Journal of Iranian Architecture & Urbanism. 14(2): 143-158, Fall & Winter 2023

Journal of Iranian Architecture & Urbanism

(JIAU)
Homepage: https://www.isau.ir/

| ORIGINAL RESEARCH PAPER

Development of urban furniture design inspired by nature; Case study: Street benches *

Mahshid Mehreganfar ** “, Nasser Koleini Mamaghani >**-

1M.A. in Industrial Design, Department of Industrial Design, Applied Art Faculty, University of Art, Tehran, Iran.
2 Associate Professor, Department of Industrial Design, School of Architecture and Environmental Design, Iran University of Science and

Technology, Tehran, Iran.

ARTICLE INFO Extended ABSTRACT

Article History: . ACKGROUND AND OBJECTIVES: Throughout history, humanity has maintained a
Received 2022/03/09 i W¥ close relationship with nature. However, the rapid urbanization in recent decades has
Revised 2022/06/29 iseverely limited human interaction with the natural world. In the past decades, nature
Accepted 2022/09/16 i has often been perceived solely as a foundation of resources and its systemic ecological

Available Online  2023/12/27

Keywords:

Biophilic Design

Built Environment

Extinction Reduction Experience
Natural Patterns in Design

Use your device to scan
and read the article online

OO
: 2

Number of References

46

Number of Figures

11

Number of Tables

3

© 2023, JIAU. All rights reserved.

i processes that sustain our life have been largely overlooked. This disconnection has led to
i a growing sense of alienation from nature and a gradual decline in people’s appreciation
gfor the natural environment. This phenomenon, known as the extinction experience
i syndrome, coined by Pyle, manifests as a general apathy towards environmental concerns.
i Consequently, there has been a loss of support and regard for nature. This research delves
{into the underlying causes of humanity’s passive and destructive orientation towards
gnature by providing a brief overview of the theories of extinction of experience and
i biophilia. Furthermore, it investigates the criteria of biophilic design as a means to bridge
i the gap between humans and nature. By examining various studies that draw inspiration
ifrom nature, this research explores the design criteria and practical patterns for urban
§furniture. The research objective is to evaluate the effectiveness of different indicators of
i urban furniture design, inspired by nature in biophilic design, that are efficient in reducing
i the disconnection between citizens and nature. The research draws upon previous studies
i to define the design patterns necessary for achieving this objective.

ETHODS: This research adopts a descriptive (causal-comparative) and qualitative

methodology. The data was collected through a literature review of previous studies
gusing the bibliographic research method to understand the components that influence
ithe design. After studying and categorizing the design elements associated with nature-
{inspired approaches, the design indicators were extracted. To assess the effectiveness of
ithese elements, a visual questionnaire was administered featuring six street benches:
éﬁve benches that designed through nature-inspired elements and the other with a direct
{interaction with nature. A total of 220 questionnaires were distributed among residents
i of district six of Tehran.

INDINGS: The results demonstrate that the incorporation of elements inspired by

nature, such as form, geometry, materials, texture, natural colors, mechanisms, and
nature stimulation, in urban design evokes interconnectedness with nature and engenders
ga sense of being in nature among citizens. This, in turn, leads to indirect interaction with
i nature, thereby reducing the extinction of experience. The expansion of positive attitudes,
i behaviors, and emotional connections represents a valuable outcome of mitigating the
iloss of experiential connection. Notably, the mere presence of flower beds and plants
%adjacent to the urban bench, aimed at facilitating direct interaction with nature, did not
ifulfill citizens” need for comfort and relaxation as effectively as the biomorphic bench.
{The integration with the surrounding context appears to stimulate deeper patterns in
i the citizen’s unconsciousness, creating a sense of active engagement with nature. These
i patterns establish alignment with the functions of nature and redefine nature as a positive
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?element. It is evident that design, at this point, holds a more significant mission than
i merely creating visually appealing forms. By embracing nature as the main design mentor,
i human society can move towards sustainability and resilience. The research introduces
 five indicators as key elements of biophilic design for street furniture, aiming to facilitate
! indirect interaction with nature. These indicators can be categorized based on their level of
effectiveness as follows: Nature evocation: This element, achieved through metaphorical
i designs inspired by natural elements, has the highest level of effectiveness. It satisfies the
i psychological and interactive needs of citizens by creating a sense of nature’s presence,
i even in situations where direct interaction with nature is limited due to the constraints
of urban life. These metaphors connect individuals’ minds to natural patterns, evoking a
i connection with nature that may not exist in reality. Nature Textures: The use of nature
i textures in design serves as the second effective element. Incorporating textures such as
i plant textures, wood, wool, cotton, and stone plays a vital role in reminding individuals
the nature’s value and stimulates their interest in the natural world. Natural Mechanisms:
i Employing natural mechanisms in design, known as biomimicry, represents the next
i effective element. By implementing nature’s mechanisms, designers can harness the
i wisdom of nature, not only leading to energy and material efficiency, but also connecting
humans with instinctive patterns through the involvement of natural mechanisms.
i Natural Geometry and Form: The fourth effective element is the application of fractal
i geometry. Integrating fractal patterns and seamlessly blending them with the background
i can generate visual beauty that harmonizes with nature. The form, as the fifth indicator,
i complements the element of geometry. Designing shapes that emulate natural forms and
structures aids in establishing a more profound connection to nature.

ONCLUSION: Urban lifestyles have resulted in a diminished opportunity for individuals
: to interact with nature and develop a positive orientation towards the natural
i environment. Given that a significant portion of urban areas is dedicated to structures
¢ and buildings, and daily life predominantly unfolds in built environments, incorporating
gbiophilic design elements that encompass encounters with nature, association with
i nature, and natural experiences can compensate for the disconnection between humans
i and their ancient origins in nature. The application of these three aspects of biophilic
i design can be tailored to the nature of the product or space and, in the case of street
i benches, nature inspiration is particularly suitable. The five elements encompassing form,
%material, color and texture, geometry, mechanism, and nature evocation can recreate
i the sense of interacting with nature for users during their engagement with the product.
i This indirect interaction with nature, as defined by Kellert, represents a significant step
i towards reducing the disconnection between citizens and nature while enhancing their
level of engagement with the nature.

{ HIGHLIGHTS:

i - Radical analysis of human'’s passive and destructive orientation towards nature.

i - Areview of nature-inspired design indicators in urban design.

- Propose a practical model for designing street furniture based on nature patterns.
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Table 1. The list of elements of the approach inspired by nature in biophilic design, extracted from three studies by
Kellert, Browning and Zhang

The approach in
different researches

Elements

Design Strategy

Kellert et al., 2015 -

Indirect experience
of nature

Browning et al., 2020
— Natural analogues

Zhong et al., 2021 —
Nature inspiration

Image of nature

Natural materials and
colors

Representation of nature in the built environment (plants, animals, landscapes,
water) through images

-Applying natural materials and dynamic properties of organic materials

-The effective use of color is in favor of muted "earthy" colors characteristic of soil,
stone and plants

-The use of bright colors should be applied with caution.

Simulating natural
light and air

-Artificial light design with spectral and dynamic qualities of natural light

-Creating processed air that simulates the quality of natural ventilation through
changes in air flow, temperature, humidity and air pressure.

Naturalistic shapes and
forms

Using natural shapes and form that are dynamic features in a living system.

Evoking nature

Design to evoke the experience of interaction with nature

Information richness

Designing information-rich environments that have coherent and legible complexity
can be reminiscent of nature.

Age, change, and the
patina of time

Using old natural materials, weathering, sense of passage of time, etc

Natural geometries

Using hierarchically organized scales, natural geometries and fractals such as
"golden ratio" and "Fibonacci sequence"

Biomimicry
Biomorphic forms and
patterns

Using natural forms and functions as problem solutions

Biomorphic design

Material connection
with nature

Applying natural material

Complexity and order

Natural forms and
shapes

Using fractal geometry - Natural proportions - Parametric design

Imitation of patterns of living organisms (biomorphic design) in shapes, structural
systems and spaces

Patterns and
geometries

Using fractals, hierarchically organized ratios and scales in designs such as the
Fibonacci series and the golden ratio.

Mechanisms

Natural Images

Imitation of other species to meet functional needs (biomimicry) such as termites
and spiders

- Providing natural scenes such as plants, animals and water

- Presenting natural images including a rich variety of species, landscapes or
experiences of human survival in nature

Natural material,
texture, and color

- Using natural materials such as wood, bamboo, stone
- Using textures beyond materials such as light, color and sound

- Using natural colors such as blue, green and other earthy colors
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Table 2. Elements of nature inspiration in the design of the street bench

Elements Design Strategies

Natural forms Biomorphic design

ot

Opportunities

Creating cultural and ecological
links with the surrounding
environment in expressing form
and aesthetics (Kellert, 2018, 15)

Designed Products

2 Natural
geometries

Parametric design

-Simultaneous increase of
structural efficiency and formal
attractiveness (Ramzy, 2015: 255)

-Creating visual complexity
(Vaughan, Ostwald, 2010: 325)

-Using computer design to
produce complex shapes and
structures (Rian & Sassone, 2014:

3 Natural
mechanisms

Biomimetic design

4 Natural
material

Using natural
materials, textures and
colors

- Using old natural materials,
repeating the feeling of weathering
to evoke the time passing

(Kellert, 201: 22-25), (Nurdiah,
2016: 34)

-The ability of self-compensation
and self-regulation in the plan
(Pawlyn, 2019: 52)

-Innovation in form and structure
(such as large opening, thin shell,
or membrane structure, etc.)
(Yuan et al., 2017: 776)

-Using different natural materials
and colors

-Using surfaces with uneven
texture

Design to evoke the
experience of
interaction with nature

5 Nature evoking

Metaphoric design of natural
forms (Kellert, 2018: 30)
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Fig. 2. The street benches introduced in the questionnaire
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Fig. 3. Arousing the sense of being in nature Fig. 4. Attraction for citizens to stop and interact with

each other
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Fig. 6. Remembering the value of nature presence in
urban space
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Fig. 5. Creating vitality in the urban environment
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Fig. 8. Compensating the lack of nature presence in

Fig. 7. Encouraging citizens to interact with each other
urban space
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Fig. 9. Reminding the necessity of taking action to

. Fig. 10. Stimulating citizens’ interest in nature oo
regenerate nature in the urban space
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Table 3. Overview of products and questionnaire results

Product Product Picture Product Biophilic Design Design Methods Effectiveness
Number Information Indicators Percentage
1 -Product name: Form: Creating a Biomorphic design 59.3%
Social Fence integration with context
PSS -Design group: to express aesthetics
il .
"l W Remy&veenhuizen
—— atelier
2 -Product name: Geometry: Application Parametric design 62.2%
Reef bench of fractals and visual
. complexity
-Design group:
Remyé&veenhuizen
atelier
3 -Product name: Mechanism: Innovation ~ Biomimetic design 66.8%
Marvel Valley in structure based on
) natural mechanisms
-Design group:
Z+T Studio
4 -Product name: Texture and color: Material applying 69%
Nature urban bench using nature's materials based on indicator
and texture
5 -Product name: Evoking nature: The Metaphorical design 75.2%
Parklet Bench metaphor of nature
-Design group:
WMB Studio
6 -Product name: Direct interaction with ~ Meet the basic needs 48.7%

Street bench with
flower pot

-Design group:

Urban Furniture
Design Group,

Tehran Municipality

nature through flower of users
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Fig. 11. The results and findings of the research; Arising of indirect interaction with nature through urban furniture
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