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Abstract

This paer describes a spring-stiffness model developed to predict the behaviour of flexible end-
plate bare-steel joints at elevated temperature. The joint components are considered as springs with
predefined mechanical properties (i.e. stiffness and strength). They are also assumed to follow a
trilinear force—displacement relatiship. The elevated temperature joint’s response can be predicted
by assembling the stiffnesses of the components which are assumed to degrade with increasing
tempeatures based on the recommendations presented in the design codes. Comparison of the
results from the model with existing experimental data showed good agreement. Also, the predicted
degradation of théoint's stiffness and capacity compares well with the experimental results. The
proposed model can be easily modified to describe the elevated temperature behaviour of other types
of joint as well as joints under large rotations.
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Nomenclature

Joint’s overall response

Eg modulus of elasticity for steel at a given temperature
Fn internal face at a given bolt row

fuc ultimate strength of the joint’s component

hn distance between bolt rowand the centre of rotation

Kt final stiffness of the joint’s component at a given temperature

Kest strain hardening stiffness of the joint’s component at a given temperature

Ket elastic stiffness of the joint's component at a given temperature

Keqt  equivalent single stiffness of all components in the tension zone at a giyen
temperature

Kitn  the spring’s stiffness in the tensioprze at a given temperature for the bol
row under consideration

M applied moment

Sc joint rotational stiffness in the compression zone at a given temperature

St global joint rotational stiffness of the bare-steel joint for a given temperature

St joint rotational stiffness in the tension zone at a given temperature

z distance from the centre of rotation to location of equivalent tension spring
(the centre of the tension zone)

1) rotation of the joint

s strain hadening coefficient for structural steel

Column flange behaviour

a half the column flange width= (Bt /2)

Bct width of column flange

D flexural rigidity of the plate

Fept  force that causesiding within the column flange, at a given temperature
fyett yield strength of the column flange at a given temperature

Kt out-of-plane stiffness of the column flange at a given temperature
let_cf  effective length assuming the column flange to act as an equivalent T-stub

m distance from bolt centre to 20% into the column root radius

s distance from the centre-line of the column web to the centre of the bolt hole
tet thicknesof column flange

B dimensionless coefficient

v Poisson’s ratio for ste€k0.3)
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