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CPAS review

EL- MAWEL NEWS

* Dr. Abdelbaki Ibrahim gave a lecture aboutThe Islamic per-
spective in urban development, on the 7th of Ramadan 1413
AH., in Umm Al-Qura University in Mecca Al-Mukarama, at-
tended by the deah of the University, His Excellency the
Mayor for the Sacred City, General Secretariate of the Or-
ganization of Islamic Cities and architecture professors in
the University.

* Dr. Abdelbaki Ibrahim, CPAS president, gave a lecture
about planning and design of universities in the architectu-
ral department in Sana'a University during the celebration of
presenting the general layouts for Al-Houdiada University /
Touz - the same lecture will be presented in Aden Universi-
ty.

“Dr. Abdelbaki Ibrahim won a supreme scientific award
shared with Dr. Saleh Lame'i - restoration expert, present-
ed by the Kuwait goverment to scientist and ideologist each
in his special field.

* Dr. Abdelbaki will give a lecture about authentic and con-
temporary values in Arab Islamic Architecture during the
cermony of the award presentation.

*The Center signed the contract to design a five-star hotel
in Mecca Al-Mukarama with special architectural features
matching the architectural heritage and identity of the sa-
cred city. The project will occupy an area of ten thousand
square meters.

*The book, Principles of Architectural Design and Urban
Planning prepared by the Center for Planning and
Architectural Studies (CPAS) and sponsered by the Organi-
zation of Islamic Capitals and Cities, has been published in
English. This edition will by distributed to universities world
- wide.

* Dr. Abdelbaki Ibrahim is sharing in settling an urban strate-
gy for Egypt, sheltering the homeless, and revising the ur-
ban planning laws and regulations. This is done through
three specialized committees in the Egyptian Ministry of
Housing and Construction.

* (CPAS) had achieved a special outstanding status na-
tion-wide, (a merit) thanks to God, and this is due to the
wide scientific role it adopts and adhering to the Islamic val-
ues. We consider this mission to present Islam in a civilized
image.
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Fig.1.2 Office building of the Centre of Energy
Studies, Indian Institute of Technology, New Delhi.

Fig. 5,6 Experimental dome, Fig. 8,9 : Construction of a mud
University of Kassel, Germany, brick dome without shuttering.



ed necessary heating for 90 days
and the cooling for 210 days in a con-
ventional house of same size needs
33,385 kilowatts of electrical energy;
whereas the two 2,500 watt ventila-
tors for the air-tunnel system only
need 22.160 kilowatts. As the two
ventilators did not work effectively,
better designed ventilators can run
with less than half the amount of en-
ergy. That means that at least two-
thirds of the energy for heating and
cooling can be saved.
A conventional building with simple
installations would have cost
270,000 rupees; the vault and dome
building only costs 210,000 rupees:
a saving of 22 percent. As a proto-
type structure always costs more, the
probable saving with multiple applica-
tions would be 30 to 33 percent.
The cost saving due to design and
technology and the energy saving
yield in a payback period of total con-
struction costs of six to nine years
(depending on the price per kilowatt
of electrical energy).
Experimental Dome, Universi-
ty of Kassel
The 6 m high dome with a free span
of 7m, which was built at the site of
the Building Research Institute (BRI)
of the University of Kassel, Germany,
in 1992, was erected within a training
course for masons (see Fig. 5,6; de-
sign: Gernot Minke). It is used as a
seminar room during the courses on
"building with earth" held at the BRI.
The thickness of the dome is only
20cm. Due to the optimized shape,
developed by a computer pro-
gramme, ohly compressive forces oc-
cur under dead load. The unbaked
earth bricks show a tapered form and
were produced in a brick factory by
an extrusion process.

Earth covered house:
In Kassel, Germany, a 230sq.m pri-
vate home and office building was
built in 1992, in which all main rooms
are covered by domes (Architect:
Gernot Minke), see Fig. 7. The free
span of all domes is 5.45m. The

dome covering the central hall has a
height of 5 m and starts at a plinth
which is 1.75 m high, the other domes
are 4m high and start at a level of
0.75 m. The domes are constructed
by unburned earth bricks with a rota-
tional slip form in the same manner as
described in the other projects. No
ring beams or tensile elements were
necessary as all forces are trans-
ferred directly into the foundation.
From layer to layer the bricks are in-
creasingly less inclined, than in a nor-
mal dome, where the bricks are per-
pendicular to the curvature. This
method makes it possible that also
athe last layers on the top can be
placed without slipping down. Fur-
thermore it gives a positive accoustic
and esthetic effect
As the section shows, the valleys
where two domes match, are partially
filled with earth so that the form of the
grass roof, which covers the domes,
provides natural drainage for the rain.
Below the grassroof a layer of a 2mm
thick polyolefine film which is hot air
welded from | m wide strips forms the
roofproof and waterproof layer under
which thermal insulation is situated.
All domes have a sky light as well as
one vertical window.
In the same project two other types
of dome were built: Fig. 8 and 9 show
the construction of a dome over a
six-sided steel structure. The dome
is built without any shuttering or form-
work in a manner similar to the tradi-
tional dome construction technique
of Afghanistan. Starting from oppo-
site ends the mud brick arches were
constructed at an inclination of about
45. The centre part was closed by
arches, which hit the other arches
under 90. These type of domes cov-
er the bathroom and the main part of
the "wintergarden”, a light space with
a facade, totally covered by glass,
facing the garden, acting as solar col-
lector and greenhouse at the same
time.
Three smaller domes with square
plan were constructed on a sand bed
acting as formwork in order to form
the shape of shallow furnacular
shells.
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SYNOPSIS

Subject of the Issue:

The article presents an overview of
Hassan Fathy International Sym-
posium For Architecture for the
Poor, organized by SRAPH under
the sonsorship of Eng,. Hassabal-
lah El-Kafrawi Minister of Housing
and inagurated at Cairo in 20-22
April 1993. The Symposium was at-
tended by a group of experts from
all over the world. (page 10)
Projects of the Issue:

Two low-income Housing Projects
at India. An example for using local
resources and local building tech-
niques to provide the housing
needs of the poor. The first project
included 550 units while the sec-
ond included 210 units. (page 13).
Technical Articles:

* Development of Ghadamas: An

Attempt to search for a Lost Char-
acter and Rural Architecture " A
paper presented by Dr. Abdel Gaw-
ad |bn Swessi - El Fatih University
Libya- to Hassan Fathi Internation-
al Symposium for Architecture for
the Poor. The paper presents an
attempt to search for regionalism
taking Ghadamas as a case -
study, analysing its physical char-
acteristics, the incremental devel-
opment of the city and the archi-
tectural ideology behind it are also
being discussed.Page (17).

* Towards an Environmental De-

sign Strategy: for the Reconstruc-
tion of small settlements in
Afghanistan " presented by Dr.
Abdel Mohsen Farahat - King
AbdelAziz University - to Hassan
Fathi International Symposium.
The paper deals with means to re-
construct small settlements after
disasters putting general design
and planning criteria that could be
adopted to suit the existing condi-
tons in each area using local re-
souces. Kandahar settlement -
south Afghanistan - was chosen
as a case study (Page 22).




vide not only 4 to 5 times more light
per area than low windows in vertical
walls, but alsc provide equal distribu-
tion of light; As less window area is
needed, heating and cooling loads
are reduced.

- The shape of vaults and domes can
be optimized so that no bending mo-
ments and no tensile ring forces will
occcur. This leads to cost savings as
no reinforced cement concrete or
steel structure for stabilization is ne-
cessary.

- As the special construction tech-
niques need no shuttering and no
skilled labour, construction time and
costs are saved.

Refined Nubian vault
nique

Based on tests of the Building Re-
search Institute the amount of mortar
and the construction time can be re-
duced by using tapered bricks of
20cm width and 18 respectively
20cm length giving the same area as
the traditional mud bricks but less vol-
ume of mortar joints. On the other
hand the vault thickness of 20cm
with spans between 3 and 4 m was
found to be sufficient. By installing a
system of guide strings which are
self-correcting by counterweights a
greater accuracy (and therefore sta-
bility) and a saving of construction
time could be achieved

New dome construction tech-
nology

The traditional Nubian dome tech-
nique with which a spherical surface
can be achieved has the disadvan-
tage that in the lower part of the
dome tensile ring forces will occur.
That means larger domes tend to col-
lapse (as happened with several built
examples), if not reinforced by rein-
forced cement concrete ring beams,
by steel ring strips or by heavy but-
tresses.

At the Building Research Institute a
new technique was developed utiliz-
ing a rotational guide, allowing the
bricks or soil blocks to be placed with
great accuracy according to the " op-
timal" form, calculated by a computer
programme, which guarantees that
no tensile forces occur within the sur-
face: all dead loads are transferred
under compression into the founda-

tech-

tion (Fig. 3).

Office building in New Delhi,
India

The 115sq.m vault and dome struc-
ture of the Indian Institute of Tech-
nology, New Delhi, provides office
and laboratory space for a research
group of the Centre of Energy Stud-
ies (fig.l to 4). The building was built
in 1990 within a research and devel-
opment project financed by GIZ
(German Agency for Technical Oper-
ation, Eschborn) with the support of
INT/KFA (Research Centre Julich),
Germany; Indian Institute of Technol-
ogy (1.1.T.). New Delhi and the Build-
ing Research Institute (BRI), Universi-
ty of Kassel, Germany. (Design:
Gernot Minke, collaborator: R. Mu-
thukumar, Energy concept : N.K.
Bansal).

The three vaults were built from
adobes (unburned soil bricks)
utilizing the local soil from excavating
the foundation in the refined Nubian
Vault Technique described before.
The three domes were constructed
in the described new developed
dome technology using a guide,
which rotates around a vertical axis at
the centre of the dome and enables
the soil blocks to be placed with great
accuracy (fig. 3). The stabilized soil
blocks

were produced by a manually operat-
ed block press (Fig. 4).

The material used was the soil exca-
vated for the foundation. As the
binding force was too poor (due to
the poor clay content of 3 per cent) 6
percent of cement and 20 percent of
coarse sand was added. Later tests
found out that the compressive dry
strength was2.8 N/sq.mm (28 kg/
sg.cm) and the wet strength was 0.8
N/sq.mm. As the safety factor for dry
strength was 42 and for wet strength
was 12, cement content could have
been reduced to 4 per cent.

The section of the domes is similar to
a catenary and an elliptic curve. Only
the large dome with a clear span of
5.4 metres needs a small ring beam,
as it is placed over octogonal vertical
walls, which serve for projection and
exhibition surfaces. Within the small
domes all loads are transferred under
compression into the
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foundation avoiding cement con-
crete.

A significant feature of the building is
the use of the corbelling bricks which
span the door and window openings,
so reinforced cement concrete lintels
as used in conventional buildings
could be avoided.

In order to protect the building
against rain a cow-dung mud plaster
was used, optimized in prior tests by
the BRI. The mixture was one part sil-
ty soil, one part cowdung, one part
coarse sand. |t is important that after
mixing the cowdung with water it had
to stand for one day in order to allow
fermentation. The dry plaster was
painted (flooded) with a hydrophob-
izing agent and withstood the mon-
soon without any damage

Since the average temperature in
New Delhi is about 25 C, which is
within the comfort range, the thermal
storage effect of the earth is used for
the climatization of the building. It
was tested that the temperature at a
depth of 3.5 metres is nearly equival-
ent to the average air temperature
and remains almost constant
throughout the year, whereas the
ambient air temperature in New Delhi
usually varies from about 45 Cto O C.
The ambient air is blown by two fans
through stoneware pipes, which
have a diameter of 150mm and a total
length of 80m laid 3.2. m blow
ground. When the air enters the
rooms its temperature is nearly 25 C
which can be used for cooling in the
hot season and for heating in the
cold season. The air outlets in the
rooms are placed at floor level, the
exhaust of air is given by window
openings on one side of the rooms
and on the sky lights respectively,
where the hot air exhaust is fortified
by the stack effect.

It was calculated that the energy for
the production and transportation of
all building materials and elements of
this building was 149,400 kilowatts
whereas a conventional building of
the same size with a flat concrete roof
would have used 190,900 kilowatts.
This means that the vault and dome
structure results in a saving of about
400 kilowatts per sq.m. The calculat-
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DESIGN AND CONSTRUCTION OF ENERGY AND COST SAVING

UAULT AND DOME STRUCTURE

GERNOT MINKE
PROF. DR. ING. DIRECTOR OF BUILDING RESEACH INSTITUTE

From The Papers Of Hassan Fathy International Symposium For
Architecture For The Poor
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in traditional architecture all over the =
world, not only in hot and dry but
also in moderate climates. People
who live in domes like the Musgum in
Kameroun, the inhabitants of Siestan
in Afghanistan, of Tabris, Kashan and
Seojane in Persia (Iran), and those
who live in Trulli in Apulia, italy, appre-
ciate the climatic comfort and the
easy construction technolegy of
these structures. The Nubian Vault
and the Nubian Dome technology
got a renaissance through the build-
ing and publication activities of Has-
san Fathy.
At the Building Research Institute
(BRI}, University of Kassel, the differ-
ent traditional technologies, which al-
low the construction of vaults and
domes without shuttering (formwork)
were examined, their design poten-
tial studied and their advantages
against common flat roofs analized.
The Nubian Vault technique was re-
fined and a new dome design and
construction technology was devel-
oped.
Advantages of vault and dome
structures.
A vault or dome covered space show
several advantages in comparison
with a common rectangular room cov-
ered by a flat roof:
- For a constant volume the height of
a dome or vault covered room is high-
er. This gives more thermal comfon,
by more effective cross ventilation .. i
(high windows in end walls of vaults) =~ _~" W’ ‘
‘}0' i

respectively better ventilation by the
increased stack effect (skylight open-
ings in domes). -
- Vaulted and domed roofs allow easy _ | - ! ! ! .

installation of skylights, which pro- : - 1D T

Fig. 7: Plan, section and elevations of an earth burned mud
6 ' dome house covered by a green grass roof.
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EDITORIAL

Hassan Fathy

and the Revival of Spirit

Dr:Abdelbaki Ibrahim

Some people may be surprised for the continuation to commemorate Hassan
Fathy's Philosophy specially for architecture for the poor, not just to revive the
mud architecture as much as being a search for methods to provide the best ar-
chitectural services for the poor and needy of the country whom represent the
majerity of its population. Although we have mentioned this issue before, no
one seemed to notice. However during this occasion of the International Sym-
posium of Hassan Fathy for Architecture for the Poor crganized by the Society
for the Revival of Architecture and Planning Heritage, we are still going to re-
mention it hoping that someone will care for the poor who have no one to turn to
being unable to consult experienced architects.Since Hassan Fathy's name
turned to be a symbal for this activity he wrote about despite of the fact that
some disagreed with what he wrote. It is worth to add a new perspective tor the
architectural and planning aspacts in which Hassan Fathy achieved brilliantly...
and this is the developmental socio-economic perspective of urbananization.

This symposium will extend several avenues for developing the architectural in-
tellact and will direct it to serve the majority of the third world population, not just
to restrain the architectural intellect on creativity and viewing theories of archi-
tecture from time to time only to serve their ambitions and help them achieve
fame by establishing lofty structures to perpetuate themselves and their cus-
tarners and the poor are always left out as if they never existed on this earth...
Although al! religions call for helping the poor and islam urges charity and a
more integrated society Hassan Fathy's international symposium will widely
open avenues to spread his ideas, beliefs and experiences from papers and ex-
hibitions to national and regional politics and to prevent it from entering tradi-
tional molds of architectural formations and construction materials, without re-
newing or modifying to ensure its human objectives, so his ideas wouldn't be a
way to make money and limit it to domes architecture for those who are able to
afford a luxirious living enjoing inherited architecture in touristic villages and
agricultural areas - this would deprive Hassan Fathy’'s intellect from its real val-
ues to serve the poor. Seme may think that they can limit the right to adopt Has-
san Fathy's intellect and invite to it. Then let them preceed ahead and prove this
ability to carry this human message calling for prosperity and good deed. Then
let them get closer to this group that represent the majority and give them some
of their investments under the name of Hassan Fathy which they used to col-
lect fortunes. How much did Hassan Fathy suffered from those selling his name
after they mastered his architectural canfigrations and decieved the world leav-
ing out the true message that Hassan Fathy stoed for to flourish land and archi-
tecture for the poor.Adopting Hassan fathy's intellect was a trend followed by a
lot whom we see even refusing to join the symposium may be out of pride or ar-
ragonce or ignorance; the greatest controversy was the association that col-
lected his works and documented it and spread internationally. Yet they didnot
accept the invitation to join in this symposium discussing architecture for the
poor from a perspective dealing with human values rather than formal patterns

where they posses a great skill. Science and knowledge are a luxury for some
people rather than being a mission or a message of giving, conferences and
symposiums turned to be soclal and recreational activities rather than events
for helping people through executive programes.|f Hassan Fathy's symposium
will be the beginning of the route, our next stop will hepefully be to gather both
the rich and the poor to find a scientific methed to declare and execute this prin-
ciple of integration of the society in Islam through an applicable program for
Hassan Fathy's intellect for architecture for the poer. This is an invitation for
thinkers, planners, architects, authorities, business men to all who have an in-
tention to share this call for charity, also it is open for youth willing to join this
constructive and awarding work.

e e — = N——




rofring drawing system:

MOVE UP TO ROTRING

Plotter-pen equipment | NC- scrrber Gfool:wioAr‘rs eqguipment
u..l__r. 8 e 4108,
(-Y) YAveved Sl - YAYYVoA - YAYVYYY o pual Cuds = (peua SIy AE 9..L..;.:‘._,JI ey
TAYUY co iy 8 VY & AY0EMA o Gawlaall & VA 0 GRALI 5 il

YEY.YVo i o ellla)ll / cpoun dha Juill gy - YAYREY0 o byl G5 YN



saossll g dylooll gumiga ya yumge Sl
Suiliall dgleall 4

100% Cofton paper - Chlorine free - Acid free - Cold Pressed and Rough 50% Cotton paper - Acid lree - Cold Pressed and Smooth

- FABRIANO

100% High gquality Cellulose paper - Acid free - Rough 25% Cotton paper - Acid free - Rough

_FABRIANO

'TIZIANO

100% Cellulose paper - Natural finish 40% Cotton pastel paper - Acid free - Lightfas! colours

FALMRLANO

pan b il e Il Lalall 515080 e Wealw
3 pagtd |ABRIANO e paslid) lillasia
Sladi e LLiaY! 3 Ol puan pladsil 5Say
saall 5 palia ) a3l JJ:‘-‘-‘-"L-.‘JI 9 aadlall
Lol Loyt phal Loy ae plaal R BT

I' | = 1 3 b & 4 24 LL\_\ 2
]

(-Y) YIYoVEd LSl — YAXYVoA = YIYVITY o pad Lisse — MJsbwu sl 55l
YAYT Yt iy 8 YY — AYOEVA i Loluall (3 VA : ZaBALI g o4l
YEY.YVo i elllayll fopaun aha Juill gps — YAYAEY 0 t iyl 8 YV



i ) il )

RikettMisr

‘uu'f't x Yo C-‘:Se,‘JCJUGM-,‘

| ] o 00 Basate Slelad Fi) g Bulas 51 g & yo |
. BS 3261/1973 Type B = dadillay yudl &ildiol gall Wb daias g |

com ) e (5930 Y g (@) ,aaY) g Olesall Susa deglis g I

COlad Y1 & guid I gs - ddliaall dualll ol go - aldluw U yal .ol ¥l wlasl g
LDgilly psaully Slslilly yalasYl alias aglis @

£ L 1

3 cpuw 10 puw Ve gl alyde @ ;

| S - \ f. oA (‘_Jﬂl-‘-' ’11\ u.u iia J_,_S.,lJl JLu ‘-)Ln........__u_i_.-t_:_h” Tﬁjj

YVD.\OW:QGMIGJMIQ.L@“_AL;“M Ln._x.-.u-.TJJ.L:\ﬂSJ.erAI :I,
\\/Y\' YY\— YT’\\! e — J—IJ—!S' N Lnaa: c_u.n_l.l




St

i

TAYAVYL @ e Sl GAREZ UN AYTAY @ . gl FA¥AYYR [rarTiqee

HY T _\__.)j.‘.a_-...&)u\-'k

T EATACA. ¢ WSBLCICOUN @8- TE QS AOEYA Dl EATYRYY [ EATACTY ¢ (s 4y i€l ol e F OG0 1 gad ) S padl

L5l i



