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Modellering

 Modelleringsanvisningar
* Val av modell, elementtyp och meshindelning
* Modellering och 1dealisering av laster, upplag, knutpunkter, etc.
° Hantering av “numeriska problem” = diskontinuiteter, singularitet, spanningskoncentrationer

* Felkallor 1 numeriska analyser Stress f }
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 Modellering av imperfektioner
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1 9 9 3 = 1 = 1 4 | Linear analysis: LAl.: Geometrically
A : [ Elastic bifurcation: LBA | nonkinear elastic:
Analysmetoder Aplic ' oNA
Geometrically

nonlinear elastic with
imperfections: GNIA

1' Plastic collapse: MNA

Geometrically and
materially nonlinear with
imperfections: GMNIA

‘ True structure

strength

7 olika typer av analys, beroende pa:

Sy
“ Deformation

- Materialmodell
- Deformation (andra ordningens effekter)
- Geometr1 (1imperfektioner)
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Validering och verifiering

Validering: jamforelse med experimentell data eller kianda noggranna l6sningar

Verifiering: modellen ar en god approximation av det fysikaliska problemet

 Sensitivitetanalys
 Verifiering av konvergens
* Imperfektionssensitivitet
* Benchmarking
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Dimensionering

applied A
load

* Brottgranstillstand
* Utmattningsdimensionering

Criterion C2

largest tolerable

strain

Criterion C1

* Bruksgranstillstand

Annex A - Berakning av “modellfaktor”, (ygg)

strain
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Eurocode 3: Design of steel structures —

Part 1-14: Design assisted by finite element analysis

Dimensionering med stod av FE-analys

Uppdatera
Ny del 1993-1-1

TIXBBPN—— Synkronisera
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7.3 Utmattning (HS & ENS)

- Tillampningsomraden
- Riktlinjer for val av modell, elementtyp, meshindelning, etc.

- Regler for extrapolering

T Notch stress T Notch stress

.~~~ Non-linear peak stress

Element type Element size
e Quadratic 0.25mm

Hexahedral

{ A ( \ Linear 0.15mm

) ( l \ ( | Tetrahedral | Quadratic 0.15mm

\ )\ ) 1

) - 0,4t = 7 ] —4mm =

=09t = - 8mm =

- 1,4t - - 12mm -

Utmattningshdllfasthet och —verifiering anges i EN 1993-1-9
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Annex B Annex C

Detail Constructional detail

category
Detail Constructional detail
category

L
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Hot spot stress range Acus [N/mm?]

Effective notch stress range Acpns [N/mmz]

L

N N,
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Number of cycles N Number of cycles N
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prkN 1993-1-9:2020

Eurocode 3: Design of steel structures
Part 1.9: Fatigue

Annex B (normative) “Hot spot stress” method

Annex C (normative) “Effective notch stress” method

Annex F (normative) Fatigue design of welded joints subjected to
High Frequency Mechanical Impact Treatment



Forbittring av utmattningshallfasthet med HFMI

High Frequency Mechanical Impact treatment

* Lokal behandling av svetsfattningskant
» Relativt snabb och kostnadseffektiv process

« Stor 0kning av utmattningshallfasthet
« Hogre effekt for hoghallfastheta stalsorter
« Mogjligheter for materia- och viktbesparing
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1993-1-9 Annex F [HFMI]
Omfattning

Table D.1: Constructional details Stal (S 8700)

Design of the constructional detail

CA- & VA-belastning
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\
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Kravstillning pa svets fore och efter behandling

Kvalitetssakring
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1993-1-9 [HFMI]
Utmattningshallfasthet A0 HFMI

“HFMI-behandlad”

Improved fatigue strength ”As welded”

Aocurvi [N/mm?| 1)

l P
- — e —
T E—

Stress ratioR [-] 2 6‘"‘@@‘ -
Steel grade S acc. to EN 10025 1,0 0,1 0,5 '
5235 < S < $355 125 125 80 w e
‘ $355 < S < $650 160 140 90 L i*—»
$650 < S <5700 160 160 125 8

Ao, 71 eller 80
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Hallbarhet i fokus

Normalized values

Oskar Skoglund
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Innovative structural details using high strength steel of steel bridges
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Tack for uppmarksamheten!




