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Introduction Investigated Fusible system

— )

> Separation of the structures during fire )
. . One structure

« Fusible link |

- Special device

- Aluminium bolts

> Experiments

o Z-shaped steel profile (12 mm thick, $355)

o M12 aluminium bolts (f,=490 kN/mm?)

M16 class 8.8 steel rods

U-shaped steel profile (10 mm thick, $355)

BOItS Fusible d Steel column of portal frame (HEAB00, $355)
- Wall link R !
> Numerical simulation W///»;//// HEA140 steel column (S355)
- Geomet ry U-shaped steel profile (10 mm thick, $355)
- Load path

Sandwich panels (175 mm thick)

- Volume Model

Adjacent structure A bl
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List of contents
e |

> Experiments in tension

> Experiments in shear

> Degradation of stress-strain relationship
> Numerical simulation in fusible link

> Bolt spring models
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Failure modes in tension

Test setup  Heating by 100°C 200°C 300°C
ceramic pads
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Load displacement curves in tension
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Different alloys in tension AL6XXX

>»At 20°C »At 200°C - 320°C
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Tension AABXXX

>»At 20°C »At 200°C - 350°C

60 45
M16-2-6082-20 0
M12-1-6061-20
— M12-2-6061-20 1 M16-6063-200
M16-2-6082-20 M12-6061-100
M16-1-6063-20 i0 — M16-6082-250
2 M16-1-6061-20 2z . M12-6063-150
g - 3 M12-6082-200
m MLL=1=0U05=L ] .2{:' . .
3 M16-1-6082-20 3 rM}E ETE 393
M16-2-6063-20 15 a-bUba=33
— M16-1-6061-20
10
5
0
0 2 4 6 g 10 12 14 16 18 20 0 5 10 15 20 25
Displacement, mm Displacement, mm

Technical Workshop - 17" June 2025 101034083 — FISHWALL — RFCS-2020 Slide 7



Failure modes in shear

Bolts at 20 °C & 350 °C Bolts at 100 °C - 350 °C)
AL 6XXX series ( )
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In shear AL7075

>»At 20°C
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Numerical model

» Bilinear material models based on the bolt experiments

» Ambient temperature > Elevated temperature
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Numerical model
I EEE————————————————————

> Volume elements C3D8R

> Fine mesh
> ABAQUS v6.14
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Numerical Model

> Mesh Sensitivity Study
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Numerical model

> Validation of bolt numerical model loaded in tension at elevated temperature
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Numerical Model

»>Loading in shear

»>Von Mises stress distribution in the deformed bolts

» at 20°C
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Numerical model

» Degradation of aluminium bolt at elevated temperature

Technical Workshop - 17" June 2025
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Numerical model
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»>Model of fusible link
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Numerical model

> Deformed shape

=, Mises
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Bolt spring model in tension
e —
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Bolt spring model in shear
e —

>Elevated temperature
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Summary

» 200 °C aluminium bolts 60 % of the strength

> 300 °C aluminium bolts 20 % of the strength

> Numerical results close to the experimental ones

> Aluminium bolts are predictable and suitable for fusion link system

> As temperature dependent springs

> Based on material degradation in EN1999-1-2:2006
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Thank you for your attention!

Frantisek WALD
CVUT in Prague
Wald@fsv.cvut.cz
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