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Mpeaucnosue

Uenn n npuHumnel ctaHgapTusaumm B Poccuiickon Pepgepaummn yctaHoBAeHbl PenepanbHbiM
3aKOHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHMYeCKOM peryanposaHum", a npasmaa pas3paboTku -
MNocTtaHoBneHnem [MpaBuTenbcTsa Poccuinckon Pepepaumm ot 19 Hoabpa 2008 r. N 858 "O nopsake
pa3paboTKu 1 yTBepKAeHUA CBOAOB nNpasua'.

CseneHuA o cBofe Npasun

1. Ucnonuutenn - UHUUCK wmm. B.A. KyuepeHKko - uHctutyT OAO "HWL, "Crpoutenbctso”,
UHUWNNCK um. MenbHMKoBa, 3A0 "MeTakoH ueHTp", 000 "Unnana MMN", 000 "Cranko NNN".

2. BHeceH TexHMYEeCKMM KOMUTETOM Mo cTaHgapTu3aumnmn TK 465 "CtpouTtenbctso'.

3. TlogrotoBneH K yTBepxAaeHWo [lenapTamMeHTOM  apXUTEKTypbl, CTPOUTENbCTBA MU
rPafoCTPOUTENIBHON NONUTUKM.

4. YtBepxaeH [pukazom MuHMUCTEPCTBA PeErmoHanbHOro pas3Butus Poccuiickon dPepepaunu
(MuHpermoH Poccuu) ot 29 aekabpa 2011 r. N 619 u BBeaeH B aelicteue ¢ 1 AaHBapa 2013 r.

5. 3apeructpupoBaH ®PepepanbHbiM areHTCTBOM MO TEXHUYECKOMY PETYIMPOBAHUIO U METPONOTUM
(PocctaHpapr). MepecmoTp CM 128.13330.2011 "CHMM 2.03.06-85. AntomMHMEBbBIE KOHCTPYKLUMK'".

NHPopmaums 06 UIMEHEeHMAX K HaCToAlWeMy CcBoAy nNpaBua NyO/MKYeTCa B eXerogHo
n3gaBaemom WMHPOPMALMOHHOM YKasaTene "HaumoHasbHble CTAHZAPTbI", @ TEKCT M3MEHEHWI W
MOMNpPaBOK - B €XXeMeCAYHO n3aaBaemblx MHOOPMALMOHHbIX yKa3aTensax "HaumoHanbHble cTaHaapThl". B
c/lyyae nepecmoTpa (3ameHbl) UM OTMEHbI HAaCTOALLEro CBOAA NPaBW/ COOTBETCTBYIOLLLEE YBEAOM/IEHME
6ynetr onyb6/MKOBAaHO B eXemMecAYHO Wu3gaBaemom MHOOPMaLMOHHOM YKasaTene "HauuoHanbHble
cTaHaapTbl". CoOoTBeTCTBYHOWAA WHOOPMaUMA, YyBEOOMJIEHME U TEKCTbl PA3MELLAlOTCA TaKXKe B
MHGOPMALMOHHOM cucTeme 0bLLero Nosib3oBaHMs - Ha opuLManbHOM caiTe paspaboTunka (MuHpernoH
Poccuu) B ceTn UHTepHeT.

BeegeHue

Hactoawmin cBoa, npaBun ABAAETCA aKTyaausupoBaHHOW pegakumeirr CHull  2.03.06-85
"AntoMnHMEBbIE KOHCTPYKUMK". OcHoBaHMeM AnA pa3paboTKM HOPMATUBHOIO AOKYMEHTA SBAAETCA
depepanbHbit 3akoH oT 30 aekabpa 2009 r. N 384-P3 "TexHWYeckuit pernameHT o 6es3onacHoOCTU
34aHUI U COOPYKeHUN".



Aktyanusauma CHull  2.03.06-85 BbINO/MHEHA C/AeAYHOWMM  aBTOPCKMM  KOJIIEKTUBOM:
LleHTpanbHbIM Hay4YHO-UCCNE[0BATENBCKUIN UHCTUTYT CTPOUTENBbHBIX KOHCTPYKUM nm. B.A. KyuepeHKo
(LHANCK mm. B.A. KyyepeHko) - nHctutyT OAO "HUL, "CTpouTtenbcTBo"” B cocTaBe CneunanucTos: 4-pa
TexH. Hayk, npodeccopbl UN.U. Begsakos, M.0. Ogecckuir, H0.B. KpnBuos, KaHaMaatbl TexH. Hayk b.T.
bakaHos, M.WN. lNykosa, B.l. NUckengupos, B.C. UetauH, B.B. MNueosapos, nH»KeHepbl J1.C. CowHMKOBA],
M.MN. KonecHunkos; KaHAa. TexH. Hayk [.I. Muxaiinos, nHxkeHepbl O.A. Xoxnosa, E.b. Anekceea (3A0
"MeTaKoH LeHTp"); A-p TexH. HayKk B.K. BocTpoB; KaHa. TexH. Hayk W.J1. PyxaHckuit (LULHUUMNCK vm.
MenbHUKoBa); uHXK. B.HO. O3epos ("O00 CTANIKO UMNN"); nnxk. H.H. 3pactoea (OO0 "MNJIAHA MN").

1. O6nacTb NnpumeHeHUs

1.1. Hactoswmin cBog npaBWMA  YCTAaHABAMBAET HOPMbl MPOEKTUPOBAHUA CTPOUTE/IbHbIX
aJIIOMUHNEBBIX KOHCTPYKUMI (MM KOHCTPYKLMIA U3 a/IIOMUHUEBBIX CNAABOB) 34aHUA U COOPYHKEHUN.

Hopmbl He pacnpoCTpaHAKTCA Ha MNPOEKTUPOBAHWE ANOMUHUEBBIX KOHCTPYKLMA MOCTOB W
KOHCTPYKUMIA 303HWUA U COOPY)KEHWN, NOABEPraloMXCA MHOTOKPAaTHOMY BO3LEWCTBMIO HArpysok
(ycTanocTHas NPOYHOCTb), @ TaKXKe HenocpeacTBEHHOMY BO3AEMCTBUIO NMOABUMKHbBIX UAWU SUHAMUYECKMX
Harpy3oK namn Bo3aencTemo Temnepatypbl Bbiwe 100 °C.

1.2. Mpu NPOEKTUPOBAHUM KOHCTPYKLMI, HAXOAALWMXCA B OCOObIX YCNOBMAX 3KCMIyaTaumu,
KOHCTPYKUMIA YHUKaANbHbIX 343aHUN W COOPYXKEHWA, a TaKKe CreunanbHblX BWAOB KOHCTPYKUMIA
Heobxoammo cobntogatb TpeboBaHWA, NpPeayCMOTPEHHbIE COOTBETCTBYIOWMMMW  HOPMATUBHbLIMM
[OKYMEHTaMM, B KOTOPbIX OTPaXKeHbl 0COBEHHOCTN PaboTbl 3TUX KOHCTPYKLMN.

2. HopmaTuBHble CCbIIKMU

MepeyeHb HOPMATMBHbIX AOKYMEHTOB W CTaHOAPTOB, HAa KOTOPbIE MMEIOTCA CCbIJIKM B HACTOALLEM
cBoae npaswua, NnpmsegeH B MNpunoxeHun A.

Mpumeyanue. Mpy NOMBb30BaHWM HACTOALWMM CBOAOM MpPAaBWA LEeecoobpasHoO NpoBepuTb
OENCTBME CCbINOYHBIX CTaHAAPTOB W KnaccMPuUKATopoB B WMHPOPMALMOHHOM cucTeme o06uero
Nnosb3oBaHMA - Ha oodMUMANBbHOM CcailTe HauMoHasbHOro opraHa Poccuiickoin ®epepaummn no
CTaHAapTU3aLUMKM B ceTU MHTEPHET MM NO eXKerogHo vsgaBaemomy MHGOPMaLMOHHOMY yKasaTesto
"HaumnoHanbHble cTaHAapTbl", KOTOPbI 0Ny6AMKOBaH MO COCTOAHMIO HA 1 AHBapA TeKyLLero roaa, u no
COOTBETCTBYIOLLMM EXEMECAYHO M3[aBaeMbiM MHPOPMALMOHHBIM YKasaTenam, onyb6/MKOBaHHbIM B
Tekywem rogy. Ecnm ccblNnovHbI AOKYMEHT 3aMeHeH (M3MeHEeH), TO NpU MO0Jb30BAHUM HACTOALLMM
CBOLOM nNpaBuAa cneayeT pPyKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKyYMeHTOM. Ecau
CCbI/IOYHbIA [OKYMEHT OTMEHeH 6e3 3ameHbl, TO MOJIOXKEHME, B KOTOPOM [JaHa CCblIKa Ha Hero,
NPUMEHSETCS B YaCTW, He 3aTParnBatoLLEei 3Ty CCbI/KY.

3. TepmuHbI 1 onpegenenus
TepMUHbI, NCNONb30BaHHble B HacToAwem CI1, npumeHeHbl B cooTeeTcTBum ¢ FOCT 1583.
4. Obuwue nonoxeHun

4.1. ANIOMWHMEBDBIE KOHCTPYKLMU cneayeT NPUMEHATb MPWU CTPOUTENbCTBE U PEKOHCTPYKLMK
3[laHUIN U COOPYKEHUI ANA OrParKAAMOLLMX U HECYLLIMX KOHCTPYKLMIA B CIeAYOLLMX CAYYanAX:

npu HEOBXOAMMOCTM 3HAUMTENBbHOTO CHUMKEHWUA MACChbl OFPaXKAAOLMX U HECYLUMX KOHCTPYKLMIA
3[1aHUI U COOPYKEHN;

C uenbto obecneyeHma NOBbLILLEHHbIX apXUTEKTYPHbIX TPEOOBAHUI K KOHCTPYKLMAM 34aHUA AN
COOPYKEHUN;

npu HeobxoaMMoCTM obecneyeHnss MOBbILWEHHON KOPPO3MOHHOW CTOMKOCTU, COXPAHEHUSA
MPOYHOCTHbIX XapPaKTEPUCTUK NPU HU3KUX TeMMEepaTypax, OTCYTCTBMA UCKPOOOPa30BaAHMA M MArHUTHbIX
CBOWCTB.

4.2. Npu NPOEKTUPOBAHUMN aNIOMUHMEBBIX KOHCTPYKLMI HEOBX0AUMO:

BblOMPaATb KOHCTPYKTUBHbIE CXEMbl, @ TaKXe CEeYEHWUA 3/IEMEHTOB M MapKu AedopMUpyembix



a/NIlOMUHUEBLIX CM/1IaBOB, TEXHUYECKOro astoMUHUA (YCIOBHO Ha3BaHHbIX "aNtoMWHUIA") U NUTENHbIX
CNNaBoB (YC/IOBHO Ha3BaHHbIX "NUTENHbIN antomuHMn"), obecnedymBatoMe NPOYHOCTb U YCTOMUYMBOCTb
KOHCTPYKLMNA;

MAKCMManbHO MCMO/Ib30BaTb LUMPOKME BO3MOXKHOCTU MOJyYeHUsa npodwuaeir ONTUManbHOro
CeYeHUs NpM NPeccoBaHnu;

YUYMTbIBaTb  TEXHO/MIOTUMYECKME BO3MOMKHOCTU  MpPeaAnpuATUR-usrotosutenein npoounen wu
KOHCTPYKLUNA;

cobntopate TpeboBaHMA NO 3alUUTE CTPOUTENbHbLIX KOHCTPYKUMIA OT Koppo3um cornacHo CI
28.13330;

cobnogatb TpebosaHua ®3 PP or 22 uiona 2008 r. N 123-®3 "TexHUYECKUI pernameHT o
TpeboBaHMAX NoxapHoi 6esonacHocTn", CM 2.13130, CM 4.13130, FOCT P 53293 n FOCT 30403;

YyunTbiBaTb  TPebOOBAHWA  rOCYHAPCTBEHHbIX  CTAHAAPTOB WM MO/Ab30BATbCA  KaTanoramm
aNtOMUHKUEBDIX Npodunen.

4.3. PacyeT altOMUHMNEBBIX KOHCTPYKLUMI AOMKEH YA0BAETBOPATL TPEOOBAHUAM HACTOALLMX HOPM.

4.4, BykBeHHble 0603Ha4YeHWA BEAWYMH, WCMNONb30BAHHbIE B HACTOAWEM CBOAE NpPaBWI,
npusegeHsol B MpunoxxeHnn b.

5. MaTtepuanbl g1a KOHCTPYKUMIA U coeANHEHWNI

5.1. Bbibop MapKu crnsiaBa U COCTOAHUA NOCTaBKU NoayhabpuKaToB atoOMUHUA ANA KOHCTPYKLNIMA
cnepyeTt NPou3BOAUTb B 3aBUCMMOCTHU OT:

XapaKTepa M MHTEHCMBHOCTU HArpysKW, HAMPAXKEHHOTO COCTOAHMA 3/1EMEHTOB KOHCTPYKLUMK,
pacyeTHbIX TemnepaTyp 1 Tpebyembix MexaHUYECKUX CBOMCTB aNtOMUHUSA;

CTOMKOCTM K KOppPO3uu;

TEXHOJ/IOTMYHOCTU N3roToBAEHMA NoaydabpuKaTos;

TEXHONOMNM U3rOTOBJEHWUA N MOHTAXKa KOHCTPYKUMIA;

APXUTEKTYpPHbIX TpebOBaHMIA.

5.2. AnAa antOMMHMEBbLIX KOHCTPYKUMI cresyeT MNPUMEHATb alOMUHUI MApPOK U COCTOAHWUMA,
yKa3aHHbIX B Tabanue 1.

Tabnuua 1
Cucrema ObosHaueHue | CocTOgHUE T'OCT Ha DOCTaBKYy IO MeXaHUUECKUM
CIIJIaBOB MapoK IOCTaBKU CBOMCTBaM HOJNydadpuKaTOB

JIUCT npoduib TpyDa JIeHTa

1 2 3 4 5 6 7

Al CnjiaBE, TEepMUUECKM He YIPOUHSIEMEIe

Al M 21631 - 18475 13726
1013 (I; IV) (I; IV) (I; IV)
Al Mn AMi; <*> M 21631 18475 13726
1400 (I; II) (I; II) (I; II)
H2 21631 - - 13726

(II) (I1)
Al Mg AMD2 <**> M 21631 - - 13726
1520 (I; II) (I; II)
H2 21631 13726

(I1) (I1)
AMr3 M 21631 - - 13726
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1530 (I; ITI) (I; ITI)
H2 21631 13726
(IT) (IT)
Al Mg Si CnjaBel, TEepMUUYECKM YIIPOUHAEMEIE
AI31 <***> T - 8617; 18482; -
1310 22233 22233
(I; II) (I; II)
AI31 T1 18482; 18482;
1310 22233 22233
(IT) (IT)
T5; 8617; -
T4 22233
(I; II)
AI33 T = 8617; - -
1330 22233
(IT)
Tl 8617;
22233
(II; IV)
AB M AL 6 F1LA - 18475; -
1340 22233 22233
(II) (II)
T 21631; 8617; 18482;
22233 22233 18475;
(II) (I1) 22233
(IT)
T1 21631 8617 18482;
(IV) (IV) 18475
(IV)
Al Mg Si 6060 EH KA - 22233 22233 =
(I; II; (I; II;
6063 III; IV) |III; 1IV)
Al Zn Mg 1915 T 21631 8617 18482 -
(II; ITI)|((II;, III)|(II; ITII)
1925 <*x**> T - 8617 18482 -
(IT; IITI)|(II; III)
Al Zn Mg Cu B95 T - 8617 - -
1950 (IV)
Tl 8617 18482
(IV) (IV)
[IpuMeuaHmre. B ckoOKax yKa3aHbl TI'PYINB KOHCTPYKLMM, B KOTOPHEIX

NpMMEeHSeTCs IaHHB crjaB (cMm. 5.3).

<*> AmoOMMHMM Mapku AMuUM < cilemyeT [OPMMEHSATH I[IPEUMYHNEeCTBEHHO njda
JIMCTOBHEIX KOHCTPYKLUMM IEKOPATMBHOTO HAa3Ha4YeHMd, HOOJIeXallMxX aHOIMPOBAHMIOD B
YUEPHHI LIBET.

<**> KpomMe yKazaHHHX B Tabjauue 1, m®3 OAHHOM MapKuM AJIIOMMHM A
M3TOTaBJIMBAT NOoJNydpadbpmKaT B BUIOES IIJIMTEH.
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<*k**>  KpoMe yKasaHHEIX B Tabauue 1, M3 ITaHHEIX Mapok AJIIOMMHM A
M3TO0TaBIMBALT HOJNybabpuKaT B BUIE IPYyTKa.
<KFHxxx> CocTosAHMEe nocTaBku - cM. I'OCT.

Mo xMmunyeckomy coctaBy astoMnHMIN noctasnsetca no FOCT 4784. Bug cnnasa B NOCTe u B
Tabnuue 1, kpome ByKBeHHOro, meeT undpoBoe 0H603HaYeHNe, B KOTOPOM nepBas uMdpa - OCHOBA
cnnasa (1 - aNlOMUHKIA), BTOpaa - HOMeP KOMMO3MLMK, ABe Noc/iefiHNe - MOPAAKOBbIIA HOMepP B CBOEM
rpynne.

CoctoaHne nonydpabpuKkatoB U3 antOMUHUEBLIX AedopmMUpyembiX crnaaBoB 0603HavaroTCs
6YKBEHHO-UMGPOBOM MapKUPOBKOM: M - MArKUIA, OTOMKMKEHHbIM; T - 3aKa/feHHblA U ecTecTBEHHO
coctapeHHblid; T1 - 3aKaNeHHbI U UCKYCCTBEHHO COCTapeHHbIN; T4 - He NOJHOCTbI 3aKaNeHHbIN U
€CTeCTBEHHO COCTapeHHbli; TS5 - He MOMHOCTbIO 3aKaNeHHbI W WUCKYCCTBEHHO COCTapeHHbIn; H -
HarapToBaHHbIN; H2 - noNyHarapToBaHHbIN.

5.3. B 3aBMCMMOCTM OT Ha3HA4YeHWA 34aHUA U COOPYXKEHWUM NPU MUCMONL30BAHUKN ANOMUHNA
KOHCTPYKLMW Pa3genatoTca Ha yeTbipe rpynnbl. MpumMepHbIid cocTas rpynn:

lpynna | - orpakgarowme KOHCTPYKUMKM (KPOBAW, BUTPUHbLI, BUTPaXKW, GOHapHble nepenneThbl,
noABecHble NOTONKM, MEPEropoaKM) U 3aNoSHEHME NPOEMOB (OKHa, ABepU, BOPOTA).

lpynna Il - KOHCTPYKUUM, COBMELLAIOLLME HECYLLME U Orpaxaatowme GyHKLMK:

NPOCTPAHCTBEHHbIE INCTOBbIE MOKPLITUA 34aHUIM, B TOM YMCE KYNObHbIE AN BUCAYME;

KpynHOG/04HblE W peleTyaTble MOKPbITUA C NpeaBapuUTeNbHO HaNpPAKEHHOW KpPOBeSIbHOM
obwunBKoM;

pesepByapbl U CUIOCHI;

KpPOBE/IbHbIE U CTEHOBblE MaHE/N OOLLECTBEHHbIX M MPOMbILWAEHHbIX 34aHWIA, B TOM 4YMC/e CO
B3PbIBOOMACHbIM NMPOU3BOACTBOM, @ TaK¥Ke NPU HAIMYUM BbICOKOM BAAXKHOCTM BHYTPEHHEIO BO34YXa;

KpoBe/fibHble NaHenu Ob6WEeCTBEHHbIX 343HWN, K KOTOPbIM  MNPeabsBAAIOTCA  BbICOKME
aPXUTEKTYpPHble TpeboBaHuA.

lpynna Il - Hecywme cBapHble KOHCTPYKLINK:

CTaLUMOHapHble  Hecylime  KOHCTPYKUMKW:  ¢depmbl,  KOJIOHHbl,  MPOroHbl  MOKPbLITUMA,
NPOCTPAHCTBEHHbIE PeLIeTYaTble KOHCTPYKLMWU MOKPbLITUN NMPOMbILLIEHHbIX 60/1bIENPONETHBIX 34aHN;
34aHUMN  NPU  HA/NMYUW  ArpeccUBHbIX Cpes; NOKPLITUI  OBLLECTBEHHbIX 34aHWIA:  BbICTABOYHbIX
NaBUIbOHOB, a3POBOK3aN08B U T.N.;

3N1EeMEHTbl CTBO/MIOB W 6OalleH aHTEHHbIX COOPYKEHUW; OMNOPbl BbICOKOBOALTHbLIX JIMHWUIA
aNeKTponepeaayn, BO3BOAMMbIE B YAA/IEHHbIX WIWN TPYAHOAOCTYMHbIX PalioHaXx;

CH60pPHO-Pa3bOpPHbIE KOHCTPYKLUMM KapKacoB 34aHNIN U COOPYKEHWUI, BNOKM NMOKPbITUA U 4.

lpynna IV - KOHCTPYKUMK, OTHOCAWMecA K rpynne lll, He umerowme cBapHbIX COeaUHEHUIA.

5.4. Buapbl antommMHMeBbIX NoaydabpuKaToB 418 CTPOUTENbHbBIX KOHCTPYKUMIA cieayeT NpMHMMaTb
no Tabaunue 1. Mo cornacoBaHUO ¢ MeTaNANYPrMYecKMMM 3aBOLaMM AOMNYCKAeTcAa NPUMeHeHUe Apyrux
BMAOB nonydabpmKaToB M3 cnnaBoB, obecrneynBalolMX Tpebyemble XapaKTEPUCTUKU MPOYHOCTH,
YKECTKOCTU, AONTOBEYHOCTU U APYTrMX CBOMCTB.

5.5. [nA un3rotoBneHMA aNlOMWHUEBBLIX OT/IMBOK, @ TaKKe ANA COeOUHUTE/IbHbIX 3/1eMEHTOB,
OMOPHbIX 3/IEMEHTOB KOHCTPYKLMIA cneayeT MPUMEHATb AUTerHbIM cnnaB mapku AK8M3u (BAS),
YOO0BNETBOPAIOWNIA MO  XMMUYECKOMy cocTaBy TpebosaHuam [OCT 1583. [pu HeobxoammocTtu
NOBbIWEHMA KOPPO3NOHHOW CTOMKOCTU cneayeT NpumeHaTb cnnasbl AK74 (A19) unmn AK9y (AN4).

Jonyckaetca NpMMeEHATb OT/IIMBKM M3  maTepuanos, YyKasaHHbix B CIM 16.13330, npwm
COOTBETCTBYIOLLEN 3aLLMTE OT KOHTAKTHOM KOPPO3nUM.

5.6. Mpun aproHoAyroBoW CBapKe anlOMWMHMEBBLIX KOHCTPYKUMI cneayeT B 3aBUCMMOCTM OT
cBapuBaemMoro cnaasa (cm. Tabauuy 8) NpUMeHATb CBapoYHYIo NPoBoJioKy no FOCT 7871 U3 antloMUHMUSA
mapok CBAS5, CBAMr3 n Ce1557, y40BAEeTBOPAIOLWLMX MO XMMUYECKOMY cocTaBy TpebosaHuam FOCT 4784,
n aproH mapkum A no NOCT 10157.

5.7. bonTtbl 13 antomnHmMa mapok AMr5n n ABT1 cnepgyet npumeHats no FOCT 14838 wn OCT
21488. lonyckaeTca npumeHAaTb ana 60aToB antoMnHUini mapok A33T1, 18T, B65T n B94T1.

5.8. CtanbHble 601Tbl B a/IIOMUHUEBbLIX KOHCTPYKLMAX CAeayeT NPUMEHATb COracHO TpeboBaHMAM
CMN 16.13330. Ana coeAMHEHUA C UCMONb30BAaHUEM CTa/ibHbiIX 60ATOB HEOOXOAMMO NpeaycMaTpuBaTh



MeponpusaTUA MO 3aLLUTE UX OT KOHTAKTHOM Koppo3un B cooteeTcTBum ¢ FOCT 9.303.

B cnyyae npumeHeHuMAa 6ONTOB M3 HepPrKABEIKOLWEW CTaNM AONOAHUTENbHbIE MEPONPUATMA MO
3aLMTE ANIIOMUHUA OT KOHTAKTHOM KOPPO3nn He TpebytoTcs.

Ona 60nToBbIX COEAMHEHUN creayeT TMPUMEHSTb CTasbHble 60ATbl, yaoBeTBOpAlOWMeE
TexHnyeckum TpeboBanHmnam MOCT 1759.0, TOCT P 52627, TOCT P 52628, n wanbbl, yaosneTsopaoLme
TpebosaHMam FOCT 18123. LWaiibbl cnegyeT npumeHaTb: Kpyrable - no FOCT 11371, kocble - no FOCT
10906 1 npyKMHHbIe HoOpMabHble - no TOCT 6402; raiiku - no NOCT 5915.

Ona GpUKUMOHHBIX M GAAHLEBbBIX COEAMHEHWUI cnefyeT MPUMEHATb BbICOKOMPOYHble HOATHI
(6onTbl B McnonHeHUM XJ1 Knacca NPoOYHOCTM He HuxKe 10.9 ¢ npeaBapuTeNbHbIM HanpsXKeHUem):

AN GPUKLMOHHbBIX coeauHeHui - yaosnetsopatowme Tpebosanmam FOCT P 52643 n FOCT P
52644, a ux KOHCTPYKLUMIO M pasmepsbl - no FTOCT 22353 n FOCT P 52644, raitku v waibbl K HUM - no FOCT
P 52645, TOCT P 52646 v TOCT P 52643;

ana bnaHUeBbIX coeguMHEHUN - yaoBneTBopAolwme TpebosaHuam FOCT P 52643 1 TOCT P 52644, a
NX KOHCTPYKLUMIO U pasmepsbl - o FTOCT 22353 n FOCT P 52644, raiku v Wwaibbl K HUM - no TOCT P 52643,
FOCT P 52644 n TOCT P 52645.

BMHTbI HOPMaNbHOM TOYHOCTU cneayeT nNpumeHAaTb no FOCT 17473, TOCT 17475, TOCT 10619 un
FOCT 10621.

3aKNenKkM 13 CTanm u antoMuHuA cnegyet npumeHaTts no NOCT 10299, TOCT 10300, NOCT 10301 un
FOCT 10304.

CnegyeT NpUMeEHATb chefylowme aatoMUHUEBbIE CNAaBbl ANA MNOCTABAEHHbIX B XO104HOM
COCTOAAHUM 3aKNEMOK:

HarapToBaHHbIX - AA1H;

TepMUYECKM HeyrnpovHAemMblx - AMu n AMr;

OTOXMKEHHbIX - AMr5nM;

3aKAJIEHHbIX W  WCKYCCTBEHHO COCTAPEHHbIX - CNAaBbl  MOBbIWEHHON MAACTUYHOCTU U
KOPPO3UOHHOM cTonKkocTh - A133T1 1 ABT1 1 BbICOKOMPOUHbIA 3aKNeNoYHbIN cnias - B94T1;

"cbipbix" (6e3 Tepmuyeckon 06paboTku) - 418n;

3aKa/leHHbIX M eCTeCTBEHHO COCTapPeHHbIX (C TepmuyecKkoit obpaboTKol) - AtopaNtOMUHUEBIN
3aKNEMOYHbIN CNNaB MOBbIWEHHON naactMyHoctM 18T m AtopantoMUHMEBBLIA 3aKAEMNOYHbIA CrniaB
NoBbILLIEHHOM NpoYyHocTn B65T.

B uenAx nOBbIWEHUA KOPPO3MOHHOM CTOMKOCTM c/ledyeT He [JAOMNyCcKaTb PacXoXOeHUA B
cofepaHnUn meam B OCHOBHOM METANJIE N METasNEe 3aKNENOoK.

5.9. B KOHCTPYKUMAX U3 aIIOMUHUEBDLIX CMIaBOB aHKepHble BOATbI cneayeT BbINOAHATL U3 CTanu
NpW COOTBETCTBYIOLLEN 3alLUUTE OT KOHTAKTHOW KOpPpO3uW. AHKepHble OONTbl cnepyeT MNPUMEHATb
cornacHo TpebosaHuam CIM 43.13330.

5.10. ®wusnuyeckme XapaKTEPUCTUKU aNIOMUHUA ONA CTPOUTE/IbHBIX KOHCTPYKUWMI cnepyet
npuHMMmaTb no Tabanuam B.1 n B.2.

6. PacueTHble XapPaKTEPUCTUKN MaTeEPNAIOB U COG,CI,VIHEHM%

6.1. PacyeTHble 3HauyeHWA COMPOTMB/EHUA (pacyeTHble COMPOTUBAEHUA) AO1A  PACYETHbIX
TemnepaTtyp HapyXHoro Bosgyxa oT 50 o muHyc 65 °C gna gedopmmpyembix aNlOMUHUEBBIX CMIABOB,
He ynNpo4YyHAeMbIX TepMmuYeckoi 0bpaboTKol, npmBeaeHbl B Tabauue 3, a YNPOYHAEMbIX TEPMUYECKOMN
06paboTKoii - B Tabauue 4, Npu 3TOM PACYETHbIE COMPOTMBAEHMUS CABUTY U CMATUIO YCTaHOBJIEHbI B
COOTBETCTBUM C TabnLeit 2 C OKPYrNeHMEeM 3HaYEHUIA PACUETHbIX CONPOTMBAEHUIA A0 5 H/MMm2.

Tabnnuya 2

HanpsaxeHHOe COCTOsAHME PacueTHEle
CONPOTHUBJIEHUNSA
Pacraxenue, cxatme u us3rubd R

CoBur R = 0,6R



s
CmaTue
TOPLEBOM INOBEPXHOCTHU ([IPM HAJNIUUUM NPUTOHKU) R =1,06R
p
MEeCTHOEe IpM IIJIOTHOM KaCaHUU R = 0,75R
1p
Tabnnua 3
HanopsaxeHHOE O0bo- PacueTHOEe CONpPOTMBIIeHMe, H/MM2, TepMuUueCKU
cocTogHMue 3Ha-— He YIPOUYHSAEeMOT'O aJlloMMHMS Mapok
yeHue
AO1M |(AMuM |(AMuHZ2 |AMr2M |(AMr2H2, AMr3H2 |[JauTelHOTO
AK8M3u
[IJINTEI, |JIMCTEL (BAJI8)
Py TKH,
npobwunu,
TPy OB
PacrsaxeHue, R 25 40 100 70 120 140 135
cxartmue M mu3rUd
CoBur R 15 25 60 40 75 85 80
s
Cvmatue TopueBoOM| R 40 65 160 110 190 220 215
IIOBEPXHOCTHU e
(mpy HaIU4YUMU
IPUTOHKM)
CMaTMe MeCTHOe R 20 30 75 50 90 105 105
IpM IIJIOTHOM 1lp
KacaHuu
PacrTaxeHue R 25 40 100 70 120 = -
B HallpaBJIEHUU th
T OJIIMHEL
IpeCCOBAaHHBIX
nonybabpmukaTon
Tabnuua 4
HanpsaxeHHOe Obo- PacueTHOe COMNpPOTUBIIEHME, H/MM2, TEepMUUYECKM YIPOUHIEMOTO
cocTosgHue 3Ha- AJIOMUHYS MapokK
JeHure
AI31T; |AO31TS5|AO31T1 |AO33T |(AL33T1 ABM ABT1|1925T|1915T
AI31T4 (JImcTe) | <*> <K K>
PacTaxeHue, R 55 100 120 95 160 70 170 175 195
cxaTtme m u3rud
CoBur R 35 60 75 60 100 45 105 105 120
s
CmsaTue Topueso¥| R 90 160 190 155 255 115 270 280 310
[IOBEPXHOCTHU P
(mpy HaIM4UM
IPUTOHKM)
CMAaTUE MEeCTHOe R 40 75 90 75 120 55 130 130 145




IpM IJIOTHOM 1p
KaCaHUm
PacTsaxeHne R 55 100 120 95 160 70 170 50 50
B HalpaBJIEHUN th
T OJIMHEL
[IpeCcCOBaHHBIX
nonydabpmukaTos
<*> Ina Tpy® ciemyeT npuHmMMars R = 175 H/MM2.
<**> Jima  npodmiyerr m Tpy® depes 3 MeC IIOCJIe IIPEeCCOBAaHMA CJenyeT
npuHuMaTe R = 220 H/MM2, a uepes 6 Mec u Oojiee - R = 230 H/mMm2.
OKOHuaHMe Tabnuupl 4
HanpsaxeHHOe O6o- PacueTHOe CONpoOTHUBIIeHME, H/MM2, TEepMMUECKM YIPOUHIEMOTO
COCTOSAHUE 3Ha- aJIOMMHYS MapoK
4yeHMre
ABT BO95T1
JIMCTEI JIMCTBL T1JIMTEL TPy OB JNCTEL <*> JIICTBI
(0,5 - 4)| (5 - 25);| (26 - 40) (5 - 10); (0,5 - 4);
PYTKN; IPYTKM; IJIMTE <*>
npodowuim npodonim (26 - 40)
(<= 10) <**>;
TPy OBL
PacTaxeHue, R 110 100 90 115 300 290
cxaTre n mu3rmud
CoBur R 70 60 55 70 180 175
s
CmsaTHe TopueroM| R 175 160 145 185 480 465
[IOBEPXHOCTM P
(mpy HaIM4UM
IPUTOHKU)
CMsaTMe MeCTHOe R 85 75 70 90 225 220
Ipy IJIOTHOM 1p
KaCaHUM
PacrTaxeHue R 110 100 90 115 300 290
B HalpaBJIEHUN th
T OJIVHEI
[IpeCCOBaHHBIX
nonydabpukaTos
[lpyMeuaHMe . 3HaueHMS B CKOOKax IPMBENEHH B MM.
<*> JIMCTH ¥ IJIMTH [JIaKVPOBAHHEE .
<**>  Tnma  npodmier w3 crasa  B95T1  rTosmmuoir ot 10 mo 20 MM -
R = 320 H/mM2; ot 20 mo 40 MM - R = 340 H/mmM2.

3Ha4yeHune PaC4eTHOro cConpoTmnBAEHUA aNIOMUHNA NMPU PACTAXKEHUN, CKATUUN U nsrube R cneapyet
NMPUHUMATb PaBHbIM MeHblueMY U3 3HaYeHUM" pac4yeTHOro conpoTuBaeHnA NO ycAoOBHOMY npeaeny

Tekyyect R, 1 pacueTHoro conpotuenieHms no BpemeHHoMy conpotuenermio R, . Mpu sTom
R, =R, ly.;

R, =R/ Vs



rae Ryn - HOpmatTMBHOE cConpoTuBaeHne aatoMnUHUA, NpPpUHUMaeEmoe pPaBHbIM 3HAYEHUIO

YCNIOBHOTO Mpefiena TEKYY4ecTU CeYeHus O,, MO FOCYAAPCTBEHHbIM CTAaHAAPTAM M TEXHWUYECKUM
YCNOBUAM Ha atOMUHUIA;

R,, - HOpPMaTMBHOe COMPOTWUB/AEHWE aJlOMWUHMA  PaspbiBy, MPUHUMAEMOEe PaBHbIM

MWHMMAZIbHOMY 3HAYeHWI0 BPEMEHHOrO COMPOTUB/IEHMA O, NO rOCYAAPCTBEHHbIM CTaHAapTam WU
TEXHUYECKMM YCI0BMAM HA aNIOMUHUIA;

Ym=11;

7, =1,45.

Mpyn NPOEKTUPOBAHNKN OrPaXKAAOLLNX KOHCTPYKLMIA N3 aNIOMUHUEBBIX CMIaBOB MapoK AMu, n AMr
(coctosiHMe noctaBok M n H2) pacyeTHble COMPOTUBAEHUA NPU U3TMDBE, PACTANKEHUU U CHKATUM MOTYT
6bITb yBEAINMYEHbI Ha 10% ans:

NPOGUAMPOBAHHDBIX JIMCTOB WM 3aMKHYTbIX TMOFOHHbIX 3/1IEMEHTOB, Y KOTOpPbIX MNJIOCKMe
NPAMOJIMHENHbIE YYaCTKM He npeBbIwatoT 50 TO/IWMH MCXOAHOWN 3aroTOBKMU;

NPOOUANPOBAHHDBIX, XOJOLHOTFHYTbIX MOrOHHbIX 3/1EMEHTOB, €C/IM  OHW  3aKaH4YMBAIOTCH
AePopMUPOBAHHBIM YHAaCTKOM, M NAOCKUE YH4ACTKM He npeBblwatoT 50 TONWMH MCXOAHON 3aroTOBKM.

Mpu pacyeTe KOHCTPYKUMW credyeT yuuTbiBaTb KOIDOUUMEHTbI BAUAHUA WU3MEHEHUA

Temnepatypbl ¥, U KO3hOULMEHTbI yCN0oBUI PaboTbl 31€MEHTOB anlOMUHMEBLIX KOHCTPYKUMIA ¥,
npuBeaeHHblE COOTBETCTBEHHO B TabnMLax 5 u 6, a TakxKe KoapPuuMeHTbl HAAEKHOCTU MO HAa3HAYEHWUIO
V., NPMHUMaeMble cornacHo TpebosaHnam ®eaepanbHoro 3akoHa oT 30 aekabpa 2009 r. N 384-03
"TexHU4YecKuit pernameHT o 6€30NacHOCTU 34aHNIN N COOPYKEHMIA".

Tabnuua 5

Mapka aJIoMUHMA 3HadveHuda ko3QduLMeHTa TraMMma OIPM PACYETHOM
TeMneparype, EC
HMXe MMHYyC 65 |orT mmuHyc 65 mo 50 or 51 mo 100

All, AMy 1 1 0,85
AMr2, AMr3 1,05 0,9
AIl131, AI33, AB 1,1

B95, 1915, 1925, 1,05

AK8M3u (BAJI8)

Tabnuua 6

SJIeEMeHTH KOHCTPYKLMN KondbdmumeHTH

yciaoBuit paboTer /e

1. Kopnyca M OHMIIA PEe3€pPBYyapoB 0,80
2. KOJOHHE XMJIBEIX M OOMECTBEHHBIX 3IOAHUNM IPY NOCTOSHHON 0,90
Harpy3kKe, cocrapjagwpmeln He meHee 0,8 OT pacueTHOM

3. CxaTble DJIEMEHTE PEUEeTKM I[IJIOCKMX depM npu I'MOKOCTM:

A <50 0,90
A>50 0,75

4. CxaTrele PaCKOCH " CTOVKU IIPOCTPAHCTBEHHEX pelleTUuaThEIX
KOHCprKLU/IﬁI 3 OIOMHOUYHEIX YTIT'OJIKOB, IIPUKPEIIJIAEeMBIX



K IosgcaM OHHOM IIOJIKOM (IJIS HEPAaBHOIIOJIOYUHEIX YI'OJIKOB —

4 o 9]
OosIblIeN IIOJIKOM) :

a) CBAapHBIMM WBaAMM MM OBYyMS U Oojiee 6oJITaMu 0,75
(3akJjienkamm) , YCTAHOBJIEHHBIMM BIOJIbL YTOJIKA;

6) omHuM O0JITOM 0,60
5. CxaTee 3JIEMEHTH M3 OIMHOUHHX YI'OJIKOB, IIPUKPEIJISEeMBIX 0,60

~ ~ ! ~
OIHOW TMOJIKOWM (IJIS HEePAaBHOIOJIOUHHEX YTOJIKOB — MEHBbIIEN

IIOJIKOM) , 3a MCKJIIOUEHMEM DBJIEMEHTOB KOHCTPYKLMM, YyKa3aHHBIX
B no3. 4 HacrodAmey TabaMLUBE U JIOCKUX (epm
M3 OIOMHOUHEIX YIT'OJIKOB

IpuMmeuanusa. 1. KosbbuumeHTH ycJjoBUM pa®oTH HO3ULUMM 3 M 5 @HOpu pacueTe
COBMECTHO YUMTEBATb He CJenyerT.

2. KozdduumeHTH ycCjoBMi pa®oTH Ho3uuuM 3 M 4 He PpachOpoCTPaHAnTCS Ha
KPEIJIEHUsT COOTBETCTBYWIMX B2JIEMEHTOB B y3Jax.

3. IOna CcxaTelX PacKOCOB MPOCTPAHCTBEHHHIX pelleTdaThX KOHCTPYKUUM U3
OIOMHOUHEIX YTOJIKOB IIPU TPeyT'OJIbHOM pelleTke C paclopkaMu (CM. PUCYHOK 8, a)
KO2QIUUMEeHT yCJOoBMM paboTH HO3MUMM 4 He yUMTHIBAETCH.

4. IIna cJyydaeB, He OIOBOPEHHHIX HacTodweyr Tabiauuey, B dopMyJax cjenyer

npuEuMaTs /¢ =10 .

OTHeceHMe 0OBEKTA K KOHKPETHOMY YPOBHIO OTBETCTBEHHOCTM MPOM3BOAUTCA [eHepasibHbIM
NPOEKTUPOBLLMKOM MO COr1IAaCOBAHMIO € 3aKazumKkom cornacHo NOCT P 54257.

MpuBeaeHHble B Tabauue 5 3HavyeHUA KO3IGPUUMEHTOB ¥, He 3aBUCAT OT COCTOAHMA MOCTaBKK
antoMnHua (cm. Tabanuy 1).

Mpu HenpepbiBHOM AEWCTBUM HOPMATUBHOWM HArpysku CBbille OAHOMO roga, a TaKXKe npwu
HenpepbIBHOM [OEWCTBUU CBbllWe [ABYX JIeT HOPMAaTMBHOWM Harpysku, coctasastwower cebiwe 0,9
pacyeTHOM, ONA KOHCTPYKLMIN, 3KCNyaTUpyemblX MpPW pacdeTHbIX TemnepaTypax Bbiwe 50 °C,
KoapduuMeHTbl ¥, cneayet ymeHbllaTb Ha 10%.

3a pacyeTHylO TemnepaTypy B paliOHe CTPOUTENbCTBA C/leAyeT MNPUHMMATbL TemnepaTtypy
HapyXHOro Bo3ayxa Hambonee Xxon0AHbIX CYyTOK obecneveHHocTblo 0,98, onpeaeneHHyto cornacHo CM
131.13330.

PacueTHaa TexHosOrMyeckaa Temnepatypa YCTaHaBAMBaeTcA 33afaHMemM Ha  pa3paboTky
CTPOUTE/IbHOM YacCTU NPOEKTa.

6.2. PacueTHble conpotnBneHnNA pPacTtaAXXeHU altoMUHUNA Rp| U3 NNCTOB AON1A 3/1eMEHTOB

KOHCprKLl,VIﬁ, 3KCNAyaTaumAa KOTOPbIX BO3MOXHaA W Nocne AO0CTUXKEeEHMNA antomMnHmem YCN0BHOTIO
npeaena Teky4vyectu, cnegyet npuHMMaTb no Ta6nmu,e 7.

Tabnuua 7
Mapka ¥ COCTOSHME AJIOMMHUSA AIIlM AMuM AMr2M AM1T3M
PacueTHOe CONPOTMBJIIEHUE 35 55 85 100
R , H/mMm2
pl

6.3. PacyeTHble CONPOTUBNAEHUA CBAPHbIX COEAMHEHWUN ANA pacdeTHbIX TemnepaTyp ot 50 go
MUHYyc 65 °C npuseaeHbl B Tabanuax 8 u 10.

Tabnuua 8

CBapHEE HanpsaxeHHOE Obo- |PacueTHOE CONPOTUBIIEHME CBAPHEX WBOB,
COeIMHEeHUSA COCTOSHUE 3Ha- H/MM2, TepMUUECKM He YIPOUHIEMOTO



Y BB YeHUre AJIOMMHMS Mapok
AI1M AMuM AM1T2M; AM1T3M;
AMT2H2 AMT3H2
Ip¥ CBapke C IPMMEHEHMEM BDJIEKTPOINHOM
WM TNPUCAIOYHOM IMIPOBOJIOKM Mapok
CBAS CBAMIL CeAMT3 CBAMTS
BcTeIK CxaTue, pacTsaxeHue| R 25 40 65 70
"3runb w 30 <*> 45 <*> 65 70
CoBur R 15 25 40 45
ws
YryoBele Cpes R 20 30 45 50
MBEL wf
<*> JIJIs KOHCTPYKUMM, SKCIJyaTalus KOTOPHX BO3MOXHA M IIOCJIE IOCTWXEeHUS
aJIIOMMHMEM Ipenejia TeKydeCcTHu.

6.4. PacuyeTHoOe conportuneBneHne RW CBaApPHbIX COE,D,MHEHMIZ, BbIMO/THEHHbIX apI'OHO,EI,YI'OBOI\;I

CBapKoi

C d)MBM‘-IeCKVIM KOHTpO/N1IEM Ka4ecCTBa

wBa

(peHTreHo-

nnn

ramma-rpapupoBaHuem,

YyNbTPa3BYKOBOW AedeKTocKonuen u ap.) cneayeT NPUHUMATL AN TEPMMYECKM HE YNPOYHAEMOro

AIIOMUHNA NO Ta6m4u,e 8 v ana TEPMUYECKUN YNTPOYHAEMOIO aIFOMUHNA - NO Ta6nmu,e 9.

Tabnuua 9
CBapHHE HanpsxenHoe |0O6o- PacueTHOe CONpPOTHUBIIEHME CBAPHEIX WBOB,
COoeIVHeHUs COCTOSHUE 3Ha- |H/MM2, TepMMUeCKM YNPOUHAEMOTO AJIOMUHUSA
M LB YeHue Mapox
AII31T; AN31T5|AO31T1| AI33T; 1915T <*>
AI31T4 ABT
IpyY TOJIIMHE
MeTana, MM
4 - 10 5 - 12
C IpMMEeHEHMEM BJIEKTPOIHOM
WM [NPUCAIOUYHOM IIPOBOJIOKM MapoK
CBAMr3; 1557 1557
BcTeIK CxaTne, R 55 65 80 100 155
pacTsaxeHue, w
u3Trmb <**>
CoBur R 35 40 50 60 105
WS
Yroyosrele mBH |Cpes R 45 55 110
(dyraHTOBEE U wf
JIODOBEIE)

TOJIBKO
R =

BOJIbQpPaMOBEIM
110 H/MmMm2.

npu

STOM

<*> Cpapka ajuoMmuMs Mapky 1915T npm TojmmHe MeTasula 4 MM NPOM3BOOUTCS

BJIEKTPOIOM, cyienyerT

IIPMHVIMaTb




ws

<**> [lpu cBapke NJIaBAIMMCS (aBToMaTUuyecKas UM MexXaHU3MPOBAHHAS CBapka)
WY BOJIbOPaMOBEIM (pydYHas M MexXaHM3MPOBAaHHAS CBapka) DJIEKTPOIOM.

[IpuMeuaHusa. 1. PacueTHbHEe CONPOTUBIIEHMS CBAPHBIX COEIMHEHUMV  aJIOMMHUS
mMapkmu 1915T ykaszsaHbB IOJid [IPEeCCOBAHHHX Npoduier M JIMCTOB.

2. PacueTHBEe CONPOTUBJIIEHMS CBAPHBIX COEOMHEHUNM MOT'YT OBTbH IIOBHIIEHH
IIOBTOPHOM BaKaJIkO¥ U CTapeHueM (I[Iocjle CBapKM COeIMHEeHMs), IIpu DTOM IJig
craea AL31 cnenmyer npuummars R = 0,9R; nna cnjnasa 1915T - R = R (roe

w w
R - pacueTHOEe CONPOTUBIIEHUE, OIpelejiseMoe IO Tabnule 6) .

3. B CBapHBIX HaxXJIECTOUHHIX COEIMHEeHUSAX U3 cllaBa AO31 OpuMMeHATH

JIOOOBEIE IIBH HE IOIIyCKaeTCH.

[nAa cBapHbIX CTbIKOBbIX PACTAHYTbIX LWBOB, KAYE€CTBO KOTOPbIX HE KOHTpoAMpyeTcs GU3MYeCKUmm
MEeTOo4aMM, 3HAYEHUA PACUYETHbIX CONPOTUBAEHWUI No Tabanuam 8 u 9 cnesyet ymHo»KaTb Ha 0,8.

6.5. PacyeTHoe conpotusieHve R, antoMMHKMA B OKOMIOLWIOBHOWM 30HE (pUCyHOK 1, ceyenne 1-1)

NnpM aproHoAyroBoi CBapKe U UCMO/Ib30BAHUM INEKTPOAHON MAW MPUCAZOYHON MPOBOJIOKU cneayet
npuHMMaTbL no Tabauue 10.

—

a) l 6)

8}

a - BCTbIK; 6 - BHaxNeCTKy 1060BbIMU LLIBAaMU; B - BHAXNECTKY
$bNaHroBbIMM LWIBAMU; T - CXeMa NPUKPENNEHUA NONepeyHoro
afieMeHTa 1 K a/ieMeHTy 2, He MMeloLWwEeMy CTbIKa;

1-1 - pacyeTHOe ceyeHune

PucyHok 1. Cxembl CBapHbIX COEAMHEHUN KOHCTPYKLMIA

Tabanua 10
Bun ceapHOTO Hanpsxenuoe |06o- |PacueTHoe compoTuBiieHne, H/MM2, B OKOJIOWOBHOM
cCoeIMHEeHUS cocTOosHME |3Ha-— 30HE aJIOMUHUA
JeHue
TepMMUYeCKU TEPMUUECKHU YIPOUHAEMOI'O
He YNPOYHAEeMOI'O MapoK
MapoOK

AILM|AMUM | AMD3M; [AO31T; |AL31TS5(AL31TI1 1915T
AMr3H2 |AL31T4

IpY CBapke C MPMMEHEHMEM MPOBOJIOKM MapoK

CBAS CBAMT3 CeAMT3; 1557 1557

BcTEIK U PacrTaxeHue, R 25 40
BHAXJIECTKY cxaTue Wz

65 55 65 80 160




JIOOOBBIMM WIBaMMU u m3Tmb
(ceuenme 1-1

Ha pucyHkax 1, a|CosBur R 15 25 40 35 40 50 105

um 1l, 0) WZS

BHaxjiecTKy Pacrsaxenue, | R 25 40 65 50 60 <*>|80 <*> [140 <*>
bJIaHTOBEIMM IIBAMU | CXATHUE wz | ! 1  |--—-|--=-—--= |-
(ceuenme 1-1 u mn3rmb 75 <*>[105 <*>[155 <*>

Ha pucyHke 1, B)

<*> Qs COEeOMHEHMs IIPEeCCOBAaHHBEIX NPOdUIIEN BHAXJIECTKY .

[IpumeuaHusa. 1. PacueTHOoe conpoTuByieHre R ajoMyHMS  Mapkm  1915T
Wz
ykazaHo nJjsa npobmier ToymmHOM 5 - 12 mMm. g npodmier TOoJmMHOY 4 MM IpK
CBapke BOJIbLOPAMOBEIM 3JIEKTPOIOM R = 165 H/mm2.
wz

2. BnusaHue IPOIOJIbHBEIX CBAaPHHIX WBOB 3JIEMEHTOB KOHCTPYKLMMI
(B oOuMBKAaxX, KPOBEJIBHEIX IOJIOTHMIIAX M T.II.) Ha pPa3yNpOdYHEHME aJIOMUHUI
B OKOJIONOBHOM 30OHE HEe YyUMTHIBAETCHA.

3. Hap dYepToM ykKaszaHB pacCyYeTHEE CONPOTMBJIIEHMS IPM CBapKe  aJIoMUHMA
BOJIbQPAMOBBEIM BJIEKTPOIOM, IIOI YEePTOM - IJIaBAMMMCS S3JIEKTPOIOM.

6.6. Mpu pacuyeTe Ha MPOYHOCTb CBAPHbIX KOHCTPYKLUWUI C 31emeHTamMn 6e3 CTbliKa, K KOTOpbIM
NPUKPENASAIOTCA CBaPKOM NnonepeyHble 3ieMeHTbl (PUCYHOK 1, T), cneayeT yuuTbiBaTb ociabieHne aTmx
3/1IEMEHTOB B 30HE TEPMMYECKOIO BAMAHUA NYTEM CHUMKEHMA PACYETHOrO COMPOTUBAEHUSA antoMUHUA R
[0 3HayeHuA RW, npuMHUMaemoro no Tabanuam 8 n 9.

6.7. B antOMUHMEBBLIX TOHKOJIMCTOBbIX KOHCTPYKUMAX AOMYCKAaeTCA MPUMMEHATb aproHOAYroByto
TOYEYHYIO CBaPKY NIaBALWMMCA 3/1EKTPOAOM. PacyeTHas Hecylwan cnocobHOCTb Ha Cpe3 CBApPHbIX TOYEK,
BbIMOJIHEHHbIX AProHOAYrOBOM TOYEYHOWN CBAapPKOM NaaBsawmmca anektpoaom no NOCT 14776, ykasaHa B
Tabanue 11.

Tabanuya 11

Ceapka TonmmHa 3JIEMEeHTOB, MM PacueTHas Hecymas
CIIOCOOHOCTEL TOUKU
Ha cpes, H

AproHOIYyTOBAas TOUYeUHAas 1,0 + 1,0 1950
JIaBSAWMMCS DJIEKTPOIOM
(anmoMMHUI Mapok AMrD2H2 1,0 + 2,0 2350
n AMT3H2;
CBapouHasa MNPOBOJIOKA MapKu 1,5+ 1,5 2950
CBAMr3 mmm 1557) 2.0 1 2.0 3350
IpuMmeuanme. IllepBas uubpa B Tpade "TojuMHaA DBJIEMeHTOB" -  ToJmMHA

BEPXHETO JBJIEMEHTA.

6.8. PacueTHble conpoTmBneHnA Cpe3sy CBapPHbIX COEAMHGHMﬁ BHaXNECTKy R BbIMOJ/IHEHHDbIX

wsm 7
KOHTaKTHOM PO/IMKOBOM CBApKOMW, 4NA antoMuUHMA mMapok AO1M, AMuM, AMr2M 1 AMr3M cneayet
NPMHMMATb PAaBHbIMW PACYETHLIM CONPOTUBAEHUAM R (cm. Tabamubl 3 1 7).

Ons anomuHua mapok AMr2H2 wam AMr3H2 R =(0,9-0,1t)R (rge t - TonwwmHa Gonee

TOHKOIO M3 CBapMBaeMbIX 3/1EMEHTOB, MM).
6.9. PacueTHble COMPOTUBNEHWMA 3aKNEMOYHbIX W OONTOBbIX COEAMHEHUIA ANA  PACYETHbIX
Temnepatyp ot natoc 50 o muHyc 65 °C npmeegeHbl B Tabamuax 12 n 13.

Tabnuua 12
CoenvHeHNne HanpsaxenHoe |0O00- |PacueTHOE CONPOTUBJIEHUE COEIMHEHUN
Ha 6ojaTax COCTOSHME |3Ha- Ha Gojyirax R , H/MM2, M3 aJIlOMUHUSI




yeHue b
Mapok
AMrbn |AO33T1; 18T B65T |B94T1
ABT1
[IOBHIIEHHOM TOUHOCTM |PacTaxeHue R 125 160 145 200 250
bt
Cpes R 90 95 95 130 150
bs
HopmasneHOM U Tpy0oM|PacTsaxeHre R 125 160 145 200 250
TOUHOCTM bt
Cpes R 80 85 85 115 135
bs

CoenvHeHNe PacueTHOE CONPOTHUBIIEHME Cpes3y COeOMHEHMN Ha 3akJleNKax
Ha 3akKJelnkax R , H/MM2, U3 allOMMHMSA MApPOK
rs
AIIlH AMuH (AMr2H |AMr5nM; | 18T B65T |B94T1
AN33T1;
ABT1;
018m
35 40 70 100 110 145 170
[IpmMeuanma. 1. PacdyeTHOe CONPOTHUBJIEHME Ha pacTsaxeHue OOJITOB c

OOXMMHBIMM KOJIblLIAMM CJIelyeT NpuHMuMaTh paBHEM 0, 9R

bs

2. B mpoznaBJIeHHBIE OTBEPCTMS CTaBUThL 3BaKJIENKM He IONyCKaeTCs.
3. PacueTHBHE CONPOTMUBJIIEHUS COEIMHEHMM Ha 3BaKJIenkax C
YKas3aHHEIE

HOHyHOTaﬁHHMM I'OJIOBKaMIMm

cjenyeT CH

pacTAarmBpamplme yCuUiid He BOCIIPUMHMMAKT .

mxaThb H

a 20%.

MNOTAMHBEIMM  WJIN
3aKJIENIKN

Tabnnua 13

Mapka aJIlOMUHMA SJIEMEHTOB

PacueTHOE CONpOTUBIIEHME CMATUID SJIEMEHTOB

KOHCTPYKLUN KOHCTPpYKUMMA, H/MM2, OJjsa CcoenOuHEeHUN
Ha 3akJjenkax R Ha Ooixrax R
rp bp

AII1M 40 35
AMuM 65 60
AMuH2; ABT 160 145
AMr2M; AMr3M; ABM 110 100
AMr2H2; AMr3H2; AO31T1 195 175
AII31T; AI31T4 90 80
AI31TS5 155 140
A33T 140 125
ABT1 270 255




BO5T1 460 420

1915T 315 285

1925T1 275 245
[lpyMedaHMe. PacdeTHBIE CONPOTMBJIEHMA MNPMBEOEHH OJi8 COeIMHEHMM Ha
BosiTax, NOCTABJIEHHHIX Ha paccToAaHuM 2d OT MX OCM OO Kpasa DJeMeHTa. llpu

COKpalleHUM DTOTO pPaCCTOAHMA IO 1,5d npmuBeIeHHBIE pPaCUeTHHE COINPOTUBIIEHUS
crnenmyeT noHmwxarhk Ha 40%.

[Ona coeamHeHMI Ha 6OATax M 3aKAENKAxX PacyYeTHble COMPOTUB/EHUA PACTAXKEHUIO U Cpesy
cnefyeT NPUMHMMATbL MO MaTepuany 3aknenok uam 6ontos (cMm. Tabauuy 12), cmATUIO - NO maTepuany
coegmHAeMbIX 3/1eMeHToB (cm. Tabaunuy 13).

6.10. PacueTHble conpoTuBieHua pactsxenntio R, v cpesy R coeanHenwit Ha 6ontax,
MOCTaB/IEHHbIX B CBEPIEHBIE MW PACCBEPEHHbIE OTBEPCTUSA, NpMUBEAEHbI B Tabaunue 12.

6.11. PacyeTHble conpoTuBAeHUA cpesy Rrs COegMHEHMA Ha 3aKnenkax, NOCTABNEHHbIX B

XONOAHOM COCTOAAHWM B CBEP/IEHbIE U 3aTEM PacCBEP/IEHHbIE OTBEPCTUA, NpMBeAeHbl B Tabanue 12.
6.12. PacyeTHble COMNPOTUBNAEHUA CMATUID 3SNEMEHTOB KOHCTPYKUWUN [N COegUMHEHWU Ha

3aKnenkKax Rrp n 6ontax Rbp' NOCTaB/IEHHbIX B CBEpPJIEHbIE NN pPaCCBEPNIEHHbIE OTBEPCTUA, CheayeT

npuUHMMaTb no Tabauue 13.

6.13. PacyeTHble CONPOTUB/IEHMA aIIOMUHUNA U IMTENHOTO aIIOMUHUA, COEAUHEHUIN CBAPHBbIX U Ha
601Tax AN KOHCTPYKLMIA, IKCNAYyaTUPYEMbIX MPU pPacyeTHbIX TemnepaTtypax sbiwe 50 °C, Heobxoanmo
YMHOXaTb Ha KO3GPUUMEHT ¥, , YKa3aHHbIN B Tabaunue 5.

6.14. MNMpu pacyeTe 3N1€MEHTOB U COEAUHEHUIN ANIOMUHUEBBIX KOHCTPYKUMIA CnefdyeT y4yuTbiBaTb
Ko3PMLUMEHTbI yCNoBmii paboTbl ¥, , NpUHMMaeMmble no Tabauue 6.

7. PacyeT anemeHTOB a/IlOMUHUEBbLIX KOHCprKU,MVI
npu UeHTPAZIbHOM PACTAXKEHUUN, CHATUN U nsrnbe

7.1. PacyeT 3n1emMeHTOB CMJIOWHOro ceyeHms
7.1.1. PacyeT Ha NPOYHOCTb 31EMEHTOB, NOABEPIKEHHbIX LEeHTPANbHOMY PACTAXKEHUIO UK CHKATUIO
cunoii N, cnegyeT BbINOAHATL MO dopmyne

le.u)

ARy,

7.1.2. PacyeT Ha YCTOMYMBOCTb 3/1IEMEHTOB CM/IOLIHOIO cevyeHusa (npuBeaeHHbIX B Tabauue I.1),
NOABEPMKEHHbIX LLEHTPANbHOMY CXKaTuto cunoi N, cnenyeT BbINONHATL N0 dopmyne

N 1
PARy,

YuncneHHble 3HaveHna KoadpbuumeHTa @ npuseaeHbl B Tabanuax .2 n .3 Mpunoxenna I

7.1.3. Mpu pacyeTe CTEPKHEN U3 OAMHOYHBIX YIOIKOB HA LEHTPANIbHOE CHATUE PaanyC MHepLUn
ceyeHus i cnepyeT NPUHUMATD:

a) MMHMMaNbHbIM, €C/IN CTEPXKHWU NPUKPENIEHbI TONIbKO MO KOHLLAM;

6) OTHOCUTENbHO OCKM, Mapasie/IbHON OAHON M3 MOJIOK Yrosika Npu HaAMUYUKU MPOMENKYTOUYHOTO
3aKpenieHua (pacrnopok, LWMpeHrenen, cessen U T.0.), NpefonpenensAlowero HanpasaeHue
BbINYYMBAHWUA YrO/IKa B MIOCKOCTU, MapannesbHOM BTOPOI NOJIKe.

7.1.4. CKaTble 31eMeHTbl CO CNIOLLHbIMWU CTEHKaMM OTKpbITOro M-o06pasHoro ceyeHma (PUCYHOK 2),



He YCU/IEHHbIE U YCUNeHHble 0TBOPTOBKaMM UK yTonwenuamm (bynbbamu), npu A, <3/’ty (roe A, n

A

y - PacyeTHble rMOKOCTU 3N1€MEHTa B M/IOCKOCTAX, MEPMEHAMKYNAPHBIX OCAM X-X U y-y) cneayet

YKpPenaaTb NAaHKAaMK WU PELLETKON, NPU 3TOM A0XKHbI ObITb BbINOAHEHbI TpeboBaHMA 7.2.2 1 7.2.6.

a) 6) 6)

’
i
!
+_..

Y

——

a - OTKPbLITOE; 6, B - YKpPEnaeHHble NaaHKaMn UAKn pelleTkamm;
I - pacyeTHoe ceyeHune

PucyHok 2. M-06pasHble ceyeHna 31eMEHTOB

Mpy OTCYTCTBUM MNAHOK WM PELIETOK TaKMe 3/1eMeHTbl, MOMUMO pacdeTa no ¢opmyne (2) s

rNaBHbIX MAOCKOCTAX X-X U Y-y, CiedyeT NpPoBepsATb HA YCTOMYMBOCTb NPU U3rMOHO-KPYTUAbHON dopme
noTepu yCToM4YnBoCcTU no popmyne

N

—<1,(3)
C(/)yAR;/C

roe ¢ - KoapPuumneHT, BbluMcasemMbln No popmyne

2

Cc=
1+5+\/(1—5)2+16a2
M

, (4)

rae 0 =4pl u;

4 =8w+0,1561,47 /(Ah?);

p=(,+1,)/(Ah*)+a?;

a= ax / h - OTHOCUTE/IbHOE PaCcCToAHNE MeXdy UEHTPOM n3rnba u LLEHTPOM TAXKECTU;

o=1 /(1 ,h%) -3gecb | - cekTopuanbHbIit MOMEHT MHEPLMM CEYEHUS;
@ y p' [0} p p'—'. ’

1

3
I, = éi‘biti - MOMEHT UHEPLMKN CeYEHUNA NPU CBOBOAHOM KpydYeHnH,

bi n ti - COOTBETCTBEHHO WNPUHA U TONLWWNHA NNCTOB, o6pa3y|ou.|,v1x cevyeHwne, BK1l0YaA CTEHKY.



[na cevenns, npuseseHHoro Ha pucyrke 2, r, npu 7 =b/h:

A=ht(2+7);
| =th’h?(3+25) [[12(6 + 1) = Ah®b®(3+27) 112(6 + 1) (2 + )],
|, = htb?(6+1) /12 = Ab?(6+7) /[L2(2+1)]; (5)
| =th®(L+27) /[32 +1)] = A’ L+ 27) [[32 +1)2];
po3t20 . 4B+n)
(6+7)° (2+m)(6+7)

Mpu HaNUYMK YTONLLEHWIA KpYToro cedeHnn (6ynb6) MOMeHT nHepumum Npu KpydeHun |, cneayer

4
yBennuntb Ha NzD" /32, rae n - uncno 6ynbb B cedennu; D - anameTp 6ynbb.

7.2. PacyeT 3/1eMeHTOB CKBO3HOIO CeYeHuA

7.2.1. PacyeT Ha NPOYHOCTb 3/IEMEHTOB CKBO3HOIO CEYEHMUA MNPU LEHTPASIbHOM PACTANKEHUU U

CaTWUM cieayeT BbINOHATL No popmyne (1), rae A, - naowaab ce4eHNA HETTO BCEro CTEPIKHA.

7.2.2. MNpu pacyeTe Ha YCTOMUYMBOCTb NO dopmyne (2) AnA coCTaBHbIX CKaTbIX CTEPXHEN CKBO3HOIO
ceyeHnAa, BeTBM KOTOPbIX coeAuHeHbl NJIaHKaMU UAN pelleTKaMuy, K03¢¢WILI,VIGHT (0 OTHOCUTENIbHO

cBO6OAHOM OCK (NEpPreHANKYAPHOW MAOCKOCTM MAAHOK MM PELIETOK) CneayeT onpeaenstb Mo
Tabnnue .2 c 3ameHoit A Ha Ay . 3Hauenne A, = A, VR/E - ycnosHyto rnbkocTb cTepxHs cneayet
onpesensaTb B 3aBUCHMOCTU OT 3HauyeHuit A, npuBeaeHHbIX B Tabauue 14 ana cTepskHER ¢ Yncnom

naHenemn, Kak npasunao0, HE MeHeeE LWEeCTH.

Tabnnua 14
ca’:::m Cxema cexeni [puBenenuan rubkocts }"ef CTEPKHA CKBO3HOTO CeYeHUs
C [LnaHKaMu C pelueTkaMH
2 ) A= Mol ©®
Ay =M +0,82(1+n)A2, © YN T4,
Iyd 3
1 rae n= d

11 rne o= 10-2—

sb b lb

_ |r2 Ay ) 4
xef=\/xfm+0,32[(1+nl)x§1+(1+n2)x§2], @ | P —\/%mn+(al+azZ;)A—m, (10)

Iph, 155
Iblll ; rz2=————~l”212 ne 0c1=10i‘ az.—_lo.dhg-
sily s2ly B2l, b1,
(d\ 1 d, OTHOCATCA K CTOpOHaM
COOTBETCTBEHHO b, U by)

-z 2
Ry =M +0,82(1475)2; , @ Ay = ALy +0,67Ta— an
I3b A3

e 1y = 3
Iy rae (x=10—-—-—dz
b°l,

toe my =

0O603HayeHus, NpuUHATbIE B Tabanue 14:

iy - TMBKOCTb CKBO3HOIO CTEPXKHA B LLEJIOM B NIOCKOCTU, MeprneHANKYAAPHON OCK Y-Y;

ﬂ’max - Hanbonbluas M3 rMbKOCTEN CKBO3HOIO CTepPXHA B LLeZIOM B MNNIOCKOCTAX, NepneHANKYNAPHbIX

OCAM X-X UAN Y-Y;



Aoss Ao s Ay3 - TMBKOCTM OTAENbHbIX BETBEW NPU U3rbe B MIOCKOCTAX, NEPNEHANKYAAPHBIX OCAM
COOTBETCTBEHHO 1-1, 2-2 M 3-3, HA y4yacTKax MeXAy CBAPHbIMM LWBAMW WKW KpaliHMMKM 6oaTamuy,
NPUKPENNAIOLWAMU NAAHKK;

b, (b, b,) - paccrosHue mexay ocamu Betseir;

d, |, - pasmepsl, onpegensembie no pucyHkam 3 u 4;

A - nnowanb ce4eHUa BCEro CTEPIKHA;

A, A,, - nnowaam ceyeHmit packocoB peLIeToK (MpW KPecToBOKM pelueTKe - ABYX Packocos),
pPacnosIoXKeHHbIX COOTBETCTBEHHO B NJIOCKOCTAX, NEPNEHANKYAAPHbIX ocam 1-1 1 2-2;

A,; - nnowaap cevyeHMa packoca pelleTku (Mpu KPecToBoi peLueTKe - ABYX PAaCKOCOB), exallei
B NJIOCKOCTM OZIHOM FpaHu (A1a TpexrpaHHOro PaBHOCTOPOHHETO CTEPXKHA);

Ibl, Ib3 - MOMEHTbI MHEPLMU CeYeHUA BETBE OTHOCUTENbHO ocel cooTBeTcTBeHHO 1-1 1 3-3 (ans
ceyeHuii Tunos 1 u 3);

Ibl, |b2 - TO }Ke, ABYX Yro/IKOB OTHOCUTE/IbHO OCEN COOTBETCTBEHHO 1-1 1 2-2 (ans ceyeHua TMNa
2);
l. - MOMEHT MHepuuKn ceyeHnsa oAHON NAAHKU OTHOCUTENbHO COBCTBEHHOM OCU X-X (PUCYHOK 4;

S
Ans cedyeHnnt Tunos 1 m 3);

nepneHAnKYNAPHbIX OCAM COOTBETCTBEHHO 1-1 1 2-2 (anA ceveHus TMna 2).

Mpumeyanmne. K tnny 1 Takxke cnegyer OTHOCUTb CeYEHMA, Y KOTOPbIX BMECTO LUBE//IEPOB
NpUMeHeHbl ABYTaBpbI, TpybUaTble n apyrue npodunn gns ogHOM UnM 0benx BETBEN; NPU 3TOM OCHU Y-y
n 1-1 po/MKHbI NPOXOAUTb Yepe3 LEHTPbl TAXKECTU COOTBETCTBEHHO CEYEHUA B LENOM U OTAe/IbHOM

517 |52 - MOMEHTblI MHEPUUN CeyeHUA OAHOIZ M3 MNAHOK, pPacCnosIoXeHHbIX B MNJIOCKOCTAX,

BETBW, @ 3HAYEHMA N U ﬂbl B popmyne (6) AoNKHbI 06ecneynTb Hanbonbliee 3HaYeHne ief .

a) 6) 8) ?)
A,
d./ /\\ / N\, 4 d /\
A
Nt -
-2 j =
b b b b

a - TpeyrosbHan; 6 - TpeyrosbHaa ¢ pacnopkamu;
B - KPECTOBaSs; I - KPECTOBaA C pacnopKamm

PrcyHOK 3. CXeMbl peLleToK CKBO3HbIX CTepKHEl



._.
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PucyHok 4. CKBO3HOM CTepXKeHb C NAaHKamMu

7.2.3. B CKBO3HbIX CTEP}KHAX C NAAHKAMM YCNOBHasA MMBKOCTb oTAenbHOM BeTeun Ay, A, nan A,

(cm. Tabnmuy 14) Ha ydyacTKe MeXay CBapHbIMU LWIBAaMKU WM KpalHMMKM bonTamu (3aknenkamu),
NPUKPENAAIOLWMMMN NAAHKKN, JONKHA 6bITb He Bonee 1,4.

Mpy HanMuMM B OOHOW M3 NJOCKOCTEN CM/IOWHOIO AUCTa BMECTO MJIAaHOK (CM. PUCYHOK 2, 6, B)
rMBKOCTb BETBM CNeAyeT BbIYMCAATL NO Pagnycy MHEPLMMN NONYCEYEHUSA OTHOCUTEIbHO €ro LieHTPasIbHOM
ocu, NeprneHaNKyNAPHOM NAOCKOCTM NNAHOK.

7.2.4. B CKBO3HbIX CTEP}KHAX C PELIETKAMM MOMMUMO PacyeTa Ha YCTOMYMBOCTb CTEPIKHA B LLEJIOM
cnegyeT NPoBePATb YCTOMUMBOCTb OTAE/bHbIX BETBEM Ha yYacTKax MeXKay y3namu. Mpu HeobxoanmmocTu
c/ienyeT yYuTbIBaThb BAIMSHUE MOMEHTOB B Y3/1aX, HANPUMEp, OT PACLEHTPOBKM 3/IEMEHTOB PELUETKMU.

B CKBO3HbIX CTEPXHAX C pELIeTKAMMU YC/NOBHAA TMOKOCTb OTAE/IbHbIX BETBEM Mexay y3namu

BO/IKHA 6bITb He 6onee 2,7 U He AO/MKHA NPEBbILIATH YC/I0BHYIO NPUBEAEHHYIO TMBKOCTb A, CTEpKHsA B

Lenom.

7.2.5. PacueT cTep)KHel COCTaBHbIX CEYEHUA W3 YroJIKOB, LUBENIEPOB U Ap., COEAMHEHHbIX
BMJIOTHYIO WM Yepe3 MPOKNAAKM, C/efyeT BbIMOJMHATb KaK CMJIOWHOCTEHYATbIX MPU YCNOBUMU, YTO
Y4aCTKn mexay coeagnHArWmMMnU CBapHbIMU LLUBaAMU NN LEHTPaMK KpaﬁHMX 6onToB He npesbiWaloT 4nAa
ckaTtbix anemeHToB 30i u gna pactaHyTbix 80i. 34eCb pagMyc MHEPUUM CEYEHMA | YIOKA UK LWiBeaepa
cnepyet NPUMHUMaTb AN TaBPOBbIX WMAM ABYTaBPOBbIX CEYEHWI OTHOCUTE/NIbHO OCM, MapafnesibHoM
MJ0CKOCTM PACMO/IOXKEHUA NPOKAALOK, @ A8 KPECTOBbIX CEYEHUN - MUHUMANbHbIN.

Mpu sToM B Npegenax AJWHblI CXKATOro 31eMeHTa c/eayeT npefycMmaTpuBaTb HE MeHee ABYX
NPOMEKYTOUYHbIX CBA3el (NPOoKNagoK).

7.2.6. PacuyeT coegMHUTENbHbIX MJIAHOK U 3/1EMEHTOB PELUETOK CHaTblX CTePXKHEeW CKBO3HOro

CeYEHUA CNeyeT BbINONHATL Ha YCN0BHYIO nonepedHyto cuny Q. , npuH1MMaeMyro NoCToAHHOM No Bceil

ONMHE CTEPXKHA 1 onpeaensemyto no popmyne
Q. =4, 2-107°(4000—E/R)N /o, (12)

rae N - NpoAonbHOE yCUAne B CKBO3HOM CTEPIKHE;

@ - K03POUUMEHT YCTOMUMBOCTM MPU LEHTPASIBHOM CHATUM, MPUHMMAEMBbIA MpU pacyeTe
CKBO3HOTO CTEPXKHA B NJIOCKOCTU NJAHOK MW PELLETOK.

YcnosHyto nonepeunyio euny Q. cneayet pacnpepensto:

Npyv HaMYMM TONIKO COEAMHUTENIbHbLIX MNAHOK (PEeleToK) - MOPOBHY MeEXKAy MAaHKamu

(peweTkamu), nexawmmm B MNOCKOCTAX, MeprneHAMKYNAPHBIX OCW, OTHOCUTE/SIbHO  KOTOPOWA
NPOV3BOAMUTCA NPOBEPKA YCTONYMBOCTH;



npyu HaJAMYMM CNIOLHOMO INCTa U COeAMHUTENbHbIX NIaHOK (peLleToK) - Nonoaam Mexay AUCTOM
M NNaHKaMu (pelueTkamu), NexallMmm B NAOCKOCTAX, NapannefibHbIX IUCTY;

npy pacyeTe PaBHOCTOPOHHWX TPEXrpaHHbIX CKBO3HbIX cTepxHer - no 0,8Qp. ana kampoi
CUCTEMbBI COEAMHUTENbHBIX NIAHOK (PELEToK), PacnosoKeHHOM B O4HOM rpaHu.
7.2.7. PacyeT coeAMHUTENbHbIX NAAHOK U UX NPUKPEenaeHui (CM. pUCYHOK 4) cneayeT BbINONHATb

KaK pacyer 3/1eMeHTOB 6e3paCKOCHbIX cbepM, Ha COBMECTHOE AEVICTBMG cunbl F cpe3b|Barou.|,ei/'1

s’
NNaHKY, U MOMEHTa Ms' M3FVI6a}OLLI,EI'O N1aHKyY B €& MNJIOCKOCTHU, 3Ha4YeHUA KOTOpPbIX creayer

onpegenatb no Gopmynam:
F.=QJl /b;(13)
M, =Q.l,/2,(14)

rae Q. - ycnoBHas nonepeyHas cuia, NPUXOAALLAACA HA NAAHKY OAHOM rpaHMu.

7.2.8. PacyeTt 3/1eMEeHTOB COEANHUTE/IbHBIX PELLUETOK COCTaBHbIX CTEPXKHEW c/iefyeT BbINOJHATb
KaK pacyeT 3/IeMEHTOB peLLeToK NAockmx depm. Mpu pacyeTe packocoB PeLLETOK MO PUCYHKY 3 ycuaune B
pacKoce ciegyeT onpesensatb no popmyne

N, =,Q.d /b, (15)

roe o, - Ko3dPnUMEHT, NpMHMMaeMblin pasHbiM: 1,0 - AnA peweTkn no pucyHky 3, a, 6 1 0,5 - no
PUCYHKY 3, B;

Q, - ycnoBHaa nonepeyHas cuna, NPUXOAALLAACA Ha OZHY NIOCKOCTb PELLETKM.

Mpu pacyeTe PacKOCOB KPECTOBOW PeLIeTKM C pacrnopkamu (PUCYHOK 3, T) cneayeT yyuTbiBaTb

AONO/IHUTE/IbHOE yCnane N BO3HMKaOLWee B KaXXJ0M paCKoce OoT 0b6xKaTuA BeTBEN U onpegenaemoe

ad ’

no ¢opmyne
Na =a,N,A 1 A, (16)

roe a, =d 12 /(2b° +d°) - 3peco b, l,, d - pasmepbl, yKasaHHble Ha pUCyHKe 3;
N, -ycunme B oAHOI BETBU CTEPKHA;

A,, A, - nnowaam cedeHnit packoca U BETBU COOTBETCTBEHHO.

7.2.9. PacuyeT cTep)KHeW, npeAHasHAYeHHbIX A8 YMEHbLUEHMA PaCYeTHOM AJIMHbI CXKaTbIX
3/1eMEHTOB, AOJIKEH BbINONHATLCA Ha YyCUNE, PaBHOE YC/I0OBHOW NOMNEepPeYHOoM CMae B OCHOBHOM CXKaToOM
anemeHTe, onpeaensemoit no dopmyne (12).

7.3. PacueT nsrmbaembix sneMeHTOB

7.3.1. PacyeT Ha NPOYHOCTb 3/1IEMEHTOB CeAYET BbINONAHATbL N0 popmynam:

npu AeNCcTBMM MOMEHTA B O4HOM W13 F1aBHbIX NJIOCKOCTEN

<1;(17)
Wn,min }/c
npu AeﬁCTBMM B cevyeHunun nonepequﬁ cunbl
S
B 10
Itszyc

npu ,El,el‘;ICTBVIVI MOMEHTOB B ABYX INaBHbIX MJ1IOCKOCTAX



M M
X y_+_ y

LRy, " 1Ry,

x<1, (19)

rae X vy - pacCTosiHMA OT raBHbIX OCel A0 PacCMaTPUBAEMOMN TOUKU CeyeHus.
7.3.2. s cTeHOK 6anoK Npy oAHOBPEMEHHOM AeACTBUM MOMEHTA U MONEPeYHOM CUbl AONMKHbI
6bITb BbINONHEHbI YCN0OBUA:

1
Ry o; —o,0,+0,+31, <1, 7, I(Ry,) <1, (20)

rae o, =M, y/ 1, - HopmanbHOe HanpsXKeHWe B CPEAMHHONM NNOCKOCTU CTEHKW, MapannenbHoe
NpoAonbHOM ocK 6anku;

o, = MyX/ |yn - TO e, NepneHAMKYyNApHOe NpPOoAOoNbHOW ocu 6anku, B TOM uucne O,
onpeaensemoe no popmyne (42);

7, =QS/(It,) - KacatenbHoe HanpaxeHue B CTeHKe.

Hanpsxenna o, u O, npuHumaembie B popmyne (20) co cBoMmM 3HaKamM, a TaKxke Tyy s

cneayet onpeaenaTb B O4HOM U TOM e TOYKE CTEHKMU BanKu.

B 6ankax, paccuutbiBaembix no popmyse (19), 3HaYeHUA HaNPAXKEHUIN B CTeHKe BanKu A0KHbI
6bITb NpoBepeHbl No dopmysiam (20) B ABYX r1aBHbIX NJAOCKOCTAX U3rMba.

Mpw ocnabneHum CTeHKN oTBepCTUAMM A1A 60NTOB NeByto YacTb dopmybl (18), a TakKe 3HayeHue
TX

y B dopmyne (20), cheayeT yMHOXKaTb Ha KO3ddULIMEHT ¢ , onpeaenaemblit no dopmyne

a=s/(s—d), (21)

rae s - Wwar oTBepcTuii B O4HOM psaay;

d - agnameTp oTBEpPCTUS.

7.3.3. PacyeT Ha ycToiunBoCTb 6anoK ABYTaBPOBOIo CeYeHMA cieayeT BbINOHATbL N0 GopMynam:
npu n3rnbe B NJIOCKOCTU CTEHKM, COBMAZAIOLWEN C NNOCKOCTbIO CUMMETPUN CEYEHUA

L <1; (22)
(Dchnyc

npu n3rnbe B ABYX rMaBHbIX NAOCKOCTAX

M, M,

X

¢chx R}/c Wy Ryc

<1.(23)

B dopmynax (22) 1 (23) obo3HayeHo:
@, - Ko3pdUUMeEHT ycToNuMBOCTM Npu n3rnbe, onpeaensembli no Mpunoxkenuio [;

ch - MOMEHT conpoTnBaneHnA ce4eHnAa OTHOCUTE/IbHO OCU X-X, BbIYMC/IEHHbIN ANnAa CXKaTtoro noAaca,;

Wy - MOMEHT COMPOTMB/EHUA CEYEHUSA OTHOCUTE/NIbHO OCW Y-y, COBMaAalolleil C MAOCKOCTbIO
n3rnba.

7.3.4. Tpn onpefeneHnn 3Ha4yeHUsa (), 3a pacyeTHy AAMHY banku |ef cneayer NpUHUMaTb
paccTosiHMe MeXay TOYKaMKM 3aKpenieHuid C3KaToro nosAca OT MnonepeyHbliX CmeleHUn (y3namu

nonepeyHbIX CBA3EN, TOUKAMW KPEMNeHUA KeCTKoro Hactuna); npu otcytcteum ceaseii |, =1 (rge | -



nponet 6anku); 3a pacueTHyl AJAMHY KoHconn cnegyeT npuHumate: |, =1 npu otcytcreum

3aKpenneHus CXKaToro nosfca Ha KOHLLE KOHCOAM B TOPM3OHTa/IbHOM MNAOCKOCTM (3aecb | - AnuHa
KOHCO/IN) UM PacCTOSIHUE MeXKAY TOYKaMM 3aKPENIEHUS CKATOro Nosica B rOPU30HTaIbHOM NAOCKOCTY -
Npu 3aKpeneHnn Noaca Ha KOHLE U No AJIMHE KOHCON.

7.3.5. YcToumBocCTb 6anoK cnenyet cumTaTb obecneyeHHoM:

a) npu nepegaye Harpysku Ha basky Yepes CNAOLHOWM KECTKMI HAacTUA (NAUTbI Kene306eToHHble
M3 TAXKENOro, Nerkoro U A4YeucTtoro 6eToHa, NJAOCKMI U NPOGUAMPOBAHHBIA METANNNYECKUI HACTUA,
BOJIHACTAsA CTaNb W T.M.), HEMNPEPbIBHO ONMPAIOWNIACA Ha CXKaTbli NoAC 6asKM MU C HAM CBA3AHHbIN C
NMOMOLLbIO CBApKM, BONTOB, CAMOHapPE3aloWMX BUHTOB M Ap; NPU 3TOM CW/bl TPEHMUSA YYWUTbIBATb He
cnegyert;

6) npu 3HaueHMAx ycnoBHoli rmbkoctu okatoro nosca Ganku A =(l, /b)NR/E, we

NpeBbIWAoWKNX ee NpeaesibHbIX 3HaYEeHUN /1ub, onpegensembix no popmynam Tabaunubl 15 gna 6anok

CUMMETPUYHOFO ABYTAaBPOBOIO CEYEHUSA UAN aCMMMETPUYHOIO - ¢ Bosiee pasBUTLIM CXKATbIM MOACOM,
paccunTbiBaembIix no ¢popmyne (22), 1 MMeoLMX OTHOLIEHWNE LMPUHbI PACTAHYTOro nosAca K WunpuHe
cXKatoro nodAca He meHee 0,75.

Tabanua 15
MecTo NPUIIOXEHMUS YcioBHasg mpenesbHas TMOKOCTH CXATOTO [OSCa CBaApPHOM
HATPY3KHU
WM NPeCCOBaHHOM Oankm JaMbna
ub
K BepxHeMy MofdCy 0,45[0,35 + 0,0032b/t + (0,76 - 0,02b/t)b/h] (24)
K HUXHEMy I[OACY 0,45[0,57 + 0,0032b/t + (0,92 - 0,02b/t)b/h] (25)

HeszaBuCHUMO OT YypPOBHS 0,45[0,41 + 0,0032b/t + (0,73 - 0,016b/t)b/h] (26)
IPUJIOXKEHUS HATPY3KU
Ipy pacueTe ydacTkKa
Bayky Mexny CBSI3SIMU
WM HOPpM YUCTOM M3TUbe

OBozHaueHMs, NPMHATHE B Tabmiuue 15:

b m t - COOTBETCTBEHHO WMMPMHA M TOJIIMHA CXATOI'O IIOfACa;
h - paccrosHmMe (BEHCOTa) MEeXIy OCAMM IIOSACHBEIX JIMCTOB.
IpumMeuaHusa. 1. BHadeHua JjaMbOna oInpeneJieHEl npu 1 <= h/b <= 6
ub
u 15 <= b/t <= 35; nna 6ajok C oTHomeHreM b/t < 15 B dopmynax Tabiamuer 15
crenyeT OpuHMMaTh, b/t = 15.

2. s 0aJyiok C I[MOSCHBIMU COeIMHEHMAMNM Ha 3aKJIellKaX ninm BEICOKOITPOYHEIX

BoyiTax 3HaueHus JjaMOna crenmyeT yMHOXaThb Ha 1,2.
ub

Mpu BbINOAHEHWUM TPeboBaHMI 7.3.5, a 6anku, nsrnbaemble B ABYX MNNOCKOCTAX, HA YCTOMUYMBOCTb
He npoBepAlTCA.

7.4. PacyeT 31€MEHTOB, NOABEPIKEHHbIX A4eNCTBUI0 OCEBOM CUAbI C U3rMbom

7.4.1. PacyeT Ha NPOYHOCTb CM/IOLIHOCTEHYATBIX BHELEHTPEHHO CHKaTbiX (CXKaTo-u3rmbaembix) M
BHELLeHTPEHHO PACTAHYTbIX (PacTAHYTO-U3rMbaembIx) 31eMEHTOB c/ieayeT BbINOAHATb No popmye

(N/AEMY/ 1L, £M X/ 1) I(Ry,) <1, (27)

xn —



rge X, y - pacCTosiHuA OT INMaBHbIX OCEN A0 PACCMATPUBAEMON TOUYKM CEYEHMUS.

7.4.2. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO C¥XKaTbiX M CXKATO-U3rMHBaemMblX 31€MeEHTOB Npu
OeNCcTBUM MOMEHTa B OAHOW M3 [NaBHbIX MJIOCKOCTEN cledyeT BbIMNOAHATb KaK B 3TOM MNOCKOCTU
(nnockas dopma noTepun yCTOMYMBOCTH), TaK U U3 3TOM NAOCKOCTU (M3TMOHO-KPYTUABbHAA popma noTepu
yCTOMYMBOCTH).

PacyeT Ha yCTOMYMBOCTb BHELLEHTPEHHO CXATbIX WU CHATO-U3rMBAEMbIX 3N1€MEHTOB NMOCTOAHHOIO
CeYEeHMA B MJOCKOCTM [eNCTBMA MOMEHTa, COBMAZAlOWEN C MAOCKOCTbIO CUMMETPUM, cnepyet
BbIMOJIHATL NO dopmyne

N /(p,ARy,) <1.(28)

B dopmyne (28) koadpdULMEHT yCTONUMBOCTM NPU CKaTUM C U3rMBOM @, cneayeT onpeaenarb:

a) 4NA CNNOLWHOCTEHYaTbIX CTepXHel no Tabaumue E.1 B 3aBUCMMOCTM OT YCAOBHOM rMBKocTM A 1
npvBeeHHOro OTHOCUTE/IbHOTO 3KcUeHTpucuteta My, , onpegensemoro no Gopmyne

my =nm, (29)

rae 1) - KoapPUUMEHT BAMAHMA GOpMbI ceveHus, onpegenaemblii no Tabanue E.3;
m=eA/W, - oTHOocUTENbHbIN 3KCUEHTPUCKTET (3aecb € = M/N - 3KCLEeHTpUCUTET, npw

BbIYMUC/IEHMM KOTOPOTO 3HaueHMA M cnegyeT NpUHUMAaTL cornacHo Tpebosavuam 7.4.3; W, - momeHT
COMPOTUBNEHUA CeYEHUA, BbIYUCNEHHDIN AN Haubonee CXKaToro BOIOKHA).
Mpu 3HaueHnax My >10 pacyeT Ha yCTOWYMBOCTb CNNOWHOCTEHYATBIX CTEPIKHEN BbINOMHATL He

TpebyeTcs;

6) 414 CKBO3HbIX CTEP)KHEW C pelleTKamu MU MAaHKamMM, PacrosioXKeHHbIMU B MJIOCKOCTAX,
napannenbHblX NJAOCKOCTU u3rnba, - no Tabnauue E.2 B 3aBUCMMOCTM OT YCNOBHOW NpUBEAEHHOM
rmbKocTtu, onpegensemoit no ¢opmyne

Ay = A,NRIE, (30)

W OTHOCUTENbHOTO SKCLLEHTPUCUTETA M, ONpeaensiemoro no Gpopmynam

m, =¢€

X X

% mam m, :ey%, (31)
X y

rae Xl' yl - PaACCTOAHMNA COOTBETCTBEHHO OT OCU Y-Y UNIN X-X OO0 OCU Hanbonee cxkatoi BE€TBU, HO

He meHee PaccToAHMA 40 OCU CTEHKWN BETBMU.
B cOCTaBHbIX CKBO3HbIX CTEPXHAX KaKaylo BeTBb Heob6xoaMmMo nposepaTb no dopmyne (27) npu

COOTBETCTBYHOLLUNX 3HAYEHNAX N, M -~ M y? BbIYUCNEHHDbIX ONA AaHHOVI BETBMW.

7.4.3. PacyeTHble 3HauyeHuAa wusrMbawoWmMx MomeHTOB M, Heobxoaumble AN BblMUCIEHUA
3KcueHTpucuteta e = M/N B 3nemeHTe (ANA OAQHOMO M TOFO Ke COYETaHMA Harpysok), cneayet
NPUHUMATb PaBHbIMU:

ONA CTEePXKHEN MOCTOAHHOTO CEYEHUs PaMHbIX CUCTEM - HamboNbLlEMY MOMEHTY B npeaenax
O/WMHbI CTEPXKHE;

ONA CTYyNeHYaTbIX CTePXKHEN - HAaMBOoNbLLEMY MOMEHTY Ha A/IMHE Y4acTKa NOCTOAHHOIO CeYEHUS;

ONA KOHCONEeM - MOMEHTY B 3afe/IKe, HO HE MeHee MOMEHTa B CEYEHUU, OTCTOALLEM Ha TPETb
O/MHbI CTEPXKHA OT 3a4e/1Ku;

ONA CHKaTbIX CTEPXKHEN C LWapHUPHO-OMNEPTbIMM KOHLUAMM U CEYEHUAMU, UMEeKLMMM OoaHY OCb
CMMMETPUM, COBNAAAIOLLYIO C NNOCKOCTbIO U3IMba, - MOMEHTY, onpeaenaemomy no ¢opmysam Tabamupl



16 B 3aBMCUMOCTM OT OTHOCWUTeNbHOrO 3KkcueHTpucuteta M, =M A/(NW,) v npuHumaemomy

paBHbIM He meree 0,5M . .

Tabnuua 16

OTHOCHUTEJIbHEIM MoMeHT M npy yCJIOBHOM TMOKOCTM CTEPXHS
SKCLEeHTPUCUTET

m

max naMbna < 4 aaMbna >= 4
m <= 3 M=M =M - 0,25 gaubma (M -M)M=M
max 2 max max 1 1
3 <m <= 10M =M + (m - 3) (M - M )/7 M=M + (m - 3) (M - M )/7

max 2 max max 2 1 max max 1

Obo3HaueHusa, NPUHATHE B Tabiauue 16:
M - HamboJspumii M3TMOanLMy MOMEHT B NpelejlaX IOJIMHBL CTEPXHHA;
max
M - HambOospuMM M3TMOARWMM MOMEHT B HOpefejlaX CpenHeM TpeTu OJIMHE
1
CTEepXHSA, NPMHMMaeMblt paBHEM He MeHee 0,5M
max

Onsa cKaTblX CTepKHEel C WAPHUPHO-ONEPTbIMMU KOHLAMWU U CEYEHUAMMU, UMEIOWMMN ABE OCU
CMMMeTPUK, NpuBeaeHHble OTHOCUTE/bHbIE 3KCLeHTpucuTeTbl My cneayeT onpeaenatb no Tabauue

E.4.
7.4.4. PacyeT Ha YCTOVNMBOCTb BHEUEHTPEHHO CXaATbIX CTep)KHEﬁ CnNAoWHOro nocCrtoAHHOro
ceyeHna mn3 NAOCKOCTU AEﬁCTBMH MOMEHTa npun n3rnbe Mx B MNJOCKOCTU HaMBOJbLUEN MKECTKOCTU

(Ix > Iy), cosna,u,alom,eﬁ C NNIOCKOCTbIO CMMMETPUKN, a TaKXKe LWBeNnepoB cnegyet BbINOJHATbL NO

dopmyne
N /(cp,ARy,) <1, (32)
rae c - KoapopuumeHT, onpegensemolii No dopmyne
c=L/1+am,)<1,(33)
rae a, f - koadbduumenTsl, onpesensembie no Tabavue 17.

Tabnuua 17



3nasenus ko3¢ PULHEHTOB

Tun Cxema ceueHus o npH f npu
ceueHus M IKCUCHTPUCHTET 1<ms5 T 5
A,<38 A,>38
y. -
_____ —_——
i
1 = ! X o] —ax

0,75 + 0,05 m, 1 o To. 7o,

B=1npu L/I[;<0,5

4 - ”NJ T‘L 1= (0,25-0,05m, Yol 1 N T
)I

5 3aMKHYTOE KWK CKBO3HOE 0.5 +0,05 m, ) \/m

€ pelierkaMy MY NjaHkamu

O603HaYeHus, NpUHATbIE B Tabauue 17:
[, n |, - MOMEHTbI MHEpLUMM COOTBETCTBEHHO GOJbIIEH M MEHBIIEH MOJIOK OTHOCWTENILHO OCH

CUMMETPUM CeYEHNA Y-y;
@, - 3HadeHne @, npu /Ty =3,8.
Mpumedaruna. 1. Mpu 3HaveHunax b/h < 0,3 cneayet npuHmnmats b/h = 0,3.
2. Npw 3HaueHuax M, <1 uan m, >S5 cnepyet npuHumath cootsetcTBeHHo M, =1 nan m, =5.

3HayeHus KodpdUUMEHTOB a W [ [NA CKBO3HbIX CTEPKHEN C pelleTKamu WAM MaaHKamu
cnenyeT MPUHUMATL TOJIBKO MPU HaJMYMW HEe MeHee ABYX MPOMEXKYTOYHbIX Auadparm no AnHe
CTEPKHA. B NpoTMBHOM cny4yae cieayer NMpUHMMaTb KO3IQPULIMEHTbI, YCTaHOB/IEHHbIE ANS CTEPXKHEN
OTKPbLITOrO ABYTAaBPOBOIO CEYEHMS.

Mpu onpeaeneHnn OTHOCUTE/ILHOTO SKCLEHTpUCKUTETa M, 3a pacyeTHblt momeHT M, cneayer

NPUHUMATb:

ONA  CTEPXKHEW C  WapPHUPHO-OMEPTbIMU  KOHLAMM,  3aKpPeniieHHbIMM  OT  CMELLEeHUA
nepneHAMKYIAPHO MAOCKOCTU AEUCTBUA MOMEHTA, - MAKCMMasbHbI MOMEHT B Mpefenax cpeaHew
TPETU A/IMHbI, HO HE MeHee NOJI0BMHbI HAaMBO/bLLIEro MOMEHTA MO AJ/IMHE CTEPKHS;

ONA KOHCONEeW - MOMEHT B 3ale/IKe, HO HEe MeHee MOMEHTa B CEYEHMU, OTCTOALLEM HAa TPeTb
OJIVHbBI CTEPXKHA OT 334/KU.

Mpu rmbKocTH /ly > 3,8 KoapOULMEHT C HE AOMKEH NPEBbIWATh A1 CTEPXKHEN:

3aMKHYTOro ce4yeHunAa - eguHuLbl,
ABYTaBpPOBOro ce4yeHnA C ABymAa oCAMU CUMMETPUMN - 3HaAYeHUN, onpeaenAaembix no d)opN\yne

2
Crax = =, (34)

1+5+ (1—5)2+E M,
4 \_Nh

rae 0 =4pl u;
p=2+0,1561,17 [(Ah?);



p=(,+1,)/(Ah?);

I, =0,433%bt’;

h - paccToaHve meXKay ocaMM NOACOB.

7.4.5. BHeuUEHTpPEeHHO crKaTble 3/1eMeHTbl MOCTOSIHHOIrO ce4yeHus, usrnbaemble B MJIOCKOCTU
HaMMeHbLLEN }KecTKocTu ( |y < |X ne # 0), cneayet paccuntbiBaTh Mo popmyne (28), a Npu rMBKOCTM

Zx>2’y - TaKXe MNnpoBepATb pPacCH4ETOM Ha YCTOVI‘-IVIBOCTb M3 NJIOCKOCTH ,Cl,el\;ICTBMﬂ MOMEHTa KaK

LEeHTPaIbHO CXKaTble 3/1EMEHTbI NO d)opN\yne

N /(¢ ARy,) <1, (35)

roe @, - Ko3QOUUMEHT YCTOMUYMBOCTM NPU LEHTPASIbHOM CKaTuK, ONpeaensiemMblil COrnacHo
TpeboBaHuam 7.1.2.

Mpu ﬂ,x < ly NPOBEPKM YCTONYMBOCTM M3 NAOCKOCTM AENCTBMA MOMEHTA He TpebyeTcs.

7.4.6. MNMpu npoBepKe HA YCTOMYMBOCTb BHELEHTPEHHO CXKaTbIX CTEPYKHEW CKBO3HOIO CeyeHua C
COEANHUTENBbHBIMM NAAHKAMKN UAN PELLUETKAMM CeAYyEeT BbINOMHATb KaK PAacyeT CTePXKHA B LENOM, TaK U
OTAENbHbIX BETBEN.

Mpu pacyeTe CTEPKHA B LLEJOM OTHOCUTENBHO CBOBOAHONM ocu no dopmyne (28), Koraa pelsetka
WY NAAHKKW PacnoloXKeHbl B NIOCKOCTAX, NapannebHbIX MNOCKOCTM AeNCTBUA MOMEHTA, KO3GOULMEHT

@, cnepyet onpeAenatb no Tabnuue E.2 B 3aBMCUMOCTM OT YCIOBHOM MpPUBEAEHHOMN TMBKOCTU A 1

OTHOCUTE/IbHOTO 3KCLLEHTPUCMTETa M, ONpeaensiemoro no popmyne
m = eAa/I, (36)

roe e = M/N - 3KCUEHTPUCUTET, NPU BbIYUCAEHUU KOTOPOro 3HadeHua M cneayeT NpUHUMMaTH
cornacHo TpeboBaHuam 7.4.3;

a - paccTtosiHMe OT rNaBHOW OCKU cedyeHua, NepneHAMKYAAPHOM NAOCKOCTU AeNCTBMA MOMEHTa, A0
ocK Hanboee CKaTol BETBU, HO He MeHee PacCTOAHNA A0 OCU CTEHKU BETBY;

| - MOMEHT MHEPLMM CeYEHMA CKBO3HOTO CTEPXKHA OTHOCUTE/IbHO CBOBOAHOM OCK.

Mpwu 3Ha4YeHMAXx m > 10 pacyeT Ha YCTOMYMBOCTb CTEPXKHA B LIe/IOM He TpebyeTca; B 3TOM caydyae
pacyeT cnenyeT BbIMOJHATb KaK A41A U3rMbaeMblX 3/1eMEHTOB.

Mpwu pacyeTe OTAEeNbHbIX BETBEN CKBO3HbIX CTEP}KHEN C pewweTkammu no dopmyse (2) Npoao/ibHyo
CUY B Kax[oi BeTBU crefyeT onpeaenaTb C y4yeTom JononHutensHoro ycunva N, oT momeHTa.
3HayeHKne 3TOro ycuamaA caeayeT BbluMCAATb No Gopmynam:

N,y = My/b - NpY U3rnMbe CTep>KHA B MNOCKOCTU, MEepneHANKYNAAPHON OCK Y-y, ANA ceyeHui
TMnos 1 n 3 (cm. Tabanuy 14);

N, =0,5M, /b, - 1o e, pna cedennii Tuna 2 (cm. Tabamuy 14);

N,s =116M, /b - npu nsrnbe crepsHs B NIOCKOCTH, NEPNEHANKYIAPHON OCK X-X, A1 CEYEHUI

TMna 3 (cm. Tabanuy 14);
N., =0,5M, /b, - 10 e, ans ceuennii Tuna 2 (cm. Tabauuy 14).

3pecb b, by, b, - pacctrosnua mexay ocamu Betsent (cm. Tabaunuy 14).

Mpu n3rnbe CTepXKHA CKBO3HOTO ceyeHus TUna 2 (cm. Tabauuy 14) B ayx naockoctax yeunme N,

cnepyet onpeaenatb no ¢opmyne
N, =0,5(M, /b +M, /b,).(37)

Mpu pacyeTe OTAENbHbIX BETBEM CKBO3HbIX CTEPXKHEW C naaHKamu B ¢dopmyne (28) cnepyet
yunTbIBaTb AononHuTeNbHOe yeuane N, oT MomeHTa M 1 MecTHbI 3rnb BeTBelt OT GaKkTUYeCKoW Uan



YC/IOBHOM NnonepeyvHoi cnnbl (KaKk B nosicax 6espackocHon pepmbl).
7.4.7. PacyeT Ha YCTOMYMBOCTb CTEPXKHEN CMAOLWHOrN0 NOCTOAHHOIO CEYEHWUs, MOABEPMKEHHbIX
CKaTUIO U M3rnby B ABYX FNABHbIX MNOCKOCTAX, MPW COBMALEHUN MNOCKOCTU Hanbonbluen KeCTKOCTU

(IX > Iy) C NNOCKOCTbIO CUMMMETPUU, a TaKKe Mpu cevyeHun tuna 3 (cm. Tabauuy 14), cneayet

BbINONHATL N0 dopmyne

N /(¢,, ARy,) <1, (38)

rne ¢, =0, (0,63c+0,44c).

34ecb cnegyet onpenenatb:

@, - COTNacHo TpebosaHuam 7.4.2, npuHnman B Gopmynax BMecto m u 4 COOTBETCTBEHHO my 7

y;
C - cornacHo TpeboBaHusam 7.4.4.
Ecan mef'y < me, TO, Kpome pacyeTta no popmyne (38), cneayet NPoM3BECTU AONONHUTENbHYIO

nposepky no dopmynam (28) u (32), npuHuman €, = 0.

Ecom A, > ﬂy, TO, Kpome pacyeta no dopmyne (38), cnesyeT NPoM3BECTU AOMNONHUTENbHYIO
nposepky no ¢opmyne (28), npurnman €, =0.

3HaYeHMA OTHOCUTE/IbHbIX IKCLLEHTPUCUTETOB CleyeT BblMUCAATL NO dopmMynam:

,(39)

m =eA/W, um =e A/W,
rae W, v ch - MOMEHTbl CONPOTMB/IEHNA CeYeHU AnA Hambonee CKaTOro BOJIOKHA
OTHOCWUTE/IbHO OCEeN COOTBETCTBEHHO X-X U Y-Y.
Ecnn nnockocTb Hanbo/bLIEN KECTKOCTU CeYEHUS CTepXHA (Ix > Iy) He coBnadaeT C NJI0OCKOCTbIO

CMMMETPUN, TO pacyeTHOE 3Ha4YeHUne mx cneayet yBesIMdnNTb Ha 25%.

7.4.8. PacyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEPXHEW W3 ABYX CN/IOLIHOCTEHYATbIX BeTBEW,
CUMMETPUYHBIX OTHOCUTENIbHO OCU X-X (PUCYHOK 5), C pelleTKamu B ABYX MapanienbHbIX NJOCKOCTSAX,
NOABEPIKEHHbIX CKaTUIO U U3rMby B 06eunx rnaBHbIX NAOCKOCTAX, CieayeT BbIMONHATD:

ONA  CTEpPXKHA B LENOM - B MJIOCKOCTM, MapanienbHOM TJIOCKOCTAM PEeLeToK, COriacHo
Tpe6osaHuam 7.4.2, npuHuman €, =0;

ONA OTAeNbHbIX BETBENM - KaK BHELEHTPEHHO CXaTblX 3/1emMeHToB no dopmynam (28) u (32); npu
3TOM MNPOAO/bHYIO CUY B KaXKAOW BETBU cC/ieAyeT onpeaensTb C y4eTOM AOMONHUTENbHOIO YCUAUA OT
MOMEHTa |\/|y (cm. 7.4.6), a momeHT M, pacnpegenatb mexay BeTBAMM MPOMOPLMOHANBHO WX

sectkoctam |, (cm. pucyHok 5); ecnn momeHT M, peiicTByeT B NaocKOCTM OAHON U3 BeTBeW, TO
cnedyeT CYMTaThb €ro NOAHOCTLIO NepeaatoMMca Ha 3Ty BETBb.




PucyHoK 5. Cxema cTepXHA CKBO3HOMo cevyeHusn
M3 ABYX CNIOWHOCTEHYATLIX BETBEM

Mpu pacyeTte oTaenbHOM BeTBU No popmyne (32) rubKoCTb ee onpeaenaeTca No MakCUMaibHOMY
PaCCTOAHUIO MeXAy Y3/1aMU PeLLETKN.

7.4.9. PacuyeT coegMHUTE/IbHbIX MNAHOK UM PELLEeTOK CKBO3HbIX BHELLEHTPEHHO CXATbIX CTEPXKHEN
cnepyet cornacHo TpebosaHuam 7.2.6 1 7.2.8 BbINOAHATL Ha NOMNEPEYHYO CMAY, paBHYIO Bosbliemy m3

[BYX 3HaueHWit: ¢akTMYecKoW mnonepeyHoit cuibl Q uau ycnosHoit nonepeuHon cunbl Qg ,

BbIYMC/IAEMOM cornacHo TpeboBaHmam 7.2.6.

B cnyyae, Korga daKTMyeckas nonepeyHas cuaa 6onblie YCNOBHOM, BETBM CKBO3HbIX
BHEL,EeHTPEHHO C}KaTbIX 91€MEHTOB, KaK NPaBunio, cneayeT CoeanHATL peLlleTKamu.,

7.5. MpoBepKa yCTOMYMBOCTM CTEHOK W MOACHbIX IMCTOB M3rMBAEMBbIX U CHKATbIX 3/IEMEHTOB

CteHKn 6anok

7.5.1. CteHKkn 6anok gna obecneyeHUa UX YCTOMUYMBOCTU crieyeT YKPenasaTb ABYCTOPOHHUMM
pebpamu:

nonepeyvyHbIMM, NOCTaBAEHHbIMW HA BCIO BbICOTY CTEHKMU;

nonepeyvyHbIMMU U NPOAO0/IbHbIMMK, A TaKXKe NonepeyHbIMU MPOMEKYTOYHbIMU, PACMONOKEHHbBIMN B
CKaTOM 30He CTeHKM Banku.

7.5.2. PacyeT Ha YyCTOMYMBOCTb CTEHOK DasioKk c/ieyeT BbIMOJIHATL C YYETOM BCEX KOMMOHEHTOB

HaNPAXEHHOTo COCTOAHMA: O, T W O,,. Hanpaxewna o, 7 u Oy, CcneayeT BbIYUCNATL B

npeanonoXeHUn ynpyroi paboTtbl Matepuana no ceveHmio 6pyTTo 6e3 yueta KosppuumeHTa ¢, .

CxkumatolLee (KpaeBoe) HanNpsAMKeHMEe ¢ Yy PacCYeTHOM rpaHuULbl CTEHKU, MPUHUMAEMOE CO 3HAKOM
"natoc”, n cpeiHee KacaTe/ibHOE HaNpPsiKeEHWE T CleAyeT BblYMCAATb Mo GopMynam:

o=Myll,; (40)

r=Q/(t.h,), (41)

rae Mun Q - cpegHne 3Ha4yeHnA COOTBETCTBEHHO Msrm6a+om,ero MOMEHTa " FIOI'IGpG‘-IHOVI Chnbl B
npeagenax OTCeKa,; ecin A/IMHa OTCEKa a (paCCTOﬂHMe mexay ocAamMmuM nonepeyHblixX pe6ep )KECTKOCTM)

6onblue ero pacueTHoii BbicoTbl Ny, To 3HaueHna M u Q creayeT BbIMMCAATL Kak cpeaHue ans 6onee

HaNpPAXeHHOTo y4acCTKa C ,EI,/'IMHOVI, paBHOﬁ hef , €CQIn B npeaeniaxXx oTCeKa MOMEHT UK nNonepeYvyHaa Cuaa

MEHAIOT 3HaK, TO UX cCpeaHne 3Ha4eHnA cneayeT BbIYUCNIATb Ha Y4aCTKe OTCEKa C OAHMUM 3HAKOM;

hef - pacyeTHaAa BblCOTa CTEHKKN, paBHaA: B 6anKax C MOSCHbIMMU coeguHeHNAMN Ha

BbICOKOMPOYHbIX HONTAX - PACCTOSHUIO MeXAY BAMKaALWNMKN K OCM BanKn Kpasimu MOACHbIX YrO/IKOB; B
KnenaHbix 6ankax - paccTofHMIO Mexay 6avKalwmmm K ocu Basku pUCKamM MOACHbIX YrOAKOB; B
CBapHbIX BanKax - MO/HOM BbICOTE CTEHKM; B NPECCOBAHHbIX MPODUASAX - BbICOTE B CBETY MEXAY MONKaMM
(pucyHoK 6);

h, - nonHas BbicoTa cTeHKw;

t, - TonwmHa cTeHKu.



PUCYHOK 6. PacyeTHble pasmepbl CTEHOK, CBECOB MOJIOK,
MOACHbIX JIMCTOB B MPECCOBAHHbIX, COCTaBHbIX
W THYTbIX TPOGUAAX U TUMbI NPECCOBAHHbIX Npodunen

MecTHoe HanpAaxkeHue O\oc (Gloc,y) B CTeHKe noa cocpeaoTo4YeHHOUM Harpyskoum cneayer

onpeaenaTb cornacHo TpebosaHuam 7.5.4.
7.5.3. YcToMumMBOCTb CTEHOK HanoK cnedyeT cyuTaTb obecnevyeHHOM, ecn yCaoBHaa MMOKOCTb

crenkn A, = (N, /t)VR/E He npesbilwaet npeaenbHbIx 3HaueHMii:



75(1—-95R/E)VR/E - ana ceapHbIx nan npeccosaHHbIX 6anoK;
115(1-123R/E)vR/E - ana 6anok Ha 601Tax 1 BbICOKOMPOUHbIX 6O/ITaX.

Mpy HannuMM MECTHbIX HaNpsAXKEHUN B CTEHKax 6asioK yKasaHHble npeaesibHble 3HaYeHus /1W
cnenyeT yMmHoOXKaTtb Ha 0,7.
CTeHKuM 6anok cnegyet yKpenasaTe nonepevyHbiMm pebpamm Kectkoctn (cm. 7.5.6) npu /Tw >2,5.
7.5.4. Mpwn cocpeaoTOMEHHON Harpyske Ha BepxHemM noAace Hankm B MecTax, He yKpenaeHHbIX

pebpamu, MecTHOe HanpAXXeHWe B CTEHKE MOJ, rpy3oM O, caefyeT onpeaenatb no opmyne

Oloc = L <1, (42)
tIef R}/c

raoe F - pacyeTHoe 3Ha4YeHWe cocpeaoTOYEHHON HarpysKku (cunbi);
t - TONWMHA CTEHKU;

l, =c3 T - YCNIOBHaA A/MHA pacnpeaesieHns cocpegoTo4eHHON HarpysKu;

C - KO3dDULUMEHT, NPUHUMAEMDbIN paBHbIM 3,25 ans cBapHbIX 6an10K U 3,75 - Ha BbICOKOMPOYHbIX
bontax;

I, - MOomeHT uHepumum nosica 6anKku OTHOCUTENBHO COBCTBEHHOI OCM.

B oTceKax, rae MecTHas Harpyska NpuaoXKeHa K pacTaHyTOMY NoAcy, O4HOBPEMEHHO YYMTbIBAtOTCA
TONbKO ABa KOMMOHEHTa - O U T WIN Oy, U T .

PacyeT Ha YCTOMYMBOCTb CTEHOK 6afioOK CMMMETPUYHOTO CEYEHUA, YKPENNEHHbIX TONbKO
nonepeyHbIMM pPebpamm KeCTKOCTH, MpW Hannuum mectHoro Hanpskenus (o, #0) cneayer
BbIMNOAHATD:

a
a) npu — <0,8 - no popmyne
ef

\l(a/acr + 0106 Oloccr )2 +(7/z, )2 10,99<1, (43)

rae o, O\, W T -3HayeHus, onpesesisemMble COrnacHo yKasaHuam 7.5.2;
O, W T, -3HadyeHua, onpegenaemble no ¢popmynam (50) n (51);

O-Ioc,cr - KPUTUHECKOE HanpAaXKeHne CMATUA CTEHKK No, HarpysKoﬁ, onpegensaemoe no d)oplv\yne
_ 72
O-Ioc,cr - ClR/ﬂ’a ’ (44)

- a R
3pechb C, - KoapduuneHT, NnpuHNUMaeMbin no Tabnuue 18, /1; = ? —;

E

4 - 3HaueHus, onpeaensemble COracHoO yKasaHmam 7.5.5;
a
6) npu — > 0,8 - no dopmyne (43) asa pasa:
ef
npu Nepsoii NpoBepKe O, CNeayeT onpefenats no Gopmyne

o, =C,RIAZ, (45)

roe C, - KoapduumeHT, npuHNMMaembii no Tabauue 19;



npu BTOPOiA NpoBepke O, CneayeT onpeaenatb no ¢opmyne (50),

I'IO,D,CT&HOBKOVI BE€/INYUNHDbI a/2 BMECTO a.

a Oy - MO dopmyne (44) c

Tabnuua 18
a
OTHOlEeHue —--- 0,5 0,8 1,0 1,2 1,4 1,6 1,8 2,0
h
ef
Kosdduument c 11,28 (14,52 |17,77 |21,86 |26,80 |32,30 |38,35 |45,00
1
ObosHaueHus, NPUHATEHE B Tabiuue 18, - cm. 7.5.2.
Tabnuua 19
a
OTHOWEeHne —-—-— 1,0 1,2 1474 1L NG 1,8 2,0 2,2 2,4 2,6
h
ef
KosbhdpuumeHr c 33,70(38,77|45,26|53,16|62,18|72,20(83,75(96,16|109,56
2
ObosHaueHus, HOPUHATHE B Tabiuue 19, - cm. 7.5.2.

B cTeHKe, preI'I}'IeHHOﬁ npoAao/ibHbIM pe6p0M KEeCTKOCTU, paCnosiIoKEeHHbIM Ha PAaCCTOAHUU h1 oT

cxKatom KPOMKM OTCEKa, obe NNaCTUHKKN, Ha KOTOpble pe6po pa3gendaer OoTCeK, CeaAyeT npoBepATb
OTAENbHO:

dopmyne

ﬁ[a/ Ou1t 00 Opera + (z-/z-cr’l)z] <1, (46)

rae

1,19 1+ 7)Y R
Ou1 ™= ( +’L2Ll) '—_2;(47)
© o 1-h/hy o

1

2\2
O-Ioc,cr,l = (1’ 24 + 01 476:”1) : M : /T;Rz , (48)

snec A, = (h /NJR/E ; A, =(al/t)VR/E;

4, - napametp, pasHbiit: a/h npn a/h <2 v 14, =2 npu alh >2;
T4 - HanNpaxeHue, onpegensemoe no popmysne (51);

9 - 3Ha4YeHuA, onpegenaemblie COrnacHO ykasaHMAm 7.5.5;

nepByrwd NNACTUHKY, PaCNONIOXKEHHYHD MexXAay CHaTbiIM MOACOM U NPOAOJ/ibHbIM pe6p0M, - no

BTOPYIO MAACTUHKY, PAcMO/IOKEHHYIO MeXAy PacTAHYTbIM MOACOM W MPOAO/bHbIM pebpom, - no



dopmyne

2 2
o(l-2h/h o, T
( 1 ef ) + loc,2 + < 1 )
O-cr,z O-Ioc,cr,z z-cr,2

rae O, , N Ty , - HANPAXXEHWA, onpeaensemble COOTBETCTBEHHO No dopmynam (57) n (51);

O-Ioc,Z = 0’ 4'O-Ioc ’

Oloe.cr.2 - HaNPAXXeHWe, onpeaenaemoe no popmyne (44) u Tabauue 18, npuruman al(h, —h)
smecto al/h, .

Ecnn nepBan nNaacTUHKA YKpenaeHa AONOAHUTENbHO KOPOTKMMM NoMepedHbiMu pebpamu, To mx
cnefyeT A0OBOAWUTL A0 NPOAO/bHOrO pebpa. MNpu 3Tom Aaa NPOBEPKM NEPBOM NAACTUHKMU HEOBXOANMMO
npuMeHATb popmybl (46) 1 (48), B KOTOPbIX a CneayeT 3aMeHATb BeIMUNHOM @, (rae a, - paccToaHue
MeXAY OCAMM COCeAHUX KOPOTKUX pebep).

MpoBepKa BTOPOW NNACTUHKMU B 3TOM CNyYae ocTaeTca 6e3 nsmeHeHu.

7.5.5. YCTOMYMBOCTb CTEHOK BaslOK CUMMETPUYHOIO CEYEHMSA, YKPENIEHHbIX TO/IbKO NOMNepeyYHbIMM
pebpamu  KECTKOCTW, Mpu  OTCYTCTBUM MecTHoro HampskeHus (o, =0) cnegyer cuutate
obecneyeHHON, ecnu BbINOAHEHO yC0BUE

,9%*/(0/0”)2 +(r17,)? <1 (49
rae
o, =30R/A7; (50)
z,, =10,3(1+0,76/ 1*)R./ A2; (51)

2
11(‘2—0,7)
g=1-—" 7

1+ 507B
E

(52)

O; [oF
(3meck npm E‘ <0,7 cnepyet npurumatb & =1. 3HaueHua EI >1 He gonyckatoTca);

Y. - CheflyeT NpMHUMAaTb Nno Tabnuue 6.
B dopmynax (49) - (52):
I - OTHOWEHMe GObIeii CTOPOHbI OTCEKA CTEHKM K MEHBIIEH ;

Ay = (d/t,)VR/E -ycnosHan rm6KocTb OTCEKa CTEHKM BbICOTOM d;

d - MC¢HbIIAsT U3 CTOPOH OTCEKa CTEHKM ( hef unu a);

o, = ‘Eaz +37% . (53)

B cTeHKe 6anku CMMMETPUYHOrO cevyeHua (Npr OTCYTCTBMM MECTHOrO HanpAMKeHUA), YKpenaeHHoM’
KpOMe nonepeyHbix pebep o4HUM MPOAO/bHbIM PeBpPOM, PAcMoOKEeHHbIM Ha pacctosHuu h or



pacyeTHOM (CrKaToi) rpaHmMLbl OTCeKa, 06e NAaCTUHKK, Ha KOTopble 3TO pebpo pasaenseT oTcek, cieayeT
paccyMTbIBaTh OTAE/bHO:
a) NNACTUHKY, PACMOIOKEHHYIO MEXAY CXKaTbIM MNOSCOM U NPOAO/IbHBIM pebpom, - o popmyne

2

LI o 7| <1 50

y.| o

c cr,l

roe

4,76 R
Oy =—— =5

6
= (55)
a8

hef

(3pech /Tl =(h /t,)NR/E -ycnosHas rubkocTs nnactuHkm sbicoToit h, );

T

w1 - cnedyeT onpegenatb no dopmyne (51) ¢ noacTtaHOBKOW pasmepoB NpoBepAeMON

NNACTUHKK;
3 - cneayet onpeaenatb no popmyne (52), npUHUMan NPy 3TOM

2

hy

o, = ——L1 | 6°+2,437%;

1
ef

Y. - CnepyeT npuHMMaTh no Tabauue 6;

6) NNACTUHKY, PACNONIOKEHHYID MEXAy PacTAHYTbIM MOACOM WM NPOAOAbHbIM pebpom, Mo
dopmyne

o?(1-2 M 2
1
— 4 <1, (56)
7e O 2 Ter2
roe
5,43 —
Oy = ~-RIAZ;(57)
05 M
hef
T, , - ChegyeT onpegenat no ¢opmyne (51) ¢ NOACTaHOBKOW pa3meposB NpPOBEPAEMOI
NNAaCTUHKWU,

Y. - chegyeT NnpuHUMaThb no Tabnuue 6.
7.5.6. B CTeHKe, YKpenieHHOW TO/NbKO MOMepeyHbIMKU pebpamMu KeCTKOCTW, LWUPHUHE KX

o ef
BbICTyNatoLwen 4actm br AO0/KHa BbITb AnAa NapHOro CMMMeTpU4HoOro pe6pa He meHee - %4-40 MM ,

TonwmHa pebpa t. - He menee b, /12; pacctosanne mexay pebpamu He gomkHO npesbiwatb 2N, .

7.5.7. Mpu yKpenaeHumn CTeHKK nonepeyHsiMmM pebpamm U ogHUM MapHbIM NPOAO/bHLIM Pebpom
YKECTKOCTM MEecTa Pacno/OKEeHUA U MOMEHTbI MHEPLMM CeYEeHUIN 3TUX pebep O0/KHbI YA0BAETBOPATh



TpeboBaHuaM 7.5.6 n popmynam Tabaumubi 20.

Tabnuua 20

h, MowmenTe! uHepunu pebpa

D FOTNEPEeYHOro npoaonsHoro (/)

hef (1,.) Tpc6)’eMO€ MHHKMaﬂbﬂoenpenenbHo:daKCHMaJIbHOC

0.20 (2.5-0,5a/hy) at> 1 hy LShyt3, Thy £,

0.25 23hytd | (15-04a/h a3 by LShyt?, 8,5hes 1

0.30 L5ke £, - -
IIpameyanue~TIpH BlNMCACHMH [ AR NPOMEXYTOYHBIX 3HAYEHUH /y / hey NoOMmycKaeTcs

JIMHEHHAA HHTEepIONALNS,

Mpn pacnonoXeHnM NPoAO0AbHOro M nonepeyHbix pebep KecTKOCTU C OAHON CTOPOHbLI CTEHKMU
MOMEHTbI MHEPLIUWN CEYEHUIM KaXKAOoro M3 HUX CledyeT Bbl4MCAATb OTHOCMTENIbHO OCU, COBMAZAloLWEN C
6mKanLen K pebpy rpaHbio CTEHKU.

7.5.8. YyactoK cTeHKM 6anku Hag OMopoi ciedyeT paccyuTbiBaTb Ha YCTOMYMBOCTb MpwU
LEeHTPasIbHOM CHaTUM M3 NAOCKOCTM BANKM KaK CTOMKY, Harpy*KeHHyt ONOPHON peakLmen.

Mpw yKpenneHnn cTeHKn 6asKku ONOPHbIMU pebpamm KECTKOCTM C LUMPUHOM BbICTyNatoLLEN YacTn

b, (kak npasuno, e meHee 0,50, 3pecb Dy - wnpnHa HWKHero nosica 6anku) B pacueTHoe cedyeHue

3TOM CTOMKM CneayeT BK/OYaTb CEYeHMe OMOPHbIX pebep M Monocbl CTEHKM LIMPUHOM He bonee

0,5t,VE/R c kaxgoii cTopoHbl pebpa.

TonwwHa onopHoro pebpa xectkoctn t, fonkHa bbITb He MeHee 3br JE/R, rge br - WKMpUHa
BbICTYMaloOLLEN YaCTU.
PacueTHy0 gMHY CTOMKK cieayeT NPUMHUMaTb PaBHOM pPacyeTHOM BbICOTEe CTEHKM Basku hef .

Hwu»kHKne TOpPLUblI ONOPHbIX pe6ep KeCTKOCTU O01XKHbI ObITb NNOTHO NPUrHaHbl NN NpPUBapPeEHbI K
HUXHeMY nosAcy 6anKkM 1 paccumMTaHbl HAa BO34ENCTBME OMOPHOM peakuuu.
CTEHKM LLeHTPaNbHO, BHELLEHTPEHHO CXKATbIX M CXKaTO-M3rMbaembIX 31EMEHTOB

7.5.9. [INf LEHTPaNbHO CKATLIX SNEMEHTOB yC0BHYl0 MbkocTs crenkn A, =(h, /t, )VR/E

cnepyet NPUHMMATL He Bosiee 3HaYeHUI, onpegensembix No popmynam Tabanubl 21.

Tabnnuya 21



Haubonbluine 3naueHns )"w NpH 3HAYEHHUAX

Ceuenne aneMeHTa yCJ0BHO#M rHOKOCTH CTEPKHA
A<l A>5
52
BYTaBpPOBOE E 3,1
Aeyrasp J— +507
R
46
H-o6pastoe 3,5

—+ 507

7

HIsennepnoe, rpy6uatoe A2

npaMoyToisHoe (A, — And

oIBIEH CTeHKH) —+3507

ﬁ"
“N
W

37

Tpy6uaToe kBagpaTHOE 225

—+ 507

i

Hpumeyanus
1 IlpuseaeHusie B Tabnuue 21 NaHHbIE OTHOCATCA K CBAPHEIM ¥ NPECCOBAHHEIM NMPOMIILIM.

2 Tlpw BEMHCIIEHVH XW JU1s1 TIPOMEZKYTOYHBIX 3HAYeHHH A JOIYCKaeTcs MHHEHHAA HHTEepONsIHL

MeXIy 3RayeHustvH mpy A=1 A=5.

MpY Ha3HaYeHUU CeYEeHUA 3/1eMEeHTa Mo Npeae/ibHON TMBKOCTM, a TakXKe NPU COOTBETCTBYHOLLEM

R
060CHOBaHMM pPacyeTom, Hanbosblume 3HadeHns A, crefyeT yMHOXaTb Ha KoadduuMeHT A (roe
o

N
o= K ), Ho He Bosiee yem B 1,5 pasa. Mpu 3Tom 3HaueHns A, cresyeT npuHumars He 6onee 5,3.
7.5.10. lns BHELEHTPEHHO CHKATbIX M CXKATO-U3rMbaembIX 31€MEHTOB YC/OBHYIO FTMBKOCTb CTEHKM

= o -0
A, cnenyet onpeaensaTb B 3aBUCHMOCTM OT 3HAYEHUA O = Tl (rae o - Haubonbluee cxUMatoLee

Hanps)KeHWe y PacyeTHOW rPaHWULbl CTEHKU, NPUHMMaemoe co 3Hakom "natc" u BbluMcaeHHOe He3
yyeta KoaGPUUMEHTOB @, , (P, WM CQ; O, - COOTBETCTBYIOLEE HANPSAXKEHNE Y NPOTUBOMNONOMKHOM
pacyeTHOM rpaHuLLbl CTEHKM) U NPUHUMaATbL He 6osiee 3HaYEHWM, oNpeaensembIx Npu:

a<0,5-n075.9;

a 21 - no popmyne

A,<31 E(205—1) : (58)
O

0,5<a <1 - nuHeiHoW MHTepnonaumeln mexay 3HayeHuAmu, sblumcneHHbiMn npu o =0,5 n
a=1.

7.5.11. npl/l YKpenneHnn CTeHKn BHEUEHTPEHHO CXaToro wuau CcXKaTo-usrmbaemoro ssnemeHTa
NPOAO/NbHBIM PEBPOM KECTKOCTU C MOMeHTOM uHepuun | 26heft3, pacno/ioXeHHbIM nocepeauHe
CTeHKMH, Hanbonee Harpy>eHHyt 4acCtb CTEHKN MexXay nNoACOM U OCbio pe6pa cnepgyetr pacCMmaTpuBaTb
KaK CaMOoCTOATENbHYIO NAACTUHKY W NPOBepATb cornacHo TpebosaHuam 7.5.10.

I'Ipop,oanble pe6pa KECTKOCTK cnenyeT BKIK4YaTb B PaCHETHbIE CEHEHNA 3/1IEMEHTOB.
Ecan YCTOﬁHMBOCTb CTEHKU HEe o6ecr|equa, TO B pacyeT cnengyert sBoAuUTb ABa KpaVIHVIX y4acCTKa



crerku wupunoii no 0,6t ~/E /R, cuutan ot rpanuy, pacuetHoM BbICOTbI.
7.5.12. CTEHKM BHELEHTPEHHO CXKaTbIX 3/1IEMEHTOB CMJ/IOWHOrO cedeHns (KOJIOHH, CTOEK, ornop U

T.n.) npu A,22,5 cnepyer, Kak npaBWno, YKPENATb MOMNEpeyHbIMW pebpamu  KeCTKOCTH,
pPacnofoXeHHbIMW Ha PacCTOAHUMU Zhef OZHO OT APYroro; Ha KaX40M OTNPaBOYHOM 3/1eEMEHTE AOJIKHO

6bITb He MeHee aByx pebep. MpyU HanAMUMKM NPOAO/AbHOrO pebpa paccToAHUE MexKAy MnornepeyHbIMU
pebpamu gonyckaeTtcsa yseanumsaTb B 1,5 pasa.

MWHUManbHble pasmMepbl  BbICTyNalOWEen YacTu nonepeyHbix pebep KecTkocTM cnepyet
NPWUHMMATb COornacHo TpeboBaHMAM 7.5.6.

MosicHble NCTbI M NOJIKM LLEHTPANIbHO, BHELEHTPEHHO CXKATbIX, CXKATO-M3rMbaembIx n n3rnbaembix
3/1IeMeHTOB

7.5.13. PacyeTHyl0 WMPUHY cBeca MOSICHbIX /INCTOB (MOJIOK) bef cnepyet NpUMHUMATbL PaBHOM

PacCTOAHMUIO (CM. PUCYHOK 6):

B MPECCOBaHHbIX, COCTABHbIX M CBAPHbIX 3/1eMeHTax 6€3 MOACHbIX JNCTOB - OT MPaHM CTEHKU [0
Kpas NoJKu;

B HONITOBbIX 3/1IEMEHTAX C NOACHBIMW IMCTaMM - OT BAUMKaNLWEN pUCKM BonToB A0 cBOBOAHOrO Kpas
Aucra.

Mpu Hanuuum ByTa, obpasylolero co cBecom yros He meHee 30°, pacyeTHylO LWKUPUHY cBeca
cnefyeT U3MepaTb A0 Havana ByTa (B c/lyyae BbIKPYKKU - MPUHUMATb BNIUCAHHbIN BYT).

7.5.14. B UuUeHTpPasbHO, BHELEHTPEHHO CXKaTbiX W CXKATO-U3rMHaeMbIX 3NeMeHTax 3HayeHue

rmbrocTu cBeca noscHoro aucta (nonkn) A, = (b, /t)VE/R cnegyet npunumats He 6onee 3HaueHui,

yKasaHHbIx B Tabauue 22 B 3aBUCMMOCTM OT YCIIOBHOM rMbkoctM A u Tuna cevenmin (rae b, cneayer

NPUHMMATbL B COOTBETCTBUM C 7.5.13; t - TONLWMHA cBeca).

Tabnnua 22
XapaKTepucTHKa NOKH Haubonbluve 3HaveHus A £ TIPH 3HAHEHHAX
(mosicroro JncTa) YCAOBHOH rHOKOCTH CTEPXHA
H CEYeHHA MeMEHTa h<l "> 5
14
HeoxaliMnesHas rmonka - 7 0.8
IBYTaBpa M TaBpa 41507 ’
R
. . 15
Heoxkaiimnennan 66npinas monka —
HEPaBHONOJOYHOTO YTONKA, CTEHKA E 0,8
TaBpa M NOJIKA LiBesiepa z +507
14
HeoxaitMieHHas MoOIKa _——E 07
paBHOMONOYHEIX YIOJKOB 4507 '
R
IpuMedaHue — IIpn BEIYMCTEHHH A £ M1 IPOMEXKYTOYHBIX 3HauyeHH# A JOMycKaeTcs
JHHeHHaA MHTEPIOMALMA MEXIY 3HAYEHUSIMH TPH A=1wuA=5.

B cnyyae HeAOHANPsKeHUs 3nemeHTa Haubonblume 3Hauewus A, w3 Tabauupl 22 cneayet

R _
yBeNN4YMBaTh B 2. pas, Ho He Gonee yem B 1,5 pasa, npu 3TOM 3HayeHus A, HeobxoAMMO
o}

npuHumaTh He 6onee 1,3 (3pecb @, - MeHbluee U3 3HaYeHUA @, @, Py, , CP, NCNoNb30BaHHOE NpU



N
NpPOBepKe YCTOMYMBOCTU CTEPIKHA; O = Y ).

7.5.15. B u3rmbaembix 3/eMeHTax Hambo/blUyld TMOKOCTb CBeca MOACHOro Aucta (Mosku)
NpeccoBaHHbIX W CBapHbiX 6anoK cneayeT HasHayaTb C Y4eTOM nNpeaesnbHbIX PasMepoB CBECOB,

npuseAeHHbIX B Tabaunue 22 ana A <1.
B cnyuyae HeAOHanNpAMeHMA 3nemMeHTa Hambonbluylo rMBKOCTb CBeca MOACHOro aucTa (Nosakwm)

fR
cneayet yBeNMUnUTb B ,[— pas, HO He bonee yem B 1,5 pasa; 34ecb o - GOJblIee U3 ABYX 3HAUEHMIA:
o

+ y

.(59)

7.5.16. Mpu ycuneHmm cBobogHbIX CBECOB yTo/sWeHuamu (bynbbamn) Hambonbliee 3HayeHUe
rmbkoctn ceeca A, = (b, /t)VR/E [3pecb by, - pacuetHas wwupuHa cseca noscHbix AMCTOB Wan

NoJIOK, U3MepAemas OT LEeHTPa YTOJILLEHMA A0 TPaHM NMPUMbIKAIOLWeEN CTeHKU (MONKK) UM Ao Havana
ByTa (cm. 7.5.13)] cneayet onpenenatb no dopmyne

A, =kA,, (60)

roe Zf - Haubonbllee 3HayeHMe YCAOBHOM rMBKOCTM cBeca NPU OTCYTCTBUU YTO/LLEHUS,
npMHUMaemoe no Tabauue 22;

k - koadpPpuumeHT, onpeaenaembii no Tabanue 23 B 3aBUCUMOCTU OT /Tf , Y m Z;

7, =DI/t,

roe D - pasmep yTONLLEHUA, NPUMHUMAEMbI PAaBHbIM AMAMETPY Kpyrioh 6yabbbl; B KBagPaATHbIX U
TpaneumMeBUAHbIX YTONLLEHMAX HOPMAbHOTO Npoduaa D - BbiCOTa YyTOALEHMA NpyU WKpUHe Bynbbbl He
meHee 1,5D B TpaneumeBngHbix (pUCYHOK 7) 1 He meHee D - B NTpAMOYTro/ibHbIX YTOLLEHUAX.

Tabnnua 23

CeueHue aambna ramMMa 3HaueHMe kosbdmumeHTa k
f B dopmysie (60) npwm

rudkocTH JaMbra, pPaBHOMU

1 5

lIzesnyep, 0,35 <= jpambma <= 0,60 2,5 1,06 1,35
OBYTaBpP f 3,0 1,24 1,69
3,5 1,46 2,06
0,75 <= ;mambma <= 0,90 2,5 1,04 1,28
f 3,0 1,20 1,59
3,5 1,40 1,94
Yyronok, Tasp,|0,35 <= naubma <= 0, 60 2,5 1,06 1,17
KpecToBoOe f 3,0 1,24 1,47
3,5 1,46 1,67




0,75 <= jpambma <= 0,90 2,5 1,04 1,13
bl 3,0 1,20 1,35
3,5 1,40 1,67

IpumMeuaHue. KozdduumeHT k O IDPOMEXYyTOUHEIX 3HadeHuM Jambma ot 0,6
f

no 0,75 wu 7rmbxkoctm JjaMbna oT 1 @mo 5 cJjuemyeT OnNpenensaTb JIMHEWHOM
MHTEePIHOoJIALMEN .

PucyHok 7. Cxema yTonuweHus (6ynbbbl)

7.5.17. PacuyeT Ha yCTOMYMBOCTb 3aMKHYTbIX KPYroBblX LUANHAPUYECKMX 060N0YEK BpalLeHus,
paBHOMEPHO C}KaTbIX NapannenbHO 06pasyolmm, cneayeT BbINOAHATL No Gopmyne

0y

O-cr,lj/c

<1, (61)

rae O, - pacyeTHoOe Hanpsa)eHue B 060/104Ke;
O, 1 - KPUTUYECKOE HanpsixeHue, npu r/t <= 300, paBHoe MEHbIEMY W3 3HaueHwit R wam cEt/r,

a npwu r/t > 300, paBHoe cEt/r (3aecb r - paauMyc cpeavHHON NOBEPXHOCTU 060/I0YKM; t - TOAWMHA
060/104KHM).
3HayeHna KoadOMLMEHTOB I U C CeayeT onpenenaTb COOTBETCTBEHHO No Tabanuam 24 n 25.

Tabnuua 24
3HaueHUe Kosbbuumenr ncu npu r/t
R, H/mm2
0 25 50 75 100 125 150 200 250
R <= 140 1,00 0,98 0,88 0,79 0,72 0,65 0,59 0,45 0,39
R >= 280 1,00 0,94 0,78 0,67 0,57 0,49 0,42 0,29 -
[lpumeuaHue . 3HaueHus xosbduumenToB ncm npu 140 H/MmM2 < R < 280 H/mmM2
u oJis IPOMEXY TOUHEIX 3HAUYEHUN r/t crienyerT BEIUMCJIISATH JIMHEMHOM
MHTEPHOJAUMEN .
Tabnnua 25
3HaueHue r/t <= 50 100 150 200 250 500
Kosdbuument c 0,30 0,22 0,20 0,18 0,16 0,12

IpuMeuyaHre. JIJig NPOMEXYyTOUHBIX S3HAaueHMi r/t Ko3bOUUMEHTEH C cJjemyerT
BEIUMCJIATEL JIMHEMHOM MHTEPIIOJIALMEN.

B CQlydae BHEUEHTPEHHOro CxXatha napansienbHo o6pa3y}ou.|,MM WAW 4muctoro wusrmba B
,u,mameTpaanoﬁ NNOCKOCTU NPU KaCaTeJibHbIX HaAMNPAXEeHUAX B MecCTe Hambonbluero MOMEHTa, He

3/2
npesbiwatowmx 3Havenuns 0,07E(t/r)”°, HanpskeHnne O, [OMKHO ObiTb YyBEIUYEHO B



! !
(1,1-0,10]//0,) pasa, rae O, - HauMeHbluee HanpsKeHUe (PACTArMBAIOLLME HAMPSXKEHUA CYMTATH

oTpuLAaTENbHbIMN).
7.5.18. B Kpyrabix Tpybax, paccynTbiBaeMbiX KaK CXaTble MAM CKATO-U3rmbaemble CTEPXKHM MO

pasgeny 7, Npu YCNOBHOW TMBKOCTU /Tzftx/R/E >0,65, gonkHO 6biTb BbLINONHEHO YCAOBUE
280
1+l400B
E

Kpome 3T0ro, ycToM4mMBOCTb CTEHOK TakMX TPY6 Ao/KHa ObiTb NpoBepeHa no 7.5.17.
PacueT Ha ycTOMUYMBOCTb CTEHOK 6ecluoBHbIX TPY6 He TpebyeTcs, ecan r/t He npesblilaeT 3HaYeHU

1,7JR/E uau 35.

r/t<

8. PacyeTHble AAunHbI K npeaenbHble rmoKocTu
3/1EMEHTOB a/IIOMUHUNEBDLIX KOHCprKLI,MVI

8.1. Pac4eTHble A/ MHbI 3/1EMEHTOB MI0CKMX Gepm 1 cBA3en
8.1.1. PacyeTHble [/IMHbI CXKaTbIX 31EMEHTOB MNIOCKMX Gpepm U cBasel B ux naockoctn |y u u3

NMAOCKOCTHU |ef 1 (pucyHOK 8, a, 6, B, T), 33 UCKIOYEHUEM 3/IEMEHTOB, YKa3aHHbIX B 8.1.2 n 8.1.3, cneayet

NPUHMMATbL No Tabanue 26.

a) —

8) A

W\
A'\._ _/.’
Y
a - TPeyrosibHaA co CToMKamu; 6 - packocHas;
B - TPEYroJIbHaA CO LUMNPEHTeAMM; I - NOJIyPacKOCHas
TpeyrosbHas; A - nepekpecTHas

PucyHok 8. Cxembl ana onpegeneHns pacyeTHbIX 4JMH
CKaTbIX anemeHToB (0603HaYeHuA - cm. Tabanuy 26)
peweToK depm

Tabnuua 26

PacueTHbe IOJaIMHBEL 1

HanpaBJjieHue MNPOIOOJILHOTO mM3rmba sjeMeHTa GbepMer
ef

u 1
ef,1

IIOSICOB | OIOPHEIX IPOUMX
PaCcKOCOB | 2JIEMEHTOB
n peumeTku

OIOPHEIX




CTOEK

1. B myockocTu depmer 1

ef
a) nnsa dbepM, KpoMe YKas3aHHHEX B nos3uuum 1, ©O; 1 1 0,81
©) niaa depM M3 OOMHOUHEIX YI'OJIKOB U bepMm 1 1 0,91
C NPMKPEIJIEHMEM 3JIEMEHTOB pPeleTKM K IIoAcaM

BIIPUTEIK
2. B HamparJIeHUM, NEPIEeHIUKYJISPHOM IIJIOCKOCTHU
bepmMbl (M3 nyockocTu depMer) 1

ef,1
a) nnsa dbepM, KpoMe yKaz3aHHHX B nosuuum 2, 0O; 1 1 1
1 1 1
©) nna depM C NPUKPEINJIEHMEM DJIEMEHTOB 1 1 0,91
peleTK K [NOACaM BIPUTHEK 1 1 1
3. B mnoboM HampaBJIEeHUM 1 =1 onsa bepm 0,851 1 0,851
ef ef,1

M3 OOMHOYHEIX YTOJIKOB MNPM OIMHAKOBBIX PACCTOAHMAX
MeXIy TOdUKaMM 3aKpeIJIeHUd SJIEMEHTOB B IJIOCKOCTHU
M U3 HJOCKOCTM (QepMEl

OboBHaueHMsa, NPMHATEHE B Tabauie 26 (CM. PUCYHOK 8):

1 - reomMmeTpMueckKas IOJMHA SJIEMEHTa (paccTosgHMUe MeXIoy LeHTpaMu
OmmxayMx y3JIOB) B IIJIOCKOCTU (QEepMH;
1 - paccrogHMe Mexny Yy3JlaMM, 3BaKpPEeIJIEHHHMM OT CMeUleHUS U3 IIJIOCKOCTU
1

@epMm (HOHC&MM @epM, ClieunalJlb HEIMM cB4aA3AMHU, XeCTKMMMN IIJIMTaMIMm HOKpHTMﬁ,
IIPUKPEIIJIEHHBIMM K IIOACY CBAPHBIMM HIIBaAMM WMJIV 60ﬂTaMM, n T.H.).

8.1.2. PacuetHble gamnbl |y v | | BepxHero nosca depmbl (HepaspesHoro crepiHs) NOCTOAHHOTO

ceyeHnAa C pas/IMYHbIMU CHKUMALWMMU NN PACTATUBAOWMMU YCUNNUAMU Ha YH4aCTKax (l-IVICfIO y4acCTKOB
paBHON gauHbl k >= 2) B NpeanofiodKeHUW LWapHUPHOTO COMPsXKeHUs (PUCYHOK 9, a) 3nemeHToB
peLleTKn 1 CBA3EN, f0NYyCKaeTca onpenenaTb Nno Gopmynam:

B MNI0CKOCTM nosica pepmbl

l. = (0,17« +0,83)1 > 0,8l , (62)

rae o - OTHOLWEHWE YCUAWA, COCeAHEro C MaKCUMaZbHbIM, K MaKCMMaIbHOMY YCUAMIO B MaHeNax
depmbi; npu atom 1> o > —0,55;
M3 NJIOCKOCTM nosAca depmbl

., =[0,75+0,25(8/k -1)**]I, > 0,5, (63)

rae [ - OTHOWEHWE CyMMbI YCUAIUIA Ha BCEX yYacTKax (paccmaTpuMBaeMom 4/IMHbI MeXay TOUKaMu
3aKpenneHna nosAca M3 MJOCKOCTM), KPOME MaKCUMaNbHOro, K MaKCMManbHOMY YCU/IMIO; NPU 3TOM
(k—1)>p>-0,5. Mpu sbluncnennn napametpa f B dopmyne (63) pacTarmsalowme ycuaus B
CTEPKHAX HEOBX0ANMMO NPUHUMATL CO 3HAKOM "MUHYC".
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a - nosic ¢epmbl; 6 - BETBb KOJIOHHbI

PucyHok 9. Cxembl gnsa onpegeneHns pacyeTHoM A/IMHbI 31EMEHTOB

PacyeTHble anuHbl |

o U Ief 1 BETBU CKBO3HOM KOJ/IOHHbI MOCTOAHHOIO Ce4YeHuA (Hepa3pe3Horo

CTEPXKHA) C PA3MUYHBIMM CHKUMAIOWMMM YCUAMAMM Ha Y4acTKax (YMCNO y4aCTKOB PaBHOM AAMHbI k >= 2)
C TPaHWYHLIMW YCNOBUAMM, KOrAa OAMH KOHEL, CTEPKHA (HWMKHMWI) »KeCTKO 3aKpenseH, a Apyron -
LWAPHUPHO ONEPT B MJIOCKOCTM PeLeTKU MPU LIAPHUPHOM KPEenaeHUMM K Hemy 3/1eMEHTOB PeLleTKM
(pucyHoK 9, 6), ponyckaeTtcsa onpeaensaTb No Gopmynam:

B MJIOCKOCTM BETBU

|, =+/0,36+0,594° > 0,61, (64)

roe ¢ - OTHOLWIEHME YCUANA, COCeAHEro C MakCMManbHbIM, K MaKCMMaNbHOMY YCUAUIO B MecTe
sagenku; npuatom 1> >0;
13 NNOCKOCTM BETBM

;. =(0,6Vk +0, 54,8)% > 0,51, (65)

rae [ - oTHOWEHMe CyMMbl YCUAMIA Ha BCeX yuacTKax, KPOMe MaKCMMasbHOTO, K MaKCMMa/lbHOMY
ycunmio B mecte 3agenku; npu atom (K—1)> £>0.
B 06oux caydasnx | - gnnHa yuacTka (cm. pucyrku 8 u 9); |, - pacctosHre mexay Toukamm ceaseit

M3 MNJOCKOCTM CTEpPXKHA (CM. PUCYHOK 9), M pacyeT Ha YCTOMYMBOCTb CAeAyeT BbINOAHATb Ha
MaKCMManbHOe ycunue.

8.1.3. PacuetHbie annnbl | u |, (npu ponywernn, 4to oHM He 3aBUCAT OT cooTHOWeEHMSA

YCUANIA) 3NEeMEHTOB NEPEKPECTHOW PELLETKU, CKPENIeHHbIX Mexay coboi (CM. puUcyHOK 8, 4), cneayet
NpPUHMMATL No Tabauue 27.

Tabnnuya 27

KoHCTpyKLUMS y3Jjla [IepecCedeHUusd PacueTHas mjuHa 1 U3 MJIOCKOCTU
BJIEMEHTOB peleTKU ef,1

bepMBl (CBA3M) NpPM NOIOOEPXMBAUEM
BJIeMEeHTe




pPacTAHYTOM | HepaboTanimem CXaToM

Oba »JjieMeHTa He IIpephBaKnTCHd 1 0,71 1
1 1
[IonmepXMUBaLMY BJIEMEHT I[IPEephBaeTCsa
1 IepeKpeBaeTCa QaCOHKONM:

paccMaTpMUBAEMEIN BJIEMEHT 0,71 1 1,41
He IpephBaeTcsd 1 1 1
paccMaTpMUBAEMHM BJIEMEHT IIpPephBaAeTCH 0,71 - -
1 IepekpeHBaeTcsa (aCOHKOM 1

ObosHaueHUs, NPUHATEHE B Tabjiuie 27 (CM. PUCYHOK 8, I):

1 - paccTosgHMEe OT LeHTpa y3Jja O¢epMel (CBS3M) OO TOUKM IIepecedyeHusd
BJIEMEHTOB;
1 - nojHas TreoMeTpuueckas IJMHa DJIEMEHTA.
1

8.1.4. Paguycbl MHEpPUMM | CEYEHUN 3SIEMEHTOB W3 OAMHOYHbLIX YrOJIKOB MPU OnpeaesieHnn
rmMbKocTu cieayeT NPUHUMATL:
npu pacyeTHoW AanvHe 3snemeHtTa He meHee 0,851 (roe | - paccToAaHue mexay LeHTpamu

BAMKaNLWKX y3108B) - MuHUManbHbiMm (T =1 . );

B OCTa/IbHbIX C/AY4anaX - OTHOCUTENIbHO OCKM YrOAKa, NePNeHAMKYNAPHON WAM NapannenbHom
nnockoctn depmbl (I =1, nam = iy B 3aBMCMMOCTU OT HanpaBs/ieHMA NPOAOAbHOIO U3ruba).

8.2. PacyeTHble A/IMHbI 3/IEMEHTOB NMPOCTPAHCTBEHHbIX PELLIETYATbIX KOHCTPYKLMIA

8.2.1. PacuyeTHble A/UHbI |ef M paguycbl MHEPUMM CEYEHUM | CXKATblX, PaACTAHYTbIX W

HEeHarpy»XeHHbIX 31€MEHTOB NPOCTPAHCTBEHHbIX KOHCTPYKUMIA (pUCYHOK 10) M3 OANHOYHBIX YFOAKOB NpU
onpeaeneHnn rmMbKoCTn cneayet NPUHMMAThL no Tabanuam 28, 29 1 30.

8)

4/

,II
fromrm L

a,6,B-c coBMeLWEHHbIMN B CMEXKHbIX FPpaHAX y3/1aMU;
r, A -CHe coBMeWeHHbIMU B CMEXHbIX FPaHAX Y3/1aMU;
€ - C4YaCTU4YHO CoOBMELLEHHbIMN B CMEXKHbIX rPaHAX y3/1aMU

PucyHok 10. CxeMbl NPOCTPAHCTBEHHbIX PELIETYATbIX KOHCTPYKLNIA

Tabnuua 28

DJIEMEHTEL IIPOCTPAaHCTBEHHEIX CxaTele u HEeHaT'pyXeHHEIe PacTdaHyTHE 3JIEeMEHTH



KOHCTPYKLMN DJIEMEHTEH
1 i 1 i
ef ef
[logsca mo PUCYHKY:
10, a, 6, B 1 i 1 i
m min m min
10, o, & 0,731 i 0,731 i
m min m min
10, e 0,041 i 0,641 i
m min m min
Packoce 1O pHMCYHKY:
10, a, & Mo 1 i 1 (L ) i (1)
d dc min d dl min X
10, 6, B, T, e MO 1 i 1 i
d d min d min
Pacrnopkm 1o pUCYHKY:
10, 6, e 0,801 i - _
c min
10, B 0,481 5L
¢} min

ObosHaueHus, NPUHATEHE B Tabiuie 28 (cM. pucyHok 10) :

1 - YCJIOBHad OJMHa, IpMHMMaeMmas O Tabauue 29;
dc
M0 - koobdmMUMeHT pacyeTHOM IJIMHE packoca, IpuMHMMaeMelt no rTabdmnuie 30.
d
[IpuMmeuanmsa. 1. Packoce mo pucyHky 10, a, O B Toukax IIepeCeuyeHus
OOJIKHBEL OBITH CKpPEIJIEHB MexIy CoOoM.
2. 3HaueHue 1 OJIS PacIopoK O pucyHky 10, B IaHO IJiS PaBHOIIOJIOYWHEIX
ef
YTOJIKOB .
3. B ckobxax OaHB 3HaueHuUs 1 “ 1 1Omg packoCOB M3 IIJIOCKOCTU I'PAaHU
ef
KOHCTPYKLUM.
Tabnuua 29
KoHCTPYKLMSA y3Jla IepeceueHust YcyoBHas IJiMHa packoca 1
SJIEMEHTOB pPeuleTKU dc
IpK NOIIepXMBakllleM BJIeMeHTe
PacTAHYTOM HepaboTawumeM |cxaToM
Oba CcTepXHS He IPepbHBalTCsa 1 1,31 0,81
d d dl
lloomepXMBaKIMM 3JIEMEHT IIPepHBaeTCs
M NepeKphBaeTCcsa QaCOHKOM;
paccMaTpMBAEMEI BJIEMEHT
HEe IPEepPHBAeTCS — B KOHCTPYKIMIX
II0 PUCYHKY:
10, a 1,31 1,61 1
d d dl
10, & (1,75 - 0,15n)1 | (1,9 - 0,1n)1 1
d d dl




Y3eJl nepecedeHMd DBJIEMEHTOB 1 1 1
3aKpenJjieH OT CMeUleHUSd U3 IIJIOCKOCTU d d d
rpaHM (ouadbparMom M T.II.)

ObosHaueHMe, MHpMHATOe B Tabiuie 29 (cMm. pucyHokx 10) :
n =1 l/(I l)r
m,min d d,min m

rone I nu I - HayMeHblIMe MOMEHTEL MHepLun ceueHuda
m,min d,min
COOTBETCTBEHHO IIOfSCa M packoca.
Ipumeuanue. Ilpy n < 1 m n > 3 B QopMmysnax Tabauuel cJelyeT NIPUHMMATH
COOTBETCTBEHHO N = 1 u n = 3.

Tabnuua 30

[IpukpenjyieHre packoca K nodAcaM| 3HaueHue |3HaueHMe MO npu 1/1 , PaBHOM
n d min

o 60 ce. 60 mo 160 cB. 160

CBapHBEIMM WBaMM, OOJITaMU WJIU o 2 1,14 0,54 + 361 /1 0,765
3akJienkamMy (He MeHee IBYX), min
PacCIOJIOXEHHEIMM BIOJIbL pPackoca

Cermie 6 1,04 (0,54 + 28,81 /1| 0,740

min
OnHuM OoJITOM 6e3 (aCOHKM Mpw swobeix |1,12 |0,64 + 28,81 /1] 0,820
3HAUEHUIX min
OBo3HaueHUs, NpuHATHEe B Tabmiuie 30:
n - no Tabnauue 29;
1 - nnmHa, OpUMHMMaeMmas paBHOM: 1 - IoJjs packocoB mno pucysHky 10, ©,
d
B, 1, e; 1 no Tabmnuie 29 - Ojusg packocoB Io pucyHky 10, a, Ino.
dc
[IpuMeuanma. 1. 3BHadeHMe MO npu 2 <= n <= 6 cJjeznyer onpemnesfaTh

d
JIVHEMHOM MHTEPIOJIALUEeN.
2. Tlpy OpUMKPEeNJIeHMM OIOHOTO KOHIa pacKoca K nosacy 6es3 QacoHOK CBapkou

nnu BoJsiTaMM, a BTOPOI'O KOHIA - uYepes3 QacoHKy KOBOOMLUMEHT pacueTHOM  IJIMHE
packoca cJjenyeT npuHMMaTh paBHEM 0,5(1 + M0 ); T@OpM [OPUKPENJIEHUM 000oUX
d
KOHIIOB PackocoB uepes dacoHxm - Mo = 1,0.
d

8.2.2. [ins onpefeneHnn pacyeTHbIX AJIMH PAcKOCOB MO PUCYHKY 10, B Npu npuKpenaeHun mux 6es
$aCoOHOK K pacrnopKke W MOSCy CBAPHbIMKU WBaMU uau 6ontamu (He meHee ABYX), PacnofioKEeHHbIMU

BAO/b PacKoCa, 3HayeHWe KospdULMEeHTa pacyeTHON A/MHbI [I, CNeayeT NPUHMMATb MO CTPOKe
Tabanubl 30 npu 3HaveHnn n "o 2". B cayyae npuMKpenaeHna Mx KOHLOB OAHUM 60NTOM 3HayeHue i,
cnegyet NpuHUMaTb No cTpoke Tabaumubl 30 "OgHum 6onTom 6e3 ¢dacoHKM", a MpU BblYUC/IEHUMU
sHauenus | no Tabanue 28 emecto p, cneayet npunmumats 0,51+ 24, ) .

KoHcynbTaHTIAKOC: NpumeyaHue.
B oduumanbHOM TeKcTe AOKYMeHTa, BMAMMO, AOnNylweHa onedyaTtka: NyHKTbl 6.1.1 - 6.1.3
OTCYTCTBYIOT.




8.2.3. PacuyeTHble gauHbI |ef M paguycbl UHEPUUU i 3NeMEHTOB M3 TPYD MAM NapHbIX Yro/KoB
cnenyet NPUHMMATb cornacHo TpebosaHmam 6.1.1 - 6.1.3.

8.2.4. PacyeTHble OAMHbI CXKATbIX 3/1€MEHTOB NPOCTPaHCTBEHHbLIX peLWeTvaTbIX I-(OHCprKLI,Mﬁ
AONYyCKaeTcaA onpeaenAatb U3 pacyeta C UCNOJIb3OBAHMEM CepTMd)MLLMpOBaHHbIX BbIHUCNUTENIbHbIX

KOMMN/IEKCOB (B NpeAno/ioxKeHMM yrnpyro paboTbl atoMUHUA U HegedhOopPMUPOBAHHOM CXEMbI).
8.3. PacyeTHble A/1MHbI KONOHH (CcToEK)

8.3.1. PacuyeTHble O/nHbI |ef KONIOHH (CTOEK) MOCTOAHHOTO CceyeHua cneayeT onpeaenaTtb no
dopmyne

le =4, (66)

rae | - AnMHa KOIOHHbI, OTAE/IbHOrO Y4acTKa ee /M BbICOTa 3TaXKa.
KoaddpuumeHTbl pacyeTHOW AMHBI L KONOHH (CTOEK) MOCTOAHHOIO CeYeHUn caeayeT onpeaenstb

B 3aBUCMMOCTU OT YCHOBMVI 3aKpenneHna WX KOHLOB W BUAA Harpysku. Ona HeKoTopbIX Cayyvyaes
3aKpenneHnAa KOHU0B 1 BUAA HAarpyskn 3HayeHuAa [ npueeneHbl BTa6I'IMLI,e 31.

Tabanya 31

Cxema
3aKkpen-
JIeHUs
KONOHHL!
(cToMKH)
H BHA,
Harpy3sxu

[P T~ g~y

s
AN\IX

u

1,12

8.3.2. KoadduumeHTbl pacyeTHOU AOJIMHBI £ KOJMIOHH TMOCTOAHHOTO CEYEHMs B MJIOCKOCTM

OAHO3TaXHbIX PaM MPU KECTKOM KPEenieHUn puresiel K KOJIOHHaM M Mpu OAMHAKOBOM HarpyKeHuu
BEPXHWX Y3/10B, PAaCMO/IOXKEHHbIX B O4HOM YPOBHE, CNeayeT onpeaenats no popmynam Tabamupl 32.

Tabanya 32



Cxema pamel [TapameTpsl Koa¢dunment
p n pacyeTHO#H JUTHHE!
N N
: ISlC
J —
I 1l
. —
LN L N p=0 p=2 1= (67)
51 52 ‘ k (n] + ny ) n
I 1] - B YT E A
’&_ 91 k+1
ll g ll o o2 kZZ
N N
!: T I slc
]‘: It ~ p =00 I Cl
LT n+0,56
' =] (68)
N o N N n+0,14
sl £2 . k ( n] + "2 )
I:-J £ Iy ~ k+1
G Al A k> 2
O6o3nauenus, npuramole 6 mabauye 32: .
L, L1, I, — MOMEHTEI MHEDLIMH CEUEHHS PUTENIEH, MPUMEIKAIOMIMX K BEPXHEMY KOHLY NPOBEPICMON
KOJIOHHBI;
L., [, — COOTBETCTBEHHO MOMEHTb! MHEPIHH CEYEHHS ¥ JUTHHA IPOBEPAEMOH KOJIOHHBEL,
1, Iy [; — npoNETEl paMel,
k — 9uco NpoJEeToB;
I s lc ! s Zlc
n=-"%. ny=-2==; p— OTHOCHTENBHAS HECTKOCTb HIDKHHX y3/OB.
1 cll I c12
Mpumeuanume — Jlns xpaiinelk KONOHHBI cBOGOAHON MHOTOTIPONIETHOMA paMbl xoadPuimenT p
CAeYET ONpEMENATE MY 3HAYEHNUSX P U 1 KaK I KOJIOHH OXHONPOJNETHOH paMel.

Mpv WapHUPHOM KpenaeHnn purenei K KonoHHam B popmyne (68) cnegyet npuHMmathb n = 0.
8.3.3. PacuyeTHyl0 A/IMHY KOJMIOHH pamM B HamnpaB/leHMM BAONb 34aHUA (M3 MAOCKOCTM pambl)

cnenyeT NPUHUMAaTb PaBHOMN PACCTOAHUIO MEXAY TOUKAMU, 3aKPEnIeHHbIMU OT CMEeLLLEHUA U3 NJI0CKOCTU
pambl (ONopammn KOMIOHH, NOAKPaHOBbLIX 6aN0K U NOACTPONUbHBLIX GepM, Y31amMmn KpenaeHusa ceasei u

pun

renei nT.n.).
PacyeTHylo AO/MHY [OOMYyCKaeTca onpefenAaTb Ha OCHOBE PacyeTHOM CXeMbl, YUYUTbIBaOLEN

d)aKTMLIECKVIe YyCnoBuA 3aKpenieHna KOHUO0B KOJIOHH.

8.4. MpegenbHble rMHKOCTU 3N1eMEHTOB
8.4.1. TnbKoCTN 3nemeHTOB /”L=|ef /1, Kak npaBMNO, He AOMKHbI NpPeBbilaTh NPeAenbHbIX

3HayeHuit A, , npuseseHHbIX B Tabanue 33 ANA CKaTbIX 31EMEHTOB U B Tabauue 34 - ANA PacTAHYTbIX.

an 3TOM r'MbKoCTb PaCTAHYTbLIX 3/IEMEHTOB NPOBEPAETCA TOJ/IbKO B BepTVIKafIbHOIz NTIOCKOCTMH.

Tabnunua 33

DJIeMeHTHE KOHCTPYKLUM [IpenesbHada
TMOKOCTE CXaTBIX
BJIEMEHTOR JiaMbnoa
u

1.
peaxuumu

llosica, OINOPHHE PAaCKOCH M CTOMKM, Ilepenamlie OIOPHEHE 100




2. Ipoume mJeMeHTH Gepm 120

3. KOJIOHHEI BTOpPOCTEeIeHHEEe (cToMky daxBepka, OGoHapel 120
U T.I.), BDJEMEHTH pPelleTKM KOJIOHH
4. OJIeMEeHTH CBsA3elM, a TaKXe CTEepXHM, Ciyxallre I 150

YMEHBUIEHUSA PacCdeTHOM IOJIMHE CXAaTHX CTEpXHeM, M OpyTrue
HeHaTrpyXeHHEE DSJIeMeHTH
5. DJIeMeHTEH OrpaxXIamlMx KOHCTPYKLMN:
CUMMETPUYHO HaT'pyXeHHBE 100
HECUMMETPUUHO HaTPYyXEeHHHE (KpaMHMe UM YIJIOBHE CTOMKU 70
BUTPAXEN UM T.H.)

[IpuMeuanue. I[lpuBeneHHBEle B Tadmnuile 33 HOaHHEIE OTHOCHATCS K  3JIeMeHTaM C
CeUYeHUsAMM, CUMMETPUUHEIMM OTHOCUTEJIbHO IeMCTBMUS CUJI. lIpn CeueHusax,
HECUMMETPUUHBEIX OTHOCUTEJILHO INEeMCTBUS CWUJI, NOpelejibHyl TUMOKOCTL HAIJIEXUT
yMeHbmaThs Ha 30%.

Tabnuua 34
SJIEMEeHTH KOHCTPYKLMUN [IlpenesnbHass TUOKOCTH
PaCTAHYTEX DJIEMEHTOB
aaMbna
u
1. Ilosgca ¥ OIIOPHBEIE PaACKOCH IJIOCKUX (depm 300
2. Ilpoume »JeMeHTH GepM 300
3. CBa3u (KpoMe BJIEMEHTOB, [IOIBEPTARIMUXCSI 300

npeagBapmuTeJsIbHOMY HaTH)KeHVHO)

8.4.2. MNpun nposepKe FMOKOCTU PaACTAHYTbIX CTEPXKHEN MEPEKPECTHON peleTKn M3 OAMHOYHbIX
YroNIKOB pPagMyc MHepuuu cnegyetr NPUHUMATb OTHOCUTENbHO OCU, MNapasfieNlbHOM MOJIKe Yroska.
CTep»KHWN NepeKpPecTHOMN peLLeTKM B MecTe nepeceyeHus A0KHbI ObITb CKpenaeHbl Mexay cobou.

8.4.3. [lnA pacTAHYTbIX PAaCKOCOB CTPOMMU/bHbLIX GEPM C HE3HAUYUTENbHBIMU YCUANAMMU, B KOTOPbIX
npyv HebNAronPUATHOM PACMNONONKEHUM HArPy3KM MOXKET M3MEHATbCA 3HaK Yycuausa, npeaenbHasn
rmbKocTb NPUHUMAETCA KaK O1A CXHKaTbIX 3/1eMEHTOB, NPU 3TOM COeaANHUTENIbHbIE MPOKNAAAKN OO0/1XKHbI
YCTaHaB/INBATLCA He pexxe Yem vyepes 40i.

9. PacyeT 3/1eMeHTOB KOHCTPYKLMI C NPUMEHEHNEM
TOHKOJINCTOBOIO a/IlOMUHNA

TOHKO/ICTOBOM aNIlOMUHMIA CieayeT NPUMEHATb B KAUYECTBE 3/1IEMEHTOB OrParkKAAtoLLIMX U HECYLUNX
KOHCTPYKLUNA:

a) membpat;

6) NNOCKMX NINCTOB, YKPenaeHHbIX pebpamu UAW cneunanbHOM LTamMNOBKOW;

B) NJOCKMX /AINUCTOB M JIEHT, MNpeABapuUTe/IbHO HaMpPAXEHHbIX Kak B OAHOM, Tak W B ABYX
HanpasaeHUAx;

r) robprpoBaHHbIX MMCTOB 6€3 YKPENAEHNIN UK CO CNeunanbHbIMMU YKPENIeHUAMM.

9.1. dnemeHTbI, paboTatloLime Ha cKaTue u u3rnb

9.1.1. MpK pacyeTe Ha NPOYHOCTb CXKATOrO B OAHOM HaMpPaBJAEHMU NIOCKOTO /INCTA, WaPHUPHO
OMnepToro No KOHTypy (pucyHok 11), B pabouyto naowaab caedyeT BKAOYATh YacTb INCTA pasmepom 2c,
onpeaensembim no popmyne

c =116t E, (69)
R



rge t - TonwmHa nncra.
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b - nonHas WnpuHa ceveHus; ¢ - paboyana WMPUHA ceveHns
PucyHok 11. PacyueTHasa cxema caToro TOHKO/IMCTOBOTMO 3/1eMEHTa
9.1.2. MNpu pacyeTe TOHKOANCTOBbIX KOHCTPYKLMIN, YCUNEHHbIX NMPOA0bHbIMU pebpamu, B KOTOPbIX

JNCT Npu AENCTBUM MPOAO/IbHOM M MOMEPEeYHOM Harpysok, B pabouyio naouwagb pebep cneayet
BK/IIOYATb YacTb IMCTa pa3Mmepom ¢ (pUcyHoK 12), onpeaensaembim no popmyne (69).

a) b 0 ¢, ¢
c [+
4
e
Pebpo &ecTkoCTH / Pebipo xecTrocTH

a - NNIOCKUI NnCT; 6 - rodpUPOBaAHHbBIN UCT

PucyHOK 12. PacyeTHasa cxema TOHKO/IUCTOBbIX KOHCTPYKLMIA,
YCUAEHHbIX MPOA0/IbHbIMMK pebpamm

9.1.3. Mpun pacyeTe Ha MNPOYHOCTb JIMCTOB C BONHUCTBIMM M TpaneuneBUAHbIMU Todppamu,
a
LWAPHUPHO ONEPTbIX MO KOHTYPY M CHKMMAEMbIX B HanpasBneHUU rodppos, NPM OTHOLIEHUU 623

(pucyHoK 13, a) B pabouyto naowaab cneayer BKAKYaTb YacTb INCTa pasMepom 2c:

c=1,04 %(‘/DXDy +D,, ), (70)

_5 Ets - D thS. _i
Yood120-v) " Y YK 6 2K’

3pecb K, d - COOTBETCTBEHHO Liar 1 A4AnHA NO NepUMETPY 04HOWM NOAYBOHbI (PUCYHOK 14);

rne D, =El; D

|, - MOMEHT “HepLMK OHOW BONHDI;
v =0,3 - koadPpnumeHT nonepeuHol gedopmaumu;
G - moaynb casura.

@) = = o[
= ==S)
1]

6 Pebpo xecTkocTH
"KQ—'——[
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a aq d




a - 6e3 nonepeyHbIx pebep *KecTKocTH;
6 - c nonepeyYyHbIMKU pebpamm KeCcTKoCTH

PucyHok 13. PacyeTHan cxema cxKatoro roppmpoBaHHOro ancTa
a) a
N\ Y T
NS/ N

K K
d

6)

9
[~

K K

a - TpaneymeBngHbIN rodp; 6 - BOAHUCTBIN rodp
PucyHok 14. FeomeTpuyeckne napameTpbl Aaa roppa
a <
Korga oTHoweHne — <3 wan rodpupoBaHHLIA AUCT PasfenaeTca nonepeyHbiMm pebpamm,

a
MMeloWMMU MOMeHT uHepunn | (cm. 9.1.4), Ha papg Aveek C COOTHOLIEHMEM CTOPOH B<3 (cm.

pucyHoK 13, 6), 3HaueHue ¢ cneayeT onpeaenatb no popmyne

K b? a’
c=0,74 |—| ,/D,—+2D, +D, 6 — |.(71
tdR \/ *a? Y Y b? (71)

B popmyne (71) ob6o3HaueHuUA Te e, uTo B dopmyne (70); 3HaueHus a n b cneayeT npMHMMaTL No
pUCYyHKy 13.

Mpy HaAnuMKU NPOAO/bHbIX pebep (pucyHok 15) B pabouyto naowagb cieayer BKAOYaTb Naolanb
3TuX pebep 1 YacTb INCTA Pa3MEPOM C B KaXKAyto CTOPOHY OT pebpa.

1-1
b b

i@
iy

=

:>
-
[
[

T
|

N
= -‘-‘4

b

I S

W | P —

1 - npoponbHble pebpa; 2 - nonepeyHble pebpa

PucyHok 15. Cxema nantbl U3 rodppmpoBaHHOro INCTa
C NPOAONbHbIMM U MONepPeYHbIMU pebpamu

9.1.4. Npwu pacuete no dopmyne (40) MOMEHT MHEPLMKN NOMNEPEYUHbIX pebep KeCTKOCTU He 0/IKEH
6bITb MeHbLUE BENNYMHDI



4
1, > '4*23 (72)

Ecnv rodpupoBaHHbIV IUCT M NonepeyHblie pebpa MMetoT PasInyHble MOAYIN YNPYTrocTH, TO

4
L
4E.a

rae E, - moaynb ynpyroctu matepuana pebpa.

O603HaueHua B popmynax (72) u (73) Te ke, uto B popmyne (70).

B cnyyae, ecnm 3HayeHuA |S MeHbLUE YKa3aHHbIX B dopmynax (72) u (73) BeIMUMH, TO 3HAYEHME C
noacuutbiBaetca no dopmyne (70).

MNpwn aTOM 3HaveHune Dy cnepyet NPUHMMATD

K Et’ El
D, =— +
Y od120-u) a

S

9.1.5. FfodppmMpoBaHHbIN NCT, HE UMEILWNI ycuamBatowmx pebep, npu AeNCTBUN NONepeyHoin
Harpysku cieayeT paccuuTbiBaTb Ha U3rnb no popmynam (17) n (18) Kak 6anky.

Ona nuctoB C TpaneumeBUaHbIM rOPPOM pPasMep CHKaTbiX MOJOK, BK/IOYAEMbIX B pacyeTHoe
ceyeHue, cnefyeT onpeaenats no popmyse (69). Mpu stom B dopmynax (17) n (18) W, un |, cnepyer
BbIYMCNATb 414 paboyeit naowanm ceyeHus.

9.1.6. Mpornb f ceoboaHO onepTbix rodpPMPOBAHHDLIX INCTOB NPU N3rMbe cnenyet onpenenatb no
dopmyne

f=af,, (74)

rae o - KoadPUUMEeHT, yuuTbiBalOWMIA YyBeENMYEHME npornba BCaeacTBue gedpopmaunu
nonepeyHoro ceyeHUA rodppnpPoBaHHOIO NCTa NOL HAarpy3Koi U NPUHUMAEMbIN:

AN BOJIHUCTbIX JINCTOB M JIMCTa C TpaneuveBUOHbIM FOPPOM C MPUKNEEHHBIM ECTKUM
yTenauTenem (Tuna neHonnacra), pasHbim 1;

ANA TpaneumesuaHbIX - no Tabauue 35;

f, - nporn6 roppuposaHHoro nucrta, paboratowwero Kak 6anka, npu BbluMcaeHUM Kotoporo |,

NPUHMMAETCA cornacHo 9.1.5.

Tabnuua 35
OTHOWEeHKE B3HaueHMe ajibba npu yIJe HakJIOHa OOKOBEIX TI'paHey rodpa, Ipan
b/a
45 60 75 90

>= 2,0 1,10 1,14 1,20 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

OBo3HaueHMs, NPMHATHEe B Tabimue 35:

b - paszmMep HaAKJIOHHOW TI'PaHU;

a — pasMep CXaTolM I'OPU30HTAJIbHOM I'paHM (CM. puUCyHOK 14)

[lpumeuyaHue . 3HaueHus ajbda I0Jig NPOMEXyTOUHEIX OTHOWEHMN b/a ciemyer
onpenesyiaTh JIMHEMHOM MHTEepPIOoJIaluMel.




9.1.7. W3rnbaemble TOHKONUCTOBbIE KOHCTPYKLUMU C TFOGPUPOBAHHBIM JIMCTOM, YCUAEHHbIM
NpoAoAbHbIMK pebpamu, ciegyeT pPaccunTbiBaTb Ha NPOYHOCTb M NPOrM6 C yYeToM BK/tOYEHMA B paboTy
pebep M 4acTM NCTa Pa3MEPOM C B KaxKayl CTOPOHY OT pebpa (cm. pucyHok 12, 6), onpeaensembim no

dopmyne (70) HeE3aBUCMMO OT HA/IMUMA NoNepeyHbIx pebep.

9.1.8. MNpu pacyeTe crKaTo-U3rMbaemMbIXx U PaACTAHYTO-U3rMbBaembix roPpPUpPOBAHHBIX JIUCTOB C
TpaneuneBngHbIM roppom (0BLIMBOK TPEXCNOMHbIX NAHeNEeN C 3aKNaAHbIM YTENAUTEeIeM) Ha MPOYHOCTb
npu obecneyeHMn COBMECTHOM PaboTbl OOLWIMBOK M NPOAOSbHLIX pebep, KPOME MOMEHTOB MHEPLUUM
roppMpoBaHHbIX INCTOB OTHOCUTENIbHO MX HEWTPAJSIbHbIX OCEN, CAeayeT y4yuTbiBaTb MOMEHT MHeEpPLUH

ceyeHus, B KOTOPOE BXOAAT NPOoA0/bHble pebpa 1 YacTb 06LLMBOK pa3mepom C (PUCYHOK 16):

c=47 +309—3,3E—|;, Mm, (75)
a 10

roe — - OTHOWEHUE WNPUHDbI MaHENN K Wary nonepevyHbix pe6ep;
a

El « - YKeCTKOCTb rodppa OTHOCUTENbHO €ro HEeMTPaNbHOM OCK, AleNeHHaA Ha AMHY NO NepUMeTpy,

KH x m.

PucyHoK 16. CeyeHune TpexcioHoM NnaHenu

9.1.9. MecTHyIO YCTOMYMBOCTb CXKATbIX TFOPWU3OHTaNbHbIX TrpaHel wu3rnbaembix AUCTOB C
TpaneumesnaHbim rodpom (cm. pucyHok 14, a) cnefyeT NpoBepATb C yH4ETOM YMpPYroro 3alemaeHus

NPOAONbHbIX KPOMOK No dopmyne

t 2
o<k,.sE|—1|,(76)
a

rae o - CKMmarwuwme HanpAaxXeHnAa B rpaHn oT BHellHeNn Harpysku;

Kioc - KO3GOULMEHT, NpUHUMaeMbIit no Tabanue 36;
G - KoadPuuMeHT, NpUHMMaeMbli no Tabaunue 37.
Tabnuua 36
b
OTHOlEeHne - 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,4
a
Kondbouument 5,22 |5,15 |5,10 |5,05 |5,00 [4,95 (4,88 (4,84 |4,80 |4,72

k
loc

OBo3HauUeHMs, NPUHATHE B Tabiuie 36:
b - paszmMep HAKJIOHHOW TI'PaHU;

a — pasMep CXaToM I'OPMU30OHTAJIbHOM I'paHM (CM. puUCyHOK 14).




Tabnuua 37

curMa

OTHOlEeHne —-——-—-— 0,7 10,8 (1,0 1,2 (1,4 1,6 11,8 (2,0 12,5 [3,0
R

KosbhdpuumeHnT nmsera 1,00|0,86|0,76(0,67|0,61 |0,56|0,52|0,48(0,41|0,35

[IpuMeuaHue . HamnpsaxeHue cuIMa CJledyeT ONpenesyiaTb B 3aBUCUMMOCTM OT
HaAOpPSXEeHHOTO COCTOosHUS 1o bopmysam (76) - (79) npm mzsera = 1.

9.1.10. MecCTHylO YCTOMYMBOCTb BOJIHUCTBIX JIMCTOB Npu M3rmbe (cm. pucyHok 14, 6) cnepyet
nposepsTb No popmyne

O'SO,ZZQ'EtF_(W)

9.1.11. ObLLytO YCTOMYMBOCTb LIEHTPAIbHO-C}KATOro ropprMpPoBaHHOTO /IMCTA CAeAyeT NPOBEPATb B
COOTBETCTBUM C YyKasaHuamu 7.1.2 u Tabauubl .2 Mpunoxenusa . 3a pacyeTHy OJMHY crepyeT
NPMHMMaATb PACCTOAHWE MEXKAY 3aKpPenieHUAMU, NPenATCTBYIOLMMMU CMELLEHNI0 roppPUPOBAHHOIO
JINCTA U3 ero NJA0CKOCTU, HE3aBUCMMO OT Ha/IMUMA NonepeyHbIX pebep.

9.1.12. MecCTHyl0 YCTOMUYMBOCTb 31EMEHTOB ANCTa TpaneuueBnaHo Gopmbl NpU LEeHTPasbHOM
CKaTUK cnegyeT NPoBepAaTb No dopmyne

t 2
o <3,6CE (B) ,(78)

rae b - wupuHa G6ombImeit rpaHu.
MeCTHYI0 YCTOWYMBOCTb BOJHUCTOrO rOGPUPOBAHHOIO AWCTa NPU LEHTPasbHOM CKaTum creayet
nposepaATb No Gopmyne

o< O,lZé”EE .(79)
r

9.1.13. MecCTHYI YCTOMUYMBOCTb HAK/IOHHbIX FPaHeil /IUCTOB C TpaneuueBUAHbIM roppom (cm.
pUCYHOK 14) B MecTax OnMpaHuns Ha NPOroHbl UKW pUren pekoMeHayeTcs NposepATb no ¢opmyne (43) ¢
3ameHoi koapduumenta ¥, =0,9 Ha y, =0,7. Mpn 3TOM 3HaUEHWNA HANPAKEHUA T U KPUTUUECKMX

o, cnegyet onpeaenatb no Gopmynam:

HaNPAXKEHUNA Oy o, Ty Oy

2bt
7,25R
Gloc o T 72 ) (81)
8,25R



rne o,, O, - HOpMa/jibHble HanpAXeHua COOTBETCTBEHHO Y BerHEI\;I N HUXKHEN rpaHunL,

HaK/IOHHOM rPaHM INCTA, B3ATble CO CBOMMM 3HAKaMU;
b - pasmep HaKNOHHOM rPaHK, MPUHUMAEMbIN NO PUCYHRY 14;
Q - nonepeyHas cnna B NPoBEPAEMOM CEYEHUWN BOJIHbI IUCTA.
Kpome HaK/MIOHHbIX rpaHei HeEobXoAMMO NPOBEPATb Ha YCTOMYMBOCTb FOPU3OHTA/IbHbIE CXKaTble

rpaHun I'IpOd)MJ'IVIpOBaHHOI'O NUCTa, NPpU 3TOM MECTHbIe HanpAXeHna o,,. cneayet onpenenAatb ¢ y4eTom

ocnabneHus ceyeHua no popmyne

F
Gloc = - ’ (
2t(b, +2r)sina

85)

roe F - onopHasa peakuma, NpMxoaaLLanaca Ha o4HY BOJIHY JIUCTa;

b - WKpWHa NoAKM NporoHa unu purens;

r - pagnyc couIEHEHMA HAaKNOHHOW U TOPU3OHTa/IbHOW FPaHen NNCTa;

Q - YroN HaK/oHa rpaHn (cm. pucyHoK 14).

9.2. 9n1eMeHTbl MeMBPaHHbIX KOHCTPYKL MM

9.2.1. na NpONETHON KOHCTPYKLMM MEMOBPAHHBIX CUCTEM CaeayeT NPUMEHATb NOCTAaBAAEMbINA B
pYy/IOHaX aNtoMUHUEBBIA AUCT MapoK AMr2H2, AMr3H2 no FOCT 21631 1 F'OCT 13726.

9.2.2. PacyeT 3/1eMeHTOB MeMOPaHHbIX KOHCTPYKUMIA creayeT MPOM3BOAWTbL Ha OCHOBe
COBMECTHOM paboTbl MemMOpaHbl W KOHTypa C yyeTom WX AedOPMUPOBAHHOIO COCTOAHMA,
reoMeTPUYECKOM HENMHEMHOCTM MeMOpaHbl, HavyaNbHOro (MMmetowWweroca A0 HarpyXeHua) nposuca
membpaHbl.

9.2.3. Mpu pacyeTe ONOPHOro KOHTYPaA MeMBPAHHbIX KOHCTPYKUNUI cneayeT yunTbiBaTb:

0OCEeBOE CXKaTUE;

C)KaTue, BbI3bIBaEMOE YCUINSAMM CABUIA NO IMHUN KOHTaKTa MeMBpaHbl C 3/IleMEHTaMM KOHTYPa;

13rnb B ropM3oHTaNbHOM U BEPTUKANBHOM NAOCKOCTSAX.

9.2.4. Mpn NpUKpenneHnn MembpaHbl C IKCLEHTPUCUTETOM OTHOCUTE/IbHO LLEHTPA TAXKECTU
CEeYEHUA KOHTypa Kpome GaKTopoB, YKasaHHbIX B 9.2.3, Npu pacyeTe KOHTYPOB C/lesyeT y4uTbiBaTb €ro
KpyyeHue.

9.2.5. Mpu pacyeTe NPOCTPAHCTBEHHbIX G/JI0KOB (NaHenel) ¢ OAHOOCHbIM MpPeLBapPUTENbHbLIM
Hanps>keHnem BepxHeWh (KpoBeNbHOM) OOWMBKM NPWU HaIMYMKM TOPLEBLIX 3/IEMEHTOB KECTKOCTU
0obWMBKY cneasyeT BBOAMTbL B paboTy BepxHero (ckaTtoro) nosica Kapkaca 6/10Ka Mpu  ycnoBum
obecneyeHna Nx HaJeXHON COBMEeCTHOW paboTbl.

BennunHy npenBapuTeNbHOTO HATAXKEHWA OOLIMBKWM, PACMONOMKEHHON B CaTOM 30He, cneayet
onpeaensiTe U3 YC/I0BMA PAaBEHCTBA B HEWN HYJILO CYMMApPHbIX Hanps»KeHul (6e3 ydeta membpaHHbIX) npu
0eNCTBUN PacYETHOM HarpysKu.

Mpn KOHTPO/IE NPOLLECCA HATAXKEHMUA MO CUIOBLIM MapameTpamMm M BO3MOXKHOCTU perysnpoBaHua
PacTArMBaOWMNX YCUANIK UX BEANYMHY CNefyeT HasHayaTb C y4eToM KoadoduumeHTa ycnosuii paboTbl

Ve =1. Mpn KOHTPOJiIe TONbKO MO reomeTpuyecKkMm napameTpam HanpAXeHua B obwuBKe AO/KHbI

yAO0BNETBOPATb YCNIOBUAM!



rae O'p, O - HanpaXeHuna B JINCTEé COOTBETCTBEHHO OT MpeaBapuTe/IbHOrNo HaTAXEeHUA U OoT

BHELHEeMN HarpysKu.

9.2.6. Mpu Hagnexalem 060CHOBAaHUM BEIMUYMHY NPELABAPUTENLHOTO HaTAMEHUA OBLIMBKM,
PacnoNOXKEHHOM B CKaTOW 30HEe, AOMYCKAeTCs ONpenenaTb M3 YCNOBUA PAaBEHCTBA HY/0 CYMMApPHbIX
HanpaXeHU (6e3 yyeta membpaHHbIX) NpU AeNCTBUM HOPMATUBHOW HarpysKMu.

9.2.7. MNpu pacyeTe 31eMEHTOB MeMBpPaHHbIX KOHCTPYKUMIA C OOHOOCHbIM NpeaBapuTeNbHbIM
Hanps»KeHnem OOLWMBOK CleayeT yuyuTblBaTb AOMNOJIHUTE/NbHOE BO3AeNCcTBME MeMBpaHHbIX (LenHbIX)
ycuAnii B 06WMBKE Ha NPOAO/IbHbIE 3/1eMEHTbI KapKaca.

9.2.8. MembpaHHble KOHCTPYKUMW CiefyeT paccyMTbiBaTb Ha TemnepaTypHble BO3AENCTBUA C
YYETOM PasHOCTU K03PPULMEHTOB IMHENHOMO paclMpeHns maTepranoB MemMbpaHbl U KOHTYpa.

10. PacueT coegMHEHM KOHCTPYKUUI U3 aIlOMUHMEBBIX CMJ1aBOB

10.1. CeapHble coegnHeHUA
10.1.1. CeapHble WBbI C/ieAyeT paccymTbiBaTb No popmysiam Tabaumubl 38.

Tabnuua 38
CBapHLE MBH HanmpsaxeHHOe PacueTHasa bopmyna
COCTOAHUE

N

CTHIKOBEIE, PaCIOJIOXSHHHE CxaTue, —<1
LR, 7,

NeprneHONKYJIAPHO IOeMCTByW el Cuie pacTaxeHue

N
YTJOBHE Cpes — <1

ﬂf kf IWRWf 7/0

OBozHaueHMsa, NPUHATHE B Tabiuue 38:
N - pacueTHas NponojibHas Cuia;

|W - pacdyeTHas OJMHaA WiBa, paBHasg €TI0 IOJIHOM IJIMHe 3a BuueToM 3t mim 3k

£
(mpy BEIBOIE WIBa 3a NpenesiEl COeOMHEHMA Ha NOAOKJIAIOKM 3a PacdeTHYHn OJIMHY IBa
cJylenyeT NPMHMMATBE €TI0 HOJIHYK IJMHY) ;

£ - HauMeHbllas TOJIIMHA COEeOMHSIEMEIX BJIEMEHTOB;
/% - xos@duuUMeHT, OpMHMMaeMeli pabBHemM: 0,9 - npM aBTOMATMUECKOM OOHO—- U
nByxmnpoxonHou ceapke; 0,7 - npy aBTOMATMYECKOM MHOTOIPOXONHOM CBapke, IIpK

PYYHOM M MEeXaHM3MPOBAHHOM CBapKe C JIOOBIM UYMCJIOM IPOXOINOB;
kf - KkaTeT YyIJIOBOTO lBa, I[IPUHMMAEMEI PaBHBEIM KareTy BIMCAHHOT'O

PaBHOOEOPEHHOTO TPEYTOJIbHUKA.

CBapHble coegMHEeHUs BHAX/IECTKY ABYMA 060BbIMM LWBaMM (CM. PUCYHOK 1, 6) MMetoT pacyeTHoe
COMPOTUBNEHME, PABHOE PAaCYETHOMY COMPOTUB/IEHUIO CBAPHOTO COEAMHEHMA BCTbIK (CM. pUCYHOK 1, a)
npuv YcnoBuu, 4YTO N06OBblE LWBbI BbIMNOJIHEHbI C KAaTeTOM He MeHee TO/WMHbI MPUBAPMBAEMOTO
3/IEMEHTA M UX KOHLLbl BbiBEAEHbI 33 Npeaenbl COefMHEHUA.

10.1.2. CapHble CTbIKOBble COeAMHeHMA, paboTaiowme Ha M3rnb, cnepyeT paccyMTbIiBaTb MO
dbopmynam ana pacyeTa LeNoro ce4eHUs ¢ PacyeTHbIMU COMPOTUBAEHUAMM, NPUHATBIMM Mo Tabavuam 8
no.

10.1.3. CBapHble CTbIKOBble coeagMHeHMUA, paboTatowme ogHOBPEMEHHO Ha M3rnb un cpes, cneayet
nposepsTb No popmyne



2
o} o 2
L+ E+7s <R, 7., (87
> 4 wler (87)

roe o,, - HanpAaxexHue B CBapHOM COeJNHEHNN OT VI3FVI6a;

7,, - HanpA)eHne B CBApHOM COEANHEHUN OT Cpe3a.

10.1.4. Mpn ofHOBPEMEHHOM AENCTBMM CPE3bIBAOLMX HANPAXKEHUA B ABYX HAMPaBAEHMAX B
OLHOM M TOM e CeYeHWUW YrNOBOTO LWBa pacyeT ciefyeT NpoM3BOAMTb Ha PaBHOAEWNCTBYIOLLYIO 3TUX
HaNpAXeHU.

10.1.5. Yrnosble WBbI, NPUKPENAAIOWLNE 3NEMEHT, HA KOTOPbIN AENCTBYIOT OAHOBPEMEHHO 0CEeBOE
ycuave 1 usrnbatowmin MOMeHT, ciegyeT paccymTbiBaTbh No popmyne (27), B KOTOpOiA:

A, = A, - pacyeTHas nnowazap WBeOB;

I |yn - MOMEHTbl MHEepLUMM pacyeTHOW NAoWaAM LBOB OTHOCUTENbHO OCEl X-X WU Y-y

COOTBETCTBEHHO;
R =R, - pacuetHoe conpoTveieHue yraoBoro waa.

10.2. 3aKkneno4yHble 1 60ATOBbIE COEAMHEHMUA

10.2.1. B 601TOBbIX COEAUHEHUAX NPU AEUCTBMU NPOLOAbHON cunbl N, NnpoxoasalLel Yepes LLeHTP
TAXECTU CoeANHEHWA, pacnpeaeneHne 3Tol CUIbl Mexay 6bontTamm cnegyet NPMHMMaTb PaBHOMEPHbIM.

BontoBble WAW 3aKNEMNOYHbIE COEAMHEHWS, BOCMPUMHMMAOWME MNPOAOJIbHbIE CW/bl, caeayeT
paccunTbiBaTb Ha cpe3 BOATOB WU/IM 3aKNENOoK, CMATUE OCHOBHOIO METa/Ia U Ha pacTaxeHue 601ToB (BO
dnaHUeBbIx coeanHeHnsax) no dopmynam Tabanubl 39.

Tabnuua 39
Hanpsxexroe PacueTras dbopmyna ana PacuerHas dbopmyna ana
COCTOSHHUE COCOUHCHHA Ha Gontax COEMUHEHHKA Ha 3aKNECIIKaX
Cpes N N
——F—=<1 (88) 3 <1 (88,a)
nd nd
nng —— Rb: hng —— Rrs
4
Pactaxenue N
——<1 (90)
ndg -
n——Ry,
4
OTpEIB roNOBKH N
3aKNENKH - <1 (90,a)
nndhR,
Cwmsarune N N
COENMHAEMBIX —x1 (89) —xl (89,a)
3NIEMEHTOB ndep Xt ndRrp Xt
Obosnauenun, npurnamoie 6 mabnuye 39:
N ~ pacyeTHas npofonbHaA CHIA, AeHCTBYIOMAN Ha COEAUHEHHE;
n — 9ucio GOJTOB HIIM 3aKIENOK B COENHHEHUH,;
ns— 4ucno pabounx cpe3oB oxHOro 60iTa HIN 3aKIENKH;
d - mMaMeTp 3aiUICITKH (MJIM OTBEPCTHA AR 3aKJICNKH) MITH HapyXHbI# IHaMETp
crepxcHs 6onta;
Z! — HaMMeHbIIaA CyMMapHas TOJIIYHA 31EMEHTOB, CMHHAEMBIX B OXHOM
HanpaB/ieHuH;
dy— BHyTpeHHuii fuameTp pe3sbrl Gonta;
h = 0,4d — BbICOTa NOBEPXHOCTH OTPHIBA FOJIOBKH.

10.2.2. bonTbl, paboTalouMe OAHOBPEMEHHO Ha Cpe3 W pacTAXeHue, cnedyer MNpPOBepATb
OTAEe/IbHO Ha CPe3 U pacTAKeHue.
10.2.3. B KpenaeHUAxX 04HOro 3/1eMeHTa K Apyromy Yepes NpoKAaaKkn Uam UHbIe NPOMENKYTOUHbIE



3/IEMEHTbI, @ TaKXe B KpenneHmax ¢ 04HOCTOPOHHEN HaKNagKoi Yncno 60ATOB UKW 3aKNENOK AOJINKHO
6bITb YBE/IMYEHO MPOTMB PacyeTHOro Yncaa Ha 10%.

Mpy NPUKpPEnseHNU BbICTYMAOWMX MOMOK YrONKOB W/ LUIBEANEPOB C MOMOLLBIO KOPOTbILel
KO/INYeCTBO 6ONTOB, NMPUKPENAAIOWMX KOPOTbIW K 3TOM MOJKE, AOJ/IKHO ObiTb YBE/AMYEHO MNPOTMB
pacyeTHOro 4Yncna Ha 50%.

10.3. MoHTa)KHble coeAMHEHMSA HA BbICOKOMPOYHbIX CTa/IbHbIX 6oATax

10.3.1. MoHTa)KHble coeAUHEHMNA Ha BbICOKOMPOYHbIX CTaslbHbIX 60ATax cieayeT paccymUTbiBaTb B
NpeanosoXeHUn nepefadun AencTBYIOWMX B CTbIKax W MNPUKPENSIEHUAX YCUANIM 4epe3 TpeHue,
BO3HMKalOWeEe MO COMPUKACAOWMMCA MNJIOCKOCTAM COEeAMHAEMbIX 3/1eMEHTOB OT HaTAXeHuA
BbICOKOMpPOYHbIX 60nTOB. MMpK 3TOM pacnpeaeneHMe nNpoAOSbHOM cunbl mexay bontamm cneayet
NPUHMMATb PaBHOMEPHbIM.

10.3.2. PacyeTHOe ycuane Qbh , KOTOpPOE MOMKET BbITb BOCMPUHATO KaXKA0M NOBEPXHOCTbIO TPEHUA

COEAMHAEMbIX 31EMEHTOB, CTAHYTbIX OLHMM BbICOKONPOYHbIM 6HOATOM, crnepyeT onpeaenaTb Mo
dopmyne

Qo = Ron?o A st ! 74, (91)

rae Rbh - pacyeTHOE COMPOTUBJ/IEHUE PACTAXKEHWUIO BbICOKOMNPOYHOro 60nTa, onpeaensemoe
cornacHo Tabnuue .8 npunoxxerua I CM 16.13330;

Yy - KoadduumeHT ycnosma paboTbl coeanHEHNA, NPUHMMaEMbI pasHbim 0,8;

Am - naowaab ceyeHMa 6onTa HeTTO, onpeaenseman cornacHo Tabauue .9 npunoxenusa I CM

16.13330;
U - K0apdULMEHT TpeHua, NpUHMMaemblli no Tabanue 40;

7y - K03dpduumeHT, npuHumaemsiin no tabanue 42 CM 16.13330.

Tabnuua 40
Crnocob obpaboTku [leckocTpylHas TpaBiieHue Bes obpaboTku
COeIOMHSAEMBIX [IOBEPXHOCTEU OUMCTKA IIOBEPXHOCTU (mocjye oBe3XUPMBAHUA)
KosbdmumeHT TpeHMS MO 0,45 0,4 0,15

Ko/iMuecTBo n BbICOKOMPOUYHbIX 601TOB B COeAMHEHMMU NPU AEUCTBUN NPOAObHOW CUAbI CaeayeTt
onpeaenaTb No popmyne

N

n— m—
(AOM

,(92)

rae kl - KO/IN4eCTBO ﬂOBerHOCTeﬁ TPEHNA COeaNHAEMbIX 9/IEMEHTOB.
HataxkeHune BbICOKOMPOYHOIo 6onTa cneagyeTr npon3soanTb OCEBbIM yCUTUEM

P= RbhAbn'

10.3.3. PacyeT Ha MPOYHOCTb COEAMHAEMbIX 3/EMEHTOB, OCAabNeHHbIX OTBEPCTUAMM MOA
BbICOKOMPOYHble 60/TbI, CAeAyeT BbINOAHATL C YY4€TOM TOr0, YTO MOMIOBMHA YCUANA, MPUXOAALLErOCA Ha
Kaxapli B6OAT, B paccMaTpMBAEeMOM CEYEHMM YyKe nepefaHa cuaamu Tpenua. lNpu 3Tom NpoBepKy

ocnabneHHbIX CeYeHUi cneayeT NPoU3BOAUTL NO naowaamn cedeHusa 6pytro A npu A = 0,85A nam no
ycnosHoit nnowaan A =1,18A npu A, <0,85A.
10.4. CoeanHeHus ¢ ppe3epoBaHHbIMM TOPLAMMU

B coeanHeHunax ¢ ¢ppesepoBaHHbIMU TOPLAMWN CHUMAIOLWLYIO CUAY ciedyeT CYMTaTb MOJAHOCTbIO
nepeaaroLeica Yepes Topubl.


consultantplus://offline/ref=5FA895306C898AB48A965C3E07DC2B975F5A84C4A112D70277D9737013EE2CBE0105C49AD2699Do6g1I
consultantplus://offline/ref=5FA895306C898AB48A965C3E07DC2B975F5A84C4A112D70277D9737013EE2CBE0105C49AD2699Co6g2I
consultantplus://offline/ref=5FA895306C898AB48A965C3E07DC2B975F5A84C4A112D70277D9737013EE2CBE0105C49AD16999o6g7I

Bo BHELEHTPEHHO CXKaTbIX U CXKaTO-U3rMbaemblX 3/1eMeHTax CBapHble WBbl U 6ONTbI, BKAKOYaA
BbICOKOMPOYHbIE, YKA3aHHbIX COeAMHEHWNIN CnefyeT paccinTbiBaTb Ha MaKCMMAJsibHOE pacTArMBalolLee
ycuane oT AenCcTBMA MOMEHTA U NPOAONALHOM CUAbl NpU Hanbosiee HEGNArONPUATHOM UX COYMETaHUM, A
TaKXe Ha cAaBuratolLee ycuame oT AeCTBMUA NONepeyHor Cubl.

10.5. MNoAcHble coegMHEHUs B COCTaBHbIX banKkax

10.5.1. CapHble LWBbI, 3aKAENKM W BbICOKOMPOYHbIEe OONTbI, coeauHAlOWME CTEHKM U nosAca
COCTaBHbIX ABYTAaBPOBbIX 6aNoK, cnesyeT paccumTbiBaTb No dopmynam Tabaunubl 41.

Tabnuua 41
Harpyska Buna Qopmynsbl Ans pacyeTa NoACHLIX COSAHHEHUH B
COCAHHEHUA cocTaBHbix fankax
YrnoBeie 1Bk T
— <] (93)
23./' kf Ror Ve
HenonsimxHas aT
(pacmpenenexHas U BricokonpouHeie — <1 (54)
COCPENOTOUCHHAS) 60aTHI OpiY ek
aT
3aknenkn —X<l1 (94, a)
QI‘SYCnJ
YrnoBele WBLI
— <1 95)
MectHas Bricokonpounsie T 4o’
COCPENOTOUEHHAS GonTs! ok <1 (96)
Qbhyc 1
’ 2 2
Sakrenku avT” +a¥ <1 (96, a)
Ors¥ el

B popmynax (93) - (96, a) npuHATLI cneaytowme 0603HaYeHUs:

T = QS/| - caBuraiouiee NoAc ycuane Ha eguHULy ANWHbI, Bbl3blBaeMoe nonepeyHoi cuaoi Q
(3pecb S - cTaTMyYeCcKnit MOMeHT 6pyTTO Nosica 6aNIKM OTHOCUTENIbHO HEWTPAIbHOM OCK);

a - War NoACHbIX 3aKNENOK MW BbICOKONPOYHbIX 601TOB;

Q,, - PacueTHoe ycunmne oHOrO BbICOKOMPOUYHOTo 60ATa, onpeaensemoe no dopmyse (91);

kl - KO/1n4yecTBo I'IOBerHOCTEﬁ TPEeHNA coeanHAEMbIX 9/IEMEHTOB,
2

- pacyeTHOe ycuame OAHOﬁ 3aKNENKU Ha Cpes;

ns - 4YNCNO pacCyYETHbIX Cpe30B O,EI,HOVI 3aKNenKu,;

V =y, F/lef - JaBneHuWe OT cocpegoToyeHHoro rpysa F (3gecb )y - KoapduuwmeHT,
npuHMmaemblin cornacHo CM 20.13330);
|ef - YCNOBHaA A/IMHA pacnpeaeneHns cocpesoToYeHHOM Harpyskn, NpuHMMaemas no 7.5.4;

a - KO3OOUUMEHT, NPUHMMAEMBII NPU HArpyske No BepxHemy noAcy 6asku, B KOTOPOK CTEeHKa
npuctporaHa K sepxHemy noacy, & =0,4; npu oTCyTCTBUM NPUCTPOXKKM CTEHKM MW NPU HarpysKe no

HKHemy noacy o =1.

10.5.2. B 6asnikax C COEAMHEHMAMM Ha 3aKNenKaX UK BbICOKONPOUHbIX 6ONTaX C MHOFOAUCTOBLIMM
NOACHBIMM NaKeTamMu NPUKPENIeHNe Ka)aoro M3 JIMCTOB 33 MECTOM CBOEro TeopeTuyeckoro obpbisa
cneflyeT paccuMTbiBaTb Ha MOMOBUHY YCMAMA, KOTOPOE MOKET 6biTb BOCMPUHATO CEYEHMEM NINCTa.
MpUKpenaeHne Kaaoro IMCTa Ha ydacTKe MeAy AeNCTBUTENbHbIM MeCTOM ero obpbiBa M MecTom
obpbiBa NpeablayLero AUCTa CAefyeT paccuMTbiBaTb Ha MONHOE YCMAME, KOTOpoe MOXeT 6biTb
BOCMPUHATO CEYEHNEM NNCTA.



11. NpoeKTMpoBaHME ANOMUHNEBBIX KOHCTPYKLMIA

11.1. O6wue yKasaHUA Mo NPOEKTUPOBAHUNIO

11.1.1. Mpw NpOEKTUPOBAHUM ATIOMUHUEBBIX KOHCTPYKLUUI HEOHXO4MMO:

a) npegycmatpuBaTb CcBA3KM, obecneuymBalowMe B MPOLECCE MOHTa)Ka W 3KCMyaTauum
YCTOMYMBOCTb W MPOCTPAHCTBEHHYIO HEW3MEHAEMOCTb COOPYMKEHMA B LEJAOM M €ro 3/eMEHTOB,
Ha3Hayaa MX B 3aBUMCMMOCTM OT OCHOBHbIX MAPaMETPOB W pPEXMMA 3SKCrayaTauum COOPYKEHUA
(KOHCTPYKTUBHOW CXeMbl NPONETOB, TEMNEPATYPHbIX BO3A4ENCTBUIA U T.4,);

6) npepycmaTpuBaTb BO3MOMKHOCTb YKPYMHEHWUS 3/1eMEHTOB KOHCTPYKLMIA Ha CTpoUTesbHOM
naolwaaKe ons MOHTa)Ka MX KPynHbIMK B10KaMKn M obecneyeHmns yCTOMUYNMBOCTU OTAE/bHbIX 3/1IEMEHTOB
1 6/10KOB COOPYKEHUS B MPOLLECCE MOHTAXKa;

B) MpeAycMaTpMBaTb MOHTAXKHbIe KpenseHua 3/eMeHToB, obecrneynmBatoime BO3MOMKHOCTb WX
JIerkon cbopKM 1 yaobHOro BbINOJHEHUS COEANHEHMI HA MOHTaXe (YCTPOMCTBO MOHTaXKHbIX CTOJIMKOB U
T.MN.), @ TaK¥Ke ObICTPOTY BbIBEPKM KOHCTPYKLUN;

r) npeaycmatpuBaTb MOHTaXKHble COEAMHEHUA 3/1EMEHTOB OONTOBbIMK; CBApPHblIE MOHTAMKHbIE
coegMHEHMA AONycKaTb /iMWb B TeX C/y4Yasx, Koraa npumeHeHue 6ONTOB HepauMOHaNbHO WU He
paspelaeTca HOPMATMBHbIMU AOKYMEHTAMM.

11.1.2. NMporubbl M3rMbaembix 3/eMEHTOB cneayet onpeaensatb 6e3 yyeta KoadpduUuMeHTOB
AVHAMWYHOCTU 1 ocnabieHmnaA cevyeHnit OTBEPCTUAMM ANA 3aKNeNoK 1 6oNToB..

OTHOCUTENbHbIE MPOrMObI 3/1EMEHTOB ANIIOMUHUEBBLIX KOHCTPYKUMI He A0/KHbI MPeBbIWaTb
3HayeHui, npuseaeHHbIx B CM 20.13330.

11.1.3. TemnepaTypHble KAMMATUYECKNE BO3AENCTBUA Ha aNlOMUHUEBBLIE KOHCTPYKLUMU creayet
yunTbiBaTb nNyTem cobsloAeHUs HauboAbLUMX PACCTOAHUIM  MeXay TemnepaTypHbIMM LWBAaMKU B
COOTBETCTBUM C Tabnumuen 42.

Tabnnuya 42
XapakTepuCcTUKa 3OaHUM HamuBospume pacCTOAHMUA, M
M COOPYXEHUM
MexIy TeMIepaTypHBIMM MBaMM |OT TEMIEePaTypHOTO MBa
WY Topla 3OaHMus
o namHe OJIoKa IO WMPUHE 0o ocu Ommxamnumemn
(BOOJIb 3OmaHmAa) 6Jy0Ka BEpPTUKAJILHOM CBA3U
OranamupaeMele 3O0aHUA 144 120 72
HeorannmBaeMmele 3IaHUS 96 90 48
1 Topsa4YMe LexXU
OTKPHEITEIE 3CTaKambl 72 - 36
[IpuMeuanme. HambOoJsbpuMe PAaCCTOAHMA YKA3aHE OJ18 3OaHMM UM COOPYXEHMM,
B KOTOPHIX KOHCTPYKUMM [OKPBITMM MM (M) CTEH BEHIIOJIHEHH M3  AJIOMMHUS,
a KOJIOHHHl — M3 CTajM MM aJIOMUHUA.

11.1.4. KOppO3MOHHYIO CTOMKOCTb a/ItOMUHUEBBIX KOHCTPYKLMIA, NOABEPraloWmUXCA BO3LENCTBUIO
arpeccuBHbIx cpef, cneayet obecneymBaTb NyTem BbIGOPA MAPKM M COCTOAHUA ANOMUHUA, HAa3HaYeHUA
PaLMOHA/bHbIX KOHCTPYKTUBHbIX GOPM MU MUHMMAJbHbIX TOAWMH B cooTBeTcTBUM ¢ CM 28.13330.

11.1.5. AnA noBbllWeHUA KOPPO3MOHHOM CTOMKOCTU CTasibHble BONTbI NOANENKAT OLMHKOBKE UAU
KagMUpoBaHuIO. [NA MCKAIOYEHUA MECTHOTO MNOBPEXKAEHWA aNlOMUHUEBBLIX CMJIaBOB B  MOMEHT
cTArMBaHMA BonTa noj rofioBKM U ralikm 60ONTOB cnepyeT yCTaHaBAMBaTb Waibbl. Mpu BbINOJAHEHUM
Wanb 13 cTann, OHU AO0KHbI ObITb OLMHKOBAHbI UM KAAMMUPOBAHbI.

11.2. MpoeKTMpoBaHME OrparkaatomMx KOHCTPYKLUN

11.2.1. OrpaxkaatoLime KOHCTPYKUUKN 30aHNIA (CTEHbI U MOKPbITUA, OTAENbHbIE NaHeNn, HacTUbl U
MX CTblKM), @ TaKKe AeTann KpenieHus OrpaxAeHWin K KapKacy 34aHus cnegyeT MpPOeKTMpOoBaTb C



Y4E€TOM M3MEHEHMA TemnepaTypbl B TedeHue roga, obecneunBas npu aTom cBoboay TemnepaTypHbIX
aedbopmaunin Npu coXxpaHeHUN TENNOTEXHNYECKUX CBOMCTB U FEPMETUYHOCTU OrParkaeHUN.

11.2.2. MNpu pacyeTe orpaxkaatoLmnx KOHCTPYKUMIA 3HAaYEHMA NepenasoB TEMMEPATYPbl HaPYKHbIX
NoBEPXHOCTEN cnegyeT onpeaenaTb UCXOAA U3 PacYETHbIX 3HAYEHWUI TeMnepaTypbl HApY*KHOrO BO3Ayxa
B IeTHee 1 3uMHee Bpemsa roga B cootsetctemm ¢ CIM 131.13330.

Mpu 3TOM B IeTHeEe BpemMaA A01KHO ObITb y4TEHO BO3AENCTBME CONNHEYHOM pagnaumnu.

11.2.3. PacyeTHble nepenagbl TeMNepaTypbl MeXAy HapyKHbIMU U BHYTPEHHUMU NOBEPXHOCTAMM
OrpaXKAaoLWMX KOHCTPYKUMI cnesyeT MPUHUMMATb C YY4E€TOM BHYTPEHHEro TEMMEPATypHOro pexuma
aKCNAyaTaLmu 30aHUA.

11.2.4. Bblbop MmaTepuana paa yTenautens, Kaea W TFepMeTUKOB Npu MPOEKTUPOBaHUMU
OrpakAatolWMx KOHCTPYKLMIA Ccnefsyer NpPoOu3BOAMTL C YYETOM BE/IMYMH PaCYeTHbIX Mepenasos
TEMNEPATYPbI MEXAY HAPYKHbIMU U BHYTPEHHUMM NMOBEPXHOCTAMM OFPaXKAAOLLMNX KOHCTPYKLUUIA.

11.2.5. [donyckaeTca MNPUMEHATb B KOHCTPYKUMAX aJlOMWUHUIA B COYETaHUW C  APYrUMU
CTPOUTE/IbHBIMM MaTepuanamu (LepeBo B OKOHHbIX U ABEPHbIX KOHCTPYKLMAX, NOJAUMEPbI B CTEHOBbIX U
KPOBE/IbHbIX KOHCTPYKLMAX, CTanb U Ap.). [pn 3TOM HEOBXOAMMO Y4YMTbIBATL Pas/iMuMe B 3HAYEHUAX
Mmoaynen  ynpyroctu U KoIGOUUMEHTOB JIMHEMHOIO  PacCWUMPEHWA  MaTepuanoB, a TaKkKe
npeaycmaTpusaTb MeponpUATUA NO 3aLLUTE aIFOMUHUA OT KOHTAaKTHOM KOPPO3uMK.

11.2.6. KpenneHune naHenern orparkAaloWwmx KOHCTPYKLMWA K HeCyLemy KapKacy M KOHCTPYKLMMK
CTbIKOB A0J/IKHbI 06ecneynBaTb: HEOHXOANUMYIO NMPOYHOCTb, HAAEKHOCTb U A0/IFOBEYHOCTb; BOCNpUATUE
MOHTaXHbIX W 3KCM/yaTaUMOHHbIX Harpy3oK; MWCK/AOYEHUE KOHTAaKTHOM KOPpPO3MK; KOMMEHCaLMIO
TeMnepaTypHbiX gepopmaumii € COXpaHEHMEM HeobxogMmol repmeTvM3aumm; BO3MOMKHOCTb
NPoOn3BOAUTL PEMOHT M SEMOHTAX NAHeNe.

11.2.7. Hanbonee pacnpocTpaHeHHbIMU BUAAMM KPEMAEHUA OrpaKAaloLWmMX KOHCTPYKLUA K
HecyLemMy KapKacy ABAAOTCA pasbemHoe OO0ATOBOE cOeauHEeHMe, KpenneHue aHKepHbIM 60onTom,
dacagHbim grobeniem, 3aKnenoyYHoe uam Ha BuHTax (MpunoskeHue XK).

YuutbiBas cneuuPpuKy CBOMCTB aJlOMUHMA U U3TOTOBJIEHUA  aJIIOMUHUEBLIX npodune,
OONYCKAEeTCAa NPUMEHATb M Apyrue coeauHeHUs: C UCNo/Ib30BaHNEM Npodunein cneumanbHon Gopmel, B
TOM 4uc/ie B 3aMOK, LWWNYHT, Na3 M A4p.; OCyWecTBAsAemble 3a CYeT nnacTuyeckux gedopmaumii
a/lOMUHUSA, B TOM uncie B ¢asbl, 3aNpPeccoBKOW, NMUCTOHHOTO TUMNA; 3alleNKMBaHWEM (pa3beMHbIe U
HepasbeMHbIe); OCYLLEeCTBASEMbIE 33 CYET YNPyrux gedopmaunii aftloMUHUA; 6OATaMK C OBKUMHbIMM
KoNbUamu (6onT-3aknenku unu "nok-6ontol"); GpUKLMOHHbIE; CLUMBAHMEM; K/eeBble, KNeecBapHble U
KneesaknenoyHble n gp.

11.2.8. B pacagHbIx orparkaatowmx KOHCTPYKUMAX HE AOMYyCKAaeTcA NPUMEHEHNE aItOMUHNEBDBIX
cniaBoB 6e3 3aWMTHO-4EKOPATUBHOIO NOKPbITUA. [N 3aWUTHO-AEKOPATUBHON OTAENKN OrparKkaatoLLmnx
a/IIOMUHUEBDBIX KOHCTPYKLMIA U U3AENNIA aQPXUTEKTYPHOTO Ha3HaYeHNA HASNEXNT NPUMEHATb NOKPbITUA,
npeaycmoTtpeHHble FTOCT 9.303, TOCT 15150 1 FOCT 22233. B 3aBUCMMOCTM OT YCAOBUIM 3KCNAyaTaumm B
KayecTBe 3alUUTHO-AEKOPATUBHBIX CleayeT MPUMEHATb MNOKPbITMA C  GU3UKO-MEXaHUYECKMMMU
nokasaTensiMM1, TO/ILLNHOM N CTOMKOCTbIO B COOTBETCTBUM C TpebosaHuamu FOCT 22233.

11.2.9. TMpu NPOEKTUPOBAHMM OrpPaXKLAOWMX ANOMUHUEBBIX KOHCTPYKUMIA Heobxoanmo
obecneynTb BO3MOMKHOCTb J/IEFKOM 3aMeHbl 3/1EMEHTOB, MNOABEPKEHHbIX YCKOPEHHOMY CTapeHuto,
W3HOCY MW PEMOHTY (Hanpumep, YNAOTHUTE/IbHbIX MPOKAAA0K, CTEKNa U Ap.).

12. KoHCTpyKTMBHbIE TpeboBaHuMA

12.1. O6wue yKkasaHus

12.1.1. Bbibop BMAa coepuHeHua (cBapHoe, 6GonToBoe W pAOp.) cnegyer NPoOU3BOAUTL B
3aBMCMMOCTU OT XapaKTepa paboTbl COEAMHEHUSs M C y4yeTOM cTerneHn ocnabneHua antoMUHKS,
onpeaenaemoro BUAOM COeNHEHMA.

Ona TepmMUYeckn He ynpoyHAemblX CriaBoB (0OCOOEHHO B OTOMKMKEHHOM COCTOSIHMM) OCHOBHbIM
cnocobom coeMHEHUA ciedlyeT BblIbUpaTh CBaPKY.

CBapHble COEAMHEHMA 3/IEMEHTOB HEeCYLUMX KOHCTPYKUMIK cnedyeT BbIMNOJIHATL B 3aBOACKUX
ycnoBusax. MNMpu NpoeKkTMpoBaHMM CBApPHbIX KOHCTPYKLMI HEOOXOAMMO NpeaycmaTpmuBaTb NPUMEHEeHue
KOHAYKTOPOB.

12.1.2. TOHKONNCTOBbIE OrPa*kAaroLMe KOHCTPYKUMU U UX COeANHEHMUA cneayeT NPOeKTUpPOoBaThb



CBAPHbIMW MU K/enaHbIMM (3aBOACKME M MOHTaXKHble KpensieHWs OBLWMBOK K KapKacam, CTbIKM Ans
YKPYMNHEHMA TOHKOMCTOBBIX 3/IEMEHTOB, CTbIKM B KPOBEJIbHbLIX MOKPbLITUAX), @ TaKKe C NPUMEHEHNEM
coegMHeHUM Ha danbLax, 3awenkax u ap.

12.1.3. Mpn NPOEKTUPOBAHMMN CBAPHbIX TOHKOJIMCTOBLIX KOHCTPYKUMI Heobxoammo obecneyunTb
COXpaHEeHWE BHELWIHEro BMAA KOHCTPYKUMWM nyTem: Bblbopa cnocoba cBapku, obecneuympatollero
Tpebyemblii BHELWHUIA BUA, CBAPHbIX COEAMHEHWUMN; MPUMEHEHUA KECTKMX KOHAYKTOPOB; MPOKOBKM
CBAPHbIX LWBOB A/1A YMEHbLUEHWUS CBAPOYHbIX Aedopmaumii n ap.

12.1.4. MMHMMaNbHYIO TOJILLMHY HECYLLUX M OrPa*KAatoLWmMX aloOMUHUEBDBIX KOHCTPYKLUIM creayeT
HA3Ha4aTb MO PACYETy M B 3aBUCMMOCTM OT YCIOBUIM X NEPEBO3KN, MOHTaXKa W IKCNAyaTaLnu.

TONWMHA 21EMEHTOB OFPaXKAAtoLWNX KOHCTPYKLUMIA NPU HOPMA/IbHbIX YCAOBUAX UX 3KCNAyaTaLmm
ponyckaetca He meHee 0,8 mm.

12.1.5. KomBUHMpPOBAHHbIE COEAUHEHNA, B KOTOPbIX YAaCTb YCUMANIN BOCNPUHUMAETCA 3aKNenKamu,
a 4acTb - CBapHbIMU WBAMM, MPUMEHATb 3anpeLLaeTca.

12.1.6. JonyckaeTcAa coyeTaHWe B OAHOM KOHCTPYKUUM 31EMEHTOB U3 ajllOMUHMA U CTaau Npu
obecneyeHnn mep No NPeaOTBPALLEHNIO KOHTAKTHON KOPPO3UU.

12.1.7. CoeAMHEHMUA 3NEMEHTOB OrPaXKAatoWMX KOHCTPYKUMIA (BUTPUH, BUTPArXKEN, OKOH, ABEpEN U
Ap.), BbINOJIHAEMbIE Ha BKNAAbILLAX, JOKHbI OblTb NPOBEPEHbI B OMbITHBIX KOHCTPYKUMSAX.

HenocpeactBeHHOe CONPUKOCHOBEHWE 3aMOJIHEHUA M3 CTEK/IA C 3NeMEHTaMKU aNtoMUHNEBOTO
KapKaca He JonycKaeTcs.

12.2. CBapHble coeanHEHUA

12.2.1. Mpn NpOEKTUPOBAHNM KOHCTPYKLMIA CO CBAPHbIMM COEAUHEHUAMM CNeAYET:

NPUMEHSATb BbICOKONPOU3BOAUTENbHbBIE MEXAHU3MPOBAHHbIE CNOCObbLI CBAPKMY;

npeaycMaTpuBaTb BOSMOMKHOCTb CBAPKM 6€3 KAaHTOBKM KOHCTPYKLMI NPU N3FOTOBNEHUU;

obecneunBaTb CBOOOAHbLIN AOCTYN K MECTAM Ha/I0OXKEHUSA LIBOB C yY4eTOM BbibpaHHOro cnocoba u
TEXHOJIOTUM CBAPKY;

Ha3Ha4yaTb pasmMepbl U B3aMMHOE PacrosIoXKeHME LWBOB U BbIbBUpPATb CNocob CBapKM Mcxoas U3
TpeboBaHuMit obecneyeHMA HaMMEHbLUMX COBCTBEHHbIX HAaNpAXKeHU n aedopmaLmii Npy CBapKe;

nsberaTb cocpesoTovyeHma 60/1bLOro YMCNa LWBOB B O4HOM MeCTe;

NPUHMMATb KOJIMYECTBO M pPa3Mmepbl CBAPHbIX LLBOB MUHUMAJIbHO HEOBX0ANMbIMMU.

12.2.2. Pa3geniky KpOMOK Mo, CBapKy c/efAyeT HazHayaTb C y4eToM cnocoba 1 TeXHOIOMMKU CBApKK,
NOJIOXEHUA WBa B NPOCTPAHCTBE M TOMLWLMHbI CBapuBaemMblx anemeHTos no NOCT 14806.

12.2.3. MNpn NPOEKTUPOBAHUM CBAPHbIX COEAMHEHUA U Y3/10B B HECYLLMX KOHCTPYKUMUAX cneayeT
npeaycMmaTpmBaTb CHUMKEHWE KOHLUEHTPaLMKM HanparKeHUW, NPUMEHAA ANA 3TOro COOTBETCTByHOLME
KOHCTPYKTUBHbIE PELUEHMA N TEXHOIOTMYECKNE MEPONPUATUA.

CnepyeT npeaycmaTtpuMBaTb NPEMMYLLECTBEHHO CBapHble COeAUMHEHWMA BCTbIK C 06A3aTenbHOM
NnoABapKOWN KOPHA LIBA UM C UCMOJIb30BaHNEM GOPMUPYIOLLMX NOAKNAA0K. KOHLUbI LIBOB BCThIK CieayeT
BbIBOAMTb 33 NpPeaesbl CTbika (HanpMmep, C NOMOLLbHO BbIBOAHbIX MAAHOK).

Mpwn cBapKe BCTbIK ABYX JIMCTOB PA3HOW TO/LWMHbI CNeayeT OCYLLEeCTBAATL Nepexon OT TOJICTOro
JINCTa K TOHKOMY ycTpoiicTBoM ckoca no FOCT 14806.

Y10 CTBIKOB B PAaCHETHbIX 3/1EMEHTaX AO/IXKHO ObITb MMHUMA/bHbBIM.

12.2.4. CBapHble coeguHeHunaA cneayeT, Kak NpaBuiIo, pacrnoiaraTb B MeHee HanpaXKeHHbIX MecTax
3/IEMEHTOB KOHCTPYKLUM.

12.2.5. B y3nax HecywmMx KOHCTPYKLUMI U3 NpeccoBaHHbIX Npodunei cnenyet npeaycmaTpusatb
CBapHble coegMHEHUA BCTbIK U B TaBp.

12.2.6. Pasmepbl 1 ¢opma CBapHbIX YI/I0BbIX LWBOB LO/KHbI YAOBAETBOPATL CAeAyOWMUM
TpeboBaHMAM:

KaTeT wWBoB kf cneayetr NnpuHMMaTb HE meHee TOJWUHDbI Hanbosee TOHKOro anemeHTa. Ecan B
coegnHeHunn 6onee TOHKMI 3N1eMeHT nmeet 6ynb6y, TO npeaenbHaa BeINYMHA KaTeTa WBa kf MOXeT

6bITb yBeNMYeHa Ao 1,5t (rge t - HauMeHbLan TONLWMHA COeANHAEMbIX SN1EMEHTOB);
pacyeTHaa AnnHa GNaHroBoro 1 1060BOro WBOB A0NKHA 6bITh He MmeHee 40 MMm;

pacyeTHas AnnHa GNaHroBOro Wea AoMkHa 6biTb He 6onee S0K ;

B COEANHEHUNAX BHAXNNIECTKY Pa3MeEpP HaXNECTKU O01KEH 6bITb HE MeHee NATU TONWUH Hambonee



TOHKOrO 3/1eMeHTa.

PekomeHAaLUnm No KOHCTPYNPOBAHUIO CBAapPHbIX COeANHEHWI NpuBeaeHbl B MpunoxeHun U.

12.2.7. CBapHble COeANHEHUA TOHKOIMCTOBbLIX KOHCTPYKUMI cieayeT NpOeKTUpPoBaTb C YY4EeTOM
TEXHO/IOTMYECKMX 0CODBEHHOCTEN NPUMEHAEMbIX CNOCOB0B CBapKM:

NPUBapKy TOHKMX JINCTOB OOWWMBOK K 6onee TOACTbIM 3/1eMEHTaM KapKaca JAOonycKaeTca
BbIMOJIHATL apProHOAYroBON TOYEYHOM CBAPKOM, B TOM UYMC/Ie C pacCBep/IMBaHUEM Mnepes CBapKoW INCTa
W NOAKPENNAIOWEro 3/IEMEHTA CO CTOPOHbI /INCTA;

A0MYyCKAeTCs YKPYNHEHME TOHKO/IMCTOBbIX 3/1EMEHTOB B 3aBOACKUX YC/IOBUAX BbINOJIHATL CBAPKOM
aproHoAyroBoM TOYEYHOM M apProHoAYroBOM HEMPEPbIBHbIM LLBOM.

Mpn cBapKe CTbIKOB KPOBE/IbHbIX MOKPbLITUIA B MOHTAXKHbIX YC/NOBUAX CAedyeT, Kak npaBu/io,
NPMMEHATb aproHOAYroBYO CBAPKY BO/bOPAMOBbLIM MM NAABALLMMCA 31EKTPOLOM C MMMYAbCUBHbIM
nuTaHmem ayri. OCHOBHbIMM BUAAMM COEAMHEHMI NPU ITOM ABAAKOTCA HaxecTouHoe n 6opToBOE.

Mpn NPUMEHEHUN aproHOAYroBOM TOYEYHOW CBAPKM B MOHTAXKHbIX YCNAOBMAX ANS COEAMHEHMUA
TOHKO/IUCTOBbIX 3/1IEMEHTOB OCHOBHbIM BMAOM COEAMHEHMA SABAAETCA HaxNeCTOYHOoe; Be/AMYMHA
HAxX/IeCTKN A0MKHA 6bITb He MmeHee 30 MM.

12.3. 3akneno4Hble U 60NTOBbIE COeAUHEHUSA

12.3.1. Pa3mellLeHMe 3aKNeNoK U BONTOB, B TOM YMC/Ie BbICOKOMPOYHbIX, cneayeT nponsBoamnTb
cornacHo tabnuue 43.

Tabnuua 43

XapakTepucTkKa PacCTOAHUSA PaccrosgHua npu
pa3MeumleHu OOJITOB

Mexny LeHTPpaMM 3aKJIeIIOK U’ OOJITOR B JIOOOM HallpaBJIEHUNM ©

MMHMMAJIbHOE IOJIS 3aKJIENOK 3d
MMHMMAaJIbHOEe IJid OO0JITOB 3,5d
MaKCMMaJIbHOE B KpaMHMX pAOax OpM OTCYTCTBUMU 5d mmm 10t

OKAaMMJITSOMMX YIT'OJIKOB IIPM PaCTHAXEeHMM UM CXaTUln
MaKCyMaJIbHOE B CpeIHUX U KpaﬁHMX pAamlax IIpy HAJINYUU
OKAaMMJITSAOMMX YIT'OJIKOB :

IPpM PAaCTIXKSHUNU 12d mmm 20t
Ipy CXaTun 10d mmm 14t
OT UeHTpa BakJelky MM 00JiTa IO Kpad BJIeMeHTa:
MMHMMAJIbHOE BIOJIb YCUJIMSA UM IO IOMaTOHAJU 2,5d
MMHMMAJIbHOE IIONEPEeK YyCUIIMS IPpU OOPEes3HEIX KPOMKax 2,5d
TO Xe, IPU MNPOKATHHEIX WJIM IIPEeCCOBAHHEIX KPOMKAaX 2d
MakCcuMaJibHOe od

OBo3HaueHMUs, NPMHATHE B Tabiuie 43:
d - muamMeTp OTBepCcTMsa Oja OosuTa;
t - ToymmHa HamboJlee TOHKOI'O HapyXHOI'O S3JIEMEHTa IakeTa.

CoeanHuTenbHble 6ONTbI, pacnosiaraemble BHE Y3/10B M CTbIKOB, C/lefyeT pasmellaTb Ha
MaKCMMa lbHbIX PacCTOAHUAX.

12.3.2. B paboumx snemeHTax KOHCTPYKLMIA UYMCNO PaCMOIONKEHHbIX NO OAHY CTOPOHY CTbiKa
3aKNenoK, NPUKPENIAIOLLNX 3/IEMEHT B y3/1€, A0NKHO bbITb HE MeHee ABYX.

12.3.3. MNpu 3aBOACKON XONOAHON Kenke To/LMHA CKAenbiBaeMOoro naketa Ha ckobe He A0/XKHa
NpPeBbILLATb YeTbipex ANaMeTPOB 3aKNEeMNOoK.

12.3.4. KOHCTPYKUMSA COEAMHEHUS TOHKUX aNlOMUHUEBBLIX NEHT C KOHTYPOM [O/IKHA MMETb
peryampyemoe npefBaputesibHOe HaTAXKEHUE U He AO0MNYCKaTb KOHTaKTa MeXAay antoMUHUEM, CTaNbio U
6eToHOM.

12.3.5. iInameTp 3aKNenKn AoNKeH bbiTb He 6onee NATU TONLWMH Hanbonee TOHKOro 3fiemeHTa. 3a
pacyeTHbIN ANAMETP 3aK/IenkKu caeayeT NPUHMMATb AMaMeTpP OTBEPCTHUS.

12.3.6. dopma 3aKNENKN N ee pasMepbl A/ XONO4HOW KAENKM yCTaHaB/IMBAOTCA TEXHUYECKUMU



YCNOBUAMMU Ha U3rOTOBAEHNE CTPOUTE/NIbHbBIX KOHCTPYKLNI U3 aIlOMUHUA.

12.3.7. B KOHCTPYKUMAX U3 NPOPUAMPOBAHHBIX NMCTOB pebpa KecTKoCTN unm agunadparmol creayet
COeAINHATDL B KaXKA0M TOUKEe KacaHUA C roppom U 3N1EMEHTOM, YCUAINBAIOLWLMM KOHCTPYKLMIO.

12.3.8. CTblIKn membpaHHOM OOLWWMBKKU cnedyeT BbINOJAHATb BHAX/IECTKY, NPU 3TOM CTbIK AO0JIXKEH
ObITb COEANHEH HE MEHee YeM ABYMS PAJaMKN CBAPHbIX TOYEK UM 3aKNEMNOK.

13. MpoTmBONOXKapHble TpeboBaHUA

13.1. ANIOMUHMEBbIE KOHCTPYKLUU AO0/MKHbI COXPaHATb HECyllylo M (MAM) orpakaatoLlyto
CNOCOBHOCTb NPY NOXKApe B TEUEHME BPEMEHW, YCTAHOBAEHHOTO B LIOKYMEHTAX, NPUBEAEHHbIX B 4.2.

13.2. B 3aBMCMMOCTM OT BbINOJIHAEMbIX GYHKUMUIA OrHecToMKocTb (Npeaen OrHecToMKocTM B
MWHYTaXxX) alOMUHMEBBIX KOHCTPYKLMIA onpeaenserca caeayowmm npeaebHbiM COCTOSHUEM:

ONA  OrpakAaloLlmMX KOHCTPYKUMM - noTepeir LenocTHocTu U, ecau Tpebyetcs, noTtepei
TEnA0U3011PYOLLEN CNOCOBHOCTY;

ONA HECYLLMX KOHCTPYKLMI - NOoTepein HecyLen cnocobHocTy;

ONA COBMELLAOWMNX YHKUMM HECYLWMX M OrparkaatolWmnX KOHCTPYKUMIA - noTeper Hecyllen
CNOCOBHOCTH, NOTEPEN LENOCTHOCTU U, ECNU TpebyeTcs, NoTepel Tenao0M30AnpyoLWEN CnocobHoCTH.

13.3. [pepenbl OrHeCTOMKOCTM aNIOMUHMEBBLIX KOHCTPYKUMIA  OOMXHbI  COOTBETCTBOBATb
TpebyeMon CTeneHM OrHecTOMKOCTM 34aHWUA U  COOPYKEHWM, B KOTOPbIX OHU MNPUMEHAITCA.
CobcTBeHHble Npeaenbl OrHECTOMKOCTU cneayeT onpeaenaTb No pesynbraTaM UchbiTaHWUiA. B oTaenbHbIx
CNyYyanx fOMyCcKAeTCA UX onpegeneHne pacyeTHbIM NyTeMm.

13.4. Onsa obecneyeHua Tpebyemoro npeaesia ONHECTOMKOCTM a/lOMUHUEBBLIX KOHCTPYKUUI
cnenyeT UCNob30BaThb:

OrHe3alWUTHble HaMblAemMble COCTaBbl, 0OMa3KW, OOAMLOBKM OFHECTOMKMMM  MJAUTHbIMMU,
JINCTOBBIMU U APYTUMM MaTEPUANAMMU;

HaHeceHMe Ha oborpeBaemytd MOBEPXHOCTb KOHCTPYKLUMM TOHKOC/OMHbIX BCMYy4YMBAOLLMXCA
NOKPbLITUIA (CNeLManbHbIX OrHE3aLWUTHBIX COCTaBOB C TOJILLMHOM CyXOro C/105, He NpeBbIWalowen 3 Mm U
YBE/IMUYNBAOLLMX MHOTOKPATHO CBOIO TOJILLMHY NPW OTHEBOM BO3AENCTBUN);

KOMbBMHaLMM cnocoboB 3aLmThl.

13.5. Mpn nNpMMeHeHUU OrHe3alMUTHbIX COCTAaBOB K KOHCTPYKUMAM, WMEOWUM 3aluTHOe
NOKPbITUE MOBEPXHOCTM, OrHe3aWMTHble XapaKTepPUCTMKM clepyetr onpepenatb € y4eTom
NOBEPXHOCTHOrO CN0A, UCNOb3YEMOTO B Ka4ecTse rmapon3oALMOHHOIO NAKM OEKOPATUBHOTO.

13.6. MNMpumeHeHUe cpeacTB OrHesawWMTbl caeayeT OCYLWECTBIATb B COOTBETCTBMM C MPOEKTOM
orHesawmTbl (no FOCT P 21.1101).

13.7. Harpy3skm OT cpeacTB OrHe3aluTbl CnegyeT yuMTbiBaTb B HArpyskax npu pacyeTax
ANNIOMUHUNEBBIX KOHCTPYKLMNA.

MpunoxkeHue A
(o6a3aTenbHoe)

MEPEYEHb HOPMATWBHbLIX JOKYMEHTOB

CM 16.13330.2011 "CHwu1M 11-23-81*. CTanbHble KOHCTPYKLMK"

CM 20.13330.2011 "CHwm1M 2.01.07-85*. Harpy3ku u Bo3aelictama”

CM 28.13330.2010 "CHwm1M 2.03.11-85. 3awmTa CTpOMTENbHbIX KOHCTPYKLMIA OT KOppo3un"

CM 43.13330.2010 "CHwuM 2.09.03-85. Coopy:KeHnsa NPoMbILLAEHHbIX NpeanpuaTui"

CM 2.13130.2009 "Cuctembl NPOTUBONOXKAPHOM 3awWmnTbl. ObecneyeHne OrHeCTOMKOCTU 0OBHEKTOB
3awmTbl"

CM 4.13130.2009 "Cuctembl NPOTUBOMNOXKAPHOM 3aWmTbl. OrpaHUYeHne pacnpocTpaHeHMA No¥xapa

Ha ob6beKTax 3awWmnTbl. TpeboBaHMA K 06 BEMHO-NAAHUPOBOYHbBIM M KOHCTPYKTUBHbBIM pelleHnam"



CM 131.13330.2011 "CHuN 23-01-99*. CTpouTenbHas KaumaTtonoruns"

FOCT 4.221-82. CIKTI1. CtpoutenbctBo. CTpouTenbHble KOHCTPYKLUU U N34enna U3 antoMUHUEBDIX
cnnasos. HomeHKnaTypa noKkasaTenem

FOCT 1583-93. Cnnasbl aNlOMUHUEBBIE INTENHbIE. TEXHMYECKME YCNOBUA

FOCT 1759.0-87*. BOATbI, BUHTbI, LLMWUIbKK U Faiikn. TexHUYecKkune ycnosus

FOCT 9.303-84. NoKpbITUA MeTananYeckne n HemeTa IMyeckne HeopraHMyeckme

FOCT 4784-97. ANtOMUHUIA 1 CNAaBbl antomuHMeBble gedopmupyemble. Mapku

FOCT 5915-70%*. MaiKKM WwecTUrpaHHble Kaacca TOYHOCTU B. KOHCTPYKLMA 1M pa3mepbl

FOCT 6402-70*. LLanbbl npy*KMHHblE. TeXHUYECKMNEe YyCnoBmA

FOCT 7798-70. bonTbl € WWECTUTPaHHOW FOMI0BKOM K/lacca TOYHOCTM B. KOHCTPYKLMS 1 pasmepbl

FOCT 7871-75. MpoBo/AOKa CBApOYHaA M3 aNOMUHMA U aNIOMUHMEBLIX CNAABOB. TeXHWU4eckue
ycnosus

FOCT 8617-81. Mpodunm npeccoBaHHble U3 ANIOMUHUA U ANIOMUHUEBBIX CMJIAaBOB. TexHUYecKne
ycnosus

FOCT 10157-79*. AproH ra3oo6pasHbliit 1 }KUAKUIA. TEXHUYECKUE YC0BUSA

FOCT 10299-80. 3aKknenku c noaykpyraoi ronoskoi (AHanor DIN 660)

FOCT 10300-80. 3aK/n€enKku c NOTanHOM ro/I0BKOM KaccoB TOYHOCTM B 1 C. TexHMYeckue ycnosus

FOCT 10301-80. 3aknenkn € NOAynoOTaMHOM TFONOBKOW KnaccoB TouyHocTM B u C. TexHuueckue
ycnosus

FOCT 10304-80. 3aknenku Knaccos ToyHocTn B 1 C. O6Lme TeEXHUYECKMe YCIoBUA

FOCT 10619-80*. BMHTbI camoHape3atollme C NoTanHOM FOJIOBKOW ANs meTanna M njaactmacc.
KOHCTpYKLMA 1 pasmepsl

FOCT 10620-80*. BUHTbI camoHapesatoLine ¢ NoAynoTaliHOW ro/I0BKOM ANA MeTanna U naactmacc.
KOHCTpYKLMA 1 pasmepsbl

FOCT 10621-80*. BUHTbI camOHapesalolme ¢ NOAYKPYr/0oM FOI0BKOM ANA meTannia U naactMmacc.
KOHCTpYKLMA 1 pasmepsbl

FOCT 10906-78*. LLlaiibbl Kocble. TeXHUYeCcKne ycnoBumn

rOCT 11371-78*. LWalibbl. TexHWUyeckue ycaosus

FOCT 11738-78. BUHT C UMANHAPUYECKON FONOBKOM U BHYTPEHHUM LLUECTUTPAHHMUKOM MOJ, KoY

FOCT 13726-97. JleHTbl U3 aNIFOMUHMA U aTFOMUHUEBbBIX CN1aBOB. TeXHMUYECKMe yCnoBuA

FOCT 14776-79. [yrosaa cBapka. CoeguHeHMa cBapHble To4yeyHble. OCHOBHbIEe TuUMblI,
KOHCTPYKTUBHbIE 3N1€MEHTbI U pa3mepbl

FOCT 14806-80. [yroBas cBapKa aAlOMWHUA W ANOMMHMEBLIX CMIAaBOB B WMHEPTHbLIX rasax,
coeanHeHuna ceapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbI U pasmepbl

FOCT 14838-78. MpoBOAOKA M3 aNtOMUHMA U ANKOMUHUEBBLIX CMNAABOB A/1A XON04HOM BbICaaKM.
TexHuuyecKkne ycnosus

FOCT 15150-69. MawwuHbl, nNpubopbl U Apyrne TexXHUYeckne usgenvsa. McnonHeHua and
pa3/IMYHbBIX  KNMMATMYECKUX  pailioHoB. KaTeropum M ycnoBMA  3KCNAyaTauuu,  XpaHeHwus,
TPAHCMOPTMPOBAHMA B YAaCTU BO3AENCTBUA KIMMATUYECKUX GAKTOPOB BHELLUHEN cpeabl

FOCT 17473-80. BWHTbI. KOHCTpyKUMA M pasmepbl. BUHTbI C NONYKPYr/10M FOMIOBKOM Khacca
TOYHOCTM AN B

FOCT 17475-80. BMHTbI. KOHCTPYKUMA M pa3mepbl. BUHTbI C NOTANHOM rO/IOBKOWM Knacca TOYHOCTU
AnB

FOCT 18123-82*. LLlaiibbl. Obwme TeEXHNYECKME YyCAoBMA

FOCT 18475-82. Tpybbl xonoaHonedpOpPMUPOBAHHbIE U3 A/IIOMUHUS U aJIlOMUHUEBLIX CMJ1aBOB.
TexHuyecKkne ycnosus

FOCT 18482-79. Tpybbl NpeccoBaHHble U3 aNtOMUHUA U aJlOMUHUEBBIX CNIaBOB. TexHWYeckue
ycnosus

FOCT 21488-97. MNpyTKM NpeccoBaHHble U3 ANOMUHUA U ANHOMUHUEBBLIX CMIABOB. TeXHU4eckue
ycnosus

FOCT 21631-76. /InCTbl U3 aNIOMUHMA U ANOMUHUEBDIX CNAABOB. TEXHUYECKME YCNOBUA

FOCT 22233-2001. Mpodman npeccoBaHHbie M3 ANOMUHMA U ANKOMUHUEBBLIX CMNNABOB AN
CBETOMPO3PaYHbIX OrPaXKAAOLLNX KOHCTPYKLUMIA. TEXHUYECKUE YCNOBUA

FOCT 22353-77*. BOATbl BbICOKONPOYHbIE KNnacca TOYHOCTM B. KOHCTpyKUMA 1 pazmepbl



FOCT 30403-96. KOHCTpYKLUMK cTponTenbHble. MeToa onpeaeneHma noxapHon onacHoCTH

FOCT P 21.1101-2009. Cuctema NpPOEKTHON AOOKYMeHTauuMm Ana crtpouTtenbctBa. OCHOBHble
TpeboBaHMA K NPOEKTHOM 1 paboyen JOKYMEeHTaLUK

FOCT P 52627-2006. bonTbl, BAHTbI U WNWAbKK. MexaHM4YecKkmne CBOMCTBA U METOAbl UCMbITaHWIM

FOCT P 52628-2006. Maiikn. MexaHU4ecKkune CBOMCTBA U METOAbI UCMbITaHWUI

FOCT P 52643-2006. 6oAnTbl M raiikm BbICOKOMPOYHbIE U Wabbl N8 MEeTAaNINYECKMX KOHCTPYKLUNA.
Obwwue TexHM4YecKme ycnoBus

FOCT P 52644-2006. BonTbl BbICOKOMPOYHblE C LIECTUIPAHHOMW FOMIOBKOM C YBEAMYEHHbIM
pasmMepoMm NOoZ KoY AN METAJIMYECKUX KOHCTPYKLMNA. TEXHUYECKME yCoBUA

FOCT P 52645-2006. MaiKM BbICOKOMPOYHbIE LWECTUTPaHHbIE C YBEANYEHHBIM PAa3MEPOM MO, KoY
ONA METANINYECKUX KOHCTPYKUNIA. TeXHUYeCKue ycaoBus

FOCT P 52646-2006. LLUalibbl K BbICOKOMPOYHbIM OONTaM ANA METANIMYECKUX KOHCTPYKLUWM.
TexHMYecKne ycnosumsa

FOCT P 53293-2009. MNokapHaA ONacHOCTb BeLLeCTB M maTepuanos. Matepuansl, Bewectsa u
CpencTBa OrHesawmThl

FTOCT P 54257-2010. Hage)XHOCTb CTPOMUTENbHbIX KOHCTPYKUWMM M  OCHOBaHWM. OCHOBHble
NoNoXKeHNA 1 TpeboBaHwMA.

MpunoxkeHue b
(o6asaTenbHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHWA BE/IM4YNH

A - naowagb cevyeHns 6pyTTo;
A, - nnowaab ceyeHUA PacKocos;

A - nnowaab ceyeHun seTey;
A, - nnowagap ceuenus nonkm (nosca);

A1 - NA0oWaab CeYeHUA HeTTo;

D - pasmep yTonueHus;

E - moaynb ynpyrocTu;

F - cnna;

I ¢ - MOMEHT MHepLmMmn noaca 6ankn OTHOCUTEIbHO COBCTBEHHOM OCK;
|b - MOMEHT UHEepPLUM CeYeHMA BETBW;

|m , |d - MOMEHTbI MHEpPLMN CeYeHMA Noaca u packoca Gepmol;

|S - MOMEHT MHEPLMN ceYeHMA pebpa KeCTKOCTH, NNAHKK;

|r - MOMEHT MHEPLIMM CEYEHMA NONepeYHOro pebpa;

|

[, - MOMeHT uHepLMK Npu cBO6OAHOM KpyUYeHUn 6anku;

r| -~ MOMEHT NHepLUMn ce4eHnsa npoao1bHOro pe6pa;

Ix , Iy - MOMEHTbI UHEPUUN CEHEHNA 6pyTTO OTHOCUTE/IbHO OCeN X-X U Y-y COOTBETCTBEHHO;

I, |yn - TO e, CeYeHuna HeTTo;
|, - CeKTOPUaNbHbBIE MOMEHT MHEPLMK CeUeHUs;
M - MOMEHT, U3rnbatoLLnin MOMEHT;

M,, M y - MOMEHTbI OTHOCUTE/IBHO OCEH X-X U Y-y COOTBETCTBEHHO;

N - npogonbHaAa cuna;



N,, - AononHuTeNbHOE yCune;

N, -ycunune B oaHOI BETBM KONOHHbI;

Q - nonepeyHan cuna, cMaa c4Bura;

Qj;. - ycnoBHas nonepeyHan cuna AnA COEANHWUTENbHbBIX 3N1EMEHTOB;

Qs - YCNhOBHaA nonepevyHaa chaa, npmuxoaawaaca Ha CUCTeMY NIAHOK, PaCno/1I0KEHHbIX B 0,C|,H0171

NNTOCKOCTH,
R - pPacy4eTHOE CONpPOoTUBNEHNE ANNIOMUHUA PACTAXKEHUIO, CHATUIO, M3FM6y;

pp ~ PACHETHOE CONPOTMB/IEHNE CMATUIO 60/ TOBbIX COEANHEHUN;

R, - PacyeTHoe conpoTuieHne cpesy 601TOB;

R, - pacyeTHoe conpoTMB/IEHNE pacTAXeHUIO 6ONTOB;

R, - pacyeTHoe conpoTMB/IEHME CPesy 3aK/enoK;

Rrp - pacyeTHOe CONPOTMB/IEHNE CMATUIO 3aKNEMOYHbIX COEANHEHWN;

R, - pacueTHOe conpoTHBAEHME PACTAXKEHMIO BbICOKONPOUHbIX 60NTOB;

Rp - pacyeTHoe COMPOTUB/EHUE ANOMUHUA CMATUIO TOPLEBON MOBEPXHOCTM (MpW Hannymm
NPUrOHKM);

R|p - pacyeTHOE conpoTnBaeHne aNtoMUMHNA CMATUIO NPU NJTIOTHOM KaCaHUMU,

Rpl - pacyeTHOE COMPOTMB/IEHUE PACTANKEHUIO ANOMUHUA MOCAE AOCTUNKEHUA aNtOMUHUEM
npegena TekyyecTty;

R, - pacyeTHOe conpoTMBAEHME aNtOMUHWUA CABUTY;

R, - pacyeTHoe CcOMPOTMBNEHWE PACTAXKEHUIO aNOMWUHUA B  HaNpaBAEHUU TONLLMHbI
npeccosaHHoro nonydabpukara;

Run - HOpMaTMBHOE cCOMpOTUB/IEHUE aJIIOMUHUA  pa3pblsy, NPUHNMaAEMOE pPaBHbIM

MWUHMMaNIbHOMY 3Ha4Y€HUIO BPEeMEHHOro conpoTuBaeHua O, NOo rocyAapCTBeHHbIM CTaHAapTam U
TEXHNYECKUM YCNOBUAM Ha ANOMUHUIA;

Ryn - HOPMaTUBHOE conpoTunBaeHune antoMUHUA, MNPUHUMaemMoe pPaBHbIM MUHUMA/ZIbHOMY
3Ha4YeHMI0 YyCNOBHOro npeaena Tekyvyectn O,, MO rocyaapCTtBeHHbIM CTaHAapTam W TEXHUYECKUM

YCNOBUAM Ha aNtOMUHNI;
Rw - pacy4eTHOE conpoTnBaeHNE CTbIKOBbIX CBAPHbIX COE‘AMHEHMﬁ pacTaXXeHuto, CKaTuio, M3I’M6y,'

RWS - pacyeTHOE conpoTneaeHNE CTbIKOBbIX CBAPHbIX COE‘AMHEHMﬁ casury,

szs - pacyeTHOE conpoTnBaEHNE CTbIKOBbIX N HAaX/1€CTOYHbIX CBAPHbIX COEAMHGHMVI casury,

wa - pacyeTHOEe conpoTuBIEHNE yrnoBbiX LWWBOB CPE3Y NO METAa/1INy WBa,

Rwsm - pacyeTHOe conpoTuBaeHune COGAMHEHMVI, BbINO/IHEHHbIX KOHTAKTHOM pOl'IMKOBOﬁ CBBpKOI?I;

sz - pac4eTHOE conpoTnBaeEHNE aIIOMNUHUA B OKO/IOLLOBHOWM 30HE;
S - CTaTUYECKNI MOMEHT cp,smraemoﬁ 4acCTu cevyeHuA 6py1‘ro OTHOCUTENTBbHO HEﬁTpaﬂbHOﬁ ocu;

Wy - MOMEHT CONpPOTUBNEHNA CEYEHUNA ONA Hambonee cxKaToro BOJIOKHa;

W, Wy - MOMEHTbl COMPOTUBAEHUA CceyeHUA 6pyTTO OTHOCUTENbHO OCel X-X MU Y-y
COOTBETCTBEHHO;

W,., Wyn - MOMEHTbl COMPOTUBAEHUS CEYEHUS HETTO OTHOCUTE/IbHO OCel X-X U Y-y
COOTBETCTBEHHO;

b - wWnpuHa;

b, - pacyetHas wWupuHa ceeca nonku (noscHoro aucra);

b, - wupuHa BeICTyNatowWweit yacTu pebpa, ceca;



d - anameTp oTBEepCcTUA BONTA;

db - HapYXXHbIN gMameTp cTepXHA 6onTa;

€ - 9KCUEHTPUCUTET CUAbI;

f - nporno;

h - BbicOTa;

hef - pacyeTHas BbICOTa CTEHKU;

h,, - BbIcOTa CTeHKY;

i - paguyc MHepUUKM ceveHus;

Iin - HAUMEHbLUMNIA PAANYC MHEPLK CEYEHNS;
i, iy - paAnycbl MHEPLMU CEYEHMA OTHOCUTE/IbHO OCEN X-X U Y-y COOTBETCTBEHHO;
K, - kateT yrnosoro wsa;

| - AnMHa, NponeT, paccToAaHuKeE;
|C - O/INHA CTOMKMU, KOJIOHHbI, PacrnopKu;

l; - anmHa packoca;

ls - pacuetHas aauHa;

|, - AnvHa naHenu nosca Gepmbl UM KOJIOHHBI;

|, - pacyeTHas AnMHa CBapHOTO LWBA;

l,, |, - pacueTHble AMMHbI 3neMeHTa B MAOCKOCTAX, NEPNEHAMKYAAPHBIX OCAM X-X

COOTBETCTBEHHO;
M - OTHOCUTENbHBIN 3KcUeHTpucuTer, M= Ea/W,_;

M - NPMBEAEHHbIN OTHOCUTENbHbIN SKCUeHTpucuTeT, M =717M;

r- pagnyc,
t - TonWwmHa;

t, - TonwmHa pebpa;

t, - TonwmHa cTeHky;

,Bf - KO3pDULMEHT ANa pacyeTa Yr/0BOro WBa No MeTanny LWBa;
7y - K03ddUuUMeHT ycnosuit paboTbl 601TOBOrO COEANHEHNS;

Ve - K03pdULMeHT ycnosuii paboTbl;

Vi - KO3OPUUMEHT HaAEKHOCTU NO MaTepuany;

Vi - KO3OPUUMEHT BAMAHNA USMEHEHMNA TemnepaTypbl;

7y - KO3GOULMEHT HaAeXHOCTM NO OTBETCTBEHHOCTY;

Y, - KO3GOULMEHT HafeXHOCTU B pacyeTax No BpeMeHHOMY CONPOTUB/IEHUIO;
1 - KO3PPULMEHT BAMAHUA GOPMbI CEYEHUS;

A -mbkocts, A=l /1;

A -ycnosHaa rmbkoctb, A = AR/ E;
Ay - YCNIOBHas TMBKOCTb OTAENBHOM BETBY;

//lef - npuBeaeHHanA rMbKocTb CTepPXHA CKBO3HOIO Ce4YeHunsa;

Ag - YCNIOBHaA NpuBefeHHas rMBKOCTb cTepskHA ckBoHoro cevenus, A, = A, R/ E ;

A - ycnosHas rmbkocTs ceeca nosca, A, = (b, /t,)VR/E ;

A, - ycnosHas rubKocTb CBECOB C yToAleHnem (6ynb6oit);

A,, - ycnosHas rmbkocts crenkn, A, = (h, /t,)WR/E ;



Ay - NpesenbHasn ycioBHas rMbBKOCTb cBeca nosca (MoACcHOro ancTa);

Ay - YCNOBHas rtMBKOCTb CxKaToro nosica 6anku;

A, - npesenbHas rubKocTb;

A, /1y - pacyeTHble MBKOCTM 3neMeHTa B NNOCKOCTAX, MEPNEHAMKYNAPHbBIX OCAM X-X W Y-y

COOTBETCTBEHHO;

O, - pacyeTHoe HanpskeHue B 060/10uKe;

O 1 - KPUTUYECKOe HanpaxeHue B 060/10uKe;

O\oc - MECTHOE HanpAXeHue;

O,, O, - HOpPMa/ibHble HAaNPAKEHWsA, Napase/bHble OCAM X-X W Y-y COOTBETCTBEHHO;

O,, - HanpAXXeHWne B CBAPHOM COeAMHEHNN OT n3rnba;

T - KacaTe/ibHOe HanpaxeHue;

T,, - HanpAXXeHWe B CBAPHOM COeAMHEHNN OT Cpe3a;

@ - K03POULMEHT YCTOMUYMBOCTU NPU LLEHTPASTBHOM C¥KaTUW;

Dy - KO3)OUUMEHT YCTOMYMBOCTU NPU CKATUW;
@, - KO3pOULUMEHT YyCTONUUBOCTM NPU U3rnbe;
@, - KO3GOULUMEHT YyCTONUMBOCTM NMPU CHKATUM C U3TMBOM;

Pexy - KOIPOULMEHT YCTONUMBOCTM MPU CKATUMN C U3TUBOM B ABYX NNOCKOCTAX.

MpunoxeHune B

(cnpaBoyvHoE)
OU3NYECKUE XAPAKTEPUCTUKN ATIOMUHNA
Tabnnuya B.1
Pur3MyecKne xapakTePUCTUKN
XapakKTepuCcTUKA 3HaueHMe
Momysb ynpyroctu E, H/MM2, npu TeMmrneparType, °C:
muHyc 70 0,735 x 105
or mmumHyc 40 mo 50 0,700 x lO5
100 0,640 x 105
Monyse coBura G, H/MM2, npu Temrnepartype, °C:
mmHyc 70 0,274 x 105
or mmHyc 40 mo 50 0,265 x 105
100 0,255 x 105
KosbdmumeHnT nomnepeuHom nedopmaumm (IlyaccoHa) HIO 0,3




Ko3bdMUMEeHT JMHEMHOTO pacumpeHmsa aiasda, “C
npu Temmnepatype oT MmmHyc 70 mo 100 °C

-1

-4
0,23 x 10

CpenHee 3HaueHMe IJIOTHOCTM PO, KI'/M3

[lpuMeuaHme . [Jid NPOMEXYTOUHHEIX BHAUYEHUN TeMIepaTypH SHAUeHUS n G
crylenyeT OINpPeneliaATbh JIMHEMHOM MHTEPIOoJNSaLUMe.
Tabnnua B.2
MnoTHOCTb aNtOMUHMUA
Mapxa AMrD AB All; AI31; AMij, 1925; B95 AK8M3u
AJTIOMVHM ST AII33 1915
[IJIOTHOCTE, 2680 2700 2710 2730 2770 2850 2550
KT /M3
Mpunoxkenne I
(o6a3aTenbHoe)

KO3®PULMEHTbI @ A1 PACHETA HA YCTOMYMBOCTb

LEHTPA/IbHO CXKATbIX 3JIEMEHTOB

B Tabnuue .1 noKasaHbl CXeMbl CeYeHWI, AnAa KoTopbix B Tabauuax .2 un .3 HacToAwero
NPUNOXKEHNA NPUBEAEHDI 3HAUYEHUA KoadpdULMeHTa @ .

Tabnmua .1
Cxembl ceveHu ans onpegeneHma koabobuumeHTa @
Tun ceveHus Homep
obo3nauenne tdopma Tabnuust
! l |
| = __:g_L; _TIE_ _ﬂE_ %7 r.2
m o+ 4 A
2 —li [ | | rs
T T
Tabnuua .2
KoadduumeHTbl ¢ ycTONUMBOCTU LIEHTPANIbHO CHKATbIX
3/IeMeHTOB A/1A ceveHui Tmna 1
T'mMbxoCTb KoododmumeHTrE O OIS DIJIEMEHTOB M3 AJIOMMHMS Mapok



BJIEMEHTOB
aambna AIlM AMuM AO31T; AMr2M |AO31TS5 |(AO31T1;| 1925; 1915T
AI31T4 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 0,915 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
80 0,792 0,745 0,706 0,665 0,590 0,542 0,440 0,385
90 0,760 0,710 0,656 0,608 0,510 0,450 0,348 0,305
100 0,726 0,665 0,610 0,555 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 O =S 0,212 0,168 0,125 0,110
Tabnuua .3
KoaddunumeHTbl ¢ yCTONYMBOCTM LIEHTPaIbHO CHKaTbIX
3/IeMEHTOB A/1A cevyeHuit Tmna 2
T'mbxoCThb KosdpodmumeHTH QM OJ1a SJIEMEHTOB M3 AJIOMMHMA MapoOK
BJIEMEHTOB
IaMbna AIIlM AMuM AI31T; AMr2M |AI31TS5 |AO31T1; 1925; 1915T
AII31T4 AMT3H2 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 0,990 0,983 0,967 0,960
20 0,975 0,950 0,940 0,920 0,885 0,880 0,867 0,860
30 0,922 0,895 0,878 0,862 0,820 0,808 0,790 0,775
40 0,877 0,842 0,822 0,807 0,760 0,742 0,715 0,695
50 0,832 0,796 0,773 0,750 0,700 0,678 0,638 0,613
60 0,795 0,752 0,725 0,698 0,635 0,607 0,560 0,530
70 0,757 0,713 0,680 0,047 0,574 0,538 0,482 0,450
80 0,720 0,670 0,635 0,597 0,520 0,480 0,413 0,380
90 0,690 0,632 0,588 0,545 0,466 0,422 0,348 0,305
100 0,657 0,593 0,543 0,498 0,410 0,360 0,282 0,246
110 0,625 0,553 0,500 0,450 0,362 0,310 0,233 0,204
120 0,590 0,515 0,460 0,408 0,316 0,263 0,196 0,171
130 0,560 0,480 0,420 0,370 0,280 0,228 0,167 0,146
140 0,527 0,445 0,385 0,333 0,237 0,194 0,144 0,126
150 0,497 0,412 0,352 0,300 0,205 0,166 0,125 0,110

KO3®OULUMEHT YCTOMYMBOCTU MPU U3TUBE ?,

Mpunnoxkenune [
(o6a3aTenbHoe)



A.1. KoadduumeHt @, Ona pacyeta Ha yCTOMYMBOCTb M3rMbBaemblX 3/1€EMEHTOB [BYTaBPOBOrO,
TAaBPOBOTO W LUBE/IZIEPHOTO CEYEHMA c/edyeT onpenenATb B 3aBUCMMOCTM OT PACCTaHOBKM CBA3EW,
PaCcKpennAoLWMX CXKaTbl NOAC, BUAA HAarpPy3KM U MecTa ee nNpuaoxKeHua. MNpun aTom npeanonaraerca, 4to
Harpyska AencTByeT B NJI0CKOCTU HanbonbLUel *KeCTKOCTH (IX > Iy), a OMOPHbIE CEeYEHUA 3aKPENEHDI
OT HOKOBbIX CMELLLEHUI 1 NOBOpPOTA.

0.2. Ona 6ankv [BYTaBPOBOrO CeYEHWA C ABYMA OCAMW CUMMETPUW AN OnpenefieHus
KoadpduumeHTa @, HeobX0ANMO BbIYMCANTL KOIPOULMEHT @, No popmyne

2
I, h) E
=14y XL —| =, (a1
2 I | R (4.1)

ef

rae i - KoadpPUUMEHT, BbluMCAEMbI cornacHo TpebosaHnam [.3 HacToALEro NpUAoXKeHUs;

|ef - pacyeTHaa A/JMHa GankM WM KOHCOAM, onpedensemas cornacHo TpebosaHuam 7.3.4
HACTOALLEro CBOAA NPaBuA;

h - nonHasa BbicoTa ceyeHus.

[.3. 3HaueHue KoadpduumerTa ¥ B dopmyne (4.1) cnegyet BbluMcAATb No dopmynam Tabauy, A.1,

0.2 v [.3 B 3aBUCMMOCTM OT KOAMYEeCTBa 38KpEI'IJ'IEHMl71 CXaToro noAca, snga Harpyskn m mecrta ee
NpuUNoXKeHUA, a TaKXKe OT NapaMeTpa & , PaBHOTIO:

a) AN NpeccoBaHHbIX ABYTaBPOB

2

|
0:=1,54|—t 21 m2)
I, h

rae |, =0,422biti3 - MOMEHT WMHEepLUMM CeyeHus npu cBo6oAHOM KpydeHuwn (3gpece D u t. -

COOTBETCTBEHHO LUMPUHA M TONLMHA NPAMOYFO/IbHUKOB, 06pa3ytoLLmx ceyeHuve).
Mpy HaIMYUK YTONILLLEHUIA KPYTA0oro cedeHus (bybb)

4

’

|, =0,425bt> +nZ

rae D - anametp 6ynb6;
n - yncno 6ynbub B ceveHuu;

6) ONA cBapHbIX ABYTaBPOBbIX 6asOK MPM OTCYTCTBMM OTOHOPTOBOK, YTOJILLEHMI MO Kpasm U
3HauMTe/IbHbIX YTONLEHWIA B YrNax NapameTp o ciaedyeT onpeaenats no popmyne

It 2 at’ 2
“=8 %, | | M
f frf

,(A:3)

roe ANA CBapHbIX M NPeCccoBaHHbIX ABYTaBPOBbIX 6aoK:

t; un bf - COOTBETCTBEHHO TO/LLMHE U LUMPUMHA NosAca Banku;

h - paccToaHne mexay ocAmMM NOACOB;

a=0,5h;

[AN1A COCTaBHbIX KAenaHbIX ABYyTaBPOBbIX 6aNoK:

t; - cymmapHas To/LLMHA AUCTOB NosAca 1 rOPU3OHTANbHOM MOKM NOACHOTO YroKa;
bf - LUMPUHA NIUCTOB NOACa;

h- PacCToAHUNE MmexXay OCAMU NaKeToB NOACHbLIX INCTOB,



a - CyMMa BbICOTbl BEPTUKA/IbHOM MOJIKM MOACHOTO YrojKa C TONWMHOW NaKeTa ropusoHTanbHbIX
JINCTOB;

t - cymmapHas TOJILMHA CTEHKU U BEPTUKAJIbHBIX MOOK MOACHbIX YTOJKOB.

3HaueHune koadpduumeHTa ¢, B bopmyne (22) HacToAwLero CBOAa NPaBUA CaeayeT NPUHUMATb:
npu ¢, <0,667 ¢, =¢,;

npu @, >0,667 ¢, =0,5+0,25¢, ana anomuHuA Bcex MapoK, yKasaHHbIX B Tabauue 1

HacToALLero cBoAa NpasuA, 3a ucknoyeHmem AMr3H2, AA31T1 n AA31T5, n @, = @,, Ho He bonee 1,0 -
ANA antomuHnAa mapok AMr3H2, AA31T1 v AA31TS.

0.4. Ona paspesHol 6anku ABYTaBPOBOro CEYEHMA C OLHON OCblO cUMMETPUK (pucyHok A.1) gna
onpeneneHna KoapduumeHTa ¢, HeobXoAMMO BbIMUCAUTL KOIGPUUMEHTBI @ 1 @, NO Gopmynam:

R’ (4.4)

w=2, 6{\/(0,5% +4,) +c? +(0,59, + 4, )} (8.6)

B popmynax (0.4) - (4.6):

G - KO3PPULMEHT, 3aBUCALLMI OT BUAA HArpy3KM U NpMHUMaemblin no Tabavue [.4;
h,, h, - pasmepbi, ykasaHHble Ha pucyHke [.1;

Y

Yo :T - OTHOCUTE/IbHasA KOOPAMHATA TOYKM MPWUIOMKEHUS HArpy3KM CO CBOMM 3HAaKOM (cMm.
pucyHok A.1);

B, = 0,43—0,065(%) (2n-1),

Il
3pecb N=

(rp,e |1, |2 - MOMEHTblI MHEPUUNN COOTBETCTBEHHO CXATOrNo M PACTAHYTOrNo NoOAcCOB
+
1 2

OTHOCUTE/IbHO OC CUMMETPUN CE‘-IEHVIH);

2
cz—i i+o,o4| ' )
[l ' h?
y y

3pecb |, - MomeHT wuHepuuu npu KpydeHun [cm. obosHaueHusa K dopmyne ([1.2) HacToALlero
NPUNOXKeHUs).



I | &
~N
- 5 &
. _ e
< = '
h P
s
M

PucyHok [1.1. Cxema oBYTaBpOBOro ceyeHms
C O4HOM OCbl0 CUMMETPUN

3HaueHune koadpduumeHTa ¢, B opmyne (22) HacToAwLero CBOAa NPaBUA caeayeT NPUHUMATb:

npu @, <0,667 ¢, =¢,;

npu @, >0,667 ¢, =¢|0,5+0,25 1-1-1_—” ANA aNOMUHKMA BCEX MApOK, YKa3aHHbIX B
2
Tabanue 1 HacToAwero ceoga npasun, 3a uckaovednem AMr3H2, A31T1 n AA31T5, ana KoTopbIX @,
cnegyet BbluMcnatb no ¢popmyne (4.5) u npuHmumats He 6onee 1,0.
0.5. YcTonumBocTb 6asioKk LWBEANIEPHOTO CeYeHMA cnepyeT NPOBEPATb TaK e, Kak 0anok
ABYTaBPOBOrO CEYEHWA, MPU 3TOM « BbIMUCAATL No dopmyne ([.2); HalAeHHble 3Ha4YeHWA @,
YMHOXaTb Ha 0,7.

3Hauennn |, |, v |, 8 dopmynax (4.1) u (4.2) cneayet npuHumaTth A1s Wweesnepa.

y

Tabnvua 4.1
KoadduumeHT iy ana 6anok AByTaBpoOBOro cevyeHuna
C ABYMA OCAMMU CUMMETPUU
KondbduumeHnt Kondbduument ncu
ansda
g OaJiok 6e3 BaKpellJleHd B IIpoJieTe IIpM HaJIMYMM HEe MEeHee
IBYX INPOMEXYTOUHEIX

IpM COCPEeIOTOYeHHOM IpM PaBHOMEPHO 3aKpenJjeHN) BEepXHeIo
Harpyske, pacrnpenejyieHHOM nodgca, IOeJydmmMx OPpOoJIeT

IPUIIOKEHHOM K IHOSACY Harpyske, Ha paBHEE UYacTy,

HpMJ’IOXeHHOIZ K IIOACY He3aBMCHMMO OT MeCTa

NPMJIOXEHMA HATPYy3KU
BEpXHEMY HIDXKHEMY |BepxHeMy HIDKHEMY
1 2 3 4 5 6
0,1 0,98 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 2,28 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
128,0 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
400,0 9,63 11,48 8,16 9,38 7,77

Tabnuua A.2
KoaddpuumeHT I ana 6anok ABYTaBPOBOro CeYeHUA C ABYMA OCAMM
CMMMETPUM NPU OL4HOM 3aKpenneHun 6ankn B cepegmHe nposeTa
Bun HarpyskKu MecTO NPUIIOXEHMS HaTPy3KU Kosdduumenr ncum
CocpenoToueHHada B cepenuHe npoJera (HezaBucuMo |ncu = 1,75 ncwm
OT YyPOBHSA NPUJIIOXEHUA) 1
CocpenoToueHHas B ueTBepTHM HpoOJeTa ncu = 1,14 ncu
K BEpPXHeMy IOsACY 1
PaBHOMepHO pacnpeneneHHas|K BepxHeMy MNosacCy
CocpenoTodeHHasa B ueTBepTHM mOpoJjeTa ncu = 1,6 ncu
K HUXHEMY I[IOACY 1
PaBHOMepHO pacnpenesnieHHas|K HwxHeMy MOsACYy ncu = 1,3 ncu
1
[lpuMeuaHMe. 3Iechb BHAUeHMe IICU cllenyeT NPMHMMATh 110 I'pabe 6 Tadimus
i}
o.l
Tabnvua 4.3
KoadduumeHT iy ana KoHconein AByTaBPOBOro ceyeHun
C ABYMA OCAMU CUMMETPUN
Kosdoduument anbda KondbdmumeHnT ncu nopu Harpy3ke, OPUIJIOXEHHOM K IIOACY
BEpXHEMY HIDKHEMY
4 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 1,855 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




KoaddunumneHt ¢ ans 6anok [O,BYTaBPOBOro ceyeHus
C OZIHO OCblO CUMMETPUN

Tabnvua 4.4

Bun Harpysku

YycTem n3rmub

PaBHOMEpPHO CocpenoToueHHAd MoMeHT Ha
pacrnpenesieHHasa |cuia B cepenrHe |OOHOM KOHILEe

npoJieTa

Oaskm

KonsddbuumeHnTt nzeTa

1,00

1,12 1,35

1,75

Mpunokenue E
(o6a3aTenbHoe)

PACYHET BHELLEHTPEHHO CHATbIX N CAATO-U3STMBAEMbIX SNEMEHTOB

KoadpduumeHTbl yCTONUMBOCTU @, ANA NPOBEPKM YCTOMYMBOCTH

BHELEHTPEHHO CXKaTbIX (CKaTo-u3rnbaembix) CNAOLWHOCTEHUYATbIX
CTepP’KHeNn B NI0CKOCTU AENCTBMA MOMEHTA, COBNaJaoLein
C MNNIOCKOCTbIO CUMMETPUN

Tabnnua E.1

YcnoBHass rubOKOCTHb 3HaueHMe OM NpPM NPUBEIEeHHOM OTHOCUTEJIbEHOM
e
aaMmona SKCLEHTPUCUTETE M
ef

0,1 (0,2 |o0,3 |0,4 |0,5 |0,6 |O,7 |O,8 |1,0 (1,2 |1,5

0,5 990 (980 (973 [937 [905 |880 [850 |920 |767 |725 |657
1,0 947 (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 |695 |652 |617 |587 |560 |410 |515 |482 |[452 (413
3,0 677 |618 |578 |545 |517 |495 (472 (455 (425 |400 |367
3,5 593 |542 |505 |475 |453 |434 |415 |398 |374 |355 [325
4,0 505 |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 |295 |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 |[1lel
7,0 192 (187 |[181 |177 |172 |168 |165 |16l (155 |[150 |145
8,0 148 (145 [142 |139 |137 |134 |132 [129 (126 [123 |120
9,0 120 (117 115 |113 |111 |110 |108 [107 (105 [102 |100
10,0 097 (095 |093 092 |091 |090 |088 |087 |085 (084 (082

OKoOHuaHMe Tabnunupl E.1




YcoBHas 3HaueHre QM NpPU IPUBEIESHHOM OTHOCMUTEJIBHOM SKCLEHTPUCUTETE
IMOKOCTb e
m
aambna ef
2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 9,0 (10,0
0,5 567 500 445 360 302 257 225 203 182 165
1,0 505 445 394 323 272 235 205 186 167 151
1,5 452 398 355 292 247 215 188 171 153 140
2,0 405 358 320 265 227 197 175 158 142 130
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
4,0 257 233 214 184 159 144 130 117 109 101
4,5 230 210 193 167 146 132 121 110 102 095
5,0 205 190 175 152 135 123 113 103 096 090
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 LN 7] 107 097 090 085 080 075
7,0 135 128 120 108 098 090 085 080 075 070
8,0 112 107 100 091 085 080 077 072 067 062
9,0 094 090 086 080 076 072 067 063 059 055
10,0 080 077 075 070 067 062 060 056 052 048
IpmuMmeuaHnusa. 1. 3HadYeHMsa KO2QOMUMEeHTOB QU B TabJsule yBeJIMUEeHEH
e
B 1000 pas.
2. BHaueHud QM ClenyeT NPMHMMATL He BHIle 33HaAUYeHUM ou.
e
Tabnnua E.2
KoaddpurumeHTsbl ycTonumsoctT @, AnA NPOBEPKM YCTONYUBOCTM
BHEL,EHTPEHHO CXKaTbIX (CXKaTo-M3rnbaembIx) CKBO3HbIX CTEPIKHEMN
B NJIOCKOCTM AEMCTBMA MOMEHTA, COBMagatoLLel
C NIOCKOCTbO CMMMETPUN
YcnoBHas IMOKOCTDH 3HaueHuue GM OpU NIPUBEIEHHOM OTHOCUTEJILHOM
e
aaMmona DKCLEHTPUCUTETE M
ef
0,1 (0,2 |0,3 |0,4 |O0,5 |0,6 |O,7 |0O,8 |1,0 (1,2 |1,5
0,5 950 (888 (825 [755 [718 |660 |635 |605 |540 |495 |436
1,0 882 [810 |756 |693 |660 |609 |582 |548 |496 (453 [405
1,5 872 |753 |684 |643 |607 |568 |534 |507 |458 (420 [375
2,0 773 |700 |640 |593 |558 |523 |492 |468 |423 |390 (347
2,5 712 | 637 |585 [543 |508 [477 [450 |427 |390 (358 |320
3,0 640 (575 |[530 (488 |[458 |430 |[408 |387 |355 |327 |294
3,5 565 |507 |467 [432 |410 |385 [365 |350 |321 (297 |270
4,0 490 |442 410 |382 |363 343 |[327 |313 |[290 (269 |247
4,5 418 |382 |357 |[335 |320 [304 [290 |280 |260 |[243 |223
5,0 353 |328 |[309 [293 |280 [268 |[257 |249 |233 (219 |202
5,5 300 |282 (267 [256 |245 (237 |[228 |222 |208 |197 |183
6,0 256 242 [233 |223 (216 |[210 |202 |[197 |[187 |178 |166
6,5 220 |[210 [205 |197 |190 [185 |182 [175 [167 |160 |150
7,0 192 |186 |180 [173 |169 |[165 |[162 |157 |150 [145 |136
8,0 150 |145 |142 |139 |135 |[133 |130 |127 |122 [120 |112




9,0 120 |117 (115 |112 |110 |108 107 [105 101 |098 |[095
10,0 097 1096 [095 |093 |092 |[091 |090 (087 (085 |083 |[082
OKOHYaHMe Tabnumupl E.2
YcinoBHasa 3HaueHMue GM NOpPM IPUBEOEHHOM OTHOCUTEJLHOM SKCLEHTPUCUTETE
TMOKOCTb e
o m
aambna ef

2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 9,0 (10,0

370 320 282 323 196 170 157 143 122 110
342 296 262 213 182 155 145 130 113 096
318 275 243 198 170 144 134 120 105 090
294 257 227 185 159 135 125 112 100 084
273 240 213 173 150 127 117 105 095 079
253 222 197 164 142 121 111 100 092 075
232 206 185 i85S 19883 115 106 095 087 072
213 190 172 145 125 110 100 090 083 070
195 177 160 {a815 117 105 094 086 080 067
178 162 148 127 110 098 089 082 076 064
163 150 137 120 105 094 084 077 072 062
150 138 128 i 2 098 090 080 073 068 060
136 127 118 103 094 085 076 070 065 058
125 117 108 096 090 081 072 067 062 056
105 100 092 086 082 072 065 060 056 052
090 087 081 077 072 065 058 055 050 048
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10, 080 076 071 068 064 057 052 048 044 044
[lprMeuaHuAa. 1. 3HaueHusa kosbbuuMeHTOB OU B Tabmiuile yBeJMUEHEL
e
B 1000 pas.
2. BHaueHusa Ou ClenyeT NPMHMMATH HE BHIIE 3HAUEHUM Gu.
e
Tabnnua E.3

KoaddurumeHTbl BAMAHMA GOpMbI ceveHuns 1)



Tun A ( 3naueHHs i mpr
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OKoOHuaHMe Tabnunupl E.3
Tun Af 3uayeyus n npu
ceHenus Cxema CedeHus U IKCLEHTPHCHTET — <A< A>S
A, 01<m<5 5<m=<20 01<m<5 | 5<ms<20
8 -
025 | (0,75-0,05m)-0,01(5-m)X 1,0
o
I
r . _
I-—I k= 0,5 (0.5-0,1m)-0,02(5-m)X 1,0
0,54, ! j![—
21 (0,25-0,15m)-0,03(5-m)X 1,0
K 0,54, ¢ _I?I_ o ‘?; -l S| 05 | (125-0,05m)-001(s-m)R 1,0
» “"Ar i L ] -
' 21 (1,5~0,1m)-0,02(5-m) % 1,0
10 A 4. T e] 0,5 _ 14
_____ A 05 A‘fl + I — 1,0 1,6-0,01(5—m)X 1,6 1,35+0,05m 1,6
0,54;" 0,257, : 2,0 1,8-0,02(5-m)X 1,8 1,3+0,1m 1,8
11 o 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
4
n ‘ 1,0 1,8+0,12m 2,4 1,8+0,12m 2,4
I——II _
S 1,5 2,0+0,25m+0,1x - - -
0,54, =
2,0 3,040,25m+0,1% - - -
[IpumMeuyaHus
1 [ins Trnos cedemuii S —7 npu noacuere suaveuit As/4,, WIOMANS BEPTUKANLHEIX 31EMEHTOB TONOK He CIENYET Y4HUTHIBATE.
2 JIns TMOOB CedeHmit 6 —7 3HATEHUA T]5 CileQyeT PHHAMATE PAaBHLIMK 3HAYEHHSTM 1) ZUIA THNA 5 TIPH TeX Xe 3HaueHnax 4,/A4,,.
Tabnuua E.4
MprBeaeHHblE OTHOCUTE/IbHbIE 3KCLEeHTPUCHTETbI M
ON5 CTePXKHEN C LWAPHUPHO-OMNEPTbIMU KOHLLAMM
T
DIIIOPEL aambna 3HauyeHMre m opy m , PaBHOM
MOMEHTOB ef ef,1
0,1 |O,5 |1,0 |1,5 |2,0 |3,0 |4,0 |5,0 |7,0 |10,0|20,0




nenbTa = -1,0

M, 127>

0,10(0,30|0,68|1,12|1,60|2,62|3,55|4,55|6,50(9,40(19,40
0,10(0,17|0,39|0,68|1,03|1,80(2,75|3,72|5,65(8,60(18,50
0,10(0,10(0,22|0,36|0,55|1,17|1,95|2,77|4,60(7,40(17,20
0,10(0,10|0,10|0,18|0,30|0,57|1,03|1,78|3,35(5,90(15,40
0,10(0,10|0,10(0,10|0,15|0,23]|0,48|0,95|2,18(4,40(13,40
0,10(0,10|0,10(0,10|0,10|0,15|0,18|0,40(|1,25(3,00(11,40
0,10(0,10|0,10|0,10|0,10|0,10|0,10(0,10(0,50(1,70(9,50

~N o 0w

nenbTa = -0,5

MJ.«LNM

0,10(0,31|0,68|1,12|1,60|2,62|3,55|4,55|6,50(9,40(19,40
0,10(0,22|0,46|0,73|1,05|1,88|2,75|3,72|5,65(8,60(18,50
0,10(0,17|0,38|0,58|0,80(1,33|2,00(2,77(4,60(7,40|17,20
0,10(0,14|0,32|0,49|0,66|1,05|1,52(2,22(3,50(5,90|15,40
0,10(0,10|0,26|0,410,57]0,95|1,38(|1,80(2,95(4,70(13,40
0,10(0,16|0,28|0,40|0,52]0,95|1,25|1,60(|2,50(4,00(11,50
0,10(0,22|0,32|0,42|0,55|0,95|1,10|1,35|2,20(3,50(10,80

~ oUW N

nenbTa = 0
Mlh M,

0,10(0,32|0,70|1,12|1,60|2,62|2,55|4,55|6,50(9,40(19,40
0,10(0,28|0,60|0,90|1,28|1,96|2,75|3,72|5,65(8,40(18,50
0,10(0,27|0,55|0,84|1,15|1,75|2,43|3,17(4,80(7,40(17,20
0,10(0,26|0,52|0,78|1,10|1,60|2,20(2,83(4,00(6,30|15,40
0,10(0,25|0,52|0,78|1,10|1,55|2,10|2,78|3,85(5,90(14,50
0,10(0,28|0,52|0,78|1,10|1,55]2,00(|2,70|3,80(5,60(13,80
0,10(0,32|0,52|0,78|1,10|1,55|1,90(|2,60|3,75(5,50(13,00

~N oUW

nensTa = 0,5

7 IR —Y 74

0,10(0,40|0,80|1,23|1,68|2,62|3,55|4,55|6,50(9,10(19,40
0,10(0,40|0,78|1,20|1,60]2,30|3,15|4,10|5,85(8,60(18,50
0,10(0,40(0,77|1,17|1,55|2,30(3,10(3,90(5,55(8,13|18,00
0,10(0,40(0,75|1,13|1,55|2,30|3,05(3,80(5,30(7,60|17,50
0,10(0,40(|0,75|1,10)1,55|2,30|3,00(3,80(5,30(7,60|17,00
0,10(0,40|0,75|1,10|1,50]2,30(3,00(|3,80(|5,30(7,60(16,50
0,10(0,40|0,75|1,10|1,40|2,30|3,00|3,80|5,30(7,60(16,00
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OBo3HauUeHMUs, NPUHATHE B Tabmnuue E.4:
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Mpunoxkenne XK
(cnpaBoyHoe)

BUbl KPEMIEHUIM OTPAXOAIOLMX KOHCTPYKLUIA

Tabnuua .1



Haunbonee pacnpocTpaHeHHble BUAbI KpenaeHui

OrpakaatoLmnx KOHCTPYKLUMIA

OnmcaHMre KpeIlJieHnd

HaszunaueHue IIpoOoyKLIMN HOpMaTMBHHﬁ

OOKYMEHT
BakJIenka BHTAXHAS aJIoMMHMEeBas IO1a KpenJieHus DJIEMEHTOB T'OCT 10299;
C CepHmedYyHMKOM M3 HepXaBeoleln NIPUMBEIKAHUS U BJIEMEHTOB T'OCT 10300;
CTajlM WM KOPPO3UOHHO-CTOMKME KOHCTPYKUMUNM MexIy coOom T'OCT 10301,
3akKJIENKM PasJIMUHOTO IMaMeTpa T'OCT 10304
BonrToBoe coeIuMHeHUEe IO1sa KpenJieHus DBJIEMEHTOB T'OCT 7798;
(B ToMmM uwmciie mamba, ramka) K Hecylmey¥ KOHCTPYKLUM, TOCT 5915

a Takxe BSJIEMEHTOB
KOHCTPYKUUM MexIOy cobomn

BuHTOBOE CoOemmMHeHUMe

IO1sa KpenJieHus DJIEMEHTOB T'OCT 11738
KOHCTPYKUMUNM MexIy coOom

MpunoxkeHue U
(pekomeHayemoe)

KOHCTPYMPOBAHME CBAPHbIX COEAVHEHN

Tabaunuya U.1

Bun CBAPHOT'O COeIMHEHMA

PexomMeHpmaumm

CTEHIKOBOE COEeIMHEeHUue

HOosmxkHa OBITL 00SA3aTEeJIbHOM pasleska KPOMOK,
BEIpyOKa M NOIBapka WBa. [Ipy COEOMHEHUM JIMCTOB
Pa3HOM TOJIUMHE O0Jiee TOJICTHEM IOJIXKEH OBTH
ckomeH, B coorTBerTcTBUM c I'OCT 14806. Insa 6BoJjee
YCIEMHOTO CONPOTUBJIEHUS YCTAJIOCTHHM HANPSXEeHUAM
BEICTYII CBAPHOTO MBAa HAI IJIOCKOCTLI COEIOUHSIEMOTO
3JIeMeHTa HeOoBXOIMMO YCTPaHUTH. [0 BO3MOXHOCTHU
He peKOMeH,HyeTCH HpMMeHHTb nepeceKafommec;[ IBBI

CoemmHeHMEe BHAXJIECTKY

<:j> —

3

Jt min

Bo mzbexaHre m3rnbawnlMx HANPAXEHMUN B CBAPHOM
mBe HeoOxOonuMMa I[IOCTAHOBKAa WBOB C IOBYX CTOPOH.
Kax npaBuio, pasnejika KPOMOK He TpebyeTcH




TaBpoOBOE COeIMHEeEHUE

2t min

HeobxommMa TmaTesibHAS [NOINTOHKA TOopLa
BEPTMKAJLHOTO BJIEMEHTa K IlacTuHe. CBapka
IOJDXKHA OCYWECTBJIATLCS B KOHIOyKTOpe. Kak
NpaBMIJIO, Paslesyika KPOMOK He TpebyeTcs.
Ecniy BO3MOXeH M3TUO CTEHKM, HEeOOXOIMMO
NpenyCMOTPETh CBAPHOM WOB C IOBYX CTOPOH

M

N

[Ipy OoNMpPaHUM JIMCTa Ha pebpo XeCTKOCTH,

B CJydae eciJM JIMCT NonoBepraeTcsa musrudy,
PEKOMEHIOYyeTCsa [NepeMeCTUTb CBApPHOM WOB B CTOPOHY
OT IeVCTBUSA MaKCUMAJILHOT'O M3TMbanimero MOMeHTa

IJ1a BOCHPMATKMSA MOMEHTA TaBpPOBOE COEeIMHEHME
IOOJDKHO OBITE YyCMJIEHO YyIJIOBEIMM pebpaMy XeCTKOCTHU.
PeOpo HOJIKHO OBTE NPMKPEIJIEHO TakK, UYTOOE
YIJIOBOM WOB OBl HENPEPEBEH BO M30eXaHMe
oBpasoBaHUA KPATEPOB

OTOOPTOBAHHEE BJIEMEHTHE B pe3epByapax IOJDKHEL
OBITH PAaCIIOJIOXKEHEl I[ION MNPSAMBIM YIJIOM K
NIpuBapMBaEeMOMy 3JIEMEHTY C LEeJIbI0 CHMXEHUS
n3rrubaKlMx HANPSXEeHUM B CBAPHOM IlIBE.

He pmonyckaeTcsa NpMBapkKa 3akKpyIJIEHHOTO KOHILA
DJIeMeHTa

PexomeHnnyeTc4a IIPMMEHATH IBOMHEIE YIJIOBEIE 1IBHIL,
InpegycMaTpmMBamilme CoelMHEeHME BCTHK MJINU
BHaXJIECTKY




YcunmTesibHAasA CTBHIKOBAS HaKJlaIka Jiydlle BCeIo
MOXeT OBITH BHIIOJIHEHA M3 DJIEMeHTa POMOOBUIOHOM
bopMEI CO mWBaMM, NPOXONAWMMM 3a KOHIIEBHE TOUKU
JucTa. 9TO CHMWXaeT MaKCHMaJIbHEIE Ccpesanlyme
HaNpSXeHMI B YIJIOBEIX WIBAX IO CPaABHEHUIO

C NPAMOYT'OJIBHOM HaKJIaOKOM

[Ipy mepecedeHUM IJIaBHEIX OaJIOK C 3JIeMEeHTaMMU
nepebOopoK M INEeperopoloK, BO M3bexaHUe
BO3HMKHOBEHNMA B MEeCTax UMX IepecCedueHMA BEICOKUX
MECTHBEIX HalpsSXeHUM HeoOxomuMa [NOCTaHOBKAa
[IOIIEpPEeYHEX pebep

PeBpa XeCTKOCTM, IpeloTBpamammre nebopmalimio

M3 MJOCKOCTM CTeHKM OajikM, IOJIKHEI MMETb
KOHCTPYKLMIO KPEeIJIEHMS K IOJIKaM C LeJbio IIepenauu
YCUIIMM OT CTEHKM K [oJjiKkaM OaJku

BeIpe3Bl OOJDKHEL OBITE BaKPyIJIEHHBMM BO M30eXaHMUE
KOHLEHTPAaTOPOBR HANPSXeHUM B yIvlax. Eciam B MecTe
BHIpe3a IIpelycMaTpUBaeTCHd yCUIJIEHMEe, TO
HeOoOXOoOMMO MNPEeNyCMOTPEeTh, UYTOOB CBAPHOM WOB
ABJIAJICA OOCTATOUYHEIM IOJId BOCIIPUATUA BCel
HATPy3KM, KOTOpas INepenaeTCs Ha YCUJIUTEJbHBIM
3JleMeHT. [Jsa HeOOJbUMX BHPE30B CJlelyeT
npeznnodecTh ciayday "B" ciayuano "A", utro
ofJjleryaeT NOLT'OHKY YCUJIMTEJIbBHOI'O 2JIeMeHTa

n yjgydmaeT HpOTMBOHeﬁCTBMe YCTaJIOCTHBIM
HaIpsSXeHMAaM




B xpoHUTEeMHax, NPUKPEIJIEHHEX K I[I0JIKaM, 4YacTu
IIOJIOK OTHAJIEHHBIE OT CTEHKM, BOCIPUHMMAWT
MeHbUIMEe YCUJIMS, YeM UYacCTb, [IPMMBEIKAKLIAS K
CTeHKke. 3TO INPUBOOUT K BHICOKMM 3BHAUEHUAM
HANPSXEeHUM B LEHTPaJIbHOM YaCTM IIOJIOK. UTOOH
pacnpenesnuTh HANPSXeHMS IO WBYy Oojee
PaBHOMEPHO, HeoOxoIMmMa IOCTaHOBKA pebep
XECTKOCTH, IepellalliMx HarpysKy Ha CTEHKY
OCHOBHOT'O DJIEMEHTAa




