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DEVELOPMENT OF A BIM TOOL

TO ASSESS THE LIFELONG IMPACTS OF TRANSFORMABLE DESIGN

 Camille Vandervaeren, Prof. Niels De Temmerman
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INTRODUCTION / CONTEXT

Circular material management is a key aspect towards a sustainable built

environment. Transformable Design could foster future reuse of building

components and materials, although it could initially require extra resource

input and increases design complexity. Previous research showed that

current building practices will only shift towards Transformable Design

provided (mid or long term) environmental benefits and financial viability [1].

QUESTION / GOAL

The research goal is to create a user-friendly tool used by designers in a

BIM (Building Information Modelling) environment. This tool will evaluate the

material requirement of the building along its overall life cycle, taking future

refurbishments into account. The overarching goal is to evaluate objectively

the efficiency of Transformable Design, both on building and component

levels, in order to support architects in the decision-making process.

HYPOTHESIS / METHODOLOGY

The research methodology follows 4 main steps (see Fig. 1). First, we will

review the existing tools for assessing reuse and transformation potential and

we will select means of data visualization through literature review. Second,

we will analyse the way the qualitative criteria currently used to assess

Transformable Design impact on actual material flow through the building.

Then we will develop a method to model the service life of the building,

based on use scenarios and change parameters, e.g. occupancy, function

and components technical lifespan. The method will be coded in a BIM plug-

in and finally tested on selected case studies.

RESULTS

So far, we established a preliminary method [2] considering two criteria for

Transformable Design (connection types, material durability). It quantifies the

material flow along the building life cycle (in t/year), considering on-site reuse

of building components.

CONCLUSION

Currently, the reuse potential assessment relies on too few parameters

(connections and material durability) to be relevant. Practical or

socioeconomic aspects such as cost, speed, knowledge requirement have a

great impact on construction material reuse and thus will have to be

considered in the numerical assessment, although their qualitative aspect.

Besides, the service life of the building is currently modelled through average

refurbishment rate data. More reliable results will be obtained by considering

specific project parameters and by defining uncertainty level. The amount

of considered variables will be undoubtedly high. Therefore the research will

illustrate the potential of BIM data management to support decision-

making, notably in assessing the life cycle impacts of transformable and

reusable buildings.
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