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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Since 2013, with the formation of facade
Received 2020/06/19 committees in Iran municipalities, and the start of reviewing designed facades
Revised 2020/08/22 iin the process of issuing permits, the quality of building facades have been taken into
Accepted 2021/01/29 i consideration. However, facade qualitative aspects and its indicators (which have always
Available Online  2022/12/31 ibeen a point of disagreement among experts) are the most important challenges of this
i committee. Talking about qualitative issues and criticizing and analyzing the quality of a
Keywords: phenomenon has complexity and ambiguity, and the quality of the facade is no exception
Architectural Design Quality ito this rule. Especially regarding the quality of facade design, aesthetic and sensory
Quality Indicators §issues make evaluation and criticism more difficult. This has made the facade evaluation
Building Facade Design i meetings difficult in the municipal committees. It appears that conducting research to
Facade Quality Evaluation i determine the quality indicators and dimensions of facade design, as well as identifying
Quality Evaluation Eissues of criticism and evaluation of building facades, would be necessary in order to

i clarify the topics discussed in facade committees. This article’s objective is to address the

i aforementioned challenge by identifying quality indicators associated with building facade

i design and prioritizing them through the lens of professionals in architecture and urban
e e oo §p|anning. In order to clarify the goal and the research questions, the current research is
i focused on mid-rise residential buildings in the city of Tehran.

ETHODS: This research approach is to deal with the issue of quality in building

fagade design comprehensively and without prejudice. In this regard, firstly, in order
i to identify quality indicators in architectural design, reliable scientific sources have been
gstudied, and as a result of this study, 22 quality indicators related to facade design have
i been identified by interviewing and consulting with experts and specialists. The indicators
irelated to building fagade design are divided into three main aspects: functionality,
i persistence, and impact. They are further classified into seven subgroups. In the next step,
:§in order to prioritize the indicators, a questionnaire with a Likert scale and fuzzy numbers
iwas given to the design supervisors in architectural and urban planning consulting
i offices in Tehran. The population for this study consists of 182 members. A total of 132
i questionnaires were distributed for data collection, and 126 completed questionnaires

Number of References

46 i were received.
INDINGS: According to the survey responses, safety, privacy, lighting, and durability
{0 were identified as the most important quality indicators for building facades from the
Number of Figures i perspective of experts and specialists. On the other hand, flexibility and adaptability,
3 i continuity and integration, and enclosure were found to be the least important factors.

g”The “Safety indicator” refers to the measures taken to ensure the safety of the building
iand its occupants. This includes features such as protection of the edge of platforms,
irestricting access for unauthorized persons, and ensuring that the walls, doors, and

Number of Tables {windows are strong enough to prevent unauthorized entry. The “Privacy indicator”
5 i pertains to the importance of maintaining the privacy of spaces and allowing for social
%monitoring through the use of appropriate openings, while the “Lighting indicator”
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?focuses on having enough openings and depth of light penetration to make use of natural

i light, providing enough light to display facade and volume of the building at night and
i lighting up the urban space adjacent to the fagade. According to the findings, the experts
i gave the most importance to the subgroups related to comfort, building engineering
i systems, and environment in building facade design. These subgroups were identified
as containing the most significant indicators by the experts. Also, from the expert point
i of view, the durability aspect, then the functionality aspect, and then the impact aspect
i are considered the most important building fagade design quality indicators. In addition,
i experts consider durability and pollution, and waste production as the most important
indicators of the persistence aspect; safety and lighting as the most important indicators
i of the functionality aspect; and privacy and identity as the most important indicators of
i the impact aspect.

ONCLUSION: In a general view, according to the surveyed population of this study,

performance and durability are considered more significant than urban aesthetics
i and impact-related matters. Impact aspect indicators play a very important role in the
formation of urban image and identity, and it is necessary for designers and specialists to
i pay more attention to these factors. Also, according to the results, it can be concluded that
i the designers’ focus is often on the project as an isolated building, and it is necessary to
i pay more attention to the relationship between the building and its neighbors, alleys, and
streets, and finally the neighborhood and the city.

i HIGHLIGHTS:

- Determining Qualitative indicators and dimensions of facade design and identifying the
i topics of criticism and evaluation of a building facade.

i - Providing a framework to clarify the issues of criticism and qualitative evaluation of
i facades.

i - Using a questionnaire to determine the quality indicators of building facade design and
prioritizing them from the point of view of architectural and urban planning consultants
iin Tehran.
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Table 1. Functionality aspect indicators

Criteria Indicators Facade design issues References
Comfort Lighting Sufficient openings area and light penetration depth in order to Mallgrave, 2004; Schnoor, 2015; Choay,
take advantage of natural light/ Providing enough light to display 1965; Gandelsonas, 1972; Farooqui,
facade and volume of the building at night and lighting up the 2009; Bre, 2018; US Green Building
urban space adjacent to the facade Council, 2011
Safety Including protection of the edge of platforms, Access restriction RIBA, 2017; Homes and Communities
for unauthorized persons, Sufficient strength of walls, doors and Agency, 2011; Bre, 2018; US Green
windows to prevent unauthorized people from entering Building Council, 2011
Performance Legibility Entrance Recognizability, Recognizability of the building from Gandelsonas, 1972; Farooqui, 2009;
its neighbors so that people and users do not confuse it with Homes and Communities Agency, 2011
another building with similar conditions and appearance.
Flexibility The ability to locally control systems by people and users, such ATA Washington Council, 2007,
and as pop-up windows or moving shades, The ability to personalize Farooqui, 2009
Adaptability  the facade and make changes according to people's wishes, such
as the possibility of placing pots and other decorative items on
the terraces or behind the windows, The possibility of fulfilling
several different functions in a fixed space. such as using
openings with the ability to transform a room into a terrace,
Proper layering of the facade in order to allow the use of indoor
spaces in very cold or very hot temperatures of the year, The
intelligence of facade systems through the use of sensors and the
ability to make the necessary changes automatically, The ability
to maintain the performance of fagade systems in emergency
situations and power outages
Table 2. Persistence aspect indicators
Criteria Indicators Facade design issues References
Building Durability Useful life of materials, materials and equipment Zotic & Alexandru, 2013; RIBA, 2017;
engineering used, quality and durability of connections and Farooqui, 2009; Bre, 2018; US Green
systems executive details Building Council,2011
Maintenance Auvailability of necessary access to inspect parts, Farooqui, 2009; Homes and
possibility of cleaning and repair, easy access to parts Communities Agency, 2011
and spare parts
Site and Attention to not to disturb the lighting of the surrounding Ruskin, 1849; Choay, 1965; Bre, 2018;
neighborhood neighborhood buildings, control glare during the day and light US Green Building Council, 2011
pollution at night, The noise of utility systems during
operation and construction
Conservation of No destruction of vegetation and animal species, No  Ruskin, 1849; AIA Washington Council,
ecology disturbance in water flows, wind, soil erosion, 2007; RIBA, 2017; Bre, 2018; US Green
temperature changes, effects of heat islands, etc. Building Council, 2011
Environment Pollution and waste Trying to minimize the amount of air, water, and RIBA, 2017; Homes and Communities

production

sound or light pollution as a result of the use of
equipment and materials, Using materials with low
waste, using recyclable materials

Agency, 2011; Bre, 2018; US Green
Building Council, 2011

Energy and raw
materials consumption

Using materials that use renewable energy in their
production, window details in energy consumption
optimization, The energy consumption of facade
systems and equipment, The ability to generate
energy in the facade

RIBA, 2017; Homes and Communities
Agency, 2011; Bre, 2018; US Green
Building Council, 2011
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Table 3. Impact aspect indicators

Criteria Indicators Facade design issues References
Architectural Privacy attention to the privacy of the spaces, Providing the possibility Agrest, 1995; ATA
character of social monitoring of spaces by considering suitable openings Washington Council, 2007;

RIBA, 2017; Farooqui,
2009:4; Homes and
Communities Agency, 2011;
Bre, 2018; US Green Building
Council, 2011

Sensory richness

Engaging all the five senses of people when they are in indoor
spaces and near the facade (such as planting fragrant flowers
near the facade)

Gandelsonas, 1972; Schuls,
1988; Farooqui, 2009

Dynamic and
visual mobility

Dynamics of the form of components (for example, a straight
line compared to a curved line), dynamics in the way
components are placed and organized (for example, a
symmetrical design compared to an irregular design).

Gandelsonas, 1972; Grutter,
1987

Unity/ visibility of
parts in the form
of a single whole

Factors related to the power of expressing a collection as a
whole (including the number of components of the collection,
whether the components are independent or non-independent,

the order system of these components)

Schnoor, 2015; Choay, 1965;
Gandelsonas, 1972; Schuls,
1988; Grutter, 1987

Continuity and
integrity

The formal integrity of the facade components (for example, the
continuity of the facade with window frames or the walls with
the columns in the facade)

Schnoor, 2015; Schuls, 1988;
Agrest,1995

Visual integration
and coordination

Visual weight: factors related to visual weight (including form,
color, texture, and materials), Scale and proportions:
proportionality in the scale of the components in comparison
with the viewer, in comparison with the surrounding elements,
and in comparison with the common perception of that
component, Matching or mismatching inside and outside:
coordination of the shape, color and texture of the exterior shell
and the interior spaces of the building, coordination of the
organization pattern of the components outside and inside the
building (for example, the presence of symmetry both in the
facade of the building and in the organization of the interior
spaces of the building)

Schnoor, 2015; Grutter, 1987,
Gandelsonas, 1972; Homes
and Communities Agency,

2011

Diversity or
uniformity

Diversity in the form and shape of components and elements,
diversity in the arrangement and placement of components

Grutter, 1987; Farooqui, 2009

Communication with Enclosure

the environment

Factors related to the opening or covering of a space (including
the size, form and placement of covering elements and
openings)

Agrest, 1995; Grutter, 1987,
Gandelsonas, 1972

Perspective

Interaction and
dialogue with the
surrounding
environment

Compatibility
with the
environment

The location of the openings according to the sights

Changing the building and presenting a different image to
pedestrians at different times of the day and in different seasons
of the year, as well as changing the building according to its age

(for example, using materials such as copper sheet, which get
different appearances and become old during their different
lifetimes)

The shape of the building's shell and wall (for example, a simple
and strong wall compared to a back and forth wall full of
fractures)

Coordination of the design with the surrounding natural and
man-made environment (including consistency in material and
color, shape and size, as well as consistency with the
organization patterns in the surroundings such as the skyline

Choay, 1965; Schuls, 1988;
Farooqui, 2009; Homes and
Communities Agency, 2011
Schuls, 1988; Grutter, 1987,
Farooqui, 2009

Ruskin, 1849; Kalugani, 2015;
Gandelsonas, 1972; ATA
Washington Council, 2007;
Farooqui, 2009; Homes and
Communities Agency, 2011

Identity

It includes functional identity (does the facade represent a
residential building?), temporal identity (does the designed
facade fit the present time and today's technology and
construction techniques?), historical identity (does the building
have hints and signs of the culture and history of the country
and Is it your own region?), and the topics of regional
characteristics (does the building harmonize with the mental
image of the buildings in your region in terms of shape, form,
texture of materials, etc.?)

Mallgrave, 2004; Schnoor,
2015; Ruskin, 1849; Kalugani,
2015; Grutter, 1987;
Gandelsonas, 1972; Schuls,
1988; AIA Washington
Council, 2007; US Green
Building Council, 2011
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Table 4. Used Likert scale in the questionnaire

Importance Not important at all Not important Slightly not important Slightly important Important  Extremely important
Scale 1 2 3 4 5 6
Not important at all Not important Slightly not important Slightly important important Extremely important
[ g § . /.___.\ e g e e s
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Fig. 1. Defined fuzzy set
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Fig. 2. Questionnaire design and validation process
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Table 5. Ranking of indicators

Rank Indicators Friedman Defuzzified
mean rank Score
1 Safety 24.49 84.29
2 Privacy 24.25 84.19
3 Lighting 23.59 83.80
4 Durability 23.68 83.24
5 identity 20.90 79.08
6 Pollution and waste 23.35 78.74
production
7 Maintenance 20.12 717.6
8 Compatibility with the 18.39 75.71
environment
9 Energy and raw 20.34 75.29
materials consumption
10 Unity/ visibility of 14.67 73.55
parts in the form of a
single whole
11 Visual integration and 14.60 73.27
coordination
12 Perspective 17.34 72.23
13 Attention to 16.24 71.92
neighborhood
14 Sensory richness 16.36 71.91
15 Diversity or uniformity 13.03 71.68
16 Dynamic and visual 19.79 71.55
mobility
17 Conservation of 17.08 70.91
ecology
18 Interaction and 17.80 70.55
dialogue with the
surrounding
environment
19 Clarity 15.21 70.37
20 Enclosure 10.65 68.32
21 Continuity and integrity 14.03 65.19
22 Flexibility and 12.10 61.90
adaptability
u
1
/ 1e(z) - zdz
* -
/ pc(z)dz _ -

Fig. 3. The centroid method of defuzzification or the
center of gravity method formula
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. Marcus Vitruvius Pollio

. John Ruskin

. Gottfried Semper

. Camillo sitte

Le Corbusier

. Philip Cortelyou Johnson

. Henry-Russell Hitchcock

. Vasile Zotic and Diana Alexandru

9. Harry Mallgrave

10. Frangoise Choay

11. Christoph Schnoor

12. Christian Norberg Schulz

13. Jurg Kunt Grutter

14. Mario Gandelsonas

15. Diana Agrest

16. American Institute of Architects

17. Royal Institute of British Architects
18. Design Quality Indicator

19. Housing Quality Indicators

20. Building Research Establishment Environmental
Assessment Method

21. Leadership in Energy and Environmental Design
(LEED)

22. 10 Principles of Livable Communities
23. Analytical Hierarchy Process (AHP)
24. Analytic Network Process (ANP)

25. Topsis
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