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Abstract: In this paper, methods to institute a sustainable safety inspection systextefarultiple dwellings in Korea are presented.
The results of the study are summarized below.

First, on the basis of a study on the safety inspection systems for multipkirdgysen Japan and the United States, the state of the
safety inspection systems and the policies for multiple dwellings in Korea isiagd. Subsequently, the weaknesses of the Korean
safety inspection systems and the need to revise them are discussed.

Second, the housing circumstances in Korea, Japan, and the United &tatanalyzed and compared, including laws on safety
inspection for multiple dwellings, targets and items of inspection, qualificat@riaspection, building history systems, and qualified
professionals for safety inspection. On the basis of the analysis amubcizion, the differences between the systems of the three nations
and the issues that need to be introduced in Korea are presented.

Third, based on the safety inspection experiences in Japan and the Btated, new directions of safety inspection and methods to
enhance current systems for multiple dwellings in Korea are proposed.
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1 Introduction supply of houses constructed between the 1980s and the
1990s has caused nearly 80% of the total multiple
1.1 Background and Objective of Research ~ dwellings to be approximately twenty years [
Maintenance, rehabilitation, and safety inspection of
The Korean government has initiated housing supply’0Uses have thus become social concerns.
policies that tend to focus on new construction, and thus, ~ The developed nations of the world have implemented
an enormous number of housing units were built in agreen policies, like energy saving, and made efforts to
fairly short period. In the 1970s, as a means for economidipgrade housing amenities for improving quality of life.
growth, the Housing Construction Promotion Act was Due to recent social changes, such as an increase in
enacted to supply housing units. As a result of suchnational income, low birth rates, and improvement in the
housing policies, there has been a massive amount djuality of life, the Korean government has sought to shift
housing construction: five million housing units built in from a policy of quantitative housing supply to
the beginning of the 1980s and two million units built in rehabilitation of existing housing units. Korea also
and around Seoul, including Bundang and llsan (the firsccreated a national vision, Low Carbon and Green Growth,
new town) in the 1990sl]. in 2008 and began to take an interest in the control of
This housing Supp]y po“cy has brought an 0\/ersupp|yreC0nStI’UCti0n, redevelopment, and housing under
of housing units in the 2000s. The housing supply ratesustainable developmert][
reached 110% 2 and unsold new apartments have Despite the social demands for rehabilitation of
become a serious social issue. Specifically, the excessivexisting houses, improvement in the quality of life, and
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energy saving, the inspection systems for the safety andafety inspection activities of Korea, Japan, and the

maintenance of buildings in Korea were focused only onUnited States, and to present methods to ameliorate the

the structural performance of buildings. circumstances in Korea that demand institutional changes.
Consequently, the national housing policies have thus

far been in agreement with a number of institutions for

housing supply, with little consideration for rehabiliat 2 Policies of Korea, Japan, and The United

of existing units and improvement in the quality of life. ; ;
Japan formulated the Basic Law for Housing Life in States for Multiple Dwellings

2006, and according to the law, its national policiesThe housing policies of the United States have
shifted to be market-oriented and more concerned wit%

th isti tock of housina. Th tion h d onsistently been for low- and middle-income families,
€ existing stock of housing. The nation nas respondeg,, particularly, the recent policies were to maintain the
actively to changes in the housing environment, for

= . 9. governments direct investment but also to use private
example, by revising housing policies to encourage

int f existing h ther th truct sectors with effectiveness7] New York City has a
[gj"“n enance of existing houses rather than construcliof, mework of housing policies that covers rehabilitation

S o - of existing houses as well as construction, and has given
Within the framework of 'rehabllltatlon of existing priority to policies that consider not only the safety of its
houses as well as construction, New York City in the 5,40 housing stock but also the residents quality of life.
United States has operated various systems to encourage The housing policies of Japan, after the Second World

safe_ty_and r_n_aintenance of its large housing stock and t(;?/Var, were mainly concerned with government-initiated
attain its political goalsg]. _ o . housing supply. However, the nation formulated the Basic
Ideally, an owner ShOl.Jld voluntarily maintain t.he|r Law for Housing Life in 2006, which has put focus on
h‘?t“S_e' ho(\j/vevir, theh nation mu_si establls_h m'n'mufmmarket-orientation and the existing stock of housing. The
Cr:' ena anh ?? orc% hous!ng maintenance :cn hcase b(I)' Fhational housing policies have changed to support the
::reat ttﬁ.t € !eta? . ousmg en):qunment? t ipufm. rehabilitation of existing houses, for instance, politica
rom this point ot view, the critéria a nation nas 1or yeaqres against aging society, housing reformation, and
housing maintenance is important. Therefore, this study, ,ntion of existing houses. In addition, the policies on
;ought_to analyze and compare the systamable safe afety inspection of buildings consider both improved
inspection systems for multiple dwellings of Korea, uality of life and safety of residents
Japan, and the United States, and to propose methods fo The Korean War severely damaged the key industries

improving the safety inspection system of Korea. and houses of Korea; therefore, most of the housing
policies were state-sponsored programs to supply houses
. and solve the housing shortage. In the 2000s, the
1.2 Objects and Methods of Research excessive supply of houses and social changes, such as
low birth rates and improved quality of life, have raised
the political issue of how houses should be rehabilitated
hile considering both safety and quality of life.

In this study, the safety inspection for multiple dwellings
stipulated in the relevant laws of Korea, Japan, and th
United States was researched. The relevant laws include
the Housing Act and the Special Law for Facility Safety

(SLFS) of Korea, the Building Standard Act of Japan, and -
the Housing Maintenance Code and the Building Code 013 Current State of Safety Inspection Systems

New York City. For Multiple Dwellings

The related organizations were found through study of
the relevant literature, and on-site surveys and intersiew 3.1 The United States
with the people involved were conducted so as to assess
the current situation and challenges of safety inspectionNew York City applies the Housing Maintenance Code
The interviewees in Korea were professionals of theand Article 6 (Maintenance) of the Building Code to
Korea Infrastructure Safety & Technology Corporation, manage the housing environment of citizens and the
Korea Land & Housing Corporation, and Korea Institute safety of buildings§,9,10].
of Construction Technology. In New York, the The Housing Maintenance Code defines minimum
Department of Building (DOB), Community Associations criteria for health of residents, safety, fire protection,
Institute (CAIl), and Institute of Real Estate Managementlighting, repair, and maintenance. If the condition of a
(IREM) were visited for interviews and surveys. The house is below the minimum criteria, the lessee can report
Tokyo Metropolitan Government, the Japan Building it to the city or borough office, which encourages the
Disaster Prevention Association, Building and Equipmenthouse owner to maintain the house.
Life Cycle Association (BELCA), and Tokyo Metropolis Article 6 (Maintenance) of the Building Code has
Disaster Prevention Machizukuri Center were visited toprovisions for permission of house or building
collect practical materials on safety inspection in Japanconstruction, construction procedures, and other
These efforts were made to analyze and compare theequirements for construction and maintenance, and
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Table 1: Overview of New York's BIS system

specifically requires a house owner to conduct a safety
inspection for exterior walls and appurtenances once

Item

Contents

every fifth year.

Subject system

BIS (Building Information System)

Inspection of exterior walls and appurtenances is

Legal ground

Building Code Article 6 Maintenance

divided into inspection of external space, internal space, Objective Check building safety and violation,
underground space, and general inspection or condition of _ history management
a building. A qualified architect or engineer is allowed to _Subject Six stories or above
carry out the safety inspection. Submitted Safety check report

Records of the safety inspections are collected in a _document
building history information system per state or major _>ubmitted type | Paper based : __
city. New York City stipulates that the history of a Function Admlnlstr_atlons required for building
building, including safety inspection, permission of cogstruct_lotn manage]r(nebntfldgnd s?tfety
construction, and other overall issues, be entered in the ggnstrrﬂz‘t';s'li?ﬁet?on urding - after
Buildings Information Systems (BIS). For buildings Wh , P

. . . . L ether Entirely open

greater than five-stories in New York City, it is information s
compullsory to submit a report of safety inspgctjon ONCe  ;hen or not
every fifth year and the city must receive building data —pgrformance

from the owners and operate a record management system
that covers an overview of the building, inspection
history, etc.11].

This building history information system of the city
has been advantageous in forming reasonable housing
prices and promoting sound distribution in the purchase
and sale of existing houses (Table

—Transparency is acquired, and the
time for waiting for document
issuance is dramatically reduced
(from 2 h to 5 min) through the
release of building information.
—History information on building
management and various periodic

inspections of some 950,000
buildings can be checked.
3.2 Japan —Employee productivity is

Article 8 of the Building Standard Act of Japan stipulates
that the site, structure, and facilities of a building staoul
be maintained at an appropriate level of quality by the
owner thereof 12]. Quasi-public buildings and buildings
used by many and unspecified persons are the target of

improved, and citizen services
are reinforced.

NOTE: The page views of BIS
increased dramatically (from 15,000
cases in 2002 to 345,000 cases in 2005)

safety inspection reporting, and the site, structure, and
facilities of such buildings designated by a corresponding
administrative agency are inspected. The Housing

Administration of the Ministry of Construction (1985) Ministry of Land, Infrastructure, Transport and Tourism.
enforces a report of regular inspection in accordance withThe system targets common housing units, regardless of
Article 12 of the Building Standard Act, which the number of floors and building area, and details brief
determines the items for regular inspection, at adescriptions of buildings, management rules,
designated time which varies from every six months tocommissioned management and operation of community
three years based on the purposes of buildings. Multipleassociations, accounting, repair plans, history, etcsThu
dwellings with more than five floors and an area largerthe system is organized to inform users not only of the
than 1,000 square meters are inspected every third yeahistory of regular inspection but also of the overall higtor
For escalators and other building facilities, the relevantof the building [L4].
laws (the Fire Services Act, the Waterworks Law, etc.)
require regular inspection every sixth month (Table
First-class or second-class certified architects or thos%
who meet the requirements of the Ministry of Land, .3 Korea
Infrastructure, Transport and Tourism can conduct regular
inspection for special structuretd. In Korea, regular inspection for multiple dwellings is
In addition, Japan has a building information history regulated by the Housing Act and SLFS. The Housing
system, Mansion Mirai Net, which covers the complete Act stipulates that a multiple dwelling with more than 300
information of buildings including data of regular families, or with more than 150 families and equipped
inspection. The purpose of the system is to foster propewith elevators or a central heating system should be under
maintenance of mansions and to promote circulation ofsafety inspection and maintenance. According to the act,
existing mansions. The Mansion Management Centesuch dwelling units should have housing managers who
built the system in 2006 through sponsorship by thedeal with both engineering and management issues, like
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Table 2: Tyep, Size and Inspection TIme of Special Structures

Purpose Size Inspection Time

Buildings

Cinema, image exhibition hall or theater F>3 and A> 200m¢ or buildings with the main| Every 1 year
stairway on floors other than the 1st floor

Show room, public hall or meeting hall F>3 or A>200m? Every 1 year

Hospital, clinic, nursing home, child welfarge F>3 or A>300m2 Every 3 years

institution, etc.

Motel or hotel F>3 or A>300n7 Every 3 years

Boarding house, multiple dwelling or F>5 or A>1000m? Every 3 years

dormitory

School or gymnasium F>3 or A>2,000m? Every 3 years

Museum, art gallery, library, etc. F>3 or A>2,000m2 Every 3 years

Department store, supermarket, exhibitipr=>3 or A>500 m2 Every 3 years

center, restaurant, or shop

Business, etc. F>5, A>1, 000 Every 3 years

Elevators - Every 6 months

Building Facilities - Every 6 months

Note) Situation of Facilities Controlled under SLFs, The Ministry of Landn$pert and Maritime Affairs, March 2011

conflicts between residents, personnel management, andl Issues Of Safety Inspection For Multiple
accounting 19]. Dwellings In Korea

Facilities such as electric installations, gas facilities the safety inspection of New York City targets buildings
and firefighting equipment are inspected and inspectionyith more than six floors and examines not only the

results are reported in accordance with each relevant lawgyrcqyral performance of buildings but also their overall
Another housing maintenance-related law, SLFS, requireg,ngitions including site, ground, exterior, roof and

buildings larger than a designated size to be under Safet)’ooftop, and interior. More specifically, the Housing

inspection and precise safety diagnosis. Maintenance Code defines minimum criteria for health of
o _residents, safety, fire protection, lighting, and
The structures handled by SLFS are divided intomaintenance and compensates for issues concerning the

first-class and second-class facilities by the sizes ofenvironment and quality of life that are likely to be

facilities. The first-class facility designation includes gverlooked in inspection of exterior walls and

buildings greater than 21-stories or larger than 50,000appurtenances.

square meters. The second-class facility designation |n Japan, the targets of safety inspection are buildings

includes 16- to 20-story buildings or those larger thanyith five floors or more. The inspection examines not

30,000 square meters. only the structural performance of a building but also its
site, ground, exterior, roof and rooftop, interior, and

The number of facilities under the control of SLFS escape facilities. Thus, the whole of the building is
(Table 3) is 54,940 (6,831 first-class and 48,109 secondchecked. It is important to point out that items pertaining
class structures), where 40,083 of the facilities areto quality of life such as the land around a building,
buildings, which is the largest share at 73%. Most of thelighting, ventilation, and presence of asbestos are also
facilities (51.3% or 24,808 structures) are in the assessed. Those inspections are performed by
metropolitan area including Seould]. professionals such as architects or safety inspectors

qualified for special structures.

The data of the facilities controlled under SLFS are  The safety inspection of buildings in Japan and the
required to be collected in the Facility ManagementUnited States handles both structural aspects and the
System. However, the targets of the system are limited tanatters related to the environment and residents quality of
16-story and taller buildings and the data supplied by thdife, and the history of such safety inspections is
system have often been considered unreliable because tteanaged.
body that enters the building data (owner, management The safety inspection for buildings in Korea is limited
agent, contractor, etc.) tends to input false information i to multiple dwellings with 16 floors or more. The range of
order to pass inspections and prevent a decrease ithe inspection targets is much narrower compared to Japan
housing prices. Since the history data of buildings are not@nd the United State4 §].
public, the system has been criticized for not being Expanding the scope of inspection is necessary
transparent in supplying data{). because buildings shorter than 16 stories compose a
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Table 3: Conditions of Facilities Controlled under the SLFS

Type 2003 2004 2005 2006 2007 2008 2009 2010
Total 33,295 | 36,507 | 38,929 | 42,157 | 45,745 | 48,298 | 51,645 | 54,940
Road 5255| 5,906| 6,291| 6,867| 7,566 | 7,778| 8,409 | 8,177
Railroad 1,445| 1,525| 1,567| 1,611| 1,794| 1,835| 1,915| 2,119
Port 229 238 244 253 258 262 288 297
Dam 60 60 61 98 105 384 521 523
Building 24,139 | 26,478 | 28,379 | 30,754 | 33,156 | 35,010| 37,172 | 40,083
River 554 566 577 597 719 753 952 | 1,161
Water & Sewage, Landfill 1,111 | 1,175| 1,216| 1,265| 1,309 | 1,362| 1,386 | 1,411
Retaining Walll 361 395 423 512 612 675 753 856
Cut Slope 141 164 171 200 226 239 249 314

Note) Situation of Facilities Controlled under SLFs, The Ministry of Landn$pert and Maritime Affairs, March 2011

substantial portion of all the buildings in Korea 5.2 Increase of Buildings under Safety

(approximately 74%) and small buildings have often beenmspection and Establishment of Building
under poor safety management. History System

Above all, it is imperative to develop qualifications
for safety inspection. In Korea, housing managers areSeoul enforces safety inspection on buildings with more
required to conduct safety inspections. However, theythan 150 families or with more than 16 floors, but
have rarely been provided with education on architecturel6-story or shorter buildings are not the target of safety
or construction. Enhancing their professional skills is aninspection. Since the laws were enacted in 1995 after
urgent necessitylp)]. Safety inspection in Korea mainly disastrous accidents of structure collapses, they mainly
handles the conditions and changes in structures, such akealt with safety inspection of large facilities. Mid-rise
changes in a building, changes in a structure, and changesultiple dwellings shorter than 16 stories thus have no
in loading conditions and foundations, whereas the safetyegal safeguards. Performing safety inspections for these
inspection of Japan and the United States considers theultiple dwellings is necessary. For example, Japan
housing environment such as the land around buildingsenforces safety inspection for five story and taller
lighting, ventilation, presence of asbestos, and escapbuildings and New York in the United States requires
facilities including passages, hallways, and exits. safety inspection for six story and taller buildings.

Considering the current trend that
environment-friendly buildings are being given more
consideration, the entities of building management need
to adjust the building history system to include data
related to energy saving policies for buildings (the
operation-related saving system for existing buildings, t
saving system for equipment, and materials using energy)
and eco-friendly certifications (the energy efficiency
rating system, the eco-friendly certification system, and
the housing performance indication system). Through the
5.1 Changes in Items of Safety Inspectionto  system, the information on energy load and reduction can
Consider Quality of Life be collected.

In addition to eco-friendly information, data on
disaster prevention needs to be added to the items of
safety inspection. The laws of Japan stipulate inspections

The items of the safety inspection in Korea mainly focusOn escape facilities used for emergency. Since multiple
on structural matters of buildings2]. A series of dwellings taller than five stories account for a substantial
structure collapses in the 1990s have caused buildinghare of the buildings of Korea, organizing building
safety inspections to focus on structural aspectshistory and safety inspection systems is required.
However, housing environment, quality of housing, and

energy saving are receiving increased attention. Safet)é )

inspections in Korea need to include items for lighting, 9.3 Development of Professional Manpower
ventilation, presence of asbestos, firefighting, escage, anand Qualifications for Safety Inspection

energy saving in order to respond to current issues

including improvement in quality of life and eco-friendly According to the laws of Japan, only skilled
buildings. professionals, such as architects and inspectors qualified

5 Proposal Of Directions For Safety
Inspection Of Multiple Dwellings In Korea
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for inspection of special structures registered in thedapa  Second, the housing circumstances of Korea, Japan,
Building Disaster Prevention Association, are permittedand the United States were analyzed and compared,
to conduct safety inspections for buildings. In Korea, including laws on safety inspection for multiple
housing managers can independently perform safetylwellings, targets and items of inspection, qualifications
checks for multiple dwellings in accordance with the for inspection, building history systems, and qualified
Housing Act. Even though housing managers are requiregrofessionals for safety inspection. Through the analysis
to attend legal education courses, they have had fevand comparison, the differences between the systems of
opportunities to study architecture and construction.the three nations and the issues that need to be introduced
Safety inspections of buildings are closely connected ton Korea were presented.

the safety of the public and should therefore be  Third, based on the safety inspection experiences of
implemented by professionals. Qualified architects,Japan and the United States, new directions of safety
engineers, or concerned organizations would ideally benspection and methods to enhance current systems for
responsible for aspects of inspection that demand certaimultiple dwellings in Korea were proposed.

skills. Also, qualifications should vary according to

current situations such as an enormous number of families

residing in multiple dwellings and the diversity in life  Acknowledgements

styles. Since a significant number of high-rise residential

buildings accommodate many families in Korea, it is This work was supported by the National Research
necessary to give preference to certifications on safety-ondation of Korea(NRF) grant funded by the Korea

checks for buildings and facilities, optimal operation of yoyernment(MEST) (No. 20120000723, No.
community associations, and counseling works. In Koreapn110028794)

nearly 80% of the housing units are approximately twenty
years old. Thus, developing certifications for facilities,
pipelines, and finishing materials (e.g., outer walls sjile
rather than main structural components is required.
Establishing qualifications for advice and counseling
about repair and reconstruction is necessary.
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