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Abstract

Sustainable university campus design, to be walkable needs comprehensive planning that remarks the
campuses as integrated whole; buildings and surroundings are considered as interrelated units rather than
segmented parts.

This paper shows a comparative study of the old and new campuses of Sulaimani University to compare
social sustainability from the walkability point of view. Walkability as a feature of social sustainability is
studied in this paper as walkability in built environment is assessed through four criteria which are
connectivity, accessibility, safety/security and comfort. This paper has limited its empirical study to both
connectivity and accessibility criteria in both campuses of Sulaimani University to test social sustainability in
each campus. The aim of this paper is to achieve social sustainable campus design from the walkability point
of view. The results showed that a compact campus design achieves both accessibility and connectedness than
the linear design in means of social sustainability.



V. Introduction

University campus as a vital built environment needs a layout design to sketch out the basis for planning and
requirements for its buildings and surrounding environments. The number of students in universities’ campus is in an
increase which imposes careful attention to campus long-term planning and design (Biehle, Y24Y). This increasing in
the number of students must be considered for the walkability criterion in the planning and design of campuses
because walking forms the most frequent transformation type in the campus. Providing pleasant, walkable,
comfortable, and accessible environments are highly required for all campus users. From the view of physical
development planning, a wide and disperse planning contrast to the concept of campus in means of walkable and
social sustainability as it is increasing the distance between areas; increasing reliance on vehicles; increasing air
pollution; create accessibility problems, constrict infrastructure and facilities management, reduce energy efficiency,
create poor social life with minimizing walkability (Mushtaha, Y+, P. Y). It is believed that the planning and design
quality of outdoor spaces should support the relationship between all users to improve the quality of campus life.
Spaces should be designed and managed to serve the needs of users and be walkable and accessible to all people
providing easy circulation, which makes the experience memorable and meaningful. A meaningful space is
connecting the physical setting to the social context. Spaces that satisfy students’ needs and offer meaning to them
will be attractive and well utilized (Xi et al., Y+)Y P.V1Y-VV.), Sustainable Campus has been everywhere to
encourage the implementation of walkable transportation into the urban planning and design of the university campus
to maximize user’s health, their economical satisfaction, reduces pollution and improving better social activity in the
campus (Alam, Y+)YAP, Y+Y). Designing and implementing walking transportation into campus planning and design
can provide several advantages such as minimizing land used, reducing vehicle reliance, reduced resource
consumption and pollution, encourage walking and cycling, increasing accessibility to facilities and service areas,
more efficient provision of infrastructure and utilities, and re-develop used area. Litman Y+Y4 shows that it is of
particular concern to design scholars, developers, investors and others interested in sustainable and responsible
property investing because of its potential social and environmental benefits (Litman, Y+ Y4, P.YY).

Y.Walkability

Walking is a common form of physical activity, which has a lot of social, health and recreational benefits. It is the
most sustainable type of transport and one which has the least impact on the environment (Abdullah and Al-
Qemagqchi, Y+ Y+). Walking is freely available to at least 417 of the population and walker-friendly places are also
people-friendly places. Walking is studied as a way of achieving social sustainability in urban design. Many
researchers recommend that walking can increase mental and physical health. Contemporary urban researchers
recommend that the good design will encourage walking in built environments (Makki et al., Y+ 1Y, P £Y-£3). All over
the world, walking is the key mode of transportation—frequently representing the main mode for half of all
transportation trips in the majority of the world. In addition to trips where walking is the main mode of transportation,
walking comprises at least a portion of all other trips because people become pedestrians when they get out of
vehicles or dismount from other modes of transportation (Ria, YY), P.Y). Abley defines walkability as “...the extent
to which walking is readily available as a safe, connected, accessible and pleasant mode of transport” (Abley, Y« +°,
Y). While Alix Tier, indicates walkability as a measure that identifies the perceived friendliness, aesthetics and safety
of an urban space (Tier et al. Y+)¢, P.Y). Southworth’s study defines walkability as “the extent to which the built
environment supports and encourages walking by providing for pedestrian comfort and safety, connecting people with
varied destinations within a reasonable amount of time and effort and offering visual interest in journeys throughout
the network™ (Southworth, Y+ +¢). Walkability is a measure of how friendly an area is to walking. Walkability has
many health, environmental, and economic benefits. Factors influencing walkability is related to the design of the
urban structure which includes the presence or absence and quality of footpaths, sidewalks or other pedestrian rights-
of-way, traffic and road conditions, land use patterns, building accessibility, and safety, among others as an important
concept in sustainable urban design (Grignaffini et al. Y++A). A healthy urban environment can be coined as
environments that are “liveable, equitable and sustainable in which the built and natural environment support health,
mobility, recreating, safety, social interaction and a sense of pride and cultural intimacy that is accessible to all the
population” (Perrota et al, Y+1Y¥). According to Christian’s study Y+)+, walkability is a key factor in having a
sustainable transportation network. It measures the friendliness of an area and considers many subjective factors in
the process (Christian et al, Y+ V+). Walkable areas help promote sustainable transportation, which is a concept that
encourages transportation systems that have a low impact on our environment as well as increasing physical health
and safety of the community. Therefore, walking is a common form of physical activity, which has both social and
recreational physical activity, which has both social and recreational impacts. It is studied as a way of achieving
sustainability from social activity point of view.



¥.Sustainable Campus

Sustainable design is the philosophy of designing physical objects, the built environment, and services to comply
with the principles of social, economic and environmental sustainability (McLennan, Y+« ¢). According to Cato Y+ +4,
a dynamic balance between economy and society, intended to generate long-term relationships between user and
object/service and finally to be respectful and mindful of the environmental and social differences (Cato, Y- +9).
Social sustainability is a process for creating sustainable, successful places that promote wellbeing, by understanding
what people need from the places they live and work. Social sustainability combines design of the physical realm with
design of the social world — infrastructure to support social and cultural life, social amenities, and systems for citizen
engagement and space for people and places to evolve (Colantonio and Dixon, Y- +1%). According to Saffron’s study
Y+ ¥, social sustainability concerns how individuals, communities and societies live with each other and set out to
achieve the objectives of development models which they have chosen for themselves, also taking into account the
physical boundaries of their places and planet earth as a whole (Woodcraft et al. Y+)Y). In this sense, social
sustainability blends traditional social policy areas and principles, such as equity and health, with emerging issues
concerning participation, needs, social capital, the economy, the environment, and more recently, with the notions of
happiness, wellbeing and quality of life. Sustainable campus design needs comprehensive planning that considers
universities’ campus as a whole: buildings and its surrounding environment, and not segmented (Mushtaha, Y+ ©).
Universities with large numbers of academic staff, students, and administrative personnel and a variety of activities
are comparable to small cities. So, walkability in the university campus is very important to help users have a healthy
and social lifestyle in the campus. Universities should encourage people to shift their travel modes from cars to other
types of travel, especially walking. So walkability is considered as a foundation for designing sustainable campus.

¥,Y.Campus Social Connectedness

Social connectedness is the measure of how people come together and interact. At an individual level, social
connectedness involves the quality and number of connections one has with other people in a social circle
of family, friends, and acquaintances. Going beyond these individual-level concepts, it involves relationships with
beyond one's social circles and even to other communities. This connectedness, one of several components of
community cohesion, provides benefits to both individuals and society (Zavaleta et al., Y+)¢). Campus climate, an
important social environmental factor that has an impact on students’ university experiences, has been defined
broadly by scholars as social connectedness which is the measure of how people come together and interact. Cress
Y«+Y focused on the interpersonal interaction aspect of campus climate to distinguish it from campus culture.
University campuses should possess a good social relationship for the users because campus climate would be the
current attitudes, behaviors, standards and practice that employees and students have in an institution, which are
usually linked to specific social groups (Cress, Y+ +Y).

¥,Y. Campus Accessibility

Accessible and universal design, also referred to as “accessibility”, generally describes the extent to which
elements and activities in the built environment are available to as large a cross-section of users as possible (Henry,
Y+ ¢£), The term “accessibility” is often used in reference to site, building, facility and other elements that provide
access for individuals; here it is intended in the broader sense to include access for both the able-students and
physically disabled ones. The University campus is committed to the best practices of accessibility in the design,
construction, alteration and repair of spaces for use or occupancy by academic personnel, students, staff and public.
As University campuses are comparable to small cities, walking in campuses is an ecological travel mode that is
friendly to the environment and the economy can also promote the health of campus’ users. To improve streets and
walkways on campus, designers should have a good understanding of the needs of street and path users. In other
words, planners should know which street factors affect walking conditions for various types of pedestrians (Asadi-
Shekari et al., Y+ £). Grenis Y- -4 states that, University policy makers should encourage people to walk to create
sustainable campuses with least possibilities of environmental, economic, and social problems. So, having a walkable-
oriented campus should be the main interests of campus designers to help users have a healthy and social lifestyle in
the campus (Grenis, Y« + ). Universities should encourage people to shift their travel modes from cars to other types
of travel, especially walking. Providing walking facilities in addition to other effective policies (e.g., restricting
automobile traffic within a campus and limiting automobile parking spaces on campus) can encourage the large
number of students and users of the campus to walk to their destinations. Designing university campuses without
socially walkable-oriented design encourages automobile transportation system inside the university campus which in
result maximizes air pollution, high daily expenses and unhealthy transportation. A key foundation of sustainable
campus design would lose when university campuses are not designed according to social and walkable criteria. The
research hypothesizes that; “The increase length of street inside university campus, will reduce the students’
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social connectedness and walking accessibility that refer to social interaction as indication to social
sustainability”.

¢, Empirical Study

In Y41A the first governmental university in Iraqi Kurdistan was founded and named the University of Sulaimani.
It was the first university ever opened in the Kurdistan region of Iraq located in the city of Sulaymaniyah (U.O.S,
Y+ +Y). This University has two campuses; the old campus was founded in Y 43A which is located in a central part of
the city and has a compact and cluster master plan design, while the new campus of the university is located at the
outskirts of the city completed in Y+ )Y, and it has a linear type master plan design where teaching buildings and all
other service buildings are distributed on the main linear street. The case is a comparative study of the two designed
university campuses and the aim of the case is to show how social sustainability is optimized in walkable university
campuses with regards to both connectivity and accessibility criteria. The new campus is designed on (Y¢3YVcon .
mY) area and YAe -+ students were studying in (Y+YA- Y+14). The study has observed three selected public spaces in
each campus through video recording at same times for the purpose of revealing both gathering activity and
accessibility of students to the selected spaces to indicate the degree of social connectedness inside the campuses. It
also takes surveys of streets length and density inside both campuses to show the distances that students have to walk
from gates to the public spaces inside each campus to show the degree of social accessibility in each campus.

¢,Y. Data Calculation and Results

Each campus of Sulaimani University was observed to know the social connectedness of students at three days of
the week (Sunday, Tuesday and Thursday) concerning the beginning, medium and end days of the week at three times
(Yroo =Y Yo Y NY:Y e and Y 10e YY) concerning three times of students’ rest where the videos were recorded
in spring season known as the best season for student gathering in public spaces. Observations of public sitting and
gathering spaces were taken inside each campus to know the number of student grouping which is the main aspect of
social connectedness inside university campus. Three public spaces are determined on the master plan of both old and
new campuses shown in Figure Y and Y.
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Figure \: Site plan of the old campus showing the three Public Spaces, S): st Public Space, SY: Ynd Public Space
SY: ¥rd Public Space, G): Main Gate, GY: Secondary Gate



Figure Y: Site plan of the new campus of Sulaimani University. S: Vst Public Space, SY: Ynd Public Space,
SY: ¥rd Public Space, G): Main Gate and GY: Secondary gate

Three public spaces are determined on both old and new campuses of Sulaimani University shown in Figure ()
and Y) and Figures (¥-) +) are sample of photos taken during video recording at each campus public spaces within the
specified days and times. Tables (Y, Y and ¥) show the density of student grouping in the three public spaces of the old
campus determined in Figure (V). The density of students group for each public space is calculated as following:

b
Y=

Where; (y) is group density for the students in public spaces, (b) is the number of student groups, (a) is the area of

the public space

Table: Number and Density of students’ groups in the first public space (S)) where (Areaof S)=YA). m)

Days Student Grouping Student Grouping Student Grouping
group No. at | density in (SY) | group No. | density in (SY) | group No.at | densityin (SY)
(V') at (V) +:vy) at(Vv:vy) at(\v:vy) (Ye:¥)) at (Vv
Sunday Yo weYYo YA e Yo w0
Tuesday V4 vy A VY RS Yy VoA
Thursday Y1 v, a4y \ v,ea Yo V1 vl

Table Y: Number and Density of students’ groups in the second public space

(SY) where (Area of SY = A1. mY)

Days Student Grouping Student Grouping Student Grouping
group No. at | density in (SY) | group No. | density in (SY) | group No.at | densityin (SY)
(Yo:™) at (V™) at(VY:*+) at(YY:*+) (Yo:¥) at (Yh:ve)
Sunday Y Yy v Y ° Y
Tuesday ¢ A ° v, e OA v RV
Thursday ° Ve 0A ¢ R A% K D RR R

Table Y: and Density of students’ groups in the third public space (SY) where (Area of ST = Y4Ye mY)

Days Student Grouping Student Grouping Student Grouping
group No. at | density in (SY) | group No. | density in (SY) | group No.at | densityin (S))
ERD) at (Y +:v) at (Y Y:¥+) at (M Y:¥+) ERD) at (Vh:v)
Sunday o ~,~~YO Y ~,~~\~ Y ~,~~\~
Tuesday £ e Y . . Y 0 \0
Thursday ¢ AR ° AR \ e




Figure. Y.

Table (¢, © and 1) show the density of student grouping in the public spaces of the new campus determined in

Table ¢: and Density of students’ groups in the third public space (SY) where (Area of SY = YYe mY)
Days Student Grouping Student Grouping Student Grouping
group No. | density in (SV) group No. at density in (SV) group No. density in (SV)
at (Y +:r+) at(V+:re) AAD) at (Y Y:*+) at(V+:re) at (Y1:¥+)
Sunday e A a0 A ey
Tuesday ¢ et Y ERRA ¥ e
Thursday \s v, 000 3 RN Y v,eaa Y
Table ©: Number and Density of students’ groups in the second public space (SY) where (Area of SY = 3¢+« mY)
Days Student Grouping Student Grouping Student Grouping
group No. | densityin (SY) | group No.at | densityin (SY) group No. density in (SV)
at () +:¥+) at(d+:re) [AAD) at (\Y:*+) at (Y +:r+) at (Y1:*+)
Sunday Y EEREA ¢ yrand Y et
Tuesday Y EEREA ¥ SR Y et
Thursday v ARl R ¥ EREE:
Table 1: Number and Density of students’ groups in the third public space (SY) where (Area of SY =Y+ +++ mY)
Days Student Grouping Student Grouping Student Grouping
group No. | densityin (SY) | group No.at | densityin (SY) group No. density in (SV)
at(V:¥) at(V vy [QARE)) at(VY:r.) at()e:v) at(Vi:ry)
Sunday ° 1,000 ¢ IEREA ¥ e
Tuesday ¥ ) v eeelo
Thursday ) jrrae0

video recording observation at theses spaces within the specified days and times.

Figures (¥, ¢, © and 1) are sample of photos of the gathering area of the old campus shown on Figure Y, taken during

Figure ¥. Photo taken at Y+:¥+ at S} on Sunday



Figure 1. Photo takenat )+:¥+ at SY on Tuesday



At the same times and dates observations have been made to three public spaces inside the new campus of the
University of Sulaimani where the locations are determined on the master plan as shown in Figure Y. Figures (V-)+)
are sample of photos of the gathering area taken during video recording observation at theses spaces within the
specified days and times.

Figure V. Photo taken at Y +:¥+ at S) on Sunday

V 4

Figure A. Photo takenat )Y:¥+ at S\ on Sunday

— e

Figure 4. Photo taken at Y1:¥+ at SY on Sunday



Figure )+ . Photo taken at Y1:¥+ at S on Sunday

Regarding to walking accessibility, which is related to the walking activity of students, it is includes both walking
speed and distance travelled by the students to reach their destinations. In order to assess this criterion of social
sustainability, streets inside each campus have measured to know the distance which students have to walking and
also students walking speeds are calculated in both campuses. Then comparison is made for walking accessibility for
both campuses of the Sulaimani University. The two main gates of each campus are taken as the main references, then
the density of streets to the three public spaces determined on the site plans of each campus as shown in Figure Y and
Figure 1 are found for both campuses and then compared. The density of streets for each public space is calculated as
following:

a:% ................. )

Where; () is street density, (d) is street length from gates to the public spaces and (a) is area of public spaces.

To compare walking speed of the students in each campus, speed of each student is found using the following
method:

s=d/T M

Where, (s) is the walking speed, (d) is the distance from gates to the public spaces and (D) is the time needed to
reach the destination. Since the speed of pedestrians are not the same, mean speed must be found. For this purpose,
speed of (YY°) pedestrians were found for each building and their mean speeds were found according to the
following equation:

§=% ............................ (%)

Where, (3) is the mean speed, (s ) is the sum of all students speed (n) is the total number of students samples
which is (Y Y°).

Tables (Y and A) show the street density and length of streets from campus gates to the public spaces of the old and
new campuses shown in Figure (Y and Y).



Table (V) Street length, street density and average walking speed from main gates to the public spaces (S), SY and SY)

in Old Campus
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Table A: Street length, street density and average walking speed from main gates to the public spaces (S, SY and SY)
in New Campus
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According to the results of the calculations from the tables () - A), we can compare the followings;

- Student grouping density in the first public space (S)) in the old campus has the highest density on Sunday at
Y +:«ram whichis (+,+YY2) groups per the space area which is (YAY «mY),

- While the student grouping density in the first public space (SV) in the new campus has the highest density on
Sunday at Y +:++am which is (+,+ * +A) groups per the space area which is (Y ¢YmY).

- Comparing social connectedness in both campuses of Sulaimani University; grouping density in the public spaces
of the old campus is nearly )7 times more than the grouping density in the public spaces of the new campus.

- The street density for the first public space (SV) of the old campus of the University has the least density which is
(+»+ YY) per the space area (YAY+ mY) and the students need to walk (Y°m) to reach (Space‘) from (Gate )) and
(YYem) from (Gate V).

- While the street density for the second public space (SY) of the new campus of the University has the least density,
which is (+,+YVY®) per the space area (¢++ mY) and students need to walk () 1em) to reach (SpaceY) from (Gate
V) and (3 +m) from (Gate V).

- Regarding to the walking speed in each campus, the maximum walking speed in the old campus is (},¢ m/s) to
reach (Space Y) while the maximum speed in the new campus is (Y,¥¢ m/s) to reach (Space ‘) the difference is.
And the lowest walking speed in old campus is (Y,¥¢ m/s) to reach (Space Y) while in the new campus it is (),YY
m/s) to reach (Space Y). In average the walking speed to public spaces in the old campus is (1,¥V m/s), while in
the new campus it is (1,Y4 m/s).

Comparing social accessibility in both campuses of Sulaimani University; street density for the public spaces of the
old campus is Y,7 times more than the street density in the public spaces of the new campus, but students need to
walk (1AY m) in average from gates to (SY) in the new campus, while students have to walk only (Y ++ m) in average



from gates to (S") in the old campus. So, students in the new campus of the University have to walk 7,A times more
than students walking in the old campus. Also the average speed to reach the public space in the old campus is (),YV
m/s) while in the new campus it is (1,Y4% m/s) which indicates the accessibility in the old campus is more accessible
than in the new campus where the speed is slower by (+,+A m/s). Concluding the results, the old campus of
Sulaimani University has less street length, more walking speed and more students grouping density which
increased students’ social connectedness and social accessibility which refer to social sustainable design of the old
campus compared to the new campus of Sulaimani University.

e, Conclusions

Y. The results show the difference between both campuses design where the old campus has been designed with
more gathering spaces that encourages social connectedness and the compact design typology of the old campus
also encourages optimum walking distance while the linear design typology of the new campus has discouraged
the social connectedness since gathering areas are far from students teaching buildings which are not in walking
distance range.

Y. The old campus of Sulaimani University is designed more according to humanization standards, where walking
activity is normal inside the campus as the design is a clustered design and all buildings, service buildings and
public spaces are located on a main street inside the campus. While the new campus is designed on a large area
and has a linear design that maximized the street lengths where walking is very difficult inside the campus and
students prefer to stay within their buildings layouts.

Y. Inthe old campus, public spaces are designed in central points between teaching buildings so that during the rests
of students, most gathering and social connectedness of students occur which are key factors of social
sustainability. While in the new campus public spaces are distributed according to the linear design where space
is near to a building but far from other buildings which reduces social connectedness and gathering of students
inside public spaces.

¢, In the old campus, public spaces are designed in balanced distances between the two gates to achieve social
accessibility which is a key factor to achieve social sustainability. While in the new campus public spaces are of a
moderate distance from a gate but so far from the other due to the design type of the campus, which reduces the
social accessibility to the public spaces.
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