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Abstract In this study, an analytic hierarchy process (AHP) was conducted with the aim of developing a post-disaster
refugee housing performance index system (PPS) to improve the post-disaster refugee housing (PRH) performance
criteria for the foundation of quality-based development. The PRH was defined as a mid-term temporary housing
facility that is used for a certain period before the permanent housing is established. The safety, rapidity, reusability,
habitability, and economy were derived from major performance factors through prior research. A hierarchical PPS
was organized by linking the major performance factors with the whole life cycle process of PRH. The priority of
each performance index of PPS was determined quantitatively using the analytic hierarchy process through an expert
survey. Based on AHP analysis, the performance criterion of the total weight 1-10 ranking and the performance
criterion of the first rank in each category were classified into the essential performance criterion (must be achieved)
and the others were classified into the recommended performance criterion (optional achieved) and the performance
index was constructed considering all stages of PRH development. With the completion of the PRH performance
index, it is expected that victims will be able to secure stable residence and return to their daily lives quickly.
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Table 1. Research flow and methodology

Review of Prior study

- Definition of Post-disaster refugees housing

- Adoption of performance factor
v

Post-disaster Refugees Housing Performance Index System

- Development of Primary Post-disaster
Performance Index

Refugees Housing

- Correction and supplementation of Post-disaster Refugees Housing
Performance Index

v

Importance analyse of Post-disaster Refugees Housing Performance
Index

- Expert survey based on AHP technique

- Post-disaster Refugees Housing Performance Index system with
priority applied

v

Proposal of Post-disaster Refugees Housing Performance Index
system
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Table 2. Review of prior studies

Major subject

Definition

Primary performance factor

Primary design factor

A Study on the Methods of Temporary Housing for the
Refugee Disastered[3]

Temporary housing: A residential building for temporary use as needed until a new
residence is set up.

Rapidity, Economy,
High-Technology, Workability

Plenty, Eco-Friendly,

Environment(Site, ~ Climate, Layout, Daylight, Heating, Ventilation, Defense),
Behavior(Emergency relief, Education, Society, Religion, Property habits, Lifestyle,
Economy), Technology(Infrastructure, Eco-friendly, Structure, Materials, Equipment)

A Case Study on the Typology of Temporary Housing
According to Disasters[4]

Temporary housing: Including the culture of the people, the residential environment
including the residence for the temporary period only as needed until the new residence

Safety, Sanitation, Accessibility, Comfort, Location
environment, Rapidity, Transport-Ability, Lightweight,
Module, Eco-Friendly, Variable

A Study on the Residential Planning Factors for
Emergency Shelter after Disaster[5]

Emergency shelter: Evacuation and residence of victims regardless of facility use

Safety, Sanitation, Accessibility, Comfort

Site standard, Minimum area, Additional facilities(Water drainage facilities, Sanitation
facilities, Operation management facilities, Communication/electric facilities), Residential
performance(Ventilation, Lighting, Insulation/Heating, Safety assurance, Privacy assurance,
Consideration of persons with disabilities, etc.), Sustain-ability(Building Materials/Structure/
Construction)

Temporary housing for post-disaster: When a special situation called disaster occurs and a
residential space is needed, a space with a residential function created for a temporary period

A Research Study on Comparative Analysis of
Architectural ~ Planning  Improvement on Temporary
Housing of Korea and Japan[6]

Habitability(Comfort), Transport-Ability, Rapidity,

Sustain-Ability(Recycle)

Layout plan, The physical characteristics of the units(Location, Layout plan, Infrastructure,
Unit), Temporary housing type, Foundation type of bond, Construction candidate site,
Temporary housing assembly method, Post utilization plan

A study on the planning characteristic of temporary
housing considering the needs of temporary residence[7]

Event facilities: The names of all the facilities that occur due to the nature of events

Temporary, Rapidity, Reuse-Ability, Transport-Ability

A Study on the Spatial Configuration of the Post-Disaster
Refugees Housing[8]

Temporary accommodation facility(Temporary): Welfare facilities such as schools, churches,
ete.

Temporary housing facility(Short-term): Short-term housing concept within 30days
Medium and long-term relief Residential type(permanent): Mid-term residential concept over
60days

Rapidity, Plenty, High-Technology, Workability, Planning,
Variable, Eco-friendly, Industrialization, economy, Safety

Unit floor plan(Minimum required number of room, Minimum area), Type of unit
plan(Room configuration)

A Study on the Emergency Relief Design with
Consideration for Weak Person of Disaster - Focused on
the Countermeasure

Earthquake Disaster-[9]

Emergency Relief Design in

Emergency relief design: Safety, Relief, Crisis management and Disaster prevention In the
context of safety management concept, physical elements that may cause harm to the mind
and body during a crisis caused by a disaster are blocked, In the case of damage, the
compound concept of functional design that takes advantage of self-reliance and pursues
reduction of damage with usability

Usability, Durability, Safety, Transport-Ability, Cognitive,
Accessibility, Sanitation, economy

Current Status and Implication for the Planning of
Emergency Shelter Considering User’s Habitability[10]

Victim’s emergency shelter: Not the concept of a place for temporary evacuation, temporary
housing facility used for a certain period immediately after a disaster

Safety, Sanitation, Accessibility, Comfort

Safety(Defense, Safety assurance and prevention), Sanitation(Public health, Medical support,
Light), Convenience(Ease of access, Community,
Comfort(Area, Heat/Humidity, Privacy, Sound)

Care for disaster weak person),
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Table 3. Performance factors selected by prior studies

Perf fact Meani Ref no.
rformance factor anin; m
erfo ce factol eaning 3T 2T 5T 6l 7781 9T 10!
Safety Natural disaster, fire safety, life safety 0| O 0| 0| O] 5
Rapidity Fast supply, rapid production and disassembly 0| © ©| 0| O 5
Eco-friendly Waste disposal(recycling, reuse) O] O 0| 0| O 5
Sanitation Specific factor such as sunshine, sewage 0| O 0| O 4
Facility Neighborhood facilities, transportation accessability 0| O 0| O 4
Comfort Area, building quality, hvac 0| 0| 0O O| 4
Transport-ability The structure must be movable © 0] O © 4
economy Cost of construction/ refuse treatment/ reuse © 0| © 3
Lightweight Must be light [©] 1
Module Must be modular [©) O 2
Variable Space flexibility(expansion, reduction, transformation) O O 2
Plenty Movable, sufficient supply of material O O 2
Planning Meeting space demand O 1
High-technology Such as lean construction © © 2
Workability Usage of construction O O 2
Temporary Residence for a certain period [©) 1
Usability Reasonable and accurate functioning according to purpose O 1
Durability Quality stable and robust ©) 1
Cognitive Establish of information transmission system [©) 1
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Site plan

Building plan
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Table 4. Primary PRH Performance Index system
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Table 5. Secondary Post-disaster Refugees Housing Performance Index system

Div Category Performance criterion Contents of Performance criterion
01. Installation site Status of the site to be installed and whether it is under construction
02. Layout and Flow plan layout by number of people, vehicle and pedestrian movement planning
Site plan 03. Parking plan Minimum number of parking lots
04. Electricity supply plan Electricity entry plan
05. Water supply-sewage disposal Water supply, water collection, water storage, sewage treatment
06. Floor design Supply area, flat type, essential furniture list and capacity
o Building 07. Elevation design Finishing materials, clearstory area, shade
u%' design 08. Section design Insulation plan, height standard, connection with foundation, roof plan
= 09. Reuse plan Planning for disassembly, movement, and assembly to facilitate reuse/storage
Structure 10. Structural safety Stability of structures against wind, earthquake, weight of structure itself
design 11. Structural usage Structural deformation and vibration
) 12. Air conditioning and Heating The amount of energy required for heating and cooling facilities
fsgi::gf;g‘ 13. Ventilation Natural/mechanical ventilation equipment, ensuring minimal ventilation
system design 14. Light Indoor illumination
15. Noise Indoor noise level, noise level according to installation area
16. Material performance Insulation, Durability
Manufacture |17. Lead time Period for ordering and delivery of materials
18. Production cost Total cost to supply (including equipment and essential furniture)
g 19. Transport means Domestic and international transportation
é Transport 20. Packing How to load
§‘ 21. On-site handling availability Can be transported without equipment in the field
) 22. Build procedure Proceed according to construction guidelines
Corllrslt_rSLlltcliion 23. Workability Difficulty of Construction
24. Quality verification Pre-residency quality check procedure after construction(checklist)
25. Indoor environment control Temperature-illumination control, carbon dioxide concentration
Use 26. Defect response Immediate response to defects(repair, replacement)
27. Usage cost Costs incurred while using the building
:;}, 28. Keeping Transfer to storage, disassembly and storage
% Maintenance |29. Repair and Reuse Maintenance for reuse(material replacement, repair, etc.)
§' 30. Maintenance cost Costs incurred for maintenance and reuse
31. Usage period Durability is low enough to make reuse difficult
Disposal 32. Recycling Material recycling after dismantling
33. Disposal cost Cost of disposal process
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Table 6. Matrix of background data

Field Career(year)
Prevention of disasters 10, 16, 18
Building structure 8, 10, 11, 13, 20
Building materials and construction 7
Modular 13, 14, 16, 26
Architectural design 6,9, 13
Disaster relief 10, 14, 15, 30
Construction management 8
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Table 7. Result of AHP(W: Weight, R: Ranking)

LEVEL 1 LEVEL 2 LEVEL 3 TOTAL
]sjli:;l Wi(a) | R(a) Category W(b) | R(b) Performance criterion W(e) | R(c) | W(t=a*b*c) W(%) R
01. Installation site 0.257 1 0.027 2.65% 18
02. Layout and Flow plan 0.191 4 0.020 1.97% 26
Site plan 0.241 3 | 03. Parking plan 0.090 5 0.009 0.93% 33
04. Electricity supply plan 0.216 3 0.022 2.24% 23
05. Water supply-sewage disposal 0.246 2 0.025 2.54% 19
06. Floor design 0.328 1 0.038 3.76% 8
= Building 0268 | 2 07. Elevation design 0.135 4 0.016 1.55% 29
v%' 0.428 1 design 08. Section design 0.216 3 0.025 2.48% 21
= 09. Reuse plan 0.322 2 0.037 3.70% 9
Struc}ure 0.285 1 10. Structural safety 0.718 1 0.088 8.76% 1
design 11. Structural usage 0.282 2 0.034 3.44% 12
X 12. Air conditioning and Heating 0.379 1 0.033 3.33% 13
fn“d“;‘;‘illrgie;; 0205 | 4 |13 Ventilation 0251 | 2 0.022 221% | 25
system design 14. L1ght 0.174 4 0.015 1.53% 30
15. Noise 0.197 3 0.017 1.73% 28
16. Material performance 0.475 1 0.046 4.57% 4
Manufacture 0.361 2 | 17. Lead time 0.277 2 0.027 2.66% 17
a 18. Production cost 0.248 3 0.024 2.39% 22
S 19. Transport means 0.310 2 0.018 1.75% 27
é 0.267 | 3 Transport 0.212 | 3 | 20. Packing 0.193 3 0.011 1.09% 32
§~ 21. Ons-site handling availability 0.496 1 0.028 2.81% 14
. . 22. Build procedure 0.235 3 0.027 2.68% 16
In-situ 0427 | 1 [ 23. Workability 0459 | 1 0.052 522% | 3
Construction - - -
24. Quality verification 0.306 2 0.035 3.48% 11
25. Indoor environment control 0.314 3 0.044 4.42% 5
Use 0.461 1 | 26. Defect response 0.289 2 0.041 4.07% 7
_ 27. Usage cost 0.397 1 0.056 5.59% 2
::;— 28. Keeping 0.266 3 0.028 2.75% 15
% 0305 | 2 Maintenance 0.338 2 | 29. Repair and Reuse 0.396 1 0.041 4.08% 6
§' 30. Maintenance cost 0.338 2 0.035 3.49% 10
31. Usage period 0.363 2 0.022 2.22% 24
Disposal 0.200 | 3 | 32. Recycling 0.415 1 0.025 2.53% 20
33. Disposal cost 0.222 3 0.014 1.36% 31
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Fig. 1. Weight of performance criterion by category(weight c)
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Table 8. Final Post-disaster Refugees Housing Performance Index

. Performance criterion
Division Category . - .
Essential performance criterion Recommended performance criterion
01. Installation site 02. Layout and Flow plan
. 03. Parking plan
Site plan e
04. Electricity supply plan
05. Water supply-sewage disposal
06. Floor desi 07. Elevation desi
Design Building design oor design CV?l ron ?Slgn
09. Reuse plan 08. Section design
Structure design 10. Structural safety 11. Structural usage
. L 12. Air conditioning and Heating 13. Ventilation
Environment and building system .
. 14. Light
design .
15. Noise
16. Material performance 17. Lead time
Manufacture .
18. Production cost
. 21. Ons-site handling availability 19. Transport means
Construction Transport .
20. Packing
. . 23. Workability 22. Build procedure
In-situ Construction . . .
24. Quality verification
25. Indoor environment control
Use 26. Defect response
27. Usage cost
Inhabitation . 29. Repair and Reuse 28. Keeping
Maintenance .
30. Maintenance cost
. 32. Recycling 31. Usage period
Disposal .
33. Disposal cost
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