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ABSTRACT 
 
Stadiums generally have much access to entrances and exits; this is related to the 
spectator capacity of the stadium, which is quite a lot. The ease of user activity with 
the existing spatial configuration structure is unknown. The adjustment of the softball 
stadium plan is intended to provide a level of clarity in the pattern of relationships 
between spaces and a level of ease of accessibility in achieving these spaces. Apart 
from that, it is also essential to know and understand the fundamental movement 
patterns of users in it. The space syntax analysis method is used to find clarity 
regarding the pattern of configuration of relationships between spaces in the ease of 
outreach of activities for users in the stadium. Analysis related to connectivity, 
integrity and intelligibility patterns can provide the appropriate picture results in an 
axial line. The expected result is that the pattern of relationships between spaces for 
ease of user activity in them feels very far-reaching, especially on the 1st to 3rd floors. 
There needs to be a clear link on these floors to understand the spatial configuration 
structure for the users inside. The floor with the most optimal quality with an 
intelligibility value close to 1 is floor 4, where on this floor, the range of activities is 
relatively close together and not too wide.   
 
Keywords: Stadium, Space syntax, Space configuration, Accessibility, Movement 
patterns 
 
 
INTRODUCTION 
 
Infrastructure development in Indonesia continues to be carried out, especially in 
sports, to focus on improving the world of sports from an early age in terms of 
coaching. Most of the infrastructure built in the field of sports is in the form of fields, 
stadiums and other supporting buildings that are useful for the improvement of 
athletes. However, most of the existing stadiums, especially in Indonesia, still need to 
implement the user circulation pattern properly, even though with the ongoing 
construction, this pattern has been implemented for the better. As one of the 
achievements, the stadium has international standards, namely by looking at the 
quality of the field, besides looking at the direction of circulation and achieving space 
for users. Good achievement is not only inside the building but can be seen and started 
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from outside. Spatial patterns influence cultural patterns that arise in society, so they 
must be displayed in forming new spatial ideas (Aryan & Potangaroa, 2014). The 
importance of human movement can be the main parameter in developing an area, 
both large and small scale, in the form of buildings (Siregar, 2014). 

Seeing this, the author develops and wants to know about movement patterns 
in buildings from the design results of softball stadiums that have been made. This 
stadium is located in Surabaya. The planning of a softball stadium is also based on the 
need for the city of Surabaya as one of the hosts of an international event (Asian Youth 
Games). The laying of the site itself refers to data from the Surabaya City 
Development Planning Agency in 2005 (Surabaya, 2005), which is located at the foot 
of the Suramadu Bridge. The stadium is a building that is public and can accommodate 
many users, including spectators, managers and athletes. Clarity about connectivity, 
integration and intelligence is needed for all stadium users, both in the outer and inner 
spaces (Klarqvist, 1993). The mass of the softball stadium building is quite large and 
consists of several outer rooms with wide corridors based on the zoning that has been 
made in the floor plan design process. (Putra, 2013).  

Connectivity is an indicator in calculating interconnected spaces between one 
space and another. So that it can be concluded as an arrangement of space 
configurations to obtain the level of interaction with the spaces around it. Integration 
is a measurement pattern for each space against other spaces that are still in the same 
space configuration, and this is a conclusion point for assessing existing data. 
Intelligence is a combination of assessments of connectivity and integration, which 
will later show a correlation from the measurement results. These three patterns are 
used as a measuring tool to obtain achievement results in buildings. Space syntax can 
develop space configurations based on activity and psychological level for each 
individual (Mahendra, 2007). Not only space on a city scale but space on a building 
scale can also measure the interaction between space and its users (Puspitasari, 2020). 

According to (2013), Softball stadiums must provide a level of comfort, safety 
and clarity for user accessibility in the form of circulation or signage as well as spatial 
pattern configuration structures. Judging from the large number of users who use the 
stadium facilities simultaneously, the purpose of this study is to assess and readjust 
the spatial layout pattern inside and outside the stadium to get maximum accessibility 
in terms of connectivity and integration. There was a spread of access to activities by 
visitors based on their wishes before, during and after the game took place. This 
research focuses on the basic pattern of movement and distribution of users to 
determine the level of ease due to user activity regarding accessibility, which 
influences and is closely related to the configuration of spatial patterns in a softball 
stadium. This refers to the suitability of the size of the existing space. However, as the 
main point, the stadium must provide complete and adequate facilities for each user, 
especially for the spectators. 
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THEORY / RESEARCH METHODS 
 
The effectiveness of human mobility can be seen from the flow pattern of each human 
movement in the relationship between the building and the surrounding environment. 
The space syntax method is used to adjust and get the correct spatial configuration 
pattern by combining qualitative and quantitative descriptive. In addition, the spatial 
configuration analysis obtained related to the adjustment of spatial patterns in the 
stadium is used to determine the layout between spaces so that they function correctly 
and can provide convenience or difficulty in achieving space for its users. Space 
syntax is a method that builds attachments to patterns of relationships between spaces 
with spatial configurations in measuring instruments of spatial interaction in the form 
of graphics and statistics. This method also explains the arrangement of spatial 
configuration patterns, relationships between spaces, and spatial boundaries, as well 
as all the movement of activities in it. Space Syntax analysis can form road network 
patterns to foster integration connectivity and intelligence, which is lacking (Ulvianti, 
2018). 

According to Permana et al. (2020,) in a design building, it is necessary to have 
convenience in terms of circulation where the close distance between the nodes is the 
observation area with the path, which is the circulation path. Space syntax is used as 
a measuring tool in analyzing layout drawings or building plans related to the clarity 
of space (intelligibility) so that users can easily understand its activities. (Nurhalimah 
& Astuti, 2020). This will later provide an overview of easy accessibility for users in 
the softball stadium building. Through the use of DepthMap software, it is possible to 
determine the level of connectivity, integrity and intelligence of the spaces about the 
users. Space syntax connectivity calculates the amount of space that exists and is 
directly related to other spaces but still in a space configuration (Hillier et al., 1986) 
(Hillier et al., 1993). In connectivity, it is found that the level of interaction between 
one room and another space that is nearby. Integrity measures the position of space to 
other spaces but still in a spatial configuration (Hillier & Hanson, 1989) (Hillier et al., 
1993). In integrity, values are found from all available spaces, but the configuration 
is still the same. Intelligibility shows more about the relationship between 
connectivity and integrity (Hillier et al., 1986) (Hillier et al., 1993). Intelligibility 
measurements can provide results from spatial systems. 

Space syntax is a tool to test and get information related to the desired spatial 
formation and is based on spatial analysis parameters (Dursun, 2007). Clarity 
regarding accessibility will be presented in the axial line graph and visibility line 
graph, which makes it easy to search for space in the building. According to Hillier 
(2007), there are four essential elements in analyzing using space syntax, namely: 

a. Space syntax in a city space 
b. Space syntax provides spatial network analysis tailored to placement, 

building orientation and grouping. 
c. Space syntax observes the spatial network related to functional movement 

patterns. 
d. Space syntax develops existing theories and is then connected to networks in 

general to form a character. 
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 Objects are interdependent on one another in a network structure pattern and can 
be referred to as a configuration (Hillier et al., 1986) (Hillier & Hanson, 1989) (Hillier, 
2007). Natural movement,t or human movement, is the parameter of visitor activity 
in a building (Hillier et al., 1993). 
 The stadium is a building that contains facilities in the form of a large field and 
is surrounded by stands or seats for spectators (Ishak, 2019). Because the stadium 
consists of a large field, the stadium generally functions as a venue for sporting 
matches and music concerts. Because its function is for events that involve many 
people, of course, the size of the stadium building is also huge to accommodate all 
visitors. In order to increase the comfort of the stadium building, the stadium will 
usually be equipped with various facilities and many rooms. 
 Stadiums consist of many types, one of which is a softball stadium. Softball 
(softball) was first introduced in the United States and then entered Indonesia in 1960. 
Currently, softball in Indonesia has developed a lot, and the athletes have many 
achievements. Indonesian male athletes are ranked 19th and females 23rd based on 
the World Baseball and Softball Confederation (WBSC) (Pradnyaswari & 
Budisetyani, 2018). Judging from the many achievements that have been achieved, 
this sport has excellent potential to be increasingly in demand by the people of 
Indonesia. 
 
Spaces in Buildings 
 

Spatial planning in architectural composition aims to create suitable spatial 
arrangements, have accessibility between spaces that can support user activities in 
buildings, and improve psychological quality for users to create a sense of security 
and comfort, as well as one of the parts that affect the aesthetics of the building. Spatial 
planning does not only pay attention to geometric shapes but also the arrangement of 
spaces to create harmony. In general, a room is formed from three essential elements, 
namely the ceiling, walls, and floor (Prabowo et al., 2019). 

 
Space Syntax 
 

Space syntax is a technique that can be used to estimate, analyze, calculate, 
measure, and interpret a spatial configuration (Barada & Mutiari, 2013). The purpose 
of using space syntax techniques is to develop an understanding of how space works 
effectively. This technique already uses computer-based technology and is based on 
spatial pattern rules through empirical observation of how a spatial pattern will be 
used so visitors can find the movement patterns. 

The results of the space syntax analysis are in the form of intelligibility values 
or spatial clarity in the space configuration. The intelligibility value will be directly 
proportional to the level of activity in the room. The higher the value, the more 
activities are carried out and the higher the accessibility of visitors in a room. 
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RESULTS AND DISCUSSION 
 
The most significant problem is that there are still many stadiums in Indonesia that 
need to implement the pattern of movement of visitors in the building properly and 
correctly, so there are still crowds and even density inside the stadium, which makes 
users uncomfortable. In addition, the stadium must provide convenience for visitors 
inside the stadium to access other supporting spaces. The stadium must capture the 
basic pattern of visitor movement within the building regarding the influence of visitor 
distribution and accessibility in terms of spatial configuration (Nurhalimah & Astuti, 
2020). The circulation of a building must provide convenience in searching for the 
spaces inside, which are based on relevant spatial analysis (Natapov et al., 2015). 

 
Figure 1. Floor plan of softball stadium 1 

Source: Putra, 2013 
 

 
Figure 2. Floor plan of softball stadium 2 

Source: Putra, 2013 
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 The planning capacity of a softball stadium in Surabaya can accommodate as 
many as 3,000 spectators, so there is a need for parsing and easy accessibility for users 
(Putra, 2013). Density always occurs at the beginning and end of a sports match in the 
stadium building. Laying out spatial and circulation patterns is essential to reduce 
density and provide convenience for visitors to access various spaces in the stadium. 
Ease of accessibility can be monitored using descriptive qualitative and quantitative 
methods to determine the level of connectivity, integrity and intelligence with a space 
syntax approach. DepthMap is used as a measuring tool for getting measurable data 
results. 

 
Figure 3. Floor plan of softball stadium 3 

Source: Putra, 2013 
 

 
Figure 4. Floor plan of softball stadium 4 

Source: Putra, 2013 
 
 The softball stadium in Surabaya has a symmetrical floor plan on both sides with 
various spatial functions inside. The floor plan is implemented to be able to 
accommodate all visitors who are active in it, either watching matches or carrying out 
other supporting activities. In Figure 1 to Figure 4 are the spatial formations and floor 
plans of a softball stadium with conditions prior to calculating data connectivity, 
integrity and intelligibility analysis. From the design data of the softball stadium 
building plan from the ground floor to the 3rd floor (Figure 1-4), an analysis will be 
carried out to determine the movement patterns of visitors in the room from the spatial 
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configuration arrangement using DepthMap X-0.7.0. This softball stadium building 
has a floor plan of up to 4 floors, which will be known through the use of space syntax 
analysis for each area of the plan to find out the connectedness in the existence of the 
inner space. 
 
Connectivity Analysis 
 
In the early stages of the analysis, you are using the principle of axial line connectivity 
to obtain and know the results of the connectivity calculation values of the spaces 
inside each floor plan of the building. This achievement is to manage the connectivity 
between the distance and the depth of the softball stadium in Surabaya. 
 

 
Figure 5. Axial line connectivity floor plan of 1 softball stadium 

Source: Research team, 2023 
 
 From the value data in Figure 5 for the 1st-floor plan of the softball stadium 
building, it can be seen that the car park area on the inside or top side with fewer 
parking lots has a very high level of circulation interaction. The high level of 
circulation interaction is due to the shorter travel length of the car vehicle lane when 
compared to the circulation area of the car park below it. The parking area on the 
upper side has a sharper circulation curve than the circulation path for vehicles below, 
which is also the area most frequently traversed by car vehicles. In principle, the range 
is shorter, but the density of vehicles is denser and more. 
 

 
Figure 6. Axial line connectivity 2nd floor plan of softball stadium 
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Source: Research team, 2023 
 For the softball stadium building on the 2nd floor, by looking at Figure 6, it can 
be judged that the exit area has the highest spatial interaction. This is because of the 
visitor movement patterns in the building, which are mandatory and always 
accumulate in this area when a match is over. In addition, visitors must have a short 
exit behaviour to avoid long-term accumulation in the building, so access to multiple 
exits is a must-have for a stadium. The exit area of the stadium building must also be 
able to provide a good circulation flow from inside to outside of the building, whether 
an emergency occurs or not. The exit area of this building has the highest connection 
with the entrance area or gate ticketing, which are directly next to each other, to make 
it easier for visitors when they enter the softball stadium building and come back out 
of it. 
 

 
Figure 7. Axial line connectivity 3rd floor plan of softball stadium 

Source: Research team, 2023 
 
 On the 3rd floor of the softball stadium building, as shown in Figure 7, the 
assessment results showed that the largest interaction area was in the centre of the 
spectator stands area. This point is the area directly behind the softball pitcher and 
hitter. In addition, this area is also the most comfortable point in getting the viewing 
angle for the audience to watch a softball match. In other words, the tribune area is 
most in demand by the audience whenever there is a softball game with easy access. 
Meanwhile, the other seats in the adjacent tribune area are ranked hierarchically for 
the comfort level in watching the match. 
 

 
Figure 8. Axial line connectivity 4th floor plan of softball stadium 

Source: Research team, 2023 
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 Functionally, the 4th floor of the softball stadium building is more for private 
matters. Here, it consists of spaces that are not allowed and cannot be accessed by the 
general public. It can be seen in Figure 8 where the 4th floor of the softball stadium 
for the results of the interaction assessment between rooms is the largest in the central 
circulation area, directly in front of the access to the VIP elevator opening. This point 
is the most widely accessed because the primary access to this floor only uses vertical 
circulation, namely the elevator, apart from an emergency staircase, which can be 
used as vertical circulation in the event of an emergency on or on this floor. This area 
also acts as a liaison between the rooms on the 4th floor and the floor below. 
 
Integrity Analysis 
  
The next stage is also an analysis using the principle of axial line integrity. At this 
stage, the value of integration is an aspect of one's ease in achieving a space. This is 
seen from the aspect of circulation path density related to the effectiveness of 
accessibility in buildings between spaces. 
 

 
Figure 9. Axial line integrity floor plan of 1 softball stadium 

Source: Research team, 2023 
 
 From the results of the integrity analysis for the floor plan of the softball building 
on the 1st floor, it was found that the middle part of the car park area has a very high 
integrity value. This makes this area the easiest to reach and reach and integrate with 
various surrounding spaces. This area itself is an open area without any partitions so 
that softball stadium users can easily reach it. This floor itself is dominated by service 
and public zoning spaces.  
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Figure 10. Axial line integrity floor plan of 2 softball stadium 

Source: Research team, 2023 
 

 Meanwhile, on the 2nd floor plan, the integrity results were the easiest for the 
other rooms, namely in the indoor training area. This area has the most significant and 
broadest spatial scale so that the reach point is easier to find. This space can easily 
reach the inner or upper corridor of the softball building plan, which can be reached 
back easily to other parts of the room. 
 

 
Figure 11. Axial line integrity floor plan three softball stadium 

Source: Research team, 2023 
 

  In Figure 11, in the outline of the integrity pattern of the softball building on 
the 3rd-floor plan, it can be seen that the achievement points are scattered in several 
areas. Here, the areas that can easily reach and have the highest achievement with 
other spaces are in the inner corridor. In this area, visitors can easily reach one room 
with another, designed to form an open space without a partition. 
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Figure 12. Axial line integrity floor plan four softball stadium 

Source: Research team, 2023 
 
 While the results of the calculation analysis using the axial line integrity pattern 
on the 4th floor, it was found that the area that is easiest for users to reach is the 
corridor space. This area is the primary access to the surrounding rooms, considering 
that this floor only has a few unique rooms or rooms (VIP). The corridor on this floor 
plays a significant role in making it easy to reach other spaces. 
 
Intelligibility Analysis 
 
The intelligibility value is obtained from the analysis of the results of the relationship 
between the connectivity value and the integrity value, in which the intelligibility 
value is to obtain the clarity value of the two variables. In principle, the relationship 
between a space can be easily recognized if the values of the two variables are getting 
stronger. 
  

 
Figure 13. Axial line intelligibility floor plan of a softball stadium 

Source: Research team, 2023 
 

 For the results of the intelligibility analysis on the first floor of the softball 
stadium building, from Figure 13, a value of 0.0072 is obtained, which is due to the 
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spatial arrangement pattern in the stadium, which is wide and open in the parking lot 
area so that the reach of people in accessing one room to another is quite far due to 
the broad floor plan. So, with this form, the condition of the spatial configuration 
system is not optimal, and everyone in their activities needs to be sufficiently 
available. More precise spatial patterns are needed so that stadium visitors can easily 
understand the attainment and relationships between spaces. 
 

 
Figure 14. Axial line intelligibility softball stadium floor plan 2 

Source: Research team, 2023 
 

 On the 2nd floor of the softball stadium plan, some spaces are complex and more 
general because this floor is the point where the floor area has the most reach and 
access to other rooms. The results of the intelligibility analysis value on the 2nd-floor 
plan are 4.53093, which means that this floor has a spatial configuration structure that 
is not very good in terms of ease of accessibility. This makes the quality of the space 
for the convenience of activities not available properly and requires rearrangement of 
the placement of the spaces. 
 

 
Figure 15. Axial line intelligibility floor plan of 3 softball stadium 

Source: Research team, 2023 
 

 Meanwhile, on the 3rd floor (Figure 15), in the floor plan of this softball stadium, 
the intelligence analysis results obtained a value of 0.00083. From the results of these 
figures, it is also concluded that the 3rd floor still needs to be better organized for the 



Journal of Architecture & Environment | Vol. 22, No. 2, Oct 2023: 153 - 168 
 

 165 

conditions of the existing rooms. This is because, on this floor, there are many 
circulation paths with a large enough area for access to the stands. Therefore, the 
condition of the spatial pattern structure with the floor plan configuration still needs 
to provide ease of activity for the audience. So, it is necessary to clarify the access 
paths in the stadium for each space configuration for visitors. 

 

 
Figure 16. Axial line intelligibility softball stadium 4th-floor plan 

Source: Research team, 2023 
 
 As seen in Figure 16, the results of the intelligibility analysis are obtained with a 
value of 0.546, which means that it has a spatial configuration close to number 1, 
where the structure and configuration of the spaces inside are good. This makes 
optimal quality and ease of achievement clear for each space. The 4th-floor plan has 
an area relatively small or not as large as the floors below it so that the reach and reach 
between the spaces become more transparent and better. So, in setting the distance 
between spaces, the boundaries and the direction of achievement in each of these 
spaces must be clear. 
 
 
CONCLUSIONS 
 
By mapping the axial line pattern for the correlation of space syntax connectivity and 
integrity, it can be concluded that the circulation pattern of reaching space is for one's 
convenience and the relationship related to the distance and depth of space with the 
number of available spaces is influenced by the function and extent of the space 
formed. From the results of data processing using the space syntax, it is also concluded 
that visitors will choose and pass through areas with spaces with broad shapes in 
dimensions and are easy to reach between one room and another. In addition, space 
syntax can provide analysis results related to the spread for users in softball stadium 
buildings and movements to and from other spaces that start from high-intensity 
spaces. In the pattern of inter-room relationships for ease of user activity, it feels very 
far-reaching, especially on the 1st to 3rd floors. There needs to be a clear link on these 
floors to understand the spatial configuration structure for the users inside. The floor 
that has the most optimal quality with an intelligibility value close to 1 is floor 4, 
where on this floor, the range of activities is relatively close together and not too wide. 
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In general, it can be concluded that the shape of the room, the size of the room and 
the area of the room have a significant influence on the formation of accessibility for 
the ease of reaching a room in the softball stadium building plan. 
 Suggestions from the results of this space syntax analysis research are that a 
softball stadium building has a spatial composition with various functions in it. Hence, 
the spatial composition that can be used as a standard is to readjust it to help bring out 
the exact shape and layout of a softball stadium next. 
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