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Scope

 An enormous increase of the produced Construction and

Demolition Waste (CDW) quantities globally.

 The CDW stream constitutes the largest stream within the EU.

 Alternative CDW management strategies are compared using Life

Cycle Assessment tool, taking into account environmental criteria

such as:

 Energy consumption,

 Global warming,

 Depletion of abiotic resources and

 Dispersion of dangerous substances.



Introduction

 Uncontrolled disposal of CDW has as a consequence long-

term pollution costs, resource overuse and wasted energy.

 The most common practice in the field of CDW management

was to discard all waste materials and debris to landfills,

frequently in the same landfills that were used for the

disposal of MSW.

 Disposal of CDW is located at the base of the pyramid of the

hierarchy of alternative waste management practices

 Is the least preferred management option of end of life materials,

following the avoidance, reduction, reuse and recycling



Materials and methods

 The LCA methodology has been adopted for the detailed

environmental evaluation of various CDW management practices

 generated by the demolition of a five-storey building located in Thessaloniki,

Greece

 LCA comprises of four major stages:

 (i) Goal and Scope Definition,

 (ii) Life Cycle Inventory (LCI),

 (iii) Life Cycle Impact Assessment (LCIA) and

 (iv) Visualisation of the results (PRe Consultants, 2010a)

Methodology



Materials and methods

Methodology



Materials and methods

Functional unit and system boundaries

 Demolition of an old five-storey building located in the city of

Thessaloniki, Greece (functional unit).



Materials and methods

Functional unit and system boundaries

 Only the last phase of building’s life cycle (end-of-life phase) has

been included in the LCA model.



Materials and methods

Functional unit and system boundaries

 Wastes produced by demolition include



Materials and methods

Inventory analysis

 Towards optimal CDW management, nine practices have been

considered.

 Each CDW management practice has different environmental,

economic, and social consequences

 It should be highlighted that all CDW management practices are

realistic and technically possible.

 The philosophy of the proposed CDW management practices is

focused towards reuse, recycling, energy recovery and final disposal

in landfills



Materials and methods

Inventory analysis

 Practice 1 (P1): In this practice, the five-storey building is
demolished without sorting of the different materials. The wastes
of this demolition are dumped to landfills.

 Practice 2 (P2): The five-storey building is also demolished without
sorting of different constituents, but after demolition, the wastes
go to a sorting platform for construction and demolition waste.
After sorting of the different fractions of wastes, metals are
recycled while all other categories of waste go to a landfill.

 Practice 3 (P3): In this practice, the five-storey building is also
demolished without sorting and wastes go to the sorting platform.
After sorting, metals are recycled and inert wastes are recovered in
road engineering.



Materials and methods

Inventory analysis

 Practice 4 (P4): The first step of this practice is the selective
deconstruction of the five-storey building, i.e., all non-hazardous
and hazardous components are removed before demolition of the
building structures. Each waste type, except metals and glass, which
are recycled, go to sanitary landfills.

 Practice 5 (P5): The first step is the selective deconstruction of the
five-storey building before demolition. Inert wastes are recovered in
road engineering. Metals, glass and insulation are recycled. Wood
wastes are used as fuel for district heating, and other non-
dangerous wastes go to a landfill.

 Practice 6 (P6): The difference between this practice and Practice 5
is that inert wastes are used to produce new concrete blocks as raw
material.



Materials and methods

Inventory analysis

 Practice 7 (P7): The first step of this practice is the selective
deconstruction of each building before demolition of their
structures. Inert wastes are recovered for use in aggregates for road
engineering. Metals, wool, PVC and insulation are recycled. Wood
wastes are used to make particle board.

 Practice 8 (P8): The only difference between this practice and
Practice 7 is that inert wastes are used to produce new concrete
blocks, as in the Practice 6.

 Practice 9 (P9): This practice is the same as Practice 7, except that
wood wastes are used as fuel for district heating.



Results and Discussion

 A comparative analysis of the nine proposed practices was carried 
out with the use of:

 SimaPro software package and

 The Ecoinvent v.3 Life Cycle Inventory database.



Results and Discussion

 CDW practices’ Environmental Impact for the “Cumulative Energy
Demand” indicator



Results and Discussion

 SimaPro software has the ability to visualize the Environmental
Impact through the “Network Process”.

 The “Network Process” depicts the environmental impact of CDW
management practices graphically.



Results and Discussion



Conclusions

 CDW can be considered as a top priority waste stream, with respect
to the strategy for the waste management followed by the
European Union (EU Waste Strategy).

 Measures that need to be considered towards emerging the
principles of sustainable development in the construction industry:
 The promotion of deconstruction (selective demolition),

 the use of environmental friendly building materials,

 the replacement of hazardous substances and materials,

 the development of Construction Materials’ secondary market and

 the adoption of stricter legislation framework

 A waste management strategy is not effective without a good
sorting of different wastes.

 For inert wastes, recovery in aggregates for road engineering is a
better solution than the use of these aggregates to produce
concrete blocks.
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