HAVEL S e B

20214

=
Tor
Ho
Jmu_.o
ﬁo
!

<

Ho
e
Tor
Ho
~
‘or
K

o

B

{Jo






A Study on Design Guidelines

for Universal Safety

2021 6 ¢

g 4o o oo o
4449

<
2
s
ro
L
o
1o
B
of

=)
ol
re



gy
o
T
O

Tr
gl

A Study on Design Guidelines

for Universal Safety

o]
=

202149 6

7T
Tor
Ho
,m.o
ﬁo
oy

v

Ho
e
or
Ho
~
o
=K

o

B

{Jo



ToH

o]
=

20219 6¥

(*D)

(*D)

e

A 9]

Xl
o

(*D)

e

A 9]

Al
=




ttel Fto]

wr
ol
Ho
Bgo
ﬂo

oy

Ho
&
ol
Ho
~

—_—

5l
K

&/

g/

o

ZAYsH

=
=

/et AL
Kim and Jeong (2018)9] f-4H]

A3

5

ozl

S|
=

Ao fw]

=

S|
=

SES

E](universal safety) TIZFQ1 7}o]

I

Alel

At ol FYHA HARelel o "2 Jidel o

o

240l gtk 3, AHgAet

v
=

Ao A

dot2 o8 =

=g

FruEA Aol

IREEEEZ

IS

=
°©

B3 gAel 1HE

ki

g 9

AFEIH opaf

1 9

A5

oz 7Y

S|
S



283 Ao AxE w8718 FE= ool 4 .
Ueld Alo]me] Mske A1S)d okmul ohet mE AlghSo] AL
e g olZolats Aol He ASde it ofd 2 o

=
oA B aAAUSD)S) A 9@ ol24] wjAe Amw, USD o=
a}

i
s
N
4>
%0,
rlr
(o]

e ez AERAME At UD ZA dste USDe| des= &
[e)

_8_
2d ARgAt @EolA USD AA 927t UD AA st

g4 A= ne @,
w}
& sl A%40] R

THsHE Ao7 e

(Fa0]] SUNE Txtel, SUMA Aolme] Hxel, Ftol=atel A

A=)
2 ofa}, QbAl, A



I /\-] % ............................................................................................................... 1
1.1 GFTQA D EZ] s 1
e o OSSO 3

I AFUE T HFH s 6
2.1 GTUE T LA s 6
2.2 AB|AFAE TS SU B ATRFO] AFF] creeeereerereeennenenee s 7
2.3 SUHA Ao]ZE TRFQ] 7FO]EaFOl O] A s 7

RN IR B 2 PSR e < B 12
3.1 U R /HTE T OAFF] e 12
3.0 SJQ] AZ/HTE T RFE] cerereerrererrssesniesnsssessisenni s 15
3.3 SUHA Ao LE] T]RFOIO] T QA errerererernterieietniitt s 17

IV. SUHA Alo]=el Tz}l 7Fo]Eatlo] FIZ rvmnniiinisinineisennnens 18
VSR =2 VS [ o X R 18
4.2 SUHA HJO]ILE] T AFOI srrrrrrrrrssnnnininisinisisinisisistsiststtstststssssne 21
4.3 SUBA o] ZE] TR}l 7O ETFO]l ZAZ rvererrenenininienictinineaeene 23



FaEd

ABSTRACT

_iV_



T T T T T T T T T ™ T |

E m —m M/ / /s /e —

b

b

EE

= 3

1-11 SUHA fapelo] ZLLFFA] TSl GHA| ceveerererremsensessesseinene
2-1] SUHA Ao|mg tAol slolEalola} I ZH L v
3-1] 2 717 GUBATZFQ] ] GBF corermenenesnrsressssssssssssseee 13
3-2] a9 Z7FE SUH AR A FTF eeeerernenersnninnsissseinnnnn, 16
4-1] SUBA TIRFO] ATFA] QU] wreverreersesssssssssssssssssssssssssssssssssssssssssssssses 19
4-2] QUBIA T)ZFQ] T7FA] Q] soerreererrresermmsesnsisssisesssssessissssssssssanes 20
4-3] SUHA HO|ILE] GTFA] YE] reerrererereresnsssssitinitniissene 29
4-4] QUHA T10lo] hat 7FO|Eafol TGHH| T cooeeeeerrrereeeesssssnnnnen 23
451§ Aol me] tAle] cfgh ZtolEetel BT e 25
4-6] WA ]zl a]of tgh QOIEA] e, 26
4-7] SUMA Alo|ze] tixtel dalo] that QOIEA] o 27
4-8] frHA Hael 7hel=gtel deRte] JuAS(UD&UD) e 29
4=9] A Aolze] tifel Ftol=etel

Q2] 7H0] AFTFA|Z=(USDEUSD) wreveeeesreersssersssersssenssnessussssissessancses 30
4-10) $UMA DAl FfolEalet fUHA AojxE izl

ZtolEalel ] 7re] AFTHAIG=(UDEUSD) woeeeereueuensuenenensneneneueununnes 31
4-11] UD F8%2] BHat(Mean of UD)el thgt

oA t]ztel zlo]=gkel(UD) Sl FHHFA AL e 32
4-12] UD 5859 B+(Mean of UD)ol| thgt

FHHAE AHojzE Tkl 7Fo|=2kQI(USD) B A A weeeeeeeees 33
4-13] A &EA(S6)o] thaF UD, USD B HFA AL wrvrrsersesesesissisensisiense 34



[T 1-1] SUHA A OJIE] srererrerrrresneesnrentitntesitsiitsntts sttt sttt 5
(2% 2-1] gAF h2]o] FAUD: L HA, USD:Z2AL) s 11
[23 4-1] QUHA Tzl U)ol Tiah QL T cereeeemsrsenseressecnes 24
(1% 4-2] SUMA AlolLE] el Pelo] g FAE B oo 25

_Vi_



SAAl oshd AA Euete on] FShAte]o] glom, 20254
of ZAFASS] AT Zeolal ASTTHEAA, 2020). AFIEH
st 7lee] TE2 AASdy deel A, W, e HeE 7HA
god, AEFH oy el Fade Ad AxHA UAtkSaito,

~

FUHA HARI(Universal Design)olgt o], A, FofjolR T3 Z
o ttFelt ZolE ZHAIL Sle AFELR APESQlel AlE, &3, AHA T
S olgs £ grE  mlyst:= el  Hsto|tHCenter for Design,
1997; Jeong and Shin, 2014; Jeong and Lee, 2016; Kim and Jeong,
2018). FUHA HARlIE EFAAE HokA] &3 7hstt g2 AFEEol
AFESE & A AAlsHE AL EFHo=z  hi(Center for  Universal

Design, 1997; Baik, 2014).

Kim and Jeong(2018)2 7]E¢ #UHA HARl(UD) H&E st
of HHZA QPAAHA(Universal Safety Design, USD)H= 7Hdat tjzpgl
Zroleztle AASHEE. HARRD ZholEkele tArol| e Fojd= A
sistA] efemA Al =0 S W AdeS AAske Aot &
HA Alo]zEl HxpQle] mA4e vz, v LA 5
A ofAE Eeet Re ZEAY A4 e EAY 5 e 4=

z/dst= Zot

[ -2 B BEE RAAE SUMd oo weEEA
29 AgAe 2ea wrel wWoldw e sugth felade] 3



e N

71 ErER Qs WAStE 9™l disid Hesiioh =i &
StA xste Aol Wit A B hlel disid: Hebskal Qo &
oflzt 291 ool ste Y Tol TAstE Aol wsiAMx= ettt
019} 7‘01 HA ‘?}Z**é-ﬁt— gzl AdAeH B2 GACARE iR

A

1

[ 1-1] YA fAplo] 28517 Fsh= A
o A
35 A e
gl
AA 7158 As A
lz] 71%59] #s A
2RO o SCE ;}O] 2
w2t 2ol A
HFolEdo] H7170 == X
A& ks AA FE A7 A
1 1 X
s, 25, £9)
- _ _ /\O/H Uri >
A2ysh2] Foh= 9 e = 7%} Z
0l O]/Z)]_ ’8]—1—‘— Z}'(ﬁ 1;7\]' 291 O]/\]’ ZFo] A
- D247 AFRAE SHWHA A A
AL]A ofAte] T AMPATLES AWET, ANS]F oxe] y)EAw
Az BAol AA|MF, 2019), AHFH oA W AS|EZAAL BEIE
AEEERD 2014), ZEAABAGNAL AteE s 9gt Fulgeld
FAEE HEHte] B ATERA, 20100 o2 AEA lAou
M, A wet ASolvh. ARRlE ofxte] ditt AsidAel AAA &
Aol et Ay A AAo|tk oo B AFoie ArEH okate] df
o AFERE ARRRE fUHAd AlelzE HARI(USD) ide Anal,
Ztol=2kele] #-84e ATl Haxk <tk



1.2 A543

1.2.1 EHA oPHAA(USD)S] o]23

rlu
iy
=
o,

A, HofoR, =4 F oFe EAd wE AYA HAdsge Aol
oz olojAY dRAHE ;mgol "ojd £ Sty fUWA fARr
o] Hste 1z}, Hofel 58 EFS BE ARREC] AEoly §HE o
45 o] 2 glo] ¢kt o] 8 g &S EAS: e ZHE Ut E9
AZTFESE A Qo] weh 1y ZAAArE Aot #F3AZ, Az, A
7y e 3 U] g9s EskHCilverstein,. M., 2008). -FUH
A gAaRle 1) FFHARJEE, dHEo], F3dA), 2) A8 Mt
AZFAF YRR wlge] faRl, AH|A AA), 3) 2 AAYE <«
o, 2 9, A A Fol 82 4 At(eong, 2014).

TEOARI i S8 F=2 HUF AL 52 AAT do o &

Htt. Universal Methods of Designol+= Universal Design= 283t 100
A ololdelst  mBAS  sEmEe]  ANHIGIHMartn  and
Hanington, 2012). §¢13H2012)+= FUHAHYAR] THA FIALE
o) Age LAslslch

5
T OATRE Ao oheket AblEo] AAH
AtH(Walker and Taylor, 1998; Naegele and Walker, 2006).
Western Australia(2010)> X325 Hizfet 2 A4, G2
A ®HH 5 Aot At} Canada(2006)= HIL=22Ee] AlAH, AAl
2 EAS aEer tARATE] JlolEE AlEs5Hea, Human Resources
& Skills Development(2012)?} Community Links(2012)0]A= ‘=g
sk 2 oleks Aol AT 18 A== AT AHEE AlASH
o},

2



D 2EA A, 2
3 5] gl A%
B 20 BA/& AZETR Aol A7 2 ehamu), 3) 2gnA,

AR, A B ma kAo AHEEolok §rh(eong, 2014).

n
N,
e

5 .

82 & ol Fri= SEHEA Hoth ol {uH4
HApel Frpie Z2RATE A= sto] AA AHEE SoF
WHAe A ATl 2012). ©]AHoH2005E  FHA(equity),
o]l (understandability), ~ AF&Ad(usability), — Alw]A(aesthetics),  A|&A
(sustainability)= W72 7|Fo2 AASHAH. 920072 FUHA
Hzpelel HelE Higo=m HuREN J|ES AAste] AHEStA el
et UG S8eEes AWEQTh A9EIAAE ol8AEE
goer WEE H7HE Z8gste] A AZeAEY FE HAQD AT
= AlAsHAT.

F{I“ ['U_u

)

4

ok olm

EAES #AAd Sz d HAEFAe] Fotel e L8EA T
@ oSl g BAlel webn @3 dol AR ARG,
2016; Virtanen et al., 2005; Kalleberg, 2009; Benach et al.,2014). ©]
of WMATAL FRY BE TRAS diem A7 9 ool nAE 2

848 ZAORITE Hold guNA Aolmelas Nze Wkl

a40] AAFHAHHEA ], 2018). [I¥ 1-1]& E¥ 7]& {44

14 meElstd ARE 4sAE 2Y AuAUAS Zgn
gFel, WATY 5 ASE oI5 o wol Eaae
ok, ER ALEACIA © obh A Bl ehE B AUER

Elowx e o
fu
N
(o]

o

2,
e r
_>;_h

N ow
)
HI-
o
s |
i)



P Universal Safety Design N
) TUniversal Design g -_l-llllm "eeds 9;'9
Barrier Free Design /_\ %g ngm
(mam | S HHA RS
\AQHE,
\hjggg\j 1128 2=t
| MHIA S AT US
wome/ S
B 22 ZH0AM FH
SRR

FUHA AolzE yAel "ok fuHAd HARQlo
td gRE  1egith

Nz CEEED
ol 7@

o Frides mekg o]

RIS P
celale ANstgon,

gael shol=zt
ol 6714 glele}
4671712] FtolEetel o TARTHEA 9], 2020),



21 =29 W& % 74

1] =] o]

B AL AFH oAE TEd fuUMA dxele] BF A
WS 24 RSN o5 Fejste] selel Iy B, @Al
e WP AN EF, GG Aolmd bzl solSekle)

845 ARz

2 o= AL tan 2o Al Wellde 97 "2l B 54,
Aol wiste] dotHEy Aol AAHQ] el diste] AR,
A A E d79e 2 4, d-84, dueet 4o, A4 24
Yol diete] ARt Al eI E ayHAE HARl BrrEgel o
sto] Awsh=dl, =ule] A-/EE AASL AT FUHAE Alo|E
gzrelel HaAgds Sdez A9t Al VAAE HEH el
de R fyHA AlojzE fAp]l rrelEskle] HIFE skl ol
e YFEeE AART Al VEoIME dAFEIE fofstal 2 ol
of At 7 adE AAR.



22 A3 SHAE AT FUBA O A

FuRALA BEE AF/AW 0 @S et sjele] Bl
A elmRAdt Asd Rl fUsd e Astozi el
=452 So F/bHa BEel WIS AN

Aoz ©lApel Msto] Washhe o] FEekn AmHo

48 Ak,

2.3 UM Alo|ZE HAQl TtolEgle] HF

2 dFoA= Kim and Jeong (2020)] AAIRE USDO] 46712 7hol=
2iQlo] AT UDO AA 7ide duhdt & FHst=AE AdHEY
A gt QL UD 7Zhol=2ieldt USD 7| E=etlE Afolo] AlZjghzgofA
oA Apslo] ke AR G,

o)

eIt

[# 2-1]2 Kim and Jeong (2020)0] AIAZF USDE] 467F4] tjA<l
ZlolEgelmt UDoll 3§ 29717 tlxjelztolEgielof tigt BAS Lerd
Aoty USDE] 7tol=eele 6709 9 SI~S6o= uyerilorn, 12719
ARA2 S1.1~86.228 vtk UD Ztel=gkele 7709 99 UI~UT=
Lrer



[# 2-1] FUHA AojzE Hapgl Zho|=kely} A4

o Variables
USD guidelines up* USD
S1. Physical support
S1.1 Low physical effort
1. Allow the user to maintain a neutral body position. U6  S1
2. Use reasonable operating forces even for people with weak strength. U6 Sl
3. Reduce the number of steps required to complete tasks. u6  S1
4. Minimize the range of motion and travel distances. u6  S1
S1.2 Appropriate size and space
1. Provide a clear line of sight to important elements for any seated or sanding user. U7 S1
2. Make reach to all components comfortable for any seated or standing user. U7 S1
3. Accommodate variations in hand and grip size. u7  S1
4, Provide adequate space for the use of devices or personal assistance. U7 sl
S2. Flexibility
§2.1 Flexible design
1. Provide choices in methods of use. u2 S2
2. Accommodate right— or left—handed access and use. U2  S2
3. Facilitate the user’s accuracy and precision. U2 S2
4, Provide adaptability to the user’s pace. R
S2.2 Flexible working
1. Adopt a flexible working concepts to accommodate diverse workforce. S2
2. Adopt strategies and policies focusing on implementing flexible working, S2
3. Consider the needs of different groups of workers and improve work-life balance. )
S3. Accessibility
S3.1 Simplicity
1. Eliminate unnecessary complexity u3s S3
2. Be consistent with user expectations and intuition. U3 S3
3. Accommodate a wide range of literacy and language skills. U3z S3
4. Arrange information consistent with its importance. U3z S3
5. Provide effective prompting and feedback during and after task completion. S3
6. Make observations of the relevant parts of the system possible. ~ U3 S3
S3.2 Perceptibility
1. Use different modes for redundant presentation of essential information. U4  S3
2. Provide adequate contrast between essential information and its surroundings. U4 S3
3. Give each action an immediate and obvious effect. U4  S3
4. Provide affordance and compatibility with a variety of techniques. U4  S3




S4. Ensuring safety & health

S4.1 Error—proof design

1. Arrange elements to minimize hazards and errors. us sS4
2. Provide fool-proof or fail-safe features. us sS4
3. Provide warnings of hazards and errors. U5 S4
4. Discourage unconscious action in tasks that require vigilance. U5 S4
5. Include reversible actions and safety nets to minimize the consequence of errors. S4
S4.2 Safety & health assurance policy
1. Consider policies to ensure safety and health, including the social weak. S4
2. Predict and prevent occupational incidents and illnesses. S4
3. Consider mental stress for emotional workers or service providers. 4
S5. Diversity and inclusion
S5.1 Equitable use
1. Provide the same means of use for all users. Ul S5
2. Avoid segregating or stigmatizing any users. Ul S5
3. Make provisions for privacy, security, and safety equally available to all users, U1~ S5
4. Make the design appealing to all users. Ul S5
S5.2 Fairness of design policy
L Accommodhte all production workers and consumess from a design policy point of view:, S5
2. Ensure non—discrimination in cultural and institutional aspects. S5
3. Ensure equal policies for comfort and safety to foreigners and temporary workers. S5
S6. Sustainability
S6.1 Socio—ethical sustainability
1. Encourage and support decision—making and planning processes relevant 6
to long—term implications.
2. Provide shareability and socializing abilities for continuous improvement 6
through user feedback.
3. Consider the long term productive capability, quality and capacity 6
of natural ecosystems.
$6.2 Work sustainability
1. Consider not only the visible hazards but also the risks of cumulative exposure 6
or repetitive use.
2. Anticipate and prevent cumulative risks and health impacts 6
following long—term use or work.
3. Consider mental workloads and stress in the new forms of creative or service works, 6

*Universal design guideline, **Universal safety design guideline
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- 299l 12 27 H2ZAAE (PNDA) 2004-2012

- Eolg]& ZHH A (Tourism  Flanders) 2001

- #4 93] gopal
- ofel elo] B
- 2go] AT

- 2R e

T
ar

- 2Ry, R

[

A% (Federal Civil Rights Law)oz u]=r Fofidl

@_
e

]
71l

A

2o

g

;N

[¢)

2]:H) 2000

i

$ (wEHielol
— AT AR T (B A 2005
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- ul= ol (ADA) 1990




3.3 #YHA AlojzE tzrelel "esy

—

U
AoAglel B gl REg Aol Ay AYAADAANNEL 2e
S

FUEALAAS gAY ANAE BFG RE Aol faIA
gol FAZL wEEe] WS Asiel Al wielHA 2okn Yk el
L ogAddogy B4 AUGA =5et tHd mE nge] WA
g3 2 A oloA E SrHEEA, 2019). Aol e ma A
42

Yol 47 ke AF814AA Hlgo] AZHHIAL, 2014).

olol A @ FAelqRE AFSorsty HEA U Hu

ord
S840l FxEHe oW vt AHorolde|, FAd 3 2 A

1o
N
(N
o
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V. fUBA Aol Hal stel=aele] AF
41 §UHA TR

SUHAE HAele AE B4 5S¢ OAA © okt SHS 2w
pal
.

L AFES AdE zgsy v AL 3

32

stoltt. Universal designolzt= 8ol A7t S-8-Lofel met Hefs
A AHgED BE ARTAYS EZ&StE ouE ZEEel g
(Inclusive Design), ZFE $ok= HAIDesign for al)olzt= §ol=
PolZ|k Btk ERF A¥xo] FAt AEES S /8% AFE, AH
A 52 Kot Agx|Y(Assisted  living)olehs  8ol2 Atk (Frenkler

et al., 2006).

o= wA7Etolu FHOISE Center for universal design®] Aol
gdd 29t 9 uwo]ARonald L. Mace)oll s GUHA tixjelolagh=
gol7b Ag AAEYeH, o2 Null & Cherrye SUHA txlels
FEotedl AAE d8 A7HAE v [E 4-119F Zo]l AAIZTH(Null
& Cherry, 1996).
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[® 4-1] §UmA b3l 4717 92

A o
AR oR HQF TS FoloF 5, =&
AA715 A4 i}
| & ABF Aol ojue FEE sAew o
(Supportive)
g},
oF5l E XL 2= = uprEAlAHok S}
%%}\_1 E]>01_. T o= 7]— ]1__ E—'T‘E R ]?‘1]: i
ok o5 flsiA ofy Zixo AdeEpy, =4
(Adaptable) )
Vs & mAAE Gtk
A4 o7t HAY Ee2ow Qe A
(Accessible) F& VA= Holles AAGHoF o ‘jr-
REE AT eA EE AW4S geln 3
(Safety Oriented) SR = 733}

et shutel gARle] mElAl w9 ALgEZE 47 e Ao
Aolty, @adomt §UHd CAle Y tord AREe 58
o

rel

3 4 Qus gA”lss Ae 2oz wh fuUWA el A4
L AE $4, Qo] Sol @A Agsin woel] 9@ szo=

FUHAE Al 7¥3E ™S (Center  for  Universal — Design,

1997).
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[# 4-2] FUHA ARl 7714 92

el

7id

TS A8l e uie

1—

(Equitable Use)

B5s} AgteE 43

g Aol g4 B

=

(Flexibility in Use)

(Simple

and Intuitive Use)

AE AHgRiol ZesforstH, g#sHA wt
2 olsg 4 3lofof ot

Aztel digt FEA i

(Perceptible Information)

AR AR @Holt A 7
Aglel 3sks] Aekwlofof gt

Ap3 A9} QA
gt 58

(Tolerance for Error)

AAA 5 A%

(Low Physical)

o

Aol Wit
2 24

(Size and Space for
Approach and Use)




SUHA Ao xE izl

HFUHA AMlolZg fzl dyE [E 4-3]7F Zo] fydHA gl
47F2] Q2] (Center for Universal design, 1997)& 7|E2o= 3}, x84
(Acceptable)?}t 2|4 (Continuous)2  F715te] 6714 S A|AISHA
T},

T84 (Acceptable)e AMEAE  ZJbstH A EAAR7IR] 1HEE &
Holtt. AlF= AHgste Sl st Alslela Attste Sol 24
k= Alsleel oS =7 YeEda AR AlF ARSA FAe HAA
of Aol wrHA Qla Aqtare] obde] digt Aol FEt AAolv(E

AX, AHAESTY, 2014~2016). EJF FEAFS] Tl FrRge] =
2t 2849 F890] EopAL At

o)

o
2 Az ool =Eo] Euh oo AAGACIARE ulFe

U&
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[® 4-3] YA Alo|E 6712 dd
A 7Hd

AA71s 24 AAFe=z Hatt T FE Folof st g
(Supportive) A5 Ao ojmet FEL: 7F4 o ¢t Hr,

et EAE 7= BFE WUSHAIACE gh
557

olE oA oAy 7ix|e] deHH, =4 7HsA
(Adaptable) . _

= ZIFA|ACF et
A W7 ElAY Egjdoz st o] gk
(Accessible) S 7|13 Ao BS AAs|oF st
Hd 23 A 7HEA B Y9EAES gl ke &
(Safety Oriented) RE Jefdir,
Z84 Ate]A ofztE ESet RE IEAe AREARTE
(Acceptable) HASHA AR 4 Qlofof gtk

ol Hol= ¥Rt oflzt X&Hom LE
1249 E| AU HhEEo] Zol= Qddk rejE FY E
| &=A

° L FA7E slolof stek ARl ARE b

(Continuous) B ) .

o] Qtdol wEEo] AE, AH|, AL P <

At 2 fA]=oloF gt
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4.3 fyuA Aojg HAQl JlolE=]] AF
4.3.1 7tol=gkelof thgh HoH|w

(£ 4-419} [3% 4-1& UD7tel=eele] 77bx Qeje] wheh UDS
USDO $a% Hrbdse] ot W7 ulL HAE Avoldh [E 4-4]9
(17 4-114 USDe] BEe 5% ASUD, B2AUIAZAA
BUS, SFPATRUS), AAE ALUGIH UD H4Et &4
Uehdeh [ 4-4leA FEA FAE F7H%= USDAES/UDES)E
S5 ABUDIA 7 Egtom, theom ofwAstuUs) B o

HUPol EShTh EF 001 folfEeld FwEA B¢ fd¢ Uz

2~
MU AHEt 27)/F3HUD A= USD] diet 8
O

o

=

H
o,
et
o
inj
Hir

[# 4-4] FUHA apRle] Hiek 7hel=atel Batvlu

UD 8% (A) | USD 28% ® | °% | o
(D) H|

WE | mEw4 | 3@ | mred | ) | VA
Ul 558 A& 5.005 0.879 5.366 0.746 0.001* | 107.2%
U2. fredgt gzl 4.873 0.746 5.046 0.719 0.013 103.5%
U3. &4 5.076 0.783 5.381 0.723 0.001* | 106.0%
U4, 2 Zrel A7 5.149 0.710 5.416 0.713 0.001* | 105.2%
U5, 798t 5.334 0.865 5.716 0.748 0.001* | 107.1%
U6, AAL A 5.254 0.812 5.481 0.757 0.002* | 104.3%
U7.243q 271/8%t 5.182 0.753 5.317 0.745 0.056 102.6%
Bt 5.131 0.586 5.330 0.593 0.001* | 103.9%
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(28 4-1] FUHE Al dof izt T8k

5.8
5.6
54

o,
el

re
oo

g | D esgges |50

[E 4-5]1¢t [OF 4-2]= USD7tel=eiRle] fgjdd we} UD$t USD
o] F8LE HriESLol it B Hlw HAE Adtolty, [® 4-5]¢ [
g 4-2]o14 USDe| HH& H2A(S3), AR AR (S4), TSI
3(S5), AEAS6)NA UD HeHoh E=A et [F 4-5]004 ¥
A 58xo FT7H%= USDAHF/UDAEF)E= AEFAAS6)NA 7H =%
W, G202 AR ASR (S, FFT F84(S5), HA(S3)0l wTh
3 001 FFolA =R X AAE AASDI FAE6S2)el
M USDe] tigt $8x o] o 32 & 5 ook

\o M o

4
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[ 4-5] S Aolxe] tzpelo] st stol=etel Bl

WFLE QW | USDZFRE® | °F | 4
USD am |

¥g | mzEd | we | =E@R| ) | BA
SL. AAIA 24 5.219 0.678 5.336 0.712 0.073 102.3%
S2. 7944 5.015 0.701 5.089 0.665 0.252 101.5%
S3. HAZA 5.128 0.678 5.413 0.630 0.001* | 105.6%
S4. FHBEHSH 5.295 0.727 5.615 0.668 0.001* | 106.0%
S5, trer it 484 5.087 0.735 5.385 0.715 0.001* | 105.9%
6. A&7 5.031 0.814 5.436 0.763 0.001* | 108.0%
Bt 5.128 0.585 5.400 0.584 0.001* | 105.3%

(1 4-2

gl

nounoLn rﬁ
oA et

I

I Fysd Alojzg tapel d2jo] o

13
i
nla

rd
At
1
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432 Flol=atlo] igt QlEA

[ 4-6]2 UD7lol=eel Ao F34 Fako] dis) F4HREA
= &% QQ1EA(Factor Analysis) 2S5 WERH Zolth. Aite] ofshd
UD7lolEgtel Yele shtel gelog QgoFst 4 gtk GUHA txgl
Ao 3AL do M B2 A9EE 7 dee @eAdU3)olde
W, o8 FEe AR (UD), AAR" ZFA(U6), AZRIAALU4), @
FAAGHUS), |A gAIU2), HFES Z7)/3HUNLRE Y
o}

zl

[ 4-6] S Ozl Pelo] theh 1R

e a3
U3, &4 0.789
Ul. &5 A& 0.785
U6, AAd A 0.743
U4, AI7ke1A 0.734
U5, 9z 0.732
U2. fag o4 0.711
U7. A-et 271/33F 0.700

Explained total variance = 55.2%

Kaiser_Mayer—Olkin test = 0.868

Bartlett test x*= 1234.0 , p < 0.001
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[ 4-7]& USDZol=eiel deje] =34 FaLo] dsf FHE=4
& B aAR4 AnE U Aolnh Al skl UsDrel=ztel
del= ste] gclez goFst 4 Sk, FUHA AlojzZg ARl A
S REY ool M e AWEe s fE: b RATR(S40|Y
on, ogoer HIAG3), trFdH #8465, AAH AHED, #
AX(S2), AEA(S6) o2 e

[ 4-7]= USD7ol=eiel AFEH8e] =34 Fako| tis] FAHE
A e QR dy E3k yerdch Zife] ostH USDrie| =gt
A AFEHEE E3h shte] aQlew goFdt 4 Qlth. {FUHA Aoz
oAl dote EAT "ol A B AWAL /1 ARQEE wed
(S3.Deler, Th3oz PHEAZE(S42), AAH 254662, <
FHAZLE(S4.2), 553 AH&(S5.1) 02 YERITH

[ 4-7) S Alolmel el gelo] tie Kol
USD ¥z USD AlF-<12]
A 2913 A4 213
] S3.1. g4 0.816
S4. SHARASHR 0.851 5
S4.2. AR ASH 0.779
$6.2. AAA 2&4 0.769
S3. A2A 0.840 —
S4.1 @FHASH 0.760
35 CrORATE 2o 0.835 S5.1. B8 AHE 0.756
SRR ' $3.2. AZHe1 414 0.726
S1.2. AH&s 271/573¢ 0.706
S1. A4 =¥ 0.790 -
S6.1. AtleEld 244 0.695
S2.2. 43k &Y 0.682
$2. a4 0.786 Tt e
S5.2. 343 fAd 0.673
S2.1. F4s gzl 0.665
S6. A|&4 0.783 -
SI.1. AA=E T4 0.646

Explained total variance = 66.4% Explained total variance = 52.5%

Kaiser_Mayer—Olkin test = 0.904 Kaiser_Mayer—Olkin test = 0.914

Bartlett test x*= 1462.0 , p < 0.001 Bartlett test x>= 2820.0 , p < 0.001
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4.3.3 7rolEztele] it AEEA

[ 4-81= fUuA g9l 7712 95 Ao|(UD&UD)E] A

5% Uehith ASASRA 7 S 7 ABTARLS T

e

Zof et AY HAE w5 Ux GAY T|zARE ol8d &+ 9
ct.
FUHA HAel dels e AAee EF EAHeR felsti

Fol  AEIAZE Sivr YERRTHp<0.05). @A U3) AZRIA]
Udeo] 0.597= 7P wskow, wxdat 55k AR UDe] 0.587,
AT QAR (US)7F 0.5448 =7 Uehgrh thgoea  AlAh=
ZAaUe) 553 ALUDL 0543, E53F ARRUDT S93 Oz
d(U2)e] 0.535, AAx=EH TAUO)L LFIAZHUSE 0522 =

L oox

9, S AU AAEE AU 04052 7HE Wk
on, AALY it AUl 0.427, ALAAGI BT AL
|UDel 04312 WA degth ogo® eFPAZHEUS fAg
HzI(U2)-> 0437, A% txRRIxt w@=/d(U3)e] 0.4382= YA
274

FUHAE gale] et FaE HHF(Mean of UD)T fyHAE ozt
A HUHFE o HTASE EHW, @4 U3T 077022 P =AY
Ehgton, 553 ARRUD 0.751, LFHAER(US) 0.710, AZQIAA
(U4) 0.700 =22 Jetyitt.
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[E 4-8] SYHA tjztel 7rol=akel ¥g]zte] AFtA|4~(UD&UD)

Ul U2 U3 U4 U5 U6 U7
UD e TEY KA wed A% s A4 Awd
) e REAL A 1A =g =71/
e e 3t
U2 49 g2l 0.535*

c
w
o
>
ox

0.587*  0.438*

Ud A4 0.431* 0.448* 0.597*

US e/ A|sta 0.501*  0.437* 0.544* 0.448*

U6 AL i 0.543*  0.405*  0.459*  0.427* 0.522*

U7 #4d% 271/87r | 0.451*  0.456*  0.440* 0.469* 0.350* 0.507*

Mean of UD 0.751* 0.663* 0.770* 0.700* 0.710* 0.695* 0.640*

[ 4-91= HUHA  Alojzy  Hael o7k dEE Al
(USD&USD)9] AgAsE  uetdct fUHd Aojzel gapgl dzs
ko] APASE BFE SARCR {ost oFo] AuEAZE vt uE
STHp<0.05). HIAAGS)I PHHEASH(S4)7E 0.67302 TFF =Jo
H, oOel= HARAGH 4} A& 66)o]  0.670, SPHEASIH
(SHet oAt $£gAS50] 0.6522 =A Yeigth =, bR AStE
(S4) ol st AT w9kt

o, 25460 AAAH AYESD 0504, AHAZT 59462
0.528, A&AT HIAG3) 05572 A vt =

SDHI FAFG2)2 0.564, FA8T FHEAGH(SH)+= 0.570e= U
A depgoh &, A5466) 2 54462 d=7F g2 deERe] A

AL} Wt
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[ 4-9] ¥4 Aolxe] el Zlo]Setel Wejzre]

AFA4=(USD&USD)
S1 S2 S3 S4 S5 S6
USD ¢ A a4 24 SR gL AFA
A4 o 84
S1 4714 29
S2 F44 0.564*
S3 A4 0.633* 0.590*
S4 StHRASH 0.578* 0.570* 0.673*
S5 trF 3t 84 0.591* 0.605* 0.640* 0.652*
S6 A|&4 0.504* 0.528* 0.557* 0.670* 0.582*

(& 4-10l2 fFUHA el ZrelEeikle] 7714 8ot {uHA
Alo]e] Tzl ZrolE=Rle] 67kx] ] Ato](UD&USD)S] AEASTE
Uehdth UD 859 Hd(Mean of UD)T USDO Y25 Afo]o] Abyt
AgelA 7 w2 oz yehd Yl HITAG)eR 0.834%ct ot
202 AAH AYSDHIF 0817, FARATE(SHLE 076622 =7
Urebstth BHHol A2 AFER FA4E AEAE66) dEjete] AuAL
b 7P @2 06112 YEgth o2 UD Ao diel A2
USD Aoz A" {a462) dgj7b 0.729, orfdat =8485
Ael= 0.7442 AEAS7 vl @A Ve

=

StH UD $8%9 Hd(Mean of UD)d USD ¥Exte] AdAs7t
[% 4-8]9] UD %8¢ B#F(Mean of UD)# UD felS7e] A
= vehd A =g 4 geh. USD ¢ UD s A

ole] FudAs FEAST EXAW ALKQ(S6) dt ddiHer o
53] 2£46S6) de= UD9 AAA AASDHH 0.522=

7P E=A UEEA, AZAJALUL Aot 04272 TR WA UE



[# 4-10] FYHA HAQ] 7rol=ztelw}
FHHA AlojzE TARQl Zhol=kel djRte] AuAS(UD&USD)

USD ¢ S1 S2 S3 S4 S5 S6
A= A A4 PR oA ASA
UD ¥4d 21 A ES-WE
Ul 553 A8 0.565* 0.518* 0.594* 0.597* 0.865* 0.522*
U2 48 b2l 0.465* 0.806* 0.496* 0.530* 0.536* 0.503*
U3 74 0.547* 0.482* 0.821* 0.577* 0.555* 0.478*
U4 271414 0.504* 0.531* 0.853* 0.521* 0.467* 0.427*
US oF3z|sta 0.481* 0.415* 0.546* 0.819* 0.472* 0.489*
U6 A= A 0.803* 0.414* 0.513* 0.571* 0.530* 0.449*
U7 A4 371/83¢ 0.771* 0.511* 0.545* 0.462* 0.484* 0.458*
Mean of UD 0.817* 0.729* 0.834* 0.766* 0.744* 0.611*
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QBHzstE | 2| ZPQIAA 7] 5iR AAEAS sk A= 0.9332
2 Aggo| golzl= As 2IY 4+ Utk

S ANAA Aypo] wel, UD £8E9 HAF(Mean of UD)I UDYY
=2 AT do geAdU3)7e] FoE7F 7MY =Qton, trgor Al
A  ZAaU6), FAT dzapel(U2), QFHAH(US5), A|ZelAA

[£ 4-11] UD 58%9 Hi(Mean of UD)of| thdt
SUHA tzel 7ho|E2kI(UD) 3] A

Mean of UD (Y) Mean of UD (Y)
UD ¢¥3g = f (x1, x2, x3, x4) = f (x1, x2, X3, x4, X5)
B p B p
(Constant) 0.463 0.001* 0.233 0.013
e (x) 0.308 0.001* 0.242 0.001*
AR A (x2) 0.213 0.001* 0.195 0.001*
A% gl (x3) 0.225 0.001* 0.195 0.001*
2SR (x4) 0.162 0.001* 0.151 0.001*
A ZFAAA (xs) 0.167 0.001*
SR y=0.463+0.308x1+0.213x2 y=0.233+0.242x1+0.195x2+0.195x3
e +0.225x3+0.162x5 +0.151x4+0.167x5
F 61.0 59.3
R2 0.920 0.933
p—value < 0.001* < 0.001*

_32_



[ 4-12]& UD $92%9° Hid(Mean of UD)¥ USD 6712 HEE
Stepwise regression R ol&do AFAHAE A Aoty HIA,
AR 29, 594 98 IR AAYFAS o R= 0.870 °l%d
on, HIY, AAA Y, #94, SHEAGHE dy 2 AT
S old /%= 0.8912 A Eo] Eokxl= Zg IS 4+ Qlrh

I ALAA At wel, UD 859 Hid(Mean of UD)E USDYE
=2 Agd oo HIAHG3) dFete] FaLvt P woH, o
2 AR LS, 9462, HARATH(SH) 7 Fadeg ARG
[e3]
%S

[ 4-12] UD $9%x9] B (Mean of UD)o] tigh
AU Ao]mZg] fzpQl Zho]=gkI(USD) 3] A7 A

Mean of UD (Y) Mean of UD (Y)
UsD ¥g] = f (x1, x2, X3) = f (x1, x2, x3, x4)
B p B P
(Constant) 0.279 0.002* 0.121 0.158
A2 ) 0.387 0.001* 0.306 0.001*
AAA Y (x2) 0.347 0.001* 0.313 0.001*
a4 (x3) 0.214 0.001* 0.175 0.001*
PR AT H (x4) 0.175 0.001*

y= 0.121+0.306x1+0.313x2

3| AErA A = 0.279+0.387x1+0.347x2+0.214x3

SalCICh Y +0.175x3+0.175x4
F 99.6 91.3

R 0.870 0.891
p—value < 0.001* < 0.001*
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[ 4-13]2 A&/ (Sustainability, S6)3t
YA Alo]xE] ¢ARJI(USD)S  Stepwise regression HHS

Ty yAIUD),

o]_Q.sH

Tt ZAxfo|ct, UDef| et SALAAe] 2™ A#=0.370

om, USDe| st 3|AHAA wad £°=0.5212 Ago] &oix
_/I\_

-
o]
]
a}

= AS g Atk olol FUHA AMojzy HARI(USD) 7tol
Qlo] A44(56) YalE A AL & > e
(3 4-13] &4 6S6)l dizt UD, USD 2] A4 A
Sustainability (m) = f(x1) Sustainability (m) = f(x2)
B p B p
(Constant) 0.680 0.075 0.332 0.313
UD (x1) 0.848 0.001*
USD (x2) 0.945 0.001*
S| A A m = 0.680 + 0.848x1 m = 0.332 + 0.945x2
F 132.7 245.0
R’ 0.370 0.521
p-value < 0.001* < 0.001*
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oAt fUMd O] B AF W udE et sielagl
gl wlmEAse] APEFS AMston, fUHE Aolme il
9 o zstdct EG 203039ES F ATHHOR o] 225
242 Astel fUHA Aolxy tAel stel=ekIUSD)

o] FUHA HARIUD) Y5 HIAL 4 A=Al disl LotEgtrh. 3
o

UL, GQIRA, ABEA 2 HARMS olgstel USD 84w =
e st

el Ae® fUNA ORI T ADMT 2L ARSe g4ww
ofct. Wgel o2 Uelld: oz AWHy AGH: e

ARlEel giglek Wl Sy FFABIAE 2 Gel A fUNA o
Aele BgST YA FpAAe] Fholt Aol PEG AP
Soqglth Sbd 3 AUS @ dol AeFAH wge meHopn

Kim and Jeong(2020)°] AAlRt U Alo]=g TjxpQl Zho]E=zt
lof dish ®pAle] Het HEFTS "= HEXARIEIT. HAE
AT Ayl ot AREA WA el USD d&7} UD HstolA Hrg s
Z] e sustainabilityE F7FH R HSl= Aoz yeiygrh & 2 A
TFolAe USD AALe7E AR HloMe g4 e f8= =Y

g 4 orhs AL Slstrk

—

Paz, wdzEe Wk wesh] ohe o

B Aol AET fUMA Aelze txel At AARE =g
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ABSTRACT

A Study on Design Guidelines

for Universal Safety
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In this study, we present the future direction after investigating laws
and examples related to the Universal Design. Also, The purpose of this
study is to analyse and verify the universal safety design(USD) guidelines
proposed by Kim and Jeong(2018). This is to highlight the need for a
broader concept of universal design.

The ‘Universal Safety Design(USD)" philosophy is needed in many
ways. First, the philosophy of USD suggests design methods that consider
the safety of people including users and producers. Second, the
philosophy predicts and prevents future risk factors associated with
repeated long—term use and current risk factors. Third, it is possible to
improve the working environment of socially vulnerable groups through

consideration of policies and designs for the socially disadvantaged.
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Finally, It can be used as a methodology to substantially improve the
human rights of the underprivileged. This acceptance of diversity and
emphasis on accessibility can lead to job opportunity.

The Universal Safety Philosophy is more persuasive in that it is a
theory that can relieve the difficulties of not only the socially
disadvantaged but also everyone. This study examines the concept and
theoretical background of universal safety design (USD). By conducting a
survey on the USD guidelines, we will try to examine the usefulness of
whether the UD design philosophy can be expressed with the principles
of USD.

According to the results of the survey, the USD principle reflects the
UD philosophy on user’s point of view and also considers the aspect of

sustainability.

[(Keywords] Universal Design, Universal Safety, Design, Guidelines,

Socially underprivileged, Safety, Layout
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