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Abstract:

Freeform Space Structure Workshops are held for the purpose of research
and practice the two areas of free form structures and computer integrat-
ed construction and design methods. Each of these training programs deals
with a specific way of constructing free form structures. This workshop tried
to design and construct a composite structure by examining free-form fab-
ric structures. At first, students have created ways to develop the form by
studying the materials and understanding their behavior. Then, they have
developed their designs using digital fabrication tools and produced them
on a real scale. After digital designing, the final fabric structure is formed by
cable and then reinforced with polyester resin and fiberglass.
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Introduction:

The workshop was organized in collaboration with Iranian Architect House
and Contemporary Architects Association, by Digital craft house at Univer-
sity of Art in December 2019. The purpose of this workshop was to pro-
vide students with an integrated digital design experience and familiarity
with digital fabrication tools and facilities. For this purpose, the design and
construction of a pavilion in the nurs park of Yazd was on the agenda. The
pavilion, with the manufacturing techniques of composite shells, and was
constructed using polyester resin and fiberglass. Initial tests for the con-
struction of this pavilion were performed experimentally using material be-
havior, and at the end, the digital model of the structure was created for
construction. This workshop was attended by 20 student and 6 teachers.
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Process:

In the zero phase of the workshop, different methods of fabrication of these
types of structures and different types of fabrics were tested for their elastic
behavior. As a result of this process, raven fabric was selected as the desired
prototyping material and tensile fabric for use in the final work. In the initial
tests, the plaster was replaced by polyester resin as a fabric hardener.

The first phase of the workshop consisted of two parts: training and experi-
ence. In the training section, students were introduced to the Grasshopper
software as a digital design tool to realize their potential in design. Students
were then asked in the experience section to try to create a free-form struc-
ture or part of it using fabric and plastered with white shell plaster. In this
section, the students succeeded in designing several different prototype.
In the next step, Students were introduced to the materials used in the main
structure and produced the final prototypes.

In the last step, one work were selected by students’ vote and were made
on a real scale.
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Final product:

The first product of this workshop is the pavilion that placed in the Nurse
Park of Yazd city. The pavilion consists of a free-form fabric structure held
by a cable. At the end, the structure is stabilized using polyester resin and
fiberglass, then cables removed.

At first, this form was made in smaller dimensions, then, depending on the
location of the pavilion and the construction restrictions, the final design
was achieved. To make this pavilion we used two pieces of fabric with al-
most the same elasticity in both directions. Dimensions of each piece are
2*2 m? for the base and 3*4 m? to cover the top. At the junction of the col-
umns, holes were made based on the digital model of the pavilion, and the
upper and lower parts of the structure were sewn together using punched
metal plates.
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Fabric reinforcement using polyester resin and 450 g fiberglass in at least
4 layers.
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After creating the path of the columns, their
form is completed by the fabric. Then the en-
tire surface of the structure is reinforced with
GFRP.
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Flexural Enhancement of GDRP columns with
rebars.
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Introducing the Organizers:

The workshop was organized by University of Art, Digital craft house, Iranian
Architect House and Contemporary Architects Association.
Labratory Manager: Dr. A. Mostaghni

Workshop supervisor: Dr. M. Matini

Teachers:

mona lavasani

behzad modanloo

Hanieh Omid

Ramtin Haghnazar

Javad Allahgholi

Hasan pourmahabadian

Workshop manager: Mohammad Mehdi HaeriZade
Executive team:

Ehsan Naghshi

Vahid Khatami

Ali Saboor

Hamed Hajimirzadeh

Students:

Vahidreza mohammadhasani jevar
Hamid soflaei

Abolfazl salem

Fateme sadat tabatabaee mehrizy
Keyvan forghani

Fatemeh shirazizadeh
Shaghayegh shadanfar
Yeganrh khoshroo

Mona khojasteh

Fatemeh hemati
Hamidreza ahmadi
Sajedeh rezaei
Rahmatullah tajik
Mahdieh darezereshki
Saeidreza dehghan

Mina behrouian

Parastoo beygi yazdi
Mohammadreza norasideh
Akbar akhondzade

Sahar sarkhosh

Saeidreza bagheri

Vali jalilian

Shirin karbalaeian

Hamid ahmadi




