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INTRODUCTION

• Steel CHS (Circular Hollow Section) X-Joints:



INTRODUCTION

• Strength prediction by Numerical Finite Element (FE) model:

Problem: FE analysis requires high computational resources



DATA DESCRIPTION

• CHS X-joint configuration: 

1.Chord Diameter d0 (mm)
2.Yield Stress (Fy)
3.Ultimate Stress (Fu)
4.Beta (brace-to-chord diameter ratio)
5.2-Gamma (chord thickness-to-diameter 
ratio)
6.CSL (chord stress level)
7.Tau (brace-to-chord thickness ratio)
8.Alpha (chord radius-to-length ratio)

• Learning features (Input parameters):

• Prediction (Output):

Strength (ksi)



DATA DESCRIPTION

• Learning examples from FE model: 

Total 3710 simulation results with different 
configurations of X-joint for model learning

• Testing data from physical model:

4 experimental data for testing



IMPLEMENTATION & RESULT

• Deep Learning Numerical Regression

• Input Normalization

• 10% as validation set

• Network structure



IMPLEMENTATION & RESULT

Notice that the first prediction data has 
some discrepancy. 



IMPLEMENTATION & RESULT

Increase iteration: 



FUTURE WORK

• Utilize transfer learning to improve the model 
performance



REFERENCE

• Lee, Cheol-Ho, Kim, Seon-Hu, Chung, Dong-Hyun, Kim, Dae-Kyung, and Kim, 
Jin-Won. “Experimental and Numerical Study of Cold-Formed High-Strength 
Steel CHS X-Joints.” Journal of Structural Engineering 143, no. 8 (August 1, 2017).

• Lee, Cheol-Ho, and Kim, Seon-Hu. “Structural Performance of CHS X-joints 
Fabricated from High-strength Steel.” Steel Construction 11, no. 4 (November 
2018): 278–285.


