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ABU HINDI PRIMARY SCHOOL USED TO BE A METAL BUILDING WITH
INADEQUATE INSULATION. UNDER THE RESTRICTION OF MAINTAINING

THE EXISITING STRUCTURE AND MINIMUM TIME FRAME, ARCHITECTS
COLLABORATED WITH LOCAL COMMUNITIES TO REFURBISH THE SCHOOL
INTO A COMFORTABLE, SUSTAINBLE EDUCATION BUILDING USING BAMBOG,
STRAW AND MUD
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Opposite page: students playing
in the school compound. The

children in Abu Hindi have up to

Design sketch

an hour's walk to get to school
in some cases.

This page: the design is focused
in particular on two aspects of
the school building: the external
walls and the roof
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This page, left, clockwise: Abu
Hindi primary school used to

be a simple steel structure

with metal panels. The

images show the construction
process with building structure
exposed; architects from ARCO
collaborate with locals for

the construction; the facade
design opted for panels made
of bamboo as air can circulate
between them and the metal
wall; the flooring of classroom.

AR, £E: HFERLETERS
KIEFEH R, ME: HEAQ
This page, left: the new

school creates comfortable
environemnts both indoor

and outdoor. Opposite page:
classroom entrance

BB
Abu Hindi primary school

BT Architect
ARCO - Architettura e Cooperazione
#%Bh2& Promoter

Vento di Terra Onlus
LbbMET Local partner
J I Bedouin C: ittee

Anate

{# F# Recipients

130 & 6 ¥ 11 $H%¥4, 14 BHUM,
1 ZRK, R RERER X

130 children 6-11 years old, 14
teachers, 1 head . Jahali
Bedouins community

£ B8 Material

444 Bamboo — 500 m*

FHF straw — 3000 kg
ARG

Lime plastering — 325 m”

iRL Soil —20 m®

REW

Sandwich panels — 314 m*
AHIEHE P

Wooden pavement — 180 m*
ML

Steel structure —5x 5, 810 m
EFEEMLR
Straw-stabilised soil bricks — 120
m® per 15 600 kg
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Social and territorial context

Abu Hindi Bedouin community is composed by two main
camps in the South of Jerusalem, West Bank, and several
isolated groups, for a total of 2,700 people. Abu Hindi is
south of Israeli colony called Maale Adumim, in a semi-
desertic region next to a seasonal creek bed. On the
southern side of Abu Hindi there is Qedar colony, which is
hostile to all Bedouin communities in the area.

The deserts area is very harsh to live in. Fierce heat and
hostile terrain made life a struggle for Bedouin inhabitants
and now they are subjected to the restrictions and dangers
of Israeli military control. The camp is downstream of the
biggest dumping ground in the area, which is used both
by Jerusalem city and Israeli colony. A slurry pool, right
close to the creek bed, during summer causes miasmas
going towards the village and making air unbreathable.
Water supply is realized with a service rubber pipe of 2 cm
diameter, often damaged with infiltrations. Abu Hindi has

no connection with the electric net and the phone net.

The community uses a hired gas oil generator, which is
unsufficient and cannot work in a continuous way.

The Abu Hindi community have grown accustomed to
the persecution and routine demolitions of their property.
In 1997 the inhabitants of Abu Hindi decided to build a
primary school for their children. As "nomads" were not
allowed to build a permanent structure for the school and
they had little experience or resource in the construction of
fixed installations, the building of seven 20m® rooms were
built with sheets of galvanized iron. Three schools have

been destroyed since then.

Desert school

Vento di Terra NGO— a Milan-based non-governmental
organization— learned of this untenable situation the
people at decided to do something about it. In this
endeavor of upgrading an unchanged structure, has the
support of ARCo Architettura e Cooperazione, a northern

Italian cooperative of young, idealistic architects.

FTEE: AR LA LR
TR, BEAEERNEREE
EDLESMERE, MIABTAR
EAELL TR Z A, MATHE,
NEES: ZRIBHAZREMIR
ERER, EARENRLEMN
R ERHRIEAT, REZSMR, B
AN TFEBIMEMBEZ BHR
IRER AL BE—B

This page, above: the new school
created comfortable studying
environment for the children.
The temperature in classrooms
is about five degrees lower than
the outside during summer,

no longer resembling the old
"metal-box". Opposite page,
from left to right: the architects
attached a multilayer wall made
of straw and mud to the inside
of the existing external wall of
metal sheeting and plastered it;
classroom corner

The "Desert school" project faces particular restrictions
imposed by the Israeli military authority, that state
impossibility of volumetric reshaping for the existing school
building, which didn't fit its function nor could answer in a
correct way to the local climatic conditions.

Technical and architectural decisions have the purpose
of retrofitting the existing building and transforming it
in a new one. The design worked on two main themes:
thermal insulation and natural ventilation, thinking to
a second project step with a rainwater collecting system
and a photovoltaic plant, to substitute the actual gas oil
generator.

The first objective was to substantially reduce the
temperature in the classrooms, which could reach 40
degrees in summer. "We wanted to shade the metal
walls using easily removable panels that do not alter the
building," architect Claudia Romano explains. ARCo
opted to design panels made of bamboo as air can
circulate between them and the metal wall. At the same
time the architects searched for a way to insulate the
walls. They decided to attach a multilayer wall made
of straw and mud to the inside of the existing external
wall of metal sheeting and plaster it. Although this
meant that the individual classrooms would be slightly
smaller, they would be much better insulated. The final
result in the school is a wall 34 cm thick, including
lime plastering, bamboo panels as quarterdecks, soil
and straw layer, existing external metal sheet, air cavity
and a final external shading bamboo panel. ARCo's
solution for acoustic barriers between the classrooms
was partition walls made of mud bricks; a wooden
floor further enhanced the insulation. The existing

metal sheet was substituted with stabilised soil bricks,

produced by local artisans in the Jordan Valley, finally

covered with a white lime plastering.

Natural ventilation was created by raising and tilting the
roof, thus realizing an efficient air circulation system. New
openings are 60 cm high on the west side and 30 cm high
on the east side, and can be closed with sliding plexiglass
panels. The creation of new openings led to rethink the
whole steel structure, which is the only part of the building
which was realized by a specialized building company.

All works were realized in two months, six days par week,
cight workers par day, all workers coming from the village.
Thus works took place only during the summer school
vacation, working hard in July, which is the month before
Ramadan period in 2010.

The two working cultures — ARCo's and the Bedouins' —
were not always immediately compatible, but, according to
Claudia Romano, the result was always "a cooperation in
which all the persons involved were able to learn from one
another." School coordinator Inam Waheidi also mentioned
"It helps people to understand the use of recycled material.
They can use this knowledge in their homes and become
familiar with new materials." Ultimately, the concept proved
to be as successful in practice as in theory: In summer the
classrooms are now about 5 degrees cooler than outside
and there is no comparison between the former and the
current indoor climate and ambience. However, not all
problems have been solved by any means. It turns out that
the plastering on the interior walls has to be improved as it
does not stand up to ordinary wear and tear. That said, the
school is already a beacon — similar projects in particularly
critical parts of the world need cheap and easily realizable
technological solutions of the kind that the Abu Hindi
project proves are feasible.

On the 14" of September 2010, the school year 2010/2011

was opened with 130 students coming from the Jahalin
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Bedouin villages in the Al Azarije area. In 2011, the project
was awarded Holcim Awards Silver prize, Africa Middle East
section for sustainable projects in developing countries.

In autumn 2012, Vento di Terra got the approval for
three more phases of rehabilitation works, thanks to
funds received from several UN humanitarian agencies
and the Belgian Cooperation, so a new calendar of
intervention was established in order to complete the
renovation of the whole school compound, achieved last
February 2013.

As a first step, the offices of the teachers' team and the
school's director were rehabilitated using the same
techniques implemented two years before in the nine
classrooms. Once both offices' new roof was set, it was also
possible to install a photovoltaic system over the teachers'
office. The solar powered electricity provided by the
new system was already used for the implementation of
the following works, consisting on the substitution of an
existing storage barrack by a new pavilion hosting two new
classrooms, the 10" and 11", which from next school year
will extend the educational service of Wadi Abu Hindi
school incorporating two new grades.

On this last stage the works consisted among others, on the
installation of a hard pavement around the classrooms and
connecting them with the teacher's office, the stabilization
of the sloped areas (very deteriorated by the rainfall effects)
with the construction of a system of dry stone walls and
garden terraces which incorporate also three slides, and
the installation of new swings and playgrounds, fountains
and exterior furniture.

This common part is very important for the community school
life and the teaching system and it become the central
element of the everyday life of the students, giving the

aspect of a real school as everywhere in the world.
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