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Analysis and Comparison of Structural Design Using Topology Optimization
Techniques: BESO and SERA Methods for Barrier Applications
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Abstract

This study analyzes and compares the efficiency of
structural design using two Topology Optimization
methods: BESO (Bi-directional Evolutionary Structural
Optimization) and SERA (Sequential Element Rejection
and Admission), applied to barrier structures subjected
to vehicle collisions. Simulations were performed using
Strand7 software, with custom Python scripts to manage
the optimization process. Both methods successfully
reduced material usage while preserving structural

SERA  achieved

computation, particularly for complex barrier models.

integrity. However, notably faster
The results aligned with stress analysis from Strand,
validating the algorithm. SERA is therefore more efficient
in terms of computational performance, though actual
barrier designs must also account for safety and visibility

considerations.
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Impact force according to Annex B of BS EN 1991-1-1
The characteristic impact force F is given by:
F=0.5mv*[(,+6,)
where:

”

is the mass of the vehicle in kg, taken as 1500 kg for vehicles with a gross
mass not exceeding 2500 kg

v is the velocity of the vehicle in m/s, taken to be 4.5 m/s

d_ is the deformation of the vehicle, taken to be 100 mm

3 is the deformation of the barrier (or in this case, the column)
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