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Application of Abaqus in UNTAR’s Civil Engg Dept

• Abaqus has been procured at the End of 2022 through Worley 
Indonesia

• Current version: Abaqus 2023 (1 perpetual license)

• Application for research area:

✓ Finite element model of cold-formed steel member behaviour: 
column, beam, shear, web crippling, and others

✓ Considered at ambient and elevated temperatures

✓ Future plan: direct analysis method, connection, earthquake engg





Fig. 1. Test setup of perforated RHS beam 

(Chen et al., 2022)

Fig. 2. Finite element model of perforated 

RHS beam (Prabowo et al., 2023)
The Problem



Fig. 3. Dimension of specimens



Material Nonlinearity



Boundary conditions

• BCs were set based on DOF 
activation

• Replicating BCs from the 
experiment setup is an 
important setting (modelled 
through loading setup)

• FEA using Displacement 
control method → target 
displacements were keyed Fig. 2. Finite element model of perforated 

RHS beam (Prabowo et al., 2023)



Boundary 
Conditions

Target 
Displacement



Finite Element Meshes

• Cold-formed steel member →
shell element

• Element type: S4R, S8R, S8R5 

• Loading block → solid 
element

• Interaction between elements 
should be modelled carefully



Interaction 
Module



FEM Validations – Comparison of ultimate 
strengths



FEM Validations – Comparison of Moment vs 
Curvature Curves



FEM Validations – Failure modes

From the three comparisons, it was concluded that the FE model 
developed in Abaqus could predict the test results well



Parametric study conducted reported in the journal



Parametric 
Study



Some of key findings



Results from Reliability Analyses
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