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BUILDING WITH RENEWABLE RAW MATERIALS
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SUSTAINABLE RAW MATERIALS IN BUILDING CONSTRUCTION — PROJECTS

WITHIN THE SCOPE OF THE "HAUS DER ZUKUNFT* SUBPROGRAM

Fundamental studies and practical experience in the field
of renewables in building construction

Straw Bale House at Dobersdorf, Bgld

B Today, strategies toward sustain-
ability are considered future-oriented
fields of research and development.
This includes using renewable sources
of energy and renewable raw materials
as well as improving efficient use of
resources and user and service orienta-
tion. The Austrian Federal Ministry for
Transport, Innovation and Technology
(bmvit) supports these objectives by
initiating and supporting innovative
and trend setting projects within its
stimulation program ”Nachhaltig Wirt-
schaften (Sustainable Development).

One of the important aspects in this
field refers to building construction
and dwelling. The ”Haus der Zukunft*
subprogram aims to pave the way for
innovative building construction in
practice. Building on solar low-energy
and passive house concepts, R & D & D
projects will be used to develop su-
stainable, cost-efficient solutions (i.e. at
costs comparable to conventional con-
struction) that can be put into practice.

While energetic optimization in buil-
ding construction has made considera-
ble progress, the building materials
used have been somewhat neglected
so far. However, with a view to sustain-
able building construction, the selec-
tion of building materials, their manu-
facture, and the consumption of
energy and other resources involved in
the production process as well as the
whole life cycle including the stage of
disposal are of eminent importance.
More widespread use of renewable raw
materials is one of the strategies that
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seem very promising with a view'to
implementation, particularly in the
field of building construction. Smart
materials are able to meet the deman-
ding requirements asto function and
user friendliness, but also to avoid
environmental and disposal problems.

In‘addition to the functional and eco-
logical benefits, the use of building

materials and system solutions based
on'renewable raw materials may
contribute to supporting regional eco-
nomic structures.

The three projects mentioned below
were funded and implemented within
the scope of the 1* call for tenders of
the ”Haus der Zukunft* subprogram:

Erfolgsfaktoren fur den Einsatz
Nachwachsender Rohstoffe
im Bauwesen (Success Factors for
the Use of Renewable Raw Mate-
rials in Building Construction)

Gruppe Angepasste Technologie,

TU Wien, authors: Dr. DI R. Wimmer,

DI L. Janisch, DI H. Hohensinner,

Dr. Mag. M. Drack

The study analyzed enabling and limit-
ing factors at the technical, legal/poli-
tical, and organizational levels. The
goal was to create a basis for an impro-
ved market penetration of renewable
building materials and to highlight
measures for a technology develop-
ment geared to market requirements.
The study focused on the investigation
of straw bale construction, surface
treatment, as well as on thermal and
acoustic insulation.

P \Wandsysteme aus Nachwachsen-
den Rohstoffen (Wall Systems
from Renewable Raw Materials)

Gruppe Angepasste Technologie,

TU Wien, authors: Dr. DI R. Wimmer,

DI L. Janisch, DI H. Hohensinner,

Dr. Mag. M. Drack

This project aimed at transforming the
innovative straw bale technology from
an experimental phaseto a professio-
nal stage by seeking the necessary
technical certifications, by providing
means for quality assurance, and by
developing optimized designs for pas-
sive house construction.

3/l "Holzbauweisen fur den
" verdichteten Wohnbau

(Timber Comnstructions for High

Density Housing Developments)
Schoéberl' & P6H OEG,
authors: Prof. DDI W. Winter (Institute
of Structural Design and-Engineered
Timber Construction, Vienna University
of Technology), Prof. DDr. DI J. Dreyer
(Institute of Construction Materials,
Building Physics, and Fire Protection,
Vienna University of Technology),
DI H. Schdberl (Schéberl-& Poll OEG)

This project focused on the develop-
ment of cost-efficient timber construc-
tion for high-density housing develop-
ments with a view to future building
codes. The investigation was based on
a five-story housing project with 150
dwelling units in Vienna.

If the whole life cycle is taken into
account, renewable raw materials show
benefits in the following areas:

building biology benefits during use
(healthy interior climate)

regional and economic benefits on
account of their regional availability

and their potential of creating regional

chains of value added drawn from an
agricultural waste product

ecological benefit (low energy
consumption during manufacture,
CO, neutral, simple disposal)



ENABLING AND LIMITING FACTORS FOR THE USE OF
RENEWABLE RAW MATERIALS IN BUILDING CONSTRUCTION

B The study investigated possible ap-
plications and the potential of renew-
able raw materials in building construc-
tion and developed strategies to step
up the use of such materials and to
improve market penetration in the
future. Enabling and limiting factors
were analyzed at three levels: techni-
cal, legal- political, and organizational.

With a view to the possible technical
applications, the study analyzed 330
building products and systems grouped
in 9 categories. The main emphasis was
on innovative approaches that are ex-
pected to achieve a high market poten-
tial. Investigations were carried out in
the fields thermal insulation, sound-
proofing, home textiles, surface treat-
ment, interior design, mounting aids,
wall, ceiling, and roof elements, struc-
tural members, prefabricated systems as
well as windows and doors. The results
of the investigations were presented in
the form of a product catalog, which
includes a comprehensive description
and evaluation of all products.

As expected, wood turned out to be
the most frequently used raw material,
followed by sheep's wool, linseed oil,
and cellulose. However, more than half
of the products are compounds made
up from different materials. Many new
products are adapted to the require-
ments of low-energy and passive house
technology. Thus, many new products
are being developed particularly in the
field of insulating material, because
this sector is expected to meet with
increasing demand.

Concerning the legal-political level, the
study analyzed the legal background
(building codes), the possibilities of
active promotion (subsidies), and the
role of the public bodies as developers.
In Austria, building codes fall within
the purview of the individual laender
(provinces), and the nine building codes
differ in their overall conception as well
as in numerous details. Harmonization
has been achieved only in parts.

An important factor for the acceptance
and diffusion of renewable construc-
tion materials consists in certification
(Austrian technical certification and
European technical certification, res-
pectively). In order to advance the
continual process of ’normalization*
of renewable raw materials in building
construction, manufacturers should
increasingly aim to have their products
tested and officially certified.

In this context, active promotion pro-
grams for housing projects serve as
steering tool and have been success-
fully realized in the field of energy
saving building construction. Extending
the existing guidelines for promotion
programs to include building materials

would be an effective measure. A tar-
geted adaptation of the criteria for in-
vitations of tenders for public building
projects could also have a stimulating
effect.

An analysis of the organizational as-
pects highlighted the different inte-
rests represented by the various groups
of actors involved (agriculture, manu-
facturers, dealers). Encouraging coope-
ration between the various actors
along the production chain and joint
marketing activities constitute impor-
tant strategies towards an intensified
diffusion of renewable building mate-
rials. An independent platform could
support networking between the
actors involved in the process.

Source: GrAT, Study 1

Materials by Frequency of Use (Except Wood)
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Sheep’s Wool
Linseed Oil Stand Oil
Other Oils
Cellulose/Paper
Carnauba Wax

Flax Fiber

Beeswax

Coconut Fiber
Dammar Resin

Clay
Shellack/Shellack Wax
Tung Oil Stand Oil
Hemp Fibers/Shives
Latex

Cotton

Straw

Casein

Cork

Reed

Caoutchouc
Chitosan

Frequency of Use by Application
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Thermal & Acoustic Insulation

136

Surface Treatment

59|

Interior Design Systems 40

Wall/ Floor/Roof Elements 39

Dyes & Other Raw Materials 24
Mounting Aids

Home Textiles

Structural Systems
Prefabricated Systems
Windows and Doors
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