Shape Grammars and Historical Town Renovations: A
Case Study in Monte Alegre Do Sul
Giovana de Godoi1, Gabriela Celani2
School of Civil Engineering, Architecture and Urban Planning
State,University of Campinas, Brazil
1
giovanagodoi@yahoo.com.br, 2celani@fec.unicamp.br
1,2

Abstract: Shape grammars have been used in architecture for analysis and
synthesis - in the first case, mainly for the characterization of styles and in the
later for the generation of novel compositions. The present research proposes
the use of shape grammars for establishing guidelines for the requalification
of historical areas that have lost their original characteristics due to improper
renovations. In order to develop and test the proposed method, a study was
carried out in a small Brazilian town called Monte Alegre do Sul. The town was
chosen because its original urban morphology, developed in the XIXth century,
is still relatively well preserved, although part of the original façades have been
transformed. The objective of the research is to develop a shape grammar to
set guidelines for the requalification of the already renovated façades in Monte
Alegre do Sul.
Keywords: Façades; generative design systems; rule-based design; shape
grammar.
Introduction
Shape grammars have been used for analytical studies of historical architecture. Some examples of this
type of application were developed for Palladian
villas (Stiny; Mitchell, 1978), the gardens of the Taj
Mahal (Stiny; Mitchell, 1980), the traditional houses
in China (Chiou; Krishnamurti, 1995), Taiwan (Chiou;
Krishnamurti, 1996) and Turkey (Çağdaş 1996), the
homes in Bosnia (Çolakoğlu, 2003), 2003), the Japanese tea-houses (Knight, 1981), the Queen Annestyle houses (Flemming, 1987), and Frank Lloyd
Wright´s prairie houses (Koning; Eizenberg, 1981),
which was the first to use three-dimensional forms.
In these examples, the only goal of generating
new copies was to check if the grammar was correct.

However, there are also some examples in the literature of analytical grammars that have been developed to serve as a basis for new projects. In this case,
the grammar does not try to reproduce the existing
language with all its details, but describe it in its
essence, serving as the basis for the design of new
buildings that can live in harmony with the existing
ones, without copying them directly, which would
result in a “pastiche”. An example of such grammar
was developed by Duarte et al (2006) for the Medina
of Marrakech.
The present research proposes the use of shape
grammars for establishing guidelines for the requalification of historical façades that have lost their
original characteristics due to improper renovations
in Monte Alegre do Sul. This small town in São Paulo
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upstate, Brazil, was founded in the late 1900´s and
is still relatively well preserved, although part of the
original façades have been transformed. The town
has remained practically unchanged in terms of urban setting, due to its geographic characteristics.
Design rules have been previously used in other
renovations projects, such as in Lisbon´s Bairro Alto
(Aguiar, 1991), but in that case they were not shape
grammar rules but simple regulation rules.
The present study started with a photogrammetric survey of the nine best preserved houses in
the town, which were used as the corpus of buildings
from which a shape grammar could be developed.
The characteristics of their façades were carefully
studied, such as the ratio between walls and openings, the proportions and number of windows and
doors, and their overall dimensions. The surveyed
dimensions were inserted in tables, so that the typical dimensional ranges could be established. All the
architectural details were also photographed and

Figure 1
Architectural details were
also photographed and
categorized

Figure 2
Table of size and proportions
– Windows and Doors
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Figure 3
The two parts of the design
process: one for the basic
shapeof the façade (left) and
the order for the insertion of
details (right)

categorized. Figure 1 shows an example of a form
used for registering data from one of the houses in
the corpus. The distribution of doors and windows in
the façades was carefully analyzed (Figure 2).
Next, a model of the design process using the
grammar was set, with clearly defined steps. The
design process was divided in two main parts: one
for the basic shape of the façade and another for
the insertion of details (Figure 3). In the first part,
overall dimensions of the façade were defined. Next,
the cornice and pilaster areas were defined. The

remaining width was then subdivided in modules
to allow the insertion of doors and windows. In the
second part of the process it was possible to insert
arches, moldings, cornices, pilasters and foot boards.
Next, composition rules were defined for each
phase. The following rules were developed:
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Part 1: Basic Shape
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Figure 4
Rules 1 – 13 – Basic Shape

Figure 5
Rules 14 – 28 – Detailing

Part 2: Detailing
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Discussion

References

Tests were run to determine if it was possible to
describe the buildings in the corpus with the rules
developed, as well as other buildings with similar
characteristics. These rules were parametric, in order
to reproduce the same proportions of the original
façades.
The rules developed can be used as guidelines
for restoring façades that have been partially altered.
They can also be simplified and serve as guidelines
for new buildings. The use of simplified rules can result in façades that are contemporary, yet harmonious with the original historical ones, in terms of spatial relations and proportions.
The restoration of the original façades and construction of new buildings with similar proportions
will create an appropriate environment for the observation of the preserved original buildings, which
would otherwise look like aliens in a completely
transformed neighborhood. The latter case is very
common in most Brazilian cities, especially in the
case of São Paulo city, where houses from the late
1800´s and early 1900´s are frequently flanked by
high-rise apartment buildings.
The study is expected to help in the renovation
of this small town, but also to establish a methodology for renovating other historical sites in Brazil and
abroad with the use of shape grammars.
As future work, we plan to implement this grammar in the computer, so that it will be possible to
generate a greater range of possibilities for the façades. We also plan to simplify the grammar developed, so that it may help guide the construction of
new buildings where the original ones were already
thorn down.
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