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Modelling & Analysis

Model Builder & Analysis Module
• Powered by OpenSeesPy
• Modelling of idealised systems such as single-degree-of-freedom oscillators (SDoF), multi-

degree-of-freedom stick models (MDoF)
• Analysis of idealised systems:

• Gravity Analysis
• Modal Analysis
• Static and Cyclic Pushover Analysis
• Nonlinear Time-History Analysis

Regional Portfolio Building Class Idealised MDOF Model

Nodes

ZL springs
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Modelling & Analysis

Model Calibration Module 
• Calibrates storey-based force-deformation relationships based on Spectral Acceleration 

– Spectral Displacement input
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Postprocessing

Postprocessing Module(s)
• Processing NLTHA: Cloud Analysis, Multiple Stripe Analysis
• Fragility Function Derivation: Conventional (e.g. Lognormal CDFs), State-of-the-Art 

Generalised Linear Models (e.g., Ordinal, Probit, etc.)
• Vulnerability Function Derivation
• Calculation of risk metrics: Average Annual Damage State Probabilities, Average Annual 

Loss Ratios 
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Postprocessing

Postprocessing Module(s)
• Record Processing: Fetching Intensity Measures (e.g., Amplitude-Based, Structure-Based, 

Duration-Based, etc.)

PGA

Time

AI or CAV
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Postprocessing

Postprocessing Module(s)
• Storey-Loss Function Generation: Component-based approach for storey-based loss 

assessment

SLF Implementation

SLF Application
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Data Visualisation

Data Visualisation
• Visualise Analysis and Post-Processing Results

IM-EDP Fragility 
Functions

Demand 
Profiles

Loss Model 
with Uncertainty

Storey Loss 
Functions
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Continuous Integration

• Unit Tests
• Catch Bugs Early: Identify and fix bugs at an early stage, reducing the cost 

and complexity of debugging later.
• Improve Code Quality: Writing unit tests encourages better design, 

modularization, and clearer logic in the code.
• Enable Confident Refactoring: Developers can safely refactor code, knowing 

that existing functionality is protected.
• Facilitate Continuous Integration: Unit tests are essential for automated 

testing pipelines, ensuring that new changes don’t break existing code.
• Document Intended Behavior: Tests act as executable documentation, 

showing how code is expected to behave under various conditions.
• Boost Developer Confidence: Developers are more confident deploying 

changes when robust unit tests validate correctness.
Debugging

Practicality
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Continuous Integration

• Automation and Continuous Integration
• Automated Testing and Validation: CI workflows automatically run tests and 

checks on every push or pull request, ensuring code quality and correctness.
• Improved Collaboration: CI makes it easier for teams to work together by 

validating every contribution, preventing broken code from being merged 
into the main branch.

• Enforce Standards and Policies: CI ensures consistent coding standards, test 
coverage, and security checks are applied automatically across all 
contributions.

• Supports Scalable Development: As teams and projects grow, CI workflows in 
GitHub help maintain stability, reliability, and coordination across all 
contributions.
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Found an Issue? Report it! 



17

Found an Issue? Report it! 

Open Issues or 
Enhancements

Closed Issues
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Request Features
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Documentation

• Dedicated documentation page hosted on 
https://gemsciencetools.github.io/oq-vmtk/
• Ensures Clarity: Detailed instructions from 

installation to implementation of oq-vmtk 
functionalities 

• Enhances Code Usability: Well-documented 
functions, and modules make it easier for others 
(and future you) to understand how to use the 
code effectively.

• Encourages Community Contributions: A well-
documented project lowers the barrier to entry 
for external contributors, making it more inviting to 
participate.

https://gemsciencetools.github.io/oq-vmtk/
https://gemsciencetools.github.io/oq-vmtk/
https://gemsciencetools.github.io/oq-vmtk/
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Contribute!

OQ-VMTK
Stable Version

Michelangelo et al. (circa 1512) 
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Contribute!

OQ-VMTK
Stable Version

+Additional Functionalities

Ground Motion 
Selection and Simulation
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Contribute!

OQ-VMTK
Stable Version

+Additional Functionalities

Ground Motion 
Selection and Simulation Tsunami Assessment
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Contribute!

OQ-VMTK
Stable Version

+Additional Functionalities

Ground Motion 
Selection and Simulation Tsunami Assessment State-Dependence
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Contribute!

Contact Us
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Except where otherwise noted, this work is licensed under a Creative 
Commons Attribution-NonCommercial-NoDerivatives 4.0  International 

License (CC BY-NC-ND 4.0) 
https://creativecommons.org/licenses/by-nc-nd/4.0/

Thank you!

https://github.com/GEMScienceTools/oq-vmtk/tree/main
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