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ABSTRACT

In our highly industrialized society, disasters that started simultaneously with the history of
mankind have transformed into much larger and more diverse types . Since they are an essential
part of our lives , we are making efforts to accept and overcome such disasters. Given in-
dividuals’ increased safety consciousness due to continuous disasters, interest in disaster supplies is
also increasing. However, Korea’s amount of disaster supplies is still insufficient, which makes it
very difficult to expect immediate responses to unexpected situations. Thus, through a literature
review, this study aims to understand the different disaster types experienced in Korea and the
needed disaster supplies to deal with them. The study also suggests product designs that could
strengthen individuals’ safety competencies in the event of disaster situations by applying relevant
technologies to outdoor wear. This kind of wear belongs to a highly functional product group of
clothing that is worn all the time, becoming part of the user . The study’s significance lies in its
attempt to propose new approaches and draw conclusions by solving design problems through
the case-based reasoning method in the idea generation stage, which normally depends on de-
signers’ intuition in the existing design process. Based on the design problems and design guide-
lines drawn from a case analysis of disaster supplies, this study suggests a total of four clothing
designs. Outdoor wear worn as a fashion item with increased portability and accessibility, which
used to be insufficient in existing disaster supplies, would be helpful in increasing users’ survival
rate in disaster situations.

Key words: case-based reasoning(At#ll 7]¥F &), disaster preparedness(All'd thH]),
disaster supplies(A'? tH] &%), outdoor wear(oF-Eo] o)
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(Table 1> Current Status of Natural Disaster Casualties from 2008-2017

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total
heavy rain 11 13 7 77 2 4 2 0 1 7 124
typhoon 0 0 7 1 14 0 0 0 6 0 28
heavy snow 0 0 0 0 0 0 0 0 0 0 0
etc 0 0 0 0 0 0 0 0 0 0 0

(Ministry of the Interior and Safety, 2018a, p. 9)

(Table 2> Frequency of Social Disaster and Casualty from 2008-2017

Frequency Casualties
forest fire 8 127
hazardous chemicals spill 2 5
large-scale marine pollution 3 0
massive subway accidents 1 477
massive KTX accidents 4 23
big fire in multi-use facility 25 510
vessel accidents 10 619
large-scale manmade accidents at work site 4 56
mulityplexbuilding collapse 4 129
livestock disesses 10 0
infectious diseases 2 308
electric power accidents 1 0
health and medical service accidents 1 0
freight transportation by land accidents 3 0

(Ministry of the Interior and Safety, 2018b, p. 60)
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(Fig. 1) Go Bags for Earthquake Evacuation Training
Distributed in Pohang City
(Gwak, 2019)
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(Aamodt & Plaza, 1994, p. 45)
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(Kim, 2013). tigxeo=z 71&=271 ¥, TRIZ
Bull's eyee} 22 7I¥e] Sl=tl, 37kA &4 <]
W 3k £ (Table 3)3 2th,
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{Table 3> Methods & Merits/Demerits of Case-Based Idea Generation Method

Catalog

. catalog unrelated to the theme
technique .

The Catalog Technique is to get ideas by forcibly connecting the theme with the information of

When connecting themes in totally new areas, such unexpected results could be drawn.

on the engineering approach.

e As an idea generation method extracted based on patented cases, TRIZ is a model composed of
40 methods and 76 solutions to be able to define the most ideal result of a given problem, to
find contradictions for the process of receiving the result, and then to think about how to obtain

TRIZ the solution to overcome the contradictions.

e Even though it is possible to extract innovative ideas by putting the problem into many
numbers of cases, it is a bit difficult to apply it to the solution of design problems as it is based

Bull's eye each area to the current problem.

¢ As an idea generation method by collecting and classifying diverse cases in accordance with the
relation with the problem, and then getting a hint for the problem solving from a past case, this
method divides them into the same, similar, and different areas in accordance with the degree of
relation, and then seeks for a new solution or forcibly combines it by applying cases related to

e As the possible results could be different depending on the similarity of cases, more diverse and
expansive thinking could be done. However, just like the case-based reasoning method, the
results could be influenced by which attribute is concentrated on by an individual to solve a
problem, and if the relevant experiences are abundant.
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raincoat
rubber boots

survival blanket

safety helmet
Usability hot pack ‘ Portability rubber boots

hall-coated gloves
flashlight 5
= survival blanket

medical kits
safety helmet

emergency [oo Rope

‘I\‘f‘sislzu‘wr\ to laundering

| Functionality water Lighter

{Fig. 3> Product Positioning Map for Heavy Rain
(Photo by Author, 2019)
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1996). 2 o532 Avpddely wEF2t S o 2) 3t ) &F ¥4
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{Table 4> Functionality and Improvements of Products for Heavy Rain
Item Function Improvements
raincoat waterproof, windproof design
rubber boots waterproof, antifouling effect design

survival blanket

cold protection

resistance to laundering

safety helmet

head protection

resistance to laundering
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Item Function Improvements
wet handkerchief Respiratory protection -
safety belt Anti-falling portability

fire blanket

fire

suppression

resistance to laundering

gas mask

Respiratory protection

resistance to laundering

oxygen capsule

oxygen supply

resistance to laundering

fire alarm

evacuation warning

resistance to laundering
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life boat

Inflatable life rafts

Usability

f[ire extinguisher

Functionality

life buoy

emergency escape hammer

Life uciot S

| Resistance to launderi

Portability

Inflatable life rafts |

life boat

{Fig. 5> Product Positioning Map for Vessel Accidents
(Photo by Author, 2019)

(Table 6> Functionality and Improvements of Products for Vessel Accidents

Item Function Improvements
life jacket buoyancy portability, resistance to laundering
life buoy buoyancy portability, resistance to laundering
AED electric shock portability, resistance to laundering
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{Table 7> Guidelines for Outdoor Wear Design for Korean Disaster

big fire

heavy rain . . o
v in multi-use facility

vessel accidents

disaster

a heavy dose of rain High heat and flame deep water and waves

characteristic

1 3 1 3 1 3
Waterproof and
Thermal Fabric

Use of buoyant
materials

Guideline 1 Use flame retardant fabric

behavioral Protect the hi b
© av1o}ra‘ rotee ¢ head and body and Lower your posture and move | Head out of the water
characteristics escape.
! 1 ] 1 ]

Hood design with waterproof and Designed to float the

upper body over water

Guideline 2 knee-proof design

cushioning features

. . . ortability, . .
Improvements resistance to laundering, design . P v . resistance to laundering
resistance to laundering
13 1 3 1 3

Be strong in pollution or washing, | Flame-retardant treatment for
be well matched to the form and

color of everyday clothing.

Adjust the technology
to the extent that it
can be washed

Guideline 3 common fabric or use highly

washable fabric
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{Fig. 6> ‘Safety zone’ Image Map
(Photo by Author, 2019)
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(Table 8> Problems of Design for Heavy Rain

heavy rain

Guideline 1 |Waterproof and Thermal Fabric

Design problem :

Guideline 2 |Hood design with waterproof and cushioning features

waterproof hooded

Guideline 3

and color of everyday clothing

Be strong in pollution or washing, be well matched to the form

raincoat that can be
used as a daily outer.

When it rains. it turns upside down and becomes a hood.
If there is a strong wind, protect your head by inflating the hood.

Clear material

Design problem : _hooded raincoat that can be used as a daily outer. |

{Fig. 7> Bull's Eye Ideal Map for Heavy Rain
(Photo by Author, 2019)
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(Photo by Author, 2019)
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(Table 9> Problems of Design for Big Fire in Multi-Use Facility

big fire in multi-use facility

Guideline 1

Use flame retardant fabric

Design problem :

Guideline 2

knee-proof design

Multi-functional, non-flammable

Guideline 3

Increase washability by flame-retardant treatment of
ordinary fabric, Add buoyancy function to clothing

pants that can be worn as a
fashion item in daily

Different

(Fig. 9> Bull's Eye Ideal Map for Big Fire in

|

=] 18

quilting pad

| Design problem : Multi-functional, non-flammable pants that can be worn as a fashion item in daily ‘ M

L ( \\ 1
i

11

/;

Multi-Use Facility

(Photo by Author, 2019)

{Fig. 10> HAnnes Pants Design

(Photo by Author, 2019)
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{Table 10> Problems of Design for Vessel Accidents

vessel accidents

Guideline 1 |Use of buoyant materials
R design that can float the upper body to the surface of
Guideline 2
the water
. Use washable buoyant fillers, adjust functionality as a
Guideline 3

buoyant accessory.

Design problem : Easy-to-wash
auxiliary life jacket by dispersing
the volume of buoyant material.

{Fig. 11) Bull's Eye Ideal Map for Vessel
Accidents
(Photo by Author, 2019)

Design problem : day-to-day ausiliary life jacket ‘

A thin and flexibl
used in diving su
| recommended,

It has added body shape correction |
function like a corser.

\ b \

The buoyancy of the neck 1nd arms
A\ helps with the "leaf posture."

{Fig. 12> Floating Base Design

(Photo by Author, 2019)
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{Table 11) Design of Outdoor Wear for Korean-Type Disaster

Rain Cape

Hannes Pants

Floating base

Disaster type heavy rain

big fire
in multi-use facility

vessel accidents

Design problem

Multi-functional,

waterproof hooded raincoat that| non-flammable pants that can
can be used as a daily outer. | be worn as a fashion item in

daily

Easy-to-wash auxiliary life
jacket by dispersing the
volume of buoyant material.
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