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Once again, students and
professors fromAugsburg
university of applied sciences
travelled to the romanian region of
Bukowina to attend a workshop to
understand and document the
traditional building methods of the
region and even apply themtoa
traditional building on site. As
construction techniques are closely
linked to building culture, the
excursion was nat limitedtothe
technical aspects On various
excursions we were abletoget a
picture of the culture, the peaple,
their traditions and the landscape
of the region Therefare, inthis
brochure we first want to present
our shart round trip before gaing
into detail about the construction
techniques we learnt in the main
section. To put the technical
aspectsinto context at the end, we
present our inpressionsin the form
of sketches, photos and videos




Reld trip

We armived in Suceava and were
welcomed by Carmren fromthe
Stefan cel Mare Lhiversity. We
started our programwith a campus
tour and were given some
interesting background information
about our project and an introduction
to our workshaps for the following
days. We also met the students from
Quebec, Poland and Romania, with
whomwe had the pleasure of
working together. Our stay in
Suceava alsoincluded an excursion
to the illage Museum Suceava about
the vemacular architecture of the
Bucovina region and the Bucovina
Ctadel, as well as a visit tothe At
Farm We gat to knowthe history and
culture of the region by visiting the
UNESCO Monastery, learmed about
the production of linen at the local
Bucovina Bunch, sawthe art of
handmade wooden shinglesin Bllca
and tasted local food in Horodnic.



Reld trip

Our next stop was the town of Cacica
in the nartherm Bucovina region,
where we had time for our hands-on
workshop on the traditional building
methods of the region We first got to
knowthe town by visiting the salt
mine and taking a walk through the
centre of the village, which led us to
the construction site where our
workshop would take place. Inthe
evening we started preparing the
clay to be ready for the next day.
During our workshaop days we gat
active and tried our hand at making
wooden shingles, learmed about clay
plaster for inside and outside and
the secret traditional recipes that
include horse dung. After some fun
and exhausting days we ended with
a presentation of our work tothe
other students of the BP program
and had a party in the evening.



Y

a : After the successful workshop days,
. ; : we had time totravel to Vatra Domel
on the nountainside, where we could
experience the landscape by
horseback riding or hiking We also
used the time to gather information
and prepare the presentation for the
final presentationin front of the
Cacica salt mine. After a homemade
Rormanian dinner we retumed to
Cacica. At the local event in Cacica
town the next day, we had the
opportunity to present our work to
the peaple of the village as well as
tothe ather students. e ended our
stay in Cacica with a last round of
swinmring in the salt poal before

Ly

__E. everyone started their journey back

home, full of newnmenoriesand
inspiration fromthe last weeld




WHY USE CLAY AS A BULOING MATERIAL?

Qay is a mixture of loam and different
textures of sand It is a natural building
meterial which can be used as a plaster
onwalls and ceilings, but also as a floor.

Depending on the function, water and
straw must be added The advantage of
using only natural metenals is that the
clay can be retumed to nature when it is
denolished This creates a natural cycle

As a building matenal it also has good
properties for the indoor climete. (lay
ensures goad indoar air; it regulates the
room tenperature room humdity and
stares heat. It therefore makes sense to
build with clay both for ecdlogical reasons
and in terms of confort.
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Wooden shingle



preconditions/process

Most suitable woad is chosen by knocking against the tree trunk, the
resulting sound indicates the eligibility

- cut down in the winter months during full noon

- slowin gronth, closely spaced gronth rings

Straight wood, nat twisted, without branches
- wood froma local source
->fir, larch, spruce, cak, pine

Split the wood with an axe

Benefits conpared to machine made:
- greater durability
- greater compressive strength




pIrocess

postprocessing by hand on a drawbench g’“"""“ﬁ

-cleaning
—-getting rid of unevenness and iregularitiesin thickness
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Usage

roof facade
_ ideal roof 15° = 25° - protection against humidity penetration
- can be used for every type of roof - prgtection ag-ainst high outside tenperature
_ingtallation varied - noise protection
- protection against condensed water

- the shingle foat should be skewed, so that the water can
run off optinal




Plaster
Internor & extenor






Requirements & conposition

Water
Exterior &
i © O O
1. Layer With a high Chapped in max. optional, depends on the loam
quantity of sand 30 cmlength
Exterior plaster
2 Layer O O O O

Optional

-
g OO O

Fnishing layer O O O

The conpoasition of clay plaster varies greatly fromplace to place. There are recipes with long and shart lance fibers, the use of
wool and lime. The recipe shown here was applied with the help of local construction workers during the warkshaop.



Process results

finishing layer
lime paint




process

prepanng wall

Preparation depending on
meterial and suface The
suface must be frost-freg
clean, rough stable and
absorbent.

Bick wall

Scrape out
joints for
nore grip
Concrete wall

/R Water the surface
— 6

Salid wood wall

prepaning the
plaster base

the wooden battens are nailed
intothewall ata45  angle with

a spacing of apprax. 5-10cm



water

process

mixing plaster
Base Layer

Frst, dig up the sail in a dircle with a spade or shovel.
Plants, weeds and roats must be removed Then spread
the day in the middle of the cirde of earth foma
hallowand pour in water. Next, the clay is tanped until
the water has canbined with the clay. The consistency
should be as liquid as a cake batter. Then a lat of straw
is spread evenly over the pile of clay. Tanping causes
the strawfibers to bond with the clay.

Shape a ball with your hands The plaster shauld be

firm enough that the ball is easy to shape but fluid
enough that it deforms when you put it down

Chaopped straw

O Length: nrex 30 cm

with a high quantity of sand

~ o
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application

The plaster is applied by hand The clay
plaster is thrown against the wall with a lat
of force and gets stuck between the
wooden battens. This process is repeated
until the entire wall is covered



process

Let it dry for
3 nonths

smoathing

As the clay plaster is now applied
very unevenly to the wall, it now
needs to be snoothed Here, the
excess cay plaster is removed
from bottom to top using a wet
wooden todl (sivilar to a wooden
moulding. The finished base
plaster now has a thickness of
apprax. 2cm
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mixing finishing
Layer

A second layer of plaster is
required to achieve an even and
weather-resistant  finish  The
plaster for the exterior consists of
clay (with high quantaty of sand),
water, horse manure and lime.The
horse manure and the make the
plaster more resistant to noisture
Lime can therefore be dispensed
withinthe interior.



application &
smoathing

The finishing layer is applied with
a plastering trowel to achieve an
even result. The plaster is applied
approximetely 0.5 cm thin to
avaid cracks

f\/\/\/

process

&

lime paint

The Bukowina houses are traditionally
painted with lime paint. Lime paint isa
natural colour and is made from limg,
water and sand (depending on the
desired suface). Lime paint is very
diffusive and has a moisture-regulating
effect, espedally ininterior roons.



Throwing technique




Cailing

The ceilings are plastered in the same
steps as the walls. The only difference is
that the wooden battens are crossed over
to ensure better adhesion of the clay to

the ceiling.
1 - preparing the ceiling
2 - preparing the plaster base

(wooden battens - crossed)

3 - mixing plaster -base layer
4 - application
D - smoothing

6 - mixing finishing layer
1 - application & smoothing
8 - lime paint




Rammed
earth flooring
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Requirements &c




Requirements & conposition

No minus degrees at best nat too hat, otherwise the clay will
set too quickly
— processing is mede nore difficult

Drying tinme depends ont layer thickness, tenperature,
ventilation, air humidity

Nb fixed regulations depending on the region, person,
other conpasitions of the mixing rations

. .
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Suceava



Q Pratection against nsing danp
Hat, resilient floor
[ \ Thermal insulation through hay

@ Clay regulates noisture
‘ Absorbs odors

2|  Pleasant roomdlimate



process

Flain the ground

rerove unevenness, rermove
large stones or rodts, level the
ground and tanp with your feet.
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Preparing the
floor

first a layer of coarse gravel is spread
evenly, followed by a layer of finer
gravel.



Mxing plaster

loam straw, hay and sand are D

mixed with water and stirred 3 -

with the feet to foma unifom oo .,;.,,,.,a,%..,...,. ,,....
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Application

the mixture is transparted into
the house and evenly
distributed and tanped down by
hand and feet

the processis repeated2to 3
times. The individual layers
st first dry first.




process

Hnish

a mixture of water and cowdung
is applied as a finish to smoath
the floor and close any cracks
that have formed

Maintenance

with the water-cow dung
mixture, the floor canalsobe
subsequently maintained or
repaired



traditional

floor structures

water/cowdung

loamy/sand - '\. -

loamyhay/sand

loarmyhay/sand
gravel

nodemn altematives

lineseed all seeling

loanysand
clay-croc-trass mixture

pe-fail

reed insulation
reed insulation
fat loamysand
gravel

lineseed all seeling

clay-horse manure mixture

pe-fail

reed insulation
loam/hay/sand
fine gravel
coarse gravel

*Tests have shown that an adcitional layer
of clay between the layer of gravel and the
layer of loamcan provide an inproved
level of protection against raising danp.




Problens +solutions

Conplex manufacturing process
— modemn technologies (exavator; mixing machines Vibrating plate) “JJ
Fermanent high humidity can lead to weathering damage
— nat for usein sanitary areas u~
B

Rermanent, light layer of dust that can't be cleaned with water %)
—> new sealing techniques, for exanple with lineseed all i

)
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Clay oven

lllllllllllllllllllllll



benefits

The clay oven is aninportant part of the traditionell Bukowina
house Heating the house is just one of many ather functions. There
are two different types, the indoar oven and the outdoor oven The
ovens differ in their function as well asin their structure,
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benefits

On the one hand the inner oven servesas a stove and on
the other hand it is also used for baking. Oftenthereisa
metal plate ontop of the stove which is used for cooking.
Sore of the baking is done in the autside oven as well.

Ancther important aspect is the connection. The clay
ovenisthe heart of the house, where people sit together
in the evenings and spent time together.. In the cald
nonths, the children sleep on the ovento have a warm
place.

As many Bukovina houses does nat have a chirmey,
the snoke spreads to the attic. The residents take
advantage of this and hang up food (especially meat)
to smoke. Fromthe attic, the soke escapes fromthe
house through the bat dormrers,




Sde Fact
The bat dormears were used as a smoke distnibutor that it didnt look like all the snoke is
coning out fromthe chinmey,

Inthe early days they had to pay fees if there was nmuch smoke, because it meant that there
were a lat of people inside the house.



Interior oven

Offerent layers are applied tothe
inner oven The base is made of large
clay bricks that are stacked on top of
each ather with a nortar made of clay
and sand. Anally, the ovenis plastered
with a mixture of dlay and harse
manure




The basis of the oven is made of large
stones. Smaller bricks are then
layered ontop of these The
separating layer is also a mixture of
clay and sand. Alayer of clay, sand
and straw forms the top and the
dome. Bricks decorate the opening.



Composting loilet
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cutent stuation

%
45 O o the population in Romeniais living on the countryside
230/0 of the population doesnt have a bathroom tailet or shower in the building

%
46 0 of the population doean't have access to a sewage system

Rural areas in Romania are particularly challenged by sanitation issues. Many rural areas lack centralised sewage systens, relying
instead on individual septic tanks or rudimentary pit latrines. These systens are dften poorly nmaintained, leading to leaks and
contamination of local water sources. In some cases, raw sewage is discharged directly into the environment, causing significant health
risks and environmental damage. Conmposting toilets can be a sinple and inexpensive way to inprove the situation in rural areas, as
they donit require large investents in sanitation infrastructure.



closed cycle

Using a conposting tailet can transform sewage
waste management from a linear to a circular
systermy  providing several benefits  over
traditional septic tanks. Composting tailets
separate liquid and sdlid waste. The salid waste
is stored and periodically stirred to enhance the
conpasting process, tumning it into safe conpast
over time. This conpost can then be used to
enrich sall, creating a clased-loop system where
waste is recycled back into the environment as a
beneficial resource



benefits

Benefits of Conposting Toilets

COCK

Water Conservation: Wlike septic tanks, composting tailets do nat require water for flushing significantly
reducing water usage This is particularly beneficial in areas with linited water resources

Reduced Follution: By conpasting humen waste on-site, conposting toilets prevent the contanvination of
groundwater and surface water; a conrmon issue with septic tanks that can leak or overflow

Nutrient Recycling The conrpost produced fromhuman waste can be used to fertilize non-edible plants,
retuming nutrients to the sail and reducing the need far chemical fertilizers

Cost-Hfective conposting tailets are often more affordable toinstall and meintain conpared to septic
systenrs, especially in rural or off-grid areas where connecting to a sewage systemis nat feasible



Self-contained composting tailet

B

The single, self-contained unit is located in the
bathroomitself

© Easier toingtall and rmore affordable
© (Can be retrofitted into existing bathrooms
© Dont require underfloor space

© Saller capadity, requiring nore frequent
enptying

© May result in inconplete deconposition with
frequent use

© Can lead to liquid accumulation if overused

types

Central or split conposting tailet systems

Chutes are attached to connect the talet to the composting unit
that is usually located in the basement

® Larger conposting capacity
© Better at handling peak loads and intermittent use
© More stable conposting process due to larger volume

© Can be enptied less frequently (once a year or every cther year)

© Requires underfloor space for the conposting chanrber

© More expensive toinstall and purchase
© Eachtailet needs its own charrber; meking multiple tailets

challenging



Exanmle of a self-contained conmosting toilet

____ VENTICATiON
__ SEPARATOR
——_ (ONTAINER FOR SOL)DS

— (ORTANER FOR 1.I0uiS

As an all-in-one unit, the self-
contained conmposting tallet is very
easy to indall, whether it is a new
bulding or an existing tailet. All you
need is a separator and a unit for
solids and liquids. In order to reduce
odours, a ventilation system is
required, which can be powered by an
electric fan As the system doesnt
require plunbing, it can be installed
in existing homes withaut tailets. The
conposting process can take place
autside the house (eg using the 3-
Box-System for conposting). In this
way, the system could even fit into
traditional houses to adapt them to
nodern needs.



3-Box-Systemfor conposting

Box 1 - Filling

The collection container
for sdlids is enyptied from
the tailet into Bax 1. The
contents are mixed with
the existing material and
filling meterial (eg
sawdust, lime primary
rock flour) each time it is
enptied

2 18 years

Box 2 - Maturing

When box 1 is full, the
contents are filled into
bax 2 for maturing and
mixed regularly. Water is
added if necessary. Once
the right consistency has
been reached (not too
crunbly), the matuing

process is conplete,

Bax 3 - Storage

The finished, dark black,
fertile sail is stored in the
third bax and can be used
as required

Application

In addition to the sail,
uine can be used as a
liquid fertilizer
concentrate for plants
Depending on the plants
nutrient requirements, it
is mixed with water in a
ratioof 1:10to1:20



Exanmple of a split conpaosting tallet

/%—— VENT RAIN COVER
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EHCEYS
LIQUID DRAIN

The split conposting tailet requires
an undergroind space where the
wagte is collected, composted and
stored. The tailet itself looks similar
to a conventional talet or one with a
septic tank undemeath. Uine can be
separated either in the talet or inthe
conposter. The chanber usually has
a mechanismfor aerating and mixing
the compost, which can be manual or
autometed This helps to maintain the
aerchic conditions necessary for
proper conposting  The  finished
conpost can be renoved from the
battom usually once ar twice a year.
This mekes oplit talets nore
convenient to use. The systemcan be
a good altemnative to septic tanks,
which produce odours and require
regular enmtying



Sketches

Tim Feinauer, Isabella Hehl, Amelie Kitz
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Pictures

Tim Feinauer, Isabella Hehl, Amelie Kitz
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activities







\Videos

Theresa Brinkmann, Lucy Grasmick, Carolina Beratz, Marie Schutz
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