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Abstract 

Recently, the demand for museums is increasing because people‟s cultural 

level has been improved. In addition, the number of museum extensions is 

increasing due to the increased number of collections. While there have been 

prior studies on museums, their focus is mostly on museum exhibitions and 

circulation paths. There are fewer studies regarding the change of spatial 

composition before and after museum expansion. Therefore, this study aims 

to establish basic data for future museum extension by analyzing the change 

of spatial composition for extended museums. The results of this study are as 

follows. In a museum that has been recently extended, the proportion of 

exhibition space, storage space, and public space is increasing. In particular, 

the proportion of experience space is increased after extension, which 

suggests its growing importance. Meanwhile, there is no change with office 

spaces and other spaces and its proportion is decreasing because the total 

building area is increased due to extension. That is, the proportion of office 

spaces and other spaces is decreasing after extension. Although the extension 

of a museum increases the length of a circulation path, the increased rate of  
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visitors‟ observation time is not high. Therefore, it is estimated that the  

concentration level is lowered and the observation time is also affected by 

the lowered concentration level when a circulation path is lengthened. As 

mentioned earlier, a rest area should be appropriately added to a circulation 

path. This study is meaningful in terms of establishing basic data regarding 

the changes in spatial composition before and after museum extension. 

However, there is a limitation in the analysis because an audience‟s 

perception and psychology is not considered. Various studies that can 

improve this limitation should be conducted in the future. 

 

Keywords: Museum, Extension, Space syntax, Spatial composition, 

Circulation path 

1 Introduction 
 

1.1. Study Background and Objectives 

Although the number of museums in Korea is steadily increasing, the 

number of museums compared to the population is significantly lower than 

that of other major Organization for Economic Cooperation and 

Development (OECD) countries, including the United States. [1-4] For 

example, according to a survey regarding the number of visits to museums 

performed by the Ministry of Culture, Sports and Tourism in 2018, only 16.5 

out of 100 people visited museums in one year. [5] Accordingly, the Ministry 

of Culture, Sports and Tourism announced a mid- to long-term plan of 

promoting museums and art galleries to increase the museum usage rate to 

30%. The organization also planned to raise the population number per 

museum to 39,000 by 2023. These objectives were made with the intent of 

strengthening publicity, deepening expertise, and securing sustainability 

based on the vision of „museums and art museums that enrich life with 

culture.‟ To meet these objectives, continuous securing museum facilities is 

critical. 

The existing museums need an additional space for exhibition and 

collection because the collections increase as time passes. [6-8] Recently, a 

museum is not only required to fulfill the function of preserving and 

exhibiting the past but also to communicate with a society. [9, 10] Therefore, 

new functional spaces that had been not seen in the past are being introduced. 

To adopt these changes, an extension can be one of the solutions for existing 

museums. The museum extension is mandatory and the number of museum 

extensions is increasing. However, there have been few studies on this issue 

despite the necessity and demand for museum extension. 

Therefore, this study aims to establish basic data for museum extension by 

analyzing the changes of spatial composition before and after extension for a 

few actual museum extension cases. 
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1.2. Study Methodology and Scope 

As shown in Fig. 1, the analysis of spatial composition change according 

to museum extension is performed according to the following procedure. 

First, as a step for literature review, studies regarding the structure and 

extension of a museum were reviewed. In addition, the concept and method 

of extension were reviewed. Second, as a step to select a target for the 

analysis of changes in the spatial composition before and after museum 

extension, only museums with an actual extension were selected. In addition, 

the target was limited to the cases whose extension was made after the year 

2000, and more than 10 years have passed since extension. The reason for 

limiting the analysis to the cases whose extension was made after 2000 is that 

most museum extensions were made after this year. [11] Third, this study 

selected three key analysis items (change in the building area resulted from 

museum extension, change in the proportion of constituent elements of a 

museum, and change in the circulation path) when analyzing the changes in 

spatial composition that resulted from museum extension. 

 

Fig. 1  Flowchart of study 

2. A Study on the Museum and Extension 

2.1. Concept of Museum and Study Trend 

The International Council of Museums defines a museum as a „social 

institution that collects, preserves, delivers, and exhibits representative 

heritages of nature and mankind for the purpose of increasing knowledge, 

protecting cultural and natural assets, and developing education and culture.‟ 

Due to these typical spatial characteristics of a museum, it is providing a 

space of social interaction, an active participatory space for valuable and new 

experiences, a comfortable space, and a space for learning. A museum is an 

important institution that plays multiple roles. For example, the museum 

performs a social and cultural role that reflects society and helps people 

understand cultural diversity, an economic role that helps stimulate the local 

economy, and a political role that promotes national unity. Therefore, it is 

necessary to promote people‟s participation through its extension. As shown  
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in Fig. 2, as the museum function of preservation and exhibition of the past is 

more diversified with detail segmentation, further increased demand for its 

extension is expected. [11, 12] 

 
Fig. 2 Segmentation of museum functions 

 

There are various criteria to classify museums. Typically, they are 

classified per establishment institution, exhibition theme, and exhibition 

method. In the case of classification per establishment institution, there are 

national museums established by a nation, public museums established by 

local governments, private museums established by individuals or 

companies, and university museums operated by universities. In the case of 

classification per exhibition theme, there are general museums that 

comprehensively collect and manage cultural assets and relics without a 

specific theme and specialized museums that collect and manage items of 

specific themes. The specialized museums can be subdivided into humanities 

museums and natural world museums. In the case of classification per 

exhibition method, there are indoor exhibitions of a traditional museum, 

outdoor exhibitions of an outdoor exhibition museum, and cyber exhibitions 

through the internet. The spaces constituting a museum are classified into 

exhibition space, storage space, office space, and public space according to 

their characteristics. [13] 

As shown in Table 1, there are various studies regarding these subjects, 

but there are none regarding extension. This fact represents the validity of 

this study. 
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Table 1. Consideration of museum-related precedent study 

Study Title Author 
Publishing 

Year 

Study 

Objectives 

Museum 

Extension 

status 

A Study on the 

Architectural differences 

between National History 

Museum and Public 

History Museum This 

study aims to compare, 

and anal [14] 

Y. Seo 2003 

Compare and analyze 

the architectural spatial 

characteristics of 

museums, and present 

the design direction of a 

museum exhibition hall 

based on the analysis 

× 

A Study on the Space 

Program between History 

Museum and Art Museum 

considering their 

exhibition program - 

Focused on Exhibition 

Spaces [15] 

Y. Seo 2004 

Compare and analyze 

the space program of 

exhibition and storage 

spaces for efficient 

museum and space 

planning 

× 

A Study on the Design 

Guidelines of a Storage 

for Conservation of Relics 

in a Museum [16] 

S. Jung 2006 

Extract the spatial 

planning elements of a 

museum storage space 

and present guidelines 

× 

A Study on the 

Relationship Between the 

Spatial Configuration and 

Visitor's Movement in 

Museum(Ⅰ) [17] 

C. Lim and 

 M. Park 
2006 

Construct the basic 

design data of a 

museum exhibition 

space by understanding 

visitors‟ movement 

according to the 

structure of an 

exhibition space 

× 

A Study on the change 

process of museum 

building and exhibit space 

[18] 

S. Kwon and  

H. Kwon 
2012 

Present the direction of 

a museum by analyzing 

the transition of a 

museum exhibition 

space 

× 

A Study on the Utilization 

of Space Design in 

Museum Exhibition [19] 

H. Ahn 2012 

Review the spatial 

design utilization plan 

for a planned exhibition 

in a museum and 

present basic data for 

exhibition planning 

× 

A Study on the Effect on 

Visitors' Behavior in 

Museums by Perceiving 

of Exhibition 

Environment [20] 

S. Jeong 2014 

Verify the correlation 

between the museum 

exhibition environment 

and observation 

behavior and establish 

basic design data for 

museum exhibition 

space 

× 
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A Study on the Complex 

Cultural Spatialization of 

Museums[21] 

D. Kim 2015 

Propose a plan for the 

function, content, and 

the space of museum 

complexation to present 

the direction of museum 

complexation 

× 

Museum exhibit space 

structure and diversity of 

visitors' movement [22] 

M. Park 2019 

Identify visitors‟ 

patterns according to 

the structure of a 

museum and establish 

basic data for museum 

design 

× 

An analysis of museum 

exhibition space using 

space syntax theory [23] 

Y. Kim 2019 

Perform quantitative 

analysis for a museum 

space and compare the 

results to present basic 

data for museum design 

× 

 

2.2 Composition of Museum 

Depending on whether museums are used for public purpose or according 

to the founder‟s direction, museum types are classified into a national 

museum, a public museum, and a private museum, as shown in Table 2. 

Museums are also divided into a general museum that houses various 

exhibits at the same time and a specialized museum that displays on a certain 

subject according to the exhibition contents. As the name suggests, this 

general museum displays the exhibition type to gather various types of 

exhibits together and the specialized museum displays articles on a certain 

subject that can be divided into history, archaeology, art history, 

anthropology. and science. In addition, these subjects are subdivided into 

folklore, industry, communications, transportation, medicine, and 

calligraphy. [24] 

Modern museums have more diverse and specialized functions than the 

previous museums in the past. The museum can be divided into many rooms 

according to its function. Architects plan the arrangement of such rooms in 

the way to assemble similar functions in terms of efficiency instead of simply 

arranging such rooms in order to consider people who actually use them. 

Detailed differentiation of these rooms requires such structure by priority. In 

space zoning, the term “Area” is a larger unit of the room. In theories that 

introduced a museum, this term is used less frequently. However, the 

museum is divided into a number of rooms and then each room is introduced 

when its functions are explained. The idea regarding how to divide the area 

in the museum significantly affects the space arrangement for grouping 

relevant rooms. Generally, the museum space can consist of four separate 

spaces. The museum space is classified into the exhibition space, storage 

space, office space, and public space according to its respective nature. First, 

the exhibition space is divided into the exhibition facility and the accessory 

exhibition facility. Since this space accounts for the widest area with the 

single function in the museum with the most frequent movements of visitors  



 
 

A Study on the Environmental Spatial Composition Change According to the  

Extension of the Museum 3113 

 

through the circulation path, it should be planned in close connection with 

the exhibition program for space organization. According to the exhibition 

function, the exhibition space can be divided into four spaces. Such spaces 

can be composed in various forms and contents including planned exhibition, 

permanent exhibition, special exhibition, and storage exhibition. In addition, 

the location of such spaces can be finalized in the whole area according to 

their unique characteristics. Second, the storage space is the space for safely 

preserving the museum‟s collection. Sufficient storage space should be 

prepared in consideration of an increase in the collection in the future, and 

such space should be unseen and well controllable to prevent theft. In 

addition, the storage space should accompany facilities for unloading, 

packaging, and disassembling the collection and other management and 

accessory facilities. Third, the office space is the space for museum 

employees to carry out a variety of their tasks. This space is located in a 

place that is not a hindrance to the visitor circulation path and is located 

above the ground for smooth work execution. The public space is the space 

for visitors that leads their participation through various programs related to 

the exhibition in addition to the exhibition itself. More museums are adopting 

public space since the museum‟s functions as a multiplex cultural space have 

been subdivided. [25] 

                Table 2. Type of Museum 

Classification Contents 

Main agent of 

establishment 
National museum, Private museum 

Exhibition contents 

General 

museum 

A museum that collects, stores, and exhibits materials 

regarding two or more subjects including liberal arts, history, 

and nature  

Specialized 

museum 

A museum that displays the collection only on a certain subject 

that can be divided into history, archaeology, art history, 

anthropology, and science and can be subdivided into folklore, 

industry, communications, transportation, medicine, and 

calligraphy 

 

2.3. Extension Concept and Role 

Extension is adding a new space to an existing building, leading to an 

increased floor area through construction. Of the various extension types, the 

most typical include vertical, horizontal, separate, separate building, and 

customized extensions. As shown in figure 3, The vertical extension adds 

several floors on top of an existing building and is adopted to reduce 

extension cost or in cases where a horizontal extension is not affordable. The 

horizontal extension additionally increases a floor area lengthwise and 

widthwise, but there is a financial burden of bearing remodeling costs. The 

separate extension adds an area to the side of an existing building, but there 

is a separation between the old and new buildings. In this case, there could be 

a rental income from the additional area. The separate building extension  
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constructs a new building separately on the site where there is an existing 

building, and this is the safest method as this is not an extension of the 

existing building. The customized extension repairs only old drainage pipes, 

interior materials, and restrooms without adding an additional area, so this is 

the most low-cost type. [26] 

 

 
Fig. 3 Type of Extension 

 

2.4. Review of Museum Circulation Path 

The circulation path in a museum is an important factor when planning a 

museum because it affects the amount of information and knowledge that 

visitors can acquire.  As shown in figure 4, The museum circulation paths are 

divided into a suggested path and random path. [27] A proposed path induces 

visitors‟ movement by using visual media such as colors or lighting without 

installing obstacles that may disturb the visitors‟ movement. A random path 

is a path selected by a visitor without any guidance in an exhibition hall. A 

guided path is a unidirectional path along spaces or articles on exhibition 

without a freedom of movement choice. Meanwhile, a circulation path is 

classified per the number of entrances and exits in a museum. The circulation 

path can be divided into a centralized circulation path and a distributed 

circulation path. The centralized circulation path allows control and 

monitoring, enabling visitors to experience organized routes in this system. 

However, a disadvantage is that visitors may be impressed by other relics 

before they encounter a particular item. Because a distributed circulation path 

has two or more entrances and exits, visitors do not have to follow a specific 

path. The visitors are free to wander around, but they cannot see all the 

displays in a single visit in the „free observation‟ system. Therefore, they 

need to visit the museum several times to see more.  
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Fig. 4 Type of Circulation Path 

 
3. Analysis of Spatial Composition for Museum Extension 
 
3.1Analysis Method 
 

As a study of analyzing the spatial composition change before and after 

museum extension, this study analyzed the floor plan change before and after 

museum extension. The analysis results derived in this study are as follows:  

First, the building area change before and after museum extension was 

derived. Second, the change in the proportion of exhibition space, storage 

space, office space, and public space constituting a museum was derived. In 

addition, the proportion of an experience space was also analyzed. Spaces 

that merely provide visual exposure were excluded from the museum 

experience space. Instead, only spaces where visitors‟ actions actually occur 

were considered. Third, visitors‟ circulation path and observation time were 

derived and the observation times were based on the data provided by 

museums. 

 
3.2. Analysis Target Selection 

As shown in Table 3, this study selected a total of four museums that were 

actually extended and operating. In addition, 10 or more years have passed 

since their extension and all are national or public museums. 
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             Table 3. Outline of analysis target 

Museum 

Name 
External Image Internal Image Outline 

Iksan 

Museum 

  

▪ City: Iksan 

▪ Exhibition Theme: Relics 

▪ Open Date: 1994.10 

▪ Extension Date: 2020.01 

▪ Extension Method: 

Horizontal Extension 

Buyeo 

Museum 

  

▪ City: Buyeo 

▪ Exhibition Theme: Relics 

▪ Open Date: 1945.10 

▪ Extension Date: 2011.07 

▪ Extension Method: 

Horizontal Extension 

Daegu 

Museum 

  

▪ City: Dagu 

▪ Exhibition Theme: Relics 

▪ Open Date: 1994.12 

▪ Extension Date: 2006.10 

▪ Extension Method: 

Horizontal Extension 

Ulsan Onggi 

Museum 

  

▪ City: Ulsan 

▪ Exhibition Theme: Pottery 

▪ Open Date: 2009.1 

▪ Extension Date: 2017.02 

▪ Extension Method:  

Horizontal Extension 

 

 

3.3. Analysis Results and Discussion 
As a study of analyzing the spatial composition change caused by museum 

extension, this study analyzed the increase in building area, the change in 

spatial composition ratio, and the change in circulation path. The results are 

as follows. 

First, as shown in Table 4, the increase rate of total building area before 

and after extension was 152.3%, 25.2%, 70.7%, and 6.0% for Iksan Museum, 

Buyeo Museum, Daegu Museum, and Ulsan Onggi Museum, respectively. It 

is estimated that the increase was caused by various factors such as the 

increased number of exhibition themes or collections. 
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Table 4. The Before and After Building Area of Extending the Museum 

M
u
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u

m
 

N
a
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e 

Total Building Area (m2) 
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R
a

te
 (

%
) 

Before  

Extension (m2) 

After 

 Extension (m2) 

Ik
sa

n
  

M
u

se
u

m
 

 

 

152.3 

2,972 7,499 

B
u

y
eo

  

M
u

se
u

m
 

 

 

25.2 

11,124 13,924 

D
ae

g
u

  

M
u

se
u

m
 

  

70.7 

11,080 18,918 

U
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 O

n
g
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M
u
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6.0 

1,655 1,755 
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 Second, the proportion of spatial composition before and after museum 

extension is shown in Table 5. The exhibition space, storage space, and 

public space are increased but the proportion of office space and other spaces 

is decreased. It becomes evident to identify what is becoming more important 

to modern museums when observing this proportion change before and after 

museum extension. In addition, it can be seen that experience is recently 

becoming important in a modern museum while simply an exhibition was 

important in the past. In fact, the average percentage of an exhibition area 

was increased by 4.9%, but that of an experience area was increased by 

10.1%. The office space in a museum has not actually increased, and its 

proportion was decreased as the total building area was increased. It can be 

seen the percentage of a public space was increased by 5.7% than before, 

which proves that a museum is becoming a complex cultural space with more 

functions as shown in Fig. 1 above. 

Table 5. The Before and After Spatial Composition Proportion of Extending 

the Museum 

Museum  

Name 
Extension 

Spatial Composition 

Exhibition 

Space 

(Experience 

Space) 

Storage 

Space 

Office 

Space 

Public 

Space 
Other 

Iksan  

Museum 

Before 
31.5%  

(5.5%) 
24.9% 16.9% 8.8% 17.9% 

After 
38%  

(15.0%) 
27.4% 11.3% 13% 10.3% 

Buyeo  

Museum 

Before 
32.1%  

(7.4%) 
24.8% 22% 9.9% 11.2% 

After 
39%  

(17.8%) 
25.1% 8.7% 13.8% 13.4% 

Daegu  

Museum 

Before 
28.3%  

(3.8%) 
20.4% 23.2% 10.8% 12.3% 

After 
31.2% 

(13.9%) 
25.9% 15.1% 19.1% 8.7% 

Ulsan Onggi 

Museum 

Before 
43.1% 

(11.5%) 
28.2% 12.1% 5.5% 11.1% 

After 
46.3% 

(21.9%) 
32% 5.1% 11.8% 4.8% 

Increase/decrease of spatial 

composition average proportion 

before and after museum 

extension  

4.9%  

(10.1%) 
3.0% -8.5% 5.7% -3.8% 

Third, the change in a circulation path due to museum extension is 

shown in Table 6 and the length of a circulation path due to museum 

extension is 72.6% longer on average. However, visitors‟ actual observation 

time increases only by 21.8% even after extension. This indicates that the 

actual observation time does not increase in proportion to the increase in 

exhibition area. This can be explained when considering visitors‟  
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characteristics. This is because visitors‟ concentration level decreases when a 

circulation path becomes longer. Therefore, it is necessary to help visitors 

maintain their concentration level by providing some areas for rest along the 

circulation path if the path becomes longer due to museum extension. 

Table 6. The Before and After Visitor Circulation Length and 

Observation Time of Extending the Museum 

Museum Name 

Visitor Circulation length (m) Observation time (min.) 

Before After 
Rate of 

increase (%) 
Before After 

Rate of 

increase (%) 

Iksan Museum 160 395 146.8 23 28 21.7 

Buyeo Museum 830 1,164 40.2 48 55 14.6 

Daegu Museum 864 1,594 84.4 51 68 33.3 

Ulsan Onggi 

Museum 
85 101 18.8 17 20 17.6 

average growth 

rate 
- - 72.6 - - 21.8 

 

4. Conclusions 
 

As a study of analyzing the spatial composition change before and after 

museum extension, this study analyzed the changes in building area, spatial 

composition ratio, and circulation path for extended museums. The results 

are as follows. 

Although museum extension increases a building area, the proportion of 

exhibition space, storage space, office space, public space, or other spaces in 

a museum is different. Some spaces increase as others decrease. The 

proportion of exhibition space, storage space, and public space has increased 

after extension. In particular, it can be seen that the proportion of an 

experience space is increased, indicating its increasing importance. In 

addition, the proportion of a public space is increasing, which means a 

museum is becoming a complex cultural space with more functions. 

Meanwhile, the office space and other spaces in a museum have shown no 

change in their areas, and its proportion is being decreased as the total 

building area is increased. This means that the proportion of office space and 

other spaces is decreasing after extension. 

Observation time was expected to be longer because of the extended 

length of a circulation path after extension, but the actual observation time 

was not increased proportionally. It is estimated that visitors‟ concentration 

level decreases when a circulation path is merely lengthened, which affects 

the observation time. Therefore, as described above, it is necessary to 

provide some areas for rest along the circulation path. 
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As a study on the spatial composition before and after museum extension, 

this study is meaningful in that it can be used as basic data for future museum 

extension. However, this study focused on the quantitative spatial 

composition before and after museum extension and did not properly reflect 

visitors‟ psychology and cognition levels, etc. Therefore, an advanced study 

reflecting these considerations should be conducted in the future. 
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