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EN 1993-1-8

Paspenbl EBpokoaa:

OCHOBHbIE NOMNOXXEHMSA MO MPOEKTUPOBAHUIO
CoeanHeHnsa Ha bonTax, 3aknenkax u wrndrax

CBapHble coeagnHEHUS

AHanus, Kkrnaccuukaums n mogennposaHmne

Yanbl CONpAXXeHNst KOHCTPYKTUBHbLIX 3NeMEHTOB 13 4BYyTaBpOB
Yanbl CONpAXXeHNs aneMeHTOB 3aMKHYTOro npodoumngd



TepmMmuHonoruga

Y3EN - obnactb nepeceyeHnss OByx wunu Goree anemeHToB. [1py
pacyeTe Yy3roM 4BMdeTcd rpynna BCEeX OCHOBHbLIX KOMMOHEHTOB
HeobxoaMMbIX OnNst  onucaHust paboTbl y3na npu  nepegpade
OENCTBYOWMX BHYTPEHHUX CUIT M1 MOMEHTOB Mexay coeauHEeHHbIMU
anemMmeHtamu. Hanpumep, y3en coeanHeHUsa 6anku C  KONMOHHOW
COCTOUT U3 y4YacCTKa CTEHKWU KOMOHHbLI U OO4HOro (Npu O4HOCTOPOHHEN
KOH(purypaummn ysna) wunm gsyx (Npyv OBYCTOPOHHEWN KOoHpurypaumm
y3na) coeauHeHuu.

COEOMNHEHMWE - mecTo, B KOTOPOM Kpenatca Ase nnun bonee getanm.
[lpn pacyeTe COeONHEHMEM  Ha3blBAeTCA rpyrnna  OCHOBHbIX
KOMMOHEHTOB, HEODXoAUMbIX ANsl onucaHusi paboTbl CoeauHEeHUs B
npouecce rnepegavym BHYTPEHHUX CUIT N MOMEHTOB.



Knaccudgukauma y3nos

[lepen BBEOEHMEM Y3I10B B paCYETHYO CXEMY TpebyeTca nx
Krnaccudpmkaums:

* 0 XXEeCTKOCTU (pacyeT B yNpyron ctagmmn)
° UK MO NPOYHOCTU (pacyeT C Yy4EeTOM NacTUKN)
* ... ununoba

KOMIMOHEHTbI Y3J10B:

 bonTbl
» CBapHbl€e WBbI
* [MnacTuHbl

HeoOXxoaMmMoO NOMHUTDL:
CBapHble WBbI — HenoaaTnuBble,
a bonTbl — He ABNAIOTCA NPYXUHaAMMU




Tunbl y3nos

LLIapHUPHBLIN (B KOTOPOM MOXHO OOMYCTUTL, YTO Y3€en He rnepenaet
n3rnbaroLLim MOMEHT)

XecTKuM (Korga gornyckaeTcs, YTo xapaktep paboTbl y3na He
BINUSET HA pacyeT)

NMogaTnuebIn (Korga pacyeToM HeOHBXOOMMO YUYUTbIBATb XapakTep
paboTbl y3na)

COITIACHO EN 1993-1-1

B uenom, gonyckaetcsa npeHebperaTb BAUSAHNEM XapakTepa
paboThbl Y3MOB ... OAHAKO NPU UX 3HAYNTENBHOM BIIUSIHUM Ha XapakTep
paboTbl (Kak, HanpumMep, B criydae nony>ecTknx y3noB) 310 cneayet
YYUTbIBaATD.



XECTKOCTb Y3J10B

NMEET 3Ha4YnTeENbHOE BIUAHNE?

He yunTteiBaTh pacyetom
|

J

XKecTkum =

naeanbHoO
XEeCTKUM

LLlapHUpHbIN =

naeanbHO
LUAPHUPHbIN

YuntelBaTb pacyeTom

[MonyxecTtkum =

YYUUTbIBATb
XEeCTKOCTb




Knaccudumkauyma y3nos no NPOYHOCTH

HoMuHanbHO WapHUPHbIN
 [onyckatloT NoBOPOT — AOSMKHbI ObITb NOAATINBbLIMUA

* Hecywasa cnocobHocTb MeHee 25% no cpaBHEHUIO C
PaBHOMPOYHbLIM

PaBHONPOYHbLIN

* Hecywas cnocobHocTb 6onbLue, YeM Yy MPUCOEaNHSEMBbIX
SNEMEHTOB

EBpokoa He HacTaMBaeT Ha pacuyeTax no knaccumdpukaumm




Knaccundgpukauma yanos no EN 1993-1-8

Y3en MoXHO KnaccuduumpoBaTb Ha OCHOBE 3KCNepuUMeHTarnbHbIX
OaHHbIX, MONIOXUTENbHbLIW ONbIT NpeablayLien 3KcnayaTalumm

aHanoOrMYyHbIX PeLeHnn U Nno pesynesratamM pacyeToB, OCHOBAHHbIX
Ha pesyrbrartax UCrnblTaHum

Hecywas cnocobHOCTb y3ra 3aBUCUT OT HecyLuen
CMNOCOOHOCTU ero KOMMNOHEHTOB

Kak npaBuno — 60nTbl, CBapHbIE LWBbI, NAaCTUHBbI
Nwem "camoe cnadoe 3BeHO"



[1pOYHOCTL 311EMEHTOB

Bcerga TpebyeTtcs npUMMEHEHUE COOTBETCTBYIOLLIENO YAaCTHOIO
KoappuLmeHTa HageXHOCTN, ¥

... B COOTBETCTBUN C HaumoHanbHbIM NpUoxXeHnem

NMpn npumeHeHUU NpeanonoXeHUn o pacnpeneneHnn BHYTPEeHHUX
YCUINUMN:

- [Mpepgnonaraemble gedopmManmm JOXKHbI ObITb peanMcTUYHbIMK

 [lpegnonaraemoe pacnpegeneHue yCunmn gomKHO y4YnTbiBaTb
COOTHOLUEHUE XecTKocTen



PGKOMeH,D,yeMbIe 3HaA4YEHNA:

Tabnuua 2.1 — YacTHele ko3 duumenTel DezonacHOCTH ONA COeQUHEHHA

HEE'_'{I.LF'IH cnocobHOCTE 3NEMEHTOR W nonepeyHe CEUSHWA

MO, A YAz,
cm. EN 1993-1-1

Hecywasa cnocobHocTe BonTos

Hecywas cnocobHOCTE 3aKnenok

Hecywasa cnocobHocTe WwWudiTos ez
Hecywan cnocobHoCTE cBapHLIX LUBOB
Hecywana cnocobHOCTE NNAcTMH Ha CMATHE
Hecywana cnocobHOCTL Ha CABWI KOHTaKTHLIX NOBEPXHOCTENA:
B NpeaensHoM CoCTOAHWK No Hecyler cnocobHocTu (kateropusa C) I
B NpefensHoM COCTOAHWMW MO IKCMMTYaTayMoHHOA NpUrogHocTH (kaTeropua B) M3.ser
Hecywana cnocobHOCTE MHBEKUYWOHHBIX DONTOB Ha CMATHE Vi
Hecywaa cnocobHocTh yanoB dhepM M3 3aMKHYTBIX npodunen Vs
Hecywana  cnocobHocTe wiudToB B NpedenbHOM  COCTOAHMM MO
3KCNNyaTauMoHHOW NPUIoAHOCTK Ve ser
MNpensapuTEnLHOE HAaTAKEHWE BbICOKONPOYHLIX BoNToB YT

Hecywaa cnocobHOCTL DETOHHBIX 3NEMEHTOB

Yo, CM. EN 1992

Yvo = 1.25

B HaunoHanbHoOM
NPUNOXeHNN

YKpauHbl
]

Ymz = 1.25

YM3,ser — 1.1

Mpumevarue — “Yucneddwle 3HadeHwA koaddmumenToE ©0e30N3cCHOCTM  yur MONVT DHiTE  onpegensHel B
HALUWOHANEHOM NpunoxeHuy. PekomenaywoTeA cnegyowme aHadendna e = 1,25, e =125 nynpee= 1,1 e = 1.0;

e = 1,0; yamser = 1,0; 1ar = 1,1



KaTteropuun coegmHeHnu

Tabnuua 3.2 — KaTeropvu BonNToBbIX COoeAMHEHMA

KaTteropwua

Kputepui

Mpumevarue

CoeguHeHwnsa, paboTawwme Ha caBumr

Foeo = F po

MpegeapuTensHoE HATHHEHME He TpebyeTcA.

A
Cpesn coenuHeHme = - E MomryT wKMcnonb3oBaTeECA DOonNTbl  KMACCoB
pesroe ves = Fopa 46-10.9
B P saeer = Foracer CrnegyeT NpMMeHATE DonTel Knacca 8.8 mnum
PpUKUMOHHOE CcoSOMHEHWME B 10.9 ¢ npegsapuTernbHBIM HATFHEHMEM.
Foso = Fopn
npegensHomM COCTOAHKMM no Fry = By rg Hecywan CNocoOHOCTE Ha CcOBMmr
IKCNMyaTauMoHHOK KOHTAKTHRIX MOoBEpXHOCTEWM B nNpegsnbHoM
NPMrogHoOCTM COCTOAHMM no IKCMMyaTayMoHHORA
NpUrogHoOCcTH onpedenAeTcA no 3.9
KaTteropua Kputepui NMpumeyaHue

(8 Foes = Fope CrnegyeT NpUMMeHATE BONTH KNacca 2.8 vnu
PpUKUMOHHOE CcoSOMHEHWME B = < E 10.9 ¢ npegsapuTernbHBIM HATFHEHMEM.
npegensHomM COCTOAHMM o v.Ed = T bRd Hecyuwan cnocobHoOCTE Ha COBMr

HecyUlerd cnocoDHOCTHA

Fm = MNoera

KOHTAKTHLIX MOBEepPXHOCTER B NpegensHOM
COCTOAHMM no Hecywerm cnocobHoCTHM
onpegenAeTcAa no 3.9,

Moee mg—cm. 3.4 .1(1) B)

CoeaMHeHmA, paboTalMe Ha pac TAHeEHMWe

D Fer = Fga MpegeapuTensHoe HATHHEHME He TpebyeTcA.
CoeguHeHune bes = - B MoryT wcnons3oBaTecHA DONThl  KMNACCOB
npegeapyTensHoro  HaTAHeHWA tEd — TpRd 4 6109

BonToB B, gy onpenenaetcA no Tabnvye 3.4

E e = Frg ChnegyeT NpMMeHATE BonTel Knacca 8.8 unu
CoseguMHeHHWe C 10.9 c npegsapuTernbHBIM HATFHEHMEM.

npeaesapKTenbHbBIM HaTAHeHKeM
BonToB

B, gy oNpenenaeTcA no Tabnuuye 3.4

PacueTHoe pacTArMBales ycunue Fies OOMMHC BHMOYaTE BOIMOXHOE YCHMNWe oTpriea BcneqcTeue 3dhdperTa
praara, oM. 3.1, BonTel, NnogesepeHHBIS YOUNWMED COBWMIa COBMECTHO © PAac TATMBAMKLLMM YCUNHUEeM, JON¥HE TIKHe
YACBNSTEOPATE YCAOBMAM, NPUEBSOeHHEM B Tabnuys 3.4,




CoeavHeHus, paboTatoLume Ha cpes

Tabnuua 3.2 — Kateropuu bonToBbIX COeAMHEHHUHA

KaTteropwua

Kputepui

MNpumeyanue

A

CPEEHGE coeguHEHHWE

CoeguHeHua, paboTawwme

Ha COBWr

J[1ormxHbl COOTBETCTBOBATbL
TpeboBaHNSIM Ha cpe3 n

B F'lr Ed ser 3 F:_R‘n' &M
q:}pHI{LLHDHHDE! coerMHEHWe B Ha CMATUE
Fies = Fipa
npegeneHoOM COCTOAHHK M Fv_E:r < FE, . HE[:","I.L[HH cnocobHOCTL H4d COBMr

SKCMMyaTaUWMOHHON
NPUIOOHOCTH

KOHTAKTHBIX MNOBEDXHOCTEW B NpeaentbHOM
COCTOAHWM no IKCMNYATAUMOHHO N
NPUroAHoOCTH onpefenseTca no 3.9




BonTbl

* MHOXeCTBO K/1aCCOB:
- 4.6,4.8,5.6,5.8, 6.

Tatbnuya 3.1 — HoMMHaNBHEIE 3HaAYeHWA Npegena TeKY4ecTH i M EPEMEHHOID CONPOTHENEHWA Ha pacTAXEeHHWe

fu: DONTOR
Kmacc 16 48 56 5.8 6.8 8.8 10.9
I'IFI'D'-IH'EH: ™
£, Hinam® 240 320 300 400 480 640 900
foo, Hinam® 400 400 500 500 600 800 1000

4

3.1.2 BonTel c npegBapUTenbLHLIM HATSIKEHUEM

(1)B kavectBe DONTOB C npenBapuTeNbHbIM HATHAMEHWEM MOryT WCNONbL30BATLCA TONbLKO OONTHI

Knaccoe npodHoctu 8.8 n 10.9



BonTol, paboTatowme Ha cpes

Hecywas cnocoOHOCTL ODONTOB Ha Cpe3:

a, . A av=0.6ans4.6 8.8
VRl — A , rae fub = 400 H/Mm2 ona 4.6
| Y M2 = 800 H/mm2 onga 8.8

A — nnowaab, B 3aBUCUMOCTU OT bonTa:

BonT ¢ YacTnyHon pe3bbon
A = nnowagb 6pyTTO, KOrga niockoCTb cpesa

NpoXoauT Yyepes YacTb 6e3 pe3bobl

BonTt ¢ nonHon pe3bbon
A = nnowagb pabdoTatollas Ha pacTshkeHue, Koraa
NNOCKOCTb cpe3a NpoxoauT Yepes pe3bOoBYyo YacTb




bonTbl B coegnHeHUsAX ¢ Haknagkamu

+ Haknapgku gonyckatoT n3rnmb, noaToMy Hecywasa crnocobHOCTb Ha
cpe3 AoMmKHa BbITb CKOpPEKTUpPOBaHa NOHWXaLWNM
KO3 PULMNEHTOM Bp, KOrAa nakeT Haknagok > d/3:

[MTOHMXKXAOLLLMIM KOSADAOUUMEHT

0.8

0.6

P = 8d +3t,

MOHWMXAOLLMM KOSAOAOULIMEHT

5 10 15 20 25 30 35 40 45
TOALLLMHO HOKAGAKM (MM)



bonTbl, paboTatolne Ha cMaTme

Hecywas cnocobHOCTb COeAUHAEMbIX IJIEMEHTOB Ha

CMATUNE.

3aBucuUT ot e,

3aBUCUT OT:

1. e;up;

2. [Nponcxogut
cMmaTne bonTta
nnn pnaHua

d, a He d, FEdl FE*
n L
penen P
MNPOYHOCTU
cdnaHua P
(NNacTuHbI) o |
o O

0lp — HAMMEHBLLEE W3 ¢, ;—*’ m1,0;

u



a) BOONb YCUIMKA:
ONA KpanHux bonTtos

o, = &
d fi{ih ?
Ona cpeHyx bonTtos
o, = Py _l_
3d, 4
B) nonepex ycunua:

ONA KpanHux bonTos

k1 — HauMeHbLlee 13 Q,BZ—E— 1.7un2h
i

OnA cpeaHux bonTtos

ki — HaWMeHbLLIE:e 13 1,4%— 1,7u25
a

[l
’/ A\ s
{1 1 '\l cranbHoro

Ll LU CTPOMTENLCTBA



[pynnbl 6onTOB

Hecywan cnocobHOCTb
MHOro6onToBoro coeauHeHus

4 A /\

= X Hecywmx cnocobHocTen Ha
cmaTtue (Ecnn Hecylwas
CNoCoODHOCTb Ha cpes
NPEBbLILLAET BCE HECYLLME
CNocoBbHOCTU Ha CMATHE) @

L Y

= N X MMHUMAarbHaga HecyLas
cnocobHOCTL (BO BCEX APYrUX
BapuaHTax)

/,

(Pasgen 3.7)



CoeanHeHus, paboTatoLLne Ha pacTskeHne

Tabnuua 3.2

CoeguHeHuA, paboTanlye Ha pacTARMeHWe
D Fes <Fipa [penBapuTenbEHOE HATAMEHWE He TpebyeTCA.
CoeauHeHune bes E_ -8 MoryT wucnonb3oBatecA ©OONTHI  KNaccoB
npeneapuTensHoro  HaTAxeHWA LEd = p ki 4 6-109.
bonToe B, rs ONpenenAeTca no Tabnuye 3.4
E Fies = Firg CnegyeT npumeHaTe BonTel Knacca 8.8 vmnwu
CoeguHeHue C E_ -8 10.9 c npegBapuTENbEHLIM HATAXEHMEM.
npeaeapUTENbHbBIM HaTSHEHHEM tEd = p.Rd B, rs ONpenenAeTcA no Tabnuuye 3.4
bonToB

IPEE'—IETHGE PacTArMeaWeEe YCHNMWe Ft,Eu' SOIM¥HO BENKDYaTeE BOIMOXHOE YOCHUINKWE OTpEIEa BCNEedCTBHUE 3¢¢EH‘I’H

peidaral cm. 3.11. bonTel, NoOABEp#EHHBIE YCUMHKD CABWMIA COBMECTHO © DACTATMBAMLLMM YCUIIMEM, OOIM¥HBl TaKKe
YOAOBNETEOPATE YCNOBWAM, NPHESAEHHEIM B Tabnuye 3.4

Hecvywasa cnocoOHOCTDL:

k,=0.9

k, f
2Tup A k,=0.63 ang 6bonta c
M2 MOTaMHOM rofTOBKOU

tRd —



Ycunue otpbiBa (9doeKT pbivara)
3.11 Yeunua otpeiea (3dhdhekT peivara)
(1) KpenexHsle getand, BOCNPUHMMAKOLWME pacTANMBaOLWee yCUnNuMe, cneayeTt NpoBepaTs Ha AercTBre

OOMNONMHHUTENBEHOTD YCUNKA OTPbIBA, ECIK OHO MOXET BO3IHWKHYTh.
lMpumevarue — MNpaeuna pacyeTa, NpUEefeHHe B 6.2 4, B HeABHOW hopMe YUMTHIBAKOT YCUNKA OTPLIBA.

N 1
0,5 FT.Rd 0.5 T.R
I VYT
e | | YT TN
||: :|| Ea\! ||:_:||| l
l | ] l : : l 1 1 I
dw o dw Q PblyaxHoe
Cm ' m 'm0 on ycunme Q
& Laa Lo | - i



PblyaXXHble ycunus

Hecylwasa cnocobHoCTb DONTOBOro coeanHeHust (Bkntovast 6onTbl €
noTanHou ronoBkon Ha 90 ° ) formkHa YYNTbIBaTh PblYaXXHbIe YCUInA.
OCTY-H b EN 1993-1-8 He BKNtO4YaeT KOHKPETHbLIX NpaBuI no
onpeaeneHunto pblvaXKHbiX yeunun. OgHako, X KOCBEHHO YYUTbIBAKOT
NPUHUMMNbI 3aN0XeHHbIe B pa3saen 6.2.4 acty-H 6 en 1993-1-8.

Pbl4yaXXHble yCUNUAa BO3HMKAIKOT B pacTSHYThIX coeanHeHunsx. Pasgen
6.2.4 ACTY-H b EN 1993-1-8 paet nogxofn, KOTOPbIN y4NTbIBAET
pbl4aXXHble 3 EKTHI.



Hecywas cnocobHOCTb Ha NpoaaBnMBaHue

> N3 Tabnuubl 3.4:

B

p.Rd — O;6ndmtp fu /YMZ

* d,, — cpegHun pasmep Mexay ToYKamm MioCKMX Y4acTKOB
HauMeHbLUEel U3 raek Unm rorioBok 6onToB



CoBMeCTHOEe OelCTBUE pacTshkKeHus u casura

* N3 Tabnuubl 3.4

d
1
| l\‘ CTANILHOT O
L1\ CTPOMTENLCTBA




COeD,I/IHeHI/IFl C npeaBapuntTesribHbIM HaTAXeHNEM

* Mcnonb3ylTcs Kak KpanHAs mepa

» [logrotoBKa u 3awiuTa NoBEPXHOCTEN TPEHUS ABMSAIOTCSA
OOPOroCToALMMMU

* YBennmunBaeT CTOMMOCTb MOHTaXa
* Mcnonb3yoTes:

« Ecnu TpebyeTtcs nsdexaTb npockarb3blBaHWUS, HAarnpumep, B
MOHTa)XHbIX CTblKaX, BOCNPUHUMAKOLWMX MOMEHT

* [Mpn HanM4yum BMOpaLMIA 1 APYrMX AMHAMUYECKNX Harpy3ok




COGD,I/IHeHI/IFl C npeaBapuntTesribHbIM HaTAXeHNEM

BONTbl C KOHTPOJSIEM KPYTHALLEro MOMEHTA

OKpyrnas ronoeKa

p—
[ BHyTPeHHAA MydTa

| BHewHAas mydTa

/s
7
%/_— KoHey 6onTa

| Peakuyus

| UWeixa

= | —KpyTRWWA MOMEHT
| #7

J | laitka

— Wanba

| ———CoeaunHReMbIi 3.

m 5\  comaunemiiian




COe,EI,I/IHeHI/IFl C npeaBapuntTesribHbIM HaTAXeHNEM

Kateropus B — ppukumoHHoe coegnHeHmne B npeaernbHOM
COCTOSAHMM MO 3KcnslyatTaunmoHHOW NPUroaAHOCTH

F

v, Bd_ser
Fres = Fm
F e < Fos Hecyuwjan ::noc:::ﬁHm:Th: Ha  cOBMr

KOHTaKTHbIX NOBEPXHOCTER B NpedenbHOM

COCTOAHUM no IKCMMyaTalMoHHONA

MPUrogHOCTH onpenensseTcaA no 3.9

< F,

5.Fd ser

CnegyeT NpumeHATs bonTel Knacca 8.8 unu
10.9 ¢ npeasapuTEnbHLIM HATHHREHHMEM.

Hecyuiaa cnocobHOCTL coeamHERUS1, Kak DPUKLIMOHHOIO,
NPOBEPSIETCS HA Harpy3Kkn Angd npeaenbHOro COCTOSIHUA Mo
SKCnnyaTaumoHHON NPUrogHOCTM

Hecylas cnocoBHOCTbL Ha Cpe3 NPOBEPSIETCSA Ha Harpy3Kku As
NpeaenbHOro COCTOSIHUSA MO HecyLLLeN CNOcOBHOCTY

Hecyllas cnocoBHOCTb Ha CMSTUE NPOBEPSIETCA Ha Harpy3ku ans
npenenbLHOro COCTOSAHNA MO HeCYLLEN CNOCOOHOCTH




COe,EI,I/IHeHI/IFl C npeaBapuntTesribHbIM HaTAXeHNEM

Kateropua C — dppukunoHHoe coegmHeHne B npeaenbHOM
COCTOSAHMU MO HecyLlen NpPUroaHoOCTH

Fiea < Fira CnegyeT npuMeHATL BonTel Knacca 8.8 unu
10.9 ¢ npenBapuTENEHLIM HATKEHHEM.
Hecywan CNoCcobHOCTE Ha COBMI

Fogi < Noera KOHTAKTHbIX NOBEPXHOCTEN B NpeAenbHOM
COCTOAHWMW MO  Hecyweid cnocobHocT

onpepenaeTcano 3.9.
Nt rg—cM. 3.4.1(1) B)

Hecyuwias cnocobHOCTb COeANHEHUS, KaK (PUKLIMOHHOTO,
NpoBEPSAETCA Ha Harpy3kn Ans npeaenbHOro COCTOSAHMA MNo
HecyLen cnocobHOCTU

Hecylias cnocobHOCTb HA CMATUE NPOBEPSIETCS HA HArpy3ku Ans
npeaenbHOro COCTOAHMA MO HecyLen CnocobHOCTH

I'IpOBepKa coeanHdeMblX 3rieMeHTOoB Mo njiowaan cedeHnA HETTO

K Ed = Fbﬁ'ﬂ'

¥




Hecylwasa cnocobHOCTb PPUKLMOHHOIO COEANHEHUS

k_nu
Fﬁ'cr: l‘

&,

” F.c. (36) rae k, — npuHumaeTca no Tabnuue 3.6;
M3 n — KONMWYECTBO NMOBEPXHOCTEN TPEHNA COEANHAEMbIX 3NIEMEHTOB;

u — KOSIMPUUMEHT TPeHUs, NPUHUMAeMblii MO pesynbTaTaMm  UCTbITaHWI
MoBEPXHOCTEN, NpUBEAEHHBIX B CCbINMOYHBIX cTaHaapTax rpynnel 7 (cM. 1.2.7), unu B Tabnuue 3.7.

(2) Ons 6onTtoe knaccos npoyHocTH 8.8 U 10.9, COOTBETCTBYIOWMX CCbINIOYHBIM CTaHAapTam rpynnel 4
(cM. 1.2.4) C¢ KOHTPONUPYEMbIM HaTSXKEHWEM, B COOTBETCTBUM CO CCbIMIOYHBIMKU CTaHAapTamu rpynnel 7
(cm. 1.2.7), yeunue npeasapuTenbHOro HaTsXeHus Fj ¢ B opmyne (3.6) cneayeT npuHUMaTh paBHbIM

Foc =0,71,A;. (3.7)
Ta6bnuua 3.6 — 3HaueHuUA ks
OnucaHne Ks
BonTbl, ycTaHOBNEHHbIE B HOPMarbHble OTBEPCTHSA 1,0

BonTbl, ycTaHOBNEHHble B OTBEPCTMA C GonblMM 3a30pOM WM B KOPOTKME OBalnbHble
OTBEPCTUS NpU Nepegade yCcUnusa nepneHanKkynspHo NpoaonbHOM ock OTBEPCTUS 0,85

BonTbl, ycTaHOBMNEHHble B ANWHHbIE OBanbHble OTBEpPCTUA NpU Mepedade Harpysku
neprneHANKYNsapHO NPoaoNbHON OCU OTBEPCTUS 0,7

BonTbl, ycTaHOBNEeHHble B KOPOTKME OBanbHble OTBEPCTUMA MNPU Mepefade Harpysku
napannenbHo NPoaoNbHOM OCHU OTBEPCTUSA 0,76

BonTel, ycTaHOBNEHHble B ANWHHbIE OBanbHbIX OTBEPCTUSX MNPU MNepedave Harpysku
napannenbHO NPoaCNbHOM OCU OTBEPCTUSA 0,63




Hecywasa cnocobHoCTe PPUKLNOHHOIO COEANHEHUS

Tabnuua 3.7 — 3HavennA koadpdpruMeHTa TpeHMA | ANA DONTOE C NpedBapUTENbHBIM HaTAMEHHEM

Knacc noeepxHoc Tl TPEHUA

(cM. couiMoYHEE cTaHZapTH rpynne 7 (cm. 1.2.7)) KoatbpuuuenT Tpern u

A 05
B 0,4
C 0,3
5 02 Cwm.

Mpumevarue 1 — TpeboBaHWA K WCMBITAHWAM W KOHTPOMKD NPUBELEHbl B CCBINOYHBIX CTaHAApTax rpynnsl 7 EN 1090'2'1
fcm. 1.2.7).

MNpumevarue 2 — KnaccuduEalMAa NoOBepXHOCTER TpeHWA npu niobom gpyrom cnocobe obpaboTim gomuHa ObiTe
OCHOBAHA HA Pe3ynbTaTaxX MCMbITaHWA oDpas3suoB nNoBepxHOCTER Mo NpoUenype, W3NOMEHHOW B CCBINOUHBIX
cTaHgapTax rpynnsl 7 (cm. 1.2.7).

Mpumeyanue 3 — OnpegeneHWA KNACCOB NOBEPXHOCTEA TPEHUA NPHBEASHE! B CCBINOUHLIX CTAHAAPTAX rRYNNLl T
fcm. 1.2.7).

Mpumevanue 4 — pWM HANMYKMK OKPALWEHHOM NOBEDXHOCTHM C TEYEHWEM BPEMEHM MOMET NpPOM3OWTW NOTEpA
NpegEapUTENEHOMD HATAKEHWA.

Tabnuua 18 - KnaccuduKauma, Kotopaa moxeT BbiTb NPUHATA AN18 NOBEPXHOCTEN TPEHMSA

O6paboTKa NOBEPXHOCTH Knacc [K030- perma
[loBepxHOCTH Nocne gpobecTpyHON MK neckocTpyHo obpaboTkm, Bes pwasunHbl M pakoeud A 0,50
MNoeepxHocTi nocne gpobecTpyHOM MAKM NeckocTpyrHOM 0bpaboTkm: B 0,40

a} METEHHM:BHF}DEFEHHDE NOKPBITHE C aNKDMHWHHWEBEIM MAKM UWHEOBBIM HanblneHWem

b)  Nako-kpacounoe nokpbITHE CHAMKaTaMK LWENOYHBIX METANN0B (UMHK) TONWMHOH
o7 50 oo 80 mEm

MNoBepXHOCTH, CUMLLEHHDIE META//TMYECKUMI LLETKAMKM MW TOpenkon, bes pHaBunHbBI M TPA3SK C 0,30

MNpoKaTHbIE MK aHAMOTHMYHBIE NMOBEPXHOCTH D 0,20




CBapHble coeaAnHEHUSA

CamMbIMu pacnpocTpaHEHHbIMU ABIAKTCS YIT0Bble CBApPHbIE LUBLI C
KaTeToMm 6MM 1 8 Mm

CBapHbl€ LLUBbI :

* Yrnosble (ONs coegnHeHus aeTanen, ceapmBaemMble NOBEPXHOCTH
KOTOpPbIX pacrnosioxeHbl nog yrnom ot 60° go 120°)

» CTbIKOBble (CBapHbIE COEANUHEHMA C NOMHbLIM NPOBapPOM, €CIK Mo
BCEWN TONWMHE coeanHeHns obecneyveHa rnybuHa nposapa u
cnfaBfieHMe MeTanna wea ¢ OCHOBHbIM METanIoM).



[1pouecc cBapku

TpebyeTcsa Hannyme KBanmdpumumMpoBaHHOIo CBapLumKa C
COOTBETCTBYHLLMM YPOBHEM MOATOTOBKM C TOYKN 3PEHUS

* [MonoxeHuns,
« TexHonoruum,

* Tuna cBapku

TpebyeTcs KOHTpOrb (TEXHONOMMU) 419 MUHUMM3aLUK pUcka
obpa3soBaHusA TpPELLUUH

« KoHTponb yrnepogHoro akeuBarneHTta (CEV)
* KoHTponb obuen TonwmnHbl (TENNOMNOrnoLweHns)

« C TOYKM 3pEHUST TEXHONMOrMYECKOro npoLecca, CBapoOYHbIX
MaTepuanoB, NeEPeMEHHbIX NapaMeTPoB pexnma cBapku (cuna
AMNEeKTPUYECKOro ToKa, HanpsiXKeHne, CKOPOCTb, MOMNOXeHMe)



[nnHa ceapHoro wea

+ Kak npasuro, npuHnmaeTcs obLasa aAnvHa wea 3a BblMETOM (a) C
oboux KoHUOoB (Ha4yano u KoHel — MecTa BO3HUKHOBEHUS
HECOBEPLLEHCTB)

4.5.1 ANWHa cBapHBeIX WEOB

(1) 3thdpekTUBHYO ANWHY CBapHOro Wwea / crnegyet NpUMHUMAaTL paBHOW ONUHE WBa ¢ NoNHopasMepHon
3(hdeKTMBHON BBLICOTOW 4. E& MOMHO NPUHATE PaBHOW NMOMHOW ONWHE LWBA 33 BLIMETOM ero ABOWHOW
3(bdeKTMBHON BbICOTHI a. CHwKeHWe 3peKTMBHON ONWHLI CBApHOrD WBa He TpebyeTcA, npu ycnoBuu
obecneyeHns NonHopasMepHOCTH CBApPHOND LWBA NO BCEW ero ANWHE, BKNDYasd Ha4yarno U KoHel wea.

(2)CeapHoW yrnosoW WoB 3¢dekTMBHOW ANMHOW MeHee 30 MM MNKU MeHee 6 TONWWH CBApHOIO LWEBA,
Y4YUTLIBAA DoMbluee 3Ha4YEHWE, HE ABMNAETCA HECYLLMM LUBOM.




Hecylwasa cnocobHOCTbL CBapHbLIX LLBOB

[Tpamon metoq
YnpouleHHbin meToa — n.4.5.3.3

|:W,Ed < FW,Rd
FW Rd — fvw.d a a - BbICOTa CBapHOro LUBa
fo f, - npegen NnpoYHOCTU Ha pacTaKeHne
_ \/5 HanMeHee NpPovYHOU aetanm
fvw.d -
ﬁwyMZ

B, - 3aBUCUT OT MapKu cTanu:
=0.8ana S 235
=0.850na S 275
=09ana S 355



Hecywas cnocoOHOCTb CBapHbIX LLIBOB MOMEPEK LLBa

* NonepeyHble cBapHble LWBbI Dosiee NpoYHble YeM NPOAOSbHbIE, C
y4yeToM KoadpduumneHta K

3

K =

(1+ 2 cOS? 6’)

PacueTHan Hecywas cnocobHocTb WBa

Katet BbicoTa Wwea ConpoTneneHue ConpoTtusneHue
wea BAO/Nb LWBA nonepek Wea
s a Fw,L,Rd Fw,'r,p.d

Mm MM KH/Mm KH/mMm

5.0 21 0.47 057

4.0 2.8 0.62 0.76

5.0 35 0.78 0.96

6.0 42 0.94 1.15

8.0 56 1.25 1.53

10.0 7.0 1.56 1.91

12.0 8.4 1.87 2.29

15.0 10.5 2.34 2.87

18.0 12.6 2.81 3.44

20.0 14.0 3.12 3.82

220 154 343 4.20

250 17.5 3.90 4.78

BelCcOTQ

AN $S275, S355



LLlapH1pHLIE coeanHEeHNS

[1Ba LLMPOKO pacnpocTpaHeHHbIX TUNa coeauHeHnmn
* OnopHbIN chnaHel, (Ha BCIO BbICOTY UITN YacCTb BbICOThI)
* Yepes pebpo

dnaHey Ha YacCTb BbICOTbI BbIMOSTHAIT, KAK MUMHUMYM, Ha 60% BbICOTbI
CEeYEHMS N NPUBAPUBAIOT TOSTbKO K CTEHKE

( PACHLEBbIE LUAPHUPHBbIE Y3Abl

ﬁ




LLapHUpHbIe
- yanbic pedpom J‘
/\ 2\




Yanbl 3f1eMEHTOB U3 3aMKHYTbIX Npodounen

+ [1poBepKN OCHOBAHbI HA CEPUSIX UCMNbITaAHNW
* Ha cerogHawHun geHb EN 1993-1-8 gaet cooTBeTCTBYOLLME
pPacyYETHbIE METOONKU
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Bun

oTKa3a an OEeWCTBMK OCEBOM CHNbI

Mpw percTern warnGaroLwero MoMeHTa

14

Puc.7.1,7.2,7.3




Tun ysna

Hecywas cnocobHoctb [i = 1]
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Y3nbl 35IeMEHTOB U3 3aMKHYTbIX npodunen

Kak npaBumno, UMetoT HeCyLLYy CMOCOBHOCTb HUXE, YEM 3NIEMEHTHI
KOHCTPYKLMUK

« XOopoLuunin NpPoeKT NpeaycMaTpmBaeT TLaTenbHbIN BbIOOp
9fIEMEHTOB KOHCTPYKLUN U NPOBEPKY Y3NOB (HEe TONbLKO
9JIEMEHTOB)

B npeane — cneayet ncnonb3oBaTh NporpammMmHoe obecneveHne




CoeanHeHns ¢ anemMeHTaMmn 3aMKHYTOro npoduns

» PacnopHble 6onTbl Hollo nnu
aHanoru

||| ZEPAMHCERR LW
/ | |\ CTANIBHOTO
[ | CTPOMTENGLCT
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CoeanHeHns ¢ anemMeHTaMmn 3aMKHYTOro npoduns

» [NMoTanHown bonT

Obpallante BHUMAHUE Ha
PaCTSKEHUE HA CTEHKE

» bonblwasa BeposATHOCTb,
4YTO 3TO OyaeT crabbim
3BEHOM

MAKCUMABHAR TONLLWHA NAKETA |
MWH. TOMLAHA l
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Y3nbl cBA3en

| ABQ LLUPOKO PACNPOCTPAHEHHbIX TUNA:

I ~ I

{ T-obpasHoe (Tasposoe) C Bpe3kou B TPyOy




C Bpeskon B Tpyby

- Kak npaBuno, ons 6onee BbICOKNX Harpy3ok



T-obpasHoe (TaBpoBOE) COEANHEHNE




CoeanHeHNA KOMMNOHEHTOB B y31aX CBA3eWU

- PacuyeTHagqa wnpuHa

« CBapHou LWOB npoBepsieTcd
Ha 3TOM y4acTKe

+ CTeHka TpyObl NpoBepsieTcs
Ha 3TOM y4yacTKe



CoeaAnHeHNA KOMMNOHEHTOB B y3N1ax CBA3eun

[1Be npoBepkKu:

« CeyeHuda BpyTTO MO npeaeny Teky4yecTu
« CeyeHusa HeTTO Nno npeneny NPo4YHOCTU
bonTol

* Ha cpes

* Ha cmdaTme

AN



CNACHUBO 3A BHUMAHUE! o

YKPAMHCKHA UEHTP
iAanOFO
POMTENLCTBA



