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Abstract – What is the importance of comprehensively including
the end-of-life impact in the calculation of the environmental
impact of the building? Are there methods to optimise the
recycling process of concrete in order to reduce the environmental
impact? Which end-of-life treatment can be put forward as an
optimal scenario for a concrete structure? This research examines
the influence of the end-of-life treatment on the environmental
impact of concrete constructions, using a life cycle assessment
with a focus on module C and D. It is a well-known problem
that there is an enormous amount of concrete and demolition
waste, along with a risk of depletion of the raw materials. By
quantifying the benefits of recycled concrete, both problems can be
tackled. A first study on material level confirmed the importance of
the end-of-life treatment on the environmental impact. To reduce
the environmental impact score even more, several optimisation
techniques can be applied, but more investigation is needed.
Afterwards, in order to propose an optimal end-of-life scenario,
the acquired results are implemented in a case study of the
University of Ghent. It appears that the most favourable end-
of-life scenario, for the many outdated concrete buildings of the
1960s, is high-grade recycling.
Keywords – life cycle assessment, end-of-life, concrete debris,
recycling concrete, recycled aggregate

I. INTRODUCTION

Concrete is one of the most used construction materials in the
entire world. To deal with the significant amount of construction
and demolition waste (CDW), it is necessary to define what will
happen to the concrete debris after the demolition of dwellings.
Landfill will put an extra burden on the environment, low-grade
recycling will have a limited profit and high-grade recycling can
imply a significant amount of avoided primary materials.

Currently, the majority of concrete waste in Belgium is
recycled and used in low-grade applications, such as road
construction. Although, the advantage of high-grade recycling
is twofold. On the one hand, it uses a considerable amount of
CDW for further use, just as low-grade recycling does. On the
other hand, it reduces the extraction of non-renewable primary
materials and thus prevents the depletion of raw materials.
Therefore, the use of concrete debris in high-grade applications
has a significant influence on the environmental impact of the
end-of-life (EOL) of a building. Nevertheless, the EOL is only
taken into account to a limited extent nowadays. As a result, it
is impossible to indicate whether or not the benefits of recycling
can outweigh the burdens of high-grade recycling processes and
thus present an optimal environmental EOL scenario.

The high-grade recycling process of concrete has three main
stages, as shown in Figure 1. When concrete is low-grade
recycled, the last phase of washing is not necessary due to

the lower required technical performance. The crusher, screener
and washing plant each require different auxiliary equipment
and entail a certain amount of material losses, marked in blue
and red respectively. All machines consume diesel, except for
the electric washing plant.

Fig. 1. Recycling process, according to the recycling company Degetec.

After the recycling process, recycled aggregates (RA’s) are
obtained. These consist of natural coarse aggregates and at-
tached mortar. The amount of mortar attached to the aggregates
can vary in function of the dimensions of the primary aggre-
gates and can be between 30 and 60% of the RA’s volume [3].
The ageing mortar is the main reason for the lower quality of
RA’s. It causes an overall lower density and strength, but also
a higher porosity, permeability and water absorption [1]. This
results in a limited substitution ratio of 20%, which ensures the
production of high quality recycled aggregate concrete (RAC)
[4].

To counterbalance the lower quality of RA’s, more cement
is required in a RAC compared to primary concrete [2]. This
implies an increase of about 5%, which raises the environmental
impact of RAC due to the high CO2 emissions from cement
production.

II. LCA METHODOLOGY

A. Goal and scope

What is the importance of comprehensively including the
EOL impact in the calculation of the environmental impact
of the building? To find an answer to this research question,
a life cycle assessment (LCA) is executed to determine the
environmental impact of different EOL scenarios. The study is
executed on two different levels, i.e. material level and building
level. The used functional units (FU) are one cubic metre of
concrete and a case study of the University of Ghent, the S4
building on Campus Sterre.

The boundary conditions include module A, C and D, with
a focus on the EOL. Through allocation, namely the cut-off
system model with the addition of module D, the potential
benefits and burdens can be taken into account in the first life
cycle. Figure 2 shows all the phases involved in the LCA.
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