
"The future structural engineer is empowered by 
both engineering knowledge and digital technology."
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WHY SOFTWARE MATTERS IN STRUCTURAL ENGINEERING

Key Areas Covered:

1. Structural Analysis Software 

2. Parametric Structural Design 

3. BIM Coordination 

4. Performance-Based Design 

5. Automation of Calculations 
and Documentation 

AI



WHY SOFTWARE MATTERS IN STRUCTURAL ENGINEERING

Software has transformed structural engineering by:

• Improving accuracy and reliability 

• Reducing design time 

• Enhancing collaboration among disciplines 

• Supporting complex structural systems 

• Automating repetitive engineering tasks 

AIAI



Analyze structural behavior under various loads and conditions.

• Static analysis 

• Dynamic analysis 

• Seismic analysis 

• Wind load analysis 

• Finite Element Analysis (FEA) 

STRUCTURAL ANALYSIS SOFTWARE

AI



STRUCTURAL ANALYSIS SOFTWARE
Popular Software

• ETABS 

• SAP2000 

• Plaxis 2D & 3D

• Strand7

• RAM Concept

• STAAD.Pro 

• MIDAS Civil 

Benefits

• Faster calculations

• Higher accuracy

• Ability to model complex 
structures



STRUCTURAL ANALYSIS SOFTWARE

Earthquake YEarthquake X Mode 1 Mode 2 Mode 3WIND RESPONSES



PARAMETRIC STRUCTURAL DESIGN

Parametric workflows allow engineers to generate and optimize complex structural geometries through algorithm-based design.



PARAMETRIC STRUCTURAL DESIGN
Advantages

• Rapid generation of design alternatives 

• Optimization of structural forms 

• Efficient handling of complex geometries 

AI



PARAMETRIC STRUCTURAL DESIGN
A design approach where geometry and structural properties are controlled through parameters and algorithms.

Tools

• Grasshopper 

• Rhino 

• Dynamo 
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PARAMETRIC STRUCTURAL DESIGN

STRUCTURAL 3D ANALYSIS 



PARAMETRIC STRUCTURAL DESIGN THE FOREST PAVILLION

60m. Cantilever Span



PARAMETRIC STRUCTURAL DESIGN



BUILDING A DIGITAL WORKFLOW IN PRACTICE
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BUILDING A DIGITAL WORKFLOW IN PRACTICE

Robust database-driven workflow



BUILDING INFORMATION MODELING (BIM) COORDINATION

What is BIM?

A collaborative digital process that integrates architectural, structural, and MEP information into a shared model.

Common BIM Software

• Autodesk Revit 

• Navisworks 

• Tekla Structures 



BUILDING INFORMATION MODELING (BIM) COORDINATION

Benefits

• Clash detection 

• Improved collaboration 

• Better project visualization 

• Reduced construction errors 

Workflow

Design → Coordination → Construction Documentation → Construction

AI



BIM WORKFLOW

Workflow

Design → Coordination → Construction 
Documentation → Construction

AI



PERFORMANCE-BASED DESIGN (PBD) & AUTOMATION
Design structures to achieve specific performance objectives under hazards such as earthquakes, wind, or fire.

Software Examples

• PERFORM-3D 

• OpenSees 

Advantages

• More realistic assessment 

• Enhanced safety 

• Optimized structural performance 

AI



PERFORMANCE-BASED DESIGN (PBD) & AUTOMATION
Automation of Calculations and Documentation Technologies

• Scripting (Python) 

• Visual Programming 

• API Integration 

Applications

• Automated design checks 

• Report generation 

• Quantity take-offs 

• Drawing production 

Benefits

✓ Reduced human error
✓ Increased productivity
✓ Consistent documentation AI



FUTURE TRENDS
• Artificial Intelligence (AI) 

• Generative Design 

• Digital Twins 

• Cloud-Based Collaboration

AI



"The future structural engineer is empowered by 
both engineering knowledge and digital technology."
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