
1. INTRODUCTION

1.1 Research Background and Purpose
Recently, North Korea has participated in the Ramsar 

Convention on the Protection of International Wetlands and 
has been actively engaged in international activities since its 

establishment in May 2018. As a result, South Korea’s Suncheon 
City is promoting inter - Korean exchanges, such as joint 
development of eco - tourism programs with North Korea. 
In addition, the hosting of the 2018 Pyeongchang Winter 
Olympic Games in South Korea has been actively initiated 
by South Korean Art Troupe Pyongyang and the third inter-
Korean summit, and the possibility of unification is increasing. 
However, in case of a unification situation, North Koreans are 
concerned about the sudden inflow of South Koreans and it is 
necessary to prepare a strategy for securing housing facilities in 
case of such a situation. It is also necessary to secure the aging 
North Korean architecture against the natural disasters that are 
most frequently occurring, even if the North Koreans do not 
experience rapid population migration. 

Although there’re many studies on securing the safety of 
old buildings, there is little research on the systematic analysis 
of existing buildings in North Korea and securing safety 
considering the unification situation. There is a suggestion for 
provision of temporary housing facilities as a measure to cope 
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with mass migration of North Korean housing. In this case, it is 
necessary to propose measures to establish short-term residence 
rather than simple disaster relief facilities. 

In this study, we systematically surveyed the construction 
level of North Korea, the housing situation, and the structural 
performance of standard houses. Through this, we propose 
a reinforcement plan and provision of temporary housing 
facilities for various disasters and emergencies until long-term 
residential facilities are provided after unification. 

1. 2 Analysis of Existing Research
This study has identified the latest economic situation of 

North and South Korea through the Statistical Office’s North 
Korea Statistical Data (the main statistical indicator of North 
Korea in 2017), the Ministry of Unification and the Economic 
Statistics System of the Bank of Korea, and analyzed the 
keywords which are“The North Korea Housing”, “The North 
Korea Construction”, “Temporary Housing Facilities” and more. 
In the previous studies, the study on the political systems and 
ideas of North Korean architecture was the main focus, and 
the research data related to the structural performance of the 
North Korean housing covered in this study showed that the 
amount of this study showed that the amount of this study is 
insufficient compared to the North Korean housing market and 
policy data. Recent studies on North Korea include the study 
of (Choi, 2017), which analyzes the state of housing supply in 
North Korea through analysis of press release date, and the study 
on the origin and change patterns of all rooms in the North 
Korean apartment complex (Kim, 2017). In addition, research 
on North Korea has been actively carried out in the Korea Land 
and Housing Corporation (LH). The contents of the research 
are as follows: Analysis of the status of housing in North Korea, 
analysis of the status of construction infrastructures to South 
and North Korea development cooperation, and technology 
development. 

A number of studies have been carried out on quake-resistant 
and temporary housing facilities in Gyeongju and Pohang 
in 2016 and 2017. In particular, studies related to seismic 
reinforcement of school facilities, An experimental study was 
conducted on the seismic performance of school buildings 
following the reinforcement of steel ash by Lee et al. (2013), 
and the strength and ductility of the reinforced steel frame were 
analyzed. The study of temporary housing facilities has a case 
study on the type of temporary housing by disaster in Moon and 
Lee (2006)

2. HOUSING STATUS AND CONSTRUCTION STATUS 
IN NORTH KOREA

2.1 North Korea’s Economic System and Status
North Korea’s economic system is basically a planned 

economy and it is based on socialist ownership system. The 
system in which the means of production and products are 
owned entirely or collectively is called socialist ownership. In 
the Socialist Constitution, the means of production are owned 

by the state and social partners (Article 20). This means that the 
social possession of the means of production is divided into state 
ownership is (Article 21) and ownership of social cooperatives 
(Article 22).  (IUE, 2017) These properties, of course, also 
influenced architecture in particular, which was particularly 
important because it removed the pre-modern elements and 
created an environment that would make individuals and 
families suitable for socialist production. (Hong, 2004) 

In order to compare the economic level of North and South 
Korea, the population size of North and South Korea from the 
year 2000 to 2015 and the size of the economy as of 2016 are 
shown in Figure 1 and Table 1. The difference in population 
between South and North Korea is twice as high as that of South 
Korea. The index of Gross National Income (GNI) is about 45 
times bigger than that of Korea. IN the case of construction 
industry, South Korea is 26.4 times higher than North Korea, 
which shows that the economic difference between South Korea 
and North Korea is somewhat large. 

Figure 1. Population Trends of South and North Korea      
(Statistics Korea, 2016;  Economic Statistics System, 2016)

2.2 North Korea Construction Industry Status 
In the e arly days of  North Kore a,  the poor housing 

environment was a process of growing along with the anxieties 
and empirical heritage of the Soviet Union’s past socialist 
construction process. However, after the formation of “the 
Juche ideology” of North Korea, the North Korean style was 
used beyond the influence of the Soviet Union, and the North 
Koreans style of architecture was formed. Immediately after the 
liberation, construction of factories, schools and hospitals with 
public character was given priority due to the lack of building 
materials, and institutions and houses were constructed 
secondarily. In addition, the construction of socialism appeared 
like a brilliant national institutional building and a straight 
stretch of bridged. Most of the buildings in North Korea were 
visible objects that express the superiority of socialism both 
inside and out, and they could be regarded as loyalty mark to 
leaders and evaluation for external promotion.

In the case of North Korean housing, the supply of 1.2 million 
homes was planned in the early 1960s. Of these, about 185,000 
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rural construction units were organized after the guidelines 
for the supply of 600,000 rural houses were announced. The 
operation of the construction site was carried out by a flow-type 
method to enhance the efficiency of the process. But, there have 
been many cases of lack of construction materials, so alternate 
technologies and materials such as lightweight prefabricated 
houses using thin concrete plates and concrete column members 
and sari-based concrete using rebar instead of reinforced 
concrete have been developed. (Hong, 2004; Lee, 1999; AIK, 
2016) For the nationally important construction project, a 
speedboat youth strive team participated in the construction 
and a special engineer unit specializing in construction existed 
in the military. (Han, 2003) 

After the regime changed in 1998, the economic situation 
deteriorated and the productivity and operation of the factories 
deteriorated. Therefore, seriously aged factories and companies 
such as alternative glass factory and fertilizer workplace such s 
Nampo smelter have discard or shut down facilities. Other non-
serious categories have been classified as technical revision or 
new subject and have started to improve the industry. However, 
due to the low productivity and utilization rate of key core 
industries such as the energy sector, industrial restructuring has 
led to a limited form of normalization of some industries (coal, 
rail transport, metal machinery, and power). In addition, the 
economic policy of the Son-gun military was based on economic 
policies and focused only on normalization of the industrial 
sector related to the military industry. As a result, mining and 

manufacturing industries have escaped from extreme decline in 
productivity in the 1990s, but the utilization rate has remained 
below the level of the late 1980s. In contrast, construction and 
service sectors have shown relatively constant revitalization since 
the late 2000s. This seems to be due to the fact that the service 
industry is becoming more active, mainly in the distribution 
sector because of the promotion of construction projects and the 
spread of marketization in order to build the achievements of the 
hereditary regime in a short period of time. (IUE, 2017) 

Table  1.  Population and Economic Status of South and North Korea

Categories South
 Korea(A)

North 
Korea(B) (A/B)

Population (1,000) 51,246 24,897 2.06

Normal GNI (1000,000,000) 1,639,067 36,373 45.06

The Normal GDP 
Construction Industry 

(1000,000,000)
84374.4 3,194.7 26.41

Table  2.  Cement Production of South and North Korea       
(South) Korea Cement Association,(North) Statistics Korea

year
Cement Production (Unit: 1,000 tons)

South Korea North Korea

2016 56,741.8 7,077

2015 52,043.6 6,697

2014 47,047.9 6,675

Table  3.  Housing Policy Period and Housing Supply Plan and Performance by Economic Planning Phase in North Korea

North Korean Housing Construction Policy Economic Industry Policy 
Linkage

Supply Plan (Unit: 
10,000) 

Supply Performance 
(Unit: 10,000)  Periods Years Main Contents

The First 
Period (1945~1956) Nationalization and Redistribution 

Process of Private Housing - -

The Second 
Period (1957~1976)

Post-war estate regeneration 
and Central Housing Policy, 

Construction and Housing Supply by 
the Government 

The First Five-Year Plans 
(1957~1960) 60 15

The Seven-Year Plans 
(1961~1970) 120 80

The First Six-Year Plans 
(1971~1976) 200 88

The Third 
Period (1977~1989) Decreasing of New Housing From 

the Decline in Economic Growth

The Second Seven-Year Plans 
(1978~1984) 140~210 70~105

(Estimate)

The Third Seven-Year Plans 
(1987~1993) 105~140 16

The Fourth 
Period (1990~1999)

Almost No New Housing Supply 
due to System Instability, Self-Help 
Housing Construction and Housing 

Policy Deviation, Relaxation 
of Housing Control Except for 

Pyongyang

A March of Hardship 
(1994~2000) - 30

The Fifth 
Period (After1999)

Tacit Approval to Illegal Housing 
Transaction, Housing Rent Paid by 
Resident, Arrangement of a Partial 

Market Economy

(1999) - 6.2

(2000~present) 10 2~2.5
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North Korea’s construction materials were produced under 
a supply plan and were not recognized as commodities, as 
most imported low-quality Chinese products. Although the 
construction materials industry in North Korea and the cement 
sector is the only one that has sufficient supply capacity, as 
shown in Table 2, the cement production in North Korea is 7 to 
8 times lower than that in South Korea. Also, due to the aging of 
facilities and low quality, it is considered as not suitable for the 
construction of large buildings. Other construction materials 
such as glass, brick, interior materials, and rebar are very poor 
in quality and have very poor supply capacity compared to 
demand. 

2.3 Housing Construction Status
The four pillars of early North Korean housing policy can 

be said to be uniformity of construction, the construction of 
housing complexes, the industrialization of construction, and 
the destruction of construction. However, the uniformity of 
the construction has diversified around Pyongyang since the 
1970s, and some of the construction of the housing complex is 
still maintained, but as the construction of single - family houses 
centered on high-level officials increased, the direction of initial 
housing policies was different from the direction of time. (Lee, 
2015) In addition, North Korean housing is produced under 
the planned economy as mentioned above, and it is a form of 
making a supply plan in the country and accumulating the 
results according to the plan. Despite the housing supply plan, 
however, due to the lack of real housing supply, trading market in 
which housing transactions have been privately conducted has 
been formed since the 1980s. In the mid-1990s, the distribution 
system became paralyzed due to economic difficulties, and 
housing transactions became more public. Since 2000, the use 
of the trading market has been limited and transactions have 
diversified because of the exchange and sale of housing, and 
generalization as a private economic activity has been achieved. 
This seems to have been the biggest influence on the formation 
of the housing market in the part where the residents directly 
paid rents that were managed by the government. (LH, 2016)

In order to understand the process of North Korea’s housing 
policy, we set the criteria for the time-based classification 
based on the economic industrial policy standard, the system 
transformation and the economic growth rate. Table 3 shows 
the housing construction supply plan and the results classified 
by these criteria. (Lee, 2003; LH, 2015; LH, 2016) As shown in 
Table 3, most houses in North Korea are considered to have 
been aged more than 30 years since most houses were supplied 
from 1971 to 1984.  

2.4 North Korean Housing Situation and Structure Type
The number of households in North Korea is estimated to 

be 5.89 million as of 2008, with a population of 23.93 million, 
with a population of about 4.07. Table 4 shows the number of 
households in South and North Korean housing types and their 
percentages. As shown in Table 4, the proportion of apartments 
in South Korea was the highest at 44.1%, while in North Korea, 
65.3% of all households resided in the same housing. (Kim et al., 
2017)

Despite North Korea’s housing supply policy, North Korea 
still suffers from housing shortages. More than half of the North 
Korean households live in apartment buildings and the housing 
crisis in Pyongyang, the capital city, is more serious than in 
South Korea.

For the case of North Korean housing, the gap between the 
housing level and social class was very large, and the proportion 
of temporary housing was high and there were many harmonica 
houses and cultural houses. Temporary housing means a house 
built without supply from the state. In the case of a rural area, it 
means a house made of cement tiles in an existing earthy brick 
house. Harmonica housing is a North Korean style house with 
one to three rooms, with one floor and one kitchen. (Hong, 
2004) 

About 60% of the North Korean houses were built in the 
1960s as prefabricated construction methods, and about 90% of 
them were constructed as prefabricated construction methods 
in the late 1970s and early 1980s. In Pyongyang or national level 
construction, machinery is used, but when building houses or 
buildings in the provinces, it has been shown that manual curing 
is carried out by people directly. The building materials mainly 
used blocks, but it is not uncommon for cement blocks to be 
used, and it has been shown that they used mostly cobbles and 
slaked lime mixed with cement moderately in the soil formed by 
weathering of stones. (Han, 2003)

In the case of the North apartment building style, there was 
a big difference between the apartment built in the 1980s and 
the apartment built after 2000. For the case of the case of the old 
apartment, there was no living room in the house. In the case of 
Russian apartment, there is a tall building with houses on either 
side of the corridor. There is no separate toilet in each house, but 
one or two common toilets on the floor. (Han, 2003; LS, 2016) 

In the case of Pyongyang and its surrounding big cities, RC 
structures have been introduced with large buildings as the 
center, and most of the local and rural houses are reinforced 
block form reinforced with pure mansard or reinforcing bars. 
The structural design criteria of North Korean housing used 
the ultimate strength design method that reflects the maximum 

Table  4.  The Number and Percent of Households by Types of South-North Houses  (Statistics Korea, 2016; (North) UNFPA)

Categories Single House Row House Apartment Etc. Total

South Korea(2016) 6,640,254 [34.3%] 2,219,313 [11.5%] 9,421,580 [48.6%] 1,086,549 [5.6%] 19,367,696

North Korea(2008) 1,988,415 [33.8%] 2,584,435 [43.9%] 1,261,709 [21.4%] 52,912 [0.9%] 5,887,471
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ability value until the material is destroyed in design. For the 
seismic design, the former Soviet Union seismic design standard 
is applied. (AIK, 2016) 

3. AGING CONSTRUCTION REINFORCEMENT METHOD

When the event of reunification between South and North 
Korea occurred, it is impossible to supply temporary or short-
term residential facilities throughout North Korea in a short 
period of time. Therefore, a short-term low cost reinforcement 
method of North Korean housing is needed in case of natural 
and emergency disasters. 

Table  5.  Reinforced Concrete Structural Reinforcement Method 
(Strength Improvement Method) (National Fire Agency, 2009)

Name of the Method of 
Construction

Outline of the Method of 
Construction

Extension of a Reinforced 
Concrete Wall

Opening size limited, but easy 
on-site closing

Wall Opening Closed

Less reinforcement, but 
affecting living room space

Extension of Steel Plate Wall

Opening size and carry-in size 
are limited and difficult to close

Extension of Steel Brace

Easy for mining and ventilation, 
easy to apply for external 

construction, but limited to 
carry-in size

Extension of PC Wall Panel

Simple to install, but limited 
opening size

As shown in Table 5, reinforcement methods such as wall 
expansion, wall opening closure, pillar reinforcement, and 
new steel frame expansion are available in the analysis of 
seismic retrofit for existing reinforced concrete structures. 
In terms of material cost, it is efficient to increase the wall 
or to close the openings, but also it may have a quiet big 
problem in usability.  Furthermore, it is realistic to use 
reinforcement method using steel frame considering the 
poor condition of roads in North Korea, construction period 
due to reinforcement, and increase in the amount of forced 
supply internationally. However, it is necessary to approach 
emergenc y reinforcement in terms of securing short-
term residential security because the social cost is too high 
compared to reconstruction in the seismic retrofit by applying 
the domestic earthquake standard. Especially, steel frames 
have a great advantage as emergency reinforcement because 
of high recycling rate of resources. 

On the progressive steel of reinforces concrete structure 
using steel frame Lee et al. (2013) and Kim (2011) have been 
published. Lee et al. (2013) carried out an experiment to 
grasp the reinforcing effect according to the type of inner 
steel reinforcement in a basic type reinforced concrete frame. 
Experimental results show that the reinforcement strength of 
steel reinforcement is improved and that the reinforcement 
brace is effective for seismic performance. 

Kim (2011) analyzed seismic performance of school buildings 
before 2005, which was not subject to seismic design, through 
time history analysis. As a result, the diagonal tie braces are 
likely to exceed the displacement criterion for strong intensities, 
while the remaining X type and Chevron type braces have 
excellent maximum inter-layer displacement ratio and tope 
layer displacement reduction effect. 

4. PROVISION OF TEMPORARY HOUSING FACILITIES

4.1 Supply Status of temporary housing facilities 
       in North Korea 

Provision of temporary housing facilities in North Korea as 
mentioned above, most of the North Korean houses are in a 
state of degradation, which is very vulnerable to natural and 
emergency disasters. A recent example, in Figure 2, has cause 
enormous damage to floods in the Tumen River in Hong 
Kong in North Hamgyong Province in 2016 (hei.hankyung.
com,2016; VOA, 2016).  According to the September 2016 
data, 138 deaths and 400 missing persons have been reported, 
and about 69,000 people have been displaced out of the city, 
including damaged 900 public buildings and production 
buildings. The provision of residential facilities in the disaster 
recovery area of North Korea was urgently implemented as 
shown in Figure 3. However, the housing quality was very 
poor due to its focus on supply speed. As the walls and floors 
of the building did not dry out, residents started to move in 
and they complained about the coldness in the northern area. 
(www.daylink.com, 2016) 
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Figure 2. Flood damage photo of Tumen River basin in North 
Hamkyung Province in 2016 (UN REPORT, 2016)

Figure  3.  Residential facilities supplied to the flooded area 
(www.dailynk.com, 2016)

The damaged cause by the natural disasters in North Korea 
was enormous, and in the German environmental group 

GERMANWATCH, North Korea’s natural disaster risk index 
was ranked second in the world. The global climate risk index 
measures various factors including re-sea water, population size, 
gross domestic product (GDP), etc. In the case of North Korea, 
the loss due to natural disasters is larger than the economic scale 
and the number of deaths per capita is also the highest in the 
world because of this. The rest index for natural disasters was 
determined to be high. (VOA, 2017) There, it is necessary to 
supply temporary housing facilities in preparation for the 
disaster situation in North Korea. In addition, ignorer to prepare 
for the inflow of North Koreans due to the south of North Korea 
in the unification of North and South Korea, this section needs 
to examine the cases of residential housing according to 
domestic and foreign natural disasters. 

4.2 Status of Domestic and Foreign Temporary 
       Housing Facilities

Table 6 shows the damage cause by frequent earthquakes in 
Korea and the status of temporary housing facilities. In case of 
domestic temporary residential facilities, there is “Guidelines for 
the Operation of Temporary Residential Buildings” issued by 
the National Emergency Management Agency. However, most 
of them have designated schools, churches and resident centers 
as emergency temporary residential facilities. Also, container 
and prefabricated temporary housing facilities were installed 
in the affected areas with the support of public corporations, 
associations and private companies. Temporary residents were 
requested to apply for a petition to victims who were unable to 

Figure 2. Figure  3.  Residential facilities supplied to the flooded 
area (www.dailynk.com, 2016) 

Figure 3. Figure 2. Flood damage photo of Tumen River basin in 
North Hamkyung Province in 2016 (UN REPORT, 2016)

Table  6.  Damage from Natural Accidents in Korea and Present Situation of Temporary Housing Facilities (www.safekorea.go.kr)

year Area Disaster Damage Content Supply status of temporary 
housing facilities

Image and Types of Temporary Housing 
Facilities

2016 Gyeongju
Seismic 

Magnitude
5.8

4,249 generation (8,901 victims), 
About 20.3 billion won worth of 

property damage
-Accommodate victims 
by designating public 
facilities as temporary 
housing facilities, such 
as schools, government 

offices, community halls and 
churches

-Provision of free rental 
housing or supply of 

prefabricated and container 
houses with support from 

foundation and private 
companies

Shelter and indoor tents

Prefabricated + Container type

Prefabricated type
(www.hidomin.com, 2017)2017 Pohang

Seismic 
Magnitude

5.4

12 injuries,
613 generation (1,222 victims),
About 82.6 billion won worth of 

property damage
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Table  7.  Damage and Temporary Housing Facilities Caused by External Natural Disasters and Civil War

Year Area Disaster 
and War Damage Content Supply Status of Temporary Housing 

Facilities
Image and Types of Temporary 

Housing Facilities

2004 indonesia
South Asia 
Earthquake 

Scale 9.3

The damage is estimated to be 
4.45 billion dollars, among which 
1.44 billion dollars is estimated in 
the social sector, such as housing 
(KOTRA, 2005; KOICA, 2010)

Tents were provided for emergency 
situations immediately after the tsunami, 
and help to replace old Aceh tents. 
(UNHCR, 2005)
Since 2006, 40 percent of the victims 
have been living in relatives’ houses, and 
about 70,000 live in temporary houses, 
and about 6 7,000 still live in tents. (www.
pressian.com, 2006)

Tent type 
(http://www.unhcr.org, 2005)

Prefabricated type
 (spraguephoto.com, 2006)

2004 Sri Lanka
South Asia 
Earthquake 

Scale 9.3

The causalities are more than 
30,000 people dead, more than 
5,000 people missing, and more 
than 800,000 people lost property, 
117,250 houses and hotel property 
damaged. 1.5 billion dollars are 
estimated for reconstruction and 
the housing sector accounts for 400 
million dollars. (KOTRA, 2005)

UN refugee agency has provided about 
4,400 shelters and accommodates 
about 22,000 refugees. The Shelters are 
constructed by using galvanized iron 
frames as a temporary measure until 
permanent housing is supplied (UNHCR, 
2005)

Iron Frame Type (http://www.
unhcr.org, 2005)

2010 Haiti Earthquake 
scale 7.0

About one-third of Haiti’s 
population is affected by the 
earthquake, about 300,000 people 
have been injured, 188,383 homes 
have been seriously damaged 
and 1.5 million people have been 
displaced. (DEC, 2010)

The American Red Cross, Oxfam, 
and other relief organizations provide 
tent and tent-type temporary housing 
facilities to accommodate the victims.

Tent Type
(Korean Red Cross, 2012)

2011 Syria Civil War

Syrian civil war resulted in 6.6 
million internally displaced 
persons and about 5.6 million 
international refugees as of 2018. 
(UNHCR, 2018)

Turkey, one of Syria’s neighbors, has 
the largest number of Syrian refugees. 
(Approximately, 3.59 million). Also 
provides temporary housing facilities by 
constructing tent-type refugee camps. 
(data2.unhcr.org, 2018)

Tent Type
(hurriyetdailynews.com, 2015)

In Germany, the government puts up 
tents and bed for immigrants in the 
hangers of the Berlin Tempelhof Airport, 
which is out of use. Furthermore, 
another hangar is utilized as a partition-
style temporary shelter for about 2,000 
refugees.  .

Tent Type
(the-open-mind.com,2015)

Partition Type 
(http://www.unhcr.org, 2015)
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leave the Ganghae area duets their living and economic activities 
in the case of the Pohang Earthquake in 2017. The size of one 
residential temporary housing is 27 m2 and container warehouse 
is 18m2. (biz.heraldcorp.com, 2018) Moreover, the Ministry of 
Public Administration and Security has concluded a disaster 
relief business agreement to support relief tents. The contents 
of the agreement are as follows: In case of a disaster, the victims 
are evacuated to temporary outdoor facilities such as indoor 
gymnasiums, churches or parks. If the tents are needed, they are 
requested to the Ministry of Public Administration and Security 
to provide indoor heating tents or outdoor one-tough tents and 
so on. (MOIS, 2018)

Next, the cases of foreign natural disasters and refugee 
inflows were investigated and the status of temporar y 
housing facilities according to them was summarized in 
Table 7. Consequently, temporary housing facilities in foreign 
countries were mainly composed of tent-type temporary 
housing facilities that are easy to supply and install. However, 
it is considered that the tent type is not suitable for domestic 
application due to heat insulation and heating and cooling 
problems. Accordingly, we plan to provide a residential 
supply strategy focusing on container type and prefabricated 
residential facilities. Further, it is necessary to investigate 
modular public housing for semi-permanent use of temporary 
housing facilities.

5. MODULAR CONSTRUCTION

Temporar y residential facilities proceed in the event 
of disasters and disasters mentioned in Section 4 above 
are merely temporar y facilities to ensure the safety of 
residents when a disaster occurs or during the repair and 
reconstruction of aged North Korean houses. Therefore, 
it is considered as necessary to supply large-scale housing 
in North Korea and mid-to-long term residential supply 
strategy for North Korean residents. In this section, we 
will  discuss the modular construction method, which 
has advantages such as shortening the construction time 
and reducing labor costs. The purpose of this study is to 
investigate and analyze the preliminary studies of moderated 
construction method of medium to high rise type (more 
than 3 stories) and domestic cases to use as basic data for 
establishment of more efficient modular construction 
method model. 

Table 8 summarizes the preliminary study on the modular 
construction of the middle story type. As a result, it was 
found that the high-rise module cost more Thant the 
ordinary reinforced concrete and steel structure. However, if 
modular business size and demand are secured in a certain  
amount of time and facilities for manufacturing and supply 
facilities are provided, it is evaluated that it can secure 
economic efficiency compared to existing RC structures. 
Also, it is necessary to secure a lateral resistance system 
against earthquake load.

Table  8.  Preliminary Study on The Modular Construction

Authors (Year) Research contents and Conclusion

Lee, D. H. &
Ock, J. H.

 (2014)

Provide technical data for high-rise unit modular 
architecture through a 10-story trial building with 
CHS technology based on the Unit Module Infill 

Method. As a result, both construction period 
aspects and construction costs are not as effective as 

existing reinforced concrete structures.

Hong, S. G.
(2014)

Summarize the overall structural design of the 
general modular architecture and high-rise 

modular architecture. The structural system of 
modular architecture indicates that it can be 

composed of modular units with the ability to 
resist embezzlement, corridor panels, vertical and 

horizontal mega brace.

Kim, J. H. & 
Cho, B. H.

(2014)

Analyze domestic and foreign modular housing 
construction cases and explore the possibility of 

using these cases for future housing construction. 
Analysis of domestic project cases (3rd and 4th 

floors) shows that it is well utilized an air shortening 
and a narrow space.

6. CONCLUSION

We investigated and analyzed the related materials in order 
to secure the aging North Korean housing and prepare for 
the inflow of North Koreans when unforeseeable unification 
situation to be happened. 

As a result of analyzing existing North Korean construction 
status and housing structure type, North Korea established 
the housing standard based on the aged buildings over 30 
years. Most of North Korea’s buildings consist of prefabricated 
construction methods of wall type. Also, since 65% of the total 
households are living in the apartment complex, we would like 
to apply the prefabricated building (apartment house) based 
on the wall structure when studying the low cost reinforcement 
method of the North Korean building in the future. 

By examining the current status of domestic and foreign 
temporary housing facilities, most of the countries supplied then 
type residential housing. In Korean, provision of temporary 
shelters such as government offices and gymnasium was critical. 
However, in some parts of Korea, prefabricated and container 
type temporary housing facilities were supplied. Thus, we plan 
to establish a supply strategy focusing on temporary housing 
facilities of prefabricated type and container type rather than the 
tent type which has the problem of insulation and cooling and/
or heating in North Korea’s residential supply strategy.

Finally, research and analysis of the study on the high-rise 
of modular architecture showed that the part for securing 
economy and the designing technolog y for structural 
performance were insufficient. However, until now, the demand 
for modular construction on Korea has been unclear, so there is 
no systematic production and supply facility. Therefore, it seems 
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that the effect of economic efficiency is somewhat lacking. If 
a certain amount of demand is secured in the future, it will 
become an effective method in terms of economy. 
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