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Connection Design According the EC3 Annex D

- Step 1.  Determination of the steel temperature in the connection
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- Step 2:  Determination of the strength reduction factors for bolts

—— Reduktionsfaktoren EC 3 Schrauben
—— Reduktionsfaktoren EC 3 Stahl
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- Step 3:  Design of the connection using the reduction factors
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Designing Hot Connections

Fin plate connection 135/70/30; HEA 200

Temperaturentwicklung
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Designing Hot Connections

Fin plate connection 135/70/30; HEA 200

Temperaturentwicklung
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Designing Hot Connections

Fin plate connection 135/70/30; HEA 200

Temperaturentwicklung
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End plate connection
Temperaturentwicklung
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Material Behaviour of 10.9 Bolts under Fire Conditions

Testing Methods

=
(4

Steady State Tests and
Transient State Tests

aCCOI’ding Anderberg TRANSIENT STATE TESTS

RESTRAINT FORCES

FAILURE TEMPERATURE

Total deformation

RELAXATION

CREEP

STEADY STATE TESTS

STEADY STATE TESTS

Strain rate controlled

STRESS-STRAIN RELATIONSHIP

STRESS-STRAIN RELATIONSHIP

Stress rate controlled

16. September 2008 | StiFF | Prof. Dr.-Ing. J6rg Lange | TU Darmstadt | Institut fir Stahlbau und Werkstoffmechanik

TECHNISCHE
UNIVERSITAT
DARMSTADT




TECHNISCHE
UNIVERSITAT
DARMSTADT

Material Behaviour of 10.9 Bolts under Fire Conditions

Testing Methods

Steady State Tests and @
Transient State Tests
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Material Behaviour of 10.9 Bolts under Fire Conditions

Testing Methods
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Material Behaviour of 10.9 Bolts under Fire Conditions

Testing Methods

Steady State Tests and @
Transient State Tests

according Anderberg TRANSIENT STATE TESTS
RESTRAINT FORCES FAILURE TEMPERATURE
Total deformation
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Material Behaviour of 10.9 Bolts under Fire Conditions s
Material DARMSTADT
Minimum tensile Minimum Min. ult. strain Neckin Vickers
Bolt type strength strength at 0.2% ) 0/ o g hardness, HN; F
[N/mm?] [N/mm?] [%] [%] >98 N
min 320;
10.9 1040 940 9 48 max 380
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High Temperature Test

Testing device
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Material Behaviour of 10.9 Bolts under Fire Conditions

High Temperature Test

Results of the steady state tests

Stress- Strain Curves
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Strain rate: 0,001 min-1  Heating rate: 10 K/min
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High Temperature Test

Results of the steady state and transient state tests

Stress- Strain Curves
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Material Behaviour of 10.9 Bolts under Fire Conditions

High Temperature Test

Comparison of the results
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High Temperature Test
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Stress- Strain Curve at 600°C

Tensile strength
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Material Behaviour of 10.9 Bolts under Fire Conditions

High Temperature Test

Comparison of the results
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Material Behaviour of 10.9 Bolts under Fire Conditions

High Temperature Test

Comparison of the results
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Material Behaviour of 10.9 Bolts under Fire Conditions

Tests on Bolts

500°C 600°C 700°C 800°C

Thread failure at Bolt failure at high temperatures
room temperature
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Material Behaviour of 10.9 Bolts under Fire Conditions

Thank you for the attention !!!
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