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paspaboTku — noctaHosneHuem [lpasutenbctBa Poccunckon depepaumn o1 19 Hoabpa 2008 r.
Ne 858 «O nopsiake pa3paboTkn 1 yTBEepXAEeHUA CBOLOB Npasuny.

CBenenns o csoe npaswun
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2 BHECEH TexHu4yecknm kKOMUTETOM 0 cradgaptusaunm TK 465 « CtponTtenscTeo»

3 NOAIOTOBJIEH k yTtBepxaexnuio [enaptamMeHTOM apxuTeKTypbi, CTPOUTENbCTBA WU
rPafoCTPONTENBHOU NOANTUKW

4 YTBEPXXIEH npukaszom MuHUCTepcTBa perMoHanbHOro passutng Poccuincko Pegepaumnm
(MuHpernod Poccuu) ot 29 gekabps 2011 r. Ne 619 n BeeeH B gencteue ¢ 01 ausaps 2013 .

5 3APETNCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHNYECKOMY PEerynvpoOBaHUI0 ¢
metponorun (PocctaHaapT). [lepecmotp CIl 128.13330.2011 «CHull 2.03.06-85 AniomMunHuessie

KOHCTPYKUMU»

ViHchopmauuss 06 USMEHEeHUSsIX K HacmosiwemMy ceo0y npasursn nybrukyemcs 8 exezo0HO u3dasaemMom
UHPOPMAUUOHHOM yKazamefne «HayuuoHansHbie cmaHoapmel», a meKkem U3MEeHeHUU U [onpasok — &
eXEeMeCAYHO U30asaembix UHPOPMAUUOHHLIX yKazamenax «HayuoHanbHeie cmadoapmei». B cnyyae
nepecmMompa (3amMeHbl) unu OMMeHb! Hacmosuwjezo ceoda npaesus coomeememeyrowee ygedomneHue bydem
onybriukogaHo 8 exeMecsYHO usfasaeMOM UHMOPMAUUOHHOM ykazamene «HayuoHansbHbie cmaHoapmely.
Coomsemcmayrowiasa UHPOpMayus, yeedoMIleHUe U MEeKCmbl Pa3Melarmcest makxke 8 UHGOpPMaUUOHHOU
cucmeme 0bwez0 none3osaHuss — Ha ouuuanbHom catme paspabomyuka (MuHpezuon Poccuu) e cemu
VIHmepHem
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CBOJI ITIPABILI

AJTIOMAHHUEBBIE KOHCTPYKIIUH

Aluminium structures

Hara sBeaenuna 2013-01-01

1 O6aacTh NpEMEeHEHUA

1.1 Hacrosaumu cBoj NMpaBHa YyCTAHABIUBACT HOPMBI MPOECKTHPOBAHUS CTPOUTEIBHBIX
AJIIOMUHUEBBIX KOHCTPYKUMUA (MIM KOHCTPYKUMI M3 aTIOMHMHHEBBIX CIIJIABOB) 3J3HUH M
COOPYKEHHUM.

Hopmel He paciipoCTpaHAIOTCS Ha IPOEKTUPOBAHUE AMFOMUHUEBBIX KOHCTPYKIIMIT MOCTOB M
KOHCTPYKUHMH 34aHUHM U COOPYXEHUH, MOABEPraroMXCd MHOMOKPATHOMY BO3ZIENCTBHIO HAIpy30K
(YCTJIOCTHAsA IIPOYHOCTb), @ TaKKE HENOCPEACTBCHHOMY BO3JECHCTBHIO TOIBIDKHBIX WU
JMHAMHYECKHX Harpy30K WA BO3ACHCTBUIO TeMnepaTypsl Beie 100 °C.

1.2 Ilpy npoeKTUPOBAHMM KOHCTPYKLMH, HaAXOAAIMMXCA B OCOOBIX YCIOBHSX
IKCITyaTaUUH, KOHCTPYKUHH YHHKAJIBHBIX 3JaHUM U COOPYKEHHH, a TalKKe CrneHUalIbHBIX
BUAOB  KOHCTPYKUMH  HeoOxoaumo  coOmoaath  TpeGoBaHHA, MOPCAYCMOTPEHHBIC
COOTBETCTBYIOLIMMU HOPMATHBHLIMM INOKYMEHTaMH, B KOTOPBIX OTpa)X€Hbl OCOOECHHOCTH
paboThI 3TUX KOHCTPYKLIHH.

2 HopMaTHBHBIE CCbLIKH

IlepeyeHr HOPMATUBHBIX JOKYMEHTOB M CTaHAApTOB, HA KOTOPHLIE UMEKTCA CChUIKH B
HaCTOAILLEM CBOJAC NPaBuJl, NIPUBENEH B ITPHIIOKECHHH A.

[Ipumeduanne— [Ipy nons30BaHMKH HACTOAIIMM CBOXOM IPaBMi LEeNeco00Opa3HO MPOBEPUTEH
NEUCTBHE CCBIJIOYHBIX CTAHAAPTOB M KJ1acCH(HKATOPOB B HHPOPMAHMOHHONH CUCTEME OOLIETO NMOMB30BaHUA — Ha
opHUMAIBHOM caiiTe HalnoHaabHOro oprana Poccuiickor degepaumm no craHgapTU3alMU B ceTH HMHTEpHET
WK 110 €XKErogHo H3faBacMoMy HHGOPMALMOHHOMY YyKa3arTeno «HailuOHaNBHBIE CTaHAAPTHD», KOTODBIH
onyOIMKOBaH MO COCTOAHMIO Ha | AHBApA TEKYILEro roja, U Mo COOTBECTCTBYIOHIHM €XKEMECAYHO WU3NAaBACMEIM
KHQOPMALMOHHBIM YKAa3aTeNIsaM, ONMyOIMKOBAHHBIM B TEKyLleM roay. Ecin CCRUTOYHBIM JOKYMEHT 3aMEHEH
(V3MEHEH), TO MNpH TOJB30BAHMHM HACTOSUIMM CBOAOM IIpaBHJ ClleayeT PYKOBOACTBOBATHCA 3aMEHEHHBIM
(M3MEHEHHBIM) JOKYMEHTOM. ECNy CCHIIOMHBIM JOKYMCHT OTMEHEH €3 3aMeHBl, TO MOJIOXKEHHE, B KOTOPOM
JlaHa CChUIKA HA HEro, IPUMEHACTCA B YACTH, HE 3aTParuBalolle! 3Ty CCBUIKY.

3 TepMuHbI K onpeaeeHus

TepMuHEl, ucnojab3oBaHHEle B HacTtosmleMm CII, NpUMEHEHHI B COOTBETCTBHUHM C
I'OCT 1583.

4 O01mMe NMOJI0KCHHSA

4.1 AnNOMHHHEBBIE KOHCTPYKUMH CleQyeT IIpUMEHATb TIpU CTPOUTEIBCTBE M
PEKOHCTPYKLMH 3JaHUA M COOPYXEHUH I OrpaKJarolMX ¥ HECYIIMX KOHCTPYKLIHH B
CIEAYIOIIMX CayYasX:

N3ganne opunuaibHOe
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TP HEOOXOAMMOCTH 3HAYMUTEIBHOIO CHUXKECHUS MAcChl OTPaXXOAroUUX M HECylHX
KOHCTPYKLUH 30aHUH U COOPYKCHHH;

C LeJblo obecreyeHus MOBBILIEHHBIX apXUTEKTYPHBIX TpeOOBaHMH K KOHCTPYKUHUSIM
3[JaHUH WIH COOPYKEHUH;

[IpH  HeoOXOAMMOCTH ofecrieueHus MNOBBIIIEHHON KOPPO3HOHHOH CTOMKOCTH,
COXpaHEHUs1 TPOYHOCTHBIX XapaKTEpUCTUK IIPH HHU3KHX TeMIleparypaX, OTCYTCTBHA
UCKPOOOPa30BaHUA U MarHHTHBIX CBOMCTB.

4.2 [Ipu1 npOEKTUPOBAHUH ATIOMHHUEBBIX KOHCTPYKLUMI HEOOXOAUMO:

BbIOMPATh KOHCTPYKTHBHBIE CX€MBI, a TaKXe€ CEUYECHUs DIICMEHTOB M MapKu
NcHOPMHUPYEMBIX AJTIOMMHHUEBBIX CIUJIABOB, TEXHUYECKOrO ajIOMHUHHUSA (YCJIOBHO Ha3BaHHBIX
KUIIOMHMHMI») W JIMTEHHBIX CIUIaBOB (YCJIOBHO HAa3BaHHBIX («JIMTCHHBIH aJIIOMUHHI»),
obecnedyuBaromye NPOYHOCTh U YCTOMYHBOCTh KOHCTPYKLUM;

MaKCUMaJIbHO  HCIIOJIb30BaTh I[IMPOKHME BO3MOXXHOCTH MOJYYCHHUS MpOopuiieH
ONTUMAJIBHOIO CEYEHUA IIPH NMPECCOBAHNM;

YYUTHIBATH TEXHOJIOTHYECKHUE BOSMOXHOCTH NMPEANPHUATUN-U3TOTOBUTEICH IPOPUIICH H
KOHCTPYKLHH;

cobnonate TpeOOBaHUA M0 3aIIMTEC CTPOUTEIBHBIX KOHCTPYKUMHA OT KOpPpPO3UHU
cornacHo CIT 28.13330;

coomonate TpeboBanus P3 PO ot 22 uroas 2008r. Ne 123-P3 «TexHuyeckui
periaMeHT o TpeboBaHusAX noxapHoi OesonacHoct», CIT 2.13130, CII 4.13130,
['OCT P 53293 u 'OCT 30403;

Y4YUTBIBaTh TPEOOBaHHMA rOCYHAapCTBEHHBIX CTAaHAAPTOB M I0Jb30BAaThCA KaTaJIOraMU
ATIOMUHUEBBIX MTpoUNEH.

4.3 Pacuer aJOMUHHEBBIX KOHCTPYKUHMH MOOJDKEH YAOBICTBOPATH TpeOOBaHUAM
HACTOSIIUX HOPM.

4.4 bykBeHHBIE 0003HAYECHHUSA BEITUYHUH, HUCIIONb30BaHHEIE B HACTOAIIEM CBOJE MpPaBUl,
NPUBEAECHBI B IPUIOXKEHUU b.

S5 MartepnaJjibl 1JIf KOHCTPYKIHHA H COeNNHEHHH

5.1 Bribop Mapku cmiaBa M COCTOSIHUS MOCTaBKH MMoJaydadpuKaToB aMOMHHHUS AJIA
KOHCTPYKLIMH clieJy€eT MPOU3BOJHTDL B 3aBUCHUMOCTH OT:

Xapakrepa W HHTCHCUBHOCTH Harpy3KH, HalpsSXXEHHOro COCTOSIHHA JJIEMEHTOB
KOHCTPYKIHMH, paCYETHEIX TEMIIEPATYP U TPeOYEMBIX MEXaHUHECKHUX CBOUCTB aJllOMUHHUSA;

CTOMKOCTH K KOPPO3WH;

TEXHOJIOTMYHOCTH U3rOTOBJICHU MOJTyPadpHUKaToB,;

TEXHOJIOrM U3rOTOBJICHHA U MOHTAXKa KOHCTPYKLM;

APXUTEKTYPHBIX TPeOOBaHHIA.

5.2 Ins antOMUHUEBBIX KOHCTPYKUMI CclleIyeT NpUMEHATh aJIOMMHHUA MapoK H
COCTOSIHUM, yKa3aHHbIX B Tadnaunue 1.

Ilo xuMuyeckomy coctaBy amoMuuuii nocrasaserca 1o I'OCT 4784. Bun cninasa B
['OCTe n B Tabnuue 1, kxpome OykBeHHOro, uMmeeT LKdpoBOe 0003HAUEHHE, B KOTOPOM
nepsasg uugpa — ocHoBa ciuiaBa (1 — ajlOMHHMIL), BTOpas — HOMEpP KOMIIO3HLIMM, OBE
NMOCJIEJHHE — MMOPAAKOBBIM HOMEDP B CBOEH I'pyHIIE.

CocrosHue nony¢gabpukaToB M3  aJIIOMUHHMEBHIX  AeOPMHUPYEMBIX  CILIAaBOB
0003HavYaroTCs OyKBEHHO-UMPPOBOA MapKUpOBKOHM: M — MArkuil, OTOXOKEHHbIH; T -
3aKaJIEHHBIA ¥ €CTECTBEHHO COCTapeHHbIN; T1 — 3aKajieHHbIH U UCKYCCTBEHHO COCTApECHHBIN;
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T4 — He MOMHOCTBIO 3aKAJCHHBIA M €CTECTBCHHO COCTAapeHHBIH;, TS5 — HE IMOJHOCTHIO

3aKaJICHHBIA ¥ UCKYCCTBEHHO COCTapeHHBIN; H — HarapToBaHHbIN; H2 — nojlyHarapTOBaHHBIH.
5.3 B 3aBHCHMOCTH OT HA3HAYCHHUA 3NaHHHA M COOPYXKEHUM NPH HMCIMOJIb30BaHHUU

ANTIOMHHHSA KOHCTPYKLHUH pasneNAaOTCA Ha YeThipe rpynmnel. IlpumMepHBIi cocTaB rpynm:

['pynma I — orpaxkmaromiue KOHCTPYKUHMM (KPOBJIM, BUTPHMHBI, BUTPAXH, (POHApHLIE
epervieTsl, NOABECHBIE TOTOJIKM, IIEPEropoOAKM) U 3arlOJIHEHHE MNPOEMOB (OKHA, IBEPH,
BOpPOTA).

['pynna II — KOHCTPYKUMH, COBMEILAIOILNE HECYILUE U OIPaXAAIOIUE QYHKIIUM:

[IPOCTPAHCTBEHHBIE JIUCTOBBIC IOKPHITHS 30aHHH, B TOM YHCIE KYIIOJbHBIE WU
BUCAYHE;

KPpYMHOOJIOYHBIE M pPEIIETYATHIC I[IOKPBITHA C IIPEABAPUTEIBHO HAIPSHKEHHOM
KpOBEJIbHOW OOLIMBKOH;

pe3epByapbl U CUIOCHI;

KPOBENBHBIE U CTEHOBBIC MAaHEAM OOLIECTBEHHBIX M IPOMBILULICHHBIX 3HaHWK, B TOM
YUCJIE CO B3PBIBOONACHBIM MMPOU3BOACTBOM, a TAaKXE IIPU HAJIWYMKH BBICOKOH BJIAXXHOCTH
BHYTPEHHETO BO31yXa,;

KpOBEJIbHBIE MAaHEAU OOLIECTBEHHBIX 3JaHHH, K KOTOPBIM NPEABABISIOTCA BBICOKHUE
APXUTEKTYPHBIE TPEOOBaHUA.

I'pyrina Il — Hecyue cBapHble KOHCTPYKLIUH:

CTaHOHAPHBIE HECYIIHE KOHCTPYKUMH: (QEpMBbl, KOJOHHBI, IIPOTOHBI IOKPBITHH,
[MPOCTPAHCTBECHHBIE peuieTyaTeie KOHCTPYKILIUH MOKPBITHH TIPOMBIILIEHHBIX
OOJIBLUETIPONIETHBIX 34aHUM; 34aHUHA [NpU  HAJIUUYAM AarpeCcCHMBHLIX Cpell; MOKPHITHH
0O1ECTBEHHBIX 30aHWM: BBICTABOYHBIX MTABUILOHOB, a3POBOK3aJIOB M T.1.;

3JIEMEHTH! CTBOJIOB M Oall€H aHTEHHBIX COOPY)XEHHUM; OMNOPH BHICOKOBOJILTHBIX JIMHUM
YIEKTponepeaayu, BO3BOAUMBIE B YIAJICHHBIX WIH TPYAHOAOCTYMHBIX palOHax;

cOOpHO-pa30OpHEIE KOHCTPYKLIMHA KapKacOB 34aHUH U COOPYXKEHHUU, OJIOKH MOKPLITHSA

U JIp.

['pynna IV — koHcTpykuuu, oTHOCcswmMecs K rpymnmne llI, He uMeromue cBapHBIX
COCIMHEHMM.

5.4 Buapl antoMUHUEBBIX NMOJYy(HAaOPUKATOB AJIA CTPOUTEIBHBIX KOHCTPYKLHUMA CIEeAyeT
npyuHuMaTh no tabuauue 1. [1o cornacosanuio ¢ METAITYprudeCKUMU 3aBOJAMH JOITYCKAETCA
MPUMEHECHHE OPYTUX BUIOB NOJNy(PaOpUKaTOB M3 CIUIaBOB, OoOecrneyMBalOUX TpeOyemeie
XapaKTEPUCTUKH IIPOYHOCTH, KECTKOCTH, JOJITOBEYHOCTH U APYTUX CBOUCTB,

3.5 Jlnd U3roToBAEHHUS aJIOMUHHUEBBIX OTJIMBOK, @ TakXe I COCIHHUTEIBHBIX
3JIEMEHTOB, OMOPHBIX IJIEMEHTOB KOHCTPYKLMHI ClieAyeT NPUMEHATh JUTEHHBIN CIUIaB MapKu
AK8M3u (BAJIS), yaosnerBopsAomui mo xumuueckoMy cocraBy tpedosanusam 'OCT 1583.
[Ipy HeoOXOOUMOCTH TOBBILUEHUSE KOPPO3HUOHHOW CTOMKOCTH CICAYET NMPHUMEHATH CIJIaBHI
AK74 (AJI9) unu AK94 (AJI4).

JloryckaeTcs NpHMeHSTh OTAMBKM M3 MarepuajoB, ykasauHbix B CII 16.13330, npu
COOTBETCTBYIOILEH 3allIMTE OT KOHTAKTHON KOPPO3UH.

5.6 Ilpu aproHoayroBoit CBapke aJlOMUHUEBBIX KOHCTPYKUHH CIENYET B 3aBUCHMOCTH
OT CBApHBAEMOro cruiaBa (cM. Tabnuiy 8) npuMeHATb cBapouyHyo npoBojoky no 'OCT 7871
3 atoMuHus Mapok CBAS, CBAMIr3 u Cgl557, yROBIETBOPAKWHUX 110 XUMHYECKOMY
coctaBy TpeboBanusM ["OCT 4784, u aprorn mapku A o 'OCT 10157.

5.7 bontel u3 amoMudus mapok AMrSn u ABT1 cneayer npumenste 1o I'OCT 14838

u 'OCT 21488. Homyckaercs npuMeHATb aia 6ontoB amomuHuid mapok AJI33TI1, 18T,
B65T u B94T1.
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TaOnunga l
[ Cucrema O6osnauenne | Cocrosnne | TOCT Ha JTOCTABKY N0 MEXAHUUECKHUM CBOWCTBAM rosydad
CNNABOB MapoK NOCTaBKYU CT npoduk
1 2 3 5 6
Cr1aBEl, TEPMUYECKH HE YIIPOUYHSAEMBIE
1013 I IV )
21631
A AMu* M I 11
1400 21631
H2 I -
| 21631
AMrp2** M [; IT B
| 1520 | o 2116131 |
- AlMg ’ 21631
AMTI3 I II
1530 H2 21631 -
I 1 _
CnnaBbl, TEPMHYECKH YIIPOYHAEMBIE
AJ[3]*** T 8617 18482;
1310 | 22233 22233
| | I; 11 I; I1
I 18482; 18482;
| Tl I - 22233 22233
All31 ' (11) II)
1310 TS5: | | 8617;
! T4 | 22233 ~
I: II
8617;
! l L 22233
Al Mg Si AJl33 _ ) _
1330 8617:
| Tl 22233
- II; IV
21631; 18475
M 22233 — 22233
II I
21631; 8617; 18482;
AB T 22233 22233 18475
1340 (ID) (II) 22233
II
* T 21631; 8617 18482;
T1 (IV) (IV) 18475
| | s A%
. 6060 22233 22233
Al Mg 5 6063 i - (L IL; 11 TV) | (L; IT; I00; IV)
1915 T 21631 18482
| I1; IT1 IT; 111 I1; I1I
| | II; 111 I1; 111
| B9S AY
| Al Zn Mg Cu 1950 = - 3617 18482
] ) vy | av

HKaTOB |

pHKATOB

JICHTA
—erssee
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Okonyanue mabauywl 1 _

[Ipumeuanne— B ckoOkax ykasaHbl rpynnsl KOHCTPYKLMH, B KOTOPbIX NPHUMEHACTCA JaHHBLIA l
criiaB (CM. 35.3).

* AmOMHHHR Mapki AMuM cneayetr NMpHUMEHATh NPEeUMYLIECTBEHHO AJA JMUCTOBBIX KOHCTPYKUM
JCKOPAaTUBHOTO Ha3HAUYEHM, NOJICKALINX aHOAHPOBAHHIO B YEPHBIH L(BET.

** Kpome yka3aHHBIX B Tabamue 1, U3 JaHHOW MapKU aJIOMMHHA W3rOoTaBAMBAOT nonydadbpukxar B
BHIE MJINTHI,

*** KpoMe yka3zanHbIX B Tabnuue 1, U3 JaHHBIX MapoK aJlOMHHHMS H3roTaBjuBaoT noaydabpukar B
BHE MPYTKa.

*xx* Cocroguue nmocrabku — cMm. FOCT.

5.8 CranpHbie O0NTH B aIIOMUHHEBBIX KOHCTPYKLUMAX CJEAYET NMPUMEHATh COTJIACHO
tpeboBanusmM CII 16.13330. [dnd coeauHeHUM ¢ HCroJb30BaHHEM CTalbHBIX ©OO0JTOB
HEOOXOAUMO [IpeAyCMATPUBATE MEPONPHUATHA MO 3aIUUTE MUX OT KOHTAKTHOM KOPPO3HU B
cooTBeTcTBUH ¢ ['OCT 9.303.

B cnydac npuMeHeHUs OONTOB M3 HEPXKABEIOWEW CTaId  JOMOJHUTEIBHBIE
MEPOIIPUATHUSA MO 3aLIUTE AJIIOMHUHUS OT KOHTAKTHOMH KOPPO3UM HE TPEOYIOTCH.

st O0NTOBBIX COCAMHEHUN CIENYyET NMPUMEHATH CTaJIbHBIE OOITHI, YAOBICTBOPAIOLIME
TexHuueckum Ttpedosanusam I'OCT 1759.0, TOCT P 52627, TOCT P 52628, v maiioOsl,
yaosieTBopswwue tpedoBanvaM 'OCT 18123, 11laitbr1 crexyeT npUMEHsITh: KpyIble — 110
NOCT 11371, xoceie — no TOCT 10906 u npyxuHHsle HOpManibHBIE —~ 110 [TOCT 6402;
raiku — o 'OCT 5915.

g QpUKIUOHHBIX M (PJIAHUEBBIX COCAUHEHUN CAEAYET NPUMEHATH BHICOKOIIPOYHEIE
oositel (OosTEl B MCHONHEHHMH XJI Knacca npoyHocTH He HHMXe 10.9 ¢ npensapuTe/ILHBIM
HanpsHKEHUEM ):

01 GPUKLHOHHBIX COeAMHEHUN — ynoBaeTBopswowue tpedboBanusam 'OCT P 52643 u
["OCT P 52644, a nx koHCTpyKLmIo U pasmepsi — 110 'OCT 22353 u 'OCT P 52644, ranku u
wanobl K HUM — o TOCT P 52645, I'OCT P 52646 u 'OCT P 52643;

I GIaHUeBbIX coeaMHeHun — yaomnerBopawoiue TpedoBaHusM ['OCT P 52643 wu
[TOCT P 52644, a ux koHcTpykunio U pa3mepsl — 1o 'OCT 22353 u 'OCT P 52644, raiiku u
uraioe!l K HUM — 110 [TOCT P 52643, 'OCT P 52644 n TOCT P 52645.

BuHThel HOpManbHOW TowyHOCTH cienyet npumeHats no I'OCT 17473, TOCT 17475,
['OCT 10619u I'OCT 10621.

3aknenky U3 ctand ¥ amoMunHusa caenyeT npuMeHATs mo ['OCT 10299, I'OCT 10300,
[TOCT 10301 u I'OCT 10304.

CrnenyeT NpHMEHATH CIEAYIOIIHAE aTIOMUHUEBBIE CIUIABBl J[JIA ITOCTaBJICHHBIX B
XOJIOMHOM COCTOSIHHU 3aKJIEIOK:

HarapToBaHHBIX — AJI1H;

TEPMUYECKH HEYNPOUYHAEMEIX — AM1n u AMr;

OTOMOKEHHBIX — AMI'SNM;;

3aKaJIEHHBIX M HCKYCCTBEHHO COCTAPEHHBIX — CIUIABBHI IMOBBIWIEHHONW MIACTHYHOCTU M
koppo3ruoHHO# cToiikocTH — AJI33T1 u ABT]1 ¥ BbICOKONMpPOYHKBIM 3aKJENOYHBIH CILIAB —
B94T1;

«CBIpBIX» (0e3 TepMuvecKko 00padboTku) — J1181m;

3aKAJICHHBIX M EeCTECTBEHHO COCTapeHHBIX (¢ TepMHuYecKoll o00paboTkoH) -
NYPadIOMHHUEBBIN  3aKJenoyublii  crulaB  noBelmieHHOM — nuiactuyHoctd 18T  w
OypaJTrOMHUHHEBBIH 3aKIeNOYHbINA CIIJIaB [TOBBILUIEHHON NPOYHOCTH BOST.
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B uensx MoBBILLIEHUA KOPPO3UOHHON CTOMKOCTH CIECAYET HE JOITYCKAaTh pacXOXXAEHHS B
COOCP)XaHUU MEIM B OCHOBHOM METAJIJIE H METAJLIIE 3aKJIEIIOK.

5.9 B KOHCTPYKLUMAX U3 ATFOMUHHUEBBIX CILUIABOB AHKEPHEIE OOJITHI CJIEAYET BBIMTOTHATE
M3 CTajlyd IIPH COOTBETCTBYIOWIEH 3amIMTe OT KOHTAKTHOM KOPpO3WH. AHKEpHbIE OONTHI
clIeNyeT NMpUMEHATE coryiacHO TpeboBanuam CII 43.13330.

5.10 Dusnyeckre XapakTePUCTUKH aTIOMUHUA )i CTPOUTENBHBEIX KOHCTPYKLUH
cneayer npuHuMarTh rno tabmuam B.1 u B.2.

6 PacuyeTHbie XapaKTepPHMCTHKH MATEPHAJIOB H COeAUHEHHH

6.1 PacueTHBIe 3Ha4YEHUA COMPOTHBIEHHA (PACUYCTHBIC COIIPOTUBIICHHUS) MJIsT PaCYETHBIX
TEMIIEPATyp HapyKHOTro Bo3ayxa oT 50 no munyc 65 °C ana neopMUpYEMBIX alIFOMUHHUEBEIX
CIUIaBOB, HE YIPOYHACMEBIX TepMUueckoi 00paborkoit, npuBedeHsl B Tabmmue 3, a
YIOPOYHACMBIX TepMUYECKOM o0O0paborkoit — B Tabmuue 4, nNpu 3TOM PAaCUETHHIC
COMPOTHUBICHHUA CIABUI'Y M CMSTHI) YCTAaHOBIICHBI B COOTBETCTBMHM C Talauuen 2 ¢
OKpYIJICHUEM 3HAYECHUM PACYETHBIX CONPOTUBJICHUH 10 S H/mm?*,

Tabaounga 2
HanpskeHHOE COCTOSHHE PacyeTHble
l CONMPOTHBICHHUSA
PactsokeHue, cxarne ¥ H3rud R
Casur R, =0,6R
CMmaTHe
TOPLEBOH MOBEPXHOCTH (NPH HATMYHH NPUTOHKH) R,=1,6R
I MECTHOE IpH IUIOTHOM KaCaHWU R,=0,75 R
Tadbnuma 3
PacueTHoe conpoTruBnenue, H /MMT;
TEPMUUECKY HE YITPOUHAECMOTO AIFOMUHHUS MapoK
Hanpskenioe
COCTOSHME MJIUTHI, JIUCTHI JIMTERHOTO
AMuM | AMuH2 | AMr2M | npytky, AK8M3y
npoQHUITH, (BAJIB)
TPyObl
PactsokeHHe, ;
coKaTUe R 25 40 100 70 120 140 13§
i n3rub I _'_ |
| CaBur R 15 25 60 75 85 80
CMmsarure TopueBoH
MOBEPXHOCTH (TIpH R, { 40 635 160 110 190 220 215
HAJTUYHMH NIPUTOHKMU
| CMATHE MECTHOE
MPHU TJIOTHOM Ry, 20 30 75 50 105 105
KacaHNH |
i PactsxeHve B
HanpaBJICHUH |
TOJIAHBL R, 25 40 100 70 120
PEeCCOBaHHBIX
abpHuKaToOB ' N _




TaOnuwma 4

PacuerHoe conpoTrusnexue, H /MM, TEPMUUYECKH_YTIPOUHAEMOTO aHOMUHUS MApOK

060-
HanpsoxkenHoe
3Ha- AJI31T; ABM
COCTOSIHHE qeHme AII31T4 A31TS AI31TI AI33T AJX33T1 (1UCTHI) ABT1* 1925T 1915T**
5;‘;1”;“’;;”6 R 55 100 120 95 160 70 170 175 195
- e kel i . -
Cmur - - _ R, 35 60 [ Y~ 60 100 45 105 105 120
CMsTHE TOPLEBOU
NOBEPXHOCTH (ITPU R, 90 160 190 155 255 115 270 280 310
HAJTMUMH NIPHTOHKH) — _ | I _
CMATHE MECTHOE MPH. TLIOTHOM Ry 40 75 [ 90 75 120 55 130 130 145
KaCaHWM - N , | .
Pacrsxenue B HanpaBJICHHUH
TOJIIUMHBI ITPECCOBAHHBIX Ry, 55 100 120 95 160 70 170 50 30
aOpHKaTOB |

* g tpy6 cnemyer npuHuMarb R =175 H/mm?.

~ ** Jina npoduneii M TpyO 4epe3 3 Mec MOCIe PECCOBaHUA CIeAyeT NPpHHUMATh R = 220 H/mMM%; a yepe3 6 mec u bonee — R = 230 H/mMMm” .

il

C10T°0eeL1°8¢CI 11D
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]—-'—————-—————'———-'———__‘"‘———‘———r—“ rr——
PacueTnoe conpotusieHue, H /Mm*,

TEPMHYECKH YNPOUHAEMOr'0 aMlOMHHHA MapoK

———
ABT B95TI1
060- |

HanpsxxexrHoe . JINCTHI*
COCTOSTHHE GeHe JINCTH (5-10); JIUCTES
[ NUCTH! (5-25); NJIUTH] NPYTKH; (0,5-4);
(0,5-4) NPy TKH; (26-40) npopuin TUIUTHI®
npoduaK (< 10)**: (26—40)
OBl
PactsnxeHue, 300 290
cokaTHe ¥ H3rub
180 175
CMsATHE TOpLIEBOM
[IOBEPXHOCTH (IpH 480 4635 |
HaJIMYMH NIPUTOHKU
CMATHE MECTHOE IpHU 995 220
[JIOTHOM KacaHHH |
PacTaxeHue B
| Hanpas/JICHHH | |
t TOJNIUKHBI R, 110 100 90 115 300 290
NPECCOBAHHBIX
nony(adpuKaToB

IIlpumMeyanne - 3HaueHUA B CKOOKAX MPHBEIAEHBI B MM,

* JINCTHI M IUIMTHI TIJIAKUPOBAHHEIE,
** TTns npoduneit us crasa B95T1 TomumHoit ot 10 10 20 MM — R = 320 H/MM?%;, o1 20 10 40 MM —
| R =340 H/mm’,

3Hay€HHE PaCUYETHOrO CONMPOTHUBJICHUA AJMIOMUHMA NMPU PACTAXKECHHUM, CKaTUU U U3rHOe
R cnegyer NMPUHUMATHL PAaBHBIM MEHBLILUEMY H3 3HAYEHUM PpACYETHOrO CONPOTUBJIEHHUS IO
YCIIOBHOMY IpelCny TEKy4YecTH R, M pacyeTHOro COIPOTUBIECHHUA 110 BpPEMEHHOMY
CONPOTUBICHUIO R,. [Ipu a3TOM
Ry= Ryn / Ym
Ru= Run / YmYu ,
rae Ry, — HOPMATUBHOE COINPOTHUBIICHHE ANIOMHHHA, MPHHUMAEMOE PaBHEIM 3HAYECHHUIO
YCIOBHOI'O TIIpeAejia TEKYYEeCTH CEYEHUA Cp2 I0 TOCYAApPCTBEHHBIM
CTaHJAApTaM ¥ TEXHUYECKUM YCJIOBUAM HA aJIIOMUHUMH;
Ryn — HOPMATHBHOEC COIPOTHUBJICHUE AJIIOMUHUA pPa3phIBy, NIPUHUMAEMOE pPaBHBIM

MUHUMAJIBHOMY  3HaY€HHIO  BPEMEHHOr0  COMPOTHBICHUS OCp IO
IrOCYJapCTBEHHBIM CTAHJAPTAM U TEXHUUYCCKHM YCJIOBUAM Ha alIOMUHUMA;

Ym — 1,1;

v = 1,45,

[Tpy npOEKTHPOBaHNH OTrpaXKAAIOMIMX KOHCTPYKILMA U3 aTIOMUHUEBBIX CIVIABOB MapoK
AMn u AMr (cocrosune nocraBok M u H2) pacyeTHele CONMpPOTUBIICHHUA IPH H3THOE,
PacTsXKEHHH U CXKATHHA MOTYT OBITh yYBeIn4YeHEI Ha 10 % nos:

MPpOPUIMPOBAHHEIX JIMCTOB M 3aMKHYTBIX ITONOHHBIX 3JIEMEHTOB, Y KOTOPHIX IUIOCKUE
NPAMOJIMHENHBIC YYACTKH HE NMpeBbIIaT 50 TOJNMH HCXOOHO! 3aIOTOBKH;

NMPpOGUIMPOBAHHLIX, XOJOAHOTHYTHIX NOTOHHBIX 3JIEMEHTOB, €CJIM OHH 3aKaHYUBAKOTCH
NePOPMHUPOBAHHBIM YYaCTKOM, U IUIOCKHE YYAaCTKH He NpeBbIMAOT 30 TOMIIUH UCXOLHOM
3arOTOBKH.
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[Ipy pacueTe KOHCTPYKLMH CleQyeT YYMTHIBATh KOIGMQPULUECHTH! BIUAHUA U3MEHEHUS
TEMIIEPATYPhl ¥; U KOIPPHLUHEHTH YCIOBUN pabOThI 2IEMEHTOB aJTIOMHUHHUEBBIX KOHCTPYKIIUM
Yc , IPUBEACHHBIE COOTBETCTBEHHO B Tabmmuax 5 U 6, a Takke KOdOPUIMEHTH HaOCKHOCTH

M0 HAa3HAYCHHUIO Y, IPUHMMAcMble COrnacHO TpeOoBaHUAM @PeAcpabHOrO 3aKOHA OT
30 nexabpsa 2009 r. Ne 384-03 «TexHuyeckdit perjjaMeHT O O€30MacHOCTH 30aHHH U
COOPYKEHUMNY.

Tadonuna 5

3HaueHua ko3 hHUIHEeHTa Y, NPH pacdeTHOoi TeMneparype, °C
Mapxka aJIloOMHHHS HIDKE MUHYC 65 OT MHHYC 65 ot 51
) 10 50 no 100
AJll, AMn | 1 | 0,85
TAMr2, AMT3 B 1,05
| AI31, AI133, AB | 1,1 1 0.9
BOS, 1915, 1925, | 1 05 ’
AK8M3y (BAJI8) ’

OtHeceHHe OOBEKTa K KOHKPETHOMY YPOBHIO OTBETCTBEHHOCTH TMPOU3BOANTCS
['eHepaIbHBIM [IPOEKTUPOBIIMKOM M0 COINIaCOBaHHUIO ¢ 3aKkazyukoM cornacHo I'OCT P 54257.

[TpuBeneHHbple B Tabnuue 5 3HAYCHUA KOIPOUUMEHTOB Y, HE 3aBUCAT OT COCTOSHUSA
MOCTABKH aJIIOMUHHUSA (CM. Tabauiy 1).

Ilpu HempepbIBHOM JEHCTBUM HOPMATUBHOM HArPY3KHU CBHILIE OAHOrO roja, a Takke
[IPU HEINPEPHIBHOM JACHCTBUM CBBIILE ABYX JIET HOPMATUBHON HAarpys3ku, COCTaBJIAIOLIEH
cBoilie (,9 pacyeTHOM, A1l KOHCTPYKUHMH, IKCIUIYAaTUPYEMBIX IIPU paCyYETHEHIX TeMIlepaTypax

Beinie 50 °C, K03PPUUUEHTH ¥, clieayeT yMeHbluaTh Ha 10 % .

3a pacyeTHyK TEMIIEpaTypy B paloHE CTPOMUTEIbCTBA CHACAYET INpPHHUMATD
TEMIIEpATypy HapyXHOro Bo3Ayxa Hauboisiee XOJOJAHBIX CYTOK 00€Cne4eHHOCThIO 0,98,
onpeneneHnyro corjacdo CIT 131.13330.

PacueTHas TeXHOJOrHYeckas TeMIlepaTypa YCTaHABIMBAEeTCS 3aJaHMEM Ha pa3palboTKy
CTPOMUTEJILHON YaCTH NPOCKTA.

o - l Koadduupments ycnosuis |
ONeMEHTEH! KOHCTPYKUUH
- | B N paboTHl, Y.

1 Kopniyca u nuuina pe3epsyapos 0,80
2 Konousel XHUABIX H OOIIECTBEHHBIX 37aHHMH NpU IMOCTOSSHHOM Harpyske, 0,90
cocTaBysirouicit He MeHee 0,8 oT pacyeTHOH
3 CoxaTble JIEMEHTHl PEIIETKY TUIOCKUX (PepM NpH THOKOCTH:

A <50 0,90
A > 50 0,75
4 CxaTble pacKOCHl M CTOMKHM IPOCTPAHCTBEHHBIX PEINETYATHIX KOHCTPYKUHMH W3
OJMHOYHBIX YTOJKOB, IIPHKpEIUISEMBIX K I0fcaM OJHOM nonkon (A

HEPABHONOJIOYHBIX YTOJKOB — OONbUIEH MNOJKON):

Taonuuma 6

a) CBapHBIMM IIBAMH MWIH JXBYMss U Oojee OGontamMH (3aKjienkaMu), 0,75
YCTaHOBJICHHBIMH BAOJb YTOJIKA;

6) oaHuM 60J1TOM 0,60
5 CxaTele DJIEMEHTHI M3 OJMHOYHBIX YTrONKOB, IPHKPEIUISEMEIX OTHOM MOJIKOM 0,60
(i HEpaBHOMONOYHBIX YrOJKOB — MEHBIIEH MOJKOH), 3a HCKIHYCHHEM

3JIEMEHTOB KOHCTPYKLUMH, YKa3aHHBIX B I103 4 HacToAlle TaOMULEBI H IJIOCKHUX

_(epM U3 OJMHOYHBIX YI'OJKOB B
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OxoHnuanue mabauysl 6 | -

[Tpumevanus
1 Koadduuuents! ycnouit paboTsi NO3ULKK 3 M 5 NpH pacyere COBMECTHO YYHTHIBATh HE CICAYET.

2 Koadpuumentor ycnosuih paGorsl mo3uumin 3 U 4 He paclHpoCTpaHAIOTCA HA KpPENICHHA

COOTBETCTBYIOUIUX 3/IEMEHTOB B y3/1aX.
3 [Ins cxxaTeIX packOCOB MPOCTPAHCTBEHHBIX pelIETYATHIX KOHCTPYKUUN U3 OAWHOYHBIX YFOJIKOB ITpH

TpeyroJbHOW peleTke ¢ pacnopkaMu (CM. pUCYHOK 8,a) ko3dduumeHT ycnoBud paboThl MO3MUMH 4 He
VYUTBIBAETCA.

4 Jins cinyvaes, He OTOBOPEHHBIX HacTofAweH TabnuueH, B popMynax crefyeT npuHuMarh v, = 1,0.

6.2 PacyeTHble CONMPOTHBJICHUA PACTHKEHHMIO ATIOMHHHA Ky U3 JUCTOB IS 3JICMEHTOB
KOHCTPYKUHH, DKCIUTyaTallMsl KOTOPBIX BO3MOXHR M MOCJHE€ HOCTHXKEHHA ATIOMUHHEM
yCJIOBHOTO IpeAelia TEKYYeCTH, CIICAY€ET MPUHUMATD 110 TabIuLe 7.

Taonuwpa 7

Mapka ¥ COCTOAHHUE ANKOMHHNS
PacueTHoOE COINpOTHUBIIEHHE

Rﬂh l"]:/ht‘ﬂ’u‘[:2

6.3 PacueTHBIE CONPOTUBICHUSA CBAPHBLIX COCAMHEHUN )1 PACYETHBIX TEMIIEpATYyp OT
50 no munyc 65 °C npuBeaeHsl B Tabauuax § n 10.

6.4 PacuerHoe comnpoTuBlieHMe R, CBapHBIX COEAMHEHHH, BBIIIOJIHEHHBIX
aprOHOAYrOBOM CBAapKOMW ¢ (PH3HYECKUM KOHTPOJIEM KauyecTBa IBa (PEHTIT€HO- UM FaMMa-
rpaoMpOBaHUEM, YIbTPA3BYKOBOH JEPEKTOCKOMUER H [1p.) cleAyeT MNpUHUMATE I
TEPMUYECKU HE YIIPOYHAECMOIr0 aJIOMUHUA 10 Tabnuue § U AN TEPMHUECKH YIPOUHAEMOIO
aTFOMMHHA — 10 Tabsuie 9.

Jnis CBapHBIX CTHIKOBBLIX PACTAHYTBHIX IUBOB, KAYECTBO KOTOPBIX HE KOHTPOJIUPYETCS
(PU3NYECKUMM METOJaMu, 3HAYECHHUSI PACYETHBIX COMPOTUBJICHUH No TabmuuaM 8 u 9 cnenyer
yMHOaTb Ha (0,8,

Tadbnuuma &

o — T T Y Y
PacueTHOe CONPOTUBJIEHNE CBApHBIX 11BOB, H/MM®, .

i TepPMHUYECKH HE YIIPOUHAECMOro antOMUHHNUA MapoK

CsapHbie HADssceHHOE Obo- AJIM AMuM AMr2M; AMr3M;
COEMHEHUSA P 3Ha- AMr2H2 AMr3iH?2

COCTOAHHUE

M LUBBI YyeHHe Npy CBapKe ¢ NMPHUMEHEHUEM MCKTPOAHOH
MK NIPpUCAA0MHOU NPOBOJIOKH MApOK
| | CBAS CsAMu CsAMI3 I CBAMrS
BeTeik | Cxatue, pacTsKeHHE R, 25 | 40 65 70
| N3ru6 30* 45* | 65 70
CABur R.. l 15 25 40 | 45
YT0BbIE
REL Cpes R,r 20 30 45 50

i
* 78 KOHCTPYKUMH, SKCIUTyaTalus KOTOPHIX BO3MOXKHA M MOCAS JOCTHXKCHHAA AITIOMUHHEM IMpelena

| TEKY4ECTH. _ S—

e o~ © T e T ' v v T BT W RReeees R R e R R R W R R e e T A = vl

10
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TadOnwuua 9

PacueTHOe conpoTHBeHHe CBapHBIX HIBOB, H/MM®, TepMHUdecku
IIPOYHAEMOT'O AJIIOMHHHA MAPOK
AAST | jgy57
CsapHebie AI3IT,; ABT
COeTHHEHHS HanpsxeHHoe OB03HAYCHME ATI31T4 AJI31TS AI31TI pY TOMIKHE
— . COCTOSTHHE METAaNNa, MM
|
C MPUMEHEHUEM IEKTPOAHOH WK TPUCAAOYHOH
ITPOBOJIOKH MapOK
CBAMT3; 1557
Bcethik Cxarue,
pacTshDKeHHUE, R, 55 65 80 100 155
H3rHO**
Cnasur 35 60 105
Yrnoseie
[LIBbI
| (¢pranroseie Cpes >3 10
1 JIOOOBBIE)

* Cpapka amomunua Mapkd 1915T npm TommuHe Metayia 4 MM NOPOU3BOAHTCH TOJIBKO
BO/ILGPAMOBBIM 3NIEKTPOAOM, TIPH 3TOM CJICAYET NPUHHUMATD Ry, =110 H/MmM?,

** TIlpu cBapke IuUIaBAIMMCA (aBTOMAaTH4YECKas W MEXAHW3UPOBAHHAA CBApKa) WU BOJABPPAMOBBIM
(py4Has ¥ MEXaHU3UPOBAHHAA CBapKa) NEKTPOAOM.

[ITpumeyanuns
| PacueTHple CONPOTHBICHHUS CBAPHBIX COCAVMHCHHMH amOMHHMA Mapku 1915T ykasawer 1

NpecCOBAHHBIX NMpodUieHi U TUCTOB.
2 PacueTHbIE CONPOTHUBIIEHUS CBAPHBIX COCIMHEHUI MOryT ObITH NMOBBHIMICHB! TOBTOPHOH 3aKAIKOH H |

cTapeHueM (TI0C/Ie CBapKM COSAKMHEHHUN), NpH 3ToM A crnasa AJ131 ciaeayer npunumate R, = 0,9R; nns

crnaea 1915T — R, = R (rae R — pacyeTHOE COMPOTHBIICHHUE, onpeaenseMoe no tabauue 6).
3 B cBapHBIX HaXJAECTOMHLIX COENUHCHHAX M3 crnaBa AJI31 npuMeHsTe J1000BbIC

AOITYCKACTCA. -

HIBbBI HC

6.5 PacueTHOoe CONpOTHUBIECHHE R,, aIIOMHHHA B OKOJIOLIOBHON 30HE (pPUCYHOK 1,

CCUCHHC

IIpHCaJ0YHOH MPOBOJIOKH CleaAyeT MPpUHUMATH o Tabinuue 10.

1-1) npu aproHoAyroBoH CBapkKe M HCIMOJB30BAaHUM JJIEKTPOAHOH HIJIH

a)

a — BCTHIK, 6 — BHAXJIECTKY JJOOOBEIMH IIBAMH; 6 — BHAXAECCTKY (IaHTOBBIMH 1LIBAMH;
2 — CXeMa NIPUKPENEHHA FIONEPEYHOTo 31eMeHTa 1 K 3AEMEHTY 2, He UMEIOLIEMY CTBIKA,
-1 — pacueTHOE CeueHHEe

Pucynox 1 — CxeMbl CBAPHBIX COCAMHEHHH KOHCTPYKIHH

11
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Taoanuua 10

) - _ N Pacqm@conpomaﬁue, Hfmmtg OKONOLIOBHOH 30HE AMOMHHHUS
TCPMHYECKH HE YIPOYHAEMOTO TEPMUYECKH YPOHHAEMOTO MApOK
Bua cBapHOIo HanpsokenHoe (0603Ha- MApox AN AT e
COCJIMHEHHS COCTOSHHE 4CHHUE A,I[l_M l‘ iMflhf AMr: 3[—[2:_ AlI3 lTjt I AH31TS -’ AN31TI
| . fIPY CBapKe C I Tmen?yem IPOBOJIOKH M&ip()!_(____:__ B
I _ CBAMI3 _ CsAMr3; 1557 j _|
BCTBIK ¥ BHAXJIECTKY PacTsokeHue, E 35 I 65 l__ 80
1I060BBIMH ILIBAMH CKaTHe W U3rud | |
(ceyenHne 1 — 1 Ha
pucyHkax 1,a u 1,6) CaBur - - 40 35 40 50 |
BHaxnecTky
(NAaHTOBbLIMH LUBAMH Pacrsixenue, 65 50 60* 80* 140%*
(ceyenmne 1 — 1 Ha CKaTHe M u3rud R, 5% 105* 155%
ucyHke 1,6) B I

i T

* IIns coeAMHEHUS MPECCOBAHHbIX NPOQWIEH BHAXJIECTKY.

[IpumMmevaHus
1 PacuetHoe compoTuBicHUe R, amoMuHus Mapku 1915T ykazaHo ans npoguneit ToauHHON 5 — 12 mM. [Ins npoduned TONWMHOW 4 MM IpU CBapKe
7
BOJILOPAMOBLIM 3JieKTpoaoM Ry, = 165 H/MMm™.

2 BnusHye MPOJONbHBIX CBAPHLIX HIBOB 3/1EMEHTOB KOHCTPYKUMH (B OOMIMBKAaX, KpOBEJBHBIX HONOTHHMIUAX W T.M.) Ha pasyMPOUYHEHUE aNIOMHHHUA B
OKOJNOINOBHOW 30HE HE YUHTHIBACTCA.

3 Han veprtoi ykasaHbl pacyeTHbIE COMPOTHBJIECHUsA NPH CBapke AMIOMHHHA BOJIbHPAMOBLIM NIEKTPOIOM, MO YEPTOM — MIABAIUAMCS 3JIEKTPOLOM.

C10T°0EEL1°8TI 11D
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6.6 Ilpu pacyere Ha MPOYHOCTH CBAPHBIX KOHCTPYKUMH C djeMEeHTaMHM 0€3 CThIKa, K
KOTOPBIM NPHUKPEIUIAIOTCSA CBAPKOM MONEPEUHBIE 2IEMEHTEI (PUCYHOK 1, 2), CneayeT yYUTHIBATE
ocjIabIEHUE ITUX IJIEMEHTOB B 30HE TEPMHYECKOrO BIIMSHHUA MYTEM CHHXXECHHUA PacC4YETHOIO
COMPOTUBJICHUS AIIOMUHMA R 00 3Ha4Y€HHA R, NpUHHUMaeMOro no Tabauuam 8 u 9.

6.7 B aNOMHHHUEBBIX TOHKOJMCTOBBIX KOHCTPYKLMAX HOIYCKAeTcs TMIPHUMEHATD
aproOHOAYrOBYKO TOYEUHYIO CBapKy IIaBALUMMCH 3JieKTpoaoM. PacueTHas Hecyas
CIIOCOOHOCTBL Ha Cpe3 CBApHBIX TOYEK, BHITIOJJHEHHBIX AaproHOAYroBOM TOYEYHON CBapKOM
nnasamumces aaextpoaoM o 'OCT 14776, yxa3zana B Tabnuue 11.

Tadbagupa 11

Pacuernas HeCywwas
Crapka Tonumna 27eMEeHTOB, MM
CnocoOHOCTb TOUKHU Ha cpes, H

ApProHoxyroBas TOYeuHas 1,0+ 1,0 1950
IaBSALIUMCA 3JIEKTPOAOM
(amoMuHMI Mapok AMr2H2 u l..,O +2,0 | 2350 ] 3
AMr3H2; 1,5+1,5 2950 |
CBapO4YHasg MpOBOJIOKA MAPKH e ——
CBAMTI3 nnn 1557) | 2,0+2,0 | 3350

[Ippmevanne — Ilepsas undpa B rpade «TOMUKHA 3JEMEHTOBY» — TOJILHHA BEPXHETO IEMEHTA.

6.8 PacueTHple COINPOTUBJIEHUA CPE3y CBApPHBIX COCAUHEHMH BHAXNECTKY Riysm,
BBIMMOJIHEHHBIX KOHTAKTHOH POJIMKOBOM CBapKOH, A amoMUHHAS Mapok AJlIM, AMuM,
AMr2M u AMr3M creayer NnpuHUMAaThb PaBHBIMHM PACYETHBIM COMNPOTHUBICHUAM R (CM.
Tabauusl 3 u 7).

s amoMuaus Mapok AMr2H2 uwnn AMr3H2 R, = (0,9 - 0,1¢) R (roe ¢t — ToaUHA
Oosiee TOHKOI0O U3 CBAPUBAEMBIX 3JIEMEHTOB, MM).

6.9 PacuyeTHbie CONPOTUBIIEHHA 3aKJICITOYHBIX U OOJITOBBIX COEAUHEHHUH NNH PACYCTHBIX
Temreparyp ot muoc S0 10 Munyc 65 °C npuBeneHs! B Tabnunax 12 u 13 .

Hna coenHeHUM Ha 0oJiTax M 3aKJIENKaX PaCUYCTHBIE COMPOTHUBJICHHA PACTAKCHHIO H
Cpe3y CleayeT IPUHUMATh 0 MaTepUaly 3aKNENnoK Uiau 60aToB (CM. Tabauny 12), cMATHIO —
[10 MaTepHaly COSAMHAEMBIX 3JIEMEHTOB (CM. Tabuuy 13).

6.10 PacueTrHple CONPOTHBJICHUS PACTAKEHUIO Ry, ¥ cpe3y Rps coennHeHu#t Ha OonTax,
[MOCTABJICHHBIX B CBEPJICHBIE WJIM PACCBEPJICHHBIE OTBEPCTHUS, MPHUBEICHEI B Tabmuue 12.

Tadonunma 12
PacueTHoe conpoTusieHUE coenuHeHnii Ha bontax Ry, ]
CoenunHenue HanpsxeHHoe O603Ha- H/mm®, u3 AIIOMUHUSA MAPOK -
Ha Bonrax COCTOSAHUE YEHUE AMrISn AJ133TI; 18T B65T B94Tl
n o _________ L ABTI1 )
[loBbilieHHOM PactsxeHue Ry, 125 160 145 200 250
TOYHOCTH Cpes Ry, 90 95 95 130 150
HopmaneHoii u Pactsxenue Ry, 125 160 145 200 250 -—l
rpybon TOYHOCTH Cpe3 Ry, 80 85 8 115 | 135
PacueTHOe CONPOTUBNIEHHUE Cpe3Y COeARHEHHUH Ha 3aKiienkax R,;, H/mMm?,
Coenukenue Ha M3 RMTIOMHHHUSA MApoOK
3aKJiCnKax AIITH AMuH | AMr2ZH | AMr5oM; 18T B65T B94Tl1
Al33TI1;
ABT1;

L H18n I |
35 40 70 100 110 145 170 |

13
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Oxonyanue mabauuvt 12

[IpuMevanus

1 PacueTHOE COMPOTHBIICHUE HA PacTHKEHHE OONTOB ¢ OOXKHUMHBIMH KOJIBLIAMH CIIEAYyeT NMPHHUMATH
paBHEIM 0,9Rp,.

2 B nponaBlICHHEIE OTBEPCTHA CTABUTE 3aKJICITKH HE JIONMYCKAaeTC4,

3 PacuerHBI€ CONPOTHBICHHA COCAHHCHHH HaA 3aKICIIKaX ¢ MOTAHHBIMH HAH NOMYNOTaHHBEIMU
rojIOBKaMu ciieayeT CHkath Ha 20 %. Yka3aHHbIe 3aKNICTIKHA PaCTATHBAIONINE YCHIMA HE BOCITIPHHHUMAIOT.

6.11 PacyeTHbie CONPOTUBIICHUA Cpe3y R,; COSAMHEHNH Ha 3aKJIEINKaX, [IOCTaBJICHHBIX B
XOJIOTHOM COCTOSIHUM B CBEPJICHBIE W 3aTEM PACCBEPJICHHBIC OTBEPCTHs, IIPUBCICHB! B
Tabnuue 12.

6.12 PacueTHble COMPOTUBNECHUS CMATHUIO 3JIEMEHTOB KOHCTPYKLIMHA 15l COSAUHEHUN Ha
3aKJIerKax Ry, U Oonrax Rp,, MOCTAaBICHHBIX B CBEPJICHBIC WJIM pacCBEpJICHHBIE OTBEPCTHA,
clienyeT MpUHUMAaTh 110 Tabimue 13.

Tabnuna 13
Mapka PacueTrHoe COnpOTHBIEHHE CMATHIO
AJTIOMHHHAA JIEMEHTOB | 3NEMEHTOB KOHCTpYKumid, H/MM?,
KOHCTPYKUHH A COCAHHEHUN
— ]
] Ha 3aKknenkax Ry, Ha 6onTax Ry
AJlIM 40 | 35 ]
AMuM 635 60
AMuH2; ABT 160 1435
AMr2M; AMriM; ABM 110 100
AMr2H2: AMr3H2;
N ATI31T] 195 175
A%3 1T, A31T4 90 80
AI31TS5 155 140
AJI33T 140 1235
L ABTI 270 2335
| - B95TI N _ 460 420 |
1915T 315 2835
1925T!
IIpuMeuanue - PacueTHsle CONPOTHRJICHHA NPHBEACHH A COCAMHEHHH Ha OoiTax,

MOCTABJICHHEBIX Ha PacCTOSHUM 2d OT MX OCH JI0 Kpas dyieMeHTa. [IpH cokpaleHuy 31oro paccTossHua o 1,5d
MPHBEACHHEIE PaCYETHBIC CONPOTHBIICHHUS CIEAYET NOHMKaTh Ha 40 %.

6.13 PacuyeTHpIe CONPOTHBICHUS AIIOMHHHS U JUTECHHOrO aIIOMUHHUSA, COCANHEHHH
CBAPHBIX U Ha OONTax MJIA KOHCTPYKIUH, SKCIUTYaTUPYEMBIX IIPH PaCUCTHHIX TEMIIEpaTypax

Belue 50 °C, HeoOxoaguMO YMHOXKATh Ha KOIPMHUIMEHT ¥,, YKa3aHHBIA B TaOIHUIIE J.
6.14 Ilpu pacdere 3JE€MEHTOB M COCOUHEHHUH AIOMHUHHMEBBIX KOHCTPYKLMH ClIEAYET

YYUTBHIBATE KOIQMOUIIUEHTH! YCIOBUA paboTHI Y., MpHHUMaEMBbIC 110 TabuLe 6.

7 Pacyer 23j1eMEHTOB AJIIOMMHHEBLIX KOHCTPYKIMH NPH LEHTPAJAbLHOM
PACTHKEHHUM, CHKATHHM H H3rnde

7.1 Pacuer 3J1eMEHTOB CILIOIIHOI0 CeYeHUusN

7.1.1 Pacuer Ha MNPOYHOCTH 3JEMEHTOB, ITOABEPKEHHEBIX LECHTPATBHOMY PACTIKECHUIO

WJIM COKATHUIO CHIION N, CIENyET BBINOIHATE 10 hopMyJie

14
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N

A,RY,

7.1.2 Pacyer Ha YCTOMYHMBOCTb 3IJIEMEHTOB CIUIOLHHOTO CEYEHMA (IPUBEAECHHBLIX B
tabnuue [.1), noaBep>XEHHEBIX LUEHTPAILHOMY CXATHIO CHJIOU N, CII€OYeT BBIIOJHATH IIO

dbopmyiie

<1. (1)

N <l1. (2)
ARy,

HucneHnsle 3HauYeHUd Kodppuuuenta ¢ npuBeacHbl B Tabmumax [2 uw 1.3
npuiIoxeHus I

7.1.3 Ilpu pacdere CTEpXKHEN U3 OZUHOYHEBIX YTOJKOB Ha LEHTPAJIBHOE CKATUE paMycC
HHEPLUHN CEYECHUs ! CleayeT NPUHUMATh:

a) MUHHUMAJIBHBIM, €CJIM CTEPXKHU IPUKPEIIEHBI TOJIBKO 10 KOHLIAM;

O0) OTHOCUTENIBHO OCH, NapajUIeJIbHOW OAHOM H3 INOJOK YrojJka INpH HaJINYHH
[IPOMEXYTOYHOTO 3aKpEIICHUSA (pacnopok, IIIIPEHIeJIeH, CBsA3eH U T.L),
MpeAONPEACAAIOILErO HAIpaBICHUE BBINYYHMBAHUA YToOJIKa B IUIOCKOCTH, NapajlielIbHOH
BTOPOM TOJIKE.

7.14  Cxarbi¢ 3J€MEHTbl CO CIDIOIUHBIMH CTCHKaMu OTKpeIToro II-oGpasHoro
CeUeHUsA (PUCYHOK 2), HE YCHJIEHHbIE U YCUJICHHbIE OTOOPTOBKAMM WM YTOJILECHUAMH

(bynsbamm), ripu A, < 3A, (roe A, U A, ~ pacueTHbIE THOKOCTH 3JIEMEHTA B IUIOCKOCTAX,

MEPICHAUKYIISIPHBIX OCSAIM X —X H Y — ) CIeAYET YKPEIUIATDH IUIaHKAMH WK PELUICTKOH, MpH
3TOM JIOJDKHBI OBITH BBIITOJHEHHI TpeOoBaHusa 7.2.2 u 7.2.6.

a) 6) 8)
4 y y
| | |
|
X . 1 X X X
i

@ — OTKPHITOE; 6, 8 — YKPEIUICHHbIE [IAaHKAMU WM pelleTKaMH; 2 — paCUE€THOE CeYEHHe

Pucynox 2 — II-00pa3nble cevyeHus 3JIEMEHTOB

Ilpn otcyTcTBMM nNaHOK WM PELICTOK TakKWe JJIEMEHTBl, IIOMHMO pacdera Io
popmyiie (2) B rMaBHBIX IUIOCKOCTAX X — X W Yy — y, CICAYET NPOBEPATH HA YCTOHUYHBOCTD
[PH U3THOHO-KPYTHIBHON (OpME MOTEPH YCTOMYHBOCTH 10 PopMyJie

N <1, (3)
C(pyARyc

15
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rne ¢ — KOdQQHULUUEHT, BBIYHUCIAEMBIHA 110 opMyie
2

€= —, (4)
1+8+ ,(1-—5)2+-—~0!.2
H
rne 6 = 4p/ p;

u = 8w+ 0,1561 A2 /(Ah®);

p = (Lt L)/ (4K°) +a*;
o = ax / h — OTHOCHTEJIBHOE pPAacCTOSHHE MEXAY LEHTPOM H3ruba M EHTPOM

TSKECTH;

W=7,/ ( [ yh2 )-—- 30eCh [, — CEKTOPUAIBHBIM MOMEHT MHEPLIMU CEYEHHH,
] 3

I; = 3 2bit{ — MOMEHT HHCPLIMHU CCYCHHUA NPU CBOOOIHOM KPYYECHHUH,

b, t; — COOTBETCTBEHHO IIMPHHA W  TOJILKHA JUCTOB, OOpa3ylOLINX CEYEHME,
BKJIIOYas CTEHKY.

Hna ceyeHus, MpUBEACHHOTO HA PUCYHKE 2, 2, py M = b/ h:

A = h t(2+m);

I, =th°b*(3+2n)/[12(6+n)] = AR*b*(3+21) /[12(6 + (2 +M)];
I,=htb*(6+m)/12=A4b*(6+1)/[12Q+n)]; (5)
I_=th>(1+20)/[32+n)] =4r*(1+21) /[3(2+1)*];

o3 4(3+m)

(6+n)2’ (2+m)(6+m)

1Ipy Hamuuuu yTONMMEHUH Kpyriaoro ceueHus (6ynp0) MOMEHT UHEPLMU NPU KPYYECHHUHU
[; cnenyer yBEeJIMMUTL HA N 7T D*/ 32, raoe n — uuciao 6yned B ceuenuu; D — npameTp OyIie0.

7.2 PacueT 3JieMeHTOB CKBO3HOr0 CeYeHUus

7.2.1 Pacyer Ha NPOYHOCTH JNEMEHTOB CKBO3HOTO CEYEHHUS NPH  LEHTPaJbHOM

pPacTsXKEHUH M CKaTUM CJIeAyeT BBINOJHATE 110 dopmyie (1), roe A, — miomangs Ce4eHus
HETTO BCETO CTEPXKHA.

7.2.2 llpn pacyere Ha yCTOMYMBOCTE 1O ¢opmyae (2) 118 COCTABHBIX CXATBIX
CTEPXKHEH CKBO3HOI'O CEYEHMsl, BETBH KOTOPBIX COCIAMHEHBI IIJIAaHKAMH WIH DPEHIETKAMMU,

KO3PPHULUMEHT @ OTHOCHUTENbHO CBOOOAHOW OCH (MEpNEeHAUKYIAPHON IIOCKOCTH IUIAHOK
WIH peLIeTOK) ClIeayeT onpefensts mo tabmuue I.2 ¢ 3ameHod A Ha A, . 3HaueHue

Aor =Rhep VR/E — yCIOBHYK THOKOCTb CTEPXHsS CIEAYET ONpeleisiTh B 3aBUCHMOCTH OT

3HAYECHUN Ao, IPUBEACHHBIX B Tabnune 14 11 cTep)kHEl ¢ YUCIIOM TaHe/eH, KaK IpaBHiIo,
He MEHEE LLIECTH.

7.2.3 B CKBO3HBIX CTEPXKHSX C IUIAHKAMM YCJIOBHas THOKOCTb OTIAEIBHOM BETBU A, ,

Apr, HIH Ayy, (CM. TaOsnuuy 14) Ha yyacTKe MEXIy CBapHbLIMHM IUBaMH WIH KpallHUMM
OosTaMu (3aKJICNIKaMHM), IIPUKPEIUIAIOMUMHE TUIAHKH, 10)KHA ObITh He 6osee 1.4,

16
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[Ipy HanWUWHK B OJHOM U3 IJTOCKOCTEH CILUIOLIHOTO JIMCTA BMECTO IJIAHOK (CM., PUCYHOK
2,0,8) THOKOCTP BETBH CHECAYET BBIYHCIAATE [0 paAUYCy HHEPUMH TI0JIYCCYECHUA
OTHOCHUTEJILHO €ro LEHTPAILHOH OCH, NEPIEHIUKYIAPHOH IIITOCKOCTH IIAHOK.

7.2.4 B CKBO3HBIX CTEPXKHAX C peHIETKAMH ITOMMMO pacyeTa Ha YCTOMYUBOCTh CTEPIKHA
B LIEJIOM CJIEAYET NPOBEPATH YCTOMUMBOCTD OTACABHBIX BETBEH Ha y4acTKaX MEXAY y3JIaMH.
[Ipy HeoOXOAMMOCTH clieAyeT Y4YMTBHIBATH BIMSHHE MOMEHTOB B Yy3JaX, HamnpuMep, OT
PacCLIEHTPOBKH 3JIEMEHTOB PEILIECTKH.

B CKBO3HBIX CTEPXKHAX C pelieTKaMHU YCJIOBHAsA MOKOCTh OTAEIBbHBIX BETBEH MEXKIY
y3jaMHM JojpKHa ObITh HE Oonee 2,7 ¥ HE [JO/DKHA MPEBBIATH YCIOBHYIO IPHUBEACHHYIO

HOKOCTB A CTEPXHS B ILICJIOM.

17
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Tadbnnua 14

[MpuBenennas rubkocts A of CTEPKHA CKBO3HOIO CEYCHMUA

Tumn
cedeHus CxeMa cedeHus
' 1
1 —X
| b
{ B4
2 l__;__J 2
_ L z;:" NE_
0
2 x | i 1
I a
|
— .|_ —
1 Yy
b, |
A=
) y
.
3__ A 3
/// | \\\
3 X / / ! \ _ﬁ X
lﬁ L E\
— _y... -
b
¢ A

c pememauu

7\.2+a

C TUIaHKAMM
Ay = A2 +0,82(1+n)A7, 6)
L
Islb
Aef = Al +O,82[(1+ m)Ag, +(1+nz)l§2], (7)
—— Inb ny == b2
Ialy Isoly

Aes =,/7L2 +0, 82(1+n3)7\.b3 ,

)

7i'.t::f = }"ﬁlax [al +d, jdl
d2
3
rae al—IO‘i ; oL, =10—== ‘iz
bl, b1,

(d; u d, OTHOCATCH K CTOPOHaM
COOTBETCTBECHHO b U b,)

i

)_fi_ 10
Adl ’

(8)

A

Aer = |Amax +0,6700—
Ad3
d3
roe o =10
bl

(11)

L l
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Oxonyanue mabauywl 14
Obo3nauenus, npunamole 6 mabauye 14:
A,— TMOKOCTH CKBO3HOIO CTEPXHA B LEJIOM B IUIOCKOCTH, NEPNEHIUKYIIPHOH OCH Y -y ;
Aax — HauOOJNBINASA W3 THOKOCTEH CKBO3HOIO CTEPKHA B LIEJIOM B IUIOCKOCTSX, IEPIICHAHKYIIAPHBIX OCAM X—X WIH y-Y;
Api Ap2, Ap3 — THOKOCTH OTHENBHBIX BETBEH MPH M3rHO€ B IUIOCKOCTAX, NEPNEHAUKYIAPHBIX OCAM COOTBETCTBEHHO 1-1, 2-2 W 3-3, Ha yJacTKax MeEXIy
CBapHBIMH LIBAMH WX KpaiHUMH OOJITAMH, NPUKPEIUIAIOINMH IMIIaHKH;
b, (b, b;) — paccCTOSHHME MEXIY OCAMH BETBECH;
d l,— pa3sMmepbl, onpeaeaeMbi€ Mo pUcyHKaMm 3 u 4;
A— mWomages cedeHUs BCCro CTCPIKHA,
An, Ap— TUIOIHaOH CEUeHHH packocoB pEIUETOK (PN KPECTOBOH pEUIETKE — ABYX PackoCOB), PaclOJIOKEHHBIX COOTBETCTBEHHO B ILIOCKOCTAX,
NePNeHAMKYJIAPHBIX oCaM 1-1 u 2-2;
As— TUIOMIAAbL CEYEHHA PacKOoca PEeLieTKH (IIpH KpPEeCTOBOMH PEHICTKE — JABYX PacKOCOB), JieKamel B IUIOCKOCTH ONHOW rpaHd (Ij1d TpPEXIPaHHOTO
pPaBHOCTOPOHHEIO CTEPKHA);
L1, ;s — MOMEHTHI HHEPIIHU CEYEHHs BeTBEH OTHOCHTENLHO ocell COOTBETCTBEHHO 1-1 M 3—-3 (uia ceyennii THIIOB 1 H 3 );
I, Ijy — TO Xe, IBYX YTOJIKOB OTHOCHTENLHO OCEH COOTBEeTCTBEHHO 11 M 22 (14 ceueHus Tuma 2);
I, — MOMEHT HHEPLUMH CEYECHUS OJHOH TUIAHKK OTHOCHTEIbHO COOCTBEHHOM OCH X — X (PUCYHOK 4; [Jisl Ce9cHUI THIIOB 1 H 3);
I, I, — MOMEHTb HHEPLHHM CEUYECHHUS OTHON M3 IUIAHOK, PACIIONIOKEHHBIX B [LUIOCKOCTAX, NEPHCHAUKYJIAPHBLIX OCIM COOTBETCTBEHHO 1--1 u 2-2 (ans
CEUEHHA THMNA 2).

. e

i e P Sy S — _ —
L s
ey,

[Ipumeaanune — Krumy 1 Takke CiexyeT OTHOCHTh CEYEHHs, Y KOTOPHIX BMECTO LIBEJLIEPOB NPHMEHEHBI IBYTaBPhBI, TpyO4daTsie H npyrue npopunu
Uis OJHOM Wiy 00euX BeTBEH; IMPH 3TOM OCH y — y ¥ 1—] NOMKHLI MPOXOAHUTL Yepe3 LEHTPHI THXKECTH COOTBETCTBEHHO CEYEHHUS B LIEJIOM U OTACILHOH BETBH, a

3HaYeHHA 1 U Ay B (opMylie (6) ROMKHBI 00€CTICYHTh HAMOONBINCE 3HAYCHUE Ayr.

el e . e i PO T T T T
E——
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7.2.5 Pacyer CTEep)XHEH COCTaBHBIX CEYEHMHW M3 YIoOJKOB, IIBEJUIEPOB H Ip.,
COCAUHEHHBIX  BIUIOTHYI0 WIM  4Yepe3 MNPOKIagKH, CleOyeT  BBIIOMHATH  Kak
CIJIOLIHOCTEHYATHIX IIPU YCJIOBHH, YTO YYACTKH MEXIY COCHUHSIOIIMMH CBapHBEIMHU HIBAMU
WIM LEHTpaMHU KpaHUX OOJTOB HE MPEBBHILAIOT A CXATBHIX daeMeHTOB 30i u mnA
pacTAHyThIX 80i. 3mecyr paauyc HMHEpUMU CEeYeHHMs | YyrojkKa WIK lIBeiepa cieayer
MIPUHUMATH JJIS TABPOBBIX MIIM JABYTaBPOBBIX CEUECHHMH OTHOCHTEIBHO OCH, Napalie/IbHOU
IVIOCKOCTH PaclOIOKEHUS NPOKIAJ0K, a A KPECTOBRIX CEYCHUN — MUHUMAJIBHEIH.

[Tpu 3TOM B npenenax MIMHEI CKATOrO 3JIEMEHTa CIEAYeT MpeAyCMaTpUBaTh HE MEHEe
JIBYX MMPOMEXYTOYHBIX CBA3EH (IMPOKJIAI0K).

a) 6) 8)

a — TpeyrojbHas; 6 — TpeyroJibHas ¢ pacnopkaMu; 6 — KpecToBas;
2 — KpecToBas ¢ pacIropkamy

Pucynox 3 — Cxembl pellIeTOK CKBO3HBIX CTEPAKHEH

Pucynox 4 ~ CKBO3HOM CTepKeHb C MJIAHKAMH

7.2.6 Pacyer COCAMHMTENBHBIX IJIAHOK M JJIEMEHTOB PEHIETOK CXATBIX CTEpXKHEMH
CKBO3HOI'O CCYEHHS C/ICAYET BBINOIHATE HA YCIOBHYIO MONMEPEYHYIO CUITY (Ofc, IPUHUMAEMYIO
[TOCTOSIHHOM IO BCEH JUIMHE CTEPXKHA M OmpeneasieMylo 1o popmyrne

Qs =4,2-10°(4000-E/R)N/ o, (12)
rae N — nponoJibHOE YCHJIHE B CKBO3HOM CTEPXKHE;
¢ — KO3(pPHULMEHT YCTONYMBOCTH IIPU LICHTPAJIBHOM CXaTHH, IPHUHUMAEMBINH NpH
pacyeTe CKBO3HOI'O CTEPXKHS B IUIOCKOCTH ITJIAHOK WX PEMIETOK,
Y CIOBHYIO MMONIEPEYHYIO CHITY (5. CIENYET paclpeneaTh:
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MNP HAJAYMU TOJBKO COCHUHUTENBHBIX IUIAHOK (PEIETOK) — IMOPOBHY MEXIY
MJIaHKaMH (pemeTKaMu), JIEXKALIUMHU B IJIOCKOCTAX, MEPNEHANKYISAPHBIX OCH, OTHOCUTENBHO
KOTOPOH NMPOU3BOINTCS NPOBEPKA YCTONYUBOCTH;

MpU HANWYUH CIVIOLWIHOIO JIMCTAa W COCAMHHUTE/bHBIX MJIaHOK (peIleTOK) — MnomnoiaaM
MEXIY JIUCTOM U IIaHKaMU (peLeTKaMu), JeXKAIUUMU B IMJIOCKOCTAX, NMapalyICNbHBIX JIUCTY;

[IpU pacyeTe PaBHOCTOPOHHUX TPEXTPAHHBIX CKBO3HBIX cTepxHeh — no 0,8 Qpc ais
KaXXJOH CHCTEMBI COCAMHUTEbHBIX MJIAHOK (pEelleTOK), PACHOIOXKEHHOHU B OJHOW I'PaHH.

7.2.7 PacuyeT COCIUHUTENBHBIX IJIAHOK U UX NIPUKPEITICHUHN (CM. PUCYHOK 4) cnenyer
BBITIIOJIHATE KaK pacyeT 31EMEHTOB 0€3pacKOCHBIX (hepM, HA COBMECTHOE IEeMCTBUE CUIBI Fj,
Cpe3bIBalOlIeH MIaHKy, H MOMEHTa M, U3rnbaromero MjiaHky B €€ IUIOCKOCTH, 3Ha4YCHUs
KOTOPBIX CJAEAYET OMNpeAcnsiTh N0 GopMyaMm:

Fs = O/ b (13)
M, = Qsly/2, (14)
rae ()s — YCIIOBHas nonepevyHas CUia, IpUuxoasIiascs Ha IUIaHKY OJHOW I'paHH.

7.2.8 Pacyer 3J1EMEHTOB COCOUHUTENBHBIX PEIIETOK COCTABHBIX CTEPXKHEH CHERYET
BBIITOJIHATh K&K pacueT JIEMEHTOB PELUETOK IUIOCKUX pepM. [Ipu pacyere pacKoCOB pEILETOK
[10 PUCYHKY 3 YCHJIME B PaCKOCE CIEAYET ONPEAEHATE 110 HopMyJie

Ny;= 08 Qsd/b, (15)
rae o — Ko3QOHUMEHT, NpUHUMAaeMbld paBHbIM: 1,0 114 pelieTKy o pUCYHKY 3, a, 6
10,5 — N0 pPUCYHKY 3, 6;
(Js — ycioBHag MoIepeyHas CHiIa, NpUXoAsA1Iascs Ha OQHY MJIOCKOCTh PELLIETKH.

[Ipu pacyere packOCOB KPEeCTOBOM PEHIETKM C pacnopkaMu (PUCYHOK 3, 2) clemyer
YYUTHIBATb AOIMOJHUTECIBHOE YCHIHE N4, BO3HHMKAIOLICE B KaXIAOM pacKoce OT 00XaTus
BETBEHU U ONPEACIAEMOE 110 (POPMYJIE

Nga= 0y Ny Aql Ap (16)
d lf,/ (2:!73 + d3) ~3echb b, lp, d — pa3mepsbl, yKa3aHHbIC HA PUCYHKE 3;

Np — ycuiaue B O4HOU BETBHU CTECPXKHS;
Ag, Ap — NIOWAAA CCUCHUH PACKOCa U BETBHU COOTBETCTBEHHO.
7.2.9. Pacder cTepxHeH, MpeAHA3HAYECHHBIX I8 YMEHBUICHUs pacueTHOH IJIMHBI
CKATBIX 3JIEMEHTOB, JOJDKEH BBINIOJIHATLCA HA YCHIME, paBHOE YCJIIOBHOM NONEPEYHOH CHIIE B
OCHOBHOM C)XaTOM J3JIEMEHTE, OIpeae/iseMoi o hopmyJie (12).

rac 0 by)

7.3 Pacuer n3rudoaeMnix 2JIeMEHTOB

7.3.1 Pacuer Ha NPOYHOCTh IJIEMEHTOB CJICAYET BBIIOJHATH [10 QOPMYJIaM:
[MpYU ACHUCTBHY MOMEHTa B OJHOW M3 I'IaBHBIX IJIOCKOCTEH

M
< 1: (17)
Wn,min R Ye
MPU JEHACTBUU B CEUCHUHU TNTONEPEYHON CHITBI
S
—-—-———-——Q < 1 (18)
It, R v,
[IpY ICUCTBUX MOMEHTOB B [IBYX I'ITABHBIX IVIOCKOCTAX
M M
—y & >~ x <1, (19)

Ixn RY C - Iyn R-Y C

g€ X U y — pacCTOAHHUA OT IJIaBHBIX OCEH 1O pacCMaTpUBAEMON TOUKH CEUCHHUS.
7.3.2 Ana crenok 6ajioK NpH OJHOBPEMEHHOM AEHCTBUH MOMEHTA M IONEPEYHOH CHIIL]
NOMAKHBI OBITH BBIIIOJIHEHbI YCI0BUA:
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Rl 1/G§—0x0y+ci+3'cfy < 1, 'cxy/(Rsyc) < 1, (20)
Ye

rae ;= M,y/ I, — HOPMaibHOE HanpsHKCHHE B  CPENHUHHOH IUIOCKOCTH  CTEHKH,
napauieNbHOE NPOJONBHOM OCH Oalky,

oy, =M yx/ I yn — TO XK€, NEPNEeHANKYNAPHOE NPOAOJBFHON OCH OanKku, B TOM YHCHE Ojp,
onpenensemoe no opmyie (42);
Ty = Q8 /(lt,) — KacaTelbHOE HalpPs)KEHHE B CTCHKE.

HanpsxeHus o, M O, NpuHumaeMsle B popmyJsie (20) co cBOUMH 3HaKaMH, a TaKXKe

Txy, CIICAYET ONPENCHATH B OMHON M TOH e TOYKE CTEHKHU OasIKH.

B 6ankax, paccunTeiBaeMbIX 110 gopmyiie (19), 3HaueHHUq HaNpsHKeHUH B CTEHKE Oallku
INOKHBI OBITE NTpoBEpeHsl N0 dhopMyaam (20) B ABYX r/IaBHBIX IIOCKOCTAX U3ruoa.

ITpu ocnabneHHM CTEHKH OTBEPCTHSAMM Hns OONTOB JEBYHK 4acTh ¢opMynbl (18), a

TaK)Ke 3HaYEHHUE T,, B popmyie (20), cnexyer yMHOXATh Ha KOOPPHULMEHT O, ONPENEIIAEMBIH
no gpopMmyne
o= s/(s-4d), (21)
rae § — LIar OTBEPCTHUH B OAHOM pALY;
d — OUaMETp OTBEPCTHA.

7.3.3 Pacyer Ha yCTOHYHUBOCTH 0aIOK ABYTAaBPOBOI'O CEYECHHUS CIECAYET BBINOIHATH 110
bopmynam:

[TPH U3rKu0€ B INIOCKOCTHU CTEHKU, COBIIAJAIOILIEN ¢ MIOCKOCTHH) CUMMETPUH CEYECHUS

(pbW axRYc
NpH U3rude B ABYX I'TABHBIX IIOCKOCTSX
M
My 2y oy (23)

(pchxRYc WyRYc B

B ¢popmynax (22) n (23) o603naueHoO:
Pp — KOIPPUUHUECHT  YCTOMYMBOCTH  MNpH  u3rube, onpenenseMbld IO
MPUNOKEHHIO [;
Wee — MOMEHT COINPOTUBIIEHHSA CEYE€HHUS OTHOCHUTEJIBHO OCH X — X, BbIYMCJICHHBIH
JUIS CKAToro nosca;
W, — MOMEHT CONIPOTUBIICHUA CEYCHHUSA OTHOCHTEIBHO OCH y — y, COBMNAJaroLIcH ¢
MJIOCKOCTBIO U3ruda.

7.3.4 Ilpu omnpenencHWHM 3HAYCHHSA @p 3a pacUeTHYIO AJIUMHY Oanku /[, ciaedyer
[IPUHUMATE PACCTOAHHUE MEXIY TOYKAMH 3aKPErjIeHH CKATOro Iosica OT MNOMNEPEYHBIX
CMELUCHUN (Y3/JaMHU TNONEPEYHBIX CBA3EH, TOYKAMH KpeEIJIEeHHS MXXECTKOro HacTHla); Ipu
OTCYTCTBHU CBsi3ed [y = [ (roe / — mposier Oasku); 32 pacuyeTHYIO JUIMHY KOHCOJIH CIEXyeT
IpUHUMATh: [, = [ TIpH OTCYTCTBMM 3aKPEIUICHHA CXXATOro Mosica Ha KOHIIE KOHCOJH B
FOPU3OHTAIBHOH IUIOCKOCTH (34€Ch [/ — NIUHA KOHCONH) HMAM PACCTOSAHHE MEXIY TOYKaMH
3aKPEIVICHUS CXKAToro Iosica B NOPU3OHTAJIBHON IUIOCKOCTH — IIPM 3aKpPEINICHUH I0sACa Ha
KOHLIE U IT0 JJIMHE KOHCOJIH.

7.3.5 YCTOMYHUBOCTD OAJIOK CACAYET CUYHUTATh 00ecneyeHHOM:

a) MpH TNepegadye Harpyskd Ha Oanky uYepe3 CIUIOLIHON KECTKMM HacTuia (TUIMTHI
KEJe300€TOHHBIE U3 TAXKENOro, JIErKoro M siuencrToro  OeToHa, IUIOCKUH U
MPOPUIUPOBAHHBIA METAJUIMYECKUN HACTH/, BOJIHUCTAs CTajlb H T.01.), HENPEPHIBHO
ONMUPAIOLIMKCH HA CXKATHIA NMOAC OaNKKM M C HUM CBSI3aHHLINA C NMOMOILUBIO CBApKH, OOJITOB,
CaMOHape3aloIUX BUHTOB U Ap; IPY 3TOM CUJIbI TPEHUA YUUTHIBATb HE CIEAYET;
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6) Mpy 3HAYEHHAX YCIOBHOM IMOKOCTH CKATOro Moaca 6anku A, = (Ief / b) VvR/E , He

[MPEBBILIAIOIIMX €€ MPENEIbHBIX 3HAYEHHH A, , onpeaenseMsixX o ¢gopMynam Tabauuel 15

g 0anoK CUMMETPHYHOrO ABYTaBpPOBOI'O CEYCHHUA MU aCUMMETPHUYHOrO — ¢ Oojee
Pa3BUTBIM CXATHIM I1OSICOM, PACCYUTHIBAEMEIX 110 (opmyne (22), ¥ UMEIOIIMX OTHOILIEHUE
LIMPUHEI PACTAHYTOIO IOsACA K IIMPHHE CXAaTOro rnosica He MeHee 0,75.

Tadonwuma 15

YcaoBHasA npeacnsHas ruOKOCTh CXKATOro nosAca

| MecTo nNpHAoXKEHUA Harpys3KkH . =
CBapHO# WM npeccoBaHHOM Ganku A,

K BepxHemy 1osic 0245| 0,35+0,0032 b/t +(0,76-0,02 b/t b/h 24
K HmxHeMy nosc 0,45[0,57+0,0032 b/t +(0,92-0,02 b/t) b/h 25
He3aBHCHMO OT YPOBHA NPUJIOKECHUA 0,45[0,41+0,0032 b/t +(0,73-0,016 b/¢) b/h}] (26)
HArpy3KH IpH pacyere ydacTka Oaliku

| MEXIY CBSA3SIMH WIH IIPH YHCTOM M3rnde !

Obo3nauenus, npunamvle 8 mabauye 135:
b ¥ t — COOTBETCTBCHHO LIMPHHA M TOJILLIMHA CKATOTO T104Ca,;
h — paccTOsAHNKE (BBICOTA) MEXKAY OCAMM MOACHBIX JHCTOB.

IlpumMedanuns
1 3HayeHus ?_uub onpeneneHpl npu 1 £ W/b<6 u 15 < b/t £35; nng 6anok ¢ otHomenueM b/t < 15

B hopMynax tabmuusl 15 cnenyer npunumarey b/t =15,
2 Jlna GaJiok ¢ MOACHBIMH COCAHHCHHUAMH HA 3aKJICNKAX MM BHICOKONPOYHBIX OONTaxX 3HAYEHUS A

CIeAyeT YMHOXaTh Ha 1,2.

[Ipn BemonHeHnu TpeboBaHui 7.3.5, a Oanku, usrubaemMele B ABYX IUIOCKOCTSAX, Ha
YCTOMYUBOCTH HE IIPOBEPSIOTCH.

7.4 Pacuer 371eMeHTOB, MMOABEP2KEHHLIX ACACTBHIO 0CEBOM CHJIbI ¢ H3rH6OM

7.4.1 Pacyer Ha TPOYHOCTH CIUIOUIHOCTEHYATBHIX BHELECHTPEHHO CXAaThIX (CXKaTO-
U3ru0aeMpiX) 1 BHEIIEHTPEHHO PACTAHYTHIX (PacTAHYTO-U3rHOaeMBIX) 3JIEMEHTOB CICHYET
BBITIOJIHATH 110 Gopmyiie

(N/Ay £ Myy/ Ly £ M, x/1L,)/ (Ry) <1, (27)
o€ X, Y — PacCTOAHHUA OT I'ITaBHBIX OCEH A0 pacCMaTPpUBAEMOM TOYKHU CEUECHMA.

7.4.2 Pacyer Ha YCTOMYMBOCTP BHELEHTPEHHO CXaThiX M CXKAaTO-U3rndaeMbIX
3JICMCHTOB TIpY ACHCTBUM MOMEHTA B OJHOM M3 IVIaBHBIX IUIOCKOCTEH CJIEAYET BBIMOIHATDH
KaK B 3TOH IIOCKOCTH (IUIOCKas opMa MOTEPU YCTOMYMBOCTH), TAK M U3 ITOM MIOCKOCTH
(M3rubHO-KpyTHJIbHAA GOopMa IIOTEPH YCTOMYUBOCTH).

Pacyer Ha YCTOWYHMBOCTE BHEIECHTPCHHO CXATBIX U CXKATO-U3rHOACMBIX 3JIEMEHTOB
[MOCTOSHHOTO CE€YCHHSA B IUIOCKOCTH [ACHCTBHA MOMEHT4, COBMAJAIOILIEH C IIIIOCKOCTHIO
CUMMETPHH, CIEAYET BBIITOIHATE 110 QOpMYIIE

N/ (@eARY)S T (28)

B dopmyne (28) k03¢ PHULMEHT YCTOMYHMBOCTH IPH CXKATUU C HU3TUOOM @, CIEOYET
OIIpEacATh:

a) JUIS CIUIOIIHOCTEHYAThIX CTepkHer no Tabnuue E.1 B 3aBUCHMOCTH OT YCIIOBHOH

THOKOCTH A Y IIPHUBEIEHHOTO OTHOCHTEIBHOIO JIKCUEHTPHUCUTETA Mef, OMNPENSTIAEMOro Io

dopmyie
Mer= MM, (29)
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rie n — K03 ULUHMEHT BIUAHNSA GOPMEI CEYESHHS, ONIPEAEseMBIH Mo TabuuLe E.3;

m=eA/ W, — OTHOCUTENbHBIA 3KCUCHTpUCUTET (3aech € = M / N — DKCUCHTPUCHTET, IpH
BHIYMCIEHMM  KOTOPOro 3HaueHus M  cleayerT OpUHHUMATh COrjIaCHO
tpedoBaHuaM 7.4.3; W, — MOMEHT CONPOTHUBICHHUA CCYCHUS, BBIYMCIICHHBIN
1714 HanboJiee CKaToro BOJIOKHA).
[Ipu 3naueHusx my > 10 pacyer Ha YCTOWYMBOCTH CIIOINHOCTEHYATHIX CTEP)KHEH

BBITIOJIHATE HE TpeOyeTcH;
6) And CKBO3HBIX CTEPXKHEH € pelmerkamMyd WiM IUIaHKaMH, PacHoJOXKECHHBIMH B

MIOCKOCTAX, MapaLIENbHBIX IVIOCKOCTH HM3ruba, — no rtabiuue E.2 B 3aBHCHMOCTH OT
YCJIOBHOH MPHUBEACHHON r'MOKOCTH, onpeeiseMoi no gopmyie
lef = Ngf VR/E ’ (30)
H OTHOCHUTEIILHOI'O SKCHICHTPUCUTETA M, OTIPEAETIAEMOro Mo GopMyiaM
Ay, 4 x
My === WM m,=e,—=, (31)
X y

rie Xi Y1 — PacCTOSHUS COOTBETCTBEHHO OT OCH y — Yy WIH X — X OO0 OCH HauOoiee
CXKaTOX BETBH, HO HEC MEHEE PACCTOSAHHUA KO OCH CTEHKU BETBH.

B cOoCTaBHBIX CKBO3HEIX CTEP)KHAX KAXIYIO BETBb HEOOXOANMO IPOBEPATH O (HOpMyJIe
(27) 11ip¥ COOTBETCTBYIOMUX 3HAYCHUAX N, M,, M,, BEIYUCICHHBIX )i JaHHOU BETBH.

7.4.3 PacueTHple 3Ha4YeHHUS U3rnOaromiX MOMEHTOB M, HeoOXoauMBble IS BBIYHCICHNS
SKCHEHTpUCHTETa ¢ = M / N B 35eMeHTe (A9 OJAHOrO M TOr0 X€ COYETaHHs Harpysok),
cieayeT IpUHUMATh paBHBIMM:

VISt CTEPKHEH IOCTOSIHHOIO CEYEHHUS PaMHBIX CHCTEM — HAMOOJBIIEMY MOMEHTY B
peaciax AMMHBI CTCPKHEH;

IJ1s1 CTYNIEHYAThIX CTEPXKHEN — HaubonblleMy MOMEHTY Ha JJIMHE Y4acTKa MOCTOSHHOIO
CEYCHUS;

1719 KOHCOJIEH — MOMEHTY B 3aJ€JIKE, HO HE MEHE€ MOMEHTA B CEYCHHUU, OTCTOSLIEM Ha
TPETh JJIMHBI CTEPXKHS OT 3aIEJIKH;

IOJI CXKATBIX CTEPXKHEH C IAPHUPHO-ONEPTHIMH KOHLAMH M CEUYECHUSIMH, UMEIONIMMH
OJHY OCh CUMMETPUH, COBIANAIOLIYIO C IUIOCKOCTHIO M3ruba, — MOMEHTY, OIIPEAECISieMOMY
no <¢opMmyaaMm TaObauuel 16 B 3aBUCHMOCTH OT OTHOCHTEJIBHOIO S3KCUECHTPUCUTETA
Mmax = Mmax A / (NW;) u npuauMaeMoMy paBHBIM He MeHee 0,5 Mpax.

Ta6bnuua 16
OTHOCHTE BB MoMeHT M npu yCa0BHON FrHOKOCTH CTEPIKHA
IKCLEHTPHCUTET . —

| _ A

| Mmax < 3 M =M, = max—-o,25X(Mmax—M|) M= M,
3 <My <10 M=Ml+ (Mmax — 3)(Minax— M) [ 7

Obosnauenusn, npunamole 6 mabauye 16:
Myax — HanbGonpuIni U3rnbarolui MOMEHT B TIpEACaX JUIHHEI CTEPIKHA,

M, — HaubonbBLIMKI H3rudarOIWMA MOMEHT B NIpeAEiaxX CpSOHEH TPEeTH JUIMHEI CTEPHKH,
l __OpUHHMAaeMbIA paBHBIM HE MeHee 0,5 M,,,,.
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IIns CKaThIX CTEP)KHEH ¢ IIAPHHUPHO-ONEPTHIMM KOHUAMHU U CEYCHHUSAMH, UMEIOIIMMU
IBE OCH CHUMMETPUHU, TNPUBEACHHBIE OTHOCHUTENBHBIE 3JKCUEHTPUCHUTETBI M CIEAYET
onpeacnare no rabiauue E.4.

7.44 Pacyer Ha YCTOMYMBOCTh BHEUEHTPEHHO CXATHIX CTEPXKHEH CIUIOIIHOTIO
MOCTOSAHHOI'O CEYECHMA M3 IUIOCKOCTU ACHCTBUS MOMEHTA IHpH HU3rude HUX B IUIOCKOCTH
Hanboapluer xectkoctd (I, > [,), coBnajaromeid ¢ IJIOCKOCTBIO CHUMMETPHH, a Takxke
IIBEJIJIEPOB CJIEAYET BHIIIOJHATH 110 POpMyIie

N/(co,ARY) <1, (32)
rae ¢ — KO3(QOULUEHT, ONpeaeNIIeMBINA 110 HopMyie
c=pB/(1+am)<1, (33)

roe o, p — kKodpHLUHEHTE!, onpeaenasemMslie no Tadbauue 17,

3HayeHus KOY(PPUUUEHTOB O W [ IJI9 CKBO3HBIX CTEep)KHEH ¢ pemieTKaMHU WIH
JIAaHKAMHU CJHEAYET MPUHMUMATE TOJBKO IIPpH HAIMYHMHM HE MEHEE IBYX IIPOMEXYTOUYHEBIX
oxadparM no AJuHe CTepXHA. B MPOTHBHOM ciiydae CleAyeT NpUHUMATh KOd(DOULIMEHTHI,
YCTaHOBJIEHHbIC JUIA CTEP)KHEH OTKPBITOI'O ABYTABPOBOTO CEUYECHUA.

[Tpu onpeneneHUM OTHOCUTENBHOTO 3KCLHEHTPUCUTETA M, 32 PaCYCTHBIA MOMEHT M,
CIEAYET NIPUHUMATD:

VI CTEPXXHEH C IUAPHUPHO-ONMEPTBIMU KOHLAMH, 3aKpEIUVIEHHBIMH OT CMEILCHHA
MEPNEHANKYISIPHO TUIOCKOCTH NEUCTBUA MOMEHTA, — MAaKCUMAJIBHLI MOMEHT B Ipeaeiax
CPEAHEH TPETH MJIMHBI, HO HE MEHEE NOJIOBUHBI HAUOOIBIIETO MOMEHTA 110 JUIMHE CTEPXKHS,;

IJIS KOHCOJIEH — MOMEHT B 3a/I€JIK€, HO HE MEHEE MOMEHTA B CEYEHHHU, OTCTOAIIEM Ha
TPETh JJIMHBI CTEPXKHA OT 3aE€JIKH.

[Ipn rubkocti A, > 3,8 KOIQQULHUEHT ¢ HE JOJDKCH MPEBBIILATh A/l CTEPXKHEH:

3AMKHYTOI'O CCYCHUA — CAUHHULIDI,

IBYTABPOBOIO CEYEHHs C ABYMS OCAMU CHMMETPHUHM — 3HAUYECHHH, ONpENENIsIEMBIX IIO
bopmyJie

Cmax =____—_2_____——_ ’ (34)
14+ 0+
re 6 = 4dp/p,
u = 2+0,156/, kf, [ (AR%);
o = (I+ L)/ (4K,
I, = 0,433%h; ¢ ;

h — pacCTOSHHE MEXIY OCSIMU MOACOB.

7.4.5 BHELEHTPEHHO CXATbie JJEMEHThl IIOCTOSHHOTO CEYEeHHUs, H3rubaeMeble B
MNJIOCKOCTH HauMeHbiIe# xkecTkocTH ([, < I, u e, # 0), cinemyeT pacCUUTHIBATH 110 GOpMyJIe
(28), a ipu rubkocTH A, > A, — TaKXKe MPOBEPATH PACUETOM HA YCTOMYMBOCTH M3 INIOCKOCTH
NEHCTBHUS MOMEHTA KaK LIEHTPAJIbHO CXKATBIE JJIEMEHTHI 110 GOpMYJIE

N/(exARvy:) <1, (35)
rae @y — KoO3GQUIHEHT YCTONYHBOCTH IIPH LUEHTPAIBHOM CXKATHH, ONpPENC/IEMEBIH COIIaCHO
TpeboBannsam 7.1.2.

IIpu A, <A, IpoOBEpKH YCTOMYMBOCTH M3 IIIOCKOCTH JEUCTBUS MOMEHTa He TpeOyeTcH.

7.4.6 Ilpu npoBepke Ha YCTOHYHBOCTH BHEUEHTPEHHO CXKATBIX CTEP)KHEH CKBO3HOIO
CEYEHUS C COCAVHHMTEC/IBHBIMH IUIAHKAMU WIM pelIeTKaMH CIEAYET BBIITOJHATH KakK pacyer
CTEPXKHA B LIEJIOM, TaK ¥ OTACIBbHBIX BETBEH.
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[Ipu pacuere CTEp)KHS B LIEJJIOM OTHOCHTEIBHO CBOOOJHON ocu Mo dopmyae (28),
KOorja peleTKa HIM IIJIaHKU paclojiokKeHbl B IUIOCKOCTSX, [MapauIeIbHBIX TJIOCKOCTH

nelcTBHSI MOMEHTa, KOG PHIHMEHT @, CleAYyeT onpeaensaTs no tabnuue E.2 B 3aBHCUMOCTH
OT YCJIOBHOH MpPUBEAEHHOW THUOKOCTH A, W OTHOCHTEIBHOrO 3KCLUCHTPUCHTETA m,

onpene/IieMoro 1o GopMmyse
m=eAall, (36)
rone e =M/ N — 3KCUCHTPUCUTET, NpPH BBIYMCICHHUH KOTOpOro 3HaueHus M  caepyer
[IPUHUMATE CcorjlacHO TpeboBanusm 7.4.3;
a — PacCTOAHME OT TJIaBHOM OCH CEYEHHUs, NEPNEHIUKYIAPHON IUIOCKOCTH
IEHCTBUSA MOMEHTa, J0 OCH HauboJiee CXaTol BETBU, HO HE MEHEe
pPacCTOAHHUS OO OCU CTEHKH BETBH,;
I — MOMEHT WHEpLMHU CEYEHHUSI CKBO3HOIO CTEPXKHS OTHOCHTEJIBHO CBOOOINHOH
OCH.

ITpu 3HaueHusx m > 10 pacyeT Ha YCTOMYHUBOCTb CTEPXKHS B LIEJIOM HE TpeOyercs; B
3TOM CJIy4ae pacyeT CAeAYET BBIMOJHATE KaK 11 U3rudaemMpIX 3JIEMEHTOB.

[Ipy pacuere OTHEIBLHBIX BETBEH CKBO3HBIX CTEp)KHEH ¢ pemierkaM no gopmyle (2)
MPOLOJABHYIO CHIIY B K&XXIO! BETBH CIE€AYET ONPEACIATh C YUCTOM JONOJHUTENIBHOIO YCUIIUA
N,4 OT MOMEHTA. 3HAYEHHUE ITOTO YCUIIUA CIEAYET BBIYUCIATD 10 PopMyJIaMm:

Naa =M, / b — nipy n3rube cTepKHA B NIOCKOCTH, NIEPNICHAUKYISPHOR OCH y —y, 1A

ceyeHud TtunoB 1 u 3 (cM. Tabauny 14);

Noa=0,5M, / by — 10 x)e, 1ia ceuenuit Tuna 2 (cM. tabauny 14);

Nyg=1,16M,/ b — npu u3rude cTepxHs B MIOCKOCTH, NEPNEHAUKYIAPHON OCH X — X, UIA
ceueHUH Tuna 3 (cM. Tabauny 14);

Nga = 0,5M, / by — 10 XKe, nada cedyeHu Tuna 2 (cMm. Tabauny 14).

3nece b, by, by — paccToOAHMA MEXKOY OCAMHU BeTBEH (CM. Tabauiyy 14).

[Tpu u3rube cTepkHsA CKBO3HOro ceyeHus Tuma 2 (cM. Tabiuiry 14) B ABYX IIIOCKOCTSX
yCUIIHE Nyy CHENYET ONPEHCIATE 110 hopMyie

Naa=0,5 (M,/ by + M,/ by). (37)

[Ipu pacyere OTHENBLHBIX BETBEM CKBO3HBIX CTEp)XHEHW ¢ IIaHkamu B Qopmyse (28)
CleyET YYUTBIBATh AOTIOJHUTENbHOE YCHIIHE N,y OT MOMEHTa M M MECTHBIA U3rud BETBEH OT
$akTHYECKON WJIM YCIIOBHOM IOMNeEpeyHOM cuisl (KaK B rosgcax 0e3pacKOCHON pepMbl).

7.4.1 Pacuer Ha YCTOHYMBOCTH CTEP)KHEH CIUIOLIHOTO TIOCTOSAHHOIO CEYEHMH,
[IOABEPKEHHBIX CXKATHIO K U3rH0Y B JABYX I'IaBHBIX INIOCKOCTAX, IIPY COBMNAJCHUHU MIOCKOCTH
HauOOJBIIEH XECTKOCTH ([ > 1) C MIOCKOCTBIO CUMMETPHH, a TAKXKe NMPH CEYCHHH THna 3
(cM. Tabnuny 14), cienyer BBIIOIHATE 1O GOpMYyIIe

N/ (@eyARY) <1, (38)

I Qeyy= Py (0.64c +0,44/c).
34eChb CleAyeT ONpeaenaTh:

Pey — corilacHo TpeboBaHusM 7.4.2, npuHUMas B ¢opMyjax BMeCTO m H A

COOTBETCTBEHHO My U A ;
¢ — corijacHo tpeboBanuam 7.4.4.
Ecmuy my, < 2m, , TO, KpOMe pacuera 1o d¢opmyie (38), cienyer MNPOU3BECTH
AOIOJIHUTEIRHYIO MPOBEPKY MO popmynam (28) u (32), npuaumas e, = (.
Ecmn A, > A, , 1O, KpoMe pacyera no dopmyne (38), ciaenyer NPOU3BECTH
NOMOJIHUTENBHYIO NTPOBEPKY 110 hopMyJe (28), mpunumas e, = 0.
3HAYCHHUS OTHOCUTENAbHBIX 3KCLIEHTPUCUTETOB CICAYET BBIYUCIATH MO POpMyiaMm:
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me=e; Al Wy m my=e, A/ W, (39)
rae We, i W, — MOMEHTBl COTIPOTHBJICHUS CEYEeHUW Mg HauOoJIee CXaToro BOJIOKHA
OTHOCHUTEJIBHO OCEH COOTBETCTBEHHO X —X H Y — ).

Eciyn miockocts HauOOJBLIEH KECTKOCTH ceYeHUst CTepXHA ([; > [,) HE COBIAMAET C
NJIOCKOCTBhIO CHMMETPHH, TO PAaCYECTHOE 3HAYCHHUE M , CIIEAYET YBEIHYHUTD Ha 25 %.

7.4.8 PacueT Ha yCTOMYUBOCTH CKBO3HBIX CTEpXXHEH U3 IBYX CIUIOHIHOCTEHYATHIX
BETBEHA, CHUMMETPUYHBIX OTHOCHTEIBHO OCH X — X (PUCYHOK J), C peuieTkamMd B [BYX
napauieabHbIX TUIOCKOCTAX, TOJABEPXKEHHBIX CXATHIO U M3rudy B o00eux rIiaBHBEIX
IJIOCKOCTAX, CJIEAYET BHIITOJIHATE:

IJIA CTEPXKHA B LIEJIOM — B IJIOCKOCTH, NapajlIeIbHON IIJIOCKOCTAM pPEeLIETOK, COIacHO
tpebGoBaHuAM 7.4.2, npuHKUMad ex = 0;

[V OTAE/NBHBIX BETBEH — KaKk BHELICHTPECHHO CXKATBIX JIEMEHTOB MO ¢opMyiam (28) U
(32); npyd >TOM INPOAOJBHYK CHJIY B KaXJOM BETBU CHECAYET OMNPEACHATH C YYETOM
JONOJIHUTEIBHOIO YCUJIUA OT MOMeHTa M, (cMm. 7.4.6), a MOMEHT M, pacnpeaciiarb MEXIY

Pucynox § — Cxema cTepKHA CKBO3HOIO CeYEHHA U3 ABYX CIIOLIHOCTCHYATHIX BETBEH

BETBAMH ITPONIOPLIMOHATIBHO UX KECTKOCTAM [ (CM. PUCYHOK J); €CJIX MOMEHT M, NCHCTBYET
B [UVIOCKOCTA OOHOHM H3 BETBEM, TO CIECAYET CUMTATH €0 MOJHOCTHIO NEPEAAOLUMUMCS HA 3Ty
BCTBb.

[Ipn pacuetre otmensHOM BeTBH MO ¢opmyne (32) rHOKOCTL €€ OompeacnsieTes o
MaKCUMAJIbHOMY PACCTOSHHIO MEXAY Y3JaMHU PELICTKH.

7.4.9 PacyeT COeIMHUTENBHBIX IIJIAHOK MJIM PELIETOK CKBO3HBIX BHELUEHTPEHHO CXKATBIX
CTEPXKHEN CIEAYET COrjacHo TpeOoBaHUuAM 7.2.6 U 7.2.8 BBINOJHATE HA TOIEPEYHYIO CHIY,
paBHYIO O0abIEMY U3 JBYX 3HAYCHHUM: QAKTUYECKOM IMONEepeyHOH CUIbl O WU YCIOBHOM
[1ONepeYHoi cuibl Qp, BBIYMCIIEMON cornacHo TpedoBanusimM 7.2.6.

B cayuyae, xoraa gakrtuyeckas mnorepeyHas cuna Oosblle YCIIOBHOH, BETBH CKBO3HBIX
BHELICHTPEHHO CXKATHIX 3JIEMEHTOB, KaK IIPaBUJIO, CACAYET COSAUHSATh PELIETKaMHU.

7.5 IlpoBepka yCTOHYMBOCTH CTEHOK H MOSICHBIX JIMCTOB M3rud0aeMbIX M CKATBIX
3JIEMEHTOB

Cmenku 6anokx

7.5.1 Crenkun 06anok A oOecreyeHUs UX YCTOMYUBOCTH CIEAyEeT YKpPEIIATh
JIBYCTOPOHHUMH peOpaMu:

NONEPEYHBIMH, TTIOCTABJICHHBIMUA HA BCIO BHICOTY CTEHKH;

[OIIEPEYHBIMKM M TIPOAOJIBHBIMHA, a TakKXe IONEPEUYHBIMUA IPOMEXYTOYHEBIMH,
PacIOJIOXKEHHEIMY B CXKATOM 30HE CTEHKH Oanky.

27



02 Tadoauua 17

C10T°0ELET'8CI O

3Hatfe;m;r_<oggmuneﬂ_m§_ _ -
| Tun Cxema ceucHHs oL NpH _ B npu
CeUCHHUR Y SKCLICHTPHCUTET I<m < $ ~ = E
) ?»ng_3,8 _ | A, >338
Yo
— W
) < | L
| —
"y
b
y, y
ik
| o v 0,75 + 0,05 m 1
) = I-— e " NCHES
y y
RV
3 X ‘ - ix
|
y
y S
4 ® 1-(0,25-0,05m, )1,/ 1 1= (1- (@, / @, Y2L/I-1);
X --- F—- A leﬂpﬂ 12/11’(0,5
y
| 5 3aMKHYTOE HIH CKBO3HOE k 0,55 + 0,05 m, 1 ¢,/
C pelIeTKaMH1 WK TUIAHKaMH _ 1 | N Ty




6C

Oxonuanue madbauyol 17

Obo3nauenus, npursmole 6 mabnuye 17:
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@ . — 3HAYEHHE P , IPH ?Ly =3.8.

[l puMmeyaHns
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7.5.2 Pacyer Ha yCTOHYMBOCTH CTEHOK OajlOK ClIeAyeT BHINIOJHATL C YYETOM BCEX

KOMIIOHEHTOB HANpsXX€HHOT'O COCTOSHUA: O, T U Ol HanpsmKeHUss O, T U GOy CHEAYET
BBIYMCIIATh B MPEANONOKEHUM yNpyroi paGoTel MaTepHalia 10 CEUYEHHIO OpyTTO 0€3 yuera

KO3 PULIMEHTa @p.
Cxxumaroniee (KpaeBoc) HANpsXKEHHE O Y pacUETHOM I'paHULUB! CTEHKHU, MIPUHHMAEMOE

CO 3HAaKOM «IUIIOC», U CpedHee KacaTelIbHOE HAIpsKEeHUe T CIENYEeT BBIYHCIATH IO
dopmyJiam:
c=Myll, (40)
T=Q/(tw hw), (41)
rae Mu () — cpeaHHe 3HAYEHHA COOTBCTCTBEHHO H3rHOAIONIETO MOMEHTA M TONECPEYHOU
CHJIBI B IIpeliesiaX OTCEKa; €C/IM JJIMHa OTCeKa g (pacCTOSHHE MEXIY OCAMHU
MONEPEYHBIX pedep KECTKOCTH) OOoMblIe €ro pacyeTHOM BBICOTHI Ao , TO
3HaYCHUA M U Q clieAyeT BBIYUCIATDL KaK CpeaAHue 11 00jiee HanpsXKEeHHOro
y4yacTKa C IUIMHOM, DaBHOM h.r; €CIIM B IIpelejlax OTCEeKa MOMEHT WM
IOIIEpeYHass Cwjla  MEHAIT 3HAaK, TO KX CpEOHHE 3HAYCHUA CICAYyET
BBIYUCIIATH HA YYACTKE OTCEKA C OJIHUM 3HAKOM;
hesf — pacyeTHast BBICOTA CTEHKH, paBHasA: B OayKax ¢ MOSCHBIMH COSIUHEHUSIMHU Ha
BEICOKOTIPOYHBIX 0ONTaX — pacCTOAHUIO MexAy OmmkalmmMu K ocH Oanku
KpassMH TIOACHBIX YTOJIKOB; B KJEMaHbIX OalKkaX — PpacCTOSHUIO MEXIY
OMmkadinMU K OCH OaNIkM pUCKaMM MOSACHBIX YIOJIKOB; B CBapHBIX Oajikax —
[I0JIHOH BBICOTE CTEHKH; B NPECCOBAHHEIX MPOQUIIIX — BEICOTE B CBETY MEKIY
MoJIkaM#u (pUCYHOK 6);
h, — TIOJHAas BHICOTA CTEHKHU;
fw — TOJIIMHA CTCHKH.
MecTHOE HaNPAKEHUE Gy (Oloy) B CTEHKE O] COCPEAOTOYCHHON HATPY3KOH clieayeT
OIIPEJICNIATH COTJIACHO TpeOoBaHUAM 7.5.4.
7.5.3 YCTOHYMUBOCTh CTEHOK 0Oanok Cieayer CYMTaTh OOECIIEUYEHHOM, €CJIM YCIIOBHas

ru6KOCTh CTEHKH A, = (hef / t) VR/E He NpeBBIIAET MpeeTbHbIX 3HAYESHHUIA:

75(1-95R/E)NR/E — nns cBapHBIX WIH IPECCOBAHHEBIX OAJIOK;

115 (1 - 123 R/ E)NR/E — nnga 6aiok Ha 607Tax ¥ BEICOKOIIPOYHBIX O0JITaX.
IIpy HanuMuuKU MECTHBIX HAINPSKEHUM B CTEHKaX 0ajloK YKa3aHHBIE MNPEACIIbHBIC

3HAYCHUA A, cinenyer yMHOXaTh Ha 0,7.

CTeHKM 6ajloK CIEAYET YKPEIUIATh MOonepeyHbEIME pedpaMil XKECTKOCTH (CM. 7.5.6) npH
A, 2,35,
7.5.4 Ilpu cOCpeROTOYCHHOM Harpy3ke Ha BEpXHeM mnosice Oalku B MeCTax, HE

YKPEIUICHHBIX peOpaMy, MECTHOE HAIIPAXKEHUE B CTEHKE I10J IPY30M Gy CACAYET ONPEAECNATD
o popMyJie

F
O = ——— ]_, (42)
tl Ry,
e F — pacyeTHoe 3HaYeHHE COCPEJOTOYECHHOM HArpy3KH (CHIIBI);

[ — TOJNIUUHA CTEHKW,

s
¢

— YCJIOBHAA JJIMHA PACNIPENCIICHNS COCPEAOTOYCHHON HArpy3KH;

€
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¢ — KO3(pQULHUEHT, MIPUHUMAEMBIA paBHBIM 3,25 A ¢BapHBIX OaloK u 3,75 —
Ha BBICOKOMPOYHBIX 00JITaX;
Iy — MOMEHT UHEpLUHU NosAca 0Ky OTHOCUTENIBHO COOCTBEHHOMN OCH.
B orcekax, rae MecTHas Harpyska MNpUJI0KEHa K pacTAHYTOMY NOACY, OAHOBPEMEHHO

YUHHTHBIBAIOTCA TOJIBKO lXBa KOMIIOHCHTA - OC U T HIH O U T.

Pucynox 6 — Pacdernbl¢ pa3Mepbi CTEHOK, CBECOB I0JIOK, MOSICHLIX JIUCTOB B IIPECCOBAHHBIX,
COCTABHbLIX H FHYTHIX NPOPHISX M THNLI NPECCOBAHHLIX NpoduieH
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PacyeT Ha yCTOMYMBOCTH CTEHOK 0aJOK CHMMETPHYHOTO CEUYECHHS, YKpPEIICHHBIX
TOJIBKO TOTIEpEYHBIMH pebpaMu KeCTKOCTH, NPH HAJIUYHH MECTHOTO HalpsXKECHUS (Ope # 0)
CJIEAYET BBITOJHATD.

a

a) NMpu -];—5 0,8 — no popmyine
ef

(0/ O +Gc | Oloc cr )2 +(t/1, )2 /0,99 <1, (43)

rme O, Gpe UT — 3HAUEHMS, ONIpeNeTIieMble COTJIACHO YKa3aHuAM 7.5.2;
O, U T, — 3Ha4YeHUs, onpeacnsieMele no popmynam (50) u (51);
Olocer — KPHUTHYECKOE  HANPSHKEHUE CMATHUA CTEHKH TIOA  HArpy3Kow,
onpenenseMoe o GopMye

Olocer=C1 R/ 'xz , (44)

_‘E.\/__-’E-
tVE~

3 — 3Ha4YeHM, ONpeAeNs€MBIE COTJIACHO YKa3aHHuaAM 7.5.5;

0,5 n 1,0 1,4 {

11,28 | 14,52 | 17,77 | 21,86 | 26,80

Qbo3navenun, npunamoie 6 mabauye 18, — c™m. 7.5.2.

3pech ¢ — ko3ddUIMEHT, IpUHUMaeMbiit o Tabauue 18, AZ

TadOnuira 18

l a
OTHOWEeHUHE —

»
Koaddbuumenr c

2,0

45,00

0) opu Za_> 0,8 — no dopmyne (43) nBa pa3sa:
ef

[pH IIEPBOH MIPOBEPKE O CIAECAYET ONMPEACIATH IO POpMYJIe
6o =C2 R /22, (45)
riue C2 — KOY(QPULUMEHT, NpUHUMAEMBbIH o Tabauile 19;

[pY BTOPOH MpPOBEPKE G, ciaenyer onpeacnate no dopmyne (30) , a Gpeer — IO
dopMmyie (44) ¢ TOACTAHOBKOM BEJINYMHBI a / 2 BMECTO a.

TaGnuma 19

a | |
OTHOlUECHHE ;—-— 1,0 1.2 1.4 1,6 1.8 [ 2.0 2,2 24 2,6
ef

I;_Koa PHUMEHT C; 33,70 38,77 | 45,26 | 53,16 | 62,18 | 72,20 | 83,75 | 96,16 | 109,56
9,

bo3HaverUA, npuHamsle 8 mabauye 19, ~ cMm, 7.5.2.

e e o

B cTeHke, yKpemjIeHHOH mNpoNOJbHBIM pedpoM IKECTKOCTH, pPAacCTONOXKCHHBIM Ha
pPacCTOSHHU A OT CKATOH KPOMKH OTCeka, 00e NIAacTHHKM, Ha KOTOpble pedpo pasaenser
OTCEK, CIEAYyET NPOBEPATH OTACIBHO:

nepeyio NAACMUHKY, DACHONONCEHHYIO MEJNHCOY CHCAMbIM NOSACOM U NPOOOSbHBIM
pebpom, — 110 popmyine

1
P [G / Gerl + Cloc / GCloc,cr,1 + (T / Tcr,l)z ] < 1! (46)

0,99
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roe Opp | = T " =, (47)

2
l+p,t2
Cloc.cr =(1,24+0,476p1)--(-—--51-)-——-—x}-§-, (48)
,"‘1 a
3nech A = (b /) VR/E; N, = (a/f) VR/E;

W — [apaMeTp, paBHeIN: a/ hinpua/h <2 upu=210pu a/ h > 2;
Te1 — HaNpshKeHHeE, onpeaensemoe no popmyine (51);
3 — 3HAYE€HHU, ONPEACIAieMBbIC COrNIaCHO yKa3aHuaM 7.5.5;

8MOPYIO NAACMUHKY, DACNONONCEHHYIO MENCOY DACMAHYMbIM NOACOM U NPOOONbHLIM
pebpom, — 110 popMyIie

r-cy(l"'zhl /hef) . cloc,Z

cr,2 G[GC,C!‘ ,2

[OE O o2 U Torp — HAIPSDKEHUS, ONpeElNeIseMble COOTBETCTBEHHO M0 QopMynaMm (57)
u(51);
Oloc2 — 0,401;
Cloccr2 — HAIpsDKEHUE, onpenensemoe no gopmye (44) u tabimuel 8, npuHuMas
a/ (he— h1) BMECTO a / hey .

Ecan nepBas nmnnacTHHKAa YKpEIUIEHA OOMNMOJHUTENBHO KOPOTKMMHU MNOIEPEYHBEIMHU
pedpaMu, TO UX CJIEAYET JOBOLUTH A0 IIpOAOJABHOr0 pedpa. Ilpu 3TOM A1d mpoBEpKHU IIEPBOH
[UIACTUHKU HEOOXOAUMO NMPUMEHATE GopMysl (46) u (48), B KOTOPBIX a CIEAYET 3aMEHSATH
BEJIMMHUHON q; (TAE a) — pacCTOAHHE MEXAY OCAMM COCEAHUX KOPOTKUX pedep).

[IpoBepka BTOpPO# NJIAaCTHHKH B 3TOM Cliy4yae OCTaeTcs 0e3 U3MEHEHHUIA.

7.5.5 YCTOWYMBOCTH CTEHOK OalOK CUMMETPUYHOI'O CEYEHHSN, YKPEIUICHHBIX TOJIBKO

MONepeYHbIMU peOpaMH )KECTKOCTH, IIPHU OTCYTCTBHUA MECTHOI'O HANPSIKEHUA (Cjpc = ()
CCAYET CUUTATH OOECIIEYEHHOM, €CIIA BHITIOJIHEHO YCIOBHE

| 2 2
c/c.) +(1/7 <1, 49
5, V(o/0a) +(v/%) (49)
rie Ger=30R / A%; (50)
ter=10,3 (1 +0,76/u* ) Ry/ A3 ; (51)
. \2
11 (?‘—0,7
9=1——-———-—-—-R-’-- (52)
14507 —
E
(31€Ch npu%- < 0,7 cnenyet npuHUMaTh 3 = 1. 3HaYeHUA %—> 1 He monmycKarTCH);

Y. — CIIEAyeT NpUHUMATh 1o Tabiuie 6;

B ¢popmynax (49) — (52):
. — OTHOIIEHHE OOJIBLIEH CTOPOHBI OTCEKA CTEHKH K MCHBIIICH;
-Xd =(d/ 1) JR/E — yCnoBHas rHOKOCTE OTCEKa CTEHKH BBICOTOH d;

d — MEHbLIasA U3 CTOPOH OTCEKa CTCHKH (/s UK a);
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O; = J-g-oz +37% (33)

B creHke Ganky CUMMETPUYHOrO cedeHMs (IIpH OTCYTCTBMHM MECTHOIO HAIPSIXKEHUS),
VKPETUICHHONW KPpOME NOIEPEYHBbIX pedep OAHUM NpOoAOJIbHBIM peOpOM, pacIiojiOKEHHBIM Ha
PaCCTOSTHUU /1 OT PacyYCTHOM (CXKATOM) rpaHHULBI O0TCEKa, 00€ IUIAaCTHHKH, Ha KOTOpPhIE€ 3TO
pebpo pasaenser oTcek, CIeayeT paCCUUTHIBATE OTAE/IBHO:

a) NIACMUHKY, PACNONONCEHHYIO MENCOY CHCAMBIM NOACOM U NPOOONbHBIM PEbPOM, —
1o GopMmyiie

| V|
2 +( - <1, (54)
S'Yc | Ocr,l Ter,l )
4,76 R
rae O, =—— =3 (55)
1 1_—}3]— klz
hﬁf

(3mech A= (h;/t,) NR/E — YCTOBHas THOKOCTh INIACTHHKH BBICOTOH /1 );

To1 — CAEAYET onpeaenits no ¢opMmyiae (51) ¢ NOACTaHOBKOH
pa3MepoB NMPOBEPAEMON IACTUHKH;

89 - cinenyert onpeaensath no opMmysie (52), npuHUMas IIPH 3TOM

2
O; = M o +2,431%;
hys

Y. — ClexyeT NpHHKMATh 1o TabjHLe 6;

0) nracmunky, pacnonoiceHHyIo Mexcoy pacmsaHymoiM HOACOM U NPOOOTbHLIM pebpom,
— 1o QopmyJe

(56)

rie (37)

Ter2 — CHEAYET onpelensars 1o ¢opMmyine (51) ¢ noacTaHOBKOM pa3MEpOB
IMPOBEPAEMON MIIACTHHKH;
Y. — CIEXyeT NpUHUMATh IO TabaHLe 6.

7.5.6 B cTeHke, YKPENNEHHON TOIBKO MONEPEeYHBIMHA pedpaMu KECTKOCTH, IUPUHA UX

BRICTYNAIOUIEN 4acTU b, NOKHA ObITh IJIA NMapHOro CUMMETPHYHOro pebpa HEe MeHee —

h .,

——+ 40 MM; TommMHa pebpa ¢ — He MeHee b,/ 12; paccTosHHME MEXAy pebpamu He

30
JIOJDKHO TIPEBBIIIATH 2/,f.
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7.5.7 IIpy YyKpemnjneHUH CTEHKH I[IONEpeYHbIMH pebpaMH U OJHUM  I[TapHBIM
POAOIBEHBIM pPEOPOM KECTKOCTH MECTA PACIOIONKEHUS U MOMEHTBI MHEPIIMUA CEYECHHUM 3TUX
pedep DOJKHEL YAOBIETBOPATH TpeboBaHusM 7.5.6 u dopmynam Tabaunsl 20.

IIpy pacnosioxkeHuu npogobHOrO U MONEpEeYHbIX pedep KECTKOCTH ¢ OAHOW CTOPOHBI
CTEHKH MOMEHTHI HHEPLUMH CEYECHUM KaXKJI0T0 U3 HUX CIIEAYET BBIYMCIATE OTHOCUTEIBHO OCH,
COBINAJAIONIECH ¢ OnxKailen Kk pedpy rpaHbIO CTEHKHU.

7.5.8 VY4acTOK CTEHKH Oallkh HaJ ONMOpPOM CIERYET pacCUUTHIBATh HA YCTOMYUBOCTD

[IpA LEHTPAJNbHOM CXXAaTUM M3 IIJIOCKOCTH OajJKd KaK CTOMKY, Harpy>X€HHYIO OIIOPHOM
peakLmen,

Tadbauma 20

. — MoMeHTE! HHEPLHH Eeé——_—____—EEa_
MOTEPEYHOrO L______—EPOHOHBHOFO (1)

& (1) TpeGyeMoe —TIPCACAAbHOL

- MHHHMAaILHOE MaKCHMAJIbHOE
> | 25-05a/hy d't),/ hy LShyt), Thept
0.25 1 23ne3 | (1,5-04a/hy)d’t> /by 1,5hert, 8,5hes £,
w0 1,Shest) - -

[IpuMmedaHnue-—Ilpu BeluucneHuu I[,; AN HPOMEKYTOUHBIX 3HAYEHHMH Ay / h, NOMYyCKaeTCH
JIMHCHHAS WHTEPIIOALHA,

[Ipy ykpemneHMH cTeHkH OajJkd ONOPHBIMM pedpaMu KECTKOCTHM ¢ LIHPHUHOM

BbICTYTNAaromen 4actu b, (kak npasmno, He MeHee 0,50 , 30echb by — WIMpPHHA HHXKHETO IMosca
0anKku) B pacyeTHOE CEUEHHME ITOH CTOMKH CleAyeT BKIIOYaTh CEYCHUE OMOPHBIX pedep H

[OJ0CH! CTEHKH IIMpHHOH He Gostee 0,5 £, v E/ R ¢ kaxIoi cTopoHsl pedpa.

Tonmuua onopHoro pedpa MeCTKOCTH ¢, AOMkHA OBITh HE MeHee 30,/ R/ E , rae b, -

[UMPUHA BBICTYIAKOINEN YaCTH.
PacyeTHyr0 IJIMHY CTOMKH CleAyeT NMPUHUMATHL paBHOM pacyETHOM BBICOTE CTEHKM
63.J'IKH hef .

Hwxune Topusl OMOPHEIX pedep KECTKOCTH LOMKHBI OBITE IIJIOTHO NMPHUTHAHBI HIIH
[MPUBAPEHE! K HIDKHEMY NOCY Oalku ¥ paCCYMTaHbl Ha BO3JEHCTBUE ONIOPHOU PEaKLHH.

Cmenku yenmpanvHo, 6HEYEHMPEHHO CHCAMDBIX U CHCAMO-U3ZUDAEMBIX I1EMERMOB

7.5.9 Jlna UEHTPadbHO CXAThIX JJEMECHTOB YCIOBHYK) TI'HMOKOCTh CTEHKH

A, = (hef /fw)\/R / E cnenyer NpHHUMATL HE Oojiee 3HaYeHHH, onpeAesIIeEMbIX 10 QOpMyIam

Tabauie! 21.
[Ipy Ha3sHaYeHHH CEUYE€HHSA OJJIEMEHTa IO IIPEACJIbHOM THOKOCTH, a TakKXe IIpH

COOTBETCTBYIOIIEM O0OCHOBaHHMM pacdyeTOM, HAaHOOJbIINE 3HAUYCHHUS A, CIEAYET YMHOXAaTh

fR N =
Ha KO3)PHULIMEHT 2 (roe ¢ = = ), HO He Oosiee yeM B 1,5 pa3za. IIpu 3TOM 3HaYeHHs A,
C
cienyeT npuHUMaTh He Ooliee 35,3.
7.5.10 Jlna BHEUEHTPEHHO CXXaThIX Y CXATO-U3rHOaeMEBIX 3JIEMEHTOB YCJIOBHYIO

_ c-0
r’MOKOCTh CTEHKM A, CIEAyeT ONpeleisaTh B 3aBHCUMOCTH OT 3HAYCHUA O = 1

(roe

W

o
G — HauboJiplliee CXKUMAIOLIEE HAMPSHKEHHE Y pacueTHOM IpaHMIbl CTCHKH, IPHHHMAEMOEC

35



CII 128,13330.2012

CO 3HAKOM «ILIIOC» M BBIYHCIEHHOE 0€3 yuyeTa KO3PPHUMUECHTOB P, @Poxy HIH CQ;, G| —
COOTBETCTBYIOIIEE HANPAKECHHE Y INPOTHBOIOJIOXKHOW pacyeTHOM TIpaHMLBl CTCHKH) H
NIPUHUMATE He 00JIee 3HAYEHUH, ONpeaeIsieMBbIX MPH:

o <05 -nmo 7.5.9;
— ’R
A, <31 [—QCa-1); (58)
o)

a =1 - nodopmyne
0,5< a <] ~ ITHHEHNHON HHTEPIIOIIUNEN MEXKAY 3HAUYCHUAMHU, BEIYHUCIICHHBIMH IIPH
o=035uoa =1.

Tadnuua 21

Haunbonbuine 3Ha4eHus ?Lw [TPU 3HAYEHHUAX

CedeHne aneMeHTa YCJIOBHO#M rHGKOCTH CTEpXKHA
I A<l A2
52

| 3,1

HByTaBposoe

H-obpa3noe 3,5

HlsennepHoe, Tpybuartoe

IPAMOYTOJBHOE (/o — A4 E 2,5
GonbIuel CTEHKH) i ® + 507

| Tpybuaroe kBagpaTHOE E — 2,25
-E + 507

[Ipuymeuyannd

1 IlpuBeacunsie B TabauLe 21 JaHHBIE OTHOCATCS K CBAPHBIM U MPECCOBAHHBIM ITPOPIILAM.
2 llpu BeruucneHun ?L U151 IPOMEXXYTOYHBIX 3HAYEHMH A JOIYCKACTCA JHHEHHAS MHTEPIOALISA

 MEXIy 3HAYCHHSAMH NpH A=1 u _7&.= .

7.5.11 Ilpu ykperieHHMM CTEHKH BHEHEHTPEHHO CXATOro WM cmaTo-H3m6aeM0ro
NEMEHTAa TMPOAONBHBEIM pPeOpPOM KECTKOCTH ¢ MOMEHTOM HMHEpLMH [y 2 6heft
PacIOJIOKEHHBIM ITOCEPEANHE CTEHKH, HauboJlee HarpyXEHHYI0 4YaCTh CTEHKH MEXAY I0ACOM

U OCbl0 pebOpa clelyeTr pacCMaTpuMBaTh KaK CaMOCTOATENBHYIO IUJIACTHHKY M IPOBEPATEH
cornacHo Tpebosanusm 7.5.10.

[Ipoponenbie pedpa )XECTKOCTH CleAyeT BKJIKOYATE B PACUCTHBIE CEYEHUS 3TIEMEHTOB.
Eciy yCTOMYMBOCTE CTEHKM HE 06¢cIeYeHa, TO B pacyeT CJICAYET BBOAUTH ABa KpalHUX

y4acTKa CTeHKH mupuHoi no 0,6 t, v E /R , cunTas oT rpaHUL paCuE€THON BBICOTHI.
7.5.12 CreHku BHEUEHTPEHHO CXKAThIX 3JIEMCHTOB CIUIOMIHOrO Ce4YEeHHUs (KOJIOHH, CTOEK,

ONOp M T.1.) MpH A, 2 2,5 cilenyeT, Kak IPaBHIIO, YKPEIUIATH IIONEpeYHBIMH peOpaMu

)KECTKOCTH, PAaclOJIOKEHHBIMH Ha pacCTosAHuUM 2h,s OJHO OT JPYIoro; Ha KaXIOM
OTIIPABOYHOM 3IEMEHTE JODKHO OBITH He MeHee ABYyX pedep. IlpH HaMMYMK NPOAOJIBHOIO
pebpa paccTosHUE MEXAY IONEPEYHBIMH pedpaMu JONMyCKaeTCs YBEIUYUBATh B 1,5 pasa.
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MMuHUMaJIBHBIE Pa3Mephbl BBICTYIIAIOUICH YaCcTH MONEPEYHBIX pedep KECTKOCTH ClieayeT
[IPUHHUMATDh COIJIaCHO TpeOoBaHUsIM 7.5.6.

Iloacnvle aucmovt u noOnKu YermpanvHo, cxrcamo-

U3ZHOAEeMbBbIX U U32UDAEeMbIX IT1eEMEHM 08

BHEUECHMPEHHO CHCAMbIX,

7.5.13 PacyeTHyI0 IUMPHUHY CBeCa NOACHBIX JIUCTOB (I10JI0K) D,s CIEAYET NMPUHHUMATH
pPaBHOHM pacCCTOAHUIO (CM. PUCYHOK 6):
B IIPECCOBAHHBIX, COCTABHEIX M CBApHBIX JIEMEHTaX 0€3 MOACHBIX JINCTOB — OT TI'PaHU

CTEHKHU J10 Kpas TIO0JIKY;
B OOJITOBBIX JIEMEHTAaX C MOSCHBIMU JIMCTaMU — OT OjiMKaillue#t puCKH OGOJITOB 10

cBOOOAHOTO Kpas JHCTA.
[Ipy Hanuyud ByTa, 00pa3yiomero co ¢csecoM yroi He MeHee 30°, pacyeTHYIO IIMPHHY
CBECa CJICAYET U3MEPATH [0 Hayalla ByTa (B cl1y4ae BBIKPY)KKH— MPUHUMATDh BIIUCAHHBIN BYT).
7.5.14 B ueHTpansHO, BHEUEHTPEHHO CXKATHIX H CXKATO-U3rHOAEMBIX 3JEMEHTax

3HayeHWe TIUOKOCTH cBeca moOsACHOro jsucra (monku) A, =(by/t) VE/R cnepyer

[IpMHUMATh HE 0oJiee 3HAYCHHH, YKa3aHHBIX B TabOaumue 22 B 3aBHCHMOCTH OT YCJIOBHOM

FMOKOCTH A U THUIA CeYeHHH (rae b, cliedyeT NMPUHHUMATL B COOTBETCTBUU ¢ 7.5.13; 1 -
TOJIIIIHHA CBECa).

B ciyyae HeZOHaNpsDKEHHS DJICMEHTa HauOoNblIWE 3HA4YeHWs A, W3 Tabnuusl 22

Ro,
o

Heo0XoaUMO MpUHUMATh He Gosee 1,3 (3aech ¢, — MEHBIIEE U3 3HAYCHUHN @, @p, Pexy, CO,

y N
KCMNOJIL30BaHHOE MPH MPOBEPKE YCTOMUMBOCTH CTEPXKHA; C =— ).

A
7.5.15 B wusrubaemeix sneMeHTaX HauOOJUBLIYIO T'MOKOCTH CBecCa MOACHOrO JINCTa

(OJIKU) TPECCOBAaHHBIX M CBAapHBIX OaloK claeAyeT HasHAyaThb C Y4YETOM IIpeACIbHBIX
pa3sMEPOB CBECOB, ITPUBEINCHHBIX B Ta0nuue 22 a1 A < 1.

pa3, HO He Oosiee yeM B 1,5 pasa, IpU 5TOM 3HAYCHHUSA A

cCleoyeT YBeJIMYHBaTh B

Tabnnuya 22

r‘__*'ﬂ_*%—m rwT—————

——-M-T—u—ﬂ-—n—-_“_—m-—-——_—_——-“-——_—-—_— —— -

JIMHEHHAsA WHTEPMOJIALMA MEXKIY 3HAYCHUAMUA P A=1 U A =5,

XapaKTepHCTHKa [MONAKU Haﬁﬁoﬂblﬂﬂe SHAYCHUA l f [MPH 3HAYCHHUAX
(MOACHOrO JICTA) CJIOBHOM rHOKOCTH CTEDXKHSA
M CEYEHHS NIEeMEHTA % <1 %> S
14 |
| HeoxkaMieHHas MMOJIKa 7 — - 0.8
| IBYTaBpa ¥ TaBpa | J — + 507 ’ I
____________3______|_
HeokaiiMiieuHasa 0Onp1IAas IOJIKA ______._1 : _ i
HEPABHOIIOJIOYHOTO YTOJIKa, CTEHKA * E | 0,8
TaBpa U M0JIKA LIBEIEPa N +307
SR — —
| 14 |
HeokaliMieHHas 1MoJIKa ‘ £ “ | 0.7
PaBHOMIOJOYHBIX YTOJIKOB f___ +507 ’
R
IIpuMevanuue — Ilpn BHYUCIECHUH ) f AIs IIPOMEXYTOYHBIX 3HAYEHNA A JOITYyCKAeTcs
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B ciydae HeloHaNpMKEHNA 3JIEMEHTa HanboJIb1y 0 THOKOCTh CBECa IMOSCHOTO JIUCTa

fR
(rmoaKku) ciaenyeT YBeJIMYMThL B ,|— pa3, HO He Oonee yeM B 1,5 paza; 3aece ¢ — O0nbuiee U3
o]

NBYX 3HAYECHHUN:

M x
0=——M+ HIH O = M,y + (59)
(Y4 I, l,,

7.5.16 Ilpn ycunenun cBOOOAHBIX CBECOB yTONMEeHUAMH (OynpbaMu) HauboJblice
3HAYyeHHe THOKOCTH cBeca A 1= (ben /1) VvR/E [3pecw b,y ~ pacueTHas IIMPHHA CBeCa

OSICHBIX JIUCTOB WY IOJIOK, U3MEpAeMas OT LEHTPa YTOJIILCHHUS A0 I'PaHH IPHUMBIKAOIMEH
CTEHKH (IMOJIKK) MK 0o Havyaia Byta (cM. 7.5.13)] cnenyer onpenendars no gopmyie

A=k L, (60)

rie A, ~ HauOounblliee 3HAYeHUE YCJIOBHOW TI'MOKOCTH c¢Beca TNpH OTCYTCTBHH
YTOJILECHHUS, IIPHHUMAEMOE IO TadnuLe 22;

k — k03dOULMEHT, onmpeeieMbld 110 TabauLe 23 B 3aBUCHMOCTH OT A, , Y1 M A;

Y1 = D/ [
rae D — pa3Mep yToOJLIEHHSA, IPUHUMACMBIA PaBHBIM OHAMETPY KpyrioW OyneObI; B
KBaJpaTHEIX M TPANCUMEBUIHBIX YTOMILECHUAX HOpMaibHOro npodunsa D -
BBICOTA YTOJILUEHHUA NpH IUpHHe Oynp0bl HE MeHee 1,5 D B TpancuueBHAHBIX
(pucyHok 7) 1 He MeHee D — B NpsIMOYTOJBHBIX YTOJIIICHUAX.

S —

Pucynox 7 — Cxema yroamenus (0yan0ni)

Tadanuuma 23
_ 3HaueHue KosdduLmenTa & B popmyine (60) npu
Cevenue A g Yi ru6KoCTH A paBHOM
] I
L j 2,5 1,06
035< %, <0,60 3.0 | 1.24
[LBennep, 3,3 1,46
IBYTaBP - 2,5 1,04
0,75< A S 0,90 3,0 | 1,20
3,5 1,40
B 2,5 | 1,06 1,17
0,35< A, £0,60 3,0 1,24 1,47
’ f ’ s > 3
o 3,5 1,46 1,67
| ’ N 2,5 1,04 1,13
PR L 075X, 0,90 3,0 1,20 1,35 _l
| | 3,5 1,40 1,67 |
Ipumeganue — KodxbduumeHT k U NPOMEXKYTOUHBIX 3HAYEHHN A g OT 0,6 no 0,75 un
| THOKOCTH A oT 1 10 5 cnenyeT onpenensTs JIMHEHHOI HHTEPIO/ILUEH. ‘_|

7.5.17 Pacuer Ha yCTOMYHMBOCTBE 3aMKHYTHIX KPYTOBBIX LHJIMHAPHYECKHX 000JI0YEK
BpallleHUsA, PAaBHOMEPHO CXaTHIX IapaUieAbHO OOpasyloluM, CJICAYCT BBIIIOJTHATH IO

dopMyJie
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91 <, (61)

Gcr,l Ye

rae O, — PacYETHOE HaIpsHKEHHE B 000T0YKE;
Ccr1 — KPUTHUYECKOE HanpspkeHue, Nnpu v/ ¢ < 300 paBHOE MEHBIIEMY U3 3HAYCHUM
wR wm cEt/r,a nupu r/t>300 paBHoe cEt/r (3nech r — paguyc

CPEAMHHON ITOBEPXHOCTH 000JIOYKH, ! — TOANIMHA 00OJIOUKH ).

3HaueHuA KOIPPULUEHTOB Yy U C CIEAYET ONpEeAEaTh COOTBETCTBEHHO Mo TadauLaM
24 u 25.

Tabanua 24
" 3HaueHne [ Koa HuHeHT npu r/t
% | 0 [ 25 100 125 | 150 | 200 250
R <140 1,00 0,98 0 88 0,72 | 0,65 0,45 | 0,39
R > 280 1,00 0,94 0,78 0 67 0,57 0,49 0, 42 0,29 -
MpumMeuanue — 3uaueHHs KoddpduumentoB y npu 140 Hmm® < R < 280 H/mMM’ u 1
| NPOMEXKYTOUHBIX 3HAYCHHH r / ¢ CIEAYET BHIYUCIIATE JIMHEAHOM HHTEPHOIALIMEH.

Tadbnupa 25
3HayeHue r/t “S 50 100 150 200

KosdduuueHr c 0,30 0,18

[IpuMmeuanue —~ A NpoMEKyTOUHEIX 3HAYEHUH » /¢ KOIPPULMEHTHI ¢ CACHYET BHIYUCIATH
JIMHEHHOH MHTEPIIOJIAIHEH.

B ciyyae BHEUCHTPEHHOTO CXKaTHA MapaljiebHO 00pa3yroliUM UM YUCTOro u3ruba B
JIMaMETPajIbHOM MIOCKOCTHU NPH KacaTe/IbHBIX HAMPSHKEHUAX B MECTE HAaUOOJIbILIEr0o MOMEHTA,

He npeammaromnx sHayeHua 0,07F (t / r)y 2 HalpPSDKEHHUE O HOJDKHO OBITH YBEIHYEHO
B (1,1-0,1 o) /01) paza, rme o; — HauMEHbllee HaNpsXKEHUE (PacTAIMBAIOLLUE

HanpsHKeHUsA CYUTATh OTPULIATEIbHBIMH).
7.5.18 B kpyrneix TpybOax, paCCUMTHIBAEMBIX KaK CXAThIC WJIM CXATO-U3rHOaeMbie

CTEPXHH IO pa3feny 7, pY YCIOBHOM rubkoctH A= AvVR/E 20,65, NOWKHO OBITE
280

1+1400£
E

BBINIOJIHEHO yCioBHE r /1t <

Kpome 3Toro, yCTOHYHMBOCTE CTEHOK TaKUX TpyO A0sikHA OBITH NpoBepeHa mo 7.3.17.
Pacuer Ha yCTOWYHMBOCTH CTEHOK OeCuIOBHBIX TpyO He Tpedyercs, eciu r/t He

npesbliiaet 3HaueHuii 1,7V R/ E wu 35.

8 PacueTrHble AJIMHABI H NpedeabHbIe THOKOCTH 3JIEMEHTOB AJIIOMHHHEBBIX
KOHCTPYKUHH

8.1 PacueTHbIe AJTHHBI 3JIEMEHTOB IJIOCKUX dPepM H CBA3CH

8.1.1 PacueTHBIC AJIMHBI CXKATHIX 3JIEMEHTOB IUIOCKHX (EPM M CBA3EH B MX IIIOCKOCTH
lg ¥ M3 TIOCKOCTH lor) (PUCYHOK 8, 4, 0, 6, 2), 32 HUCKIIIOYEHHUEM 3JIEMEHTOB, YKa3aHHBIX B
8.1.2 n 8.1.3, cnenyer npuHUMaATh o Tabnuile 26.
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a — TpeyrojibHas ¢0 CTORKaMu; 6 — PaCKOCHas; 8 — TPEYTONbHasA CO LUTNPEHreNAMY; 2 — NOJyPACKOCHAsA TPEyroJibHas;
0 — nepexkpecTHas

Pucynok 8 — Cxemsl a1 onpeaeieHUA PAaCHETHLIX AJIHH CKATBIX 3JieMeHTOB (0003HaYEeHNA — CM.
Ta0aHLYy 26) pemeTox depm

Tabnuuma 26
PacueTHbIe WIMHHEL [y W L1
Hanpasnenue npogonsroro u3runba zgzg:;xn | npoyux
3JIEMEHTA (PEPMEI NOsICOB ponoprlx 3JIEMEHTOB
CTOCK PCLICTKH
l 1 B uiockocty QpepMel /
a) g depM, KpoMe YKa3aHHBIX B ITO3HIKH 1,6; [ / 0,8/
0) 14 dhepM U3 OJUHOYHBIX YTOJIKOB U QepM ¢ [ / 0,9/
NPUKPEIVICHUEM IEMCHTOB PEIIETKH K [10SCaM BIPHTHIK I
| 2 B HanpaBieHuH, MEPNCHAUKYJISIPHOM IHIOCKOCTH (hepMBI
(M3 IIOCKOCTH QEpPMBI) /of1:
k a) 1A (hepM, KpOME YKa3aHHBIX B NNO3UIHH 2,0; /i [ !
6) A pepM ¢ IPUKPEIICHHEM 3JIEMEHTOB PEIIETKH K l, ], 0,9/,
| MOACaM BIIPUTHIK .
3 B nro6om HanpaBieHuH = Iy 1 depM U3 OXMHOUHBIX 0,85/ / 0,85/ |
YIOJIKOB MMPH OZWHAKOBBIX PACCTOSHHUAX MEXIY TOUKAMH , |
3aKPEMJICHHUA 3JIEMEHTOB B INIOCKOCTH M U3 INIOCKOCTH (HEPMBI 1
Obo3nayenus, npursamoie 6 mabauye 26 (cm. pucyrnok §8):

I ! — reoMeTpuyecKas JIHHA NEMEHTA (PacCTOAHNE MEXKIY LEHTpaMM OmikalilinX y3/i0B) B INIOCKOCTH QepMbl;
/; — paccTosHHEe MEXIY y3/1aMH, 3a8KpelVieHHBIMH OT CMELWIEHHUA M3 IJIOCKOCTH QepMsl {(ofgcaMKi ¢epM, crienHanbHEIMUA
CBA3AMM, KECTKIMH TUTUTAMM MOKPHITUH, IPUKPETIIEHHBIMH K MOSACY CBAapHHIMH LIBAMHK WIIH OONTaMH, M T.1L.).

8.1.2 PacueTHble JIMHBI [ U [, BEPXHETo nosica pepMbl (HEPA3pE3HOrO CTEPIKHA)
[IOCTOSIHHOI'O CEYEHHU C Pa3IMYHBEIMH CKMMAIOIMMH WM PacTATMBAKOLIMMHM YCWIMSMH Ha

y4acTKaxX (YMCJIO Y4YaCTKOB pPaBHOM JUIMHBI K = 2) B MNPEAINONOXKEHUU  HIAPHUPHOTO
COIIPSDKEHUSA (PUCYHOK 9, a) 2JIeMEHTOB pELIETKH M CBA3CH, JONYCKaeTcd OIpedciaTs Mo
dhopMynam:
B TUIOCKOCTH 110sICa PEPMBI

lor = (0,170 + 0,83) 1 > 0,81, (62)
rae 0. — OTHOIICHHE YCHIHSA, COCEAHEr0 C MAaKCHMAaJbHBIM, K MaKCHMalbHOMY

YCWIHIO B MaHENAX GpepMEbl; Ipu 3ToM 1 > a > - 0,55;
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M3 IJIOCKOCTH MosAca (hepMBbl
L1 =[0,75+0,25 B/ x- D*>14>0,51, (63)
rae B — OTHOLICHHE CYMMBI YCWJIMH Ha BCEX y4dacTkax (pacCMaTpUBAEMOH [JIMHBI
MEXY TOYKAMHU 3aKperIeHUs TMosAca U3 MJIOCKOCTH), KpOME MaKCHMAJIBHOTO,
K MAaKCUMaJIbHOMY YCWJIMK); IpH 3ToM (k — 1) > 3 > — 0,5. IIpu BEIYHCICHUH
napamerpa [ B ¢opmyne (63) pacTArMBalomIME YCHIHA B CTEPIKHAX
HEeoOXOAUMO NNPUHUMATH CO 3HAKOM «MUHYC.

PacueTHble UIMHBI [ M [y BETBM CKBO3HOM KOJIOHHBI NOCTOAHHOIO CEYEHHS
(HEpa3pe3HOro CTEPXKHs) C Pa3NUYHBIMU CKMMAIOIIMMHU YCHJIMIMM Ha YydyacTKax (YHUCIO
YYaCTKOB PpaBHOM MNIHHBI K = 2) C IPaHUYHBIMU YCJIOBUIMH, KOTJA OJIMH KOHEL[ CTCPIXKH
(HHXKHUH) KECTKO 3aKpEIUIEH, a APYIrOW — WAapHUPHO OMNEPT B IUIOCKOCTH DPEIIETKH TpH
LIADHUPHOM KpEIUICHHHM K HEMY OJJIEMEHTOB PpELIeTKH (pUCYHOK 9,0),  aormyckaercs
ONpeaensTh Mo QpopmyJiaMm:

B IMJIOCKOCTH BETBH

L, =+0,36+0,590 20,6/, (64)

rae O — OTHOLUEHHE YCHUIIMA, COCEOHEr0 C MAaKCUMAaJIbHbIM, K MaKCHMaJbHOMY
YCWIMIO B MECTE 3aJ€JIKH; Npu 3ToM 1 > 0. > 0;

0)
CeAns3v
s
'
J 7 T
~— - ¢N2
. Nl Nmax

a — noAc ¢pepMbl; & — BETBb KONOHHbI

Pucynok 9 — CxeMbl A1 ONpPeRESICHHA PACYETHON JTHHBI 3/IEMEHTOB

U3 THIOCKOCTHU BETBU
]
L) = (0, 6k +0,54[3)—}(1:- > 0,5/, , (65)

rjae B — OTHOIIEHME CYMMB! YCHJIHM Ha BCEX YYacTKax, KpOMe€ MaKCHUMAaJIbHOTO, K

MaKCUMaJIbHOMY YCHJIMIO B MECTE 3aA€NKH; npu 3ToM (K —-1)=>B > 0.

B oboux cayuasx [/ — ANMMHA y4acTka (CM. pUCYHKU & U 9); /i — pacCTOSHHUE MEXAY
TOYKaMHM CBSI3€H U3 IJIOCKOCTU CTEPXKHS (CM. PUCYHOK 9), U1 pacyeT Ha YCTOMYUBOCTh
CieayeT BBITIOJNHATL HA MAKCUMAJIBHOE YCHUIIHE,

8.1.3 Pacuernple mmvHbl l,r U [y (NpU JONYLWIEHWH, YTO OHU HE 3aBUCAT OT
COOTHOIUEHUS YCUIIUN) 3NIEMEHTOB MEPEKPECTHON PEILETKHU, CKPETVIEHHBIX MEXY c000# (CM.
PUCYHOK &, 0), clieAyeT NMpUHUMATh 110 Tabuune 27.

8.1.4 Paauychl HHEpLMH [ CCUEHUHA OJEMEHTOB U3 OAHHOYHBIX YIOJKOB IIpH
OIIpeiCIEHUH THOKOCTH CJIEAYET NPUHUMATD:
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IpU pacueTHOM MJIMHE dleMeHTa He MeHee 0,85 [ (rae / — paccTossHue MeXIAY LEeHTPaMH
OMXKANIUUX Y3JI0B) — MUHUMAIBHBIMHU ( { = imin);

B OCTAJIBHBIX CJy4YasX — OTHOCHTEJIBHO OCH YrojKa, INEepHneHIUKYJSIPHOH WIH
napajjieJbHOW TIOCKOCTH ¢epMbl (I = i, HUIM § = i, B 3aBUCHUMOCTH OT HallpaBJI€HWUA
MPOAOABHOrO U3rubda).

Taonuua 27

PacuerHas ANKMHA [y M3 IIOCKOCTH PEPMBI (CBA3M)

KOHCTpYKLiHs y3/1a nepeceyeHns
1EMEHTOB PELUECTKH

' Oba aneMeHTa He pephIBaKTCA / 0,7]; /

[TonnepXUBarOMiA 3/IEMEHT NPEPLIBACTCH H

MepeKphIBacTCH (PaCOHKOM:
paccMaTPHBAEMBIii 3JIEMEHT HE NIPEPHIBACTCH I 0,71, [ | 1,4/,
paccMaTpUBaEMBIH 3JIEMEHT IIPEPHIBACTCS | 0,71, - —
U NEpEKPLIBAETCH (PACOHKOH

]

Qb6os3rayenusn, npunamoie 8 mabauye 27 (cM. pucyrok 8,0).
[ — pacCTOsTHUE OT LCHTpa y3i1a pepmel (CBA3M) JO TOYKH MEPECEUSHHS INIEMEHTOB;
[\ — MOJIHAs reoMeTprYeckas JIMHA dJIEMEHTA.

A ————— L A e P e e s e e ak e e o SRR TR

8.2 PacueTHble JJIMHDbI 3JIEMEHTOB NPOCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIMIA

8.2.1 PacuerHbie MIHHBI /s H pagHyChl MHEPUMM CEYEHHH i CKATBIX, PACTAHYTHIX M
HEHarpY>XEHHBIX 3JIEMEHTOB IIPOCTPAHCTBEHHBIX KOHCTPYKUHHN (pucyHOK 10) H3 OIMHOYHBIX
YTOJIKOB IIPH OTNpEAEIIEHUH THOKOCTH CleAyeT NPHHUMATE no Tabuuuam 28, 29 u 30.

a, 6, ¢ — C COBMEILEHHbIMHU B CMEXXHLIX IPAHAX Y3J1aMH; 2, 0 — C HE COBMELUEHHbIMH B
CMEXHBIX IpPaHiX y3JlaMH; € — C YaCTHYHO COBMEILLEHHBIMY B CMEXHBIX I'PaHAX Y3/1aMH

Pucynok 10 — CxeMbl NpoCTPAHCTBEHHLIX PEHIETYATHIX KOHCTPYKIHIHA

8.2.2 Jlna onpeneneHust pacyeTHLIX IJIUH packocoB no pucynky 10, ¢ npu
NPUKPEIJICHNH UX 0e3 PacOHOK K pacCIOpKe M TOsACY CBApHBIMH IIBaMH WK OojitamMu (He
MEHee ABYX), paclojiOXEHHBIMU BIOJIb pPackoca, 3Ha4eHHe Ko3(phULMEHTa paCUETHON [JTHHBI]

Mg CHEQyeT MpUHHMMAaTh MO cTpoke Tabnuuel 30 npu 3HaveHun n «o 2». B cnyyae
NPUKPCIUICHHUA HX KOHLOB OAHUM OONTOM 3HA4€HUE Wy CIEAYET NPHUHUMATE 10 CTPOKE
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Tabmuusl 30 «OnHuUM 601TOM 663 PacOHKH», a NIPH BHIYMCIICHUM 3HAYEHHA [r 1O Tabnuue 28

BMECTO g cienyer npuHuMars 0,5(1 + py).

8.2.3 PacyeTHble ANUHBI [, U PAJUYCHl MHEPLMH | DJIEMEHTOB U3 TpyO MIIM NapHBIX
YIOJIKOB CIEAYET IIPUHUMATh COrNacHo TpedoBanusam 6.1.1 - 6.1.3.

8.2.4 PacueTHBle JAAMHBI CXATBIX JJIEMEHTOB IMPOCTPAHCTBEHHBIX PCIUIETYATHIX
KOHCTPYKLMH HOIMMYCKAaeTCs ONPEACIATh M3 pacyeTa ¢ UCIIOIB30BaHHEM CEPTU(PUIIMPOBAHHBIX
BEIYUCIUTENIBHBIX KOMIUIEKCOB (B NPEANOJOXKECHHHU YIpyroln paboThl alIOMHHUA H
Heae(hOPMUPOBAHHOM CXEMBI).

Tabannuna 28
N N | Cxarble 1 HEeHarpyXeHHbIe
D1eMEHTE! MPOCTPAHCTBEHHBIX ATEMEHTE PacTsaHyTbIE 31€MEHThI
KOHCTPYKLIHH 1. ; 1'
b — N
[losica 110 puCyHKYy:
10, a,6,6 | - Imin | Im Imin
}8’ 20 0,731, frmin 0,731, fnin
) € 0,641, imn | 0,64l Fmin
PackocCsl O PUCYHKY: |
10, aq, 0 | . ' . .
10, 6, 8, 2, e Mg lac Imin la ( ldl) !min (lx)
PacropKk# 110 PUCYHKY: Ma ld Lmin L ‘min
10, 6, e |
i 10, 6 | 0,80/, L min - =
0,73[{; imin
Qbo3nayenus, npunamele ¢ mabauye 28 (cm. pucyrok 10).
l4c — YCNIOBHAS AJIMHA, NIpUHUMaemasn 110 tabauue 29,
Uy — KO3pPUIMEHT pacyeTHOM JUTHHBI pacKoca, MpHHKUMaeMbIii no tabnmuue 30.
[IlpuMeyanus
I Packocsr o pucysky 10, g, 0 B Toukax nepeceyeHus AOJLKHbBI OBITh CKpEIUICHBI MEXAY COOOM.
2 3HayeHue /s N4 pacropok No puCyHky 10,6 JaHO i PaBHOIMOJIOYHBIX YTOJKOB.
3 B ckoOKax naHbl 3HAYEHHUS lor M I 7151 paCKOCOB M3 IUIOCKOCTH I'PaHK KOHCTPYKLIUH.

Tadbnuma 29

YcnoBHaa JUIHHA packoca /g, NpH .
Koncrpykuus ysna nepecedeHus OMLIEDKABAIOLIEM IEMEHTE
3JIEMEHTOB PELIETKH '
pacTAHYTOM HepaboTarEM CKATOM

O0a cTepxHA He Ii.pepBIBé-fOTCH I 1,3/; | 0,8/,
IToanepXMBAIOLINIA SJIEMEHT [IPECPEIBACTCA U

[IepEKPHIBACTCA PACOHKON; pacCMaTpHBaeMEIH
3JIEMEHT HE IPEPHIBACTCA — B KOHCTPYKLHAX
10 PUCYHKY:
10, a 1,31, 1,6 L b
10,0 (1,75-0,15m)l, | (1,9-0,1n), L
Y3en nepeceueHus 3JEMEHTOB 3aKPEIUICH ! l4 l4 |

OT CMEILEHH U3 IIIOCKOCTH I'paHH (AHadparMoi u
| T.11.) |

Obosnauenue, npunamoe ¢ mabauye 29 (cm. pucynok 10):

n = Im,min ld/ (Id,min lm):
I | i [ I mmin H Id,min — HaUMCHBUIUE MOMCHTEI HHEPLUHNH CCUCHUA COOTBETCTBCHHO I105Ca U PAaCKOCa.

IHlpnmevanne — Ilpyw n<1 uw n>3 B dbopmynax TaOJIMUBI ClIEAyeT IIPHHUMATL

| cOOTBETCTBEHHO n=1 1 n=3,
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Tadbnuuma 30
| [TpuxpenieHune packoca 3HaueHHe - 3uavenue fty npH !/ imn, PABHOM
K rfoacaMm n 1o 60 ¢B, 60 no 160 cB. 160

CBapHBIMH IIBAMH, GONITAMH WK Jo2 0,54+36 inyin/ [ 0,763

3aKJIeTNIKaMH (He MEHEe ABYX), I .

DACIOJIOKEHHLIMHA  BAOJIb PacKoca Caeime 6 0,54+28,8 imin/ / 0,740

OnauM 6oaTOM 6€3 hacoHKH [lpn mobEIX 0,64+28 8 imin/ ! 0,820
3SHAYEHHUAX

Obo3naverus, npuramole ¢ mabauye 30; |
n — 1o Tabnuue 29;
i | — AAUHA, IpUHKRMaeMas paBHOM: /;— ansa packocoB 1o pucyHky 10, 6, 6, e, e; /4, no rabnune 29 — a4
PacKocoB 110 pUCYHKY 10, a, 0.

- ol

[Ipuymeyanus

1 3nayenue py Npu 2 <n <6 ciaeqyer OnpeacniTh TMHEHHON HHTEPIOALHEH.

2 Tpy npHKpenIeHnH OQHOrO KOHIIa packoca K nosicy 6e3 GacoHOK CBapKoii i 6o/iTaMu, a BTOPOTO |
KOHIIAa — Yepe3 (acoHKy Ko3p(PUIMEHT pacyeTHOM JIMHBI pacKoca cleayeT NpuHHMaTh paBHEIM 0,5(1 + py);
MpY IPUKPEIIEHNH 000HX KOHIIOB packocoB depes ¢aconku — pg= 1,0,

8.3 PacueTHble AJIHMHLI KOJOHH (CTOEK)

8.3.1 PacyeTHnle InMHBI [y KOJIOHH (CTOEK) IOCTOSHHOIO CEYEHHs ClIERYeET
ONpeAcATh 110 hopMyJIe
ly=npl, (66)
rae [ — INIMHA KOJIOHHBI, OTACJBHOr0 YYacTKa €€ HJIM BEICOTA 3TaXa.

KoadduuumenTs pacyeTHON AJIMHBI |l KOJOHH (CTO€K) IMOCTOAHHOIO CEYEHHs CIEAyeT
ONpEAc/IATE B 3aBUCUMOCTH OT YCJIOBUM 3aKpemJIeHHs MX KOHLOB M BHUAA Harpysku. [lus

HEKOTOPBIX CJy4YaeB 3aKpeIUVICHUSA KOHLOB M BHUAA HArpy3KH 3HAYEHHUS L I[PHBEACHLI B

Tabauue 31.
Tabnuna 31
CxeMa |
N N :
l 3aKper- { i\—cﬁ l [ J“N | Ni 1| /
JIeHUs \’ ’ L 5 T
KOMOHHB B . ! t
(cTOHKH) | | / I / | *
| | , / =
H BUI |
Harpy3Ku ﬁ “L i(% f ' Nrnax

) . A : : | X
w10 | 07

8.3.2 KoabduuueHTs! pacyeTHOM JUIMHBI L KOJIOHH MOCTOSHHOIO CEYCHHUA B MNIOCKOCTH
OLHOSTAXHBIX pPaM INpPH XXECTKOM KpPEIUICHHM pUrened K KOJOHHAM M MPU OJUHAKOBOM
Harpy>X€HHH BEPXHHUX Y3JI0B, PACIOJIOXKEHHBIX B OJHOM YPOBHE, CICAYET ONPEACIATE IIO
dopmynam Tabauue! 32.

Ilpn niapHUpHOM KpelieHMH pureiledl X KoloHHaM B dopmyne (68) ciaenyer
NPpUHUMATE 1 = ().

8.3.3 PacueTHyr MUIMHY KOJIOHH paM B HampaB/JI€HWH BHOJbL 3JaHHUA (U3 IIIOCKOCTH
paMbl) CleAyeT NPHUHUMMATL PAaBHOM pAaCCTOSHUIO MEXAY TOYKaMM, 38KPEIUICHHBIMU OT
CMELLECHUSA U3 IUIOCKOCTU paMhbl (OIOpaMH KOJIOHH, MOJAKPAHOBEIX 0aNoK U MOACTPONUIBHBIX
depM, y3naMu KperIeHUs CBA3ei U pureseii U T.11.).

PacueTHy0 [AJIMHY JOIYCKAaeTCAd OINpeHeaTh HAa OCHOBE pACUETHONM CXEMBI,
YUUTBHIBAIOLHEN DAKTHYECCKUE YCIIOBHA 3aKPEILICHUA KOHIIOB KOJIOHH.
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Tabnunpa 32

Cava pae ospprent

PaCYETHON JUTHHEL

Obosnayenus, npunamole 6 mabauye 32:
I, Iy, [;— MOMEHTBI HHEPLIMH CEUECHUA PUTENCH, MPUMBIKAIOLINX K BEPXHEMY KOHIY POBEPSIEMOit
KOJIOHHBI;
I, [, — COOTBETCTBEHHO MOMEHTbI HHEPLIMHM CEYECHHUSA U JTHHA NPOBEPAEMOMN KOMOHHBI;
[, 1, I — OPONCTHI paMbl;
k — 4UCO NPOJIETOB;

! sllc ! lec
n=——. ny= ; P — OTHOCHTEJBHAA XECTKOCTh HIIKHHUX Y3JIO0B.
I cll ! C[2
ITpumeuanue — na kpaliHeld KOJIOHHBI CBOOOJAHOM MHOTONMPOJIETHON paMEI KO3 PHUMEHT N

CEAYET ONPEAENATh NIPY 3HAYCHUAX P U N KaK AJIs KOJIOHH OJHOIPOJIETHON paMBEl.

A

8.4 IIpeaenbnbie rHOKOCTH 31EMEHTOB

8.4.1 I'MOKOCTH 2]IEMEHTOB A = [/, KaK IPaBWJIO, HE JOJDKHEI IIPEBBIIATD MPEAEIbHBIX

3HAUYEHUH A, , MPHUBEIECHHBIX B TaOnuue 33 aad CKATBIX 3JIEMEHTOB M B Tabnuue 34 — i
pacTaHyThIX. [IpH 3TOM TrHOKOCTP pPACTIHYTBIX 3JEMEHTOB MPOBEPAETCS TONBKO B
BEPTUKAJILHOMN MJIOCKOCTH.

Tadbnuna 33
—— - 3H3M;HT51 concTpy KU [Ipenenbhas rubkocTe
- | ) CHKATBIX 3JIEMEHTOB A
1 [lodaca, onopHbie pacKOCHI M CTOHKH, IIEPEAAIOIIHE OTIOPHEBIC pEaKLBM 100
| 2 IIpoune aneMeHRTH depM 120
3 KonoHHb! BTOpocTeneHHnle (CTOMKN daxBepka, GoHapeH U T.11.), 3JIEMEHTHI 120
PELIETKH KOJIOHH
4 DNeMEHTHI CBA3CH, a TAKXKE CTEPXKHH, CITyKALINE 111 YMEHBLUICHUS pacueTHOM | 150
L IUTMHEI C)KaTBIX CTEPXKHEH, H APYTHe HEHArPYKEHHEIE 3JIEMEHTHI
S DNEMEHTHI OrpaXKNAOIIMX KOHCTPYKIHIA:
CHMMETPHYHO Harpy>KEHHbBIE 100
HECHMMETPHUYHO H Z FJIOBEIE CTOMKY BHTpaXxeH H T.J. 70
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Oxonuanue mabnuusvl 33

Ilpumeuanue — IlpuBeaennsic B Ta0nune 33 gaHHBIE OTHOCATCH K DJIEMEHTAM ¢ CEUCHUAMMH,
CHMMETPHYHBIMM OTHOCHTENBHO ACHCTBHUA cull. [Ipn cedeHUX, HECHUMMETPHYHBIX OTHOCUTEIBHO ACHCTBHA
CWJI, NpeAeNbHYI0 THOKOCTh HAUIEKUT YMEeHbINaTe Ha 30 %.

|

Tabnuua 34
ONEMENTBEl KOHCTPYKUKIA [Ipepenshas rHOKoCTS
NACTAHYTBIX JIEMEHTOB A,
1 Tlosica ¥ OTIOPHEIE PACKOCH! IJIOCKUX depM 300
| 2 TIpouue 3n1eMeHTH depM 300
L3__§BH_3H (KpoMe 3JIEMEHTOB, IIOABEPTarOIUXCS [TPEABAPHTE/ILHOMY HATAKCHHIO 300

8.4.2 Ilpu npoBepke T'HOKOCTH pPaCTAHYTHIX CTEP)KHEH MEPEKPECTHOM PEIIECTKU U3
OAWHOYHEIX YrOJKOB paglyCc HHEPHMH CIeayeT IPUHUMATE OTHOCHUTEIILHO OCH,
mapajuIeJIbHOM IOJIKe yroJika, CTEpXHM MNEPEKPEeCTHOM peLIeTKH B MECTE IepeceueHus
OOJKHBI OBITH CKPEINICHBI MEXITY COOOM.

8.4.3 JInsA pacTAHYTHIX PaCKOCOB CTPOIHUJIBHEIX (EPM C HE3HAYUTENLHBIMH YCHIIUAMY, B
KOTOpPBIX MNpH  HEOJArONPHUATHOM PACHOMO0XKEHHH HArpy3kKd MOXKET U3MEHATHECS 3HaK
YCUJIUA, NpenesbHass THOKOCTh NPUHUMACTCS Kak I CKATBIX JJIEMEHTOB, NPH ITOM
COCUHHUTENIBHBIC MTPOKIAAKH JO/DKHEI YCTAaHABIUBATHCA HE peke yeM yepes 40i.

9 Pacuer 71eMEHTOB KOHCTPYKLIHH ¢ NPHMEHEHHEM TOHKOJIHMCTOBOIO
AJNIOMHHHS

TOHKOIMCTOBOM ANIOMHUHUN ClieXyeT MPUMEHATh B KAYECTBE 3JIEMEHTOB OIpaXAAIOLIUX
M HECYIUMX KOHCTPYKIMM:

a) MeMOpaH;

0) NMIIOCKUX JIUCTOB, YKPEIUICHHBIX peOpaMy UM CrIEHUAaIbHON MITAMIIOBKOH;

B) IJIOCKUX JIUCTOB M JICHT, IpEABAPUTEILHO HAMP)KEHHBIX KaK B OJHOM, TaK H B ABYX
HalpaBJICHUSAX;

) roQpUPOBAHHEBIX JUCTOB 0€3 YKpEIICHUH UM CO CIIeL{HaJbHBIMU YKPEIUICHUSIMU.

9.1 DaemeHThI, padoTarinue HA cokaTHE U H3rN0

9.1.1 Ilpu pacdere Ha IMPOYHOCTH CHKATOIO B OAHOM HANpPAaBICHHH TIOCKOrO JIUCTA,
IIAPHUPHO OMNEPTOro 1o KOoHTYpy (pucyHOK 11), B pabGouyro ruiowanbr CleQyeT BKIIOYATH

YacCTh JIMCTa pa3MEPOM 2¢, ONpeacasieMbIM 10 hopMyJie

E
=116t,|—, 69
c P (69)

1 !

rae [ — TOJIIINHA JJUCTA.

i=1

z
2 2
I .
4 s
NS
'..._

1

b — nonHag LIMPUHA CeYeHUs; ¢ — pabouas WHPUHA CeUYSHHA

Pucynox 11 — PacuerTHasi cxeMa CXKATOr0 TOHKOAUCTOBOrO 3J1eMEHTA
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9.1.2 Ilpu pacyeTe TOHKOJIMCTOBBIX KOHCTPYKLHMH, YCHJICHHBIX IIPOJONLHBIMU peOpaMy,
B KOTOPBIX JIMCT NPH ASUCTBHU MPOAOJIBHON M IMOINEPEYHON HArpy3ok, B pabouyro IUIomaib

pebep cineayer BKIOYaTh 4acThb JIMCTa pasMepoM ¢ (pUCYHOK 12), ompeaenseMbiM I10
dopmyine (69).

,f
Pebpo xeCcTKOCTH / Pebpo xecTrocTH

a — WIOCKHH JIUCT; 6 — rOQPUPOBAHHBIA JINCT

Pucynok 12 — PacyeTrHasi cXeMa TOHKOMUCTOBBIX KOHCTPYKIHHA, YCH/ICHHBIX
NPOoACALHLIMK peOpamu

9.1.3 Ilpu pacuere Ha MNPOYHOCTH JIMCTOB C BOJHHUCTHIMH M TpanelueBHIHBIMH
roppaMi, LWIAPHUPHO ONEPTHIX MO KOHTYPY U CXKUMAEMBIX B HAIpaBJEHHUM TIOPpPOB, NpHU

Q
OTHOILECHUH 32 3 (pucyHok 13,a) B pabouylo miomaap ClaeAyeT BKIIOYATh YacTh JIMCTA

pa3MepoM 2C:

K
c=1,04 ﬁ(JDny +D,,), (70)
rte D, =EI; D K Et’ D =vD+th, 1=—{-’f-l-,

(i) T TK 6

3aech K, d — COOTBETCTBEHHO WLIal" ¥ AJIMHA NO NEPUMETPY OJIHOM INMOJTYBOJIHBI (PUCYHOK 14);
l;1 — MOMEHT UHEPUHWH OJAHOW BOJIHBI;
=(,3 — K03} PUUHMEHT MOIEePEUHOH AePOopMalMH;

G — MOAyJb CABUIA.

OpO KECTKOCTH
{:‘- N LJ "
D) - “
‘“\ .;_,I:

(!

—

[

a — 6e3 nonepeyHsix pedep KeCTKOCTH; 6 — € NonepeuHsIMH pedpaMil XKECTKOCTH

Pucynox 13 — PacveTHas cxema CKaToro roppupoBaHHOro JIHCTA

a)

Wovach

a ~ TpaneuneBHIHbIA ropp; 6 — BONHKUCTLIA rodp

Pucynok 14 — I'eomerpnieckue napaMeTpsi 418 rodpa
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a st
Korma oTHOLLeHME % < 3 ynu roppHPOBAHHBIKA JIMCT pa3feNseTcss MONEepPEeUYHBIMH

pebpaMu, UMEIOIUUMH MOMEHT uHHepuud [, (cM. 9.1.4), Ha psajg f4yeek C COOTHOIIEHHEM

a
cTOpPOH — < 3 (CM. pHCYHOK 13, 6), 3Ha4eHHE C CIEAYET ONPENeIIATh M0 QOpMYyJIe

b

(71)

B dopmyne (71) obo3HaueHus te xe, 4yTo B dopMmyie (70); 3HayeHus a U b ciaeayer
NPUHUMATE 10 PUCYHKY 13.
[lpn Hanuuum npoaoibpHBIX pedep (pUCYyHOK 135) B pabouyio IUIolaAb CIEAYyeET

BKJIFOYATh IJIOMIAAb 3THX pedep ¥ 4acTh JINCTa pa3MEPOM C B KaXKAYH CTOPOHY OT pebpa.

1 — npoponbHbie pebpa; 2 - nonepeyHsie pedpa

Pucynox 15 — Cxema nauthbl U3 roppHPOBAHHOTO JIHCTA ¢ MPOAOJILHBIMH H NONEpPeYHbIMH pedpamMu

9.1.4 Ilpu pacuere no popmyne (40) MOMEHT HHEPLUH NMONEPEYHBIX pedEp KECTKOCTH
HE J0J)KEH OBITh MEHBILE BEIUYUHE
4
I, 2 I"bS . (72)
4a
Ecnu rogpHpoBaHHBIA JUCT W monepedHble pebpa uMET pas3iuyHble MOAYJIH
YIpPYrocTH, TO

4
[, 2 Dyb T (73)
4FE a
rae Es; — MoAyne yOpYyrocTH Marepuana pedpa.
O0o3Hauenus B popmynax (72) u (73) Te ke, uto B popmyie (70).
B cnyyae, eciu 3Ha4YCHHA [; MEHBLIE yKa3aHHBIX B GopMyiiax (72) u (73) BEIUYHH, TO
3HaYEHHE C MOACYUTHIBAETCA 110 popMyJie (70).

Ilpu aTOM 3Hayenue D, cneayer NpUHUMAThH
K Er  EI
D,=————t—.
d12(1-p) a
9.1.5 TohpupoBaHHBIA JUCT, HEC HUMECIOUIMM YCHUIUBAIOUMMX pedep, MNpH NEHCTBUH
MONEpEYHON Harpy3Kku clieyeT pacCUMThIBaTh Ha U3rub no ¢gopmynam (17) 1 (18) kak 6aiky.
Hist TMCTOB ¢ TpaneuueBUAHBIM rodpoM pasMep CXKaThiX TMOJIOK, BKIIOYAEMBIX B

pacyeTHOE CEYEHHUE, cleayeT onpeaensats no dopmylie (69). Ilpn stom B dpopmyliax (17) u
(18) W, u I cnegyer BBIMUCAATE A1 paboyel Mmiowagu ceueHus.
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9.1.6 Ilporu6 f cBoboaHO ONEPTHIX rOPPHUPOBAHHBLIX JUCTOB INpH U3rube cuexyer
ONIPEAEIIATE 110 GOpMYIIE

f=af, (74)

roe o — KOI(PPHULUEHT,  YYMTBIBAIOIIMM  YBEJIMYEHHUE  mporuda  BCIEACTBHE
aehopMalii NOMEPEYHOro CEYeHUA TOPPUPOBAHHOTO JIUCTA NOJ HArPy3KOH U
NIPUHUMAEMBIMN:
IJ151 BOJTHUCTBIX JIMCTOB U JIUCTA C TpaneuMeBUAHBIM FrOOpOM ¢ MPHKICECHHBIM
XKECTKUM YTEIUIUTEIEM (THIIa IIEHOMNacTa) paBHbIM 1;
IOJIs1 TpaneuUEeBUOHBIX — M0 Tadbauie 395;

Jo ~ nporud ropupoBaHHOIO JMUCTa, paboTaloMWIEero Kaxk 0ajika, MpH BBHIYUCIEHUH
KOTOporo I, TipuHUMaeTcsa corjnacHo 9.1.5.

Tadbnuna 35
[ OTHolweHue i 3HayeHue O NpH yrne HAKJTOHa GOKOBbIX rpaxeil rogpa, rpaa
b/a 45 60 l 75 90
> 2.0 1,10 l 1,14 1,20 I 1.30
1,5 1,15 1,20 1,30 | 1,40
1.0 1,20 1,25 1,35 | 1,45
0,5 | 1.25 1,30 | 1,40 | 1,50

Obosznauenus, npunameie 8 mabauye 33:
b - pa3Mep HaKJIOHHOM I'PaHH;
a — pasMep CKAaTOH TOPU3OHTANILHOM I'paHH (CM. PHCYHOK 14).

IIpumMeyvanwe — 3naueHud o AI9 TPOMEKYTOUHBIX OTHOINEHMH b/a clieAyeT Onpene/aTh
JIMHCHHOH HHTEPNIOJIALIMEH.

9.1.7 Hsrubaempie TOHKOJMCTOBbIE KOHCTPYKUHM C TOQPUPOBAHHBIM JIUCTOM,
YCWJIEHHBIM NpPOAOJbHBIMH pebpaMH, CICAYET pacCYMUTHIBATh HAa NPOYHOCTH U MPOrud c

YY4E€TOM BKJIIOYEHUs] B paboTy pebep M 4acTH JIMCTa pa3sMEPOM C B KaXAYIO CTOPOHY OT
pebpa (cM. pucyHok 12,6), onpenenseMbim 110 ¢gopmysie (70) He3aBUCHMO OT HalUuuusd
rmonepevyHsIx pedep.

9.1.8 Ilpu pacuere cXaTto-M3rub0aemMeiX U PaCTAHYTO-U3rHOAEMBbIX roQpUpPOBaHHBIX
JIMCTOB € TpaneUUECBUAHBIM TIOQpoM (OOIIMBOK TPEXCIOHMHBIX HaHENEW C 3aKJIaJHBIM
YyTEIIUTEIeM) Ha MPOYHOCTh IIpH OOecreYeHnH COBMECTHONM paboOTel OOHIMBOK U
MPOJAOALHBIX pedep, KpOME MOMEHTOB HHEPLUHMH TOQPUPOBAHHBIX JUCTOB OTHOCHUTEIBHO HX
HEHUTpAJIbHBIX OCEH, CJACAYyeT YYUTHIBATE MOMEHT HHEPLUU CEYEHHUs, B KOTOpPOE BXOHNAT

[poJoJibHble pedpa ¥ 4acTb OOLIKMBOK pa3MepoM C (pUCYHOK 16):

c:47+302—-3,3EI§ , MM, (75)
a 10
b
rie — — OTHOIIEHHE INIMPHHBI MAHEH K IIary IoMepeYHsbIX pedep;
a

EI_ ~ XeCTKOCTh ropa OTHOCUTENLHO €ro HeHTpaJbHOH OCH, NICNEHHAA Ha JUIMHY
no repuMerpy, kH-M.

Pucynoxk 16 — Cevenne TpexcaoHHON NaHe N
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9.1.9 MecTHYIO YCTOHYMBOCTD CXATHIX FOPH30HTAIBHBIX IpaHel U3rubaeMEIX JINCTOB C
TpaneuueBUAHbBIM rodppoM (cM. pucyHok 14, a) cneayer NpoBepsATh C YYETOM YIIPYIoro
3allleMJICHHS MPOAOJIEHBIX KPOMOK T10 opmyie

2
o< k,MCE(f—J | (76)

a

riec ¢ — CKUMAKILUME HaNPsKEHUSA B IPaHM OT BHEIIHEH Harpy3KHu;
kioe — KOIQOULKMEHT, NpUHUMaEeMBIH 110 Tabnuue 36;
 — KO3pPUUHUEHT, MpHHUMAEMBIH 10 Tabnvue 37,

Tabnuua 36

D .
OTHOLIEHHE — 04 | 05 0,6 0,7 0,8 0.9 1.0 1,] 1,2 1.4

a

Kosppuument ke | 5,22 | 5,15 488 | 484 | 480 | 4,72

Ob6o3nauenusn, npuramele 8 mabauye 36.
b ~ pasMep HaKJIOHHOH I'paHHy;
a — pa3sMep CKaToOH rOpU3OHTAIBbHON FpaHu (CM. PHUCYHOK 14),

Tadonuuwa 37
o T | |
OTHOWEHHE -E 0,7 0,8 1,0 1,2 1,4 1,6 3,0
Kospduumenr { | 1,00 | 0,86 | 0,76 | 0,67 | 0,61 | 0,56 0,48 | 0,41 | 0,35

[IpumMeuanune — Hanpikenue O clelyeT onpeleiiTh B 3aBHCHMOCTH OT HANPAKEHHOTO
coctostHus no popmynam (76) — (79) npu C = 1.

9.1.10 MecTHy0 yCTOMUMBOCTD BOJTHHUCTBIX JIUCTOB IIpH H3rHbe (CM. pUCYHOK 14, 6)
CJICAYET NPOBEPATH MO GopMyJie

5<0,22CEL (77)
4

9.1.11 OOuyr0 yCTOM4YMBOCTE LEHTPAJBHO-CKATOr0 ropHpOBaHHOTO JIKCTA Cleayer
MpOBEPATH B COOTBETCTBHMU € YyKazaHUAMU 7.1.2 U Tabnuuwi ['.2 npunoxenusa I'. 3a
pacyeTHyX0 JIMHY  CHeayeT TIPUHUMATb  PacCTOSAHME  MEXAY  3aKpEIUIEHUSIMH,
NPENATCTBYIOIMMH CMELICHUID FOQPUPOBAHHOIO JIMCTAa U3 €r0 IUIOCKOCTH, HE3aBUCUMO OT

HaJIMYMA NOIIEPEYHBIX pedep.
9.1.12 MecTHY10 YCTOMYMUBOCTL JJIEMEHTOB JIMCTA TpaneLHeBHAHOH (QOPMBI IipH
LIEHTPAJILHOM CXKaTHUH CIICAYET MPOBEPATH 110 POpMY.JIe

2
c_<_3,6QE(-£-] | (78)

rone b — mupuHa OOJBLIEH rpaHH.

MeCTHYI0 YCTOMYMBOCTE BOJHUCTOIO TOQPHPOBAHHOrO JHCTA TP LEHTPAJIbHOM
CXKaTHM CIIEAYET NMPOBEPATH 110 hopMyJie

5<0,12¢EL. (79)
Y
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9.1.13 MecTHYy®0 YCTOHYHMBOCTh HAKJOHHBIX TIpaHEH JHUCTOB C TpaneLHUEBHAHBIM
roppoM (CM. PUCYHOK 14) B MeCTaX ONMpaHUsA Ha MPOTrOHbl WM PHUIeId PEKOMEHIAYETC
npoBepATh Mo popmynae (43) ¢ 3aMeHon ko3dduuueHta y. = 0,9 Ha y. = 0,7. Ilpu sTom
3HAYEHUA HAIIPSOHKEHUS T U KPUTHYECKUX HAIIPSHKCHUMN Ojoccr » Ter » Ocr CIEAYET ONPENCHATE 110
dbopMynam:

=E s (80)
7,25R
Siocer = "_-'XT_; (81)
b
. iﬁéﬁ; (82)
b
3,6R| ?|
O =5 | 141,41 21722 | | (83)
b | O} ]
Xb=-i-’- -g-, (84)

raoe o, 0, — HOpMaJIbHbIC HAIpsHXKEHUs COOTBETCTBEHHO Y BEPXHEH M HWIKHEH IpaHHIL
HaKJIOHHOH T'paHH JIUCTA, B3AThIE CO CBOMMHU 3HAKaMHU;
b — pa3Mep HaKJIOHHOM rpaHH, MPUHUMAEMBIH 10 PUCYHKY 14;

() — norepeyHas Cuja B MpOBEPAEMOM CEYEHHH BOJIHBI JIUCTA.
KpoMe HaKJIOHHBIX I'paHed HEOOXOIMMO MPOBEPATh Ha YCTONUYMBOCTD NOPU3OHTAJIbHBIC
CXKaTbl€ I'paHU NPOPHIMPOBAHHOIO JIKCTA, IIPU I3TOM MECTHBIE HAIPIKCHHUA Ol CIACAYET
ONPEACIATE ¢ YYETOM OCJ1abJICHUA CCUCHUA 110 POpMYyIIe

F
2t (b, +2r)sino
— OIOpHAs peakuus, NPUXOLAIIAACA Ha OOHY BOJIHY JIMCTA;
— NIAPHHA OJKU [IPOTrOHA UIH PHUIEIIs;
— PaguycC COYJICHEHHUSA HAKJIOHHOW Y MOPHU30HTAJIBHON IpaHeN JIUCTa,;

— YI'OJl HaKJIOHa rpaHH (CM. pUCYHOK 14),

Oiloc = > (85 )

I'’1C

Q o~ O

9.2 DaemMeHTHI MEMOPAHHLIX KOHCTPYKUHHA

92.1 [Husg nposeTHOM KOHCTPYKUMH MEMOpaHHBIX CHCTEM CIEAYET IIPUMEHATH
[I0CTaBJISAEMBIN B pyJOHaX alrOMHUHHEBBIN TUCT Mapok AMr2H2, AMr3H2 no I'OCT 21631
u I'OCT 13726.

9.2.2 Pacyer 371€MEHTOB MEMOpAHHBIX KOHCTPYKLIUN CIEeAyeT NMPOU3BOJAUTE Ha OCHOBE
COBMECTHOM paboThl MEMOpaHBI W KOHTypa ¢ y4€TOM HX AE€POPMHUPOBAHHOIO COCTOAHUS,
reOMETPHUUYECKON HEIMHEMHOCTH MeMOpaHBbl, HAYabHOTO (MMEIOWIErocs A0 HarpyXeHHs)
[IpoOBHUCa MEMOPAHEI.

9.2.3 Ilpu pacuere OMOPHOrO KOHTYpa MEMOpaHHBIX KOHCTPYKLUHMH CIEAYyeT
YYUTBIBATS:

OCEBOE CXKaTHe;

C)KaTUE, BHI3BIBAEMOE YCUIMAMHM CJIBUTA MO IMHUU KOHTAaKTa MEMOpPaHb! ¢ 31€MEHTaMHU
KOHTYpa;

U3rud B rOPUM3OHTAJIbHONU ¥ BEPTHKAJIbHOM MJIOCKOCTSIX.

51



CII 128.13330.2012

02.4 Ilpu npukpericHHd MeMOpaHBI ¢ DKCUEHTPUCUTETOM OTHOCHTEIBHO LEHTpa
TSKECTH CeYeHUs KOHTYypa KpoMe (PaKTOpOB, YKa3aHHBIX B 9.2.3, mpu pacyere KOHTYpPOB
ClieyeT YYUTBIBATH €ro KpyUECHHE,

9.2.5 Ilpm pacuere IPOCTPAaHCTBEHHBIX OJOKOB (T1aHeae) C  OZHOOCHBIM
NMpeABapUTEIPHBIM HaNpPHKCHUEM BepXHel (KpoBenbHOM) OOLIMBKY MPU HAJTHYHHU TOPLIEBBIX
3JIEMEHTOB KECTKOCTH OOILIMBKY CleAyeT BBOAUTH B paboTy BEpXHEro (CxkaToro) mnosca
Kapkaca 0J10Ka IIpH YCIOBHHU 00ecreueHUs HX HAIEeKHOU COBMECTHOH paOOTHI.

BenmyuHy NpeaBapUTEIbHOTO HATHKEHUA OOIMBKH, PacIlONOXEHHOU B CXaTOU 30HE,
ClIeAyeT ONPENETIATh U3 YCIOBUA PAaBEHCTBA B HEl HYJIIO CYMMapHBIX HanpsokeHui (0e3 yuera
MeMOpaHHEIX) IIpU IEHCTBUH PacyeTHON Harpy3KHu.

[Ipn koHTpOJIE mnpouecca HATAKCHHUA II0 CUIOBBEIM TapaMeTpaM H BO3MOXHOCTH
PETYJMPOBAHHA paCTATHBAIONIMX YCWIMH HMX BEMHYHHY CJIEAYET Ha3Ha4yaTh ¢ Y4YETOM

ko3bduuuenra yciaosuit paborel Y. = 1. IlpH KOHTpOJE TONBKO I10 IEOMETPUYECKHUM
napamMeTpaM HanpsiHKeHUs B OOIIMBKE JODKHBI YAOBJIETBOPATD YCIOBUSAM:

C,+0p LISRK; 36)

-6, +0,-0,920] (

I€ Gp OF — HAlPSDKEHUS B JIUCTE COOTBETCTBEHHO OT IMPEABAPHUTEIBHOIO HATIKEHUSA U OT
BHEIIHCH Harpy3kKu.

92.6 Ilpu HapnexaieM OOOCHOBAaHMHM BEIWYUHY MPEABAPUTEIBHOIO HATIKCHUA
OOIIMBKH, PacroJIOKECHHON B CXaTOW 30HE, HOIYCKAETCsA OMPEACIIATh U3 YCIOBHUA PaBEHCTBA
HYJIIO CyMMAapHBIX HampsokeHud (0e3 yuyera MeMOpaHHBIX) NpH ACHCTBHUM HOPMATHBHOM
Harpy3KH.

927 Ilpu pacuere 3JEMEHTOB MEMOpaHHBIX KOHCTPYKIMH € OIHOOCHBIM
NpEeNBAPUTEIBHBIM  HanpsDKEHHEM OOIIMBOK  ClIEAyeT YYUTHIBAaTh JONOJHHUTEIHLHOE
BO3JAECHCTBHE MEMOPaHHBIX (LIEMTHBIX) YCUIIMH B OOIIMBKE Ha MPOAOJIBHBIE 3JIEMEHTHI KapKaca.

9.2.8 MeMOpaHHbIE KOHCTPYKIMH  CJI€Aye€T pAacCUMTHIBATh Ha TEMIIEPATYPHBIE
BO3JACHCTBUA C YYETOM pPa3sHOCTH KOIDPUUUEHTOB JHHEHHOIrO PpacIlIMPEHHs MaTepHalloB
MeMOpaHBl M KOHTYPA.

10 Pacuert coeqHeHHA KOHCTPYKIHHA U3 ATIOMHHHEBbIX CILJIABOB

10.1 CsapHbie coearHennst

10.1.1 CpapHble WIBHI CIEAyeT pacCYUTHIBATE 10 hopMyJiam TabnuLb! 38,

Tabnuma 38
I C HarnpsxeHnoe PacvyeTHad -
BApHbIE LIBbI
] COCTOAHHC o O J1ad
CTBIKOBBIE, PACIIONIOAEHHBIE Cxatue, N
NEPIECHAMKYISAPHO AeHCTBYIOWEH CHle PACTSKEHHE — =1
[ R Y.
Yrnossie Cpe3 N
B <1
B f k f lw wa Yo
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Oxonuanue mabauysl 38

Obo3snauernusn, npuramsie 8 mabauye 38:

N — pacuyeTHas NpoxoJbHad CUia;

l, — pacueTHas JUIMHA lIIBa, paBHas €ro IOJHOM JJIHHE 3a BeIYeTOM 3 ¢ Wi 3 &, (IpH BBIBOJE IIBA 32
| npeAeabl COCAUHEHUA HA NOJAKIAAKHM 33 PpaCUCTHYH JUIMHY IUBA CHEAYET NPUHHUMATH €ro

| [IOJHYIO JUIMHY );
| { — HaWMEHbIIas TOMIHUHA COEAMHIEMEBIX 2JIEMEHTOBR;
By — xodpduimmeHt, npuHuMaeMsld pasHbiM: 0,9 — MPH aBTOMATHYECKOH OJHO- M ABYXITPOXOAHOH
| ceapke; 0,7 — nmpH aBTOMATHYCCKONM MHOTONPOXOLHOH CBapke, NpH Py4YHOH ¥
MEXaHU3UPOBAHHOH CBapKe ¢ NH0OBIM YHCIOM IMPOXO0B,;
kr ~ KaTeT YIJOBOYO IIBa, IPUHUMAEMBIA pABHBIM KaTETy BIIMCAHHOIO paBHOOEAPEHHOTO

i TPEYTOJILHHKA.

CBapHbIE€ CO€JMHEHHUS BHAXJIECTKY ABYMS JIOOOBBIMH LIBaMHU (CM. PUCYHOK 1,0) UMEIOT
pacyeTHOE CONPOTUBICHUE, PABHOE PACYETHOMY CONPOTUBJICHHIO CBAPHOTO COECAUHEHUA
BCTHIK (CM. PUCYHOK 1, @) nipy yClIOBHH, 4TO 10OOBBIEC BB BHIMOJHEHEI C KATETOM HE MEHEE
TOJII{UHEI IPUBAPUBACMOTI0 IEMEHTA M HX KOHLBI BEIBEICHBI 3a ITpeIeiibl COSAUHEHHUA.

10.1.2 CpapHbie CTBIKOBBIE COeIMHEHMsA, paboraromye Ha H3rubd, cruenyer
pPacCUYMTHIBATh M0 POpPMYyJIaM I pacuera LUElOoro CEUEHMs C paCYETHBIMH CONPOTHUBICHUIMH,
NPUHATHIMM 1o TabnnuaM 8 U 9.

10.1.3 CBapHble CTBIKOBHI€ COEIUHEHMA, pabOTarOlUe OQHOBPEMEHHO HA HM3rHO M
Cpes, CAeAYET NPOBEPATH M0 hopMyJie

(87)

rae Oy — HanpsHKEHUE B CBAPHOM COEAMHECHUM OT U3ruoa;
T, — HanpsHDKEHHE B CBAPHOM COCAVMHEHHH OT Cpesa.

10.1.4 Ilpu oOHOBpEeMEHHOM [JCHUCTBUM CpE3bIBAIOLIUX HAINPsSDKEHUHM B OBYX
HalnpaBJICHUSAX B OJHOM M TOM XK€ CEYEHHM YIVIOBOIO IIBA pacyeT CICAYET MPOHU3BOAMTHL Ha
PaBHOAECHCTBYIOILLYIO 3TUX HAIPAKECHUM.

10.1.5 VYrnoBeie mBL, TPHUKPEIUVIAIOIIME JJIEMEHT, Ha KOTOPHIH JEHCTBYIOT
OJHOBPEMEHHO OCEBOE YCHIME W M3TrMOAIOIIMi MOMEHT, CIIEAYeT PACCYUTBIBATE 110 QOPMYIIE
(27), B KOTOPOH:

A, = Ay — pacueTHas IIoWaas LIBOB;
Lin, I,y — MOMEHTHI MHEPUMH pacyeTHOMN IUIOIIAAH IIBOB OTHOCHUTEJIBHO OCECH X — X H
Y — ) COOTBETCTBEHHO;
R = R,s — pacYeTHOE COINPOTHBJIEHHE YIVIOBOIO 1IIBa.

10.2 3aknenodyHble U 00JITOBLIEC COeTMHEHUSA

10.2.1 B 6onToBEIX COCOMHEHHSX MPH ACHCTBHM MPOAOIBHON cuiibl N, NMpOXOAALIEH
yepe3 LEHTP THKECTH COoeNMHEHHs, pacnpelciieHHEe 3TOM CHJBI MExAy OolTaMu clieayer
[IPUHUMATh PABHOMEPHBIM,

bonToBele WM 3aKJICIIOYHBLIE COCAMHEHUS, BOCIHPUHHMMAIOUINE INPOLOJIBHbIE CHIIHI,
CIICAYET PacCUMTHIBATH Ha cpe3 OOJTOB MM 3aKACNOK, CMATHE OCHOBHOI'0O MeTajla U Ha
pacTshkeHHe 00JTOB (BO (JIaHLIEBBIX COETUHEHHAX) 110 opmyiiaM TabauLpl 39.
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Tabnuuya 39
HanpsxxeHnoe Pacuetnan dopmyna ans PacuerHas ¢popmyina nis
COCTOSIHUE cCoeAMHEHHs Ha bonTax | COCAMHEHMS HA 3aK/IEMKAX
Cpes N N
——— <1 (88) ————y——— <1 (88,a)
nd R nd 2
nn, — nn, ——
i S 4 bs ) 4 rs
Pactsxkenne N
5 <1 (90)
TCdO =
n—=— Ry,
. — — ———e—d . 4 - _—
OTpEIB rOJIOBKY N
3aKJIETIKH - | - <l (90,a)
nndhR,
CMsaTHe N N
COEXMHAEMBIX ————— <1 (89) —— <1 (89,a)
3IEMEHTOB na Rbp L " _d Ryp 2t

Obo3nauenusn, npunsmole 8 mabauye 39:

N — pacueTHast IpORoJIbHAA CUJIa, ACHCTBYIOIIAsA H3 COCAWHEHHE;

n — YKCI0 OOJITOB WIIH 3aKJICINOK B COSAUHECHNH;

Ny — YHCNO pabounx cpe3os OAHOIrO 00ATA WIH 3aKIeIKH;

d — nAvaMeTp 3aKNienkd (U OTBEPCTHA JUIA 3aKJICNKH) HIIM HapY>XHbIA JHAMETP
cTepKHA 00ITA;

2! — HaMMEHbIIas CyMMapHas TOJIILWHA 3JIEMEHTOB, CMHHAEMBIX B OHOM
HalpaB/iCHUH;

do— BHYTPEHHHMH auameTtp pe3bOnl 601Ta;

h = 0,4d — BBICOTa NOBEPXHOCTH OTPhIBa IOJIOBKH.

10.2.2  bonrel, pabotarimue OLHOBPEMEHHO Ha Cpe3 M pacTHKEHHE, CIeayeT
[MPOBEPATH OTACNBHO HA CPE3 M PACTIKCHHUE.

10.2.3 B kpemneHUsX OAHOTO BJIEMEHTa K APYroMYy 4epe3 IMPOKIaAKH UM HHBIC
[IPOMEXYTOUYHBIEC JJIEMEHTHI, 4 TAKXe B KPEIUICHHUAX ¢ OAHOCTOPOHHEHW HaKIaIKOH 4YHUCIIO
OOJITOB UJIH 3aKNENOK AOKHO OBITH YBEIUYEHO NMPOTHB pacyeTHOro yucia Ha 10 %.

[Ipy npUKpeIUICHHH BBICTYIIAIOIIMX IIOJIOK YIOJIKOB WM IUBEJUIEPOB C IOMOIIBIO
KOPOTHIIEH KOIMYECTBO OOJITOB, MPUKPEIUIAIOIIMX KOPOTHII K 3TOH MOJKE, JODKHO OBITH
YBEJIHMYEHO MPOTHB pacueTHOro yucia Ha 50 %.

10.3 MonTaxkHble COeJHHEHNA HA BLICOKONMPOYHbIX CTAJbLHLIX 00JTaX

10.3.1 MoHTaxXHbl€ COCAUHEHUS HAa BBICOKONPOYHEBIX CTANBHBIX OoNTax cCiaeayer
PACCUMUTHIBATD B IIPEHNOJOXKECHUHM IEpeladyd ACHCTBYIOIIUX B CTHIKAX M INPHKPCIUICHUSX
YCUIMHN 4Yepe3 TpeHHe, BO3HUKAIOINEE MO COMPHKACAIOUIMMCH IUIOCKOCTAM COCAHUHSEMBIX
3JIEMEHTOB OT HATsDKEHHS BBICOKOMPOYHBIX 00iToB. IIpu 3TOM pacmpeneneHue npoaobHoOM
CUJIBI MEXIY OONTaMu clieAyeT NPUHUMATh PABHOMEPHBIM,

10.3.2  PacuetHoe ycunue Qpp, KOTOpOE MOXET OBITH BOCHPHHATO KaXXJAOH

NOBEPXHOCTBIO TPCHUA COCHAUHACMBIX DJIEMEHTOB, CTAHYTHIX OJHHUM BBICOKOIIPOYHBIM
O0JITOM, CIEAYET ONPEACIATh MO Hopmyie

Obi = Ron Yo Apn W/ Y, (91)
roe  Rp, — pacdeTHO€  CONPOTHBJIICHHE  PAaCTMKEHHIO  BBICOKONPOYHOTO  00JTa,

onpenensgemoe cornacHo Tadbmmue I'.8 npunoxenus I' CIT 16.13330;
Yp — KOIPOULUHUEHT yCI0BUA pabOThl cOeqUHEHHS, MPUHUMaeMbIit paBHbIM (,8;
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Apy, — TIOIWANG CceyeHHss Oonra HETrTO, ompeaecaseMas corjgacHo Tabiuue .9
npunoxenus I' CII 16.13330;
U — KO3(POOUUMEHT TPCHUSA, TpUHUMaEeMBIN 1o Tabiuue 40;
vr — KoddduuueHT, mpuHnMaeMsbiil o tabauue 42 CIT 16.13330.

Tabnuua 40
Criocob obpabotkn [TeckocTpyiinas | Tpasnenue be3 obpaboTku
COeAUHAEMBIX
| OYHUCTKA MOBEPXHOCTH (nocne 0be3xnpUBaHuA)
| [MOBEPXHOCTEH _
| Kosd¢uinent Tpeans p 0,45 | 0,4 0,15

KonuyecTBO 1 BBICOKONPOYHBIX OOJATOB B COCAMHEHHUM MNPU ACUCTBUU MNPOLAOJbHOU
CHJIBI CIICAYET ONPEaCATh 0 HopMyJie

0 > ____L ’ (92)
kl Ye Qbh
rJe ki — KOJMYECTBO MTOBEPXHOCTEHN TPEHUSA COETMHAEMBIX IJIEMCHTOB.
HaTsoxeHue BEICOKOMPOYHOro G0JITa CelyeT IIPOU3BOAUTE OCEBLIM YCHIIHEM
P=Rpy Apn .

10.3.3 Pacuer Ha NPOYHOCTH COCAMHACMBIX 3JIEMECHTOB, OCHAOJECHHBIX OTBEPCTUAMH
[10/1 BBICOKOIIPOYHEIE OOJITEI, CJAEAYET BHINOJHATE C YYETOM TOrO, YTO IIOJIOBUHA YCWUIHS,
NPUXOAAINEIOCS Ha KaXJApld OOJIT, B pacCMAaTPUBAEMOM CEUYCHUM YXKE MNepellaHa CuilaMy
TpeHus. Ilpu 3TOM MpoBepKy OCHaOJICHHBIX CEYCHHUH ClIEAYyET NPOM3BOAMTE IO ITOLIAOH
ceueHus opyrro A nipu A, > 0,85 A vnu no ycnosHou mowaau A, = 1,18 A, npu 4,< 0,85 A.

10.4 CoeanHenus ¢ ppe3epoBaHHbIMU TOPLAMH

B coeanHeHusaX ¢ ¢pe3epOoBaHHBIMH TOpPUAMH CKHMAKILYI0 CHIY CIEAYET CUYUTATH
TOJTHOCTBIO TNIEpearoIENCst UEPE3 TOPLILI.

BO BHELICHTPEHHO CXATBIX U CXKATO-U3TMOAEMBbIX 3JIEMEHTaxX CBapHbIC IUBBI U OO0JITHI,
BKJIIOYasd  BBICOKONPOYHEIC, YKa3aHHBIX COCOWHEHHH CleQyeT pacCUUTHIBAaTH Ha
MaKCUMAaJIbHOE pacCTArMBaIOICEe YCHIME OT JACHCTBHUS MOMEHTa M IPOAOJBHOH CHIBI IIPH
HauboJiee HeOMaronpuaTHOM UX COYETAHHH, a TAKXKE Ha CABUralollee yCUIUE OT NEeHCTBHUA
[MOMEPEUYHON CHJIBI.

10.5 ITosicHbie COeIJMHEHHS B COCTABHBIX 0aJIKax

10.5.1 CsapHpie 1BBI, 3aKJICTIKH ¥ BBICOKOIIPOUHEIC OO0JITEl, COEAUHAIOIIUE CTEHKU M
[10sica COCTABHBIX JBYTABPOBBIX 0ajl0K, CIEAYET paCCUMTHIBATE 110 (hopMyaaM TabIHILEI 41.
B dopmynax (93) — (96,a) npuHATH cleayromue 0003HaYCHUA:
T'=QS/] — capuraroiiee MNosAC YCWIME HA €JUHULY TIWHBI, BBI3BIBAEMOE
nonepeynod cuinon Q (3mech S — CTaTHYEeCKUl MOMEHT OpyTTO mosca
OanKH OTHOCHUTENIBHO HEMTPAJIbHOU OCH);
a — 1ar MOosCHBIX 3aKJIENOK WK BLICOKOTIPOYHEIX 0OJITOB;
Opyn — pacyeTHOE YCWIME OLHOI'O BBICOKONPOYHOro O0JiTa, OnpenenseMoe 1o

popmyie (91);
ki — KOJHAYECTBO MOBEPXHOCTEH TPEHUS COEANHAECMBIX 3JIEMEHTOB;
nd’
Q. =R n i pacueTHOE YCU/IHE OJIHOM 3aKJIENIKU Ha Cpes;

Ny — YHCJIO PACYETHBIX CPE30B OJHOM 3aKJICIIKH;

V =7vrF/lys — naBleHHe OT COCPEAOTOYEHHOrO Irpy3a F (3aech Yr — KOI(PQHUIHMEHT,
npuHuMaemMslii cornacHo CII 20.13330);
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lf — YCTIOBHass  AJIMHA  pacnpeliesieHuss  COCPeNOTOYECHHOM  Harpyskw,
npuHuMaemas no 7.5.4;
0. — KO3(bHULMEHT, NPUHUMAEMBIH IIPH HArpy3Kke M0 BEpXHEMY NOACY OaNKH,

B KOTOPOM CT€HKa NPUCTpOoraHa k BepxHemy noscy, 0O = 0,4; npu
OTCYTCTBUM MPUCTPOXKKU CTCHKH WJIM [IPU HArpys3kKe Mo HWKHEMY HOACY

o= 1.
Ta6nuna 41
Bun QopMmyJibl A pacueTa NOSCHbIX COEAMHEHURA B
Harpyska COEAUHEHUA COCTaBHBIX Oankax
. AL SO R AL S
YrnoBeie MIBKI T
<l (93)
HenoapwxHas aT
(pacnipegesieHHas u BEBICOKOIIpO4HEIE — <1 (94)
COCPEHAOTOUYCHHAN) OONTHI ’ OppY k1
al
3aKJenkKu —_—x1 (94, a)
YrioBbie LB [
] *Tz +V 2 |
| <l (95)
| Rurve \ 2Bk
MecTHas BBICOKOI'IPO‘IHBI@ m/TZ + aVZ
COCPEROTOYCHHAS | GoaTEI e <1 (96)
OonY ki

! / 2 2
{ 3aKJICNKK E__T__igf__ <1 (96, a)

] OrsY s |

10.5.2 B Oajnkax ¢ COCAMHEHWSAMHM Ha 3aKJIeNnkKax WM BBICOKONPOYHBIX OO0JTax ¢
MHOT'OJIMCTOBBIMHA TMOSICHBIMH MAKEeTaMU IMPUKPEIIEHHME KaKAOr0 M3 JIMCTOB 32 MECTOM
CBOEI0 TEOPETHUYECKOro OOpBIBA CIEAYET pPaCCYMUTBHIBATh Ha MOJIOBHHY YCHIIHS, KOTOpOe
MOXXET OBITH BOCIIPUHATO ceyeHueM jaucta. [IpukpensieHue kaxxaoro JHCTa Ha YYacTKe
MEXAY JAECHCTBUTEIBHBIM MECTOM €ro o0peiBa M MecTOM OOpbIBa MMpEeABIAYLIEro JUCTa
CIIEAYET pacCYUTHIBATh HA MOJIHOE YCHIHE, KOTOPOE MOXET ObITh BOCHPHUHATO CEYEHUEM
JIACTA.,

11 IIpoexTHpoBanue aJIOMHHUEBBIX KOHCTPYKIUMN

11.1 O0mue ykazaHusi o NpOeKTHPOBAHNIO

11.1.1 Ilpu npoekTupoBaHHU aNFOMUHUEBBLIX KOHCTPYKUUA HEOOXOAUMO:

a) MpeayCcMaTpUBaTh CBA3M, 00ECIICUMBAIONIHE B MPOLIECCE MOHTaXa M IKCILTyaTallku
YCTOMYHMBOCT U IPOCTPAHCTBEHHYK) HEU3MEHAEMOCTb COOPYIKEHHS B ILEJIOM H €ro
3JIEMEHTOB, Ha3HA4Yas UX B 3aBUCUMOCTHM OT OCHOBHBIX NApaMETPOB U PEXKUMA IKCIUIyaTalUH
COOpYXeHUS (KOHCTPYKTUBHOMN CXEMEI [TPOJIETOB, TEMIIEPATYPHBIX BO3UEHCTBUH H T. 1. );

0) npeaycMaTpuBaTh BO3MOXHOCTE YKDPYITHEHMA  JJIEMEHTOB KOHCTPYKLMHM Ha
CTPOMTEBHON IUIOLIAAKE JNd MOHTaXa HX KpYynHeIMH OnokaMd H  o0ecneyeHus
YCTOMYUBOCTH OTAECABHBIX 3JIEMEHTOB U OJIOKOB COOPYKEHHA B MPOLIECCE MOHTAXA;
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B) NpeIyCMarpuBaTh MOHTAXHbBIE KDEIUICHHUS JJIEMEHTOB, oOfecneyuBaroLue
BO3MOXXHOCTh UX JIEFKOM COOpKM MU yHOOHOrO BBIMOJHEHUA COCOWHEHMHM Ha MOHTaxe
(YCTpOHCTBO MOHTAXHbIX CTOIMKOB H T.11.), @ TaAKXe OBICTPOTY BBIBEPKU KOHCTPYKLIMH;

r) npeaycMaTpHBaThb MOHTAXHBI€ COEIMHCHHUS 3JIEMEHTOB OOJITOBBIMH; CBapHBIE
MOHT&)XHBIC COCOUHEHHsA [OMYyCKaTh JNHIIbL B TEX CaydYasX, Korga IpUMEHEHHe OOJTOB
HepalHOHAJIbHO UM HE pa3pellacTCsl HOPMaTUBHBIMU JOKYMEHTaMU.

11.1.2 Ilpornbsl wm3rmbaeMbIX 2NIEMEHTOB CICAYECT onpeneasaT O0e3 yuera
KO3(PDUIIMEHTOB JHHAMHUYHOCTH M OCHal0JIEHUs CEYEHUHM OTBEPCTHAMH [JIS 3aKJIENOK WU
00JITOB.

OTHOCHUTEIBHBIE IPOrMOBI JJIEMEHTOB AJIIOMHUHHEBBIX KOHCTPYKLUHMH HE OJDKHBI
[peBBIlIaTh 3Ha4eHui, npuBeaeHHbIX B CIT 20.13330.

11.1.3 TemniepaTypHble KIMMaTHYECKUE BO3AECHCTBUSA HAa AJIFOMHUHUEBBIE KOHCTPYKLHH
CJIeAyeT YUYUTBIBATL NYTEM COOMIOAEHUS HAUOOJNBIIUX PACCTOSHUM MEXAY TeMIepaTypHbIMH
LIBAMH B COOTBETCTBHUHU C TabuLei 42.

Tadbnuua 42
HanOonblIMe pacCTOAHHUA, M \
MEXK M h BAd
XapaKTepHeTHKA ~ Me *ge MEPATYPHLIMU HIBAMHU OT Temnsgarzzﬂzg; ;u
anaHult  coopyKeHuf no AnvHe 6a0ka No IHPUHE 114 TOpUA 31@HHUA
(BZOJL 30aHUA) Onoka * O OCH Onpkanuen
L . — BEPTHKAJILHOMN CBA3K |
OTarinBaeMsble 31aHUS 144 I 120 72
!
HeoTtamnnnsaeMbie 06 90 48
3/ @HUA U TOPAYHE LEXH
l
OTKpBITBIC 3CTaKAbI] 72 —. 36

[Ipumedanune ~ Hanbonelive paccTodHus yKazaHbl Qg 3JaHHUA U COOPYKEHHMH, B KOTOPBIX

KOHCTPYKUMH MOKPHITHIA WIH (H) CTEH BbINOAHEHBI U3 AJIFOMMHHA, a8 KOJJOHHBI — U3 CTAJHN WIH ATIOMHHHA. |

11.1.4 Koppo3HOHHYIO CTOHWKOCTH aJIIOMHMHUEBBIX KOHCTPYKLHMH, NOABEPrarOLIUXCH
BO3JACHCTBUIO arpeCCUBHEIX Cpell, CeAyeT obecrieynBaTh MyTeM BbIOOpa MApPKHU U COCTOSTHUSA
ATIOMUHHS, HA3HAYCHUA PALMOHANIBHBIX KOHCTPYKTHUBHBIX (POPM ¥ MHUHHUMAJIBHEIX TOJIIIHMH B
cootBeTcTBUM ¢ CI1 28.13330.

11.1.5 [Insa noBBIILIEHUS KOPPO3HOHHOH CTOMKOCTH CTajbHbIE OOJITBHI MOIIEXKAaT
OLMHKOBKE MM KaJIMUpPOBaHUIO. 11l UCKIIIOYEHHUS MECTHOIO MOBPEXKACHUSA aTOMUHHEBBIX
CIIABOB B MOMEHT CTATHBaHUA 00JTa MOJ I'OJOBKH M raiky OOJTOB CiI€AyeT YCTaHaBJIMBAThH
mraioel. Ilpu BBINOJHEHHM 1WaWd U3 CTalM, OHU JOKHBI OBITH OLMHKOBAHBI WU
KaIMUPOBaHHI.

11.2 TlpoexTHpoBaHHe OrpaKAal0IIHX KOHCTPYKLIHA

11.2.1 Orpaxzgaioimue KOHCTPYKUHWH 3[aHUN (CTE€Hbl W MOKPHITUA, OTAECIbHbIC MTAHENH,
HaCTU/IBl U UX CTHIKH), @ TAKXKE JETaNU KPEIUIEHUs OrPpaXKACHUM K KapKacy 3JaHWs ClelnyeT
[MPOEKTUPOBATh C YYETOM U3MEHEHHUS TEMIIEPATYpPHl B TEYEHUE rofa, odecneyuBas nNpyu 3TOM
cBoOOny TeMmeparypHbIX JedopMaLMi NpA COXPAHEHMH TEIUIOTEXHUYECKHMX CBOWCIB H
repMETHYHOCTU OTPAXKACHUN.

11.2.2 Ilpu pacuete orpaxaarlliMX KOHCTPYKLHHA 3HA4YEHHUs NEpenazoB TEMINEpaTyphl
Hapy>XHBbIX T[OBEPXHOCTEH CleAyeT ONpEACNATh MCXOAd M3 pacyeTHHIX 3HAYECHHH
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TEMIIepaTyphl Hapy>KHOro BO3[yXa B JieTHee M 3UMHee BpeMs roxa B coorBercTBuu ¢ ClI
131.13330.

ITpu 5TOM B JIeTHEE BpeMs JOMKHO OBITh YYTEHO BO3JAECHCTBUE COJHEYHOH pajHalLlluu.

11.2.3 PacueTHble Inepenalabl TEMIIEpaTypbl MEXAYy HApPYXHBIMH M BHYTPCHHUMHU
MOBEPXHOCTSAMH OIpaXHaloIUX KOHCTPYKUMH CleAYyeT NpUHHMATh ¢ Y4Y€TOM BHYTPCHHEIO
TEMIIEpaTypPHOI'O pexKHMa SKCIIyaTalluy 3JaHUA.

11.2.4 BriOop maTtepuana i yTEIUIUTENS, K€t U F€pPMETHKOB NMPH MPOCKTUPOBAHHUH
OrpaXKIAIOUIMX KOHCTPYKUUNM cleayer TMpOU3BOAUTL C YYE€TOM BEIMYHMH PacyETHBIX
nepenajoB TEMIEpaTypbl MeXAY HapyXHbIMM Y BHYTPEHHHMU MOBEPXHOCTAMH
OrpaXXKIA0IUX KOHCTPYKLIUH.

11.2.5 Hdomyckaerca NpUMEHATh B KOHCTPYKUUAX ATIOMHHUNA B COYETAHHH C OPYTMMH
CTPOUTENBFHBIMH MaTepHa/iaMM (I€pPEBO B OKOHHBIX U ABEPHBIX KOHCTPYKUHAX, NOJUMEPH B
CTEHOBBIX U KPOBEJBLHBIX KOHCTPYKUHAX, CTajdb U Ap.). IIp# 5TOM HeoOXOAUMO YYHUTHIBATH
pa3zNyHe B 3HAUECHHUAX MOJAYJNeH YNpYroctd U Ko3QGUIMEHTOB JHHEHHOTO pacCUIMpeHHS
MaTEpHUAJIOB, a TAKXKe MPeAyCMaTPUBATL MEPOIIPUATH IO 3aILUTE ATIOMHHUSA OT KOHTAKTHOH
KOPPO3UHU.

11.2.6 KperuieHne naHened orpaxJarouiMXx KOHCTPYKUMHA K HECYLIEMY Kapkacy M
KOHCTPYKLIMY CTBIKOB HOJDKHBEI 00€CredYuBaTh. HEOOXOAMMYIO NPOYHOCTH, HAAEKHOCTH H
OONTOBEYHOCTD; BOCIHPHATHC MOHTAXHBIX H JKCIUTYaTaUMOHHLIX HAarpy3oK; HCKIIOYEHHE
KOHTAaKTHOH KOppPO3WM; KOMIICHCALHIO TEMNEPAaTypHBIX JedopMalluil ¢ COXpaHEHHEM
HEOOXOIUMOY repMETU3ALUH; BOZMOXHOCTD [MPOU3BOUTE PEMOHT U JIEMOHTAX ITaHEJIEH.

11.2.7 Haubosice pacnpoCTpaHEHHBIMHM BHAAMH  KPEIJICHUA  Orpa)KJarolIHX
KOHCTPYKLIMH K HECYILIEMY KapKacy SBISAIOTCSA pasbeMHOEe O0JITOBOE COEANHEHHE, KPEIIICHUE
aHKepHBIM 00JTOM, pacagHbIM Ar0OEIEM, 3aKIENOYHOE WM Ha BUHTax (mpuioxenue ).

YunuTeiBas crielMpUKY CBOHCTB AJIIOMUHMA M U3TOTOBJICHUA aJIOMHUHUEBBIX MIPOPHIICH,
NOMYCKAaeTCA MPUMEHATh U APYrue COCAMHEHUS: ¢ UCTIOIb30BAHUEM NMPOPUIEN ClIEUATBHON
(OpMBI, B TOM YHCHE B 3aMOK, IINYHT, 11a3 U Op.; OCYILUECTBIAEMBIE 3a CUYET MJIACTHYECKHX
aepopMalUil anOMHUHUS, B TOM 4Huciae B ¢aibll, 3aNpeCCOBKOH, IHUCTOHHOIO TUNA;
3allle/IKUBAaHUEM (pa3beMHBIE U HEPA3bEMHBIC); OCYLIECTBISEMBIE 3a CYET YIPYIUX
nepopMallii anroMuHuA; OoaraMu ¢ OOXHMHBIMH KojabLaMH (OONT-3aKIENKH WIH «JIOK-
O0NTHIY); PPUKLMOHHBIC; CLIMBAHUEM; KJICEBEIC, KJIICECBAPHBIC U KJICE3aK/ICIOYHbBIE U Jp.

11.2.8 B ¢acagHplX OrpaxxJarolMX KOHCTPYKLMAX He AOMYCKAETCAd NpHUMEHEHUE
ATFOMHHUEBBIX CIUIaBOB 0€3  3alllMTHO-ACKOPATUBHOIO NOKpHITHA, g  3alHTHO-
JEKOPAaTUBHOW OTAENKH OrpaXJAlOWMX aJIOMUHHEBBIX KOHCTPYKUMH M HW3JEIUH
APXUTECKTYPHOrO HA3HAYCHHUS HALICKHUT NPUMEHATH NOKPHITUA, npenycMoTpeHHble ['OCT
9.303, 'OCT 15150 n 'OCT 22233. B 3aBUCMMOCTH OT YCJIOBHUH 3KCIUIyaTaUUUA B KaYECTBE
3alUMTHO-AECKOPATUBHBIX  ClIEAyeT NPUMEHATh TNOKPBHITHA C (QHU3HKO-MEXaHUYECKHMM
[MOKa3aTesIMUA, TOJIIMHON M CTOMKOCTHIO B COOTBETCTBHU ¢ TpeboBanusmu ['OCT 22233.

11.2.9 Ilpn npoEKTUpPOBAaHHMH  OTpaXAAKOILUX  AJIOMMUHUEBBIX  KOHCTPYKLWH
HEOOX0AUMO OOECTIIEeYUTh BO3MOXKHOCTL JIETKOM 3aMEHBI JJIEMEHTOB, TOIABEPIKEHHBIX

YCKOPEHHOMY CTape€HHIO, U3HOCY WJIM PEMOHTY (Halpumep, YIUIOTHUTEIBHBIX MPOKIANOK,
CTEKJa H Ap.).
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12 KoHCTpYKTHBHBIE TPeOOBAHHA

12.1 O0mue ykasaHus

12.1.1 Bri6op BHIa coeauHenus (CBapHoe, OONTOBOE M Ap.) CIEAYET NPOM3BOIUTH B
3aBUCUMOCTH OT Xapakrepa paOoThl COCAMHEHUS U C YYETOM CTEIICHH 0cCIabIcHus
ATIOMHUHHA, OTIPEAECIAEMOTO BUAOM COSIMHEHUA.

JINs TEpMHUYECKH HE YIPOYHSAEMBIX CIJIaBOB (OCOOEHHO, B OTOXOKEHHOM COCTOSTHUM)
OCHOBHBIM CIIOCOOOM COCIUMHEHMSA CACOYET BEIOUpPATh CBAPKY.

CBapHBIC COCOUHEHHUSA 3JJIEMEHTOB HECYIUMX KOHCTPYKLMH CJEAYET BBINONHATH B
3aBOACKUX ycioBUsAX. IIpM 1poekTHpOBaHWM CBapHBIX KOHCTPYKUMH HeoOXOAHUMO
[peaycMarpuBaTh IIPUMEHEHHE KOHIYKTOPOB.

12.1.2 TOHKOJIMUCTOBBIE OrpaXAArLIME KOHCTPYKLUMH M HUX COCIUHCHHUA Clenyer
MPOEKTUPOBATH CBAPHBIMHU WIH KJIENNIAHBIMHU (3aBOJACKHUE U MOHTaXHBIE KPEIJIEHUA OOIIMBOK K
KapkKacaM, CTBIKA I YKPYIHEHHS TOHKOJMCTOBBIX JJIEMEHTOB, CTHIKH B KpPOBEJIBLHBIX
MOKPBITUAX), & TAKKE C IPUMEHEHHUEM COCAUHEHHUI Ha (alibliax, 3allleIKax U Jp.

12.1.3 Ilpu npoeKTUpPOBAHMH CBAPHBIX TOHKOJMUCTOBBIX KOHCTPYKLHMHA HEOOXOZUMO
00ecreYuTh COXpaHEHHE BHEUIHEro BUJAa KOHCTPYKUMHM NyTeMm: BbIOOpa cnocoda cBapky,
obecneunBarollero TpedyeMblii BHEIUHUH BUJ CBAPHBIX COCAWHECHUH; MPUMEHEHUS KECTKUX
KOH/TYKTOPOB; IIPOKOBKH CBapHBIX [IBOB /11 YMEHBILEHUA CBAPOYHbIX AehopManui B Op.

12.1.4 MHUHUMAAbHYKO TOJIUMHY HECYIIMX M OrpaXxJamwlUUX aJIIOMHHHEBBIX
KOHCTPYKUHHA ClIefyeT Ha3HayaTh MO pacueTy U B 3aBUCHMMOCTH OT YCIOBUH HX TIEPEBO3KH,
MOHTAaXa M IKCIUIyaTalHH.

TonmuHa 3JeMEHTOB OTrpaXKJAAIIIMX KOHCTPYKUMHM TIPH HOPMAJIBHBIX YCIOBHAX HX
3KCIUTyaTaluu Jonyckaercs He meHee 0,8 MMm.

12.1.5 KoMOUHHUpOBaHHBIE COEAHHEHHSA, B KOTOPBIX YAaCTh YCWIMH BOCIPHHHMAETCH
3aKJICTIKaMH, a 4aCTh — CBAPHBIMU LLIBAMH, IIPUMEHATE 3aMIPELAETCA.

12.1.6 Jonyckaerca coyeTaHUe B OZHOM KOHCTPYKLHUH 3JIEMEHTOB M3 aJIIOMHHHUSA U
CTaJIM Ipy 00ECIIEYEHUU MEP 110 NPEAOTBPALIEHHIO KOHTaKTHON KOPPO3UH.

12.1.7 CoeauHeHHsT 3JIEMEHTOB OrpaXJalolIMX KOHCTPYKUMH (BUTPUH, BHUTPaXEH,
OKOH, ABepeH M Ap.), BHIIOJHAEMBIC Ha BKJaIbIIAX, AOJDKHBI ObITH [IPOBEPEHB! B ONBITHBIX
KOHCTPYKLUSX.

HenmocpencTBeHHOE COMPUKOCHOBEHHE 3allQJIHEHMS K3 CTEKIa €  JJICMCHTaAMH
AJIFOMMHHEBOIO KapKaca He JONYCKacTCHL.

12.2 CsapHbie cOeAMHEHUS

12.2.1 Ilpu npoeKTHPOBaHHMU KOHCTPYKUMH CO CBapHBIMU COENUHECHHUAMH CIIENYET:

NMPUMEHATEH BEICOKOIIPOU3BOAUTEIBHBIE MEXaHU3UPOBAHHEIC CIIOCOOBI CBApKHU;

npeAyCMaTpUBaTh BO3MOXHOCTh CBapkM ©0€3 KAaHTOBKM KOHCTPYKLMH IIpH
MU3rOTOBJICHUY;

obecrnieyuBaTh CBOOOAHBIN JOCTYI K MECTAM HAaJ0XXE€HHUs IIBOB C YYETOM BBIOpaHHOIO
crocoba ¥ TEXHOJIOTUY CBapKHU;

Ha3HayaTh pasMephl M B3aHMHOE pacCOJIOKEHHUE IIBOB M BHIOMpATh Crioco0 CBapKH
UCXOAA u3 TpeOoBaHHWM oOecrieueHHs HAUMEHBLUIMX COOCTBEHHBIX HAIPKEHUH H
nepopManuii MpH cBapke;

H30€eraTh COCPEAOTOUYCHHUSA OONBIIOTO YHCIA IBOB B OAHOM MECTE;

MPUHHAMATH KOJIMYECTBO U pasMephl CBaPHBIX IBOB MHHUMAJIbHO HEOOXOIUMBIMH.
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12.2.2 Pa3nenky KpOMOK IIO4 CBapKy CJeAyeT Ha3HayaTb € YYETOM cCIlocoba M
TEXHOJOIrHHU CBapKH, MOJOXKEHHUA LIBA B MPOCTPAHCTBE U TONIIMHEI CBAPHUBAECMEIX JIEMEHTOB
no I'OCT 14806.

12.2.3 IIpu NpoexTHPOBaHUH CBAPHBIX COCOUHEHHUN U Y3JIOB B HECYILUMX KOHCTPYKLHAX
cleayerT HpeoyCMaTpuBaTh CHUXKEHHE KOHLCHTpALMM HanpsHhKEeHUH, NpUMEHAs JUIS 3TOro
COOTBETCTBYIOIHE KOHCTPYKTHUBHEIE PELIEHUA U TEXHOJIOTHYECKUE MEPONIPHATHS.

Cnenyer npeagycMaTpHBarh IPEHUMYILIECTBEHHO CBapHBIE COEOUHEHHS BCTBHIK C
00s13aTEIBPHON ITOJABApKOM KOPHA LIBa MIH C HCIOJB30BaHHEM (POPMHUPYIOIUX IMOAKIAJIOK.
KOHUB! IIBOB BCTHIK CJIEAYET BEIBOOWUTH 3a MNpeleisl CThIKa (HAUpUMeEp, € ITOMOIUBIO
BBIBOJHbIX IJIAHOK).

IIpu cBapkKe BCTHIK ABYX JIUCTOB PasHOU TOJHIAHBI CleAyET OCYIECTBIATH NEPEXOT OT
TOJICTOIO JINCTA K TOHKOMY yCTpOoHCTBOM ckoca 1o ' OCT 14806.

YHCI0 CTHIKOB B paCYETHBIX JJIEMEHTAX JOJHDKHO OBITh MUHHUMAJIBHBIM,

12.2.4 CpapHble COCAUHEHUS CIEAYET, KaK MpaBWIO, pacnojaratb B MEHEe
HAMPAKECHHBIX MECTaxX 3JIEMEHTOB KOHCTPYKIIUH.

12.2.5 B y3nax HeCyIUMX KOHCTPYKLUHM H3 MPEeCCOBAHHBIX MpodUIeH clexyer
pexycMaTpUBATh CBapHbIE COCIMHEHNUA BCTHIK U B TaBp.

12.2.6 Pasmepsl U @QopMa CBapHBIX YIVIOBBIX IIBOB MJOJ/DKHBI YIOBIETBOPATH
CIIEAYIOIIAM TPEOOBAHMAM:

KaTeT LIBOB kr cleQyeT NPUHUMATh HE MEHEE TOJNLIMHBI Han00JIee TOHKOIO JIEMEHTA.
Eciu B coeauHEHNH 00sice TOHKUU dJIeMEHT UMeeT Oyns0y, TO npeleapHas BEIUYHHA KaTeTa
IIBAa kr MOXeT OBITh yBeauyeHa 1o 1,5¢ (rae ¢ — HaMMEHBWIAs TOJMHA COCOHUHAEMBIX
3JIEMEHTOB);

pacyeTHas JUIMHA QIaHrOBOro M J1000BOr0 LIBOB JOKHA OBITE HE MeHee 40 MM;

pacyeTHas [JIMHA (JaHroBOrO 1Ba AODKHA OBITH He Gonee 50 £y;

B COCOIMHEHHUAX BHAXJICCTKY pasMep HAXJECTKH JNOKEH OBITh HE MEHEe IMATH TOJILIUH
Han0o0JIce TOHKOIO JIEMEHTA.

PexomMeHgalMy [0 KOHCTPYMPOBAHUIO CBApHBIX COCAMHEHHWW IIPUBEOCHHI B
npunoxeHuu U,

12.2.7 CpapHble COCAMHEHUS TOHKOJIMCTOBBIX KOHCTPYKLHH ClIEAYET IIPOEKTHPOBATH C
y4ETOM TEXHOJOI'MYECKUX 0COOEHHOCTEH NPUMEHAEMEIX CTOCOOOB CBapKH:

[IPUBAPKY TOHKMX JHUCTOB OOMIMBOK K 00Ji€e TOJICTBIM JIEMEHTAM KapKaca JI0IIyCKaeTCs
BEIMOJIHATh aproOHOAYIrOBOM TOYEUHOM CBApKOW, B TOM YHCIE C PacCBEpPIHMBAHHEM Iiepen
CBapKOM JTUCTA ¥ MOOKPEIUIAIOLIETO JIEMEHTA CO CTOPOHBI JTUCTA;

JOITyCKAaeTCsd YKPYNMHEHUE TOHKOJIUCTOBBIX DJJIIEMEHTOB B 3aBOJACKHX YCJIOBHAX
BBINIOJTHATE CBAPKOH aproHOAYrOBOM TOYECYHOH U aproHOAYroBoil HENPEepEIBHEIM LIBOM.

Ilpu cBapke CTBIKOB KPOBEIBHBEIX TMOKPBITUM B MOHTaXXHBIX YCJIIOBHAX CJEAYyeT, Kak
PaBUJIO, IIPUMEHATH aprOHOAYTOBYIO CBapKy BOJIB(MPaMOBEIM HUITH IUIABALUMCS JJIEKTPOAOM
C UMIYJbCHUBHBIM MNMHUTAaHUEM AYTrH. OCHOBHBIMM BHIAMH COCOMHEHHUH IIPU 3TOM SABJISIOTCH
HaxJIECTOYHOE H OOPTOBOE.

Ilpy npUMeHEHHMH aproHOAYrOBOM TOYEYHOM CBAapKHM B MOHT@)XHBIX YCHOBHAX I
COCQUHEHUS TOHKOJIHMCTOBBIX JJIEMEHTOB OCHOBHBIM BHIOM COE€OUHEHHA ABIAETCA
HaXJICCTOYHOE; BEIMYMHA HAXJICCTKH NOKHA ObITh He MeHee 30 MM,

12.3 3akaenoYHbIe U 00JITOBBIE COeIUHEHHUSA

12.3.1 PasmewieHne 3akienok U OOJTOB, B TOM YMCJE€ BBICOKOIIPOYHBIX, ClEAYET
MPOU3BOTUTE CorjacHo Tadbnuue 43.
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[ ————

PaccTossHUA NMPH

XapakTepuCcTHKA pacCTOAHUSA
DasMELUEHHUH O0NTOB

Mexay HEeHTpaMH 3aKienoK U 00JToB B JIHOOOM HaINpaBICHAM:.

MHHHMAJIBHOE JJIA 3aKJIEIIOK 3d
|  MHMHMMalbHOE LIS OONTOB 3,5d
MaKCHMAJILHOE B KpaifHUX psaax MpHU OTCYTCTBHH 3d umm 10¢

OKAUMJISFOIUMX YTOJIKOB IIPU PAaCTHKEHUU K CKATUH
MaKCUMAJILHOE B CPEAHUX U KpalHUX paaax npu
HATMYUM OKAAMIISIOLIUX YIOJIKOB

MPH PACTIKCHUH | 12d nnmm 20¢
[PH CHKATUH 10d mnn 14¢
OT HeHTpa 3aKjIenky uin 0oaTa Ao Kpas 3JIEMEHTa: |
| MHHHMAJBHOE BAOJIb YCHJIHA ¥ N0 JHArOHAIH 2,5d
MUHUMAJIHLHOE MOMEPEK YCHITUA NTPU OOpE3HBIX KPOMKaX 2,5d
TO €, IPH [IPOKATHBIX UIIA MPECCOBAHHBIX KPOMKaX 2d
MaKCUMAaILHOE | _ 6d

Obos3nauenun, npunamoie 8 mabauye 43.
d — IMaMeTp OTBepCTUA 11s 00JITa;
t — TOJIUIMHA HAHOOJI€€ TOHKOrO HapYKHOI'O 3JIEMEHTA I1aKeTa.

CoeanHUuTENLHBIE OO0JITHI, PACIoNaraéMbIC BHE Y3JI0B U CTHIKOB, CIISAYET pa3sMeEIliaTh Ha
MaKCHUMaJIbHbBIX PACCTOAHUSAX.

12.3.2 B pabounux 3jieMeHTaX KOHCTPYKLUMH YHCIO PACIOJOXEHHBIX 110 OOHY CTOPOHY
CThIKA 3aKJIENOK, NPUKPEIVIAIOUIUX 3JIEMEHT B y3J1€, J0JKHO OBITh HE MEHEE ABYX.

12.3.3 Ilpu 3aBOJACKOM XOJOAHOM KJICIIKE TOJIMHA CKIICIIBIBAEMOTI0 ITaKeTa Ha CKobe He
OOJKHA IMPEBBIILATh YETHIPEX JUAMETPOB 3aKJICIIOK.

12.3.4 KoHCTpyKUMA COCOUHEHUSA TOHKMX allOMHHHEBBIX JICHT ¢ KOHTYPOM HOJI)KHA
UMETh PETYIUPYEMOE IMPEABAPUTEIBHOE HATSXKEHUE M HE ONYCKaTh KOHTAKTa MEXIY
AJIIOMHHHEM, CTalbI0 U OETOHOM.

12.3.5 J{uaMeTp 3aKkjenku A0JXKeH ObITh He 0oJice MATH TOJIMH Haubojiee TOHKOro
3JiEMEHTA. 338 paCYETHBIA JUAMETP 3aKJICNIKH CIeayeT MPHHUMATE IHAMETP OTBEPCTHA.

12.3.6 ®dopma 3aKjIenKky U €€ pasMepnl I XOJOAHOM KIENKH YCTAHABJIMBAIOTCH
TEXHUYECCKUMHM YCJIOBUSIMH Ha U3rOTOBJICHHUE CTPOUTEIBHBIX KOHCTPYKIUA U3 AIIOMUHMA.

12.3.7 B KOHCTpYKUMAX U3 MNpOGUWIHPOBAHHBIX JIUCTOB pedpa XECTKOCTH HIIH
aMagparmMel CIEAYET COCAUHATH B KaXAOH TOYKE KACaHHMA C TOOpOM U 3NIEMEHTOM,
YCHIMBAIOLIUM KOHCTPYKLIHMIO.

12.3.8 CThikn MeMOpaHHOH OOIIMBKHU CIIEAYET BBHIIOJHATE BHAXJIECTKY, IPH 3TOM CTBHIK
NOJKEH OBITh COCIMHEH HE MEHEE YEM ABYMS pAJaMM CBAPHBIX TOUYEK WIH 3aKJIETIOK,

13 IlporuBonoxapHbie TpeOOBAHUSA

13.1 AmoOMHHHEBblE KOHCTPYKUMH JOJDKHBI COXpaHATh Hecymyro W (W)
OrpaXxJawIyr CcrnocoOHOCT, MpH IIOXKApe B TEYEHUE BpPEMEHU, YCTAHOBJIEHHOTO B
JOKYMEHTAaX, MPUBCACHHEBIX B 4.2.

13.2 B 3aBUCHMMOCTM OT BBIIOJHAECMBIX (QYHKUMNA OTHECTOMKOCTH  ([penel
OTHECTOMKOCTA B MHHYTaX) QJIIOMHHHUEBBIX KOHCTPYKLUH ONpENeNseTcss CACAYIOLIHM
IPEAECIbHEIM COCTOAHUEM:

JUIS OrpaXKAAIOIMX KOHCTPYKUMH — TOTEped LEJOCTHOCTH M, €CIU Tpelyercs,
NOTEepEeH TETIOM3OJIUPYIOIIEH CIIOCOOHOCTH;

JUISL HECYILIMX KOHCTPYKLUMH — noTeped Hecyled criocoOHOCTH;

61



CI1 128.13330.2012

JUIS COBMEIIAIOIIMX (PYHKIMH HECYIIHX M OFPaXKJaloINUX KOHCTPYKUUH — MOTEpeH
HECYILEH  CIOCOOHOCTH, TOTEped  LENOCTHOCTH H, €CIH  Tpedyercsa, MOTEpEH
TETJIOU30JIHPYIOLIEN CIIOCOOHOCTH.

13.3 Ilpenensl OrHECTOMKOCTH aTIOMHHHMEBBIX KOHCTPYKIIUM JOJKHEI COOTBETCTBOBATD
TpeOYyEeMOH CTENEHU OTHECTOMKOCTH 34aHUM M COOPYXKEHHH, B KOTOPHIX OHH IPHUMEHSAIOTCS.
Cob6c¢cTBEHHBIE TIpeieNibl OTHECTOMKOCTH CIIEAYET ONPEACIATH M0 pe3yJIbTaTaM HCIBITaHUH. B
OTACJIBHBIX CIy4YasX JOITYCKAETCS UX ONPEAEIEHNE PACYETHBIM Iy TEM.

13.4 [nsa oOecrieueHus TpeOyeMoro nmpenesia OrHECTOMKOCTH  QJIIOMHHHEBBIX
KOHCTPYKLMH CIEOYET UCIIOJIb30BaTh:

OTHE3ALLUUTHBIC HANBUIAEMBIE COCTaBbl, OOMAa3kM, OONMUOBKH OrHECTOMKMMH
MJIXTHBIMHU, JJMCTOBBIMH U APYTHMH MaTepHaJiaMU;

HaHECEHHE Ha  o0orpeBacMyr0  IMOBEPXHOCTh  KOHCTPYKLUUHM  TOHKOCJIOHHBIX
BCITYYMBAIOLIHUXCS ITOKPBITUHN (CIELMAIBbHBIX OrHE3alIMTHBIX COCTaBOB C TOJIILMHOH CYXOro
CJ10s, HE MNpPEeBBINAKIICH 3 MM M YBEJIWYHMBAIOIIMX MHOTOKPAaTHO CBOIO TOJILIUHY [IpH
OTHEBOM BO3JICHCTBUM);

KOMOMHAUMH CTOCOO0B 3alUTEHI.

13.5 Ilpy npUMEHECHUH OrHE3allMTHBEIX COCTaBOB K KOHCTPYKLHAM, HMEIOLIUM
3aLUTHOE MOKPBITHE MOBEPXHOCTH, OTHE3ALLIMTHBIE XAPAKTCPHUCTUKU CIIEAYET ONpPEHENATh C
Y4ETOM [OBEPXHOCTHOI'O CJIOSi, MCIIOJB3YEMOr0 B KauyeCTBE TI'MAPOU3OISLIMOHHOIO WK
OEKOPATUBHOTO.

13.6 IlpumeHeHue CpeACTB OrHE3aLIUTHI CIEAYET OCYUIECTBIATH B COOTBETCTBUM C
npoekToM orde3amuTsl (mo 'OCT P 21.1101).

13.7 Harpy3ku oT CpeACTB OrHE3aIMTh CeAyeT YYHTHIBATh B Harpy3Kax MpH pacyerax
ATIOMMHHUEBBIX KOHCTPYKLHH.
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Ipuinoxenne A
(o0na3aresiLHOE)

IlepeueHb HOPMATHUBHBIX JOKYMEHTOB

«CHull II-23-81* CranbHbie KOHCTPYKLHH
«CHull 2.01.07-85* Harpy3ku 1 BO3AEHCTBUS»
«CHull 2.03.11-85 3ammra CTPOHUTENBHBIX KOHCTPYKUMH OT

KOPPO3UN»
«CHuII 2.09.03-85 CoopyKeHHUS MPOMBIILIEHHBIX MPEANPUATHN

«CHCTEMBI NPOTHUBOIOXAPHOH 3AIUTHI. ObecrieucHue
OTHECTONKOCTH 00'BEKTOB 3aIIIUTHI»
«CucreMnl IIPOTHBONOXAPHOH 3AILUTEI. OrpaHy4eHue

pacrpoCTpaHeHus Ioxkapa Ha oObeKkTax 3amuThl. TpeOGoBaHHs K
00BEMHO-IUIAHUPOBOYHBIM U KOHCTPYKTUBHBIM PEILICHUSIM)
«CHulI 23-01-99* CrpourenbHas KITUMATOJOTHA»

CIIKII. CrpoutensctBo. CTpOUTENBHBIC KOHCTPYKIHHA W U3LEIIHS
U3 aJIIOMUHUEBBIX CIIIaBoB. HOMeHKIaTypa nmokasaresien

CrnnaBbl AIIOMUHUEBBIE JIUTEHHBIE. TEeXHUYECKUE YCIIOBUA

bonTel, BUHTHI, IIMUABKA W ravky. TeXHHYECKHUE yCIOBUA
[1OKpBITHS METAJLIMYECKHUE U HEMETAIINYECKUE HEOPraHNYECKUE
AJIOMHHHH U CIL1aBbl AIIOMUHUEBEIE AehopMUupyembie. Mapku
I'a¥ixy mecTturpaHHele Kjnacca TOYHOCTH B. KoHcTpykiuusa #

pa3sMephl
[11an0sl npyxuHHBIE. TEXHUYECKUE YCIOBUA
bonTel ¢ IECTUIPaHHOM TIOJIOBKOM KJjacca TOYHOCTH B.

KoHCTpyK1Us ¥ pasMeEphI

[IpoBosOKa CBapOYHas M3 AIOMUHHA M AJTIOMUHHMEBBIX CIUIABOB.
TexHUYECKHE yCIOBUS

IIpodunu npeccoBaHHbIC U3 AJIIOMUHMA U aJIIOMHUHUEBEIX CIIJIaBOB.
TexHu4YeCKHe yCI0OBHS

AproH razoo0pa3HbBId M XUIOKUH. TeXHHYECKUE YCIIOBH
3aKJernky ¢ noaxykpyrioi rojgokoi (Aunasnor DIN 660)

3akJenKd ¢ TOTaWHOM TroOJIOBKOM KiaccoB ToYHOCTH B u C,
TexHuyeckue ycaoBus

3aKkjenKyd ¢ MoJyrnoTaMHoON rojjoBKoM kmaccoB TOYHOCTH B u C.
Texnuueckue yCIoBUA

3aknenku kjiaccoB TOUHOCTU B u C. O61He TEXHUIECKHE YCITIOBHUS
BHHTHI caMOHape3allue ¢ NOTanHOM I'OJOBKOHM I MeTala |
nnacrMace. KOHCTpyKUuus U pasMepel

BHHTHI caMOHape3aliue ¢ MoJynoTanHOH MoJIOBKOH ISl MeTajlia
M TU1actMace. KOHCTPYKLMs U pa3Mepsl

BHHTBI CaMOHapE3a0LIHE C NTOJYKPYIJIOH TOJIOBKOH IJIsI METaJ1a M
macrMace. KoHCTpyKuus U pa3Mepehl

[11ai6r kockie. TeXHUYEeCKHEe YCIOBUSA

[1ai6pl. TexHHYEeCKHE YCIIOBUA
BHHT ¢  UMIAHAPHYECKOH
IIECTUIPAHHWKOM MO/ KJTI0Y

FOJJOBKOM KW BHYTPEHHHM
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['OCT 13726-97

['OCT 14776-79

["OCT 1480680

'OCT 14838-78

'OCT 15150-69

'OCT 17473-80

['OCT 17475-80

['OCT 18123-82*

["OCT 18475-82
["'OCT 18482-79
['OCT 21488-97

['OCT 21631-76

['OCT 22233-2001

['OCT 22353-77*

["OCT 30403-96

[OCTP 21.1101-

2009

['OCT P 52627-2006
["OCT P 52628-2006
'OCT P 52643-2006
['OCT P 52644--2006

['OCT P 52645-2006

["OCT P 52646-2006

64

JIEHTBI M3 aNMIOMHHHMSA H AJTIOMHHMEBBIX CIIIABOB. IE€XHHUYECKHE
YCIIOBHSA

Hyrosas cpapka. CoequHeHMsT CBapHble To4YyeyHblEe. OCHOBHBIE
THUNBI, KOHCTPYKTUBHBIE DJIEMEHTH W pa3Mephl

HyroBas cBapKa aJIOMUHUS ¥ aJIIOMUHHMEBHIX CIUIAaBOB B WHEPTHBIX
raszax, coeauHeHus cBapHbie. OCHOBHBIE THUIIBI, KOHCTPYKTHBHBIC
3IEMEHTBI M pa3Mephl

[TpoBoJiOKa M3 aIFOMUHHA ¥ ATIOMUHUEBBIX CIUIABOB ISk XOJOAHOM
BRICAJAKH, TEXHUYECKHE YCIOBUA

Mamuuel, npuGopH ¥ ApYrue TeXHU4eckue usnenud. cnonHeHus
IUIA Pa3iUYHBIX KJIMMaTHYECKUX paroHOB. KaTeropuu M ycCJIOBHSA
IKCILUIyaTalld¥, XpaHEHWs, TPaHCIOPTUPOBaHMA B  YacTH
BO3JACHACTBUS KNIMMATHYECKHX (PAKTOPOB BHEILHEH CpEABI

Buntel. KoHCTpykUHsa W pasMepbl. BHHTBI ¢ HOOIYKpYIJioH
TOJIOBKOM KJj1acca TOYHOCTH A u B

Buntel. KoHCTpyKuMA ¥ pa3sMepsl. BUHTEI ¢ [IOTAHHOW rOJIOBKOH
KJ1acca TOYHOCTH A U B

[Iait6p1. OOLIME TEXHUYECKUE YCIIOBHUSA

Tpy6r1 X0n0aHOIEHOPMHUPOBAHHBIE U3 AJTIOMHUHHA U AIIOMUHHUEBBIX
CTLIaBOB. T€XHUYECKHE YCIIOBUSA

TpyOBl npeccoBaHHBIE U3 ANIOMMHMSA ¥ QIIOMUHUEBBIX CIIJIaBOB.
TexHuyeckne ycnoBus

IIpyTk¥ npeccoBaHHBIE U3 AJIOMHHUA U alIOMHUHUEBBIX CILIABOB.
TexHuvyeckue ycnoBMS

JIMCTBI Y3 QJIIOMHHHS H QJIIOMUHHEBBIX CIUIaBOB. 1E€XHUYECKHE
YCIIOBUA

IIpodunu npeccoBaHHbIE U3 ATIOMUHUS M aIlOMHHHEBBIX CIUIABOB
I CBETOIMPO3paYHbIX OrpaXKJaroliuX KOHCTPYKUMUHN. TexHUYeckue
YCJIOBUSA

boaTel BBICOKOMNpPOUYHBIE Kilacca TOYHOCTH B. KoHCTpyknus u
pa3sMepH!

KOHCTpYKLIMM CTpOHUTENIbHBIE, MeEToa onpenesieHus IOXapHOM
OTIAaCHOCTH

CrucreMa  MpPOEKTHOW  JOKYMEHTallMd I  CTPOUTE/ILCTBA.
OcHOBHBIE TpeOOBaHUA K NPOSKTHOM U pabouyeit JOKyMEHTALUH
boaTel, BUHTE ¥ IIMWIbKK. MexaHHdyeckue CBOMCTBA Y METOMBI
HUCTIBITAHUH

["ariku. MexaHU4YEeCKHEe CBOMCTBA M METOIABI HUCIBITAHUHN

bonTtel U ralky BBICOKOINPOYHbIE M MIAKOBI 111 METALIHYECKUX
KOHCTPYKUKHK. O0LIME TEXHUYECKHE YCIIOBUSA

bONTEl  BBICOKONIPOYHEIE ¢  IIECTUIPAHHOM  TOJIOBKOH  C
YBEJIMYEHHBIM pasMEepoM TMoj KIWY I METAIMYECKUX
KOHCTPYKIUH. TEXHUUECKUE YCITOBUA

["ailky BBICOKONPOYHbBIEC LIECTUIPAHHBIE C YBEJIMYSHHBIM pa3zMeEPOM
NoA KIWY I8 METAUIMYECKHX KOHCTPYKUMH., TexHHUYEecKue
YCIIOBUA

[Ila#ibel K BBICOKONIPOYHBIM OonTaM I  METALIMYECKHX
KOHCTPYKLMH. TEXHUUECCKUE YCIIOBUSA



['OCT P 53293-2009

['OCT P 54257-2010

CII 128.13330.2012

[loxxapHass oOMacHOCTP BEIUECTB M MaTepHUalioB. MartepHaisl,
BELUECTBA U CPEACTBA OrHE3AIIIHUTEI]

HagexxHoCcTh  CTPOMTENBHBIX  KOHCTPYKLMH M OCHOBAHHM.
OCHOBHBIE MOJIOKCHUA U TpeOOBaHHS
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IIpuaoxenne b
(obs3aTEIbHOE)

OcHoBHbIe OykBeHHbIe 0003HAYEHUS BEJINYHH

IUI0INAAb CeYeHUs OpyTTO;

0k CEYEHUSA PaCKOCOB;

II0IMAb CEUCHHUA BETBH;

JIOMIaAh CEYEHUA IMONKH (1osca);

IOk CEYEHUA HETTO;

pa3sMep YTOJIUEHHS;

MOIYh YIIPYTrOCTH,

CHNa;

MOMEHT WHEPIIHH Mogca 6anKu OTHOCHTENBHO COOCTBEHHOM OCH,
MOMEHT HHEPLHM CEYECHHS BETBH;

MOMEHTBHl HMHEpLMH CeYEHHUS MosACa U packoca PepMBl;
MOMEHT HHEPLHMHU ceueHus pedpa )ECTKOCTH, MIAHKH;
MOMEHT HHEPLIMH CEYEHHA MonepevHoro pedpa,
MOMEHT HHEPLHM CEYEHHUA NMPOOJIBHOrO pedpa;
MOMEHT UHEPLIMH NTPU CBOOOAHOM KpyueHHH OankH;

MOMEHTHl HHEPLUUM CedeHHA OpyTTO OTHOCHTENBHO OCEH X — X H Yy — Y
COOTBETCTBEHHO,
TO K€, CEYCHHS HETTO;

CEKTOpHUANbHBIH MOMEHT UHEPLUHU CEUYCHHS;

MOMEHT, U3rudalomuif MOMEHT;

MOMEHTBI OTHOCHTENBHO OCEH X —X M Y —) COOTBETCTBEHHO,
[IPONOJIBLHAS CHIIA;

JOTIOJIHUTENbHOE YCHIIHE,

YCHJIUE B OAHON BETBH KOJOHHEI;

nornepevyHas CWiIa, CWJia CABMra;

yCJIOBHAs MOMEpEYHas CUa A COCAUHNUTENRHBIX 3JIEMEHTOB;

yCIIOBHAsl  MNONEpeYHas CujIa, IMpUXOAAIasACcd Ha  CHCTEMY
PacrosioKeHHBIX B OJHOH NJIOCKOCTH;
pacyeTHOE CONMPOTUBIECHHE ATIOMUHUS PACTAKESHHUIO, CXKATHIO, H3rHOY;

pac4eTHOE CONPOTUBICHUE CMATUIO OONTOBBIX COCTHHCHUH;
PacueTHOE COIIPOTHUBJIEHHE Cpe3y OONTOB;

pPacyeTHOE CONPOTHUBJIEHHE PACTIKEHUIO 00JITOB,;

pPacuye€THOE COMPOTUBIICHHE CPE3Y 3aKJICIIOK;

PacueTHOE CONMPOTHUBJIEHHE CMATHIO 3aKJIEIIOYHBIX COCTHHEHUM;
PacyeTHOE CONPOTUBJICHHE PACTHKEHHUIO BBICOKOIPOYHEIX OOJITOB;

PacyeTHOE COMPOTHUBJICHUE ANIOMHHHA CMATHIO TOPLEBOM IMOBEPXHOCTH (TpH
HaJIWYUK TIPUTOHKH);
pac4eTHOE CONMPOTUBJICHHE ATIOMUHNA CMATHIO MPH MIIOTHOM KaCaHUH,

Pacd€THOC COINPOTHBJICHHE PaAaCTAXKCHUK AJIIOMHHUA TIOCHC HOCTHIKCHHA
AIIOMAHHUCM IIPCACTIa TEKYUCCTH,
PaCy€THOC COIIPOTHUBIICHHUE AJIFOMUHHA CABUTY,

pacueTHOE CONPOTHUBJICHUE PACTAKECHHUIO AJIOMHHMA B HAIIpaBJICHHH TOJLIUHbI
MPECCOBAHHOTO Nonydabdpukara;

IUIAHOK,
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HOPMATHBHOC COIIPOTHUBJICHUEC AJIIOMHHHA Ppas3pbiBy, IPHHHMACMOC€ pPaBHBIM

MHHHMQJIBHOMY  3HAY€HUI0O  BPEMEHHOTO  CONPOTHBIEHHA G, IO
roCyAapCTBEHHBIM CTAaHAAPTaAM H TEXHHYECKHM YCIOBHAM Ha aIlOMMHHH;
HOPMAaTHBHOE  CONPOTHBJICHHE  aJIIOMMHHA,  IPUHHMAceMOE€  pPaBHbLIM

MHUHHMAJIbHOMY 3HAYEHUIO YCJIOBHOTO IMpeaea TEKy4eCcTH Cgz MO
roCyJapCTBEHHBIM CTAHAPTaM H TEXHHYECKUM YCAOBHUAM HA AIOMUHHUH;
pPacyeTHOE COIPOTHUBICHHE CTHIKOBBIX CBApHBIX COEIHHEHHH pPaCTAXKEHHIO,

CKaTHIO, H3rudy;
PAcYETHOE COTIPOTHBIICHHE CTHIKOBBIX CBAPHBIX COCIUHEHHH CABUTY;

pacyeTHOE COIPOTHUBJIEHHE CTHIKOBBIX M HAaXJECTOYHBIX CBAapHBIX COCIAUHEHHH
CHABMIY;

pacueTHOE€ CONPOTUBJIEHME YIIIOBBIX LIBOB Cpe3y IO MEeTasly 1IBa,;

pacyeTHOE CONIPOTHBIIECHUE COCAUHECHUH, BBITIOJTHEHHBIX KOHTAKTHON POJIMKOBOH
CBapKoOM,

PacyYEeTHOE CONPOTUBJIEHHE ATIOMHHHUS B OKOJIOIIOBHOM 30HE;

CTATUYECKHWH MOMEHT CABUIraéMOH 4YacTH CEYE€HHUS OpyTTO OTHOCHTEIBHO
HENUTpaJbHOH OCH;
MOMEHT CONPOTUBJICHUA CEYECHHUA 11 Haubolee CKaTOro BOJIOKHA;

MOMEHTEI CONPOTHBIICHHS CE€YEHHs OpYTTO OTHOCHTENIBHO OCEH X —Xx H y — )
COOTBETCTBEHHO;
MOMEHTEI CONPOTHBNIEHHS CEYECHHUS HETTO OTHOCHTEILHO OCEH X — X H Yy — Y

COOTBETCTBEHHO;

[IUPHHA;

pacyeTHas UIMpHHA CBeca MOJKH (MOACHOrO JUCTA);
IIMPHHA BBRICTYIAOLIEH YacTH pedpa, cBeca;
NHaMETP OTBEPCTUA OONTA;

HapY>XHbIil JUAMETP CTEPXKHA OONTa;
IKCLIEHTPHUCHUTET CHIIBI;

Nporuo;

BBICOTA;

pacyeTHas BbICOTA CTEHKH;

BBICOTA CTEHKH;

paavyC MHEPLHH CEUCHHUS;

HaMMEHBIIHWI paguyCc HHEPIHUH CEYECHHUH,

PAAUYCHl HHEPIMU CEUYCHHUS OTHOCHUTECABHO OCEH Xx — X H Yy —
COOTBETCTBEHHO;
KaTeT YITIOBOTO 1IBA;

JUIMHA, IPOJIET, pACCTOSHUE;
IJIMHA CTOMKH, KOJIOHHBI, pPaCIIOpPKH;

IAJIMHA PAcKOCa;

pacyeTHasd QJIUHA;

JUIMHA [TAHENH Nosfca PepMbl U1K KOJIOHHEI,
pacueTHas AJIMHA CBAPHOTO LIBA;

paCcdCTHBIC JJIMHDI 3JICMCHTA B IINIOCKOCTAX, INCPHCHIANKYJIAPHbBIX OCAM X —X H

Y —y COOTBETCTBEHHO;
OTHOCHUTENBHBIH dKCLUEHTPUCHTET, m = Ea / W,
NPUBEACHHBIA OTHOCHTEIBHBIN 3KCUEHTPHCUTET, Mgy = MM,
paauyc;

TOJIIHHA,

TOJILYHA pebpa;
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t, —
Br —
Yo —

TOJILIMHE CTEHKH;
KO3 (MUIHEHT A pacyeTa YrjIOBOro IBa IO METalIy LIBa,

K02¢pduLHeHT ycnoBui paboThl 60ITOBOTO COEAUHEHHUS;

K03 dULIHEHT YCNOBUN padOTHI;

k03¢ QHUHEHT HANSKHOCTHU 110 MaTEpHaIy,;

KO3} (PULUECHT BIUAHUA N3MEHEHUS TEMIIEPaTYPHI;

KO3 (HULMEHT HAASIKHOCTH 110 OTBETCTBEHHOCTH,

KO3 OUIMEHT HAJES)KHOCTU B pPacyeTax no BpeMEHHOMY COINPOTHBIIEHHIO,
KO3 PULIMEHT BIUAHHA (OPMBI CEUCHHA;

ruOKOCTB, A = ly/i;

ycnoBHas rHOkocTs, A =A R/ E ;

yCIIOBHAsA 'HOKOCTh OTAESIBHON BETBY;

IIPHBCOCHHAA I HOKOCTh CTCPAKHA CKBO3HOI'O CCHCHNA,
YCIIOBHAA IIPUBCACHHAA r'HOKOCTB CTCPXKHA CKBO3HOI'O CCUCHHA,

yCIOBHAA FMOKOCTh CBECA MOCa, A 7= (bef/ t) NR/E ;

yCnoBHas riOKOCTh CBECOB ¢ yronmeHnueM (0yns00#);

YCJIOBHAA THOKOCTh CTEHKH, Ay = (her/ ty)VR/ E ;
npeneabHas yCnoBHas THOKOCTh cBeca nosca (OACHOro KCTa);

yCIIOBHAasi THOKOCTB CXATOro nosca Oaiku;
npeaesgpHas rHOKOCTD;

pacyeTHble rHOKOCTH 3JIEMEHTA B IUVIOCKOCTAX, NEPICHANKYIIAPHBIX OCAM X — X
M y—y COOTBETCTBEHHO;
PacyeTHOE HANpXKEHUE B 000JIOUKE;

KPUTHYECKOE HaMpsHKeHUue B 000J10UKe;
MECTHOE HAMPAIKECHHE,

HOPMANbHBIE HAIPKEHUA, NapajUuIeAbHBIE OCSIM X — X H y —y
COOTBETCTBEHHO;
HaNps>XCHUE B CBAPHOM COCIHMHEHMHU OT U3ruoda;

KacaTeNnbHOE HAIPsKECHUE;

HalpsH)KEHUE B CBAPHOM COCIUHEHUHU OT Cpe3a;

KO3(GOULUHEHT YCTOWYHBOCTH NPU NEHTPATIBHOM CXKATHHU;

KO3 PHIUEHT YCTOMYNBOCTH NPH CHKATHH,

KO3 PHULUMEHT YCTONYHUBOCTH MPpU H3THOE;

KO3(PPULHEHT YCTOHYNBOCTH NPH CKATUHK ¢ H3THOOM;

KO3(POHUUMEHT YCTOWYHBOCTH IMPH CHKATHH C U3rHOOM B ABYX INIOCKOCTAX.
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IIpuaoxenne B
(cnpaBouHoOe€)

PusnyecKue XapaKTepUCTHKH AJTIOMHHHUSA

Tabnuua B.]l - Pusnyeckue XapaKTePUCTHKH

Moayas ynpyroctu E, H/mm®, mpu Temneparype, °C.
MUHYyC 70 0,735-10°
ot MuHYyC 40 no 50 0,700:10°
100 0,640-10°
Moayns casura G, H/mm?, IIpH TeMIieparype, °C:
MUHYC 70 0,274:10°
or muHyc 40 a0 50 0,265:10°
100 0,255-10°
| Koadduument nonepeudon aepopmauny (Ilyaccona) v

FROC)QJCIJHHHGHT MHeHHOro paciuupenns o, °C™', npu TeMmeparype 0,23:10 '

oT MunHyc 70 o 100 °C

T =i il A

CpeliHee 3Ha4YEHHE TNIOTHOCTH P, KI/M’ 2700

[IpumMeuadue — Jlud NpOMEXKYTOUHBIX 3HAYCHUN TeMIepaTyphl 3HadYeHUs £ u G crenyer
ONpeeaATh IMHEHHOH HHTEPIIONALHEH.

Taonuwua B.2-I110THOCTD AJIOMHHUSA

| Mapka AMr AB Afl; | AMa | 1925 ~ B95 AK8M3y
ANOMUHHNSA AJ131; | | 1915
L AJ133
[170THOCTS, J 2680 2700 2710 2730 2770 2850 2550
Kr/m’ o
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Mpunoxenne I
(o0sn3aTENILHOE)

Koy puuuedrsl ¢ A pacuera HAa YCTOMYHBOCTDL HEHTPAJBLHO CKATHIX
3JIEMEHTOB

B tabmune I'.1 moka3aHel CXeMBl CeveHHH, Ans Koropeix B Tabmuuax 1.2 m I.3
HACTOSALIET0 IPUJIOKECHUS TTPUBEACHBI 3HAUCHHS KOIDOUIIUEHTA .

Tadbaunma I.1-Cxemol ceyenuii 1iast onpeaesieHus Kodhpduuuenra @

- Tun ceyeHus
obo3HaYeHue bor

Homep
TaOIHLpl

| 1

ERCTEEE=TINE
A g
| EEFEE B '

Tadbawvnpa I'.2 - Kodppuuuenrs: ¢ yCTOHYMBOCTH LHEHTPAJbHO CKATHIX 31€MEHTOB /1A
CeueHuH THna 1

70

['nbkoCcTh KoahduuueuTs! @ LA JIEMEHTOB U3 aJIOMHUHHUA MapOK

anementos | ANIIM | AMuIM AI3IT: AMr2M AI31TS AJIBITI; 1925; 1915T
A AN131T4 - AMr3H2 1915

| 0 1,000 1,000 1,000 1,000 1,000 | 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
20 | 1.000 | 1,000 0.995 0,982 0.946 0.936 0915 | 0,910

30 0,985 0,955 0,930 0,915 0,880 0,865 0,838 0,830

| 40 0,935 0,900 0,880 0,860 0,818 0,802 0,770 0,758
50 0,887 0,860 0,835 0,812 0,763 0,740 0,696 0,676

60 0,858 0,820 0,793 0,766 0,705 0,675 0,615 0,590
70 0,825 0,782 0,750 0,717 0,644 0,605 0,530 0,500
30 0,792 0,745 0,706 0,665 0,590 0,542 0,440 0,385

I 90 0,760 0,710 0,656 0,608 0,510 0,450 0,348 0,305
100 0,726 | 0,665 0,610 | 0,55 | 0,432 0,367 0,282 0,246
110 0,693 0,625 0,562 0,506 0,382 0,313 0,233 0,204
120 0,660 0,530 0,518 0,458 0,330 0,262 0,196 | 0,171
130 | 0,630 0,545 0,475 0,415 0,290 0,227 0,167 0,146
140 | 0,595 0,505 0,435 0,362 0,255 0,197 0,144 | 0,126

150 | 0,562 0,470 0,400 l 0,313 0,212 0,168 0,125




Tabnuuma I3 - KodppuuueHTs! ¢ YCTOHYMBOCTH LHEHTPAJLHO CHKATHIX 3JIEMEHTOB )1
CeYEeHHH THNA 2

f [U6KOCTS
aneMeHToB |  AJlIM
A l
0 1,000
| 10 1,000
| 20 0,975
30 0,922
40 0,877
50 (0,832
60 0,795
70 0,757
80 0,720
90 0,690
100 0,657
110 0,625
120 0,590
130 0,560
140 0,527
150 | 0,497

]

KospbuuueHTs! ¢ I 2JIEMEHTOB H3 aJHOMHHUA MapoK
AM2M

AMiM A31T;

AJI31T4
1,000 1,000
1,000 | 1,000
0,950 0,940
0,895 0,878
0,842 (),822
0,796 0,773
0,752 0,725
0,713 0,680
0,670 (0,635
0,632 0,588
0,593 0,543
0,553 0,500
0,515 0,460
0,480 0,420
0,445 0,385
0412 | 0,352

1,000
1,000
0,920
0,862
0,807
0,750
0,698
0,647
0,597
0,545
0,498
0,450
0,408
0,370
0,333
0,300

AJI31TS AI31TI;

AMr3iH2
1,000 1,000
0,990 0,983
0,885 0,880
0,820 0,808
0,760 0,742
0,700 0,678
0,635 0,607
0,574 0,538
0,520 0.480
0.466 0.422
0.410 0.360
0,362 ! 0,310
0.316 0.263
0.280 0,228
0.237 0,194
0,205 0.166

1925;
1915

1,000
0,967
0,867
0,790
0,715
0,638
0,560
0,482
0,413
0,348
0,282
0,233
0,196
0,167
0,144
0,125

1,000
0,960
0,860
0,775
0,695
0,613
0,530
0,450
0,380
0,305
0,246
0,204
0,171
0,146
0,126
0,110

CII 128.13330.2012
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Ipunoxenue [{
(o6n3aTenbHOE)

KoxdppuumeHr ycTORYHMBOCTH NPH H3rude o,

JI.1 Kosdpdbunuenr ¢, [Ia pacuera Ha YCTOHYHUBOCTH H3rHOAEeMBIX 3JIEMEHTOB
ABYTaBpPOBOr0, TABPOBOI'0 U ILUBEJJIEPHOI'O CEHYEHHSA CIEXYyET OIpEeNeisaTh B 3aBUCUMOCTH OT
PacCTAaHOBKHU CBSA3CH, PACKpEIUIAIOMIMX CXAThIM  II0AC, BHJA HAarpy3KM H MecCTa ee€
npunoxeuns, Ilpu >TOM npeanonaraercs, 4YTO Harpy3ka JJEHCTBYeT B IUIOCKOCTH
HauboNbIIEH XKECTKOCTH (I, > 1), a ONOPHBIE CEUEHUS 3aKpPEILIEHbl OT OOKOBBIX CMEILICHUH U
[10BOPOTA.

1.2 Jlna Ganky ABYTaBPOBOTO CEUCHMSA C ABYMs OCAMHM CUMMETPUH MUIS OIPEHCIICHUS

kodppuumenTa @p HEOOXOOUMO BBIYMCINTD KOIGPHULHMEHT @) 110 PopmyJie
2

I
D1 — 1341\” -4 _,}_ "E_a (I[l)
I.{ls | R
rae y — KO3(QQUUMEHT, BHIYUCIAEMBIA corjacHo TpeboBaHMsaM 1.3 Hacrosdwero
IPUITOKEHHUS;
lof — pacueTHas OAMHA OajdKd MM KOHCOJIM, OIpencisieMas COrjacHo

TpeOOBaHUAM 7.3.4 HACTOALIEro CBOJA MPaBUJ;
h — monHas BBICOTA CEYCHHS.

J1.3 3xauenue ko3pduumenTa ¢y B dopmyne (J1.1) cieayer BRIUUCIATE N0 HopMyIam
tabaun 1.1, J.2 v 1.3 B 3aBUCHMOCTH OT KOJIUYECTBA 3aKPEIUICHUM CKATOTO Mosca, BUJA

Harpy3Ky ¥ MecTa €€ IIPUJIOKEHUs, a TAKXKE OT NapaMeTpa O, PaBHOTO:
a) A7IA IPECCOBAHHBIX IBYTaBPOB

2
I (!
a=1,54 -t L] (11.2)
1,{ #
roe I, = 0,42 b;t;> — MOMEHT MHEPLIMH CEYEeHUs NP CBOGOAHOM Kpy4yeHUH (34ech b; M t; —
COOTBETCTBEHHO LIMpHHA WU TOJILIMHA NMPAMOYTOJILHHUKOB,

00pa3yIoiluX cevYeHue).
[Ipn Hannuuu yTomeHut Kpyrioro ceueHus (0yae0)

[ =042 b;t;°+ n——,

rae D — nwamerp Oynn6;
n — 4uciio Oyaed B CEUEHUH,
0) A1 CBapHBIX IBYTaBPOBBIX 0ajOK MpHU OTCYTCTBHMH OTOOPTOBOK, YTOJNIIEHHH IO

KpasM U 3HAaYUTEIIBHBIX YTOJIIUECHHUH B YIjIax MMapaMeTp a CAECAYET ONpeAeATh Mo Gpopmylie
2

3

(leftf l+._(_1.£_§_ | ()1'3)
10y bsty
TAE 048 C8APHBIX U NPECCOBAHKbIX 08YMAPOBbIX bANOK:
{r 1 by — COOTBETCTBEHHO TOIUIMHA U IUKPHUHA Nosica Oalky;

h - pacCTOSHHE MEXIY OCAMM ITOACOB;

a = 0,5k;

Ol COCMABHBIX KNENAHbIX 08ymasposblx 6anox.
{r ~ CyMMapHas TOJIIHHA JINCTOB I105ICa X TOPHU30HTaJIbHOM MOJIKH NOACHOI0 YroJKa;

by ~ IUHMPHHA JUCTOB MOCA,;

o= 8
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h — pPacCTOAHME MEXAY OCSAMH MAKETOB MOACHBIX JTUCTOB;

a — CyMMa BBICOTHEI BEPTHKAJIBHOM MOJIKU TMOACHOTO YrojKka ¢ TOJILUHOH [MaKeTa
TOPU3OHTAJBHBIX JIUCTOB,;

{ — CYMMapHas TOJIIHHA CTCHKH ¥ BEPTHKAIBHBIX MOJIOK MOSICHBIX YTOJIKOB.

3HadueHUue KOI(QPUIMEHTa @, B dopMyJie (22) HacCTOSALIErO CBOJA MpaBWI ClEoyeT
NPHHNUMATh:

npu @, < 0,667 Ppr = @y
npu ¢, > 0,667 ¢ = 0,5+ 0,250, 111 aJIOMHUHUSA BCEX MApOK, YKa3aHHBIX B
Tabnauue 1 HacTosLwwero csoga npasui, 3a ckmwoyeHnem AMI3H2, AJI31T1 n AA31TS, u

Qp = ¢y HO He Oonee 1,0 — ps amoMuHug Mapok AMr3H2, AJI31T1 n AI31T5.
1.4 Jlna pazpe3HOH OajIKU IBYTaBpOBOI'O CEUEHHA C OJHONW OChH0 CHMMETPHH (PUCYHOK

J1.1) ans onpeneneHus KOdPOUIMEHTa (p HEOOXOAWMO BHIYMCIUTL KOIDPUUHEHTHl @, U
@, 110 POpMYJIaM:

I, 2thh E
=1,41 Jﬂ-ﬂmll'——; '4
0% W 2 1; P (/1.4)
I, 26hh, E
: 1,41 —lt———_—ll—; .5
02} Y 3 16_?, B (11.5)

v =2,6 {J(o,syp +8,) +c? +(0,57, +[3y)J . (11.6)

B ¢opmynax ([1.4) - (J1.6):
C — KOO PUUMEHT, 3aBUCALIMMA OT BHAA HArpy3kKd H T[PUHHMAEMBIH TIO
Tabnuue /1.4;
h, h, — pa3Mepsl, yKazaHHbie Ha pucyHke [1.1;

Y, = Y. _ ornocurenbHas KOOpIAMHATA TOYKH IIPUIIOKEHUA HArpy3KH CO CBOMM 3HAKOM
h (cMm. pucyHok /.1);

9]
B, =!—0,43-0,065(ﬁj (2n-1),
i n) ]
[

30€Ch N = ; ‘-I—— (roe [y, [, — MOMEHTB! MHEPLUHH COOTBETCTBEHHO CXATOT0 U PaCTAHYTOIO
+
| 2

MOSICOB OTHOCHTEJHBHO OCH CHMMETPUH CEUCHUA);

2
c? =-1-(f-1-{-2-+0,041 -l-—}

£ 2
I,{ 1, h

31ech I; — MOMEHT HHEpPLIMH NPU KpyueHHHU [cM. o0o3HaueHus K ¢popmylie ([1.2) nacrodiero
IPHUJIOKEHUS |.

3uHaueHue kodpodHUMEeHTa ¢p B GopMmysie (22) HACTOALIEIO CBOJAA MpPaBHN CAEAYET
NPUHHMATD:

npu ¢, < 0,667 Py = P1,

r ( -
npu ¢; > 0,667 Op, = @y |0,5+0,25] --n—+1—f- 08 aJIIOMHHUA BCE€X MapoK,

i P P

yKa3aHHBIX B Tabnuie 1 HacTOAIEro cBoja IpaBui, 3a HckiaoueHneM AMr3H2, AJI31T1 u
AZI31TS, pns xoToprIX @, cienayeT BeIYUCAATE o dopMmyiie ([.5) u npunumats He 6osee 1,0.
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Tadnuua J.] - Koydpdbuuuent ¢y aias 0a10K ABYTABPOBOro CeHeHHS C ABYMS OCHAMH CHMMETPHH

il

Koa¢dpuument

a

T

N —

ana 6anox 6¢3 3akpenieHHUs B NPOJICTE

pH COCPESAOTOYEHHOH HArpys3ke,

[MPUITIOXKECHHOH K NOACY

Kospduuuenr

IpU PaBHOMEPHO pacnpeaeieHHON Harpyske,
NPUICKEHHOH K MO[ACY

BEPXHEMY H;)Kﬁémy B ) '—ﬁepxnemy HH)KHB;)J MPUNIOMCHHA HATPY3KH
B B B 2 ] 3 4 Il S o 6
0,1 098 2.80 0,91 2.14 - 1,20
0,4 0,98 2,84 0,91 2,14 1,23
1,0 1,05 2,87 | 0,95 2,17 1,26
4,0 1,26 3,05 1,12 2,35 1,44
8.0 | 1,47 3,29 1,30 2,56 1,65
16,0 1,89 | 3,75 | 1,68 2.94 1,96
24.0 2,24 4,10 | 2,00 3,22 2,24
32,0 2,56 4,45 228 | 3,50 2,49
48,0 3,15 4,97 2,73 3,99 2,91
64,0 3,64 5,50 3,15 4,45 3,33
80,0 4,10 5,95 3,50 4,80 3,64
96,0 4,48 6,30 3,89 5,15 3,96
1280 5,25 7,04 4,48 5,78 4,50
160,0 5,92 7,77 | 5,04 6,30 5,01
240,0 7,35 9,17 | 6,30 7,56 6,09
320,0 8,54 10,40 7,32 8,40 7,00
4000 | 9,63 3 1148 | 8,16 9,38 J ~ 7,77

[IPH HATMYHH HE MEHEE ABYX
MPOMEXKYTOUHBIX 3aKPEHACHUH
BEPXHETQ MOACA, ACHAAINMX MPOJIET HA
DABHbIE YaCTH, HE3ABUCHMO OT MECTA

C10T°0€ee 1’871 1D
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Taobnuua M2 - Kodxpduunent y ans 6ajJoKk IByTAaBpPOBOro CeuyeHHs ¢ ABYMsl OCSAMH

L' - Bun Harpysku

CocpenoToycHHas

CocpenoToyeHHas

K BEpXHEMY NMOAC
PaBHOMEDPHO pacnpeneneHyas K BepxHeMy nosc

CHMMETPHUU TIPHM OAHOM 3aKpenJIeHUH 0AJIKHU B cepeanHe nmpoJera

KoapprunenT y

| (HE3aBUCUMO OT YPOBHS
[TPUIOKEHUSA
B deTBepTH niposera

MecTo npunoxeHus
Harpy3Ku
B cepenune nponeTta

A 4 =1:75Wl

___:I L 4 =1*.'»1‘:1'“}1

CocpenoToueHHas

.

PaBHOMEPHO pacrpeaesicHHas

B yeTBepTH nposieTa

K HmxHeMy 1odacy

[IpumMeuanne - 30eck 3HAYECHHE Y CIEAYET PUHUMATE Mo rpage 6 tabimub [.1.

K HHXKHEMY NOACY _

y =1,6y,
w =1,3}E1 |

Tabnuua J.3-KodppunneHnt y AJIA KOHCOJEH XBYTABPOBOrO CeHYEHUA C ABYMS OCAMH

CHMMETPHH
| KoahdpunuueHT y npu Harpyske,
Koagduumenr - NPHUIOXKEHHON K NOAC

o o r 3 _ BEPXHEMY HHXHEMY .

4 Rl 0,875 3,640

6 1,120 3,745

8 | 1,295 3,850

10 | 1,505 3,920

12 1,680 4,025

14 1,853 4,130

16 2,030 4,200

24 2,520 4,550

32 2,975 4,830

40 3,290 5,040

100 5,040 6,720

Tabnuua 1.4 - Kodxppuunenr  nisn 6a10k AByTaBpoBoOro Ce4eHus ¢ OAHOH 0CbI0 CHMMETPHUU

il il I L

Bun Harpysku

" PaBHOMEpHO
Yuctoiit u3rub P

CocpenoroyeHHas cuna
B CepeanHe NponeTa

Ko QUuLHEHT

_ acnpe/ieneHHas
1,00 l 1,12

MOMEHT Ha OJHOM

| KOHLE banky |
1,35 L L]
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Pucynok [.1 -~ Cxema NIBYTaBpPOBOIro ce4eHHs ¢ OAHOH OCbI0 CHMMETPHH

.5 VYcronuvBOCTE 0aNiOK WIBEUIEPHOTO CEUYCHHS CIEAYET IPOBEPATH TaK XK€, Kak
OajloK NBYTaBpOBOI'O CEYEHHUdA, MPH 3TOM O BbIYUCIATE MO ¢opmyne ([1.2); HaldeHHbIE

3HAYCHUSA ¢p YMHOXATH Ha 0,7.
3nauenus I, I, u I, B popmynax (1.1) u ([1.2) cienyer npuHumMaTs A HIBEJLIEpa.
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IIpuioxenne E
(o0s3aTenibnOE)

Pacuer BHENIEHTPEHHO CXKATBHIX H CKATO-H3rH0aeMbIX 3JIEMEHTOB

Tabnuyga E.l - KoapPpuuuenTsl yCTOHYHNBOCTH Q. /IS MPOBEPKH YCTOHYHUBOCTH
BHELIEHTPEHHO CKATBIX (CKATO-H3rH6aeMbiX) CIJIOIIHOCTEHYATHIX CTePXKHel
B IJIOCKOCTH JEeHCTBHS MOMEHTA, COBNAAAIOMIEH C NIOCKOCTbIO

CHMMETPHH
| i’;gig:f: 3HaYEHHE P, NMPH NPHBEACHHOM OTHOCHTENBHOM IKCLIEHTPHCHUTETE M,
0,5 990 980 973 937 905 880 850 920 767 725 657
1,0 047 907 872 837 807 778 752 725 680 637 583
1,5 880 832 793 758 726 700 507 647 607 570 518
2,0 817 765 723 687 656 627 457 580 540 507 463
2,5 750 6935 652 | 617 587 560 410 515 482 452 413
3,0 677 618 578 | 545 317 495 472 455 425 400 367
3,5 593 342 505 | 475 453 434 413 398 374 355 325
4,0 305 436 435 | 412 393 378 362 350 327 312 | 288
4,5 425 395 374 356 342 328 | 315 306 288 275 255
5,0 358 338 320 307 2935 285 275 | 268 253 242 227
5,5 303 287 276 265 257 248 242 | 235 225 215 202
6,0 257 246 238 230 223 218 213 | 208 198 192 180
6,5 222 212 207 202 197 191 187 183 175 170 161
7,0 192 187 | 181 177 172 168 165 161 155 150 145
8,0 148 145 142 136 137 134 132 129 126 123 120
9,0 120 | 117 | 115 113 111 110 108 107 1035 102 100
10,0 097 095 | 093 092 091 090 | 088 | 087 0835 084 082

Oxonuanue mabauyel E. |

YcnosHas -
mﬁmcn _BH?‘{CHHQ (EE I'IEH I'IEHBE_,E[GHHDI:VI1OTHOCHTEHBHOM IKCUCHTPUCHTECTE m,

) 2.0 2.5 3,0 4,0 3,0 6,0 7.0 8,0 9.0 10,0
0.5 7567 | 500 | 445 360 | 302 | 257 | 225 | 203 182 165
1.0 505 | 445 394 323 | 272 | 235 | 205 | 186 167 151
1,5 452 | 398 355 292 | 247 | 215 | 188 | 171 l 153 140
2.0 405 | 358 | 320 265 | 227 | 197 | 175 l 158 142 130
2.5 362 | 322 | 290 242 | 208 | 182 | 162 | 146 | 132 121 |
3,0 323 | 290 | 262 | 220 | 192 | 167 | 150 | 135 | 123 114
3,5 288 | 260 | 236 202 | 175 | 155 | 140 | 126 116 108 l
4,0 257 | 233 | 214 184 | 159 | 144 | 130 | 117 109 101 |
4.5 230 | 210 | 193 l 167 | 146 | 132 | 121 | 110 | 102 | 095
5.0 205 | 190 | 175 | 152 | 135 | 123 13 103 | 0% | 09 |
5.5 185 | 172 | 160 140 { 125 | 115 | 105 | 097 | 090 085
6,0 166 | 155 | 145 128 | 115 | 106 | 097 | 090 | 085 080
6,5 148 | 141 132 | 117 | 107 | 097 | 090 | 085 | 080 075
7.0 135 | 128 120 108 | 098 | 090 | 085 | 080 | 075 070
8.0 ' 112 | 107 | 100 001 | 085 | 080 | 077 | 072 067 062
9,0 094 | 090 | 086 080 | 076 | 072 | 067 | 063 | 059 055

| 10,0 080 | 077 | 075 070 | 067 | 062 | 060 | 056 | 052 048

[IpuMedyanus+

] 3naueHus ko3pduLMeHTOB @, B Tabnuue yBenuueHsl B 1000 pas.
2 3Ha4YeHua ¢, caeayeT MPUHUMATD HE BhIIIE 3HAYSHHUH .
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Ta6nuna E.2 -Korpduunenrsl yCTOHYHBOCTH @, AJIst NPOBEPKH YCTOHYHBOCTH

BHCUHEHTPEHHO CXKATBIX (CKATO-H3rndaemMbix) CKBO3HBIX CTEPXKHEH B
IJIOCKOCTH A€MCTBHA MOMEHTA, COBNAJAIOIIECH C IMJIOCKOCTBIO CHMMETPHR

3uayeHue @, MPH MPHBEACHHOM OTHOCUTEIILHOM dKCUESHTPHCHUTETE M,
rmbkoCcTh
= o T o [oo e J o5 [os o Jow 0] )15
0,5 950 888 825 755 718 540 495
1,0 882 810 756 693 660 496 453
1,5 872 753 684 643 607 458 420
2,0 773 700 640 593 558 423 390
2,3 712 637 585 543 508 390 358
3,0 640 575 530 488 458 355 327
3,5 565 | 507 | 467 | 432 | 410 321 | 297
4,0 490 442 410 382 363 290 269
4.5 418 382 357 335 320 260 243
5,0 3353 328 309 293 280 233 219
5,5 300 282 267 256 245 208 197
6,0 256 242 233 223 216 187 178
6,5 220 210 205 197 190 167 160
7.0 192 | 186 180 173 169 150 145
8.0 150 145 142 139 135 122 120
9,0 120 117 115 112 110 101 098
10,0 097 096 095 (093 092 085 083
Oxonyarnue mabauywvr E.2
YcnosHad 3HAYCHHE QP TIPN NPHBEICHHOM OTHOCHTEILHOM 3KCHEHTPHCUTETE M,
F'HOKOCTD
= [ [ [0 [ [ fa [ w0 ] o [ o
0,5 370 320 282 323 196 170 157 143 122 110
1,0 342 296 262 213 182 155 145 130 113 096
1,5 318 275 243 198 170 144 134 120 105 090
2,0 ‘ 294 257 227 185 159 135 125 112 100 084
| 2.5 273 240 213 | 173 150 127 117 105 095 079
3,0 253 222 197 164 142 121 111 100 092 075
3.5 232 206 185 155 133 115 106 095 087 072
4,0 213 190 172 145 125 110 100 090 083 | 070
| 4.5 195 177 160 135 117 105 094 086 080 067
5,0 178 162 148 127 110 098 089 082 076 064
5,5 163 150 137 120 105 094 084 077 072 | 062
6,0 150 138 128 | 112 098 090 080 073 068 060
| 6,5 136 127 118 103 094 08§ 076 070 0635 058
7,0 125 117 108 096 090 081 072 067 (062 056
8,0 105 100 092 086 082 072 065 060 056 052
9,0 1 090 087 081 077 072 065 058 055 050 048
10,0 080 076 071 068 064 057 052 048 044 044

[IpuMeyanud

| 3HaueHUs KOIOPULIUCHTOB @, B TaGnuue ysenmdeHst B 1000 pas.
2 3Ha4eHUd @, CIACAYEST MPHHUMATE HE BhIIIE 3HAYCHUH @,
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Ta6nuua E3 — KodxpduuuenTnl BAuAHAA POPMbE CEYECHHH 1)

I

3HAYECHUA 77 IpH

Tun Af F ; —
CCHCHHA CxeMa ceyeHHsd U IKCLECHTPUCUTET — 0<A<S A>S5
] | A 0l<m<5 S<m<20 0,l<m<5 | 5<m=20
1 . —
N
_ - | : - I
|2 YA o
£ =0,25 |- 0,85
h
3 o | T
i - 0,75 +0,02A 0,85
4 - | + —J— —
- (1,35-0,05m)~0,01(5 - m)A 1,1
> 025 | (1,45-0,05m)—0,01(5-m)R 1,2
I | 0,5 (1,75-0,1m)—0,02(5-m)A 1,25
| (1,90-0,1m)~0,02(6-m)X | 1,4-0,02 1,3
6 | -
a
- l- T]S 1*-0,3(5—'!?1)—}1— TIS
: ,, _ .
4
| o | N; (1“0,8;)
| _ I . _ _

C10T°0¢€L1°8TI IO
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Oxonuanue mabnuywl £.3

Tun | A y . N _ 3HayeHus N NpH
ceveHus | Cxema CeYyeHUA Y IKCLICHTPHCHUTET — - 0<A< § A>5
ol ) ] Ay 0l <mss 5<m<20 0,1 <ms5 5<m<20
8 _
025 | (0,75-0,05m)-0,01(5-m)x 1,0
Q O
! —_ — I — - E— - I
4 L
. b= 0.5 0,5-0,lm)-0,02(5—m) A 1,0
hsi- L r ( - )_ (_ ) B B
>1 | (0,25-0,15m)-0,03(5-m)X 1,0
9 o o ) , f; — N
0545 | o 1 o1 05 | (125-0,05m)-0,01(5-m)X 1,0
- A ) T - _ B )
! >1 (L,5-0,1m)-0,02(5-m)A 1,0
10 Af Ajn. o-- r 0,5 1,4
. ~ e _ — —— . — —
— g 0547 EDEN I 1.0 1.6-0, 01(5 _ m) 7\ 1,6 1,35+0,05m 1,
w | — T
0,547 0254, 2.0 ,8~0,02(5-m)A 1,8 1,3+0,1m 1,8
11 105 1,45+0,04m 1,65 1,45+0,04m 1,65
4, ¢ 0,54, ® 7o = ———— —
N N V_ T | 1,0 1,8+0,12m 24 1,8+0,12m 2,4
/I l —/H—_ 1,5 2,0+0,25m+0,1A - - —
0,54 0,54, ' — 8
3,0+0,25m+0,1A - _ _

2,0

[IpuMegdauus

1 Jiia TMmoB ceyeHui S —7 npu nojacyere 3HaYeHuit 4,/4,, mnomans BEPTUKAIBLHBIX JJIEMEHTOB NOJNIOK HE CEXYET YIHTHIBATb.
2 Jlns THTIOB cevueHMit 6 —7 3HaYCHUA 15 CleXyeT NMPHHMMATh PaBHBIMH 3HA9CHHAM 1| AU THIIA 5 TIPH TeX ke 3HadcHUAX As/4,,.
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CH 128.13330.2012

Ta6bawnwna E4 - IIpuBeaeHHbIe OTHOCHTEIbHLIEC IKCUEHTPHCHTETLI M, AJA CTEPIKHEH C

DTIOPBI
MOMEHTOB

N n AW N N B W N =N Rl W N =~ ON B W N

L7

=1

LIAPHHPHO-0NEPTHLIMH KOHUAMH

0,10
0,10
0,10

| 0,10 |

0,10

0,10

0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10

0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10

0,30
0,17
0,10
0,10
0,10
0,10

0,22
0,17
0,14

0,10 |

0,16
0,22
0,32
0,28
0,27
0,26
0,25
0,28
0,32
0,40
0,40
0,40
0,40
0,40

0,40

0,40

0,1 0,5 1,0

0,68
0,39
0,22
0,10
1 0,10

1 0,10

JHAYEHHE Mgy NIPU M1 |, PABHOM

0,10

1,5

1,12
0,68
0,36
0,18

0,10 |
0,10
0,10

0,68
0,46
0,38
0,32
0,26
| 0,28
0,32
0,70
0,60
0,55
0,52
0,52
0,52
0,52
0,80
0,78
0,77
1 0,75
0,75
0,75
0,75

| 0,40

1,12
0,73
0,58
0,49 |
041 |

0,42

0,90
0,84
0,78
0,78
0,78
0,78
1,23
1,20
1,17
1,13 |
1,10
1,10
1,10

5,0

4,55
3,72

| 2,77

1,78
0,95
0,40

1 0,10

ey el il el

M,

Qbosnavenusn, npunamoie 8 mabauye E. 4.

4 st

mef,I = T]-LN

Ml

Wc | Ml

20 | 3,0 | 40
1,60 | 2,62 | 3,55
| 1,03 | 1,80 | 2,75
0,55 | 1,17 | 1,95
0,30 | 0,57 | 1,03
0,15 | 0,23 | 0,48
0,18
0,10
3,55
| 2,75
2,00
0,66 | 1,05 l 1,52
0,57 | 0,95 | 1,38

0,52 | 095 | 1,25 |
0,55 | 0,95 | 1,10
1,60 | 2,62 | 2,55
1,28 | 1,96 | 2,75
1,15 | 1,75 | 2,43
1,10 | 1,60 | 2,20
1,10 | 1,55 | 2,10
1,10 | 1,55 | 2,00
1,10 | 1,55 | 1,90
1,68 | 2,62 | 3,55
1,60 | 2,30 | 3,15
1,55 | 2,30 | 3,10
1,55 | 2,30 | 3,05
1,55 | 2,30 | 3,00

1,50 | 2,30 | 3,00 |
1,40 | 2,30 | 3,00

4,55
3,72
2,77
2,22
1,80
1,60
1,35
4,55
3,72
3,17
2,83
2,78
2,70
2,60
4,55
4,10
3,90

+ 3,80

3,80
3,80
3,80

7,0

0,50
5,65
4,60
3,35
2,18
1,25

' 0,50

6,50
5,63
4,60
3,50
2,95
2,50
2,20
6,50
5,65
4,80
4,00

| 3,85

3,80
3,75
6,50
5,85
3,93
5,30
5,30

5,30 |

5,30

10,0

9,40
8,60
7,40
5,90
4,40
3,00
1,70
0,40
8,60
7.40
5,90
4,70
4,00
3,50
9,40
8,40
7,40
6,30
5,90
5,60
5,50
9,10
8,60
8,13
7,60
7,60
7,60
7,60

20,0

19,40
18,50
17,20
15,40
13,40
11,40 |
9,50 |
19,40

18,50

17,20 |
15,40
13,40 |
11,50
10,80
19,40
18,50
17,20
15,40
14,50 |
13,80 |
13,00

19,40 |
18,50
18,00 |
17,50
17,00
16,50
16,00
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CIT 128.13330.2012

Hpnaoxenne X
(cnipaBovHOE)

Buapl kpenieHnH orpaxaalommux KOHCTPYKIHH

Tabnuua X.1 - Haunbonee pacnpocrpaHeHHbie BHAbI KpellJIeHHH OrpaxaaleHinx
KOHCTPYKUHUMA
JOKYMEHT
3aKJernka BEITSHKHAA QIIOMUHHEBRAA JUI8 KpeIyIEHNsA 3JICMEHTOB I'OCT 10299;
C CePACYHHKOM M3 HEPKABEIOMICH CTAIM WIH | NPUMBIKAHHA H 3JIEMEHTOR | I'OCT 10300;
| KOPPO3HOHHO-CTOMKHE 3aK/ETIKH pa3IMYHOr0 | KOHCTPYKLMII MEXIYy coO0H ['OCT 10301,
ouaMeTpa I"'OCT 10304
bosrrosoe coeIHHEHME Js KpenneHns 3JIeMEHTOB K ["OCT 7798;
| (B TOM uHCIe akiba, ralika) HECYl1eH KOHCTPYKLHMH, 8 TaKKe | TOCT 5915
3JIEMEHTOB KOHCTPYKUIHH MEXIY
cob0¥

BHHTOBOE COEAHHEHHE 1 KperieHus 3ICMEHTOB "OCT 11738
KOHCTPYKIMH MEXy cOOOM
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CII 128.13330.2012

Ilpnioxenne U
(pexomMenayemoe)

KOHCTPpYHpPOBaHHEe CBAPHBIX COeANHCHHUH

TaoOnnmua HU.1

Bup CBapHOTO COENHHEHMS PexoMeHaamu

CTBIKOBOE COEIUHECHHUE HookHa ObITh 00s13aTEIBHON pa3enKa KpOMOK,
BeIpyOKa 1 rmoasapka mea. Ilpu coenunennn
JINCTOB Pa3sHON TOMUHE §0j1€€ TONACTBIN AOMKEH
ObiTh cKkomeH, B cooTBeTcTBHM ¢ ['OCT 14806.
Hna 6onee yCnemHOro COMpOTUBICHMS
YCTaJOCTHBIM HANPSKEHUAM BEICTYII CBApHOIO
IBA HAJ TUIOCKOCTBIO COEIUHAEMOTrO JIEMEHTA
HE00XO0ANMO YCTPAHUTE. I10 BOBMOXKHOCTH HE
PEKOMEHAYETCA MPHUMEHATD IEPECEKAI0LLNECH
LIBBI

CoeaUHEHUE BHAXTIECTKY Bo n3bexxanne u3rnbarommx HanpsKeHnH B

CBapHOM IIBE HEO0X01MMAa NTOCTAHOBKA IBOB C
IBYX CTOPOH. Kak npaBuio, paszienika KpOMOK He
TpebyercH

Jt min

TaBpoBoe CoeTUHEHNE Heobxoanma tiuartenpHas MOATOHKA TOpLA
BEPTHKAJILHOIO 31€MEHTA K macTuHe. CBapka
LOJ/DKHA OCYILECTBIATLCA B KOHAYKTOpE. Kak
NpPaBHio, pasaeika KpoMOK He Tpedyerca. Eciu
BO3MOXEH H3TH0 CTEHKH, He0OX0IMMO
MPeXYyCMOTPETh CBAPHOH HIOB ¢ JIBYX CTOPOH

2rmin

M [Tpy onupanuu aucTa Ha pedpo )KECTKOCTH, B
™
'/‘ “~ CJIy4ae eC/in JINCT roaBepraercs uirndy,

PEKOMEHAYETCS [IEPEMECTUTH CBAapHOH ILIOB B
CTOPOHY OT AEHCTBUA MAKCUMAILHOTO
? H3rndaruero MOMeHTa

1t BOCIIPUATHSA MOMEHTA TaBPOBOE COCTUHEHHE
LODKHO OBITH YCHJIEHO YTTIOBBIMU pebOpaMu
KeCTKOCTH. PeOpo OMKHO OBITE NPUKPEINICHO
TaK, 4T00B! YII0BOH IOB OB HENPEPEIBEH BO
n30exanue o0pa3sOBaHUsA KpaTepoB

i
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CIl1 128.13330.2012

[Tpooonxcenue mabauyvr H. 1

Bug cBapHOro coeauHeHus PexoMenpalnm
OTOOPTOBAHHBIE INEMEHTEI B pE3EpBYyapax
IOHKHEI OBITH PACIIONOKEHBI 110/] IPAMBIM YTJIOM
K MpUBAPHBAEMOMY 3JIEMEHTY C LICTIBIO CHIDKECHUA
u3rubarolx HanpsHKEHUi B CBapHOM wBe, He |
JAOIMYCKAEeTCA NPpUBapKa 3aKpyrJIEHHOrO KOHLA
IEMEHTA

PekoMenayeTcs NpUMEHATh ABOHHBIE YIJIOBBIE |
[IBB], ITPEAYCMATPHUBAIOIIUE COSTUHEHHE BCTHIK
HJIM BHAXJECTKY

YeunurespHas CThIKOBasg HAKIAKa JIy4qlle BCETO
MOXKET OBITh BBIMOJIHEHA M3 3JIEMEHTA |
poM6GOBUAHOM (GOPMBI CO IIBAMH, ITPOXOASIIUMY
332 KOHLEBbIE TOUKH JIUCTA, DTO CHIDKACT
MaKCUMANBHBIE CPC3aK0MINE HANIPSHKEHUA B
YTJIOBBIX LIBAX MO CPABHECHUIO C MPAMOYTOJIBHON
HaKJIa KON

IIpn nepeceuennn raaBHBIX 6aNoOK ¢ 3T€EMEHTAMH
nepebopoK M NEeperopooK, BO H3bEKaHHUE
BO3HHKHOBEHHS B MECTaX HX MEPECeYCHUs
BEICOKHMX MECTHBIX HamnpskeHU HeoOxonuma
MOCTAHOBKA NONEPEYHEIX pebep

Pebpa )eCTKOCTH, peaoTBpallaloye
nehopMaLHIO U3 MIOCKOCTH CTEHKHU OaIky, |
JODXHB! NMETh KOHCTPYKLMIO KPEIIIEHNA K
NOJIKaM € HENIBIO [epeaady YCHIINKA OT CTEHKH K
nonkaM Oajiku

Bripe3ssl 4ODKHB! OBITH 3aKPYTTICHHBEIMU BO
n30e)xaHne KOHLIEHTPATOPOB HAIIPSHKCHUH B

i yriaax. Eciyu B Mecte BhIpesa NpeayCcMaTpuBacTeA
YCHIEHHE, TO HEOOXOANMO NpENyCMOTPETh,
4yTo6B! CBAPHON IIOB ABASJICS JOCTATOYHEIM 1)1
BOCNPHUATHA BCEH HArpy3Ku, KOTOpas rnepeaacrcs |
Ha YCWIWTENbHBIR 371IeMeHT. Lig HeOonbumx
BBIpE30B CAeAyeT Npeanovects ¢aydai «by |
| cly4daio «A», YTo ofjieryaer nmoAroHKy
YCUNUTENILHOrO 3JIEMEHTA U yNy4ilaeT
MPOTUBOAECHCTBUE YCTANIOCTHBIM HAIIPSXKESHHUAM
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Oxonvarnue mabauyes 1.1
Buna ceapHoro COCAMHEHNS

CII 128.13330.2012

PexoMeHaa1uH

B xpoHLITEHRAaX, MPUKPEIUICHHBIX K ITOJKAaM,
YaCTH MOJIOK OTAAJICHHBIE OT CTEHKH,
BOCIIPHHMMAIOT MEHBIUNE YCHIIHSA, YEM 4acTh,
[IPUMBIKAIOUIAA K CTEHKE, DTO IIPUBOLHUT K
BBICOKMM 3HAYEHHAM HAaMpsHKEHHH B LICHTPaIbHOH
YacTH NOJIOK. YT0oOB! pacrpeAeIUTh HalIPSKCHNA
1o By 6oJiee paBHOMEPHO, HEOOXOAMMA
MOCTaHOBKA pedep KECTKOCTH, NMepefarouinx
HArpy3Ky Ha CTEHKY OCHOBHOI'O 3JIEMEHTA
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VK [69+624.014.7.04] (083.74) OKC 91.080.10

Knroduessie c0Ba: alOMHHUEBBIE CIUIABBI, ANOMHHUEBBIE CTPOMTENIBHBIE KOHCTPYKLHH
3IaHUN M COOPYXKECHUM, COCTOsSHHE I0Jy¢padbpukaTtoB, OCOOBIC YCIOBUSA IKCILTyaTallMH
OTPAXKAAIOIIMX H HECYIUUX aJIOMHHHEBEIX KOHCTPYKIHMH, pacYETHBIE XapaKTEPHCTHKH
MAaTEepHaIOB M COCAUHEHUM, (PUKLUHUOHHBIE H (QUIAHLIEBBIE COCAUHEHHUs, (pe3epOBaHHbBIC
TOPIB, YCAOBHBIH TIPENES TEKYYECTH, YCTOMYHMBOCTH, NMPOYHOCTh, KO3(MQPUUMEHTHI, Y31H],
CTEPXKHM, LICHTPAJILHO U BHELCHTPEHHO CXKaThle, N3rubacMeule 31E€MEHTHI, MPOSKTUPOBAHUE
QIIOMMHUEBLIX  KOHCTPYKUUH, TIpymnbl  allOMHHMEBBIX  KOHCTPYKUMH,  DJIEMEHTEHI
KOHCTPYKLIMH, KOJOHHBI, CTOMKH, pepMBl, CBA3H, OaIku, MEMOpaHHI.

HN3panue opuumaibHOe
CBoa npaBui
CII 128.13330.2011

AJIIOMUHHEBBIE KOHCTPYKLIHH

AKTYAJH3KPOBAHHAS PeAAKIMSA
CHuII 2.03.06-85

IHoaroroBieno k u3gauunio @AY «®HC»
Texn, (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

dopmar 60%84' /5. Tupax 220 ax3. 3akas Ne 663/12.

Omneuamano ¢ Q00 «Auanumuixy
2. Mockea, Jlenunepadckoe wi., 0.18



