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Abstract. The "Green Campus" ranking awarded by the Ul Green Metric to the
Universitas Negeri Medan should be a trigger for the campus to improve and maintain
the ranking. The users of campus transportation, such as walking and driving, is one of
the targets set as a ranking indicator. However, this facility has not met the design and
user feasibility aspects, especially at the entrance points of the campus to other buildings.
The purpose of study to examine the factors from the user and existing pedestrian as a
basis for decision making in the design process. Research variables include user aspects,
activities and dimensions, accessibility, safety, health, clarity, and aesthetics. This study
uses a survey method with quantitative and qualitative research types, while in data
analysis using descriptive statistics. Primary data obtained from field observations based
on pedestrian design standards. Secondary data obtained from the distribution of online
questionnaires with closed-ended questions to a number of samples, namely the academic
community. In the end, the design concept is prepared based on user needs and the
resulting design is expected to be a benchmark for the campus in improving internal
transportation.
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1 Introduction

The planning design of the campus area should consider the user as the main factor in the
design process. Universitas Negeri Medan (Unimed) campus area is facilitated by internal
transportation routes that are specifically for users by walking or driving. Based on data from
PDDikti in 2020, there were 26279 students and 984 lecturers, as well as 561 educators who
use the campus area every day [1]. Based on observations, 90% of the total lecturers use
vehicles, cars or motorbikes, to access all campus facilities. 50% of the number of students
and education staff who use vehicles, motorbikes or bicycles, and the rest use pedestrian
platform to access campus facilities. In certain activities such as graduations, festivals or
exhibitions, and other social events, pedestrian is a platform used by visitors outside the
academic community.

As Unimed has been hamed a green campus in the 20th ranking of the top 25 universities
in Indonesia and is the only university that is included in the Ul Green Metric in North
Sumatra [2]. The purpose of Ul Green Metric is to provide a ranking of universities in
environmental management. The goal is to create a healthy campus environment with several
indicators, including; campus greenery, waste management, energy and climate change, water
use, transportation, and education. Unimed should improve itself to be able to improve the
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management of campus infrastructure in the future in the form of policies or pedestrian-
oriented facility designs. This is an effort to encourage the realization of a campus that is more
humanistic and environmentally friendly. The dispersed character of the Unimed campus area
requires special routes that are comfortable and safe, such as corridors between buildings and
other facilities intended for pedestrians.

According to research from Stanford University, Indonesian people have an average
walking activity level of 3,513 steps per day [3]. Factors that influence, among others,
pedestrian platform that are not feasible (narrow, perforated, do not meet the standards, the
selection of materials that are not appropriate), are taken over into other functions and do not
reach all areas of the city [4]. There are four important factors that are considered and affect
the length or distance of people walking, including time, comfort, availability of vehicles, and
land use patterns [5]. The main consideration for platform is the balance of interaction
between pedestrians. feet and vehicles, safety factors, sufficient space for pedestrians,
facilities that offer pleasure along the pedestrian area, and the availability of public facilities
that are integrated and become supporting elements [6].

Currently, Unimed pedestrians have not been designed based on considerations of

comfort, safety, and adequate interaction in public spaces. The platform problems can be
identified from the selection of inappropriate materials, the width of the platform does not
follow the standards of human movement, the footing is quite high, it is located on the edge of
an open drain, blocked by other buildings, without shelter, no stopping facilities, not
integrated with other public facilities, does not provide pleasure and interaction between other
users. Based on observations, the academic community is less interested in using pedestrians
platform. Once upon a time, users preferred to walk on the road and not on the platform.
The phenomenon of the Unimed campus pedestrians platform is an interesting to study.
Looking at the factors that influence users do not choose to walk, but prefer to use vehicles to
move from one place to another within the campus. Consideration of user factors can be used
as a basis in making design decisions, especially the main things regarding humanist and
contextual design criteria. Therefore, proper and functional pedestrian arrangement that can
accommodate all pedestrian activities must be carefully considered based on the needs of its
users.

2 Theory

Pedestrian is the movement or circulation of the movement of humans or users from one
place of origin to their destination on foot. A road segment needs to be equipped with a
pedestrian platform if along the road there is land use that has the potential to cause
pedestrians [7]. Pedestrian ways function as a place or space for pedestrians to carry out
activities and provide services so as to improve the smoothness, safety, and comfort for them.
Pedestrian development is not only for pedestrian ways but also for recreational activities,
such as sitting back and enjoying the city atmosphere, to socialize and communicate between
residents [8].

The platform is equipped with street furniture or elements. Its function is to protect
pedestrian activities by creating a sense of security and comfort. Elements of the platform
include the following [9]:

a. Material elements that are generally used on pedestrian platforms are paving (concrete) or
stone.



lights, namely low-level lights (height below the human eye), mall lights (height 1 — 1.5m),
special lights (height 2-3m), parking and road lights (height 3 — 5m), and high pole lights
(height 6 — 10m).

Signages are signs that serve to provide a sign, be it information or prohibitions. Signage
must be easy to see with the human eye's distance and the image must be contrasting and
not cause glare.

. Sculpture, made to beautify pedestrian platforms or attract the eye (vocal point), is usually

located in the middle or in front of the plaza. Sculpture can be in the form of a statue, a
fountain or abstract.

Bollards are barriers between pedestrian platforms and vehicle lanes. Usually used in
conjunction with laying lamps.

Bench, has a function as a place to rest for road users. Also gives time for pedestrians to
enjoy the atmosphere of the surrounding environment. Benches can be made of metal,
wood, concrete or stone.
Shade plants, have the function of protecting and cooling the pedestrian area. So that the
shade plants must have good resistance to weather and dense leaves.

Kiosks, shelters, and canopies, their existence is able to liven up the atmosphere on the
platform so that it is not monotonous.
Trash cans are placed on the platform so that the path remains clean so that pedestrian
comfort is maintained. Trash cans are placed on the amenity track. Located every 20 m
with a size as needed, and the materials used are materials with high durability such as
metal and concrete.

The requirements for designing pedestrian platform in order to create a good platforms are

as follows [10]:

a.

Pedestrian surface conditions: must be strong, stable, flat and not slippery; The materials
that are usually used are paving blocks, bricks, concrete, brick, natural stone, or a
combination of the aforementioned.

Conditions of resting areas: should be made at certain distances and adjusted to the scale of
walking comfort distance; usually about 180 m away.

Size of the ramp (ramp): a ramp with a slope below 5% for public pedestrians; a ramp with
a slope of up to 3% is more practical to use; ramps with a slope of 4% to 5% must have a
distance of about 165 cm; ramps with slopes above 5% require a special design.

Pedestrian dimensions: Pedestrian dimensions based on the number of road directions:
minimum width of about 122 cm for one-way roads; a minimum width of about 165 cm for
a two-way street.

Pedestrian dimensions based on road class: class 1 road, road width 20 m, pedestrian width
7 m; class 2 roads, 15 m wide, 3.5 m wide for pedestrians; class 3 roads, 10 m wide, 2 m
wide for pedestrians.

Dimensions of pedestrians based on the area or environment; shopping environment,
pedestrian width of 5 m; office environment, width of 3.5 m; residential environment,
width of 3 m.

Lighting system and protection against sunlight: lighting at night along the platform the
minimum power used is 75 Watt; Protection against sunlight can be done by planting shade
plants at a certain distance.



Maintenance system: cleaning of pedestrians and elements therein; garbage transport;
replacement of materials and elements that are no longer suitable for use; watering plants;
fertilizing plants; plant pruning.
The condition of the drainage structure must pay attention to the direction of the slope,
whose function is to help drain rainwater that may stagnate.

Roadside conditions Roadsides are required not to exceed the maximum height of one foot,
which is about 15 cm to 16.5 cm.

Boundary walls: the dividing wall with seating should have a height of about 45 cm to 55
cm and a minimum width of 20 cm to be able to sit comfortably on it; a low dividing wall,
measuring between 66 cm and 99 cm, which can be used to lean on a sitting position or to
sit on it; transparent walls, such as bamboo/wood, trees, shrubs and pseudo walls formed
from river water boundaries, horizons can also be used as a barrier for platform with
vehicle lanes, each of which has varying heights.
Condition of the crossroads area: signage needs to be equipped to help pedestrian users
carry out their activities such as crossing; signage, especially traffic signs, should be
designed not to be blinding, easy to see and placed at a height of about 2 meters; designed
to emphasize the location of pedestrian crossings, which must be easily seen by vehicle
drivers and pedestrian users; using textured materials to describe the shape and boundaries
of platform; the signage used should have a dark background with brightly colored letters;
It is recommended that the inside width of the crossing is the same as the width of the
adjacent road.

A pedestrian platform is a path intended for walking. It can be in the form of sidewalks,

level crossings (zebra crossings or pelican crossings), and non-level crossings (bridge
crossings and tunnels) [11]. Good planning and design of platform will support the activities
carried out by their users safely and comfortably. Platforms are also a space for humans to
carry out activities such as shopping, interacting, and become a characteristic of an
environment [12]. The development of facilities for platform is security, safety and
improvement of the image of the physical system to increase comfort, safety, pleasure,
sustainability, completeness and attractiveness [13]. There are several things that can be used
as indicators of achieving a familiar pedestrian facility development concept, as follows:

a.

b.

safety, realized by the placement of pedestrians, structures, textures, pavement patterns and
dimensions of platform (free space, effective width, slope);

security, protected from the possibility of criminal acts taking place by designing adequate
lighting or structures or landscapes that do not obstruct;

comfort, easy access from various places with protection from bad weather, temporary
resting place, protected from obstacles due to narrow space and a surface that must be
comfortable to use by anyone, including people with disabilities;

. enjoyment, indicated by distance, width of platform, attractive landscape and proximity to

required facilities; beauty (aesthetic), related to the platform and the surrounding
environment.

Methodology

The research approach is descriptive qualitative. Qualitative research is to observe the

platform as the object of research to obtain primary data. Descriptive research is to describe



existing condition of the Unimed Campus pedestrian ways and collaborate with a literature
review on the theory of the technical requirements of the platform. The scope of the research
is the pedestrian ways in the Unimed campus area with a study variables approach to the
platform. Determination of research variables is used to obtain information about the design
requirements of platform to obtain conclusions.

Data collection is done through primary and secondary. Primary data were obtained from
observations, while secondary data were in the form of a map of the Unimed and the results of
a literature review. Other secondary data was obtained from distributing questionnaires aimed
at obtaining data in the form of user responses to the existing platform. The object of research
is the platform inside the campus area. The sample for the questionnaire is the academic
community, including students, lecturers, and education staff as direct users of the pedestrian.

Data that obtained through observation and questionnaires will be analyzed
systematically. The data that has been compiled then compared with the theories in the
literature review to obtain precise and easy-to-understand information. The analysis carried
out in this study is related to the pedestrian condition based on the standards and regulations
that apply to campus pedestrian platform.

4 Discussions and Results

4.1 Universitas Negeri Medan campus Pedestrian Profile

Unimed is one of the State Universities in North Sumatra with educational and non-
educational programs. Environmentally, the campus is located in an integrated area equipped
with infrastructure in the form of a lecture hall, multipurpose building, departmental offices
and the rector's bureau, sports facilities, open spaces, as well as internal transportation
facilities, namely roads, pedestrians, and parking lots. The campus is located in Percut Sei
Tuan District, Medan City, precisely on Jalan Willem Iskandar Pasar V. The boundaries of the
dictionary are as follows:

North side : Jalan Peratun

To the East : Belawan-Medan-Tanjung Morawa Green Toll Line
South side : Jalan Willem Iskandar Pasar V

West side : Jalan Selamat Ketaren
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Fig. 1. Universitas Negeri Medan campus location.



The central neighborhood of a campus is where the main campus buildings are located.
The main campus buildings include a library, rectorate building, canteen, student activity
center building, sports hall, multipurpose building, and auditorium. The campus environment
is an important campus area and a center for academic community activities. The campus
arrangement is integrated between the central and supporting areas that is designed to follow a
grid form.

In addition, the campus environment is equipped with large open spaces and is planted
with shady trees, so that the campus atmosphere is beautiful and shady. However, open space
is only limited to green area and has not been utilized as a public space that can preserve
interaction between campus residents. The discussion facilities for students in open spaces
have not been specially facilitated and designed. The roads in the area are quite good with
asphalt concrete pavement systems and pedestrians are designed only as a complement. This is
evidenced by the selection of materials, dimensions, and designs that have not consider the
technical standards. Disadvantages of pedestrian arrangement include slippery pavement
surfaces and the selection of the wrong type of material. Based on observations, the platform
do not have the same dimensions from one part to another. While the height and slope of the
platform is not considered to avoid accidents when walking. In form, there are several errors,
including platform not having clear stops, there is a building in the middle of the platform,
electricity poles and lights in the middle of platform, platform that are cut off, especially at the
entrance to the campus area, and there is no clear path from platform to buildings and others
facilities.

Overall, the campus's internal transportation system does not cause density except at
certain times and activities. Density occurs at the exit and entry points of the campus area due
to the mixing of pedestrian and vehicle lanes. This condition sometimes causes motorists to
violate driving rules and the intensity of pedestrians on the platform becomes low.
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Fig. 2. Accessibility entrance to the campus area.

4.2 Human and activities

Activities on pedestrians are very dependent on human movement. Based on
observations, Unimed campus pedestrians have not been used optimally as internal
transportation facilities. This is supported by the results of a questionnaire which shows the
intensity of pedestrian use by 55% of the 150 respondents who rarely use the platform.



Platforms are used by pedestrians in pairs and groups it means that pedestrians can become the
center of activity and or interaction of the academic community in public open spaces. The
main reasons why users walk on campus pedestrians include a friendly and comfortable
environment, healthy, being able to interact with other people, and habit factors. From these
reasons, it shows that the academic community does not yet have a habit of using campus
pedestrians, which is only 23.9% of the total number of respondents. Based on it, Unimed
pedestrians need to be rearranged to increase activities in public open spaces and the benefits
of integrated campus internal transportation routes.

Fig. 3. Pedestrian activities are not barrier-free.

4.3 Dimensions and Accessibility

Dimensions of the platform are the distance and territory of human movement in carrying
out activities on the pedestrian. Dimensions can be identified from the distance of the
movement space according to the width of the body and the height of the platform, as well as
the slope of the platform surface. Design of the platform dimensions is measured based on the
analysis of human activities that occur on the platform. Walking is the main activity on the
platform. Pedestrian movement space is determined from the pattern of trips carried out
individually, in pairs, and in groups. The type of user also affects the dimensions and character
of the platform surface such as general and special users, i.e. people with special needs. People
with special needs of course need assistive devices to travel or move on the platform.

The characteristics of platform users on the Unimed campus are generally walking, sitting
relaxed and discussing, as well as meeting places. 92.9% of respondents stated that walking is
the dominant activity on the platform. According to the respondent's statement, the dimensions
of width and height are sufficient to be passed individually or in pairs. The width of the lane
varies, namely 120 cm, 154 cm, and 210 cm. The height of the path from the front of the road
is 3to 4 cm, 20 cm, 26 cm, and 40 cm. Platforms must have free space, i.e. free areas from
distractions or obstructions. The minimum free height dimensions are 2.5 m, the free depth is
at least 1 m, and side freedom is 0.3 m. The effective width of the platform is at least 2 m
according to the minimum width limit for land use in the school area [14]. In addition, the
platform surface must be flat and have a transverse slope of 2 to 4%. The longitudinal slope
can be adjusted to the maximum longitudinal slope of the road by 10%, so that there is no
puddle of water. Technically, the width of the Unimed campus platform has met the minimum



design criteria for pair walking activities, but it needs to be re-planned according to the needs
analysis and other activities that may develop on the pedestrian by taking into account the
minimum provisions.

Residential
Zone

— 1

Frontage Zone Pedestrian Zone Furniture Zone Total width
al least o.5 m at least1.8 m atleastrom — atleast3.am

Fig. 4. Minimum width of the pedestrian based on Indian Roads Standards [15].

Based on users, pedestrians are easily accessible from the entrance of the area directly.
Based on observations, there is no direct access from campus to public platform. This access is
cut off and blocked by the campus gate so that pedestrians must first pass through the main
road and then through the platform to the buildings within the campus area (see Fig.5.). The
Planning is not integrated between campus and off-campus areas which is create a bad culture
for the pedestrians and needs improvement in the future.

o

Fig. 5. Pedestrians access is cut off between campus and public pedestrian platform.

The campus area can be accessed from 4 main entrance gates (see Fig.2.). 58.6% of
respondents stated that the distance from the entrance gate to the destination on campus was
close, namely less than100 meters. This means that the distance from the main gate to the
location of the campus buildings is adequate for pedestrians. The daytime conditions are quite
hot and at some points the pedestrians are not overgrown with shady plants, it is possible to
rearrange the platform that are pleasant and comfortable for pedestrian activities. The current
lines are not all well connected. At several points on the platform, there are paths that are cut
off with the condition of the width of the lanes not matching each other, paths that are blocked



by other buildings and electricity poles, access to the location of buildings is cut off and
blocked by sewer walls, and there is no clear stop at the end of the lane. In addition, it is
necessary to create a platform that is easily accessible without driving a vehicle in various
weather conditions.

Fig. 6. The platform conditions do not follow design standards requirements.

4.4 Healthy and safety

The location of the platform based on questionnaire and observations is good enough in
the safe category to accommodate pedestrian activities. The movement of pedestrians from
one lane to another is quite clear and the platform is protected from the vehicles lanes. The
width of the lane does not interfere with the circulation of other pedestrians when passing,
stopping, and interacting. Based on observations, it found broken lines with various widths
and discontinuous locations. The platform does not have a sloping concept for access to the
main and supporting building locations. Slopes are also not found on the crossing path used by
pedestrians to reach certain buildings, for example the platform in front of the Rector's bureau,
library, and multipurpose building. There are pedestrian movements on the platform that are
free without obstruction and some are blocked by electric poles and lighting lamps, pedestrian
signs, and water hydrants. The surface of the platform and curb uses a slippery textured
material when it rains, so it is necessary to consider accommodating various outside conditions
so that pedestrians do not slip. The position of the platform near to an open drain is quite
vulnerable to pedestrian safety. The dimensions of the platform level from the road surface
being 20 to 40 cm, while the minimum standard is 7.5 cm and the maximum is 10 cm.
Throughout the platform there are no stops, trash cans, bench, and shade plants at a certain
distance to maintain the comfort and cleanliness of the environment around the platform.
Based on the platform design criteria, every 20 m distance, at the intersections it is necessary
to place trash bins, bench, and shade plants.



Fig. 7. Pedestrian safety level is seen from the condition of the level height and the proximity of the
open drain.

4.5 Aesthethics and clarity

The clarity of the platform can be observed from the continuity of it access to the
building, the difference between pedestrian and vehicles lanes, ramps, and the guide lane for
disabilities. The existing condition of the platform indicates that there is no continuous access
from the platform to the building. When the weather conditions are rainy, pedestrians cannot
reach the building smoothly. Therefore, it is necessary to have clear access to buildings that
can accommodate weather conditions for the smooth passage of pedestrians. Pedestrian and
vehicles lanes separation is clear but the distance is too close, there is no barrier to maintain
the safety of pedestrian activities. The barrier can be bollards or shade line is placed along the
platform. The requirements for the bollards location are about 30 cm from the curb, with a
diameter of 30 cm and a height of 0.6 — 1.2 m, and a placement distance of no more than 1.4 m
[16]. Arrangements for access to buildings are arranged with the aim of reducing conflicts
between pedestrians and vehicles, providing access for pedestrians, and increasing visibility
between vehicles and pedestrians in driveways. There are three ways to determine the
arrangement of the driveway, which can be done by: 1) vertical curb ramps; 2) combination
curb ramps; and 3) parallel curb ramps. Guide lanes are used using tiles or distinguishing
blocks and have 2 types, namely dome shaped blocks and lines. Placement along the platform,
the end of the platform, and on the path that connects the road and building. The guide tiles
should have about 600 mm of free space on the left and right of the tile, and the arrangement
of line tiles should be as straight as possible for pedestrians to follow.

Table 1. Entrance design elements [17].

Elements Main Issue Additional information
Ramp Maximum longitudinal slope 12% (1:8) Longitudinal slope recommended 8%
(1:12)
Maximum transverse slope 2% (1:50) Maximum transverse slope 2% (1:50)
Minimum width 1.2 m Recommended 1.5 m
Guide tiles Guide tiles




Landing Maximum transverse and longitudinal To prevent wheelchair users from losing
slope 2% (1:50 balance, or rolling

Minimum width 1.2 m Recommended 1.5 m

The campus pedestrian platform is long enough to pass without any stops for users to rest.
Platforms are not designed to achieve aesthetic value. The atmosphere of a green campus
environment with tall and shady trees is quite comfortable but not for walking activities. The
form of the platform is monotonous so it is not attractive to pedestrians. Based on the results
of the questionnaire, the pedestrian arrangement of the Unimed campus was tiring and tedious,
only able to accommodate walking activities, and not equipped with recreational facilities
(benchs, plazas, kiosks). The most significant is it necessary to rearrange the platform which is
equipped with a link corridor and shelter to the building area, as well as a plaza design along
the platform with a certain distance that functions as a generator of motion and interaction in
open spaces. So far, students have been doing a lot of activities in public open spaces near the
pedestrian area but there are no good facilities and clear access to these areas. Therefore, it is
necessary to design interaction facilities for students in a public space and it close to the
pedestrian area as the main access.

e

Fig. 8. Pedestrians are not only used as walking paths but also to interact with each other such as sitting.

4 Conclusion

The results of questionnaires and observations of pedestrian in the Unimed campus
indicate that users need a platform that are able to accommodate walking activities and
interactions in open spaces comfortably. The existing pedestrian design does not meet the
standarts requirements of the platform and has not been used optimally.

In theory of pedestrian design, the user is the main factor in determining the design
direction. Therefore, the design approach must consider pedestrians as the main users who are
not only functioned as circulation paths but furthermore as activity spaces in public open
spaces. To maintain the "green campus"” ranking, Unimed should improve, especially in the
arrangement of the area, in this case the pedestrian, as a center of activity and movement of
the academic community in public spaces. So the Unimed campus pedestrian needs to be
reorganized as a functional and attractive for users.
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