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Abstract

Parametric architecture, as one of the significant design approaches in the contemporary era, has paved the
way for diverse and creative designs in the production of new forms for architects and urban designers.
Despite the valuable results and potential of parametric architecture, we observe the formation of
uncoordinated designs or poorly connected with the design context in some examples. The present study
was conducted to identify and assess the dimensions of the parametric architecture model based on cultural
contextualism. The method of this study in the first step is library research and literature review related to
the primary fields of research to identify the criteria, components, and dimensions for building the model. In
the second step, ISM approach and MICMAC analysis were used to level and identify the relationships and
evaluate the degree of determining power of each dimension. Based on review of related literature, a model
consisting of 44 criteria, 20 components and 9 dimensions was developed. The results of the ISM approach
indicate that the relationships between variables can be distinguished at three levels. At the basic level of the
dimensions of the desired model, the dimension of “Rule-based designing in accordance with the cultural
context” can be observed. Thus, creating systematic structures and combining technical elements with
cultural elements is a fundamental principle in reaching parametric architecture based on cultural contexts.
For this purpose, cultural patterns should be integrated with mathematical and geometric relationships in
such a way that cultural themes can be expressed in the regular geometric forms and complex geometry
forms using computational methods.
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Introduction

As s subset of digital architecture, parametric architecture utilizes geometry, mathematics, and computers in
solution methods of design cases to control the design process (Zandich&Ronagh, 2020, p. 276). In addition
to the importance of method type in the design process, no architectural monument exists in isolation.
There is always a context where the building is located establishing a relationship with it (Bahrich, Toofan
& Akbari Namdar, 2021, p. 8). Although parametric architecture has been one of the most important design
approaches taken by architects during the contemporary era that provided the field for modern techniques
of generating ideas and form, it is crucial to reevaluate its connection with cultural contextualism due
to disadvantages in consistency of designs having parametric approach with cultural components of the
design context. Therefore, this study aims to identify and assess the dimensions of parametric architecture
based on cultural contextualism. To do so, this study asks the following question: Which dimensions of the
parametric architectural model based on cultural contextualism approach can be considered as the effective
dimensions, and which ones are influenced dimensions?

Materials and Methods

This study adopts a fundamental-developmental approach that identifies the criteria, components, and
dimensions for model fabrication in the first step through library studies and a review of literature related
to the main scopes of the study. In the second step, Interpretive Structural Modelling (ISM) and MICMAC
analysis have been used to assess and identify the relationships and evaluate the determination rate of each
dimension. The sample selection was conducted based on non-probability purposeful sampling, Table (1
reports the profiles of the experts. The data for the ISM approach were collected through a questionnaire
and pairwise comparison of variables.

Tab. 1: Profile of experts

Variable Categories Frequency Percent
Gender Female 11 44
Male 14 56
30-40 6 27
Age group 40-50 11 43
50-65 8 30
Professional scope Academic 15 58
Technical-empirical 10 42
Architecture 11 46
Specialized scope Urban design 9 34
Urbanism 5 20
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Results

According to the literature review related to cultural contextualism and parametric architecture and the
relationship between these two scopes, features of the cultural contextualism and parametric architecture
were examined. Accordingly, the parametric architecture model based on cultural contextualism consists
of 44 criteria, 20 components, and 9 dimensions that the considered dimensions which include: 1) Rule-
based designing in accordance with the cultural context, 2) Interaction of form with the cultural context,
3) Optimization of design responses in accordance with the cultural context, 4) Presentation of cultural
concepts in the form of pattern making, 5) Holism, 6) Variety of scale and form in relation to the cultural
context, 7) Adaptation from vernacular -local architecture with new methods, 8) Relationship between
form and cultural context through indirect methods and 9) Multiple functions of using cultural concepts
in the form(Lee, Shin, & Issa, 2023;Herndndez Falagin&Ziaiebigdeli, 2022;FIBatran&Ismaeel, 2021;Cactano
Santos, & Ieitao, 2020 ;Jabi , Soe, Theobald, Aish, &lannon, 2017 ;Oxman, 2017;Woodbury, 2010;Terzidis
2003;Ziaee,Moztarzadeh, &Movahed, 2020;Zandich& Ronagh, 2020;Rapoport, 2013;Nematimehr, 2005).

Drawing the Structural Self-Interaction Matrix is the first step after collecting data related to the ISM
approach.In the next step, the Initial Reachability Matrix and then the Final Reachability Matrix were created
(Table 2). This matrix shows that the first dimension has the highest influence rate and lowest dependence
rate, while the ninth dimension has the minimum influence rate.

Tab. 2: Final Reachability Matrix

Pen- | Dimen- | Dimen- | Dimen- | Dimen- | Dimen- | Dimen- | Dimen- | Dimen- | Dimen-

etra- sion sion sion sion sion sion sion sion sion

?a(il; 9 8 7 6 5 4 3 2 1
9 1 1 1 1 1 1 1 1 1 Dimension-1
8 1 1 1 1 1 1 1 1 0 Dimension-2
8 1 1 1 1 1 1 1 1 0 Dimension-3
8 1 1 1 1 1 1 1 1 0 Dimension-4
8 1 1 1 1 1 1 1 1 0 Dimension-5
8 1 1 1 1 1 1 1 1 0 Dimension-6
8 1 1 1 1 1 1 1 1 0 Dimension-7
8 1 1 1 1 1 1 1 1 0 Dimension-8
4 1 0 0 1 1 0 0 1 0 Dimension-9

9 ] 8 9 9 8 8 9 1 degreg of depen-
ence

As shown in Figure (1), the nine dimensions of the study are classified into three levels. The dimension
“Rule-based design in accordance with the cultural context” exists at the third level which is the highest rate
in terms of influence power and the lowest rate of being influenced.
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Fig. 1: Leveling of dimensions

In MICMAC analysis, the dimensions are divided into four groups Autonomous Barriers, Dependent
Barriers, Linkage Barriers, and Independent Barriers based on driving force and dependence. Figure (2
depicts the determination rate of dimensions based on the MICMAC Analysis.

Fig. 2: The value of determination of dimensions based on MICMAC analysis
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Fig. 3: Leveling the dimensions of parametric architectural model based on cultural contextualism

Discussion

According to the research objective, the parametric architecture model based on the cultural contextualism
has been explained and by using the ISM approach and MICMAC analysis, it was determined that the
cultural structures affecting the parametric architecture model have mutual relationships within a causal
structural model. During the process of leveling variables, it was found that relationships between variables
can be classified into three levels. At the basic level of the dimensions of the desired model, only one
factor is observed, and that is “Rule-based designing in accordance with the cultural context”. Because
this variable exists in the lowest level of influence rate of variables, it can be stated that the starting point
of a parametric architecture design considering its cultural context is rulemaking and formulating certain
guidelines to achieve these goals.
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Conclusion

The primary principle for achieving parametric architecture based on cultural contexts is to create rule-
based structures and combine the technical and cultural elements. It seems that scholars and academic
associations in the current era can systematicall determine these patterns by sharing their knowledge and
achieving a common language. In other words, the interaction between scholars in some fields, such as
architecture, culture, and mathematics is effective in achieving implementable patterns and practical results
in contemporary architecture. igure (3) presents the leveling the dimensions of the parametric architectural
model based on cultural contextualism.
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