
CLICKdesign
Delivering service life expectations to wood users

ForestValue



Objectives
1) Scientific

To further our understanding of different limit states (deteriorating agents) including those stemming from:       
- fungal decay (+structural integrity),
- discoloration, 
- termites

2) Practice oriented
To synthesize the scientific outcomes into practical design guidance
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Today’s focus 



Some background...



Fungal decay & discoloration

Color change

Decay rating

𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒+ ⇒



• Long-term water uptake, 
• capillary water uptake, 
• vapour uptake
• Water release

Moisture dynamics

Resistance dose

𝑫𝑹𝒅 = 𝑫𝒄𝒓𝒊𝒕 ∙ 𝒌𝒘𝒂 ∙ 𝒌𝒊𝒏𝒉

𝟑𝟐𝟓 [𝒅]

𝑘𝑤𝑎

• Resistance to brown rot
• Resistance to white rot
• Resistance in-ground

Inherent resistance

𝑘𝑖𝑛ℎ

⇒

Fungal decay – Material database
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CLICKdesign ➔ new database for wood 
resistance to fungal decay



Vecteezy.com

Fungal decay
exposure modelling



𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =51 dose/year
𝐷𝑒𝑡𝑎𝑖𝑙 1 = 62 𝑑𝑜𝑠𝑒/𝑦𝑒𝑎𝑟
𝐷𝑒𝑡𝑎𝑖𝑙 2 = 76 𝑑𝑜𝑠𝑒/𝑦𝑒𝑎𝑟
𝐷𝑒𝑡𝑎𝑖𝑙 3 = 71 𝑑𝑜𝑠𝑒/𝑦𝑒𝑎𝑟
𝐷𝑒𝑡𝑎𝑖𝑙 4 = 68 𝑑𝑜𝑠𝑒/𝑦𝑒𝑎𝑟
𝐷𝑒𝑡𝑎𝑖𝑙 5 = 71 𝑑𝑜𝑠𝑒/𝑦𝑒𝑎𝑟
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Fungal decay – procedure



       

              

             

                 

           

          

                 

          

             

               

                        

                 

          

         

    

          

       

            

         

              

               

       

              

             

              

                 

                

                 

             

              

          

                     

            

                 

                   

     

               

               

Tool input
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Fungal decay – procedure

















Discoloration
Material database
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CLICKdesign ➔ new database for wood color 
change over time

Texture image

OK, but how can we use this to model something useful?
We also need the spatial variation!

Source: Charisi S, Thiis TK, Stefansson P, Burud I. Prediction model of microclimatic surface 
conditions on building façades. Building and Environment. 2018 Jan 15;128:46-54.



Color change
Environmental analysis



What we need

• To know which faces that are exposed 
to rain/solar radiation
➢ Simulation

➢ Weathering criterion 
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What we need

• Faces exposed to rain/radiation
➢ Simulation

➢ Weathering criterion

• Wood texture
➢ Procedural
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Tool input
Model.glb

texture.jpg dosemap.jpg

database.json
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Everything available @
https://jklewski.github.io/CLICKdesign/







Yes, probably! 

1) A single model for analyzing decay risk and aesthetics?

2) Is this possible without 

(a) proprietary software, 

(b) several days of computational time

(c) much laberous input from the user? (e.g. fiddling with mesh)

Ongoing work



Object import
(.obj)

Solar analysis
(ray tracing)

Driving rain
(particle simulation)

Decay model

Temperature
(analytical)

Moisture content
(ANN)

Weathering 
function

(one)CLICK design solution (or at least very few clicks..)

run



Thanks for listening!

Questions?

Jonas Niklewski
Lund University, Technical faculty
jonas.niklewski@kstr.lth.se

mailto:Jonas.niklewski@kstr.lth.se

