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WHY HAVE COME INTO THE LIMELIGHT THE EARTH ARCHITECTURE?

Duing the higory of humanity deveoped rightly an idea about, thet the raw
materids and energy sources, which are the basis of economy, are boundless and for
this reason they are availadle for free or for very low prize. Of course we could rightly
think this way as long as we only used reproducing energy sources and rawv maerias
which were mosily usad in regproduding amounts

But in the 1960's and 70 independent organisations (Roman Club) then in the 80
government organisaions (Bruntland Committeg) and in the 90 inter-governmentd
organisations (Rio de Jandro: Agenda 21) redised tha usng of energy and raw
materids and dhanging the environment in the presnt form of the human life is not
udanadlein long term. [1]

More and more begin to think thet in the future a severd parts of life next to
questions like "Is it worth?' or "Is it nice?" we have to answver a new fundamenta
question: "Isit sudaindblein long tearm?'

The quedion of the more and more often mentioned " Sudanahility”” raised new
pant of views and requirements a the rdation in building maeids as wdl. Some
architects and builders redisng the ecologicd, building-physical advantages of the earth
building overvaued the traditiona preconceptions about the earth architecture, and next
to the rebuilding of andient earth houses buiilt with treditiond technology, Sarted to think
of the modernisation and dternative adoption of earth architecture.

(BExplaning this nat fully deveoped termindlogy, the term "earth building” | mean
the traditiond mud walls, draw day walls and houses made out of adobe, and varies of
some further developed technologies were the locdl building materidsis used after dried
on the sun, without baing burnt.)

INTERNATIONAL EXPERIENCES

In Germany, in France and in the USA they are dedling with updating of different
earth building technologies during the past 20 years

In the practices of the oversess countries till now were put a big dress on the
recondruction of monumentd type of buildings In Garmany were rebuild the dd
"Fachwerk" mean woodframe adobe houses S0 they became auitable for the modern
heat dandards In the USA ancent Indian pueblos were rebuilt and turned into touridic
atractions



Next to the recondruction invesments, new earth houses were huilt in West-
Europe and in the USA, where during the architectural conception of these buildings
beyond the ecalogicad and building-physcd advantages of the earth, was trying to use
the atigicd formdlity of the materid. In the desart parts of Audrdiawere minimised the
expensss of trangport, when the rest-houses besides the highways was built from locd
earth gabilised with cement.

But the mogt important region of earth architecture researches tends towards to
the "countries of the South”" trying to solve the problem of lack of houses causad by the

demographicdly exposure. [2]
HUNGARIAN EXPERIENCES

In Hungary beside the rebuilding of monumenta type buildings and building
recondruction (Open Air Musaum, Szentendre) from the 1970's even private builders
modernised old earth houses mostly as weekend houses

Up to the 1980's new earth houses were built only by the poor, inlow qudity and
indgnificant quantity. After the 80's, because of the ecologicd and building-physicd
advantages of earth, building of a high sandard were built aswdl out of earth.

Frg of dl, because of the gatic qudity of the earth, walls were built but Saves,
cupolas, dabsillings, furniture, heating inddlaions isolations dso were made out of
earth (dlay). [3]

Wals were huilt, besde the traditiond mud, straw day, and adobe technologies,
newly deveoped technologies like pressed-, pressad and dabilised with cement-,
lightened and pressad-, and lightadobe-brick walls

Even usng the mentioned technologies we must make it dosolutdly dear thet the
optimum use of earth architecture can not be common because of beside other bounds
of usng the eath witdble as a building maerid or the place required for the
manufacturing of the earthrbricks are not dways suitable on the oot, or nearby the spot
of the building.

ADVANTAGESAND DISADVANTAGES OF EARTH BUILDINGS

1. Advantages

1.1. high thermd storage capacity

1.2. good cgpadity for conditioning of humidity

1.3. respiration wall condruction

1.4. low primer energy content

1.5. low building environment loed

1.6. low trangport cost and environment load

1.7. uang naturd materids

1.8. in according the different technologies, different price, and possibility of the
market ssgmentation

1.9. 100 % recyclable

2. Disantvantages

2.1. low compressve srength

2.2. unimportant flexurd srength

2.3. sngitivity for the biological damege (rodents, insects)




24. sngtivity for the humidity

2.5. problems with the plaster Srength

26 thelingering dry up of the technologica humidiity
2.7. earthquake sengtivity

Sometime mentioned that the earth wdls have bad hea-isolation parameters.
Plotted againg the new devdopments it is not an evidence dreedy: the overdl heat
trander rate of these wdls is can be reduced into 0,7 W/m2K or usng more
supplementary isolation meterid (reed batten) into 0,35 W/m2K in acase of 45 cm wall
thickness

WHAT ISTHE MENTIONED "LIGHTADOBE TECHNOLOGY"?

This technology was developed in Garmany and in Switzerland from the andent
wood-framework "Fachwek”" technology. One dement of the technology is the
lightadobe- brick, which indudes more organic or minerd additive as atraditiond adobe
brick.

1. chart
Some characteridtic technicd festure of the adobe
and usud usad bricks
1 2. 3. 4.
treditiond earth wall (mud wall) 1800 0.91 50 1.39
lightadobe wall* 1400 0.59 45+5+* 041
lightadobe wall 900 0.3 45+5* 0.36
(the best from the literature)
Porcthermwal (38 S) 800 ~0.2 38 0.49
(burned brick)
Ytong wdl (G4-0,6) 750 0.2 33 0.49
(limy quartz sand cdlconcrete)

* This lightadobe brick was produced in Hungary.
** the thickness of thewdl is45 cm, with 5 cm reed isolation batten
[4] [3] [6]

1. density (kg/md)

2. thermd conduction(W/mK)

3. thickness of thewdl (cm)

4. overd| heat trander rate (W/m2K)

KNOW HOW




Because of the low compressive srength of the lightadobe bricks a the usud
adoption of the techndlogy it is made only as a fill up wdl in between the wood
framework.

The foundaions of the showed eath house was mede from compressd
concrete. As DP membrane they laid bituminous fdt on the floor dab. The load bearing
wood framework was built on the water proofing sheet, with the wood dab condruction
and the roof frame together, a the sametime.

Before filling up type walling would sarted, they completed the roof covering to
protect the water sengtive lightadobe walls from a possble summer ran. The wal was
mede from the nearby locd prefabricated lightadobe bricks and the locd produced
adobe mortar in according to the rule of the usud brick walling.

Because of the water sengtivity of the earth wals, in the bathrooms and in the
kitchen was built a screen wall, from dividing wal brick in 10 am thickness, in which run
the water pipes.

CALCULATIONS TO COMPARE THE COSTS OF AN USUAL HOUSE AND
AN EARTH HOUSE

The principles of the calculations

It is possble, usng the different technologies, to build walls from the same locd
earth with dgnificant different qudity and prize As a PhD-sudent of the Technicd
Univergty of Budgpest, Department of Building Condructions, | was seerching a the
Naturbau Ltd in Augugt 1996, for the answer of the question: What is the prize of an
earth house with the Smilar technicd parameters as an usud house and what from derive
the differences?

| compared the cods of the building condructions of an earth house (EARTHH),
built by the Naurbau Ltd. in Kercaszomor udng the draw additive lightadobe
technology and wood dab, and an usud house (USUH), which is the same (fictitious)
house usng the usua Hungarian building methods, plotted againg the prize and wagesin
August 1996.

Thewadls of the USUH wasimagined from Ytong (limy quartz sand cdlconcrete),
which has more ecologica advantages as the burned brick Porotherm wdl with the
same prizes The dab of the USUH was imagined, printed againg the usud Hungarian
building methods, from reinforced concrete.

The desgner of the earth house was Séndor Mezd, who s the leeder of the
Naturbau Ltd, the origind cogt caculaion was made by Kdmén Ban, the building
engineer of the Naturbau Ltd.

Summery of the costs

The condructions differ from each other Sgnificant only in thar wdl-, and dab
congtuctions



2. chat
The codts of thewadl-, and dab condructions

USUH EARTHH

wal 033.501 1.088.894

Sab 1.182.797 (946.603) 603.582

Totd 2.116.298 (1.880.104) 1.692.476
Thetotd cogsof the EARTHH
in according the quotation of the Naturbau Ltd: 8480.166 HUF
+ VAT

10.600.207 HUF

Them2-price of the house: 53.563 HUF
In August 1996.

The cods of the USUH are, usng monalith reinforce concrete dab with 425
tHUF, usng prefabricated reinforce concrete dab with 185 tHUF, more expengive then
the EARTHH. Congdering the totd cods of the building it means that the cods are
reduced with 5.0 (2.1)%, which isnot aggnificant difference.

We have to emphasse that the 80% of the materid cods of the adobe-waling
and the day mortaring are during the lightadobe brick manufacturing wage codts, which
was pad to the worker.

The corrected cods of the lightadobewdl:  materid 475 814. H-

wege 613 080. Ft-,

1088 84 Ft

But the cogts of the Ytong wall: materid 623 210. H-
wege 310 291. H-.

933501 Ft

Conclusions from the cal cul ations

It is possble to build earth houses in the levd of the expectations of the XX.
century, as a building for permanent human residence, but the levd of the expectations
of the XX. century mugt pay a the prizes of the XX. century.

In any case | found it Sgnificant advantage of the EARTHH thet produding the
same ided and physcd vaue the maerid cogts reduced with the third part by the
USUH, which is the consequence of the energy and raw materid effidently aswel, and
the wages increasad to the douple amount of the USUH's. | think it isimportant because
a fird twice more money could day in the locd economy, meking possible further
invesments, and sacond the energie demand of the indudtrid producing and trangport,



covered in the price of the materid cods of the USUH, turned to renewable human
energy resource.

| bdieve in the future architecture we have to keep in view to a gregter extent
the prindpd of the technicd subsdiary, which makes posshle redly sgnificant cost
savings in according to the wals and the whale building. 1 meen, firg of dl by the
seasond (summer) usad building it is possble to build usng chegper, low isulated
technologies, because in this case the in winter it is not demanded for the wdls but the
heavy earth condructions with theire great heet-orage cgpacity and good cgpecity for
conditioning of humidiity could make pleasant indde dimete without air-condition.

Fotted againg the internationd trends and the above written, | think earth building
could have even not much more but higher rale in the Hungarian building indudry. We
should leave our preconceptions and if the building place, the function of the building
and the mentd ability of the builders make it possible, we condder earth building as a
redly choice
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