
Swansea University Civil & Computational Engineering 
Research Centre

1

Nonlinear FE Simulation of Steel Structures 

Under Extreme Loadings

Dr.R.Y.Xiao

Zhenwen GONG 

Shahrizan Baharom

C S Chin

Civil Engineering and Computational Engineering

Research Centre

Swansea University

21.Apr.2009



Swansea University Civil & Computational Engineering 
Research Centre

2

Introduction

� The composite structure and composite steel connections are both

common and popular forms of construction used around the world in 

recent years. 

� From the continuous research worldwide it has been gradually accepted 

that the structure behaviour is well understood under static and gravity 

loadings.

� However, their behaviour under fire, dynamic, blast and other forms of 

extreme loading are much less researched.
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Research Summary

� The research mainly has focused on numerical simulation by FEA and 

DEA techniques for structural connections, beams, slabs and frames via 

the robust validation by experimental data collected from the 

collaborated research programmers.
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3D Modelling of Flush Endplate

Composite Connection
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3D Modelling of Flush Endplate

Composite Connection
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Material Properties (for steel)

� Mechanical Properties

The stress-strain behaviour

of steel at high temperatures

is essentially different from 

that at ambient temperature, 

without a clear yield plateau

but strain hardening occurring 

all the way in the plastic 

range. 

Stress-strain Data for Grade 43A Steel at Elevated Temperatures 
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Structural Field Analysis
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Structural Field Analysis

Moment: M 

Rotation: Φ 
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Thermal Field Analysis

International standards are based

on the standard fire defined by 

the heat exposure given by the

ISO 834 curve. In this curve,

three hours temperature is 

presented. But normally in fire 

situation two hours analysis is 

enough, in this research, two 

hours fire analysis is considered.

ISO 834 fire curve 
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Thermal Field Analysis

Temperature distribution after two hours Temperature distribution in endplate after two hours
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Thermal Field Analysis
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3D- Finite Element model of the composite beam using 

deformed metal decking with welded-through shear studs 

(By Shahrizan Baharom)
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Validation
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Modelling of Composite Structures Under Dynamic 

Loading (By J.D. Parshamesh)

Deformed shapeDynamic loading 
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Comparison between experiment and

Numerical Modeling
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Thank you!


