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Research Question: Does the failure mechanism of a lock shear bolt coupler at
sustained loading under elevated temperatures change?
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Eurocode 3 - Elevated Temperature Strain Model
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koo=1falf, reduction factor for the effective yield strength 2.0%
k.o=E, ,IE, reduction factor for the slope of linear elastic range
k,.,o = f;m £, reduction factor for the proportional limit
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5.3.1.2 Thermal expansion

Temperature (°C)

(1) The relative thermal expansion of steel Al / [ should be determined from the following:
— for20°C<6.<750°C:

AlJ1=1,2x10-56,+ 0,4 x 10-8 6.2 - 2,416 x 10-4 (5.7)
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B500B& C Mechanical & Thermal Strain

ET12 Mechanical & Thermal Strain
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12mm bar-coupler assembly at 80% yeild strength (42.5kN)
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Elevated Temperature Test - Thermal Gradient of EDINBURGH
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Independent of . Ihermal Decay

Tem pe r(_,aa&)%ggy (P) — A = fy - A = Cross-sectional area of the bar

@ fy = Yield strength of the steel (in MPa or N/mm?)

e [P = Load-carrying capacity in Newtons (N)
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Varying Coupler Size and Capacity of EDINBURGH
; Lockshear bolt
= Reduced diameter
shear plane

Varying Coupler Cross-Sectional Area
Varying Bar Cross-Sectional Area

— Serrated saddle
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Recommended Future Research
Finite Element Method Heat Transfer
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