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The environmental impact (1) : isa result of the increasing affluence /consumption
power (A), a growing urban population (P) and the availability of technology (T).
The suggested formulais: =P x Ax T.
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Development through Principles of Zero Waste and Sustainable Consumption , Zero

Waste SA Research Centre for Sustainable Design and Behaviour (sd+b), University

of South Australia, Adelaide, SA 5001, Australia, E-Mail:

Steffen.Lehmann@unisa.edu.au , 11/1/2011.
http://www.mdpi.com/journal/sustainability

('Y) L.Steffen. ," Optimizing Urban Material Flows and Waste Streams in Urban

('Y) L.Walter, S.Claudia,G.Julia, STUDY CONSTRUCTION and DEMOLITION WASTE
IN GERMANY”, Germany.26/12/2004.
http://www.tutech.de & www.cowam-project.org
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EU Waste Catalogue (Regulated Waste L.isting)

(17 BUILDING AND DEMOLITION WASTES (INCLUDING EXCAVATION OF CONTAMINATED
LOCATIONS)

17 01 concrete, brick, tiles and ceramic(s)

17 01 01 Concrete

17 01 02 Bricks

17 01 03 Tiles, bricks and ceramic(s)

17 01 06 * Mixtures of, or fractions of concrete, bricks, tiles and ceramic(s), containing dangerous material 17 01
07 Mixtures of concrete, bricks, tiles and ceramic(s) with exception of those that fall under 17 01 06

17 02 Wood, Glass and Plastic

17 02 01 Wood

17 02 02 Glass

17 02 03 Plastic

17 02 04 * Glass, plastic and wood contaminated by dangerous materials

17 03 Bitumen mixtures, Coaltar and Tar containing products

17 03 01 * Coal tar contaminated bitumen mixtures

17 03 02 Bitumen mixtures with exception of those under 17 03 01 17 03 03 * Coal tar and tar containing products
17 04 Metals (including alloys)

17 04 01 Copper, bronze, brass

17 04 02 Aluminum

17 04 03 Lead

17 04 04 Zinc

17 04 05 Iron and steel

1704 06 Tin

17 04 07 Mixed metals

17 04 09 * Metal waste contaminated by dangerous materials

17 04 10 * Cables contaminated by oil, coal tar or other dangerous materials 17 04 11 Cables with exception of
those, under 17 04 10

17 05 Soil (including excavation of contaminated locations), stones and waste 17 05 03 * Soil and stones containing
dangerous materials

17 05 04 Soil and stones with exception that covered by 17 0503 17 05 05 * Waste containing dangerous materials
17 05 06 Waste with exception of that under 17 05 05

17 05 07 * Track ballasts containing dangerous materials

17 05 08 Track ballasts with exception of that under 17 05 07

17 06 Damming material and asbestos contaminated building materials 17 06 01 *Damming material containing
asbestos

17 06 03 *Other damming material, which consists

17 06 04 Damming material with exception of those under 17 06 01 and 17 06 03 17 06 05 *Asbestos contaminated
building materials

17 08 Gypsum based building materials

17 08 01 * Gypsum based material contaminated by dangerous materials

17 08 02 Gypsum based building materials with exception of those under 17 08 01

17 09 Other building and demolition wastes

17 09 01 * Building and demolition wastes containing mercury

17 09 02 * Building and demolition wastes containing PCB (e.g. PCB contaminated sealants, PCB contaminated
floor mats on resin base, PCB contaminated insulating glazings, PCB contaminated condensers)

17 09 03 *Other building and demolition wastes (including mixed wastes), the dangerous materials contained

17 09 04 Mixed building and demolition wastes with exception of those falling under 17 09 01, 17 09 02 and 17 09
03

(* denotes waste requiring special examination or monitoring)
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The methods for recycling each of these materials are crucial to the economic and
practical feasibility of recovering them in the first place. Wood is widely sought after by
recyclers due to its wide use in energy generation. Germany boasts widespread adoption
of wood based electricity and heat generation from the residential to industrial and utility
scale. Other materials, like metals, have established worldwide markets for recycling
while others, like recovered concrete have limited and often local markets, for example in
road construction.

In order to insure the substitutability of recycled materials for new materials, a quality assurance
system has been established in Germany.

The Laendersarbeitgemeinschaft Abfall (LAGA) has established strict codes to which recycled
material must conform in order to be reused in further applications. These codes give recyclers
and contractors clear indications about what can and can not be done with a particular material,
also facilitating effective estimation of a C&D waste value or cost.

Quality assurance of course involves more than simply publishing specifications. Each load of
material must be inspected and certified by a third party in order to be

considered of sufficient quality for use in applications like road construction, new concrete or
even backfill. This certification of material is carried out by RAL, the German Institute for
Quality Assurance and Labelling. They can verify that a material conforms to the

standards set by either LAGA or the more established DIN (Deutsches Institut fuer

Normung) for use in a particular class of applications and apply the appropriate label. In this
way, recyclers can sell their product to customers as equivalent to new material.

Equivalence to virgin materials is likely the most important factor in assuring useability of
recycled C&D materials. Achieving such material quality is highly dependant upon the unique
challenges and obstacles presented by each material in the C&D waste stream. A solid
understanding of these material properties is crucial to effective recycling.

The following Factsheets describe the unique contexts and properties of each significant
material in the waste stream, as well as the post recycling uses, both real and potential.

Material CONCRETE

Normal concrete as per DIN 1045, steel reinforced concrete, concrete
brick, waste concrete

Concrete is produced from cement (binder), aggregate, water and
additives, when required. It is cast on site in shuttering, or as blocks or
concrete elements. With few exceptions, the products are reinforced.

Cement-based products

Foamed concrete

It consists of Portland cement and fine sand in proportions of about half
and half. Foamed concrete is seldom use in building construction
because its relatively low thermal insulation and low load-bearing
capacity. The environmental aspects of this concrete are the same as in
situ concrete.

Aerated concrete
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Aerated concrete is produced by reacting finely powdered quartz (about
50 percent by weight) with lime, gypsum and cement. A yeast
constituent such as aluminium powder is added to a proportion of about
0.1 percent. Aerated concrete is the only commercial pure mineral block
with good structural properties and a high thermal insulation value.
(Ayres, 1999)

Aerated concrete can be considered inert and problem free as waste.
Both prefabricated units and the blocks can be re-used, depending upon
how they were laid and the mortar used. Crushed aerated concrete can
be used as insulating granules for road building, and also as aggregate
in lime sandstone, different light mortars and light concretes.

Concrete with light aggregate

This is usually produced as blocks, slabs or floor beam units, which are
relatively strong. There is a difference between products that have an
organic and a mineral aggregate. Mineral insulating aggregate in
concrete can be light expanded clay, pumice, fossil meal and exfoliated
vermiculite, perlite or slag (Berge, 2000).

Sawdust and chopped straw can be used as organic constituents in
concrete. Raw materials for concrete with light aggregate are widely
available.

Origin Concrete is the primary material for larger buildings in foundations,
retaining walls, walls, roofs and floor construction. It is also used as
pavement on roads.

REUSE Some concrete can be reused with little processing:

a) Pre Fabricated elements
b) Concrete Block (once cleaned of mortar and
finishes)

N v " Aee

Ways of collection

Collection of prefabricated sections and blocks requires careful dismantlin
of a building. This may be time consuming but, if the material costs saving
are high enough, well worth it. Different techniques are possible but all
must avoid damaging the material as this will prevent reuse.

Ways of sorting

Reuse

Some concrete components can be reused with little processing:
c) Pre Fabricated elements
d) Concrete Block (once cleaned of mortar and finishes)

Technologies

Concrete saws, grinders, lifts

Market

The market for recycled concrete is primarily in road construction as
underlays and drainage material.

Ideally, recycled concrete could be used as aggregate in new concrete and
some progress has been made towards the normalisation of this process.
Challenges do however still exist and so long as virgin material prices are
competitive recycled concrete will remain primarily dependant on the road
construction market.
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RECYCLING

The value of in-situ concrete in terms of recycling is low (Berge, 2000).
It can be crushed and ground to aggregate. The majority of it has to be
sorted and used as fill.

Road base and construction fill

Crushed concrete can be used as base fill in the construction of roads.
The crushed material is used in place of lime rock. The benefits of such
reuse are often dictated by the local availability of lime rock deposits, as
hauling costs are substantial. The purity (i.e. presence of wood, dirt,
other contamination) of the material may also be an issue.

Crushed concrete may also be used as primary road surface material on
unpaved roads in rural areas. The use of crushed concrete for
driveways can also be practiced. The limitation for this use comes from
the crushing of the material, which should be ideally made on site to
avoid hauling costs.

Aggregate in concrete

Crushed concrete has been proposed for use as aggregate in the
manufacture of new concrete.

According to Townsend (1999), the addition of crushed concrete fines
has been used, but the quality does not always meet the same results as
when using clean sand and rock aggregate.

Drainage material

Crushed concrete that has been well screened of fine particles provides
similar drainage characteristics as new rock or gravel. It can be used
for drainage applications in construction. Other possibilities include
septic drain fields and landfill leachate collection systems. Crushed
concrete does raise the pH of water in contact with it, so care must be
taken if this presents a concern with regard to water quality (i.e. impact
on a surface water or groundwater supply).

Ways of collection

Recovered from concrete demolition sites unprocessed or preferably,
pre crushed by excavator breaker or mobile crushing machine.
Reduced volume of concrete allows for fewer loads and lower
transport costs.

Ways of sorting

Example of central sorting plant process
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Source:
WWW.UnNi-

weimar.de/Bauing/db/html/RCMW.htm
Jackhammering and crushing in-situ, separation from steel components
manually and by crusher and magnetic separation.

Recycling Process

1. Reduced by crusher and sorted by kernel size
2. Removal of metals by magnet

3. Used concrete as fill material, gravel substitute,
stabilising material

4. Reinforcing steel as scrap for steel production

Technologies

For Example:
Concrete crusher
“RUBBLEMASTER”

“RM60 — The FLEXIBLE ENTRANCE
MODEL the crane-lift mobile RM60

produces 80 tonnes/h of granular material from

building debris, bitumen or concrete. In only ten
minutes it is entirely operational.
Supplementary pre- and post sorting modules can

be integrated for a complete recycling system.”

Roller screens
The Minerals roller screens are used to

separate on-size particles from the

oversize and undersize fractions.

Wobbler feeders/scalpers

The unique action of a wobbler feeder provides feeding and scalping of
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http://www.uni-weimar.de/Bauing/db/html/RCMW.htm
http://www.uni-weimar.de/Bauing/db/html/RCMW.htm

materials in a single machine.
Even wet, sticky materials can often be
handled due to the specially designed

selfcleaning, non-clogging elliptical bars.

Wobbler feeders operate with low horsepower and headroom
requirements, and without vibration,
noise or transmitted stresses, making
them ideal for both stationary and
portable applications

Market/Products

RC-Frostprotection material 0/32
Base/Filter layer under surface or between foundation slabs

RC Concrete - SPLITT 0-8
Selfhardening Paving

RC Concrete - SPLITT 8-16 R A,
Reinforcing of road and walkways, loose top coat ‘

RC Concrete - SCHOTTER 16/32
Drainage layer and basement wall protection

Price per unit (if
available)

Example: GOLLAN Recycled Concrete 9,90 €/t

Regulations

Landfilling of waste concrete is forbidden in Germany
Reuse is regulated by DIN and LAGA specifications

Cross references
to companies

www.doerner.de
www.cv-abbruch.de
www.gollan.de
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