tabmuma 46
KoaddunmenTs
DJIEeMEHThI KOHCTPYKIIUH YCJIOBHI paOOTHI
e

[TpenBapuTeTbHO HANPSHKEHHBIC JIEMEHTHI 0,90
pelIeTKH
DnaHIIbL:
KOJBIIEBOI'O THUIIA 1,10
OCTaJbHBIX TUIIOB 0,90
CranbpHble KaHATHI OTTSKEK MayT WITH DJIEMEHTHI
AHTCHHBIX MTOJIOTCH MPU MX KOJMYESCTBE:
3-5 OTTSXKEK B sIpyce WM DJIEMEHTOB aHTEHHBIX 0,80
MOJIOTEH
6-8 OTTSIKEK B sipyce 0,90
9 oTTsiKEK U OoJiee B Apyce 0,95



3ajenka KOHIIOB Ha KOYIIE 3aKUMaMH WA 0,75
TOYEYHOE ONPECCOBAHHUE BO BTYJIKE
OrmuieTka KaHaTa Ha KOYLIE UM U30JIATOpE 0,55
DJIEMEHTHI KPEIUJICHUS OTTSDKEK, aHTEHHBIX 0,90
MOJIOTEH, TPOBOIOB, TIOJIKOCOB K OMOPHBIM
KOHCTPYKIIUSAM U aHKEPHBIM QyHIaMEHTaM

AHKepHbIe TSKH 03 pe3bOOBBIX COSIMHEHUH MPH 0,65
paboTe UX Ha PaCTSHKEHHE ¢ U3THOOM

[TpoymmHel ipu paboTe Ha pacTsKEHUE 0,65
Jeranu KperieHui U COeTMHEHUN CTAIbHBIX

KaHaTOB:

MEXaHUYECKHE, KpOME OCEH MapHUPOB 0,80
OCH IIAPHHUPOB MPH CMATHH 0,90

16.8. OTHOCHTENbHBIE OTKJIIOHEHHS OIIOP HE JIOJIKHBI IIPEBBILIATH 3HAUECHUH,
yKa3aHHBIX B Ta0JI. 47, KpOME OTKJIOHEHUH OT0p, ISl KOTOPBIX YCTaHOBIICHBI HHBIC
3HAYCHHS TEXHUYECKUM 33/IaHUEM Ha TIPOCKTHPOBAHUE.

Tabmuma 47
OTtHOcHUTENbHBIE
Bun narpyxenus OTKJIOHEHUS (K
BBICOTE)
BerpoBas wiu rononeinas Harpys3ka 1/100
OnHOCTOPOHHE NMOABEIIEHHBIE K OIIOPE aHTEHHBI 1/300
IpY OTCYTCTBHH BETpPa

16.9. ITpu tuHAMHYECKOM pacyeTe OMOpbl MACCy 3aKPEIJIEHHOTO K ONIOPE aHTEHHOTO
IIOJIOTHA YYUTBIBATH HE CIIEYET.

16.10. 3HaueHus BETPOBOM U IOJIOJIETHON HArPy30K J0MyCKAaeTCs MPUHUMATh Ha
BBICOTE CEPEAMHBI IPYCOB CTBOJIA MAUYTHI WIIM B IBYX TPETAX BBICOTHI IIOJIBECA
TUOKOT0 371eMeHTa (OTTSKKU) U CUUTATh 3TH 3HAYEHUS PaBHOMEPHO
pacnpeeIEHHBIMH 110 JUIMHE Spyca WK JIEMEHTA.

16.11. CocpenoTodeHHBIE CUITBI B MIPOJIETE OTTSHKEK MAUT OT MAacChl U30JIATOPOB,
BETPOBOH U IOJIOJIEJHON HArPy30K HA HUX JIOMYCKAETCs IPUHUMATh KaK PABHOMEPHO
pacnpenesieHHYI0 Harpy3Ky, SKBUBAJIEHTHYIO 110 3HAaYEHUIO 0aJJOYHOTO MOMEHTA.
16.12. TIpu pacyere HakITOHHBIX 271eMEHTOB AC (OTTSDKEK MadT, JIEMEHTOB
AQHTEHHBIX MOJIOTEH, [TOJKOCOB) CIEAYET YUUTHIBATh TOJBKO MPOEKINIO TEHCTBYIOMNX
Ha HUX Harpy3oK, HaIllpaBJICHHYIO NEPIEHANKYJIIPHO OCH dJIEMEHTA UIIU €TO XOPJE.
16.13. MayTsl ¢ OTTSKKaMU JI0JKHBI ObITh pacCUUTaHbl HA YCTOWYUBOCTD B LIEJIOM U
UX OT/AEIBHBIX 3JIEMEHTOB IIPH CIAEAYIOLIMX Harpy3Kax:

OT MOHTQ)XHOTO HATSKEHUS OTTSKEK IIPU OTCYTCTBUU BETPA;

BETPOBOM — B HAIIPABJICHUU Ha OJHY U3 OTTSKEK;

TOJIONIEAHON — MIPH OTCYTCTBUU BETPA;

rOJIOJIEAHON M BETPOBOM — B HAIIPABJIEHUU HA OJIHY U3 OTTSDKEK.

[Tpu npoBepke yCTOMYMBOCTH MAUThI B 1I€JIOM pacueTHasi CHJia B CTBOJIE I0JKHA
OBITH MEHEe KpUTHUECKOM critbl B 1,3 pasa.

16.14. B npoekTe NOMKHBI YKa3bIBaThCSl 3HAUCHUSI MOHTAKHBIX HATSHKEHUN B KaHAaTax
OTTSDKEK IIPU CPEAHETOI0BOM TEMIIEPATYpE BO3yXa B palilOHE YCTAaHOBKHU MauThl, a
Takoke nmpu temmeparype +40° C.



16.15* MoHTaXXHBIE COETMHEHHS YIIEMEHTOB KOHCTPYKIUH, EepearoInue pacueTHbIE
YCUIIMSL, CIIEyeT IPOEKTUPOBaTh, KaK MPaBUJIO, Ha O0JITax Kjlacca TOYHOCTH B n
BBICOKOTIPOYHBIX 00JTax 0€3 perynupyemoro HatsokeHus. [Ipu 3HakomepeMeHHbIX
YCUJIMSIX CIIEAYeT, KaK IPaBUJIO0, IPUHUMATh COSIMHEHMsI HA BBICOKOIIPOYHBIX O0JITax
WJIM Ha MOHTQ>XHOM CBapKe.

Bo ¢naHueBbIX coeMHEHUAX CIENyeT, KaK IPaBUIIO, IPUMEHSATH BEICOKOIIPOYHbIE
00JITHI 6€3 PerynupyeMoro HaTsHKECHHSL.

[TprMeHeHre MOHTa)KHOW CBapKH MJIM OOJITOB KJIacCa TOUHOCTH A JOJIPKHO OBITh
COIIACOBAHO C MOHTHUPYIOIIEH OpraHu3auei.

16.16. Packocsl ¢ ThOKOCTBIO OoJiee 250 mpu MepeKpecTHON pelIeTKe B MeCTax
NIEPECEUEHUH JTOJIKHBI OBITH CKPEIIEHBI MEXAY COOOM.

[Tporu6s! pacopok auadparm 1 371€MEHTOB TEXHOJOTMUECKUX IIOIIAJI0K B
BEPTUKAIBHON U TOPU30HTAIBLHOMN TNIOCKOCTSIX HE JOJDKHBI IpeBbImath 1/250
IIpOJIeTA.

16.17*. B KOHCTPYKIMSX pEIIETYATHIX ONOpP IuadparMbl TOJKHBI YCTaHABIMBATHCS
Ha PacCTOSIHUU MEXIY HUMU He 0oJiee TpeX pa3MepoB CPEIHEro MONEePEeUHOro
CEUEHUS CEKLIUU ONOPHI, a TAK)KE B MECTaX IMPUJIOKEHUSI COCPETOTOUEHHBIX HArPy30K
Y IIEPEJIOMOB TIOSICOB.

16.18. boaTh! (hnaHIEBBIX COEAUHEHUN TPYO ClaeaAyeT pa3MelaTh Ha OJHOU
OKPYKHOCTH MUHMMAJIbHO BO3MOYKHOT'O JUAaMETPa, KaK IPaBUJIO, HA PaBHBIX
PACCTOSHUAX MEXy OOJITaMu.

16.19. DneMeHTsI pemeTku GpepM, CXOA[IIUECST B OJHOM Y3II€, CIeIyeT IEHTPUPOBATh
Ha OCh I10sICa B TOUKE IepeceueHus ux oceil. B MecTax nmpumbIKaHHs paCKOCOB K
¢raHIaM JoIycKaeTcst UX pacLEHTPOBKa, HO He 0oJiee YeM Ha TpeTh pa3Mepa
norepevyHoro ceueHus nosica. [lpu pacuentTpoBke Ha OOJIBIINI pa3Mep 3JIEMEHTHI
JIOJIKHBI PACCUUTBIBATHCS C YIETOM Y3JIOBBIX MOMEHTOB.

B npope3snbIx hacoHkax 1ist KperaeHUsl paCKOCOB U3 KPYIJION cTalnu KOHEll Tpope3n
CJIeZlyeT 3aCBEpIIMBaTh OTBEPCTHEM JHaMeTpoM B 1,2 Ooliblie JuaMeTpa packoca.
16.20. OTTSKKM B Ma4Tax C peHieTyaTbiM CTBOJIOM CJIEAYET LIEHTPUPOBATH B TOUKY
NIEPECEUEHMS OCEH MOACOB U PACIOPOK. 3a YCIOBHYIO OCh OTTSIKEK JOJKHA
NPUHUMATHCA XOp/a.

JIucToBble MPOYIIMHBI AJIS1 KPETUIEHUS OTTSKEK JTOJDKHBI MOJIKPEIUIATHCS pedpaMu
KECTKOCTH, IPEJOXPAHIIOIIMMH UX OT U3ruoa.

KoHCTpyKIIMM y3710B KPETUIEHUS OTTSKEK, KOTOPBIE HE BIMCHIBAIOTCS B
TpPaHCIIOPTHBIE rabapuThl CEKLUN CTBOJIOB MauT, CJIEAYET MPOEKTUPOBATh HA
OTJIENIbHBIX BCTABKaxX B CTBOJIE B BUJIE KECTKUX TabapUTHBIX Auadparm.

16.21. OnopHas cekuusi Ma4Thl TOJHKHA, KaK MTPABUIIO, BBIOJIHATHCS MepeIaronien
Harpy3Ky OT CTBOJIa MauThl Ha (pyHIaMeHT dyepe3 onopHbIi mapuup. [Ipu
COOTBETCTBYIOIIEM 00OCHOBAHUHU JIOMTYCKAETCsI IPUMEHEHNE OMOPHOM CEeKIIHH,
3aleMJICHHOH B (pyHIaMeHTe.

16.22. KpoHIITEHHBI ¥ MOJBECKH TEXHOJOTHUYECKUX TIOMIAA0K CIEAYET pacroiaraTh
B y3J1aX OCHOBHBIX KOHCTPYKIMI CTBOJIA.

16.23. Harsbxuble ycTpoiicTBa (My(Thl), CiIyXKalliue Ui peryJIupoBKY, IJTMHBI U
3aKpeIUIEHUs OTTSDKEK MauT, JOJDKHBI KPEMUTHCS K aHKEPHBIM YCTPOHCTBaM THOKOM
KaHATHOW BCTaBKOM. JlJINHA KaHATHOW BCTaBKH MEKy TOPLIAMU BTYJIOK JTOJKHBI
ObITh He MeHee 20 TuaMeTpoB KaHaTa.

16.24. J1ns sanementoB AC cienyeT NpUMEHSATh TUTIOBbIE MEXaHUYECKHE JIETallH,
IIPOLIEIIINE UCTIBITAHUS HA IPOYHOCTD U YCTAJIOCTb.



Pe3p0a Ha pacTAHYTHIX JI€MEHTax J0JDKHA MpUHUMaThes 1o ctannapram CT COB
180-75, CT COB 181-75, CT COB 182-75 (ucrionHeHUe BIIAIUHBI pe3bObI C
3aKpyTICHUEM).

16.25. B oTTskKax MayT, HA TPOBOAAX U KaHATaX FOPU30HTAJIbHBIX aHTCHHBIX
MOJIOTEH JUIS TAllICHUsI BUOpALUU CIIeTyeT MPeyCMaTPUBATh MOCIIeI0BATEIHHYIO
YCTaHOBKY MapHBIX HU3K0YACTOTHBIX (1-2,5 I'1r) m BeicOkOYacTOTHBIX (4—40 I'r)
BUOpoOracuresei peccopHoro tuna. Hu3k04acTOTHBIE TaCUTENH CIIeyeT BEIOMpATh B
3aBHCHUMOCTH OT YaCTOThI OCHOBHOT'O TOHA OTTSDKKH, IPOBOJIA HITM KaHaTa.
Paccrosinue S 10 MecTa MoABECKU racuTeNIed OT KOHIIEBOW 3a/I€JIKH KaHaTa CJIEIyeT

ONPENENATH 110 HOPMYJIE s = Sl £,
m

riae d — muaMeTp KaHata, IpOBO/Ia, MM;

m — macca 1 M kaHarta, IpoBOAa, KT}

P — npenBapuTenbHOE HaTSKEHUE B KaHaTe, poBoe, H (krc);

f —xoopdunuent, pasusiit 0,00041 npu Hatspkenuu P, H v 0,0013 npu
HaTsKEHUU P, Krc.
BbIcOKOUYaCTOTHBIE FaCUTENN YCTaHABIMBAKOTCS BBILLE HU3KOYACTOTHBIX Ha
paccrosinuu S. [Ipu mponerax mpoBoIOB ¥ KAHATOB aHTEHHBIX MOJIOTEH,
npesbimaomux 300 M, racuTeNHN ClIelyeT YCTaHaBIMBAaTh HE3aBUCHMO OT pacyera.
Jlns ramenus koneOaHuit Thna "rajgonupoBanue’ clieayeT U3MEHATh CBOOOIHYIO
JUIMHY KaHaTa (IpOBO/a) NOBOJKAMHU.

16.26*. AHTEeHHBIE COOPY>KEHUS PAJAUOCBA3H HEOOXOIMMO OKPAIIUBATh
YepeayIUMUCS 0JI0CAMU LIBETOMAPKUPOBKU COTJIACHO TPEOOBAHUSIM I10
MapKUPOBKE U CBETOOTPAXKJACHUIO BBICOTHBIX MPEMSITCTBHI B COOTBETCTBUHU C
HacraBnenuem o aspoapomHoii ciayxo6e B rpaxkaanckoit apuauuu CCCP.

16.27. MexaHnudeckue JeTalH OTTSXKEK, apMaTypbl U30JISITOPOB, a TAKKE METH3bI, KaK
MIPaBUJIIO, TOJDKHBI OBITH OIIMHKOBAHHBIMHU.

17. AONNOJITHUTEJIBHBIE TPEBOBAHUA 110 IPOEKTUPOBAHUIO
T'UAPOTEXHUYECKHUX COOPYKEHUIA PEUHBIX

17.1%*. JInst KOHCTPYKIMI THAPOTEXHUUIECKIX COOPYKEHH CIeIyeT, Kak MpaBUo,
MIPUMEHSATH CTaJM B COOTBETCTBUH C Tab. 50* (kpome craneit C590, C590K) u tad:.
51,a, a Takxe cranb Mapku 16J] mo TOCT 6713-75* npu cooTBeTCTBYIOIIEM
TEXHUKO-PKOHOMHUYECKOM 00OCHOBAHUH.

17.2. Ilpu pacueTax CTATbHBIX KOHCTPYKIIUNA PEUHBIX THIPOTEXHHUECKUX
COOPYKEHHH ClIeIyeT MPUHUMATh KO3 (UIIUESHTHI YCITOBUN PabOThI, yCTAaHOBJICHHBIC
pa3n. 4* u 11, a Takke mo Tabm. 48.

Tabauua 48

Ko duunents! ycnosuit
ODJIeMEHTBI KOHCTPYKIHH paboTBI ¥ TIPU COYETAHUSX
Harpy3ok
OCHOBHBIX 0COOBIX

1. DneMeHTHI TPYyOOIIPOBOIOB, KPOME 0,70 0,95



OOLIMBOK IUIOCKUX 3ariyuiek, npu
pacueTe Ha BHyTpEHHEE JaBJleHHe Oe3
ydeTa MECTHBIX HalPSKECHUN

2. To e, KpoMe TIJIOCKUX 3arTyIIeK 1,10 1,5
0e3 0aoYHOM KIIETKH, IPU pacyeTe Ha
BHYTPEHHEE JIaBJICHUE C YUYETOM
MECTHBIX HAIP)KEHUN

3. 3armymku TpyOOIpoOBOJAOB MIOCKHE 0,55 0,7
0e3 0aIoYHOM KIIETKH IIPU pacueTe Ha
BHYTPEHHEE JIaBI€HUE

4. DneMeHThI TpyOOIpOBOIOB IpH
pacuere Ha BHELIHEE JaBJICHHE:

000JI0YKHY TPSMOTMHEWHBIX YIaCTKOB 0,80 0,9
1 KOJIEH

KOJIBI[A )XECTKOCTH 0,65 0,75
5. AHKepBI IIIOCKUX OOJIUIIOBOK 0,85 —

17.3. CtanbHble KOHCTPYKLIUU HE MOABEPraroIInecs BO3ACHCTBUIO BOJIHOM CPEIbI,
CJIeTyeT MPOSKTUPOBATh B COOTBETCTBUU C TpeOOBaHUSIME pa3f. 1-12.

[Tpu pacuere KOHCTPYKIUH, MOABEPrAIOIINXCS BO3JACHCTBHUIO BOJAHOM cpebl, CleAyeT
MPUHUMATH KOO UITUEHTHI HAJIGKHOCTH B COOTBETCTBUU ¢ TpeboBanusmu CHull mo
MIPOEKTUPOBAHUIO TUAPOTEXHUUECKUX COOPYKEHUH.

17.4*. PacueT Ha BBIHOCIMBOCTb TPOMHUKOB U Pa3BUIIOK TPYOOIIPOBOJIOB
JIOTTYCKaeTCsl MPOM3BOAUTH COTJIACHO TPeOOBAHMSIM pa3fl. 9, eclivi B 3aJaHUU HA
MPOEKTUPOBAHUE OTOBOPEHO HAIMYNE MYJIbCUPYIONIEH COCTABIISIONIEH JaBICHUS
NOTOKa B TPYOOIPOBOJIE.

Pacuer Ha BEIHOCIIMBOCTD JIEMEHTOB, TIOJIBEPKEHHBIX IBYOCHOMY PACTSIKEHUIO,
JIOTTYCKaeTCs MPOU3BOAUTH 00Jiee TOYHBIMU METOJAMH C YUE€TOM (PaKTHUIECKOTO
HaIPSKEHHOTO COCTOSIHHUS.

17.5. TInockue oOIUIIOBKHU 3aTBOPHBIX KaMep W BOJAOBOOB CJIEIyeT paCCUUTHIBATH HA
MPOYHOCTH TIPH:

JABJICHUH CBEXKEYI0KEHHOTO O€TOHA U IIEMEHTHOTO pacTBOPa, HHbEKTHPYEMOTO 32
00JIUIIOBKY;

(GUIBTPAIIMOHHOM JIaBICHUH BOJIBI B 3200JIMIIOBOYHOM OETOHE C YYETOM JIaBJICHUS
BOJIbI B BOJTIOBO/IE.

17.6. Paboume myTH moj KOJECHBIE M KATKOBBIE 3aTBOPHI CIIETyEeT PACCUUTHIBATH Ha
MPOYHOCTH TP U3THUOE U MECTHOM CMSITUU MTOBEPXHOCTEH KaTaHUs, TP MECTHOM
C)KaTUU CTEHKH, TIPU CKaTUU OETOHA TOJ] MOOIBOM.

17.7. TpyOomrpoBOIbI ¢ U3MEHSIOIIMMHUCS TI0 JTTHHE JHAMETPAMH JTOJDKHBI OBITh
pa3lieJIeHbl Ha YYaCTKHU C IOCTOSIHHBIM JuamMeTpoM. [lepexon ot ogHoro auamerpa
TPYOBI K APYTrOMY JOJIKEH BBITOJHATHCS KOHUIECKUMU 00eUaiiKaMU UITH 3BEHBSIMU.

18. JOMIOJIHUTEJBHBIE TPEBOBAHUS 11O IPOEKTUPOBAHUIO
BAJIOK C TMBKOM CTEHKOM



18.1*. lnis pa3pe3Hbix 0aI0K ¢ THOKOW CTEHKOW CHMMETPHYHOTO JIBYTaBPOBOTO
CEUEHHS, HECYIIUX CTaTUUECKYIO HArpy3Ky U U3TH0aeMbIX B INIOCKOCTH CTEHKH,
ClelyeT, Kak MpaBuiio, PUMEHSTh CTaNIH ¢ npeaesioM Tekydectu a0 430 Mlla (4400
Kkre/em?).

18.2*. IIpouHOCTh pa3pe3HbIX 0ATIOK CHMMETPUYHOTO JIBYTaBPOBOT'O CEYCHHUS,
HECYIINX CTaTHYECKYIO HAarpy3Ky, U3rH0aeMbIX B INIOCKOCTU CTEHKH, YKPEIIJICHHON
TOJIKO TIOTIEPEYHBIMH peOpaMu )KECTKOCTH (pUC. 22), C YCIOBHOW THOKOCTHIO CTEHKH
6 < 2, <13 cnexyeT npoBepATH M0 hopmyiie

(MIM)* +(QIQu)" < 1, (158)

rae M u Q — 3HaueHUsI MOMEHTA U MONEPEYHON CUIIBI B pAaCCMaTPUBAEMOM CEUCHUU
Oanku;

—1.| -1

=
~

L ]

Puc. 22. Cxema Oajiku ¢ THOKOM CTEHKOM

M, — mpenenbHOe 3HaUYeHHe MOMEHTA, BBIUUCIIsIEMOE 110 (opMyJie

Ar 085 1
M, =R b =L 222 | |-
u=R, { 0L [ MH’ (159)
Qu — Hpe,I[GJILHOC 3HAYCHHUC nonepequﬁ CHJIBI, BBIYHUCIISIEMOC I10 (bOpMyJ'IC
z,. z,. V23
=Rhl —<r + 33| 1——< | &£ |
O, s l: R [ st - #Z} (160)

B ¢popmynax (159) u (160) o6o3HaueHo:

t 1 h — TonmmMHA ¥ BBICOTA CTCHKH;

Af — TUTOIAI CEUEHUS Tosica OaKu;

Ter U [ — KPUTHUYECKOE HANpsKEHUE U OTHOILIEHHE Pa3MEPOB OTCEKA CTEHKH,
ompeensieMble B COOTBETCTBUU C 1. 7.4%;

S — K03hUIHMEHT, BEIUUCIAEMBIN TIO hopMyIaMm

npu < 0,03 £=0,05+5a>0,15; (161)

pu 0,03 < < 0,1 B=0,11+30<0,40 (162)
8VVmin

3nech a = W(h2 +d)

rie Win — MUHIMAaIbHBI MOMEHT COMIPOTHBIICHUS TABPOBOT'O CEUEHHSI, COCTOSIIIETO
W3 CXKATOrO Iosica OAJIKU U IMPUMBIKAOIIECTO K HEMY y4aCTKa CTCHKHU BBEICOTOH
05t/E/R, (OTHOCHTEIILHO COOCTBEHHOI OCH TaBpa, MapajieIbHON MOsCy OalIKn);

a — mar pedep KeCTKOCTH.

18.3. Ilonepeunsie pedpa KECTKOCTH, CEYEHHE KOTOPHIX CelyeT MIPUHUMATh HEe
MeHee yKa3aHHbIX B 1. 7.10, 10JKHBI OBITh pacCUUTaHBl HA YCTOMUMBOCTD KakK
CTEPKHH, cKaThle cuitoit N, onpenensieMoit mo gpopmyiie



N = 3,3Rsth[l — %) % , (163)

R
rzie Bce 0003HaUEHUs celyeT IpuHUMAaTh 1o 1. 18.2%.

3uauenue N cieayer IpruHUMATh HE MEHEe COCPEIOTOUCHHON HATPY3KH,
PAaCIOIOKEHHOM Hal peOpOM.

PacueTHyI0 JIHHY CTEpKHSA clieayeT npuaumarh paBHOi legs = h(1 — (1 —f), Ho He
menee 0,7h.

CUMMETpPUYIHOE IBYCTOPOHHEE PeOpO CIIeIyeT PACCUUTHIBATH HA IEHTPATBHOE
CKaThe, OJIHOCTOPOHHEE — HA BHEIIEHTPEHHOE CHKATHE C OKCIIEHTPUCHTETOM, PABHBIM
PACCTOSHHIO OT OCH CTCHKH 10 IIEHTPA TSHKECTH PACYCTHOTO CCUCHUSI CTEPIKHS.

B pacdeTHO€e ceyeHme CTEpKHS CIIEAyeT BKIOUYATh CeUeHHe pedpa )KEeCTKOCTH 1

II0JIOCHI CTEHKH IIUPUHOM 065,/E /R, C KaXKI0H CTOPOHBI pedpa.

18.4. YuacTok cTeHKH OajKy HaJ OMOPOMH CIEeNyeT YKPEIIATh ABYCTOPOHHUM
OIIOPHBIM PEOPOM KECTKOCTH M PACCUUTHIBATH €0 COTJIACHO TPeOOBaHMAM I1. 7.12.
Ha paccrosiHuu He MeHee MUPHUHBI pebpa U He Oosee 13./E/R, OT OOPHOTO pedpa

CJIeZlyeT YCTaHABJIMBATH JOTIOJHUTEIBHOE IBYCTOPOHHEE PEOPO )KECTKOCTH pazMepoOM
corjacHo . 18.3.

18.5. YcToitunBoCTh OajloK HE CIEAYET MPOBEPATH MIPH BBIITOJIHEHUU TPEOOBAHHUS I1.
5.16*,a HacCTOAIIMX HOPM JIMOO IPH PaCUETHOH JUIMHE [, <0215, [E/R, (T1e bf — mmpuna

CXKATOrO Tosica).
18.6. OTHOIIICHHE IUPHHBI CBECA CKATOTO MOsICa K €r0 TOIIIUHE JJOJDKHO OBITh HE

Oonee 038,/E/R, .

18.7*. MecTHOE HalpsKEHUE Ojoc B CTEHKE Oanku, onpenensemoe no ¢popmyse (31),
TOJDKHO ObITH He Oomee 0,75Ry, pu 3ToM 3HaYeHHN lef clieayeT BEIMUCIATH 11O
dopmyie (146).

18.8*. I1pu onpeneneHnu nporuda 6aT0K MOMEHT MHEPIIUU MTOMIEPEYHOTO CEUCHUS
OpyTTO OaNKu ClieyeT yMEeHbIIaTh yMHOXKEHHEM Ha ko3¢ dument o = 1,2 — 0,033 7,
1151 6aJIoK ¢ pebpamu B mposieTe u Ha kodddunuent « = 1,2 — 0,033 7, — h/l — mst
Oanok 6e3 pebep B mpoJere.

18.9%*. B Oankax no n. 18.1* ¢ yciaoBHOM THOKoCThIO cTeHKHU 7 <2, < 10 mpu neficTBUn
PaBHOMEPHO paclpeieIeHHOW HAarpy3KH WM MPH YHUCIIE COCPETOTOYCHHBIX
OJIMHAKOBBIX Harpy3ok B MpoJjieTe 5 u 6oJiee, pacroyioKeHHBIX Ha PaBHBIX
PacCTOSIHUAX IPYT OT APYTa U OT OTOp, IOIYCKAeTCs HE YKPEIUISATh CTEHKY B IIPOJIETe
HOTNEepEeYHbIMU pedpaMu 1o puc. 22, IpU 3TOM Harpy3Ka JI0JKHA ObITh MPUIIOKEHA
CUMMETPHYHO OTHOCHUTEITFHO TUIOCKOCTH CTEHKH.

[TpouHoCTh TakMX 6AJIOK ClIEayeT MPOBEPATH 10 (popmyre

A

t_f{+ 1’4 1—; o (163,a)

>\’W 7\‘W

2
MsRyth

rae 0 — K03 PUIMEHT, yYUTHIBAIOIINN BIUSHUE TONEPEYHON CUIIBI Ha HECYIIYIO
CIOCOOHOCTH OaNky 1 omnpeenseMblid 1o popmyine 0= 1 — 5,6At/(Aul).
[Tpu aTom caenyer npuaumarts tr > 0,37, t u 0,025 < Aih/(Aul) <0,1.

19. JOMTOJTHUTEJIBHBIE TPEBOBAHUS 11O IPOEKTUPOBAHUIO
BAJIOK C IEP®OPUPOBAHHOM CTEHKOU



19.1*. banku ¢ nephopupoOBaHHOI CTEHKOMW CIIEAYET MPOSKTUPOBATH U3 MPOKATHBIX
JIBYTaBPOBBIX OAJIOK, KakK MPaBUIIO, U3 CTANIM ¢ TIpeaesioM TekydecTH 10 530 Mlla
(5400 krc/cm?).

CBapHble COeIMHEHUS CTEHOK CJIEAYET BBIMTOJIHATH CTHIKOBBIM IIBOM C IOJHBIM
POBapOM.

19.2. Pacder Ha MPOYHOCTH OAIOK, N3THOAEMBIX B INIOCKOCTH CTEHKH (pHcC. 23),
CJIETyeT BHITIOMHATH IO (hopMyiaM Tabi. 49.

Tabmuua 49
DopmyIisl Ui pacyeTa Ha MPOYHOCTh ceueHuil Oanku (puc. 23)
BEPXHEr0 TAaBPOBOTO HUKHETO TaBpPOBOTO OIIOPHOTO
Touka l | Mhy Ora Touka 3 | Mh Ora Oss
_Ryl'YC 2 + 2 SRyZ'YC WSRS;/C

Jx 21 max Iy 203 max 3
Touka 2 | Md, N Ora  _Ruve Touka 4 | Md, N Qa  _ Ryve

Jx  2W1,min Tu Jx  2W2min Yu

O06o3HaueHus1, MpUHATHIC B TabmuIe 49:

M — usrubaronuii MOMEHT B CEUEHNH OaJIKH;
Q1 1 Q, — morepeyYHbIe CUIIBbI, BOCIIPUHUMACMBIC TABPOBBIMH CCUCHUSIMHU
Y paBHBIC O =QJ1 fJ2 U o =le‘sz ,
re Q — TONEpeyHasi CHila B CCUCHUH OalIKIL;
J; uJ, — MOMEHTBI HHEPLIMU BEPXHETO U HMKHETO TABPOBBIX CEYECHUH
OTHOCHUTEIILHO COOCTBEHHBIX OCEH, MapaJlIeIbHBIX MOJIKAM;
Q, — [oIepeyHas CHila B CCYCHHUH 0anku Ha pacCTOSIHUH (¢ + S —
0,5a) ot omopsI (puc. 23);
J, — MOMEHT MHEPLHH CEYEHUs OATIKU C OTBEPCTUEM OTHOCUTEILHO
Wi,max 1 Wy min OCH X=X,

W2,max 1 W2,min
Ryl; Rull Ry2; Ru2

Y
Y

— HauOOJBIINI U HAUMEHBIINH MOMEHTHI COIIPOTUBJICHUA
BEPXHECTO TAaBPOBOT'O CCUCHUA,;

— TO K€, HUKHCT'O TaBPOBOI'0 CCUYCHMU,

— paCyYC€THBIC COITPOTUBIICHHA ITPOKAaTa AJid BEPXHETO U HUIKHETO
TaBPOBBIX CEYCHMH.

Y
Y
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l A 4 4
X1 y X1
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Puc. 23. Cxema ydacTka 6aiku ¢ IeppOpUpOBaHHON CTEHKOU

19.3. Pacuer Ha ycTOMYMBOCTH OalOK CIEAYET BBIIOJIHATH COTJIACHO TPEOOBAHUSM II.
5.15, npu 3TOM reoMeTpUYeCcKHe XapaKTePUCTUKH HEOOXO0AUMO BBIUUCIIATE IS
CEYEHUS C OTBEPCTHEM.

YcToitunBoCTh 6aJI0K HE clielyeT IPOBEPATh MPH BBHIIOJIHEHUH TpeOoBaHMii 1. 5.16*.
19.4. B onopHbIX ce4eHUsIX CTeHKY 0anok rpu het/t > 40 rue t — MeHbIIas TONIIMHA
CTEHKH) CIIEAYeT YKPEIUIATh peOpaMu KECTKOCTH U PACCUUTHIBATh COITIACHO
TpeOoBaHUAM 1. 7.12, IpH 3TOM Yy OIIOPHOT'O CEUEHUs CIIEeNYeT IPUHUMATD € = 250 MM
(puc. 23).

hy E
19.5. B ceyenusix Oaiku mpu OTHOIICHUN %->25 |-~ VI TIPH HEBBINONHEHHH
,

TpeboBaHuii 1. 5.13 crneayer ycTaHaBIMBaTh peOpa *KECTKOCTH B COOTBETCTBUU C
TpeboBanusimMu 1. 7.10.

CocpenoTodyeHHbIE TPY3bl CIEAYET pacloiaraTh TOJIBKO B CEUEHUIX OaIKu, He
0CJIa0JIEHHBIX OTBEPCTUSIMHU.

BbicoTa CTEHKH ¢KaToro TaBpOBOI'O CEYEHUS JI0JIKHA YIOBIETBOPATH TPEOOBAHUAM
n. 7.18* Hacroaumx HopM, B popmyite (91)* koroporo cnenyer npuaumMath 2 = 1,4.
19.6. Ilpu onpenenennu nporuda 6anok ¢ orHouieHueM |/heg > 12 (rme | — mponer
0aJKy) MOMEHT MHEPIMM CeueHHsl OaJIKU C OTBEPCTUEM CIIEyeT YMHOXKATh Ha
koadurment 0,95.

20. JOITOJIHUTEJIBHBIE TPEBOBAHUS 110 ITPOEKTUPOBAHUIO
KOHCTPYKIMH 3JAHUA U COOPYKEHUH ITPU PEKOHCTPYKIIUU

20.1*. PacueTHble COMPOTUBIICHHS ITPOKaTa U TPyO KOHCTPYKIUIL celyeT Ha3HauaTh
B COOTBETCTBHH C II. 3.1*. IIpr 5TOM 3Ha4eHHe npesena TEKy4eCTH CTalnu Ryn 1
BPEMEHHOI'0 CONPOTHUBIIEHUS Ry ciieyeT NpUHUMATh:

JUISL CTajlel, y KOTOPBIX MPUBEIEHHBIE B CepTU(PHUKATaX WM MOJyYE€HHbIE TPU
UCIBITAaHUSAX 3HAYEHUS IIPE/ieila TEKYYECTH U BPEMEHHOT'O CONPOTUBIICHUS
COOTBETCTBYIOT TpeOOBaHUSM JEHCTBOBABIIUX BO BPEMsI CTPOUTENHCTBA
rOCYJapCTBEHHBIX CTAHJAPTOB WM TEXHUYECKUX YCIOBUH Ha CTAJIb — I10
MUHHMAJIBHOMY 3HAYE€HUI0, YKa3aHHOMY B 3TUX JOKYMEHTaXx;

JUISL CTaJIel, y KOTOPBIX MPUBEJCHHBIC B CEPTU(HUKATAX UITH MTOJIyYCHHBIE ITPH
VCIBITAaHUAX 3HAUYCHUS NIPEJENIa TEKY4eCTH U BPEMEHHOTO COITPOTUBIICHUS HUKE



MIPEAYCMOTPEHHBIX TOCYAAPCTBEHHBIMU CTaHIAPTaMH WIIM TEXHUUECKUMH YCIOBUSMU
HA CTajib, ICHCTBOBABIIMMHU BO BPEMsI CTPOUTENHCTBA, — 10 MUHUMAIBHOMY
3HAUEHUIO TIpeJieia TEeKYIeCTH U3 MIPUBEICHHBIX B CepTU(DUKATAX WM MMOJTYICHHBIX
IIPU UCTIBITAHUSX.

KoadduimeHnT Haie:KHOCTH 110 MaTepUaTy ClieAyeT IPUHUMATS:

JUI. KOHCTPYKIWA, U3TOTOBJICHHBIX 10 1932 ., 1 7151 cTane, y KOTOPBIX MOJy4eHHbIE
IPH HCIIBITAHMSIX 3HAYCHHS IIpejiena TeKydecTr Hike 215 MITa (2200 kre/em?), i
=1,2;

JUUIS. KOHCTPYKIIMIA, U3TOTOBJIEHHBIX B miepuoa ¢ 1932 nmo 1982 r., — ym=1,1 mus
craeii ¢ mpeznenoM Tekydectr 10 380 MITa (3850 kre/em®) u jm = 1,15 st craneii ¢
npezaenom Tekydectu cBaiiie 380 MlIla (3850 kre/em?);

JUISL KOHCTPYKITUHM, M3rOTOBJIEHHBIX 1Tocie 1982 1., — mo tabn. 2 u Tadi. 49,a;.
JlonyckaeTrcsi Ha3Ha4aTh PACUYETHBIC CONPOTUBIICHHS 110 3HAYEHHUAM Ryn 1 Ryn,
OTIpeIeNIEHHBIM I10 Pe3yJIbTaTaM CTaTUCTUYECKO 00pabOTKU JaHHBIX UCIIBITAHUN HE
MeHee yeM 10 o0pa3ioB B COOTBETCTBUM C YKa3aHUSIMHU MPUJ. &, a.

Tabmnma 49, a

PacueTrHbie conpoTuBICHUS
3aKJIeNOYHBIX coequHenuii, Mlla
VYcnosuoe | I'pynna (KFC/CMZ)
0003HAYCH | COCIMHEH | CPe3y U PACTSHKEHUIO |  CMSTHIO
Harmpsixennoe ue ust 3aKJICTIOK U3 CTAJIH | COSOUHSICM
COCTOSIHHE MapoK BIX
Ct2, C13 09172 9JIEMEHTOB
Cpes Rrs B 180 220(2200 -
C (1800) ) -
160 -
(1600)
Pactsixenue (0TphIB Rt B, C 120 150 —
TOJIOBKH) (1200) (1500)
Cwmsarue Rrp B - - Rrp = 2Ry
C — - Rp =1,7Ry

HpI/IMe‘-IaHI/IHZ 1.K rpymare B otHOCSTCS COCAMHCHUA, B KOTOPBIX 3aKJICIKA
IMMOCTAaBJICHBI B OTBEPCTHA, CBCPJICHHBIC B CO6paHHI)IX 9JICMCHTAaX HUJIN ACTAIIX I10

KOHAYKTOpam.

K rpymmne C otHOCATCS COCANHCHUA, B KOTOPBIX 3aKJICTIKH ITOCTAaBJICHLI B
MMPpOAAaBJICHHBIC OTBEPCTUS WU OTBEPCTUA, CBCPIICHHBIC 0e3 KOHAYKTOpa B OTACIIbHBIX

JCTaJIgX.

2. Ilpy npuMEHEHNH 3aKJIETIOK C MOTaHBIMU MJIH MOJTYIIOTAHHBIMU TOJIOBKaMHU
pacueTHbIe COMPOTHUBIICHHUS 3aKJICTIOUYHBIX COETUHEHHUH CPe3y U CMATHUIO MTOHIKAIOTCS
yMHOXXeHHeM Ha kod(pdurment 0,8. PaboTa ykazaHHBIX 3aKJIENIOK HA pacTsDKEHUE He

JIOTTYCKaeTCsl.

Tabnmuma 49, a;



Koaddurment

['ocynapcTBeHHBIN CTaHIAPT WIA TEXHUYECKUE YCIIOBUS HA HAJIeKHOCTH 110
IpOKaT MaTEPUAILY Jm
TV 14-1-3023-80, 'OCT 23570-79 1,025
I'OCT 380-71**, I'OCT 14637-79*; TOCT 19281-73* n 1,050

'OCT 19282—73* [cTanu ¢ nmpeaenom tekydectu 10 380 MIla
(39 KFC/CMZ) u ctainb Mapku 1412AD]; TY 14-1-1217-75

'OCT 19281-73* u ’'OCT 19282—73* [cTanu ¢ npeaenom 1,100
tekydectu cBbimre 380 MIIa (39 KFC/CMZ) KpOME CTaJIl MapKu

141 2AD]

TV 14-1-1308-75, TV 14-1-1772-76 1,150

20.3*. OnpezneneHue Npy UCHBITAHUAX [TOKa3aTeNIeH KauecTBa MeTailia, 0T0op pod
JUTSL XAMUYECKOT0 aHAIM3a U 00pa3lioB AJ MEXaHUYECKUX UCTIBITAHUNA U UX YHCIIO
CJIelyeT MIPOU3BOJUTh B COOTBETCTBUHM C yKa3aHUSMU IpUJl. §,a.

20.4. lonyckaercsi He IPOU3BOAUTH UCIIBITAHUS METAJIJIa KOHCTPYKIIUA,
IpeHa3HaYeHHBIX JUIS SKCIUTyaTaluu, Ipy HanpsbkeHusax 1o 165 Mlla (1700
KFC/CMZ) Y pacyeTHbIX Temneparypax Boiie MUHYC 30°C st KOHCTPYKLUMM rpymiisl 3,
BbIle MuHyc 40°C — U1t KOHCTPYKIMH Ipynnsl 4, Bbie MuHyc 65°C — it
KOHCTPYKUUH rpyni 3 u 4 pH UX yCUJICHUU 0e3 MPUMEHEHUS CBapKH.

20.5. PacyeTHble CONPOTUBIICHHS CBAPHBIX COCTUHEHUH KOHCTPYKIIHMA, TTOJIEKAIINX
PEKOHCTPYKLMU WIN YCUJIEHUIO CIIEyeT Ha3HayaTh C yU€TOM MapKu CTallH,
CBapOYHBIX MAaTEPHAIIOB, BUJOB CBAPKH, MMOJOKEHHS 11Ba U CIIOCOO0B MX KOHTPOJIS,
IPUMEHEHHBIX B KOHCTPYKIUH.

[Tpu OTCYTCTBUM YCTAHOBJIEHHBIX HOPMaMU HEOOXOAMMBIX TaHHBIX JOIMYCKAETCS:
JUTSI YTIIOBBIX IMIBOB PUHUMATE Ryun = Run; #vm = 1,25; £ =0,7 u 3, = 1,0, cuuras npu
stoM % = 0,8;

JUISL paCTSHYTBIX CTBHIKOBBIX IIBOB NpuHUMAaTh Ryy = 0,55Ry i1t koHCTpyKIMiA,
U3roToBIeHHbIX 10 1972 1., n Ryy = 0,85Ry — mocne 1972 r.

JlomyckaeTcsi yTOYHSTh HECYILYIO CIIOCOOHOCTh CBApHBIX COEAMHEHHH 110
pe3ynbTaraM UCIbITaHUN 00pa3loB, B3SATHIX U3 KOHCTPYKIIUH.

20.6. PacueTHble CONPOTUBIIEHUS CPE3Y U PACTSKEHUIO OOJITOB, @ TAKKE CMATHIO
AIIEMEHTOB, COEIMHAEMbIX 0OJITaMH, CIEAYET ONPEAENISITh COTJacHo 1. 3.5; ecinu
HEBO3MOXXHO YCTaHOBHTD KJIaCC MIPOUYHOCTU OOJITOB, 3HAYEHHUSI PACUETHBIX
COTIPOTUBIICHUH CJIEAYyeT MPUHUMATh KaK JJIs1 O0JITOB Kilacca MPOYHOCTH 4.6 mpu
pacueTe Ha cpe3 U Kjacca IPOYHOCTH 4.8 NP pacdyeTe Ha pacTsSKEHHE.

20.7. PacueTHbIE CONPOTUBIICHUS 3aKJIEIOYHBIX COEAUHEHNN CIeAyeT TPUHUMATD 110
Taoi. 49, a.

Ecnu B uCOMTHUTENTEHOM TOKYMEHTAIIMH OTCYTCTBYIOT YKa3aHUsI O CIToco0e
00paboTKM OTBEPCTUI M MaTepHalie 3aKJIENOK U YCTAHOBUTh MX HE MPEJICTABIAETCS
BO3MOXKHBIM, paCU€THbIE COMPOTUBIICHUS CIe1yeT IPUHUMATH 110 Tabu. 49,a Kak i
coeuHeHus Ha 3akienkax rpynns! C u3 cranu Mapku Ct2.

20.8. KoHCTpyKIMH, SKCIUTyaTUPYEMBbIE TP MOJ0KUTEIBHON TEMITEPATypE U
M3TOTOBJIEHHBIE U3 KUIALIEH MaJOyIJIEpOAUCTOMN CTallU, a TAK)KE U3 APYTUX CTAJIEH, y
KOTOPBIX MO pe3yabTaTaM UCIBITAHUN 3HAYEHUS YAAPHOU BSI3KOCTH HIKE
rapaHTUPOBAHHBIX TOCYIaPCTBEHHBIMU CTAHIAPTAMHU 10 KATETOPUSIM CTaIH ISl
TPYIIT KOHCTPYKITUN B COOTBETCTBUU ¢ TaOi. 50*, He moyiexar yCUICHHIO UTH
3aMeHE MPH YCIOBHHU, YTO HATIPSHKEHUS B DJIEMEHTAX U3 3THX CcTajel He OyayT



NPEBbINIATh 3HAYCHUN, IMEBIIMXCS 10 PEKOHCTPYKIUH. Pemenue 06 ucnonbp30BaHu,
YCUJICHUU WM 3aMEHE 3TUX KOHCTPYKIUH, SKCIUTyaTalus KOTOPHIX OYAET OTINYaThCs
OT YKa3aHHBIX YCIIOBU, IPUHUMAETCS HA OCHOBAaHUU 3aKIIOYECHHUSI
CHEIHAIM3UPOBAHHOTO HAYYHO-HUCCIIEI0BATEIbCKOIO HHCTUTYTA.

20.9. PacueTHas cxemMa KOHCTPYKLIUH, COOPYKEHMSI UJIU 3[aHUsI B LIETIOM
MPUHUMAETCS C YIETOM OCOOCHHOCTEH UX JeWCTBUTEIBHON pabOThI, B TOM YHUCIIE C
y4eToM (paKTHUECKUX OTKIIOHEHUH reOMeTpru4ecKoil popMbl, pa3MepoB CEUCHUH,
YCIIOBUH 3aKPEIUICHUS U BBIIOJIHEHUS Y3JI0B COMPSIKEHUS JIEMEHTOB.

IIpoBepouHBIE pacyeThl SIEMEHTOB KOHCTPYKIIUN U UX COEAUHEHHUIN BBITIOJIHSIIOTCA C
y4eToOM OOHapYKEHHBIX AePEKTOB U MOBPEKICHHM, KOPPO3UOHHOTO U3HOCA,
(baKTHUECKUX YCIOBUN COMPSDKEHHS U ONMpPaHusi. PacyeTsl 21eMEeHTOB MOTYT
BBIMOJHATHCS MO AePOPMUPOBAHHOM CXeMe B COOTBETCTBUU C YKa3aHUSAMU 1. 1.8,
NpUHUMAsSE IPH 3TOM K03 UIMEHT ycinoBuil padboTsl ¥ = 1,0 st mo3. 3,5 u 6,a Tab.
6*.

20.10*. KoHcTpyKuuu, He yAOBIETBOpstolue TpeboBanuam paza. 5.7—11, 13 (Tabu.
40*, . 13.29-13.43, 13.45) u n. 16.3 HacTOsAUIUX HOPM, JIOJDKHBI OBITH, KaK
MIPABUJIO, YCUIICHBI UM 3aMEHEHBI, 32 NCKITIOUEHHUEM CIIy4aeB, YKa3aHHBIX B JAaHHOM
paszzaerne.

OTKIIOHEHHUS OT FEOMETPHUECKO (POPMBI, pa3MEPOB AIEMEHTOB U COSAUHEHHM OT
HOMMHAJIbHBIX, IPEBBIILAIOIINE T0IYCKAEMbIE PABUIaMH IPOU3BOACTBA U IPUEMKHU
paboT, HO He MPENATCTBYIONIME HOPMAIBHOM 3KCIUTyaTallii, MOTYT HE YCTPAHSIThCS
IIPU YCJIOBUU OOECIIeUeHUsl HECYIIEH CTOCOOHOCTH KOHCTPYKLUMN C YIETOM
TpeboBanwmii 1. 20.9.

20.11* lomyckaeTcst He YCUIIUBATDH 3JIEMEHTHI KOHCTPYKIIUM, €CITH:

UX TOPU30HTAJIbHBIE U BEPTUKAJIBHBIC TPOTHObl U OTKIOHEHHS MTPEBBIIIAIOT
npeJienbHble 3HaYeHUs], ycTaHOBJIeHHbIE M. 13.1* 1 16.8, HO He MpensATCTBYIOT
HOPMaJIbHOM 3KCILTyaTaluH;

UX TUOKOCTb MPEBBILIAET Mpe/ieIbHbIE 3HAUCHUS], yCTAaHOBJICHHBbIE M. 6.15* 1 6.16%,
HO 3JIEMEHTBI UMEIOT UCKPUBIIEHUS, HE IIPEBBIIIAIOIIME 3HAUEHUH, YCTaHOBIEHHBIX
IpaBUJIaMU IIPOU3BOJCTBA U IPUEMKH paboT, M YCUIIHS HE OyIyT BO3pacTarh B
npoliecce JanbHenIIen SKCIUTyaTally, a TAkXKe B TeX CIIydasix, KOrja BO3MOXKHOCTh
MCIIOJIb30BaHUs TaKUX 3JIEMEHTOB IIPOBEPEHA PACUETOM.

20.12*. TIpu pa3paboTKe NPOEKTOB PEKOHCTPYKIIUHU CTAIbHBIX KOHCTPYKIMN 3aHUN
U COOPY>KEHUH CJIeIyeT BBISBIATH U HCIIOJIb30BaTh PE3EPBbI HECYILEH CIIOCOOHOCTH U
HNPUMEHATh KOHCTPYKTHUBHBIE PELICHUS, TTO3BOJISIFOIIUE OCYIIECTBIATh
PEKOHCTPYKIUIO, KaK MpaBuiio, 0€3 OCTAHOBKH NMPOU3BOJICTBEHHOI'O MpoIiecca.

[Tpu ycuneHuu KOHCTPYKIMHA JOMYCKAeTCsl yUUTHIBATh: BO3MOXKHOCTD
MPEe/IBApUTENLHOTO HANPSKEHHS] U aKTUBHOT'O PETYJIMPOBAHUS YCUIIUI, B TOM UHUCIIE
3a CYeT CBapKU, U3MEHEHUI KOHCTPYKTUBHOM U PacyeTHOW CXEMBI, a TaKXkKe YIpyro-
IJIACTUYECKYIO paboTy MaTepHaa, 3aKpUTHIECKYI0 paboTy TOHKOCTEHHBIX
3JIEMEHTOB M OOIIMBOK KOHCTPYKIIUH B COOTBETCTBHH C ICHCTBYIOLUIMMU HOPMaMHU.
20.13. KOHCTpYKIIMU YCUJIEHUS K METO/BI €70 BBIITOJTHEHHUS TOJKHBI
IpeaycMaTpuBaTh MEPhI 110 CHUKEHUIO HEXKENNATENIbHBIX JIOTIOJHUTEbHBIX
nedopmaruii JIEMEHTOB B TIPOIECCe YCHIICHHSI B COOTBETCTBHHM C 1. 12.2.

Hecymas cnocoOHOCTh KOHCTPYKIIHI B ITpoIiecce BHITOJHEHHUS padoT MO YCHUIICHUIO
JIOJDKHA 00€CTIeUnBAThCS C YUETOM BIMSHUS OCIA0JIEeHUN CeUeHUH
JIOTIOJTHUTEIBHBIMHU OTBEPCTHSMHU 1OJ] OOJNTHI, a TAK)XKE CBAPKH.

B HeoOXoIuMBIX cilydasx B IEpUOJ YCUIIEHUS! KOHCTPYKIIHS TOJIKHA ObITh
MOJTHOCTBIO MJTH YACTUYHO pa3rpyKeHa.



20.14. B xoHCTpYKUMSAX 2-i U 3-# rpynm Taba. 50*, sKcmTyaTupyeMbIX Ipu
pacueTHo TemnepaTrype He Huxke MuHyc 40°C B HearpeCCUBHBIX WUJIU
c1aboarpeccuBHBIX Cpeax, i 00eCIieYeHNsI COBMECTHOM paboThl 1eTaneit
YCUJICHUS U CYIIECTBYIOLIEH KOHCTPYKIIMU JTOYCKAETCsl IPUMEHSATh IIPEPHIBUCTHIC
(1aHTOBBIC IIIBHI.

Bo Bcex ciyuasix npuMeHEeHMsl YIJIOBBIX IIBOB CJIEYET, Kak IpaBUio, Ha3Ha4yaTh
MHUHHMMaJIbHO HEOOXOJUMBbIE KaTeThl. JlomyckaeTcs KOHIIEBbIE YYaCTKHU IIBOB
IPOEKTHPOBATH C KATETOM OOJIBIIINM, YeM KaTeT MPOMEKYTOUHBIX Y4aCTKOB, U
yCTaHaBJIMBATh UX Pa3Mepbl B COOTBETCTBUU C PACUETOM.

20.15. Ilpu ycuneHuu 371€MEHTOB KOHCTPYKLUI 10IyCKAeTCs IPUMEHSTh
KOMOMHUPOBAHHbIE COEJMHEHHUS HA 3aKJIENKaX U BBICOKOIPOUHBIX 00JITaxX WU
Oonrax Kjacca TOYHOCTH A.

20.16*. IIpu pacuere 31eMEHTOB KOHCTPYKIIMH, YCHUIIEHHBIX ITyTEM YBEIUYCHUS
CEYEHUs, CJIEYET, KaK IPaBUIIO, YUUTHIBATh Pa3HbIE PACUETHBIE CONPOTUBIICHUS
MaTepHaia KOHCTPYKIHMH U ycuiieHus. JlonyckaeTcsi IpUHUMATh OJHO pacueTHOE
COIIPOTHUBIICHUE, PABHOE MEHBIIIEMY U3 HUX, €CII OHH OTJIMYAIOTCS He Oojiee 4yeM Ha
15 %.

[Tpu pacuere Ha yCTOWYMBOCTD CXKATbIX, BHELIEHTPEHHO-CHKATBIX U CKATO
U3ru0aeMbIX JIEMEHTOB C YCUICHHBIMU CEUEHUS MU JIOIyCKAETCs IPUHUMATh
NPUBEJICHHOE 3HAYCHNE PACUETHOT'O COMTPOTHBIICHUS, BEIUUCIIIEMOE TI0 (hopMyIie

Ry =Ry\kiky (163,6)
rac Ry — pacd€THOC COMMPOTHUBJICHUC OCHOBHOI'O MCTAJlJId, OMPECACIIACMOC COTJIaCHO

TpeboBanusaM 1. 20.1%;
K1, k2 — k03 puIreHTHI, BEIYHCIsIEMBbIE TI0 POpMYyJIaMm:

klzRya— A Rya—l;
R, A, (R,
o Ry 1 (Rya (163,8)
2 — - - >
R, I, (R,

31eck Rya — pacueTHOE CONPOTUBIIEHHE METAIlIA YCUIICHHS;

A, | — COOTBETCTBEHHO IJIOMIAAb U MOMEHT UHEPIIMH CEYCHUS] YCHUINBAEMOTO
AJIEMEHTa OTHOCUTEIHHO OCH, IEPIICHAUKYISIPHON MIOCKOCTH TTPOBEPKHU
YCTONYUBOCTH;

Aot, ltot — TO 7K€, YCUIIEHHOTO 3JIEMEHTA B T[EJIOM.

20.17. PacueT Ha MPOYHOCTH U YCTOMUHUBOCTH DJIEMEHTOB, YCUIIEHHBIX CIIOCOOOM
YBEJIUYECHUS CEUCHHM, ClIeyeT, KaK IPABUIIO, BBIOJIHATH C Y4€TOM HaIPsKEHUM,
CYIIECTBOBABIIMX B 3JIEMEHTE B MOMEHT YCHJICHHUS (C YIETOM pa3rpy3Ku
KOHCTpYKIui). [Ipr 3T0M HEOOXOAUMO YUUTHIBATH HA4YaJIbHbIC UCKPUBJICHUS
AIIEMEHTOB, CMEIICHHUE LIEHTPA TSKECTH YCHUIIEHHOTO CEYEHUS U UCKPUBIIEHUS,
BBI3BaHHBIE CBAPKOM.

HckpuBieHus OT CBapKH P MPOBEPKE YCTOWYUBOCTU CKATHIX U BHELIEHTPEHHO-
CXKaThIX JIEMEHTOB U 3JIEMEHTOB, Pa0OTAIOIINX HA C)KAaTHE C U3THOOM, JOIMYCKaeTCs
VUUTHIBATh BBEJICHUEM JOIIOJIHUTEIHHOTO KO3 duItneHTa yciioBuii pabotsl . = 0,8.
[TpoBepKy Ha MPOYHOCTH DIIEMEHTOB, PACCUMTAHHBIX B COOTBeTCTBUH C 1. 20.16* Kak
JUTSL OMHOPOTHOTO cedeHusl [Kpome pacuera o ¢popmynam (39), (40) u (49) Hopm],
JIOTTYCKaeTCsl BBIIOJIHSTH Ha TIOJTHOE pacueTHOe ycuiiue 0e3 yueTa HanpsKeHuH,
CYILIECTBOBABIIMX 0 YCUJIEHMS], & IPU IIPOBEPKE CTEHOK Ha MECTHYIO YCTOMYMBOCTh
JOTTyCKAETCsl MCIOJIB30BaTh Kod(pdurmeHt ycnouii padots! . = 0,8.



20.18*. Jlomyckaercsi HE yCUIIMBATh CYLIECTBYIOIINE CTAIbHBIC KOHCTPYKIUH,
BBITIOJIHEHHBIC C OTCTYIUICHUEM OT TpeboBanuii mm. 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
IIPU YCIIOBUH, UTO:

OTCYTCTBYIOT BBI3BaHHBIE 3TUMH OTCTYIUICHUSIMU TOBPEXKICHUS JIEMEHTOB
KOHCTPYKIIUH;

WCKITIOYCHBI U3MEHEHUS B HEOIaronpusTHYIO CTOPOHY YCIIOBUN AKCILTyaTaIlluu
KOHCTPYKIIUH;

Hecymias CltoCOOHOCTh U KECTKOCTh 0OOCHOBAHBI PACYETOM C YIETOM TPEeOOBAHHMIA
nm. 20.9, 20.11* u 20.15;

BBITIOJIHSIFOTCS. MEPOTIPUSITHS IO MIPEAYIPEKACHUIO YCTAIOCTHOTO B XPYIIKOTO
pa3pylIeHUs] KOHCTPYKIIUMH, Ha KOTOPBIE paCIPOCTPAHSAIOTCS yKa3aHus ni. 9.1, 9.3 u
pasa. 10.

[Tpunoxenue 1

MATEPHAJIBI IJISI CTAJIBHBIX KOHCTPYKIIAM U UX PACYETHBIE
COINNPOTUBJIEHUA

Tab6muna 50*

Crajau 1J1s1 CTAJbHBIX KOHCTPYKIMI 31aHUI U COOPYKeHHUIT

Kareropus cranu ans KIuMaTH4ecKoro
Cranb I'OCT nmn TY paiioHa CTpPOUTENBCTBA (pacuyeTHas
temreparypa, °C

||4(—30>t2— I, Ilbulls |1y (—50>t2_
40) (40>t >— 65)

s u op.(>— 50)
30)

I'pynna 1. CBapHble KOHCTPYKIUH JINOO UX 3JIEMEHTHI, paboTarole B 0co00
TSDKEJIBIX YCIOBUAX WIIH MOABEPralOLINecs HEOCPEACTBEHHOMY BO3AEHCTBHIO
JUHAMHUYECKHUX, BUOPAIIMOHHBIX WJIM MTOJABUKHBIX HArpy30K [[I0JIKpaHOBBIE OAJIKH;
6anKy paboYMX MIIOLIA/I0K; 3JIEMEHThI KOHCTPYKLMI OYHKEpPHBIX U Pa3rPy304HBIX
ACTaKa/l, HEMOCPEACTBEHHO BOCTIPUHUMAIOIINX HArpy3Ky OT MOABUKHBIX COCTABOB;
(bacoHKku pepM; MpoJIETHbIE CTPOSHUS TPAHCIIOPTHBIX Tajepeil; CBapHble
CHelualibHbIe OOphl OONBIINX MEPEXO0I0B JIMHUH nekTpornepenayu (BJI) BeicoToit
6osee 60 M; ;JIEMEHTHI OTTSDKEK MAuT M OTTSDKEUHBIX Y3JI0B; OalIKU TOJ] KpaHbI
TUAPOTEXHUYECKUX COOPYKEHHUH U T. I1.].

C255 + _ _
C285 + _ _
C345 3 3 49
C375 TOCT 27772-88 3 3 49
C390 + + +9)
C390K + + +9
C440 + +0) +)

I'pynma 2. CBapHble KOHCTPYKIIMH JIMOO MX 3JIEMEHTHI, paboTaroIue npu
CTaTUYECKOH Harpyske [(pepmbl; purenu pam; OaJku NEPEeKPHITHI U TOKPHITUH;
KOCOYPBI JiecTHUIL; oropbl BJI, 3a uckiitoueHneM cBapHbIX OMOp OOJBIINX



MEePEX0/I0B; OMOPHI OUTMHOBKU OTKPBITBHIX PACTIPEACIIUTENbHBIX YCTPOUCTB
noactanmuii (OPY); onops! moa Beikimrodatesn OPY; onmopsl TpaHCOpTEPHBIX
rajiepei; 3J1eMEHThl KOHTAKTHOM CETH TpaHCIIOPTa (IITaHTH, AaHKEPHBIE OTTSIKKH,
XOMYTBHI); IPOKEKTOPHBIE MAUThI; 3JIEMEHTHl KOMOMHUPOBAHHBIX OMOP aHTEHHBIX
coopyxenwuit; TpyoornpoBo ikl '3C 1 HACOCHBIX CTaHIIHI; OOJIUIIOBKY BOJOBOJIOB;
3aKJIaJ{HbIe YaCTH 3aTBOPOB U JPYTUE PACTIHYTHIE, PACTSIHYTO-U3ru0aeMbie U
n3rudaeMble JIEMEHTHI |,  TAK)KE KOHCTPYKLIMH U UX 3JIEMEHTHI TPYNIbl 1 mpu
OTCYTCTBHH CBAPHBIX COCTUHEHHI U OaJIKH MOABECHBIX ITyTEH U3 IBYTaBPOB IO
['OCT 19425-74* u TY 14-2-427—-80 npu HaIMYNH CBAPHBIX MOHTAKHBIX
COCTUHEHUN.

C245 +0 - -
C255 + — —
C275 +7 - -
C285 + — —
C345 1 3 4
C345K + —

C375 I'OCT 2777288 1 3

C390 + + +°
C390K + +

C440 + +

C590 +

C590K — + +
BCr3kn T'OCT 10705-80% 29 2 ~
TOJIIIAHON 10 4 MM rpynmna B, ta6mn. 1

BCr3mc To xe 29 - -
TOJIIIIMHOM 110 5,5

MM

BCt3nc To xe 6 — —
TOMIUHON 6-10 MM

16I2AD TV 14-3-567-76 + + +
TOJIIIUHON 6-9 MM

'pynmna 3. CBapHbIe KOHCTPYKIIUH INOO UX 3JIEMEHTHI, paboTaroliue npu
CTaTUYECKOM HArpy3Ke [KOJIOHHBI; CTOWKH; OTIOPHBIE ITUTHI; DJIEMEHTHI HACTHIIA
MEPEKPBITHI; KOHCTPYKIINH, MTOAEP>KUBAIOIINE TEXHOIOTHYECKOE 000PYA0BaHUE;
BEPTHKAJIbHBIE CBSA3H 110 KOJIOHHAM C HalPsHKEHUEM B cBA3sX cBblie 0,4Ry;
aHKepHbIe, HecylIne U (UKCUPYIOIINE KOHCTPYKIIUHU (OMOPBI, PUTEIH KECTKUX
MoTNepeyrH, (PUKCATOPhI) KOHTAKTHOM CETH TPAHCIIOPTA; OMOPHI 1O 000PYI0BaHHE
OPY, xpoMe omop Mo BEIKITIOYATENH; JIEMEHTHI CTBOJIOB U OallleH aHTEHHBIX
COOPYKEHHI; KOJIOHHBI OETOHOBO3HBIX 3CTaKaJl, IPOTOHBI MOKPHITUN U APyTHE
CKaThIe U CKATO-U3TUOAEMBIE PJIEMEHTHI |, & TAKKe KOHCTPYKIIMH U UX DJIEMEHTHI
TPYIIIBI 2 IPU OTCYTCTBUH CBAPHBIX COCTNHEHHM.

C235 +51 - -
C245 + — —
C255
C275
C285
C345
C345K I'OCT 27772-88
C375
C390

+ P+ R+ + o+
[N
N
S
=
=
(98]



C390K

C440

C590

C590K

BCt3kn
TOJIIIAHON 10 4 MM
BCt3kn
ToJIMHOI 4,5-10
MM

BCt3mc

TOJIIIMHON 5-15 MM

BCt3mnc

TONIIHMHON 110 5,5
MM

BCt3mc

TOJIIHAHON 6-10 MM
BCt3cn

TOJIIIHAHOMN 5-15 MM

BCt3cn

TOJMIIUHON 6-10 MM
16I'2AD
TOJIIIUHOHN 6-9 MM

['pynna 4. BcnomorarenbHble KOHCTPYKLNHU 3JaHUI U COOPYKEHUH (CBA3HU, KpoMe

I'OCT 10705-80%*,
rpynna B, ta6m. 1
To xe

I'OCT 10706-76%*,
rpymnmna B, ¢ gom.
TpeOOBaHUEM TIO II.
1.6
I'OCT 10705-80%,
rpymmna B, ta6m. 1

I'OCT 10705-80%,
rpynmna B, ta6mn. 1
I'OCT 10706-76%*,
rpymnmna B, ¢ gom.

TpeOOBaHUEM 110 TI.

1.6

I'OCT 10705-80%,
rpynmna B, ta6mn. 1
TV 14-3-567-76

2°)

+

2°)

+

YKa3aHHBIX B I'PYHIIC 3; 3JICMCHTHBI Q)aXBepKa; JICCTHHUILIBI; TpaIlbl; IIJIOIIAJAKH;
OrpakJACHUA; MCTAJNIOKOHCTPYKIIUA KaOeJIbHBIX KaHaJIOB; BTOPOCTCIICHHBLIC

9JICMCHTBI COOp}/')KeHI/Iﬁ HT. H.), a TaKKC KOHCTPYKIUH U UX 3JICMCHTHI I'PYIIIIbI 3 npu

OTCYTCTBHUH CBAPHBIX COCI[I/IHGHI/Iﬁ .

C235

C245

C255

C275

C285

BCt3xkn
TOJIIIUHON 710 4 MM
BCt3xkn
toauHoi 4,5-10
MM

BCt3mc

TOJIIHUHOHN 5-15 MM

BCt3mc

TONIIHWHON 110 5,5
MM

BCt3mc

TOJIIMHOHN 6-10 MM

I'OCT 2777288

I'OCT 10705-80%,
rpynmna B, ta6i. 1
To xe

I'OCT 10706-76%*,
rpymnma B, ¢ gom.
TpeOOBaHUEM T10 TI.
1.6

'OCT 10705-80%,
rpynna B, ta6in. 1

To xe

29

29

+ + + + |

N
N

29

+ +

+

+

+ + + + |

N
@
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O6o03HaueHus, MpUHATHIE B Ta0I. 50*:

a) (pacoHHBIN MpOKAT TOMMHOMN 10 11 MM, a IpU COrTacoBaHUU C U3TOTOBUTENIEM —
110 20 MM; TUCTOBOM — BCEX TOJIIIIUH;

0) TpeboBaHUE IO OTPAaHUYCHHUIO yriiepoaHoro skBuBasieHTa mo 'OCT 27772—88 nis
TOJIIHH cBhIme 20 MM;

B) TpeOOBaHME 110 OTPAaHUYCHUIO yriaepoaHoro skBuBaieHTa mo 'OCT 27772—88 nns
BCEX TOJILLMH;

r) 1 paiiona Iy, 1u1st HeoTaIMBaeMbIX 3/JaHUK U KOHCTPYKITUH, K CILTyaTHPYEMBIX
IpU TEMIIEpaType HapYKHOTO BO3/yXa, IPUMEHSITh MIPOKAT TOINIUHOK He 6onee 10
MM;

1) TIpH TOJILMHE IpoKaTa He 6osiee 11 MM JomyckaeTcss IpUMEHATh CTallb KAaTErOpUU
3

e) kpome omop BJI, OPY u KC;

) MpoKaT TonuHoM 10 10 MM u ¢ yuetom TpeboBanuit paza. 10;

1) kpoMme paiiona Ils 11 HeoTamIMBaeMbIX 31aHUI U KOHCTPYKLIUH,
9KCITyaTUPYEMBIX IIPU TEMIEpaType HApYKHOTO BO3TyXa.

3Hak "+" 03HauaeT, YTO JaHHYIO CTallb CIEAYET IPUMEHSATH; 3HaK "—" 03HAUaeT, yTo
JaHHYIO CTallb B YKa3aHHOM KJIMMAaTHYECKOM paiiOHe MPUMEHSThH HE CIeayeT.

[Ipumeuanus: 1. TpeOGoBaHus HacTosIEH TaOIUIBI HE PACIIPOCTPAHSAIOTCS Ha
CTaJIbHbIE KOHCTPYKIIMU CHEIUAIbHBIX COOPYKEHHI: MarucTpajabHbIe U
TEXHOJIOTUYECKUE TPYOOIIPOBO/IbI, PE3EPBYaphl CIELUAIBHOIO Ha3HAYEHUS, KOXKYXU
JIOMEHHBIX IIe4el U BO3yXoHarpesaresien u T. . Ctanu A 3TUX KOHCTPYKIIUM
ycTaHaBIuBaroTcsa coorBeTcTByromMMyA CHull nnu npyrumu HopMaTuBHBIMU
JIOKyMEHTaMH.

2. TpeboBaHus HacTOsAIIEH TaOIMIIBI PACTIPOCTPAHSIOTCS Ha JINCTOBOI MPOKaT
TOJIITUHON OT 2 MM H (haCOHHBIN TpoKaT ToamuHOM oT 4 MM o TOCT 27772-88,
COPTOBOM MpoKaT (Kpyr, KBajpart, nonoca) no TY 14-1-3023-80, TOCT 380-71** (c
1990 r. 'OCT 535-88) u 'OCT 19281-73*. Yka3aHHbIe KaTETOpUN CTAJIU OTHOCSITCS
K [TPOKaTy TOJNIIUHOM He MeHee 5 mMm. [Ipu TonmuHe MeHee 5 MM IPUBEACHHBIE B
TabJIMLE CTaJIM IPUMEHSI0TCA 03 TpeOoBaHMI 10 YAapHOU BSI3KOCTH.

Jlna koHCTpyKLMi Bee Tpyni, kpome rpynnsl 1 u onop BJI u OPY, Bo Becex
KJIINMAaTHYECKUX palioHax, Kpome [j, JomyckaeTcss npuMEHATh IPOKAT TOJIIIMHON
meHee 5 MM u3 ctanu C235 no 'OCT 27772-88.

3. KinumaTtuueckue paiioHbl CTPOUTENBCTBA YCTAHABINBAIOTCA B COOTBETCTBUU C
I'OCT 16350-80 "Knumat CCCP. PaiioHupoBaHu€ U CTAaTUCTUYECKUE TAPAMETPHI
KJIIMMAaTHYECKUX (PAKTOPOB ISl TEXHUUECKHX Tesieil". YKa3aHHbIE B TOJIOBKE TAOIHIIBI
B CKOOKax pacueTHbIE TEMIIEepaTypbl COOTBETCTBYIOT TEMIIEPAType HAPYKHOTO
BO3/IyXa COOTBETCTBYIOLIETO pailOHa, 3a KOTOPYIO IPUHUMAETCS CPEIHSIS
Temreparypa HauboJsee X0JI0AHON NATUAHEBKH coriacHo yka3anusm CHull mo
CTPOUTENIbHOM KIMMAaTOJIOTUU U Teo(U3HKeE.

4. K KOHCTpYKIMSIM, [TOIBEPTAIOIIHUMCS HEOCPEACTBEHHOMY BO3JIECTBUIO
JTUHAMHYECKHUX, BUOPAIIMOHHBIX WM MOABHKHBIX HArPy30K, OTHOCATCS KOHCTPYKIIMHU
1100 UX 3JTEMEHTHI, MOJIJIeXkKAaIle pacueTy Ha BEIHOCIUBOCTD WIIM PACCUUTHIBAEMBIE C
y4eToM K03 PUIIMEHTOB TMHAMUYHOCTH.

5. Ilpu COOTBETCTBYIOIIEM TEXHUKO-9KOHOMUYECKOM 000CHOBaHUH cTanu C345,
C375, C440, C590, C590K, 16I"2A® moryT 3aKka3bIBaThCS KaK CTAIH MOBBIIIEHHOMN
KOPPO3MOHHOM cTOMKOCTH (¢ Menbto) — C345]1, C375/1, C440/, C5901, C590KI,
16I2AD/I.

6. IlpumeHeHne TepMOYITPOYHEHHOTO ¢ IIPOKATHOTO HarpeBa (hacOHHOTO MPOKaTa U3



cranu C345T u C375T, nocrasissemoro o 'OCT 27772-88 kak crans C345 u C375,
HE JIONYCKAaeTCs B KOHCTPYKILHUAX, KOTOPbIE MPU U3TOTOBJICHHUHU TO/IBEPratOTCs
MeTaJTM3aIM1 WK TUTacTHIecKuM nedopmanusim mpu Temmepatype Boiine 700°C.

7. becmoBHbIe ropstuenedopmupoBanubie TpyOs! o 'OCT 8731-87 nonmyckaercs
MPUMEHSTH TOJIBKO JJISI DJIEMEHTOB CIIELUAIbHBIX OMOP OONBIINX MEPEXOI0B JTHHHMA
AIIEKTpONepeaayn BEICOTON Oosee 60 M, 17151 aHTEHHBIX COOPY>KEHHUH CBS3H U IPYTUX
CHEIHANIbHBIX COOPYKEHHM, TPU STOM CJIeyeT MPUMEHITh MAPKU CTAIIU:

BO BCEX KJIMMATUYECKUX paiioHax, kpome Ii, Iy, Il u I3, mapky 20 mo 'OCT 8731
87, HO C OTIOTHUTEIBHBIM TPEOOBAHHUEM I10 YAAPHOU BI3KOCTH MPU TeMIiepaType
munyc 20°C ue menee 30 Jhx/cm? (3kre-m/em?);

B KJIMMaTH4eCKuX parioHax Iy, Il u 113 — mapky 0912C o I'OCT 8731-87, Ho ¢
JIOTIOTHATEILHBIM TPEOOBAHHUEM I10 YAAPHOH BA3KOCTHU MPU TEMIIEPATYPE MUHYC
40°C ne menee 40 Jx/cm? (4 Krc~M/CM2) IIPH TOJIIIMHE CTEHKHU 10 9 MM u 35 Jlx/om?
(3.5 KFC-M/CMZ) npu ToJuHe cTeHku 10 MM 1 Gonee.

He nomyckaercst npuMeHsTh OecIIOBHBIE TOpstueieOpMUPOBAHHBIE TPYOHI,
W3TOTOBJICHHBIE U3 CIIUTKOB, HIMEIOIINX MapKUPOBKY ¢ auTepom "JI", He mpomemme
KOHTPOJIb Hepa3pyIIAIOIIMMHA METOIaMHU.

8. K coproBoMy mpokaty (Kpyr, kBajapaT, nosuoca) no TY 14-1-3023-80, 'OCT 380—
71% (¢ 1990 r. TOCT 535-88) u I'OCT 19281-73* npenbsBiastOTCS TaKUE Ke
TpeOoBaHus, KaK K (pacoHHOMY MpokaTy Takoil sxe Tommunsl o OCT 27772-88.
CootBerctBre Mapok craiei mo TY 14-1-3023-80, 'OCT 380-71*, TOCT 19281—
73* u I'OCT 19282—73* ctanam o 'OCT 27772—88 ciaenyeT onpenensth 1o Tadi.
51,6.



TaGmuma 51°*

HopMmaTuBHbIe 1 pacyeTHbIE CONPOTUBJIEHHUS NIPH PACTSKEHUH, CKATUH M U3rude JUCTOBOI0, IIUPOKONOJ0CHOT0 YHUBEPCATBHOIO U
¢aconnoro npokara mo 'OCT 27772-88 niis1 cTajibHBIX KOHCTPYKIUI 3IaHUI M COOPYKEHUI

HopmaTtusHoe COHpOTI/IBJIeHI/Iez, Mlla

3 2
Pacuernoe conporuBnenue”, Mlla (krc/cm”), mpokara

Tonmuuna (KFC/MMZ), IpoKaTa
Cramp | mpoxara’, JIMCTOBOTO, JUCTOBOTO,
MM HIMPOKOIIOJIOCHOTO (dacoHHOTO HIMPOKOIIOJIOCHOTO (dacoHHOTO
YHHBEPCATHHOTO YHHUBEPCATHHOTO
Ryn Run Ryn Run Ry Ry Ry Ry
C235 | Or2m020 | 235(24) | 360 (37) | 235 (24) | 360 (37) | 230 (2350) | 350 (3600) 230 (2350) 350 (3600)
Cs. 20 10 40 | 225 (23) | 360 (37) | 225 (23) |360 (37) | 220 (2250) | 350 (3600) 220 (2250) 350 (3600)
Cs.40 mo | 215 (22) | 360 (37) - - 210 (2150) | 350 (3600) — -
100 195 (20) | 360 (37) - - 190 (1950) | 350 (3600) — -
Cg. 100
C245 | Or2mo020 | 245(25) | 370(38) | 245 (25) | 370 (38) | 240 (2450) | 360 (3700) 240 (2450) 360 (3700)
Cg. 20 o 30 — — 235 (24) | 370 (38) — — 230 (2350) 360 (3700)
C255 | Or2 m03,9 | 255 (26) | 380 (39) - - 250 (2550) | 370 (3800) - -
Ot 4 10 10 | 245 (25) | 380 (39) | 255 (26) |380 (39) | 240 (2450) | 370 (3800) 250 (2550) 370 (3800)
Cgs. 10 10 20 | 245 (25) | 370(38) | 245 (25) |370 (38) | 240 (2450) | 360 (3700) 240 (2450) 360 (3700)
CB. 20 10 40 | 235 (24) | 370(38) | 235 (24) | 370 (38) | 230 (2350) | 360 (3700) 230 (2350) 360 (3700)
C275 | Or2mo10 | 275(28) | 380 (39) | 275 (28) | 390 (40) | 270 (2750) | 370 (3800) 270 (2750) 380 (3900)
Cs. 10 10 20 | 265 (27) | 370(38) | 275 (28) |380 (39) | 260 (2650) | 360 (3700) 270 (2750) 370 (3800)
C285 | Or2m03,9 | 285(29) | 390 (40) - - 280 (2850) | 380 (3900) - -
Ot 4 1010 | 275(28) | 390 (40) | 285 (29) (400 (41)| 270 (2750) | 380 (3900) 280 (2850) 390 (4000)
Cs. 10 10 20 | 265 (27) | 380 (39) | 275 (28) | 390 (40) | 260 (2650) | 370 (3800) 270 (2750) 380 (3900)
C345 | Or2pm010 | 345(35) | 490 (50) | 345 (35) {490 (50) | 335 (3400) | 480 (4900) 335 (3400) 480 (4900)
Cs. 10 10 20 | 325 (33) | 470 (48) | 325(33) 470 (48)| 315 (3200) | 460 (4700) 315 (3200) 460 (4700)
CB. 20 10 40 | 305(31) | 460 (47) | 305 (31) |460 (47) | 300 (3050) | 450 (4600) 300 (3050) 450 (4600)
Cg. 40 10 60 | 285 (29) | 450 (46) - - 280 (2850) | 440 (4500) - -
Cg. 60 o 80 | 275 (28) | 440 (45) — — 270 (2750) | 430 (4400) — —
Cs. 80 m0 | 265 (27) | 430 (44) - - 260 (2650) | 420 (4300) - -
160




C345K | Ot4 50 10 | 345 (35) | 470 (48) | 345 (35) | 470 (48) | 335 (3400) | 460 (4700) 335 (3400) | 460 (4700)
C375 | Or21010 | 375(38) | 510 (52) | 375 (38) |510 (52) | 365 (3700) | 500 (5100) 365 (3700) | 500 (5100)
Cs. 10 10 20 | 355 (36) | 490 (50) | 355 (36) | 490 (50) | 345 (3500) | 480 (4900) 345 (3500) | 480 (4900)
C. 20 0 40 | 335 (34) | 480 (49) | 335 (34) | 480 (49)| 325 (3300) | 470 (4800) 325 (3300) | 470 (4800)
C390 | Or4 7050 | 390 (40) | 540 (55) _ — |380(3850) | 530 (5400) - -
C390K | Ot4 1030 | 390 (40) | 540 (55) - — |380(3850) | 530 (5400) — -
C440 | Or4 1030 | 440 (45) | 590 (60) - — |430 (4400) | 575 (5850) - -
CB. 30 710 50 | 410 (42) | 570 (58) _ — | 400 (4100) | 555 (5650) _ _
C590 | Ot 10 70 36 | 540 (55) | 635 (65) - — |515(5250) | 605 (6150) — —
C590K | Ot 16 10 40 | 540 (55) | 635 (65) _ — | 515 (5250) | 605 (6150) _ _

1. 3a ToymuHy (hacOHHOTO MPOKATa CIIeyeT MPHHUMATH TOJIIIMHY MOJKA (MHHAMAJIbHAS €T0 TOJIIIHHA 4 MM).
2. 3a HOpPMATUBHOE COIPOTHUBIICHUE MPUHATHl HOPMATUBHBIE 3HAUECHHMSI MPe/iea TEKyUYeCTU U BPEMEHHOTO CONPOTUBIIEHUS 10

I'OCT 27772-88.

3. 3HaueHus pacYETHHIX COMPOTUBICHUN MOTYyYEHBI IEJICHHEM HOPMATUBHBIX CONPOTUBICHHUH Ha KO (UIIMEHTH HAIC)KHOCTU
10 MaTepuaiy, OrpeaesiCHHbIE B COOTBETCTBUU C 1. 3.2*, ¢ okpyrieruem a0 5 Mlla (50 KFC/CMZ).

[Ipumeuyanue. HopmaTuBHBIC U pacyeTHBIE COTPOTUBICHUS U3 CTAIU MOBBIIICHHON KOPPO3ZHOHHOM CTOMKOCTH (CM. TpUMeY. 5
K Ta0u. 50%*) cieayer NpUHUMATh TAKUMH ke, KaK JIJIsi COOTBETCTBYIOIIUX cTalieii 6e3 Memu.

Tabmnma 51, a.

HopMaTHBHBIE U pacyeTHbIe CONPOTHBJIEHNUS IPU PACTSKEHUH, CKATUM M M3rHle TPYO 1JIsl CTAIBHBIX KOHCTPYKIMIA 31aHUI U COOPY KeHUIA.

Tommuna | HopMaTHBHOE CONPOTHBIEHHE | PacueTHOE CONpPOTHBICHHE",
Mapxku ctamu I'OCT nmu TY CTEHKH, MTITa (krc/cm?) MTITa (krc/cm?)
MM Ryn Run Ry Ry
BCt3km, BCt3nc, |[TOCT 10705- o 10 225 (23,0) 370 (38,0) 215 (2200) | 350 (3550)
BCt3cn 80*
BCt3mnc, BCr3cn 5-15 245 (25,0) 370 (38,0) 235 (2400) | 350 (3550)
20 I'OCT 10706— 4-36 245 (25,0) 410 (42,0) 225 (2300) | 375 (3800)
16I2AD 76* 69 440 (45,0) 590 (60,0) 400 (4100) | 535 (5450)
I'OCT 8731-87
TV 14-3-567-76

1.3a HOPMATUBHBIC COIPOTUBJICHUA MMPUHATEI MUHUMAJIbHBIC 3HAYCHUA MIPEACIa TCKYUYCCTH U BPpEMCHHOI'O




COIIPOTHUBIIEHUS, IPUBOAUMBIE B TOCYAAPCTBEHHBIX OOLIECOI03HBIX CTAHAPTaX WM TEXHUYECKUX yciaoBuil, MIla
(kre/mMM?). B Tex cirydasix, KOT/Ia 5TH 3HAYCHHS B FOCY/IAPCTBEHHBIX OOIIECOIO3HBIX CTAHAAPTAX WM TEXHIUCCKHX
YCITOBHSIX TIPHBE/ICHBI TOIBKO B OHOM CHCTEME eIUHHIL — (Krc/MM?), HOpMATHBHBIE conmpoTrBieHus, MI]a,
BBIYMCIICHBl YMHOXXEHHEM COOTBETCTBYIOIMX BeqnunH Ha 9,81 ¢ okpyrienunem g0 5 Mlla.

2. 3HaueHUs PACUETHBIX COIPOTUBIIEHUN MTOJIyYEHBI JIEJICHHEM HOPMAaTUBHBIX conpoTuBieHuii, MIla, Ha

KO3 QUIMEHTH! HAAEKHOCTH 110 MaTepUaily, OlpeaesieMble B COOTBETCTBUU C I1. 3.2%*, ¢ okpyriienuem o 5 Mlla;
3HAYEHUsI PACUECTHBIX COMPOTUBIICHUH, KI'C/CM” MOTy4YEeHBI JISJIEHUEM pacueTHbBIX conpoTtusienuii, MIla, na 0,0981.

[Ipumeuanue. Hopmatusuble conporusienus TpyO u3 cramu mapku 091 2C o I'OCT 8731-87 ycTanaBiauBaroTcs
IO COTJIAIIICHUIO CTOPOH B COOTBETCTBUU C TPEOOBAHUSIMH YKa3aHHOTO CTaHIapTa; PaCUETHBIE CONPOTHUBICHUS —
COIJIACHO M. 3.2* HaCTOSIIIUX HOPM.




Tabnwuma 51, 6

Mapku cTanu, 3amensiemble ctaiasavu no F'OCT 27772-88

Cramu no I'OCT 3ameHseMas MapKa CTalu I'OCT umn TY
2777288
C235 BCr3kn2 I'OCT 380-71**
BCr3kn2-1 TY 14-1-3023-80
18km I'OCT 23570-79
C245 BCt3mc6 (nucroBoii npokat tonmuHot | [TOCT 380—71**
10 20 MM, dacoHHBIH — 10 30 MM)
BCr3nc6-1 TV 14-1-3023-80
18nc I'OCT 23570-79
C255 BCr3cn5, BCt3I'ncS5, BCt3nc6 'OCT 380-71**
(JIMCTOBOM TIpOKAT TOIIIMHOM ¢B. 20 110
40 mm, acoHHBIH — CB. 30 MM),
BCt3cm5-1, BCr3I'mc5-1, TV 14-1-3023-80
18cm, 18I'nc, 18I 'cnt I'OCT 23570-79
C275 BCr13nc6-2 TV 14-1-3023-80
C285 BCr3cn5-2, BCt3I'mic5-2 TV 14-1-3023-80
C345, C345T 09172 I'OCT 19281-73%,
I'OCT 19282—73*
0912C,
141"2 (mucToBoi, (hacOHHBIN TIPOKAT
TOJMHON 710 20 MM), I'OCT 19282-73*
15XCH/I (1ucToBOM MpOKAT TOJILIMHOM
10 10 MM, daconHbI — 10 20 MM)
12I"2C p. 1 TY 14-1-4323-88
0912 rp. 1,
0912 rp. 2,
0912C rp. 1, TV 14-1-3023-80
1412 rp. 1
(dbaconnsrit — 10 20 MM)
390 TY 14-15-146-85
BCtTnce I'OCT 14637-79*
C345K 10XH/IT I'OCT 19281-73%*,
I'OCT 19282-73%,
TV 14-1-1217-75
C375, C375T 09I2C 1p. 2 TY 14-1-3023-80
12I'2C p. 2 TV 14-1-4323-88

141°2 rp. 1 (dacoHHBIN TPOKAT TOJIIMHOMN
cB. 20 MM),

14I"2 rp. 2 (pacoHHBIH MPOKAT TOIIIMHON
110 20 MMm)

TY 14-1-3023-80

14I"2 (pacoHHBI U TUCTOBOM MPOKAT
TOJIITUHOH CB. 20 MM),

10I2Cl1,

15XCH/ (pacoHHbII MPOKAT TONIIUHON
cB. 20 MM, JTHCTOBOM — CB. 10 MM),

I'OCT 19281-73%*,
I'OCT 19282-73*




10XCH/] (paconnsrii mpokar 6e3
OTpaHUYEHUS TOJIIUHBI, TUCTOBON —
TOJIMHON 710 10 MM)

C390, C390T 14I2A D,
10I"2C1 TepmoynipouHeHHas,
10XCH/] (;TucTOBO# MpOKAT TONMIIMHON

¢B. 10 Mm

I'OCT 19282-73*

C390K 15I2ADInc I'OCT 19282—-73*

C440 16I"2AD, 18I 2AdDr1c, I'OCT 19282—73*

15I"2C O TepmoynpoyHeHHas

C590 12I2CM® TY 14-1-1308-75

C590K 12I'H2M®DALO TV 14-1-1772-76
I[Tpumeuanus: 1. Cramu C345 u C375 kareropuii 1, 2, 3,4 mo 'OCT 2777288
3aMEHSIOT CTAJIM KaTeropuit cooTBeTCTBEHHO 6, 71 9, 12, 13 u 15 mo 'OCT 19281—
73*uI'OCT 19282-73*.

2. Cramu C345K, C390, C390K, C440, C590, C590K o I'OCT 2777288 3aMeHSIOT
COOTBEeTCTBYMOIIKE Mapku ctanu kateropuit 1-15 mo I'OCT 19281-73* u 'OCT
19282-73*, yka3zanHble B HACTOsIIEH TaOnHIIe.

3. 3amena craneit no ['OCT 2777288 cransiMu, NOCTaBISIEMBIMU 11O JPYTUM
rOCYJapCTBEHHBIM OOIIECOIO3HBIM CTaHIAPTAM U TEXHUYECKUM YCIOBHSM, HE
peyCMOTpPEHA.

Tab6muma 52*

PacueTHble CONMPOTHUBJICHUSA NPOKaTa CMATHUIO TOpIIeBOﬁ MOBEPXHOCTH,
MECTHOMY CMATHUIO B MUJINHAPUICCKHUX IIAPHUPAX, TMAMETPAJIBbHOMY CKATHUIO

KATKOB
PacuerHble conporusienns, MITa (krc/cm®)
Bpemennoe CMSATHIO JUaMETPaIbHOMY
COIIPOTHBIICHUE CKaTHUIO KaTKOB
IIpoKara, TOpPLIEBOI MECTHOMY B (pu cBOOOAHOM KacaHUM
MlIla MOBEPXHOCTH (TIpH | LUIMHAPHYECKUX B KOHCTPYKLHUSX C
(kre/em?) HaJIMYUU HIapHUpax OTrpaHUYEHHOU
MIPUTOHKH) (mandax) npu MOJIBU’KHOCTHIO)
IJIOTHOM KacaHWH
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)
510 (52) 464 (4730)
520 (53) 473 (4820)
530 (54) 473 (4820)
540 (55) 482 (4910)
570 (58) 504 (5130)
590 (60) 522 (5310)
635 (65) 578 (5870)

228 (2320)
232 (2370)
237 (2410)
237 (2410)
241 (2460)
252 (2570)
261 (2660)
289 (2940)

11 (110)
12 (120)
12 (120)
12 (120)
12 (120)
13 (130)
13 (130)
14 (140)

[Ipumedyanue. 3HaUCHHS PACUCTHBIX COMPOTUBIICHUH MOTYYCHBI IO (hopMyIIaMm

pasn. 3 HaCTOSAIUX HOPM TIpH = 1,1.

Tabauma 53

PacuyeTrHble COIIPOTHUBJICHHUSA OTJIMBOK U3 yFJIQpOIlPICTOﬁ CTaJIu

Ycnosuoe | Pacuernsie conporuBnenus, MIla (krc/cm?2),
Hanpsxennoe 0003Ha- OTJIMBOK M3 YTJIEPOAUCTOM CTAI MApOK
COCTOSIHUE
YCHHE 15J1 25J1 35J1 45]1
Pactsokenue, cxaTue u Ry 150 180 210 250
u3rub (1500) (1800) (2100) (2500)
Casur Rs 90 (900) 110 130 150
(1100) (1300) (1500)
CwmsiTue TopreBoe Rp 230 270 320 370
MIOBEPXHOCTH (IIpH (2300) (2700) (3200) (3700)
HaJIMYUU IPUTOHKH)
CMATHE MECTHOE B Rip 110 130 160 180 (1800
IMTHHIPUIECKUX (1100) (1300) (1600)
nrapHupax (uandax) npu
TUIOTHOM KacaHWUU
JuamerpanbHoe cxxaTue Red 6 7 8 10
KaTKOB IPH CBOOOHOM (60) (70) (80) (100)
KacaHuu (B
KOHCTPYKITUSX C
OTPaHUYEHHOMN
MTOABUKHOCTHIO)
Tabnuna 54

Pac4yeTHble cCONPOTHBIICHUS OTJMBOK M3 CEPOro YyryHa

Hanps>xennoe VYcenosuoe | Pacuernble conporusnenus, MIla (xrc/em?),
COCTOSIHHE o0o03Haye OTJIMBOK M3 CEPOr0 YyT'yHa MapoK
HUE CUl5 CU20 CU25 C430
Pactspkenue Ry 55 (550) | 65 (650) 85 (850) 100
LEHTPaJIbHOE U MPH (1000)
n3ruoe
CxaTue ICHTPaIbHOE U Rc 160 200 (2000) | 230 (2300) | 250
npu u3rube (1600) (2500)




Casur Rs 40 (400) | 50 (500) | 65 (650) | 75 (750)
CMsTHE TOPIIEBOM Rp 240 300 (3000) | 340 (3400) | 370
MOBEPXHOCTH (IIpH (2400) (3700)
HAJIMYHH [TPUTOHKH )

[Tpunoxxenue 2

MATEPHAJIBI )11 COEJUHEHUN CTAJIBHBIX KOHCTPYKIIMA U KX

PACYETHBIE COITPOTUBJIEHUSA

Tabmuma 55*

MaTepnam,I IJISA CBAPKH, COOTBETCTBYIOLIUE CTAJIH

Marepuansl Juisi CBapKu

['pymmbt Cranu 1101 hJIFOCOM B YIJICKHCIIOM ra3e | MOKp
KOHCTPYKLHUI B (o 'OCT 8050-85 | pIThIM
KIIMMaTHYECKH UJIM B €70 CMECH C u

X paiioHax apronom (o I'OCT | snekr
10157-79%) pona
MU
Mapxku TUIIOB
o
¢mrocoB (1o | cBapouHoii mpoBosioku | ['OC
I'OCT (o TOCT 2246-70%) T
9087-81*) 9467
75*
2,3u4-380 C235, C245, AH-348-A, |[CB-08A, D42,
Bcex paionax, |C255, AH-60 CB-08T'A D46
kpome Iy, I, Il | C275, C285, 20,
ulls BCt3kn, BCt31c,
BCt3cn
C345, C345T, AH-47, AH- |CB-10HMA |CB-0812C [D250
C375, 43, Ca-10T2%,
C375T, C390, AH-17-M, |CB-08T'A?,
C390T, C390K, |AH-348-A' |CB-10I'A?
C440, 16I2AD,
09ra2c
C345K AH-348-A |Cs- Cs- D50A
08X110 |osxrach |®
IO
1 — Bo Bcex C235, C245, AH-348-A |CB-08A D42A
paiionax; 2, 3 u | C255, CB-08T'A :
4 — B paiionax | C275, C285, 20, D46A
Iy, I, o, u1I3 BCt3kn, BCr311c,
BCt3cn
C345, C345T, AH-47, AH- |CB-10HMA, | CB-0812C |D50A
C375 43, Ca-10I2°,




C375T, 09T2C | AH-348-A' |CB-08T'A%,
Ce-10T'A?
C390, C390T, AH-47, Ce-10HMA, I50A
C390K AH-17-M, |CB-1012?
C440, 16I2A® | AH-348-A' |CB-08T'A2,
Ce-10T'A?
C345K AH-348-A | Cs- Cs- 250A
08X110 |osxrachy |®
IO
C590, C590K, AH-17-M | Cs- Cs- 960,
C590KIII 08XH2I'M |10XI'2CM [D70
10 A,
CB-10HMA | Cs-
08XT'CMA,
CB-0812C

1. Ilpumenenue ¢uroca AH-348-A tpeOyet npoBeIeHUS TOTIOIHUTENEHOTO KOHTPOIIS
MEXaHMYECKUX CBOMCTB MeTalljla IIBa IIPU CBapKe COCTUHEHUH 2JIEMEHTOB BCEX
TOJIIIMH JUIsl KOHCTPYKIMH B KJIIUMaTU4YeCKUX paiionax Iy, I, 1o u 13 u Tonmumn
CBbIIIE 32 MM — B OCTaJIbHBIX KJIIMMaTHYECKUX paloHaX.

2. He mpumensTh B couetannu ¢ gmocom AH-43.

3. [IpuMeHaTh TOIBKO A1eKTpo a6l Mapok 03C-18 u KJI-11.

[Tpumeuanus: 1. [IpoBonoka mapku CB-08X 1O nocrasnsiercs mo TY 14-1-1148-
75, mapku C-08XI2CI0 —mo TY 14-1-3665-84.

2. IIpu cOOTBETCTBYIOIIEM TEXHUKO-DKOHOMUYECKOM 000CHOBAHUU IS CBAPKU
KOHCTPYKITUH pa3perniaeTcs NCIOJIb30BaTh CBAPOYHBIC MaTepUaIbl (IIPOBOJIOKH,
¢roCHI, 3alUTHBIE Ta3bl), HE YKa3aHHbIEe B HacTosAwIel Tadnuie. [Ipu sTom
MEXaHHYECKHUE CBOMCTBA METaJIIa IIIBa, BHITIOTHSAEMOTO C UX MPUMEHEHHEM, JTOJKHBI
OBITH HE HIKE CBOMCTB, 00ECIIeYNBAEMbIX IPUMEHEHHNEM MAaTEPHAIOB COTJIACHO
HacToAIIEeH TadnuIe.

Tabmuma 56

HOpMaTI/IBHbIe H PACYE€THBLIC CONIPOTUBJICHUS ME€TAJIJIA IIBOB CBAPHBIX
COeIUHEHHUH ¢ YIJI0BBIMM IIBAMM

CBapoyHbIe MaTepUabl Rwun, MIla Rwf, MITa
THUII 3JIEKTpoJia (110 Mapka MpOBOJIOKU (xre/em®) (xrc/em®)
I'OCT 9467-75)
D42, 942A Cg-08, CB-08A 410 (4200) 180 (1850)
D46, D46A CB-08T'A 450 (4600) 200 (2050)
250, 950A Ce-10T'A, CB-08I'2C, 490 (5000) 215 (2200)
Cs-08I"2CI1, ITIT-AHS,
ITIT-AH3
260 CB-08I2C*, C-08I'2CI1*, | 590 (6000) 240 (2450)
Ce-10HMA, Cg-10I2
270 CB-10XI"'2CMA, 685 (7000) 280 (2850)
CB-08XH2I'MIO
285 — 835 (8500) 340 (3450)




* TosbKO /17151 BOB ¢ KaTeToM Ki < 8 MM B KOHCTPYKIIMSIX M3 CTAIH C PEICIOM
tekyudectu 440 Mlla (4500 KFC/CMZ) u OoJee.

Tab6muna 57*

TpeﬁoBaHnﬂ K 0oJTam IMpUu Ppa3s/INYHBIX YCJIOBUAX UX IPUMECHECHUSA

VYenosus TexHonornueckue TpedOBaHUs
MIPUMEHCHUS no 'OCT 1759.4-87
KIIMMaTHIECKH YCIIOBUS KJIacc JIOTIOTHUTEIFHBIC | MapKH CTallu
W palioH paboThl TOYHOCTH BUJIbl UCTIBITAHUI 00JTOB
00J1TOB (Tabmn. 1) (Tabn. 10)
B KoHCTpPYyKIMSAX, HE PACCYUTHIBAEMBIX HA BLIHOCJIUBOCTH
Bce paiionsr, | Pactsokenue 4.6;5.6 [To3. 1 ITo Tabm. 1
kpome I, Iy, 115 WJIU Cpe3 48:5.8 To xe To xe
u Ilz** 6.6 To xe 35
8.8 — 35X; 38XA
10.9 — 40X
I, I, o u 13 Pactsxenne 4.6;5.6 Io3. 1 u4 ITo Tabin. 1
WJIU Cpe3 4.8*: 5.8* Ilos. 1 To xe
8.8 IMo3.3u 7 35X; 38XA
Cpes 48:5.8 ITo3.1 ITo tabm. 1
8.8 — 35X; 38XA
10.9 — 40X
B KOHCTPYKIMSAX, HE PACCYUTHIBAEMBIX HA BBIHOCJTHBOCTD
Bce paiionsl, Pacrsxenue 4.6; 5.6 [Mo3. 1 u4 ITo Tabm. 1
kpome Iy, Iy, 1, WIH cpe3 6.6 To xe 35
u Iz** 8.8 - 35X; 38XA
Cpes 48:5.8 TTo3.1 ITo Tabm. 1
lo, o u 13 Pactsoxenne 4.6;5.6 Io3. 1 u4 ITo Tabm. 1
WJIM CPE3 8.8 I103.3u7 35X; 38XA
Cpes 48:5.8 TTo3.1 ITo Tabm. 1
8.8 — 35X; 38XA
I4 Pactsoxenne 8.8 IMo3.3u7 35X; 38XA
WJIH Ccpe3
Cpes 46:5.6 IMo3. 1 u 4 ITo Tabm. 1
4.8*;: 5.8* ITo3.1 To xe
8.8 — 35X; 38XA

* TpeOyercst JOMOIHUTENBHBIN OCIEeAYOUHI oTIycK npu t = 650°C

** A Takke A1 KOHCTPYKIIMA, BO3BOJMMBIX B KIIMMaTUYECKUX paiioHax Iy, Iz, 1l u
I13, HO PKCIUTYaTUPYEMBIX B OTAIUIMBAEMBIX TOMEIICHUSX.

[Tpumeuanus: 1. Bo Bcex knmuMaTudeckux paiionax, kpome Iy, Ip, 1l u llz B
HEPaCUYETHBIX COCTMHEHUSX JOIMYCKACTCS IPUMEHSTh OOJITHI C MMOATOJI0BKOM KJlacca
tounoct C u B mo 'OCT 15590-70* u I'OCT 7795-70 0e3 qonOJIHUTEILHEIX BUIOB
WCIIBITAaHUH, TIPETyCMOTPEHHBIX B HACTOAIIEH TaOJIHIIE.
2. ITpu 3akaze 6onToB Kinaccos nmpounoctu 6.6; 8.8; 10.9 mo 'OCT 1759.4-87*

ClIeTyeT yKa3bIBaTh MapKH CTaJH.



3. Ilpu 3akaze 6OATOB KJIacCOB MpoyHOCTH 4.8 U 5.8 HEOOXOIMMO YKa3bIBATh, YTO
NPUMEHEHHE aBTOMATHOM CTalld HE JIOMyCKaeTCsl.

4. Beicokonpounsie 60ntel o 'OCT 22356—77* u3 cranu mapku 40X "cenekt" 6e3
PETyJIHPYEeMOTO HATSHKCHUS TIPUMEHSIFOTCS B TEX JK€ KOHCTPYKIUSIX, YTO U OOJITHI
kJyacca nmpounoctu 10.9.

Tab6muma 58*

PacuerHble CONIPOTHUBJICHUS CPE3Yy U PACTHKCHUTIO 00J1TOB

Hanpsokens | YcinoBHoe PacuerHoe compotusierue, MITa (krc/cm”), GOITOB
oe Kjacca
cocTossHME | 0Oo3HaueH | 4.6 4.8 5.6 5.8 6.6 8.8 10.9
ue
Cpes Rps 150 160 190 200 | 230 | 320 400
(1500) | (1600) | (1900) | (2000 | (2300 | (3200) | (4000)
) )
Pactsoxenue Rt 170 160 210 200 | 250 | 400 500
(1700) | (1600) | (2100) | (2000 | (2500 | (4000) | (5000)
) )

[Ipumeuanue. B Tabmuiie ykazaHbl 3HAYCHUS] PACUCTHBIX COMPOTUBIICHUI IS
OJIHOOOJITOBBIX COCTUHEHHH, BRIYUCICHHBIC TI0 (hOpMYyJIaM pa3i. 3 HACTOSIINX HOPM
¢ okpyriaenuem 1o 5 MIla (50 KFC/CMZ).

Tabmuma 59*

PacueTHble CONMPOTHUBJICEHUA CMATHUIO 3JIEMEHTOB, COCAUHACMBIX 0oaTramu.

BpeMeHHOe conpoTUBIIeHne | Pacuernbie conporusienns, MIla (krc/cm®), CMSTHIO
CTaJIN COCAUHACMBIX 3JIEMCEHTOB, COCAUHSICMBIX OosraMu
3JIEMEHTOB,
MIIa (krc/cm®) KJ1acca TOYHOCTH kJj1accoB TouHocTH B u C,
A BBICOKOTIPOYHBIX 0€3
PEryIMpyeMOTO HATSHKSHUS
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)
540 (55)
570 (58)
590 (60)

875 (8950)
905 (9200)
990 (10 050)
1045 (10 600)
[Tpumeuanue. 3Ha4CHUS PACUETHBIX COMPOTUBIICHHIA MOIYYEHBI 110 (POpMYJIaM pasi.
3 HacTosAIUX HOPM C okpyriienuem 110 5 Mlla (50 KFC/CMZ).

780 (7950)
805 (8200)
880 (8950)
930 (9450)

Tabmuma 60*

PacueTrHble cONpoTHBIIEHHS PACTSIKEHNIO PyHIAMEHTHBIX 00JITOB.

Pacuernble conporusierus, MIla (krc/cm®),
00JITOB U3 CTAIM MapOK
HuameTtp BCt3xn2 o I'OCT 380— 0912C no 10I"2C1 nmo
00JTOB, MM 71**% (¢ 1990 r. TOCT I'OCT 19281- | T'OCT 19281-73*
535-88) 73*

12, 16, 20 185 (1900) 235 (2400) 240 (2450)
24, 30 185 (1900) 230 (2350) 235 (2400)
36, 42, 48, 56 185 (1900) 225 (2300) 225 (2300)
64, 72, 80 185 (1900) 220 (2250) 215 (2200)
90, 100 185 (1900) 215 (2200) 215 (2200)

110, 125, 140 185 (1900) 215 (2200) —

[IpuMevanue. 3HaueHHs pACUETHBIX CONPOTUBIICHUH MOTYYEeHBI O (hopMyIaM

pasi. 3 HACTOSIIMX HOPM C OKpyriIeHHeM 10 5 MIla (50 kre/cm?).

Tabmuma 61*

MexaHnu4yeckue cBoiicTBa BbICOKONPOYHBIX 001T0B o I'OCT 22356-77*

HomuHanbeHb1i Mapka cranu Hanmensiee
nuametp pe3bObl | mo [OCT 4543— |  comportusnenue Ryyn,
d, Mmm 71* H/vm? (kre/mm?)
Ot 16 10 27 40X “cenekt” 1100 (110)
30X3MO, 1350 (135)
30X2HM®DA
30 40X “cenext” 950 (95)
30X3MO, 1200 (120)
35X2AD
36 40X “cenexr” 750 (75)
30X3MD 1100 (110)
42 40X “cenext” 650 (65)
30X3MD 1100 (110)
48 40X “cenext” 600 (60)
30X3MD 900 (90)

Tab6muna 62*



ILnomaau ceuenust 60aroB coraacuo CT CIB 180-75, CT C3B 181-75u CT

C9IB 182-75
d, Mm 16 | 18* | 20 | 22* | 24 30 | 36 48
Ao, cm® | 2,01 | 2,54 | 3,14 | 3,80 |4,52(5,72|7,06(10,17 | 13,85 18,09
Apn, cM? | 1,57 | 1,92 | 2,45 | 3,03 |3,52|4,59|5,60| 8,16 | 11,20 14,72

OJIThI A3aHHbIX JUAMETPOB IPUMCHATH HC PCKOMCHAYCTCA.

[Tpunoxenue 3

PU3NYECKHUE XAPAKTEPUCTUKHN MATEPUAJIOB

Tabauua 63

du3nyecKHe XapaKTePUCTHKU MATEPUAJIOB AJIsl CTATbHBIX KOHCTPYKIIUIA

XapakTepucTHKa 3HavYCHUS
[TnoTHOCTH P, Kr/M®;
IPOKATa ¥ CTAILHBIX OTIMBOK 7850
OTJIMBOK U3 YyI'yHa 7200
Kosddurment nuueitHoro pacimpenus o, © C 0,12:10*
Monyis ynpyroctu E, MITa (krc/cm?):
MIPOKATHOM CTAJIM M CTAIBHBIX OTJIMBOK 2,06-105
OTJIMBOK M3 YyT'yHa MapoK: (2,1-10°
CUls
CY20, CY25, CU30 0,83-10°
MYYKOB U NPSJICH MapasuieIbHbBIX TPOBOJIOK (0,85-10°)
KaHAaTOB CTAJIbHBIX: 0,98-105
CHHUPATBHBIX M 3aKPBITHIX HECYITHX (1,0-10%)
JBOMHOW CBUBKHU 1,96-10°
JIBOMHOM CBUBKHM C HEMETAJUIMIECKUM (2,0-10°)
CepACYHUKOM
Moynb cBUra MPOKATHOM CTAIM M CTAIbHBIX 5
oruBok G, MITa (krc/cm?) 1’67'106
Koadduunent nonepeunoit neopmariu (1’7'105)
(Ilyaccona) v 1’47'106
(1,5-10°)
1,27-10°
(1,3-10°
0,78-10°
(0,81-10°)
0,3

[IpuMedyanue. 3HaueHUsI MOAYIISI YOIPYTOCTH JIaHbI JUIsl KAHATOB,
IpeJIBApUTENBLHO BBITAHYTHIX ycuineM He MeHee 60 % pa3pbIBHOTO

yCWJIA OJid KaHaTa B LCJIOM.

Tabnuua 64



duznyeckne XAPAKTEPUCTUKHU MMPOBOA0B ! IIPOBOJJIOKH

Mapka u Monynb Koadduument
HaumenoBanue HOMMHAJIbHOE ynpyroctu E, JIMHEWHOTO
MAaTEPUAIIOB CeucHuE, MM MlIla (KFC/CMZ) pacmupenus q, ° ct

AJIITOMUHUEBBIE A, AKII; 16-800 0,630-10° 0,23-107*

nposoaa no 'OCT (0,642-10°%

839-80*E

MeiHbIe IPOBO/IA 10 M; 4-800 1,300-10° 0,17-10*

T'OCT 839-80*E (1,326-10%

CraneaaroMUHEBBIC AC, ACK; ACKII,

nposoaa o 'OCT ACKC

839-80*E mpu

OTHOIICHUUA

IIOIIAIeH ATFOMHHHMS

K CTaJld, PaBHOM:

66,25 10 u Goee 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 Goree 0,890-10° 0,183-10°*
(0,907-10°)

7,71-8,04 150 u Gornee 0,770-10° 0,198-10°*
(0,785-10°)

1,46 185 u Gornee 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 1 500 0,665-10° 0,212.10"*
(0,678-10°)

bumerannuueckas BCM 1

cTaleMeHast

npososoka mo 'OCT

3822—-79* nuametpom,

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°)

[Tpumeuanue. 3HaueHHE Macchbl IPOBOAOB U IIPOBOJIOKHU CJIEYET IPUHUMATh 110
I'OCT 839-80*E u 'OCT 3822—79*.

[Tpunoxenue 4*

KO2®®UIMEHTHI YCJIOBUHN PABOTHI 115 PACTAHYTOI'O _
OJUHOYHOI'O YI'OJIKA, IPUKPEIIVIAEMOI'O OJJHOMU ITOJIKOHA
BOJITAMH



Koadduuument ycnoBuii paboTsl y. IpU pacueTe Ha MPOYHOCTh CEYCHUH O popMmyIie
(6) B MecTax KperieHUs 3JIEMEHTOB U3 OJAMHOYHBIX YTOJIKOB, TPUKPETLISIEMBIX OJTHOM
MOJIKOM 00TaMu, MOCTABICHHBIMU B OJIH PSIIl, IPH PACCTOSIHUSX BJIOJIb YCUIIHS OT
Kpasi DJIEMEHTa JI0 LieHTpa Ouvkaiimero orBepetus a > 1,5d u Mmexy neHTpamu
otBepctuii b > 2d (3aech d — muamerp oTBepcTHs it 60JITA) € IPEAEIOM TEKYIECTH
110 380 MIa (3900 krc/cM?) ciiesyeT ompeneisth mo popMmye

A
Ve =0 Anl + o, (164)*

n
rzae Ay — TUIOIaab CeYEeHUs YToJIKa HETTO;
An1 — IIJIOMIAb YaCTH CEYCHUS MPUKPEIUIIEMOM MOJIKH YToJIKa MEXIY KpaeM
OTBEPCTHUS U TIEPOM;
o 1 — KO3 GUINEHTHI, ONpeAeseMble 1o Tabi. 65 Mpu pacCTOSIHUAX OT OCH
YCTaHOBKH 0OJITOB /10 00yIIKa yroynka He menee 0,5b u 1o nepa ne menee 1,2d (3nech
b — mmpuHa nosku yronka, d — quamerp OTBEpPCTHS At 00IITA).

Tabauua 65

Koxppuumentoion u o

Kosdpunue 3HaYCHHS 1 U Q TIPU KOJIMYECTBE OOJITOB B
HT pany
2 3 4 S)
o 1,82 1,49 1,20 0,87
0 0,195 0,37 0,48 0,61

[Mpu BeruucneHun 3Ha4eHuil An, Apr 1 d ClielyeT yUYUTHIBATh TTOJIOKUTEIBHBIN JIOMYCK
Ha auameTp otBepcTus d.

J1st 0THOOOATOBBIX COENMHEHNU TIPU PACCTOSHUH BIIOJIb YCHIIHS OT Kpasi 2JIEMEeHTa
10 neHrtpa 6onra 2d > a > 1,35d koaddunmeHT ycnosuii padbotsl y. B popmyse (6)
clleflyeT onpeAesaTh 1o Gpopmyie

Ve = ,6[1,74% + 0,05] , (165)

rne f=1npua=2d; f=0,85npua=15du f=0,65 npu a =1,35d.
KoaddunmenTs! yciaoBuit paboThl 7. yCTAaHOBJICHHBIC B HACTOSIIEM MTPHUIOKESHUH U B
1o3. 5 Tabin. 6*, OJTHOBPEMEHHO HE YUYUTHIBAIOTCSI.

[Ipunoxenne 5
KO2®PUIHUEHTHI UIAA PACYETA HA TPOYHOCTD 3JIEMEHTOB
CTAJIBHBIX KOHCTPYKIIUI C YYETOM PA3BUTHS
MJIACTUYECKHUX JE®OPMAIIUIA

Tabnuua 66

Koadpunuentsi c(Cx), Cy, N



Tun Cxema ceueHus Yy 3HaueHust KO3PPUINCHTOB
CCUCHUA _
AW
c(cx) Cy n npu My =
0*
1 vy Ay 025 | 1,19
—< —[ |— 0,5 1,12
X X X 1,0 1,07 1,47 15
P J L 20 | 1,04
A —L\
y y
A
2 0,5 1,40
X B 2,0 1,18
A, 1y 054,
3 y f 0,25 1,19 1,07
/A 0,5 1,12 1,12
1,0 1,07 | 119 15
X X
- 2,0 1,04 1,26
0,5A
N
y At
4 y A 0,5 1,40 1,12
|/ 1,0 128 | 1,20 2,0
X ! X 2,0 1,18 1,31
=
- : - 0,5A,
0,2€Awi y
5 a) 0) . - 1,47 1,47 a) 2,0
) v 6) 3,0
X x_'_ ....... x )
y v
6 0,25 1,04
Ay Ly 0,5 1,07
e e —10 | 147 |T112 3,0
0,254,, | &AW 2,0 1,19
y




7 Y - 1,26 1,26 1,5
. )
Ty
8 a y 6) y — 1,60 1,47 a) 3,0
Ay 6) 1,0
X TUTTYTT X X X
AW
y y
a y 0y
X ==X
T r x -.J.i.l; ....... x
9 ay y 6 vy 0,5 1,60 1,07 a) 3,0
" _ L0
/ 1,0 1,12 6) 1,0
N G e I —_— —
054, 2,0 1,19
y y

*IIpu My # 0 n = 1,5, 3a UCK/II0OYEHHEM CeUeHUs TUIa 5,a, JUIi KOTOporo N =2 ¥ TUMa

5,0, st KoToporo N = 3.
[Ipumeuanue. [Ipu onpeaeneHun K03PpPUIHEHTOB A TPOMEKYTOUHBIX 3HAYCHHIMA
At /Ay, nomyckaeTcst TMHEWHAsS HHTEPITOJISIINS.

ITpunoxxenue 6

KO2®PUIUEHTDI JIJII PACYETA HA YCTOMYMUBOCTH
HEHTPAJIBHO-, BHEHHEHTPEHHO-CXKXATbBIX U C/KATO-
N3I'MBAEMBIX DJIEMEHTOB

ONPEJEJEHUE KOY®PUIIUEHTOB PACYETHOM JJIMHBI KOJIOHH

OI[HOCTyHeH‘IaTLIe KOJIOHHbI

KOZ—)(I)(bI/IL[I/ICHTBI pacquHoﬁ JJIUHBI iy A1 HAXKHCTO yJacCTKa OI[HOCTyHCH‘-I&TOfI

Joh
KOJIOHHBI CJICAYCT MPUHUMATH B 3aBUCUMOCTU OT OTHOILICHUSA 72 = ﬁ N BCIIMYHUHBI
12

L | A o
a) = W\ Tp (rme Ji, Jz, 11, |o — MOMEHTBI MHEPIIUU CEYCHUH U [UTUHBI

Fl + F2
COOTBETCTBEHHO HMKHETO U BEPXHETO YyU4aCTKOB KOJIOHHHI (puc. 24) u p= I ):
2




b

h

F

F>

J2

Ji

s

e

Puc. 24. Cxema oiHOCTYIEHYATON KOJIOHHBI

IIPU BEpXHEM KOHIIE, CBOOOIHOM OT BCSKUX 3aKpEIUIeHUH, — 1o Tadi. 67;
MIPU BEPXHEM KOHIIE, 3aKPEIJICHHOM OT ITOBOPOTA, U IMIPU BO3MOXKHOCTH €T0

¢BOOOJHOTO CMeLIEHUS— 110 Ta0. 68.



KOI)(b(l)I/IIIHeHTLI pacquHOii AJIMHBI 41 NJIA OJHOCTYIIEHYATBIX KOJIOHH ¢ BEPXHUM CB060}1H]>IM KOHIIOM

Tabmuna 67

PacuerHasa

o Koadduuuments! g4 npu n
cxema 0O [01]02|03][04]05/06(07/08]09(10(12]14|16|18]20|25]| 50 |10,0]| 20,0
A 0 | 20 20(20(20|20(20(20]|20(20({20|20(20(20|20|20(20|20]| 20 | 20 2,0
Fi
Fi +F2T
02| 20 |2,01|2,02{2,03({2,04|20|2,06|2,06|2,07(2,08(2,09|2,10|2,12(2,14(2,15|2,1|2,21| 2,40 | 2,76 | 3,38
04| 20 (2,04]208|2,11(2,13 2?1 2,21(2,25(2,28|2,32(2,35|2,42|2,48 (2,54 |2,60 2?6 280 - - -
06| 2,0 (211]2,20|2,28|2,36 25,34 2,5212,59(2,66|2,73(2,80(2,93|3,05(3,17|3,28 3(,33 - - - -
08| 2,0 (2,25(2,42|2,56|2,70 2£,18 2,96(3,07|3,17|3,27(3,36|3,55|3,74| — | — ? - - - —
10| 2,0 {250|2,73(2,94|3,13 3?2 3,441359(3,74|1387(400| — | — | = | = | = | - — — —
15| 3,0 |3,43|3,77(4,07|4,35 49,)6 486(505| — | - | - | = | = | - | - | -—-| - - - -
20| 4,0 |4,44]14,90(5,29|5,67 6?0 -l -1 -1-=-/-1-1-1-1-1-1 - - - -
25| 50 |555(6,08|6,56|7,00 E -l -1 = =1-=-1=1=1=-1=1 = - _ _
30| 60 |665(725(782| — | — | - | - | - | - -|-|-1—-|-1]-1] - - - -

Tabnuua 68



Ko duuneHnTsl pacueTHOi JJIMHBI 4 1A OJHOCTYNEHYATHIX KOJIOHH ¢ BEPXHMM KOHIIOM, 3aKpelJIeHHbIM TOJIbKO OT IOBOPOTAa

Pacuetnas a KoaddurmenTsr 1 mpu n
cxema 0 1]01/02(03/0405]06/|07/08(09(10(12]14|16([18[20]25] 50 |10,0]| 20,0

0|20 (191818 |17|17|16(16|16|15|15|15(14|14|14|13(132|118| 1,10 | 1,05
2 6 | O 6 | O 714101715 0 6 310 |7
02|20 (19|18|18|17(17(16|16|16|15|15(15|14|14|14|13|133|120]| 111 -
31 7|2 6 1 8 | 4| 2 9 6 2 | 8 5 119
04|20 (19|18|18|17(17(17|16|16|16|16(15|15|15|14|14|140| - - -
4 (8 | 3 7 5 2 9 6 | 2 1 7 13 0O 8|5
06| 20 (19|19|18 |18 (177|217 |17|17 |16 (16 |16|16|15| - | — - - -
5 1|6 319 7 6 2 119 6 | 3 119
08|20 (1919191191818 |18|18|18 |18 (18|17 — | — | — | — - - -
7412|018 7 6 5| 3 2 0| 9
10 20 |20(20(20(20|20|20(20(20(20(20| — | - | —1|—1|—| — - - -
o(fojfo0ojojojofojojofo
15120 |21(22(23|23|24 24|25 - | - | —-|—-|-|—-1|-1-1| - - - —
2 5 | 3 8 | 3 8 | 2
20| 20 [24(26(28|29|30( - |-|—-|—-|—-|—-|-|—-1-1-1|- - - —
5| 6 1 110
25| 25 2931|3335 - |-|-|-|—-|—-|—-|-|-1-1-1|- - - —
4 |7 (410

Ve 30030 (34187039041) — | — | — | — | || |~ |~ |||~ || - -
F1

Fi1 + F»




[Ipu HEeMOABMKHOM BEpXHEM KOHIIE, HIAPHUPHO-OMEPTOM HIIH 3aKPEIJICHHOM OT MTOBOPOTA, 3Ha4eHUsI Ko pULMeHTa L4 A HUKHETO ydacTKa
KOJIOHHBI CIIEAYET ONPENENSTh 110 popMmyIie

2 2
1 = J/’lIZ + /'1'181(/8_1) , (166)

rIe f42 — KO3QHUIMEHT pacyeTHOM JUIMHBI HUKHETo ydyacTka npu Fq = 0;

1411 — KO3hOUIIMEHT pacyeTHOM JITMHBI HI)KHETO y4acTka mpu F» = 0.
3HayeHus KO3PPULUEHTOB L2 U f41 CIENyeT IPUHUMATh!

MIPU MIAPHUPHO-OMIEPTOM BEPXHEM KOHIIE — 110 TalII., 69;

IPY HENOJBIKHOM BEPXHEM KOHIIE, 3aKPEIUIEHHOM OT OBOpOTa, — 1o Tabum. 70.

Taomuua 69

Ko duuneHnTsbl pacueTHOl JJIMHBI 412 U L1 A8 OAHOCTYNEHYATHIX KOJIOHH € HEMOABUKHBIM IIAPHUPHO-ONEPTHLIM BEPXHUM KOHIIOM

Pac-uernas | Jo Koaddurrentst pu2 1 g1 nipu o/l
J1

cxema 014 | 02 | 03 | 04 [ 05 | 06 | 07 | 08 | 09 | 10 | 12 | 14 [16] 18 | 20
Kosgpuumenrsl yir
004 | 1,02 | 1,84 | 225 | 259 | 2,85 | 3,08 | 324 | 342 | 370 | 400 | 455 | 525 |580| 655 | 7,20

#Fz 0,06 | 0,91 1,47 193 | 226 | 2,57 | 2,74 | 2,90 | 3,05 3,24 345 | 3,88 | 443 | 490 | 543 | 59%

h ‘vE 0,08 | 0,86 1,31 1,73 | 205 | 231 | 249 | 2,68 | 2,85 3,00 3,14 | 353 | 393 | 437 | 485 | 528
J 0,1 0,83 1,21 1,57 195 | 2,14 | 233 | 2,46 | 2,60 2,76 291 | 3,28 | 3,61 | 4,03 | 443 | 485
IR 0,2 0,79 | 0,98 1,23 146 | 167 | 1,85 | 2,02 | 2,15 2,28 240 | 2,67 | 2,88 | 3,11 | 3,42 | 3,71

0,3 0,78 | 0,90 | 1,09 1,27 | 144 | 160 | 1,74 | 1,86 1,98 211 | 235 | 251|276 | 2,99 | 3,25

0,4 0,78 | 0,88 | 1,02 1,17 | 1,32 | 1,45 | 158 | 1,69 1,81 192 | 2,14 | 2,31 {251 | 2,68 | 2,88

AR 0,5 0,78 | 0,86 | 0,99 1,10 | 1,22 | 1,35 | 147 | 1,57 1,67 1,76 | 1,96 | 2,15 | 2,34 | 250 | 2,76

1,0 0,78 | 085 | 092 | 099 | 106 | 1,13 | 1,20 | 1,27 1,34 1,41 | 154 | 168 | 1,82 | 1,97 2,1
Koapduumentsr L1




0,04 | 067 | 067 | 0,83 125 | 143 | 155 | 165 | 1,70 1,75 1,78 | 1,84 | 1,87 | 1,88 | 1,90 | 1,92
b n*ﬂz 0,06 | 0,67 | 0,67 | 081 1,07 | 1,27 | 1,41 | 151 | 1,60 1,64 1,70 | 1,78 | 1,82 (1,84 | 187 | 1,88
2 0,08 | 067 | 067 | 075 | 098 | 1,19 | 132 | 143 | 151 1,58 163 | 1,72 | 1,77 | 1,81 | 1,82 | 1,84

b 0,1 0,67 | 067 | 0,73 | 093 | 111 | 125 | 1,36 | 1,45 1,52 157 | 166 | 1,72 (1,77 | 180 | 1,82
J 0,2 067 | 067 | 069 | 0,75 | 0,89 | 1,02 | 1,12 | 1,21 1,29 1,36 | 1,46 | 1,54 | 160 | 1,65 | 1,69

0,3 0,67 | 067 | 067 | 071 | 0,80 | 0,90 | 0,99 | 1,08 1,15 1,22 | 133 | 1,41 {148 | 154 | 1,59

TF] 0,4 067 | 067 | 067 | 069 | 0,75 | 0,84 | 0,92 | 1,00 1,07 1,13 | 1,24 | 1,33 | 1,40 | 1,47 | 151

0,5 0,67 | 067 | 067 | 069 | 0,73 | 0,81 | 0,87 | 0,94 1,01 107 | 1,17 | 1,26 {133 | 139 | 144
1,0 067 | 067 | 067 | 068 | 0,71 | 0,74 | 0,78 | 0,82 0,87 091 | 099 | 107 | 1,13 | 1,19 | 1,24

Taomuua 70

Ko dunnentol pacueTHo JJINHBI L2 M 411 AJIS1 OAHOCTYNEHYATHIX KOJIOHH C HeMOABUKHBIM BEPXHUM KOHILIOM, 3aKPeNJIeHHbIX 0T NOBOPOTa

Pacuernas Ja Koaddumuentsr 14, u a1 mipu lo/ly
J
cxema 014 | 02 | 03 | o4 ] o5 | o6 |07 ] 08 | 09 [10] 12 |14 ] 16| 1,8 | 20
Ko duumenrsnr u;
P 004] 078 | 1,02 | 153 | 1,73 | 2,001 | 2,21 | 238 | 254 | 265 |285]| 324 |370]420| 476 | 523

- 0,06 | 0,70 | 0,86 1,23 1,47 1,73 1,93 | 2,08 | 2,23 238 | 249 | 281 |317|350 | 392 | 430
_j b 0,08 | 0,68 | 0,79 1,05 1,31 1,54 1,74 | 191 | 2,05 220 | 231 255 280|311 | 345 | 3,73
1 0,1 | 0,67 | 0,76 1,00 1,20 1,42 161 | 1,78 | 1,92 204 | 220 | 240 | 260|286 | 3,18 | 3,41
02 | 064 | 0,70 | 0,79 | 0,93 1,07 1,23 | 1,41 | 1,50 160 | 1,72 | 192 |211| 228 | 245 | 2,64
03 | 062 | 068 | 0,74 | 0,85 | 0,95 1,06 | 1,18 | 1,28 1,39 1,48 | 167 | 1,82 | 196 | 2,12 | 2,20
04 | 060 | 066 | 0,71 | 0,78 | 0,87 | 0,99 | 1,07 | 1,16 1,26 134 | 150 (165|179 | 194 | 2,08
AR 05 | 059 | 065 | 0,70 | O;77 | 0,82 | 0,93 | 0,99 | 1,08 1,17 1,23 | 1,39 | 153|166 | 1,79 | 1,92
10 | 05 | 060 | 065 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 0,95 100 | 1,10 | 1,20 | 1,30 | 1,40 | 1,50

la

Koxppuumenrsr



lg

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




KoadduimenTs! pacuyeTHON AJIMHBI Lk JUIS BEPXHETO Y9acTKa KOJOHHBI BO BCEX
CIIy4asiX CJIeyeT OMpeesaTh 1o Gpopmyre

o= ﬂ1/0(1 <3. (167)
I[ByXCTyHeH'-IaTbIe KOJIOHHbI

KoadduumeHTs! pacueTHOMN IUTHHBI £ JJIs1 HIDKHETO YYacTKa IBYXCTYIEHYATON
KOJIOHHBI (pHC. 25) TIpH YCIOBUSX 3aKpEIUICHHsI BEPXHETO KOHIIA, TPUBEICHHBIX B
Tabin. 71, cnexyeT onpenensTh mo hopmyiie

ﬂlﬂ%nl + (/6’2#;2412 + ,U;2n3)(1 + 52)2 T/ 1

1+ 5+ >
TI€ i1, M2, Hm3 — KOIDPHUIMEHTBI, onpeaensemMble mo tabi. 71 kak as
OJHOCTYIIEHYATHIX KOJIOHH 10 cxeMaM puc. 26; S = Fi/Fs; o = FalF3; & = /1y

Fi1, F2, F3 — mpoonbHbIe CUITBI, IPUIIOKEHHBIE COOTBETCTBEHHO B MECTAX
00pa3oBaHUs CTYEHEH U K BEPXY KOJIOHHBIL;

lF 3

Ay = (168)

A
5 |F2 J3
-
L |Fi J2
3
h Ji
Puc. 25. Cxema ABYXCTYNEHYATOH KOJOHHEI

Jim — cpeiHee 3HaYeHHEe MOMEHTA MHEPIIUH JiJIs yaacTKoB |y u |, onpenensemoii mo
bopmyne
J L+ J51
g, =214 2 | 1
1m 11 N 12 f ( 69)
Jom — Cpe/iHee 3HaUYeHHEe MOMEHTa HHEPIIUHU s yaacTkoB | u |3, onpenensemoe mo
bopmyne

Il + JT3l3 -
Ty = % ; (170)
> +13
Ji, J2,  — MOMEHTHI HHEPIIUU CEYCHUH U JUTMHBI COOTBETCTBEHHO HUIKHETO,
J3 cpemHero u BEpXHEro y4acTKOB KOJIOHHBI.
u ly, Iy,

I3

3HaueHus K03()(HUIIMEHTOB pacyeTHON JUTHHBI L VIS CPETHETO ydacTKa JUIMHOH |o
ClIeZlyeT OnpeaAesaTh 1o Gpopmyine

o = ﬂ1/0(2, (171)

a KO3 PHUIIMEHTOB PACUETHOM THHBI L3 TSI BEPXHETO Y4acTKa JIHHOM |3 — mo
dopmyne

= /,11/0(3 < 3, (172)



. b J(F> +F5)
P oaNS(FH )]
rae 5 T
A A GEEERN
a) 0) 8) LF
Y Y Y A
bth J2, I
F
F J3 I} J3
— y
A
Lo Ji h+b Ji, h+b Ji,,

7 # #

Puc. 26. CxeMbI OTHOCTYIEHYATHIX KOJOHH (K Tab. 71)
a — cuna F npuinokeHa K HIDKHEMY YYaCTKY KOJOHHBI,
6 —TO Xe, K CpegTHEMY YIacTKY;

6 — TO XKe, K BEpXHEMY YIaCTKY

Tabmuna 71
Koy puuneHTsl pacyeTHON AJIMHBI Ln1, U2, Hm3
VYcnoBus 3aKperuieHUs 3HaueHune Ko3pPpuureHTon
BEPXHETO KOHIIA KOJIOHHBI Um1 Hm2 Lm3
1o puc. 26,a | mo puc. 26, 1o puc. 26, 6
o
CBoGOaHBIN Lm1 = 2,0 Um2=2,0 Hm3 = 4
(14 — mo Tab1n. 67 pu

oy = 5 |Jim
h+bL\ J3

3aKpeIuIEHHON TOJIBKO OT Um1 = 14 U2 = [ L3 = fh

moBOpOTa

(14 — mo Tabmn. 68 pu a; = 0)

(4 — o Tabmn. 68 mpu

o = b /JlmJ

| Hm2 = 11

HenonsrkHeIM IIApHUPHO - Hmi = a1 L3 = L2
ONEPTHIH (101 — 1o Tabm. 69) (1112 — o Tab. 69)
HemonsrxHbii Hm3 = Hmi1 Hm2 = tha Hm3 = a2
3aKpETUICHHBIN

OT IMOBOpPOTa

(101 — mo Tabmn. 70)

(142 — mo Tabmn. 70)




KOZ)(l)(l)I/IIII/IEHTLI M IS ONPEeACJTCHUA PACYECTHLIX JJIMH KOJIOHH H CTOCK MMOCTOAHHOI'O CCYCHUSA

Cxema N N N N
3aKpern 'HZ 1. }“ _
JICHUS
W BH]
Harpys
KM e e
U 1.0 0,7 0,5 2,0 1,0
Koy puuueHThI ¢ MPOA0ILHOIO H3rH0A EHTPATBLHO-CKATHIX 3JIEMEHTOB
I'u6- KoahGuumeHTs! ¢ 1715t 371eMEHTOB U3 CTallM C PACUSTHBIM COMPOTHBICHUEM Ry,
KOCT MIIa (krc/cm?)
b
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
70 782 754 124 687 654 623 595 568 542 518 494 470
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
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100 599 542 493 448 408 369 335 309 286 267 250 235
110 537 478 427 381 338 306 280 258 239 223 209 197
120 479 419 366 321 287 260 237 219 203 190 178 167
130 425 364 313 276 247 223 204 189 175 163 153 145
140 376 315 272 240 215 195 178 164 153 143 134 126
150 328 276 239 211 189 171 157 145 134 126 118 111
160 290 244 212 187 167 152 139 129 120 112 105 099
170 259 218 189 167 150 136 125 115 107 100 | 094 089
180 233 196 170 150 135 123 112 104 097 091 | 085 081
190 210 177 154 136 122 111 102 094 088 082 | 077 073
200 191 161 140 124 111 101 093 086 080 | 075 | 071 067
210 174 147 128 113 102 093 085 079 074 | 069 | 065 062
220 160 135 118 104 094 086 077 073 068 064 | 060 057
[Ipumeuanue. 3HaueHne KOXPPUIMEHTOB @ B Tabmuie yBenuueHsl B 1000 pas.
Tabnuua 73
Koappnunents! BiussHusa GopmMbl CeYeHU 7]
Tun Cxema ceueHus 3HaueHus 77 IpU
ceqe A_f 0<i1<5 1>5
HUSA Ay
0,1<m<5 5<m<20 0,1<m<5 5<m<20
1 O O — 1,0 1,0 1,0
O
2 — 0,85 0,85 0,85
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[Mpumevanus: 1. [Iyns TunoB ceuenus 5—7 npu nozacuere 3HadeHuid As /A, IJI0IIAIb BEPTHKAIBHBIX JIEMEHTOB MOJIOK HE CIEIYeT YIUTHIBATS.
2. JIst TUTIOB cedeHuid 6—7 3HAYCHUS 7)5 CIIEAyeT NPUHUMATh PABHBIMU 3HAYCHUSIM 7] JIsl TUTIA 5 TIPU TeX ke 3HaueHHUsIX Ar/Ay.

Taonuua 74

Koy puumnenTsl @ 1715 NIpoBePKH YCTONYMBOCTH BHEIIEHTPEHHO-CKATHIX (C:KATO-U3rM0aeMbIX) CIUIOIIHOCTEHYATHIX CTEPKHEH B MJIOCKOCTH
JAeiicTBUSI MOMEHTA, COBIA/IAI0NIEH C MIOCKOCTHI0 CHMMETPUM

YcaoBHas KoadduimeHTs! @ ipu TPUBEICHHOM OTHOCHTEITBHOM DKCIIEHTPUCHUTETE Mef
TUOKOCTD

i=aJr,/E(01]025/05/0,75{1,0|1,25/1,5/1,75|20|25|3,0(35(40(45|50(55|60|70(80(9,0/10,0{12,0/14,0{17,0{20,0




0,5 967|922 |850| 782 | 722|669 |620| 577 |538 (469 (417|370|337|307|280|260|237|222{210{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
1,5 875|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
2,5 742|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
4,5 418|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 354326 (295|273 |253| 239 [225| 215 |205|188 (175|162 (150|143 (135|126 (120|117 (111|095| 088 | 079 | 072 | 062 | 053
5,5 302|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 122117 |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
14,0 052]049 1049|048 [048| 047 |047| 046 045|044 |043]|043]|042]|041|{040|040{039{039{038{036| 036 | 034 | 032 | 029 | 026

[Ipumeuanus: 1. 3HaueHus korpUIUEHTOB @ B Tabnuue yBeauueHsl B 1000 pas.
2. 3HaueHue @, IPUHUMATh HE BbIIIE 3HAYCHUH (.

Tabnuna 75
KoapduumeHnTs! @: 17151 IPOBEPKH YCTOHYNBOCTH BHELEHTPEHHO-CHKATHIX ( CKATO-U3rH0aeMbIX) CKBO3HBIX CTep:KHel B MVIOCKOCTH el CTBUA
MOMEHTA, COBIAAI0LIEH C IVIOCKOCTHI0 CHMMETPHH

VYcnoBHas KoaddunmeHTs! ¢ ipu IPUBEACHHOM OTHOCHTEIHLHOM JKCIIEHTPHCHUTETE M
ruOKOCTh
;'ef — AR, /E 0,1 Oé2 0,5 Oé7 1,0 1é2 15 1é7 20(25(30({35|40|45(50(55(6,0{6,5|7,0180(9,0(10|12 |14 |17 | 20
0,5 90 | 800| 66 |571| 50 |444|40|364|33|28|25(22(20|18|16|15(14 (13|12 |11|10(09 |07 |06 |05 |048
1,0 8 |762| 6 |553| 0 (431 0 (3513 (6|0 2|02 |7 (4|3 |3|5|1|0|21|7]| 7] 6046
15 87 | 727 |64 |517|48 |407| 383363228 |24(21(19|18|16|15(14 |13 1210|0909 |07 |06 |05 |045
2,0 2 16731 0 |479| 3 |381| 7 (3188 (0|3 |8 |7 |0(|5(1|2|1]|1]|9|8|0]|7]|6]|5/045
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[Ipumeuanus: 1. 3HadeHust K03pHUIMEHTOB @ B TaOauIe yBenuueHbl B 1000 pas.
2. 3Ha4eHUE @ MPUHUMATH HE BBIIIC 3HAYCHUH (.




IIpuBeeHHbIE OTHOCUTEIbHbIE IKCHEHTPUCHTETHI Mes 1JISI CTEPKHEN ¢ MAPHUPHO-0NEPTHIMU KOHIAMU

2

[IpuBeeHHBIE OTHOCUTEIBbHBIC SKCIEHTPUCUTETHI Mef
IIPU Mef1, PABHOM

0,1

0,5

1,0
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2,0

3,0

4,0

5,0

7,0
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20,0

6=-1,0

~No ok wWwN -
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0,10
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0
11,5
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3necy Mter1 = 77 )

M, A
N W,

KO2®PUIUEHTHI Crox JJISA IBYTABPOBBIX 1 TABPOBBIX CEUEHUI

1. ly11 IBYTaBPOBBIX CEUCHUH C OAHON OChIO cUMMETpHH (pHC. 27) KOIPPHUIHECHT Cmax CISAYET BBIYUCIATH 1O opMyIie

16 e

2
2 X
Cmax = 2/ |1+ OB +\/(1—5B) +/u(05x _h) , (173)

rae ax = (h1J1 — h2Jd2)/(Iyh);

M
e = —Nx — OKCLUEHTPUCUTET MPHUIIOKEHUS CKUMAIOIIEH CHUIIbI OTHOCUTEIBHO OCH X—X, IPUHUMAEMBIN CO CBOMM 3HAKOM (Ha pHC. 27 €y oKa3aH
co 3HakoM "trroc");

h — paccTosiHre MKy OCSIMU TTOSICOB;

= 8‘]12JZ +0,156 sz A,
Z Ah

B =1—|—£i;5=4p/,u.
o h

3nech J1 1 J; — MOMEHTHI MHEPIIMH COOTBETCTBEHHO OOJIBIIEr0 W MEHBIIIETO MOSICOB OTHOCUTEIIBHO OCH )Y
o= (Jx +Jy)/(Ah2)+ oy

Ji 1 f— BenuuuHbI, onpeaesnseMsle Mo GpopMynam, npuBeeHHbIM B Tad. 79 u 80.



b, .y Puc. 27. Cxema nBy-
TaBpPOBOT'O CCUCHHS
C OJTHOM OCBIO CHM-

-A<
bt \|
~ NN

;  METPHH IPH BHEILCH-
h, H TPEHHOM CXaTHH
N
h| x e, X
h;
L/
2
1

b, Yy

2. J1nst TaBpOBBIX CEUYCHUIT 3HAaUCHHE KOIDDUIIMEHTA Cpax CIICAYET ONMPEACISATh KaK JJIsl IBYTaBPOBBIX ceueHUit, mpruauMast J, = 0, a Taroke by =0
u t; = 0 (puc. 27) npu BEIYMUCICHUH J;.
[Tpunoxxenue 7*
KO2®PUIUEHTHI ¢, 1151 PACYETA BAJTOK HA YCTOHUYHABOCTH

1*. JInst 6a7ok IByTaBpOBOTO CEUEHUS C IBYMS OCSIMH CUMMETPHH IS ofipeieiieHus kodhuimenta ¢ HeoOX0IuMO BEIYUCTUTH KO3 PHUIIMEHT
@1 1o popmyiie

s (aY E
P =w| | == (174)

x € y

/i€ 3HaYeHUs |/ cielyeT MPUHUMATD 110 Tabu. 77 1 78* B 3aBUCUMOCTH OT XapakTepa Harpy3Ku U nmapameTrpa ¢, KOTOPBIHA JOKEH BBIYUCIISATHCS
o opmymnam:
a) JUIsl POKATHBIX IBYTaBPOB

2
_ Ji ZEf
a—1,54J—[7] 1 (175)

y
rie les — pacyernas mirHaA OaIKU MM KOHCOJIH, OMpeIesieMast CorjiacHO TpeboBaHusM 11. 5.15;



h — mosHas BeIcOTa ceyeHus;
Jt — MOMEHT MHEPLIUH CEYEHUS IPU KPYUEHUH;

6) IJI1 CBApPHBIX JIBYTaBPOB, COCTABJICHHBIX M3 TPEX JTUCTOB, a TAKXKEC JIA IBYTaBPOBBIX 0aJIOK C IOSCHBIMHU COCAMHCHUAMHA HAa BBICOKOIIPOYHBIX

0oxrax

L) 3
=), e
v ]
rzie 0003Ha4YeHO:
715l CBAPHBIX IBYTABPOB:
{ — ToJIIMHA CTEHKH;
bt 1 t; — mMpHHA ¥ TONIIMHA MOsIca OANKH;
h — paccTosiHre MKy OCSIMU TTOSICOB;
a — pasmep, pasubiii 0,5 h;
AJIS IBYTABPOBBIX 0AJIOK C MOSICHBIMHU COEIMHEHUSIMU HA BHICOKONPOYHBIX 00/ITaX:
t — cyMMa TOJIIIMH CTEHKH U BEPTUKAIBHBIX TOSCHBIX YTOJIKOB;
bt — mmpuHa aKMCTOB TOsICA;
t; — cymMMa TOJIIIMH JIUCTOB MOSICA M TOPU3OHTAIBHOM MOJIKU TMOSICHOTO YrOJIKa;
h — paccTosiHue MKy OCSIMU TTaKeTa MOSICHBIX JIUCTOB;
a — MMpHUHA BEPTUKAIBLHOH TOJIKU TTOSICHOTO YrOJIKa 33 BBIYETOM TOJIIUHBI TOPH30HTATBHON TOJIKH.
3HaueHue ko3pduirenra ¢, B hopmyne (34) He06X0AUMO IPUHUMATH!
pu @1 < 0,85 @, = ¢n; iput ¢ > 0,85 ¢ = 0,68 + 0,21 ¢, HO He Goee 1,0.

Koapduuments! w11 AByTaBPOBBIX 010K € ABYMS OCSIMU CHMMeETPHH

Komnuect
BO Bun Harpysku | Harpy- DopMyIIBI VIS Y/ IIPU 3HAYEHHAX
3aKpEIUIEH | B IIPOJETE | KEHHBIM
i osiC
C)KaTOTo
nosica

Tabmuma 77



B IIPOJICTE 0,1<a<40 40 < <400
bes Cocpenorouen | Bepxuu w=175+ w=33+0,053a—-45-10
3aKpeIieH Has it 0,09¢ o
uii Hwxuuid | =505+ |y=6,6+0,053a—45-10"
0,09¢ o
Pasnomepno | Bepxuu | w=1,6+0,08c | w=3,15+0,04—-2,7 - 10"
pacnpeneneHH 7| w=3,8+0,08a o
ast Hixuui w=535+004a—2,7-10
5 2
o
JlBau JIro6as JIroboit w=225+ w=3,6+0,04c—-35-10
Ooiee, 0,07 S
IEJISIIIX
MPOJICT Ha
paBHBIC
YacTH
Onno B | Cocpenorouen | JIroOoii w=175y w=175uy
cepenuHe Has B
cepeinHe
Cocpenorouen | Jlroboii w=114y1 v=114y
Has B w=16y v=106w
YETBEPTH
PaBHomepHo | Bepxuu w=114ys w=114y
pacrpeiesieHH it w=13y w=13w
as Hixuuii

HpI/IMC‘-IaHI/Ie. 3HadeHue Y CICAYCT IPUHUMATDL PaBHBIM Y/ IIPU IBYX U Ooiee
3aKPCIUICHUAX CXKATOT'O IMOsACa B IIPOJICTC.

KoagdunumnenTsl i 14 )KeCTKO 3a1eJJaHHBIX KOHCOJIeH IBYTABPOBOI0 CEYeHHsI ¢ IBYMS OCSIMHM CHMMETPHH

Tabnuua 78*



Harpy- dopMmyJIbl I W IPU OTCYTCTBHH 3aKPEIUICHUH
Bun Harpysku JKCHHBIM CHKATOrO TI05CA U &
osic 4<a<28 28 <a <100
CocpenoTodyeHHAs Bepxuuii w=10+0,16 w4,0+0,05¢
Ha
KOHIIE KOHCOJIH Huoxuuii w=6,2+0,08c w=7,0+0,05c
PaBHOMEpHO Bepxnwuit v =142Ja
pacnpe/ie/ieHHas

[Tpumeuanue. Ilpy HanM9YKMK 3aKPEIUICHUN CKATOTO MOSICA B TOPU3OHTAIBHON
TUIOCKOCTHY Ha KOHIIE WJIX TI0 JJTHHE KOHCOIH KO3(PPHUIIMEHTHI | CIIeyeT ONpeAesaTh
KaK JJIs1 KOHCOJIM 0€3 3aKpeIICHUI, KpOMe CiIydasi COCpeIOTOUYCHHON Harpys3KH,
NPUIOKEHHOM K BEPXHEMY IOsICY Ha KOHIIE KOHCOJIH, IPU KOTOpoM ¥ = 1,75y
(3HAUYEHHUE Y1 CieyeT IPUHUMATh COTJIacCHO puMeY. Tadu. 77).

2. lnst Gaiok ABYTaBPOBOTO CEUEHHSI C OJJTHOW OChI0 cUMMeTpuH (puc. 28) s onpenenenus koddduumenta ¢n He0OX0AUMO BEIUYUCIUTh
K03 ULIMEHTBI @1 U @, 110 popMyTam:

Jy 2hly E
_ oy 2 B
VTR R, (177)
Jy 2hhy, E
=iy i B
PV R (178)

rae h; — paccrosiHUe OT LEHTpa TSHKECTH CEUCHUS JI0 OCH 00JIee pa3BUTOrO IM05ICa;
h, — TO ke, 10 OcH MeHee Pa3BUTOTO T0sICa;

lef — mMeeT To ke 3HaYeHue, uTo U B hopmyie (175);

W — K03 (pULIMEHT, BRIYUCIIAEMBIH 110 popMyIie

v :D[B+MJ _ (179)



Puc. 28. Cxema aBy-

A TaBpPOBOTO CEYCHMS

C OJTHOH OCBHIO CHUM-

[ METPHH NMPH U3rude

b, Y

Koaddunuents: D, C u B B hpopmyne (179) cnenyer onpenensts o tadn. 79 u 80.

Koapduunentsr D u C

Bun narpysku D Kordduuuent C npu ceuenuun
ABYTaBpoBOM N < | TaBpoBoM N =1
0,9
CocpeoToueHHAS B CEpeIUHE 3,265 0,330 0,0826
nposiera
PaBHOMepHO pacnpeneneHHas 2,247 0,481u 0,1202
Yuctslii n3rubd 4,315 0,101u 0,0253«

O06o3HaueHus1, MpUHATHIEC B Tabmuie 79:

Jl
n=-——
J+J>

S = n(l — n)(9,87 + 051) ,

Tabmuua 79



Tae oy = 0,385

J (S +T>5)

JiJ >

2
Ly j
h 1

311ech J1 U J) — MOMEHTBI HHEPIIMH COOTBETCTBEHHO OOJIBIIETO U MEHBIIETO
MOSICOB OTHOCUTEILHO CUMMETPUU CEUCHUS;
o — crenyet onpeaenars no Gopmyne (175), B KOTOpO MOMEHT UHEPITUN

S 3
ceyeHus Ipu Kpydenuu Jr = ?Zbiti :

rae bj 1 tj — COOTBETCTBEHHO IIMPUHA U TOJIIHMHA JIUCTOB, 00Pa3yIOIINX CEUCHHUE;
0=1,25 — u1g IBYTaBpOBOTO CEUEHUS C OAHON OChbi0 cumMmeTpur; O = 1,20 — s
TABPOBOT'O CCUCHUSI.

Koapdunnent B

Cxema ceyeHHud 1

Koadduuument B npu Harpyske

MECTO COCpPEIOTOUYEH | PAaBHOMEPHO | BBI3BIBAIOLIE
MIPUIIOKEHUS HOH B pacnpesiesieHH | YUCThIN U3rud
Harpysku CepevHe oM
IpoJeTa
T T ° z z
v v
¥ _IL o—-1 u-1 p
T L 1-6 1-u -f
v ¢
¢ ¢ -5 —H -

1

O6o3Hauenus, npuHsATHIEC B Tabmuie 80:

Taobmuua 80



5=n+0,7344 u=n+ 11458

L= {0,47 —0,03 5(%) [1 + % — 0,072(%)1}(2;: -1,

rae by — mupuna 6osee pa3BUTOro Mosica OaNKH;
N — 0003HaYeHUE TO K€, YTO U B Tabiuie 79.

Jlnst iByTaBpoBbIX cedenuit nmpu 0,9 < n < 1,0 koappuuueHTs! i clieayeT onpeaAessaTh TMHEHHOW HHTEPIIONISALUEH MeX Ty 3HAYCHUSAMH,
MOJIy4eHHBIMHU 110 Gopmyiie (179) miast nByTaBpoBbIX cedenuii mpu N = 0,9 u 17151 TaBpoBBIX Tpu N = 1.

JI1st TABpOBOTO CEYCHHS IIPU COCPETOTOUCHHOHN HITH pABHOMEPHO paclpeielIeHHON Harpy3ke u o < 40 KO3 PHUIHUEHTH | CIeyeT YMHOXKATh Ha
(0,8 + 0,004 ).

IMpu n> 0,7 u 5 < ler /by < 25 3naueHue KodhPuULMEHTA @) HEOOXOIMMO YMEHBIIUTh yMHOXeHueM Ha (1,025-0,015l¢¢/b,) u npuHrMaTh ipu
stoM He Goee 0,95.

3nayeHus ler/D2,>25 B 6ankax ¢ MEHee pa3BUTBHIM CHKATHIM MOSICOM HE JTOTYCKAIOTCS.

3HaueHust KO3PGUIMEHTOB ¢y B popmysie (34) HeoOXoauMo mpruHUMATh 1o Tadi. 81, Ho He Oonee 1,0.

Tabmuua 81
Ko3¢ppuuuenrsr ¢,

3HayeHue Koadduunents! ¢, npu cxarom nosice
1) OoJiee pa3BUTOM MEHEEe Pa3BUTOM
»<0,85 =@ Po= P2
»>0,85 n 1—n »=0,68+0,21¢,
»p, = @ 0,21+ 0,68(— + j
P P2

3*. Jlns 6ayoK MIBEJUIEPHOTO CEYeHHS KOAPPHUIMEHT ¢ CIEYET ONpeNeNaTh KaK i 6aJ0K CHMMETPUYHOTO ABYTaBPOBOI'O CEUEHHSI; IPH STOM
3HAYEHUS @ HEOOXOIUMO BBIYUCIATH 10 Gopmysie (175), a BEIUMCIIEHHbBIE 3HAaUeHUS (1 YMHOKaTh Ha 0,7.
3Hauenus Jy, Jy u Jy B popmynax (174) u (175) cnemyer mpruHUMATSH JUIA MIBENIEPA.



Tabmuma 82

MoMeHTbI HHEPIUH NPH KpydyeHuu J; npokaTHeIx AByTaBpoB no 'OCT 8239-72*

Howmep Ji, oM’ Howmep Js, oM’

JIByTaBpa JIByTaBpa
10 2,28 27 13,6
12 2,88 27a 16,7
14 3,59 30 17,4
16 4,46 30a 20,3
18 5,60 33 23,8
18a 6,54 36 31,4
20 6,92 40 40,6
20a 7,94 45 54,7
22 8,60 50 75,4
22a 9,77 55 100
24 11,1 60 135
24a 12,8

[Tpunoxxenue 8

TABJULBI AJA PACUETA 3JIEMEHTOB HA BBIHOCJIMBOCTDB U C YYETOM XPYIIKOT'O PASPYILIEHU A

Tabmuma 83*

I'pynnbi 371eMeHTOB M COeIMHEHUI NIPH pacyeTe HA BIHOCJIMBOCTh

Ne Cxema djieMeHTa u
n/ | pacmoJoKeHUE PaCueTHOTO
II CCUCHUA

XapakTepucTrKa 3JIEMEHTa I'pynna

QJICMCHT
a




OCHOBHOM MeTaJlJI C TPOKATHBIMU
WM 00pabOTaHHBIMH MEXaHHYECKUM
MyTeM KpOMKaMu

To xe, c KpoMKaMu, 0Ope3aHHBIMU
MAaIIMHHOM Ta30BOM PE3KOM

OcHoOBHOI MeTau1 ¢ 00pabOTaHHBIMH
MEXaHHYECKUM MTyTeM KPOMKaMH,
MIPH PA3HOM MUPUHE U PAIHyCe
nepexoza r, Mm:

200

10

[EEN

OCHOBHOU METaJLI B COEAUHEHUIX HA
BBICOKOTIPOYHBIX 0ONTaxX

OcHOBHO# MeTas1 B 60JITOBOM
(GonThI KITacca TOUHOCTH A)
COEJIMHEHUH B CEUYEHUSX IO
OTBEPCTHIO:

a) IPU TAPHBIX HAKJIAJIKax

0) Mpu OTHOCTOPOHHUX HAKJIAJKAX

o1 b~

Ilepexon u 3akpyrienue (kiacc
YUCTOTHI T'a30BOM pe3ku | nin
¢bpe3epoBka) npu

az 720, r> g




DacoHKHU NMPSAMOYTOJIBHOU (POPMBI,
MIPUBAPEHHBIC BCTHIK WM TaBpP K
3JIeMEHTaM KOHCTPYKIui 6e3
MEXaHHYECKOH 00paboTKH mepexoaa
0T (DaCOHKU K DJIEMEHTY

dacoHKH, TPUBAPEHHBIC BCTHIK WU B
TaBp K CTCHKaM U T0sicaM 0aJIoK, a
TaKKe K dJIeMEHTaM QepM Mpu o <
45°

dacoHKU MPSAMOYTOJIIEHON HITH
TparnenueBUIHON (HOPMBI,
IIPUBAPEHHBIE K MosicaM 0anok
BHAXJIECTKY C 0OBAapKOW 10 KOHTYPY
HaXJIECTKU 0e3 MeXaHU4YeCKOon
00pabOTKH MIBOB

CTBIKOBOM HE0OpaOOTaHHBII 1IOB;
Harpyska MnepreHIuKyIspHa
CBapHOMY IIBY; CTBIKYEMbIE
AJIEMEHTHI OJIMHAKOBOW IIMPHHEI U
TOJIIIMHBI

10

CTBIKOBOI HEOOpaOOTaHHBII 1IOB;
CTBIKYEeMBbIE DJIEMEHTHI pa3HOU
IIMPUHBI MU PA3HOU TOJIIMHBI




11

OCHOBHOI METaJlI B MECTE MEPEXo/ia
K CTBIKOBOMY IIIBY CO CHSATBIM
MeXaHHYECKHUM CIIOCOOOM
YCHJICHHEM I11Ba:

MIPU CTBIKOBAaHUU DJICMEHTOB
OJIMHAKOBOU TOJIIMHBI U ITUPUHBI
TO K€, Pa3HON TOJIITUHBI U ITUPUHBI

12

CTBIKOBOI IIOB, BRIITOJJHEHHBIN Ha
MOAKIIAHOM JIMCTE; HAarpy3Ka
MEePIEHIUKYIISIPHA CBAPHOMY IIIBY

[ a . CTpIKOBOI1 IIOB TPYO, BHIIIOJHEHHBIH
<l ] [ HA TOIKJIATHOM KOJIbIIC
u I~ g
VI A |
|a
" CoenuHeHNE BCTBIK IPOKATHBIX

& : ( npoduieit

CBapHble ce4eHHUsI IBYTaBpOBOIO,
TaBpOBOTO U JAPYTHUX TUIIOB, CBAPHBIE
HEIPEPBIBHBIMU IIPOJOIbHBIMU
IIBaMH IIpU JCHCTBUN YCUIIHS BIOJIb
OCH I1IBA

DeMEHT CO BCIIOMOraTeIbHBIM
AIIEMEHTOM, MIPUKPETICHHBIM
HpO)IOJ'II)HBIMI/I nrBamMu, HpI/I .
1o 45°

90°

~




17

OOpBIB MOsICHOTO JIUCTa 6€3
MEXaHU4eCKOi 00paboTku
MornepevHoro (J1000BOT0) 1MIBa

18

OCHOBHOH METaJl1 C NONEPEYHBIM
IIBOM; CBapHOM IIOB JIBYCTOPOHHUIA
C IUIABHBIM N1EPEXO0JOM K OCHOBHOMY
MeTaJTy

19

N
[ENREEREETNI

OCHOBHOH MeTall pacTsHYThIX
MOsICOB OAJIOK M 3JIeMEHTOB (hepm
BOM3M nuadparm u pedep,
MIPUBAPECHHBIX YIIIOBBIMU IIIBAMHU

20

OcCHOBHOI MeTaJllT B MECTE Tepexo/ia
K IorepeyHoMy (J1060BOMY)
YIJIOBOMY ILIBY




21

2)

6|a|
‘a

A

oy > E}
T o

la

A

OCHOBHOI MeTaJll B COEAMHEHUSX C
(hIaHrOBRIMHU IIIBAaMH (B MECTaX
repexo/ia OT AIEMEHTa K KOHI[aM
(JTaHTOBBIX ILIBOB):

a) C IBOWHBIMU (hJITAHTOBBIMU IITBAMH
0) ¢ GTaHrOBBIMU U JIOOOBBIMH
IBaMu

B) IIpU IIepelade yCHINs Yepes
OCHOBHOM MeTaJlJI

T') HICKH aHKEPOB IS KPETUICHUS
CTaJIbHBIX KAHATOB

~

22

m

OcHoOBHOM MeTau1 TpYyOBI
PacTSIHYTOTO pacKkoca Ipu
OTHOIICHHWHU TOJIIMHBI K HAPYKHOMY
JMaMeTpy TpyObI mosica:

tm/dm > 1/14

1/20 < tp/dyn < 1/14

~

23

m | |

OcHOBHO# MeTas1 TpyOBI
pacTIHyTOTO packoca IMpu
OTHOIIIEHUH JUAaMETPOB packoca u
nosica dg/d=0,4—-0,7 w1 oTHOIIEHNHN
TOJIIMHBI K HAPY)KHOMY THAMETPY
TpyOBI HosIca:

tm/dm > 1/14

1/20 < tp/dpn < 1/14

1/35 < tw/dm < 1/20

~




Kosdpunuents! £ niisi pacuera 3JieMeHTOB € y4eTOM XPYNKOro pa3pylieHusi CTaIu

Homep cxembr Tonmmua | 3nauenue S s cranei ¢ mpeieaoM TEKyIeCTH U
3JIEMEHTa U JJIEMEHTA KIIMMAaTUYECKUX PAilOHOB CTPOUTEIHCTBA
B
pacrolo)enre | pacderHo | 1o 285 MIIa (2900 | cB. 285 MIIa (1900 krc/cm®)
pPacyeTHOro M Kkre/em?) 710 380 MITa (3900 krc/cm?)
CeueHUs CCUCHUH,
MM, HC ||5 ||4 (|4, |2, ||2 |2, ||2 u Hg |1
OoJtee 5 113)3
Ne o Tabn. 83* 10 1,00 1,00 1,00 0,75
IPYU TWIIbOTUHHON 20 0,90 He 0,80 He npumensts
pe3Ke CBOOOTHBIX 30 0,85 MIPUMEHSTH He To xe
KpOMOK1 To xe MPUMEHAT
b
Ne 3 nnu 4 o 10 1,00 1,00 1,00 1,00
Tabir. 83* mpu 20 1,00 0,95 1,00 He npumensTsh
HAJIMYUU KOJIOTHIX
OTBepCTMﬁ2
Ne 6 nnu 7 1o 10 1,00 0,95 1,00 0,90
Tabm. §3* 20 0,90 0,80 0,90 0,90
30 0,85 0,75 0,60 [IpumenaTsb
TOJILKO B
(acoHkax
Ne 16 mo Tabm. 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 [TpumeHsITH
TOJIKO BO
BCITOMOTaTEIbH
BIX DJIEMEHTaX

Tabmuua 84



Ne 18 o Tadi. 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 ta0u. 10 1,00 0,95 1,00 0,70
83* mpu 20 0,90 He 0,75 He npumensts
TWIBOTUHHON 30 0,85 MIPUMEHSATH He To xe
pe3ke CBOOOTHBIX To xe IPUMEHST
KPOMOK b

1 B ocranpubIx ciyugasx £=1,00.
2 [Ipu cBepienbix otBepetisix 3 =1,00.
C yueToM TpeboBaHuil m. 2.1%.

[Ipunoxenue 8,a
OIIPEJEJIEHUE CBOMCTB METAJLIA

1. Ilpu uccnenoBaHUN M UCIIBITAHUM METaJUIa HEOOXOIMMO OIPEIENIATh CIEAYIOIINE TOKa3aTen:

XUMHAYECKHIA COCTAaB C BBISIBIIEHUEM COJIEPKAHUS DIIEMEHTOB, MPETYCMOTPEHHBIX TOCYJAPCTBEHHBIMH CTaHIAPTAMH HJIH TEXHUIECKUMHU
YCJIOBHSIMH Ha CTaJlb;

npeien TeKy4ecTH, BpEMEHHOE COITPOTHUBIIEHUE U OTHOCUTENIHOE YAJIMHEHNE IIPU UCIIBITAHUAX HA pacTsKeHUe (PEKOMEH1YeTCsl POBOIUTH UX
C ocTpoeHueM auarpaMmmsl pabotsl ctanu) mo OCT 1497-84%;

ynaphyto BsizkocTb 1o 'OCT 9454-78* nns TemnepaTtyp, COOTBETCTBYIOLUX IPYIIE KOHCTPYKIMH U KIIMMaTHYECKOMY pailoHy 1o Talmiuie
50*, 1 mocye MEXaHWYECKOI0 CTapEeHUsl B COOTBETCTBHHU C IOCY/IapCTBEHHBIMHU CTaHAAPTaAMM MIIM TEXHUUYECKUMU YCIOBHSIMU Ha CTallb.

Jlnis koHcTpyKuuit 1-i u 2-i rpynn Tadsa. 50*, BBINMOIHEHHBIX U3 KUIISILIEN CTally TOJIIIUHOM CBbIIE 12 MM U 3KCIUTYaTHUPYIOIIMXCS TIPU
OTPHLIATENIBHBIX TEMIEpaTypax, JOMOJHUTEIBHO CIEAYET ONpPeNesTh:

pacmpeiesieHne CEpHUCTHIX BKIIOUEHUH criocoOom otneuaTtka 1mo baymany mo 'OCT 10243—-75%;

MHUKPOCTPYKTYPY C BbIsIBIeHHEM pa3mepa 3epHa o 'OCT 5639-82*.

MexaHnuyeckue CBOMCTBA CTaIN JOMYCKAETCs ONPENeNsaTh C IPUMEHEHUEM JIPYTUX METO/I0B, 00ECTIeUnBAOIINX HAIe)KHOCTh PE3yNIbTaTOB,
COOTBETCTBYIOIIYIO UCIIBITAHUSIM Ha pacTsDKEHHE.

2. OT60p npod uIsi XUMUUECKOT0 aHaJIn3a U 00pa3LoB JJIsl MEXaHUYECKUX UCIIBITAHUNA MTPOU3BOJAT U3 JIEMEHTOB KOHCTPYKIIMNA OT/IEIBHO AJIs
KaX/10l mapTuu MeTaia.



K maptuu MeTtasia OTHOCSTCS 2JIEMEHTBI OJTHOTO BHJIa MpoKaTta (110 HoMepaM MpoQ e, TOIMIIUHAM U MapKaM CTaJlu ), BXOJISIINE B COCTaB
OJTHOTHITHBIX JJIEMEHTOB KOHCTPYKIIHH (mosica pepm, perierka GepM, mosica moAKPaHOBBIX OATIOK | T. T1.) OJTHOW OYEPEIH CTPOUTEICTBA.
[TapTus Meramia 10JpKHA OTHOCHTHCS HE Oosiee ueM K 50 OJTHOTHUITHBIM OTIIPAaBOYHBIM MapkaM o0111eit maccoii He 6osiee 60 T. Eciu
OTIIPABOYHBIC MAPKHU MPEICTABIISIFOT COOOU MPOCTHIC DIIEMEHTHI U3 MPOKATHBIX Mpoduiiei (pOroHsl, OaTKu, CBSI3U U T. I1.), K MAPTHH MOXKET
OBITH OTHECEHO J10 250 OTIPaBOYHBIX MApPOK.

Yucno nmpob 1 00pasioB OT KKI0W MapTHH METaJIa JIOJDKHO OBITh He MEHBIIIE YeM yKa3aHo B Tabm. 85, mpu oToope mpod u 00pasios
HeoOxoaumo cobmoaaTh TpedoBanus ['OCT 7564—73*.

Tabauua 85

Yucs10 npoBepsieMbIX 3JIEMEHTOB, P00 U 00pa3 0B

YHucno Yucno
Bun ucnsiranuit 3JICMEHTOB, po0 1 00pa3IoB
MIPOBEPSEMBI oT BCETO OT
X B MIAPTUU | DJCMEHTa | MapTUH

XUMUYECKUH aHATTN3 3 1 3
VcnpiTanue Ha pacTsHKeHHE 2 (10%) 1 2 (10%)
HcnpiTanne Ha ylnapHyrO 2%* 3** 6**
BSI3KOCTb 2 1 2
Otneuatok no baymany

* IIpu onpeieneHUH Ipeziena TEKy4eCTH CTalld M BpEMEHHOTO
COIIPOTHBIICHUS 10 PE3yIbTaTaM CTaTUCTUIECKON 00pabOTKH TaHHBIX
UCTIBITAaHUN 00pa31IoB.

*# Jlst KaKI0M MpoBepseMOoi TeMIiepaTypbl U JIJIsl UCTIBITAHUM
10cJIe MEXaHUYECKOTO CTapeHUsl.

Mecto oTO0pa npod 1 He0OXOAUMOCTh YCHUIIEHHUS! MECT BBIPE3KH 00pa3LioB ONPEAEISIOTCS OopraHu3anueii, mpoBosiiel oocieoBaHne
KOHCTPYKIIHH.

3*. Ilpenen Texydectu Ryn MiIn BpeMEHHOE CONPOTHUBIEHUE cTalu Ry O pe3ynabTraTaM cTaTHCTHUECKON 00pabOTKU TaHHBIX UCIBITAHUI
00pa31oB BeIYHCIAETCA 1O (hopMyIIe

Rn= on— 05, (180)



n
rpne ©n = ; z'l Ci— cpE€aHee aqu)MeTqucxoe 3HaA4YCHUE IIpcaciia TCKYYCCTH UM BPEMEHHOI'O COIIPOTUBJICHUA UCIIBITAHHBIX o6pa3u0B;
1=

a:ws@%z
n

Jn

O} — TpeJie TEKy4EeCTH WK BPEMEHHOE COMPOTUBRIICHHE I-r0 00pasiia;
N — YKUCII0 UCTIBITAHHBIX 00pa31oB (He MeHee 10).

HpI/I 3HAa4YCHUU S/O'n>0,1 HCIIOJIb30BAHHUC PE3YJIbTATOB, ITOJYUCHHBIX 11O UMCIOIMIUMCA JaHHBIM HCITBITAHUH 06pa3u0B HC JOITyCKacTCA.

[Tpunoxenue 9*

OCHOBHBIE BYKBEHHBIE OBO3HAYEHHW S BEJIMYNH

A — MJIOLIAJIb CEYeHUs OpyTTO;

Apn — IJIOUIA(b CEYSHHS 00JITa HETTO;

Aq — IJIOUIA]Ib CEYEHUS PACKOCa;

As — TUTOLIAh CEUCHUSI TTIOJKHU (T105ICa);

Ay — MJIOLIA/Ib CEYSHUS HETTO;

Ay — IJIOUIA/Ih CEYCHHS CTCHKH,

At — MJIOIA/Ib CEYEHMS [0 METAJUTY YIJIOBOT'O IIBA;
Awz — IJIOUIA/(h CEYSHHS TT0 METAJUTY TPAHUIIBI CTLIABICHUS;
E — MOAYJIb YIIPYTOCTH;

F — CHIIa;

G — MOJ1yJIb C/IBUTQ;

Jb — MOMEHT UHEPIH CEUYCHUS BETBH;

Jm; Jd — MOMEHTBI HHEPLIUH CEUEHUH Mosica U packoca (epMmsl;
Js — MOMEHT MHEpLUU ceueHus pedpa, IIaHKu;

Ji — MOMEHT MHEPIH CEUYEHUS MPOI0IBHOT0 pedpa;

Ji — MOMEHT MHepLUHU KpydeHHs OajKu, peibca;



Jx; Jy — MOMEHTBI HHEPIIUU CEYCHUST OPYTTO OTHOCUTEIIBHO OCEH COOTBETCTBEHHO X—X U Y—Y;

Jxn; Jyn — TO K, CCUCHHE HETTO;

M — MOMEHT, U3rH0aroI1ii MOMEHT;

My; My— MOMEHTBEI OTHOCUTENBHO OCE COOTBETCTBEHHO X—X U )—;

N — IIPOJIOJIbHAS CHIIA;

Nadg — JIOTIOJIHUTEIBHOE YCUIIUE;

Npm — IIPOJIOJIBHAS CHJIa OT MOMEHTA B BETBU KOJIOHHBI,

Q — IoTiepeyHas Cuja, CHia CJIBUTA;

Qfic — YCJIOBHAS MOMEepeyHasi Cujia Il COSAUHUTENbHBIX JIEMEHTOB;

Qs — YCJIOBHAS MOTICpEYHAsI CHJIa, MPUXOSINAs HAa CHCTEMY IUIAHOK, PACTIONIOKEHHBIX B OJIHOH IUTIOCKOCTH;

Rba — pacdyeTHOE CONMPOTUBIICHUE PACTSHKEHUIO (PYHAAMEHTHBIX OOJITOB;

Run — pacdyeTHOE CONMPOTUBIICHHUE PACTSKEHUIO BRICOKOIIPOYHBIX OOJITOB;

Rbp — pacueTHOE COMPOTHUBJICHUE CMATHIO OONTOBBIX COSTUHEHUN;

Rps — pac4yeTHOE CONPOTHUBJICHUE CPe3y OOJITOB;

Rut — pacueTHOE COMPOTUBJICHUE OOJITOB PACTSKCHHIO;

Roun — HOPMATHBHOE COMPOTHUBIICHUE CTATN OOJITOB, MPUHUMAEMOE PABHBIM BPEMECHHOMY COIIPOTHUBJICHHIO Oy TIO TOCYIaPCTBEHHBIM
CTaHJIapTaM U TEXHUYCCKUM YCIOBHSIM Ha OOJITHI;

Roy — pacyeTHOe CONMpOTUBJIEHHE pacTskeHnto U-00pa3HbIX OOITOB;

Reg — pac4yeTHOE COMPOTUBIICHUE TUAMETPATHFHOMY C)KATHIO KaTKOB (IIPH CBOOOHOM KacaHWU B KOHCTPYKITUSAX C OTPAaHHYCHHOM
MTOJABHKHOCTBIO);

Ran — pac4yeTHOE CONPOTHUBIICHUE PACTSKEHUIO BBICOKOIIPOYHOM IMTPOBOJIOKH;

Rip — pacdyeTHOE COMPOTUBICHNE MECTHOMY CMSTHIO B IMJIMHIPUYECKUX MIapHUpax (1andax) npy mioTHOM KacaHUH;

Rp — pac4yeTHOE CONMPOTUBJICHHUE CTAITM CMSATHIO TOPIIEBOM MOBEPXHOCTH (TP HAJTUYHH TTPUTOHKH ),

Rs — pacdyeTHOE COMPOTUBIICHUE CTATH CIIBUTY;

Rin — pacdyeTHOE CONMPOTUBIICHUE PACTSHKCHUIO CTAIM B HAITPABJICHUU TOJIIIMHEI IIPOKATA;

Ry — pac4yeTHOE COMPOTUBJICHHUE CTAIH PACTSKEHHUIO, CKATHIO, U3TUOY IO BPEMEHHOMY COMPOTHUBIIECHUIO;

Run — BPEMEHHOE CONPOTUBJICHHE CTAIH Pa3phIBY, IPUHUMAEMOE PaBHBIM MUHHUMAIBHOMY 3HAYEHHUIO O TT0 TOCYAaPCTBEHHBIM
CTaHJIapTaM U TEXHUYECKUM YCIIOBHSIM;

Rws — pacueTHOE CONMPOTUBJICHUE YIIIOBBIX IIBOB Cpe3y (YCIOBHOMY) MO METaJLTy IIIBa;

Rwu — pac4yeTHOE COMPOTUBIICHUE CTHIKOBBIX CBAPHBIX COSTUHEHHH CIKATHIO, PACTSHKEHUIO, U3TUOY IO BpEMEHHOMY COMTPOTUBIICHUIO;
Rwun — HOPMaTHBHOE COMPOTHBIICHUE METAJIa IIBa 10 BPEMEHHOMY COTIPOTHRIICHHIO;

Rws — pacyeTHOE COMPOTUBIICHUE CTHIKOBBIX CBAPHBIX COCTMHEHUH;

Ruy — pacdyeTHOE CONMPOTUBIICHHE CTHIKOBBIX CBAPHBIX COEMHEHHH CXKATHIO, PACTSKEHHUIO U U3THOY MO Mpeaeny TeKy4ecTH;



Rwz — pacyeTHOE COMPOTUBIICHUE YTIIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO METAJLIy TPAHMIIbI CTIIABOCHHUS;

Ry — pac4yeTHOE COPOTUBIIEHUE CTAIM PACTSKEHUIO, CKATUIO, U3TUMOY MO Ipeseny TEKY4eCTH;
Ryn — MpeieN TeKy4eCTH CTaIU, IPUHUMAEMBbI paBHBIM 3HAUCHMIO NIpeJiesia TEKYUECTH O 110 FOCY1apCTBEHHBIM CTaHAAPTAM U
TEXHUYECKHM YCJIOBUSM Ha CTallb;
S — CTaTMUYECKUIl MOMEHT C/IBUI'aeMOM yacTu ceueHust OpyTTO OTHOCUTEIBHO HEUTPaIbHOMN OCH;
Wy; Wy — MOMEHTBI COITPOTUBIIEHUS CEUEHUS OPYTTO OTHOCHTENIBLHO OCEil COOTBETCTBEHHO X—X U )}
Win; Wyn — MOMEHTBI CONIPOTUBIICHUS CEUYCHHSI HETTO OTHOCUTEIBHO OCEHl COOTBETCTBEHHO X—X U ),
b — IIMPHHA;
Det — pacueTHas MHUPHHA;
by — IAPUHA MOJIKH (TT0sIca);
bn — IIMpUHA BBICTYNAaOMIEH yacTu pedpa, cBeca;
C; Cx; Cy — K03 (UIMEHTHI I pacyeTa Ha IPOYHOCTh C YU€TOM Pa3BUTHUS IUIACTHUECKUX AedopMaruii mpu u3rude OTHOCUTEIBHO Oceil
COOTBETCTBEHHO X—X, }—V;
e — SKCLIEHTPUCHUTET CUJIBI;
h — BBICOTA;
Net — pacueTHas BbICOTA CTEHKH;
hw — BBICOTA CTEHKH,
i — pasnyc UHEPLUU CEUCHNUS;
Imin — HaMMEHBIIUI pasinyc UHEPIIUH CEUCHUS;
i Ty — pasinychl UHEPLUU CEYEHHsI OTHOCUTENIBHO OCe COOTBETCTBEHHO X—X U }—);
ks — KaTeT yIII0BOTO II1Ba;
| — JUTMHA, TIPOJIET;
Ic — JUTMHA CTOMKH, KOJIOHHBI, PACIIOPKH;
Iy — JUTMHA PacKoca;
les — pacyeTHas1, ycJIOBHasl JUIMHA;
In — JUTMHA TIaHEe ! nosica pepMbl WIIM KOJIOHHBI,
I — JUIMHA TIJIAHKY,
lw — JUTMHA CBapHOTO I1IBA;
L ly — pacueTHbIE [UTMHBI AJIEMEHTA B TUIOCKOCTSIX, IEPIECHIUKYIISPHBIX OCSIM COOTBETCTBEHHO X—X M J—V;
m — OTHOCUTENBHBIH dKceHTpucuTeT (M = eA/W;);
Mef — MPUBEACHHBII OTHOCUTEIBHBIN SKCIEHPUCUTET (Mef = M77);
— paauyc;

t — TOJIIIIMHA,;



ts — TOJIITMHA TIOJIKH (T10sICa);

tw — TOJIIIMHA CTCHKU;

Sru 5, — K03 PUIMEHTHI IS pacdeTa yrioBOro IIBa COOTBETCTBEHHO 10 METAJLTY IIIBa M [0 METAJ/UTY IPAHMIIBI CTUIABIICHUS;
" — K03((HUIMEHT YCIOBUI pabOTHI COeTMHEHHUS;

Ve — K03 UIMEeHT yCIoBUil paboThI;

Ih — KO3 PHUITMCHT HAJCKHOCTH 10 Ha3HAYCHUIO;

I — KO3 PHUITUCHT HAJCHKHOCTH 10 MaTepHAITY;

1 — K03 QUITMCHT HA/IS)KHOCTH B pacueTax 0 BPEMEHHOMY COIPOTHBIICHUIO;
n — K03 HUIMEeHT BIUSAHUS POPMBI CEUCHUS;

A — ruOKoCcTh(A = ¢ /i);

2 — ycroBHasi THOKOCTb (2= AR, /E ),

Aet — MpHUBEICHHAsI THOKOCTh CTEPKHSI CKBO3HOTO CECUCHUS;

Zof — YCIIOBHAs TIPUBEICHHAS THOKOCTL CTEPIKHSA CKBO3HOTO CEUEHHUS (A, = 2,R, /E );
2 — yCIIOBHAst THOKOCTh CTCHKH (ZW = ?W} X

Lo — HanOoJbIIas YCIIOBHAS THOKOCTh CTEHKU;

Ax; A, — pacyeTHble THOKOCTH 3JIEMEHTA B IUNIOCKOCTAX, IEPIEHIUKYISAPHBIX OCSIM COOTBETCTBEHHO X—X U J—;
1% — ko3 urmenT nonepeuynoit nedpopmaruu cranu (I[lyaccona);

Oloc — MECTHOE HaIpsKEHUE;

Ox, 0, — HOPMaJIbHBIE HANPSKEHUS, TapaJuIeNbHbIE OCAM COOTBETCTBEHHO X—X U J—);

Ty — KacaTeJIbHOE HaIIPSHKECHUE;

D) — K03 PHUIMEHT MPOAOTBLHOTO U3TK0a;

™ — KO3 PUIIMEHT CHUKEHHSI paCUETHBIX CONPOTUBIIEHUN MPU U3TUOHO-KPYTUIBHON (hopMe MOTEPH YCTOMIMBOCTH OAIIOK;
@e — KO03((HUIIMEHT CHUKEHUS PACUETHBIX CONPOTUBICHUN MPU BHELICHTPEHHOM C)KaTHH.

Coneprxanue

1. O0u1re noJoXKeHUs
2. Marepnansl 11 KOHCTPYKIIUN U COEIMHEHUN
3. PacueTHble XapaKTEpUCTUKHA MAaTEPUAJIOB U COETMHEHUIN



4*, Yyer ycinoBuit pabOThI U Ha3HAYCHHS KOHCTPYKITHI
5. Pacuert 31eMeHTOB CTaIbHBIX KOHCTPYKIIMI Ha OCEBbIE CHIIBI U U3THO
IleHTpasibHO-PACTAHYTHIE M LIEHTPAIbHO-CXKATbIE IIEMEHTHI
N3rubaemple 351€MEHTBI
DJeMeHTBI, 10/IBEP)KEHHbIE IEHCTBUIO OCEBOM CUJIBI C H3THOOM
OrnopHble YyacTu
6. PacueTHble JUIMHBI U NIpe/iebHble THOKOCTH 3JIEMEHTOB CTAJIbHBIX KOHCTPYKLIUH
PacueTHble ITMHBI 3JIEMEHTOB TUIOCKUX ()OPM H CBS3EH
PacueTHble IMHBI 3JIEMEHTOB ITPOCTPAHCTBEHHBIX PEILIETUATHIX KOHCTPYKIIMHA
PacueTHble 1IMHBI 2JIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIMMA
PacueTHble UTMHBI KOJIOHH (CTOEK)
[IpenenpHbIe THOKOCTH CKATHIX DIIEMEHTOB
IIpenenbHble THOKOCTH PACTSHYTBIX 2JIEMEHTOB
7. IIpoBepka ycTONYMBOCTH CTEHOK U MOSCHBIX JIUCTOB U3rU0AEMBIX U CKAThIX AJIEMEHTOB
Crenku 6anok
CTeHKH EeHTPaTbHO-, BHEIICHTPEHHO-CKATBIX M CXKATO-U3THOAEMBIX 2JIEMEHTOB
ITosicHble nUCTHI (TMOJIKKM) EHTPaAIbHO-, BHELIEHTPEHHO-CKATbIX, CKaTO-U3rM0aeMbIX U U3THOAEMBIX 3JIEMEHTOB
8. Pacuer 1MCTOBBIX KOHCTPYKIIUI
Pacyer Ha npo4yHOCTH
Pacuer Ha ycTOMYMBOCTH
OcHoBHbIE TPEOOBaHMS K pacyeTy METAIIMUYECKUX MEMOPAHHBIX KOHCTPYKLIUH
9. Pacyer 71eMEHTOB CTAJIbHBIX KOHCTPYKIMI1 HA BHIHOCIUBOCTD
10. Pacuer 351eMEHTOB CTalbHBIX KOHCTPYKIIMM HAa IPOYHOCTH C YYETOM XPYIIKOTO Pa3pyLICHUS
11. Pacuer coeMHEHN CTAIBHBIX KOHCTPYKIIAM
CBapHble coelMHEHUS
BonroBrle coenmHEeHNS
CoenuHeHHs Ha BBICOKOIIPOYHBIX 00NITax
Coenunenus ¢ ¢ppe3epoBaHHBIMH TOPLIAMU
[TosicHble coeAMHEHUS B COCTaBHBIX Oankax
12. O6uue TpedboBaHus MO MPOSKTUPOBAHUIO CTAILHBIX KOHCTPYKIIHI
OcCHOBHBIE TIOJIOKEHUS
CBapHble COeTUHECHHS
BostoBble coelMHEHMSI U COEAMHEHHS Ha BBICOKOIIPOYHBIX O0sITax



13. JlononHuTENbHBIE TPEOOBAHNUS 10 IPOEKTUPOBAHUIO IIPOU3BOJCTBEHHBIX 31aHUI U COOPYKEHHUH
OTHOCHTENbHBIE TPOTHOBI M OTKIOHEHHUS KOHCTPYKIUI
Paccrosaus Mexay TemMrepaTypHbIMU HIBaMU
@epMbl U CTPYKTYPHBIE TUIMTHI IIOKPBITUN
KononHb1
Cas13u
banku
[ToakpanoBeie Oanku
JIncTOBBIE KOHCTPYKIIMH
MoHTaXHbIE KPEIUICHUS
14. JlononHUTENbHBIE TPEOOBAHUS IO IPOEKTUPOBAHUIO JKUJIBIX U OOIECTBEHHBIX 3JaHUN U COOPYKEHUIN
Kapxkachsie 3qanus
Bucsauune nokpeitus
15*. JlononHUATENbHBIE TPEOOBAHHUSI 11O MPOSKTUPOBAHHUIO ONIOP BO3YIIHBIX JIMHUH 3JEKTPOINIepeadun, KOHCTPYKIIMA OTKPBITHIX
pacnpeneNnTeNbHbIX YCTPONCTB U IMHUI KOHTAKTHBIX CETEN TpaHCIopTa
16. lononHuTenbHble TpeOOBAaHUS MO IPOEKTUPOBAHNUIO KOHCTPYKIIMNA aHTEHHBIX coopyxkeHuil (AC) cBs3u BbicoToit 10 500 M
17. lononHuTenbHbIE TPEOOBAHUS IO IPOSKTUPOBAHUIO THPOTEXHUYECKUX COOPYKEHUNH PEUHBIX
18. JlononHuTenpHble TpeOOBaHUS MO IPOEKTUPOBAHNIO 0AJIOK ¢ THOKOM CTEHKON
19. JlononHuTENbHBIE TPEOOBAHUS IO IPOSKTUPOBAHUIO OAJIOK ¢ MepOPUPOBAHHON CTEHKOM
20%*. JlononHUTEIbHBIE TPEOOBAHUS 110 MPOEKTUPOBAHUIO KOHCTPYKIUHN 3JaHUI U COOPYKEHUI MPU PEKOHCTPYKLIUN
ITpunoxxenne 1. MaTtepuansl A1 CTAIBHBIX KOHCTPYKLUN U UX PaCYETHBIE COITPOTUBIICHUS
[Tpunoxxenue 2. MaTtepuanibl A1 COEAUHEHUH CTaIbHBIX KOHCTPYKIIMNA U UX pacueTHbIE CONPOTUBIICHUS
[Tpunoxxenne 3. Puznyeckue XxapaKTEPUCTUKH MaTEPUATIOB
[Tpunoxenue 4*. Koappuirents! ycnoBuii paboThl AJisl paCTAHYTOr0 OJJMHOYHOI'O YroJIKa, IPUKPEIIIEMOro OTHOM MOJIKOM OonTamMu
[Tpunoxenue 5. Koaduments! 1y pacyera Ha IPOYHOCTD JIEMEHTOB CTANBHBIX KOHCTPYKIUI ¢ Y4ETOM pa3BUTHS MJIACTUYECKUX
nedopmaruit
[Tpunoxenne 6. Koadurments! 11 pacyera Ha yCTOMYMBOCTD IIEHTPAIbHO-, BHEHEHTPEHHO-CKATBIX U CKATO-U3TNOAEMBIX 3JIEMEHTOB
[Tpunoxenue 7*. Koappuiments! ¢y 171 pacuera 0anok Ha yCTOHUYUBOCTh
[Tpunoxxenue 8. Tabmuipl 11 pacyeTa 3JEMEHTOB Ha BEIHOCIMBOCTD U C YYETOM XPYIKOTO pa3pyLIeHUs
[Ipunoxxenue 8, a. Onpenenenue CBOWCTB MeTallIa
[Tpunoxxenue 9*. OcHOBHbIE OyKBEHHbIE 0003HAYEHUS BEIUYUH



