
 

  

Graduation Plan 
Master of Science Architecture, Urbanism & Building Sciences 

 



Graduation Plan: All tracks  
 
Submit your Graduation Plan to the Board of Examiners (Examencommissie-
BK@tudelft.nl), Mentors, and Delegate of the Board of Examiners one week before 
P2 at the latest. 
 
The graduation plan consists of at least the following data/segments: 
 
Personal information 
Name Sasipa Vichitkraivin 
Student number 5765668 

 
Studio   
Name / Theme Structural Design / Architectural Timber 
Main mentor Prof.dr. Mauro Overend Structural Design 
Second mentor Dr. Charalampos 

Andriotis 
Computational Intelligence 

Argumentation of choice 
of the studio 

This topic requires a deep understanding of the intricacies 
of timber structures and practical insights into the 
challenges and nuances of timber structural connections. 
Simultaneously, the project needs a wealth of knowledge 
in machine learning, computational models, and advanced 
computational techniques to analyze complex data 
patterns. Ultimately, it calls for the integration of 
computational methods with structural engineering to 
establish a cohesive connection between the two fields. 
 

 

Graduation project  
Title of the graduation 
project 
 

Timber dry joints: Inspection and maintenance planning 
of timber structural connections 

Goal  
Location: The machine learning model developed 

as part of this master's thesis does not 
have a specific physical project location. 
Instead, the focus is on the 
development of a generalized model 
applicable to various contexts. However, 
for the purpose of evaluation and 
validation, the model may be applied to 
a specific case study. 

The posed problem,  Timber, as a hygroscopic material, 
exhibits sensitivity to environmental 
factors such as light, temperature, and 
moisture. The increasing effects of 
climate change pose a significant 
challenge to the long-term performance 
and structural integrity of timber 
elements in construction, particularly in 
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historical buildings. The evolving climatic 
conditions can lead to complex changes 
in the mechanical properties of timber, 
necessitating a proactive approach to 
inspection and maintenance planning. 
Traditional methods of assessing timber 
structural connections have proven 
insufficient in adapting to the dynamic 
nature of climate change impacts on this 
hydro-sensitive material. Current 
practices require time-consuming 
processes and often lack the precision 
needed to predict and address 
maintenance needs accurately. As a 
result, there is a pressing need to 
integrate advanced technologies, such 
as machine learning, to develop a 
nuanced understanding of the evolving 
condition of timber connections. 
This master's thesis addresses the 
intricate relationship between climate 
change, timber sensitivity, and the 
maintenance challenges in traditional 
construction. The central focus is on 
leveraging machine learning 
methodologies to create a predictive 
maintenance model tailored to the 
unique characteristics of timber. By 
harnessing the power of machine 
learning, this research aims to enhance 
the accuracy of inspection planning, 
allowing for timely interventions to 
preserve the structural integrity and 
longevity of timber connections in the 
face of climate-induced variations. The 
proposed model will not only contribute 
to the field of timber engineering but 
will also provide a scalable and 
adaptable solution for sustainable 
construction practices in the context of 
evolving climate patterns. 

research questions and  As per the problem statement, the main 
research question is articulated. To 
address the main research question, 
several subordinate research questions 
are posed as outlined below.  
 
Main Research Question: 
How can machine learning models be 
effectively employed to predict 
inspection and maintenance planning for 



timber structural connections 
considering the impact of climate 
change on the mechanical properties of 
dry timber? 
 
Sub-Research Questions: 

- What are the key mechanical 
properties of dry timber 
connections that significantly 
influence structural integrity and 
degradation? 

- How can historical data on the 
condition of timber connections 
and simulated weathering 
process data be effectively 
collected and integrated to create 
a comprehensive dataset for 
machine learning? 

- What features and derived 
parameters should be considered 
in the feature engineering 
process to capture the unique 
characteristics of dry timber joints 
and their sensitivity to climate-
induced changes? 

- Which machine learning (ML) 
models are most suitable for 
assessing timber strength and 
predicting the maintenance needs 
of timber connections? 

- How can these ML models be 
optimized to provide accurate 
and reliable predictions? 

- How can the model predictions 
be validated? 

- What measures can be taken to 
ensure the interpretability of the 
machine learning models for 
practical application in 
maintenance planning? 
 

design assignment in which these results Designing machine learning models that 
can be effectively applied to predict 
inspection and maintenance planning for 
timber structural connections while 
considering the impact of climate 
change on the mechanical properties of 
dry timber. 
 

 
 



1. Identification of Relevant Mechanical Properties: 
Conduct an extensive literature review and consult with timber engineering 
experts to identify the mechanical properties most crucial for evaluating the 
structural integrity and degradation of timber connections in Japanese joinery. 
 

2. Data collection and Integration: 
Systematically collect data on the condition of timber connections using both 
Non-destructive Testing/Evaluation (NDT/NDE) and historical records. 
 

3. Feature Engineering for Timber Joints: 
Develop features that encapsulate the unique characteristics of timber joints, 
leveraging insights from Non-destructive Testing/Evaluation results. 
 

4. Model Selection and Optimization: 
Evaluate machine learning models suitable for predicting maintenance needs 
based on NDT/NDE and historical data (potentially reinforcement learning). 
 

5. Validation and Interpretability: 
Apply the machine learning model, enriched with NDT/NDE data, to a case 
study representative of traditional timber connection to validate its 
performance and interpretability. 

 
Process  
Method description   
 

1. Identification of Relevant Mechanical Properties: 
Analyze existing research and practical experiences. Consider insights from 
Non-destructive Testing/Evaluation techniques to identify measurable 
properties for inclusion in the model. 
 

2. Data collection and Integration: 
Collaborate with NDT/NDE specialists to acquire detailed data from inspections 
of historical timber members or utilize the data from existing papers. Integrate 
this information with historical records and simulated weathering process data 
for a comprehensive dataset. 
 

3. Feature Engineering for Timber Joints: 
Utilize NDT/NDE findings to inform the development of features that capture 
specific aspects of joinery craftsmanship and timber conditions. Incorporate 
climate-related features to model the impact of weathering on timber 
properties. 
 

4. Model Selection and Optimization: 
Train and test different models, considering reinforcement learning methods 
for dynamic decision-making. Optimize models using insights from both 
historical and NDT/NDE data to enhance accuracy and adaptability. 
 

5. Validation and Interpretability: 



Collaborate with practitioners and NDT/NDE specialists to validate predictions. 
Ensure interpretability by providing clear explanations of how the model 
integrates NDT/NDE insights into its decision-making process. 
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Reflection 
1. What is the relation between your graduation (project) topic, the studio topic (if 

applicable), your master track (A, U, BT, LA, MBE), and your master programme 
(MSc AUBS)?  

 
The graduation topic focuses on implementing machine learning for predictive 
maintenance planning in timber structural connections. The project aligns with 
the studio topic of sustainable structure design by addressing the long-term 
performance and maintenance of timber connections. Sustainable structure 
design involves not only the initial construction but also the ongoing maintenance 
to ensure the durability and resilience of the structure. By leveraging machine 
learning for predictive maintenance, the project contributes to the sustainability 
goals of minimizing resource use and extending the lifespan of structures. 
 
The graduation topic is directly aligned with the BT track as it delves into the 
technological application of machine learning to enhance the maintenance 
planning of timber connections. It integrates advanced technologies into the field 
of building technology, emphasizing innovation and efficiency in maintenance 
practices. 
 
The graduation topic contributes to the building sciences aspect by addressing 
the scientific and technological dimensions of timber construction. Moreover, it 
aligns with the interdisciplinary nature of the program, combining architectural 
principles with technological advancements to address real-world challenges in 
building maintenance. 
 

2. What is the relevance of your graduation work in the larger social, professional, 
and scientific framework?  

 
This project contributes to the sustainability and resilience of built environments, 
ensuring the safety and longevity of structures. It also addresses societal 
concerns about the environmental impact of construction materials by promoting 
the responsible use and maintenance of timber.  
 
In terms of professional relevance, the topic offers a practical and data-driven 
approach to maintenance planning, enhancing the efficiency of professionals in 
the field of timber engineering and construction. This aligns with industry trends 
by integrating advanced technologies into traditional construction practices. 
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In the scientific framework, an advancement of the scientific understanding of 
the impact of climate change on timber connections and the application of 
machine learning in predictive maintenance is addressed. The project also 
provides a basis for further research and development in the intersection of 
building technology, machine learning, and sustainable construction practices. 

 
 

 

 


