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clarifying structural timber design dataflows 

for parametric and AI-enabled design

Images: some of the residential multistorey timber projects delivered by Sweco Finland

Katja Rodionova 26.9.2019



of the Finnish Environmental Agency funding programme (9.2018):
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• BIM as an extended tool for enchancing productivity of timber engineering 

process

• Setting lasting quality standards for design tools and data transfer

• Enabling sustainable construction using digitalisation and data mining 

techniques

OBJECTIVES

Image: (c) Katja Rodionova 2018, Heureka Jukola Tower exhibition
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OUR PROPOSITION TIMBER HACK

• Develop data transfer to speed up the basic design 

process

• Collect the inputs and results of the design stage as 

uniform and easily readable databases

• Automate also the iterative data exchange to enable

optimization (+ proactive data mining)



2019-09-30

4

TIMBER HACK QUALITY AND ROBUSTNESS CRITERIA

✓ Data transfer structure optimized for data mining

✓ Uniform input and output structure

✓ Log files structured for ”lossless data design”



WHY ”LOSSLESS DATA”?

DIGITALIZATION 

HOLISTIC PROCESS

HIFI DATA

DATA PROCESSING THRESHOLD
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ORGANIZATIONAL CHALLENGES 5
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BIM or BIM?
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Data-Driven Design and Construction: 25 Strategies for Capturing, Analyzing and Applying Building Data. Deutsch, R. 2015 

WHY ”LOSSLESS DATA”: AN EXAMPLE
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Environmental data

Architectural data

Structural solutions

(alternative sets)

Engineering 

design strategy 

datasets

Structural 

design
Modeling

Interdisciplinary interfaces

SWECO TIMBER HACK: BIG PICTURE
ultimate clarification of dataflows

A ”value proposition” slide from internal innovation pitching competition SwecoInn 2018

Energy HVAC CO2
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Image: (c) Katja Rodionova 2018, Heureka Jukola Tower exhibition

DATAFLOW CLARIFICATION… HOW?

Design strategies
timber frame structural system

Database 

structure

Project 

data structure

User interface
for given calculation route

BIM numbering

adaptation

Tasks as buzzwords



DATAFLOW STRUCTURE… BENEFITS
On example of the prototype stability calculation strategy

Geometry 

extraction from 

BIM to 

database

Automated 

modelling of 

timber wall 

elements for all 

storeys 

design            interface
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stored databases



ZOOM INTO THE DETAILS
Iteration features and machine learning-enabling features

Results’ database
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single element 

design



ZOOM DEEPER
Theory development to enhance iterations: early stage

Wall stiffness + 

Shear resistance

Results’ database ML model

12 inputs, 2 outputs Any value as output

Possibility:

”Old” iteration strategy

”New” iteration strategies
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Structured data collection for postprocessing and analytics purposes

Design process data is collected for the optimization criteria including:

• Load-bearing properties

• Current price

• Weight of the structures

OPTIMIZATION: COMPLEXITY CHALLENGE

Frame Wall Stiffness

Wind Loads

Stability prime 

Global Loads

Element Loads

”Wall Pass”

”User Defined Attributes”

TEKLA STRUCTURES ”Numbering Guide”
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FURTHER DEVELOPMENT
Case: connectivity enhancement of the prototype calculation strategy

Geometry

extraction

Design loads 

on foundation

Foundation design 

including environmental analytics

Automated

modelling

Designer’s interface

2 2

3 3
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SUSTAINABILITY: NEW DATA FRONTIER
Case: C# Tekla – Excel plugin, available at early design stages

• Click-select parts in Tekla model

• Print the evaluation of carbon dioxide impact for three different structural systems

Further development includes profile library development

GIS-interface for areas’ general planning
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external prerequisites

FURTHER DEVELOPMENT

Numerous issues with bringing together different design metodics 

(joining structural systems in the same stability calculations)

• Non-linearity of sound insulation in timber projects

• Quantatively aligned material values / elements’ stiffness

• Digitally readable uniform connectors’ properties databases

• Precision of joint deflection modelling (also for reusable concrete 

elements)

Specifically better (lightweight) ways to define timber assemblies 

(frame walls) and composites as 2d parts in FEM applications need 

to be refined to streamline industrial applications



2019-09-30

17

THANK YOU!
(kiitos!)

…and questions?




