Numerical Analysis of HSS Endplate Connections at Ambient and Elevated Temperatures
Xuhong Qiang, Frans Bijlaard, Henk Kolstein, Delft University of Technology, Netherlands; Leen Twilt, Ir., Fire Research Center of Institute TNO, Netherlands.

Introduction

In order to investigate the behaviour of high strength steel (HSS) endplate connections in fire conditions, a numerical modelling has been conducted and compared with that of mild steel. Validation against test
results shows that the proposed model can reproduce the behaviour of mild steel endplate connections at elevated temperatures with reasonable accuracy. Using HSS instead of mild steel as endplate material, this
model is also able to predict the performance of HSS endplate connections. By a parametric study on the effects of endplate thicknesses, it is found that a thinner HSS endplate possesses more ductility than mild
steel endplate connection at ambient and elevated temperatures, and their load bearing capacities are almost the same.

Yu et al.’s Tests

Validation against Tests on Mild Steel Connections

Parametric Study-Thickness

The tests were performed by Yu et al. under steady-state
conditions, as shown in Fig.1[1,2].

Fig.2 Connection specimen

Fig.1 Test setup

Finite Element Analysis

ABAQUS is used to conduct the numerical modelling,
considering material and geometric non-linear effects and
contact interactions.

Fig.3 FE model and mesh generation
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Conclusion and Further Improvement

%A thinner HSS endplate enhances ductility of the connection at ambient and
elevated temperatures, and achieves the same load-bearing capacity as the one
with a mild steel endplate.

% Solid modelling of welds taking into account fracture feature is necessary to
simulate the occurrence of component failure.
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