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ABSTRACT

Purpose: This study derived the planning factors affecting the evacuation route of facilities for the
disabled and to identify the planning factors that affect each facility. Method: The PLS(Partial Least
Square)Regression analysis was used to solve the problem of multicollinearity and number of samples.
Result: As a result of analysis, The most important planning elements for each facility were derived as
door: closing time (1.131), corridor: ramp for wheelchairs (1.227), stairs: emergency lighting for stairs
(1.117), and evacuation space: evacuation space convenience facilities (1.106). Conclusion: In order to
plan an effective evacuation route for the disabled, a universal design should be applied to consider the
perception, needs, and satisfaction of the disabled, rather than a comprehensive reflection.

Keywords: The Disabled, Evacuation Route, Universal Design, Plannin Factor, PLS(Partial Least
Square) Regression Analysis
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Table 1. Derivation of evacuation route planning elements for the disabled

. . Additional Questionnaire
Sortation Planning elements . .
planning elements characteristics
Number of entrance doors(emergency exit) @)
Entrance door Size
How to open the door O
Entrance door step
E
nirance Entrance door handle
door
Entrance door closing time
; 7Point Likert scale
Entrance door sign
Contrasting door color O
Guidance facility to the entrance door O 7Point : Very satisfied
Corridor width I
Handrails on both sides of the corridor 4Point : Usual
Ramp for wheelchair O I
) P 1Point : Very dissatisfied
Fire shutters and fire compartments O
Corridor Corridor sign

Corridor floor guide line
Corridor floor material
Corridor contrast color

Corridor piles O
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Table 1. Derivation of evacuation route planning elements for the disabled(Continue)

. . Additional Questionnaire
Sortation Planning elements . .
planning elements characteristics
Effective width of stairs
Handrails on both sides of the stairs
Evacuation facilities other than stairs @)
) Stair emergency lighting
Stairs . .
Stairway sign 7Point Likert scale
Stair contrast color
Stair riser
. . . 7Point : V tisfied
Stairway normal management (stacking things, etc.) O O & ety Saiste

|
Evacuation space size 4Point : Usual
Evacuation space location |
Evacuation Space Convenience Facilities 1Point : Very dissatistied
Evacuation . .
space Convenience of internal and external access
Evacuation equipment (descending life line, lift-type evacuation device, etc.) O
Evacuation space guide sign
Evacuation space communication device
AIPAAET 2%) S 5o} FUHEUE A, o 4], Agehu], ShAGEA), Bm(FAE, Yot 2 slre]
AF = ), AdAS 21 2] 5), s ] fH) = F7HR1 Alg 8 47 A = 3ieh
olE E® TEH FF Folid] thu] 7= A2 8 4= Table 13+ £t
X2AE
AR = A GRS T ejgt 47 3y, 33708 AR A E Qo) ARt = ol sl BHE A|A| Aofijlo|H, &
ALA] o) e B A Sl 89 820-172744) RaE ek
ARZAFEYL F 805 5 7157} 25| gl o, A4 shue]] BE 53 FAISEAY, A5A)17H 2 AR A] 8F= A9
sheir
ESEA] ATEABH S Table 29 ek
Table 2. Demographic characteristics of survey respondents
Gender Age Level of education
. Middle High .
Sortation
FoSum 2029 30-39 4049 50-59 60~70 '°  Sum  School  School OMYeRIY g

over . . Graduation
Graduation Graduation

Frequency 24 39 63 3 3 9 12 24 12 63 9 33 21 63
% 38.1 61.9 100.0 4.8 4.8 143 190 38.1 19.0 100.0 14.3 52.4 33.3 100.0
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Table 2. Demographic characteristics of survey respondents(Continue)

52.40%
61.90% 38.10%

3330%
38.10%

19% 19%

14.30% 14 30%
4. sme a. an% I

Middle School High School Graduation  University Gradua tio
20~29 30~39 ~49 5059 Graduation

<Gender> <Age> <Level of education>

CHEIEE A=l a4 7
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Wold(1994)+= VIPZte] 0.805H1 7% FA @ %1 ==t ?lf’/]'j"ﬂ'ﬂ] = F7dok=tl ofv| §l= AR A7 7S
Th= A4 7152 AA5HA.2H, Jeong(2012)2 VIPELC] 0.8 011 9ol QIIFIAIS 5748 &= e frofu]gt ojm]
£ ROl 4 = Hretal shelet SRR, 2 Aol i Bl A ]QB-—LJ 72 A= VIPEe] 1Ho A2l g 4
of tisll 2AEE skl 11 SRk ThE A E R AXFES AASELAL §iet VIPO] Hatghol] theh il 712

Table 3. Reference criteria for meaning value of VIP

Range of value VIP
Less than 0.6 Meaningless
More than 0.6~Less than 0.7 Very weak
More than 0.7~Less than 0.8 Weak
More than 0.8~Less than 1.0 Normal or Some important
More than 1.0~Less than 1.2 Important
More than 1.2 Very important

F_'
HHH A A|4=91 B EHS=0] BT A & (Cumulative Y Variance)+= 88.8% 2 4 7/4\_& e E]' = AFollA 2
o A=A 27 7E BEold W] 1.9%2] 7HY 2 57 HE-S e At
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P A= A o0& eIt th2 0 & Fa37F QRN(VIPEL 1.001d~1.219h 0 2= Z U £5401(1.092), S AT
1.055), Z2UE o= 12(1.007) £2. 2 =EF ek VIPZL 0.8014~1.003He] HE . =
2 E2H0.964), U2 7NE(0.953), U2 T7)(0.944), ELZ7FA ] SMGEAA(0.928), &
PHEATH0.905) =0 = LFERTT.

STl tigt ol thu g 2ofl G rIAl= Alfl 8 4= 25 0.9 oo s kEr|o] 412 0 = Vool & ¥t
ZASHA|NE, S} g = ol thieh Al A] RE Hapo] tish a7 Had Ao s EEE QI

Table 4. Summary of model result(Entrance door)

Latent Factors 1 2 3 4 5
X Variance .673 .054 .048 .051 .090
Cumulative X Variance .673 728 776 .827 917
Y Variance .863 .020 .004 .001 .000
Cumulative Y Variance (R-square) .863 .883 .887 .888 .888
Adjusted R-square .861 .880 .881 .880 .878

Table 5. Result of PLS regression analysis(Entrance door)

Latent Factors

Variable Parameter (B)
2 3 4 5
constant 406
T Number of entrance doors(emergency exit) ~ .194 941 953 953 953 953
Entrance door Size .030 941 944 944 944 944
How to open the door 123 1.019 1.007 1.007 1.007 1.007
Entrance door step .024 968 966 964 964 964
Entrance door Entrance door handle 130 1.105 1.094 1.092 1.091 1.092
Entrance door closing time 201 1.118 1.133 1.131 1.131 1.131
Entrance door sign -.080 880 .898 905 905 .905
Contrasting door color .103 1.070 1.058 1.056 1.055 1.055
Guidance facility to the entrance door .189 930 920 927 929 928
B gigt dinF= Age 4 73
1z o] R of oJakg ]l A2 R4S Tel] SIstPLS B4 AT, Table 6014 Hzu}o} Zo] 7F AR

2 535 A=) BAF A T (Cumulative X Variance)= 5712 A2 912 Fof] A 9712] ArgeAs= BAko] 91.6%
2 A=t vbH A AlQ] HhgHS=0] BAF A T (Cumulative Y Variance)=91.2% =2 52 21 02 UeRjT] &2
TollA o] A= ARl 27l= Bold W] 7.6% 2] 7H 2 57 A= LERI I

Hof et PLS 3421, Table 71 o] BAO1E SIRt A= 58 %(VIP)EE 1.2272 7Hd 2 Y& 1A=
702 ettt the o & Q35 QQ(VIPZL 1.001A4}~1.2u]7h 0 2= B r vt ol 4(1.073), E= v Z18(1.071),
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H 1 oFA £710](1.038) 202 TEE| Tt VIPZE0.8014F~1.007He] HE T= o7t 2935t Q47 B Z25(0.942),
2 ofE] AAH0.932), B QM EA]TH(0.919), B 2(0.897), S E] W Wel2)(0.853) &0 2 LEliTY

Table 6. Summary of model result(Corridor)

Latent Factors 1 2 3 4 5
X Variance 763 .060 .034 .028 .032
Cumulative X Variance 763 .822 .856 .884 916
Y Variance .827 .076 .007 .002 .000
Cumulative Y Variance (R-square) .827 .903 .909 912 912
Adjusted R-square .824 .900 905 905 .904

Table 7. Result of PLS regression analysis(Corridor)

Latent Factors

Variable Parameter (B)
2 3 4 5
constant 714

Corridor width -.089 851 .895 .897 .898  .897
Handrails on both sides of the corridor .020 1.078 1.034 1.039 1.039 1.038
Ramp for wheelchair .398 1.128 1.226 1.224 1.227 1.227
Fire shutters and fire compartments -.063 815 857 854 853 .853
Corridor Corridor sign 121 961 922 919 918 919
Corridor floor guide line 073 1.094 1.070 1.070 1.074 1.073
Corridor floor material 258 1.097 1.072 1.072 1.070 1.071
Corridor contrast color 115 946 928 933 932 932
Corridor piles .026 979 945 942 942 942

Aol it dix B = AL e 4 11
AFo] TEE o] Rk PA = AL AE FE0E | S17FPLS 374 A1, Table 80f|4] Hi=Hiet o] ZF Zj e ql

Ji =
S ot o] At A7 (Cumulative X Variance)i= 5712 FAH 881 -4l 24| 87]2] AW 124F0] 95.6%

S0 BAF A T (Cumulative Y Variance)= 94.4% 2 =2 Z1 02 LEPRGTE 2 o

—_

REL T,

Table 8. Summary of model result(Stairs)

Latent Factors 1 2 3 4 5
X Variance .807 .044 .026 .043 .035
Cumulative X Variance .807 .851 .877 921 .956
Y Variance .896 .031 .011 .005 .002
Cumulative Y Variance (R-square) .896 927 938 942 944
Adjusted R-square .894 .924 934 938 939
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TollA g o] Ate= A a7 2712 Sold W 3.1%2] 78 2 57 kie eI

Akl iRt PLS 272414, Table 90f|4] HHiet o] Al d=rgo] S8 =(VIP)gE 1.1172 7HF & &= 1A
10 2 e tha & Fa7t 8 QI(VIPEL 1.001d~1.219h 0 2= At 9] thu]A]4d(1.082), AT -F8-%(1.019)
OMPEA]TH(1.015), AT tHEAAK(1.006) &0 & EE% T VIPZL 0.8014~1.00[7He] HE T okt 293t 94
A B TRI(EIAF 5)(0.982), AT T 5501(0.937), AEH(0.851) 0= LFESiTh

L=
—

I

2,
Ir F_E: >\l

fu
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Table 9. Result of PLS regression analysis(Stairs)

Latent Factors

Variable Parameter (B)
2 3 4 5
constant 159

Effective width of stairs 341 1.028 1.011 1.010 1.020 1.019
Handrails on both sides of the stairs .058 959 944 938 936 .937
Evacuation facilities other than stairs -.134 1.075 1.059 1.066 1.078 1.082
) Stair emergency lighting 535 1.054 1.122 1.118 1.117 1.117
stairs Stairway sign -281 986 1.000 1.013 1.016 1.015
Stair contrast color .189 1.019 1.007 1.001 1.003 1.006
Stair riser 174 855 846 853 .851 .851
Stairway normal management (stacking things, etc.) 116 1.006 989 985 982 982

tu]gzto HiRt il B = Ag e 4
5710 TEE o] kS | = A2 9 A o] $18EPLS SFE4] AT, Table 102} Zo] ZH A1 991 57
A =0] FAH A & (Cumulative X Variance)=5712] FA 291255l 4| 87H_J /gtgt‘ﬂ Hx10] 98.6%2 A
HHH A A=) RS- H4=0] BAF A T (Cumulative Y Variance)+=93.0%2 =2 7210 2 UERT] B Aol A =
Fo] Aeti= AR 2R Fold W 3.1%2] 7 2 S7HES UERSIC
TRt PLS 3724 A3, Table 11014 H=Hteh o] thug7+e] oA o] SR %(VIP)EL 1.106 0.2 7Fe
Z FFE A A2 YeRdt o302 Fast 8Q1(VIPFE 1001~ 1.277h 0 2= thu- g 7H5A172)/(1.047), ti]
B M EATH(1.014)=0 2 T=E%|QIT). VIPEE 0.801d~1.00[THe] BHF Ti= ot 53T 42 = mjbgu|(eHd 7],
2734 1 d7] 59(0.993), T2t 91210.970), W - 5 A H2]4(0.949), thuE27E 271(0.936) &0 & LEPT

Table 10. Summary of model result(Evacuation space)

Latent Factors 1 2 3 4 5
X Variance .865 .051 .029 .027 .013
Cumulative X Variance .865 916 945 973 .986
Y Variance .879 .031 .013 .003 .003
Cumulative Y Variance (R-square) .879 910 924 927 .930
Adjusted R-square .877 .907 920 922 .924
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Table 11. Result of PLS regression analysis(Evacuation space)

Latent Factors

Variable Parameter (B) 5 ; . s
constant -.026
Evacuation space size -.002 898 938 934 932 936
Evacuation space location -.046 983 966 962 967 970
Evacuation Space Convenience Facilities 750 1.073 1.071 1.101 1.105 1.106
Evacuation Convenience of internal and external access -.144 950 953 948 946 .949
space . :
(descending lifeEl\ilr‘rljlt:,llleil;l:t;;:fa1 Zl\f);lz::ion device, etc.) 135 1012996 995 994 .93
Evacuation space guide sign -.086 1.029 1.011 1.014 1.013 1.014
Evacuation space communication device 406 1.046 1.057 1.050 1.048 1.047

Zt Ald Q¥ g BEAVE s HH, craat 7
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Table 12. Comparison of analysis results

Ord Entrance door Corridor Stairs Evacuation space
er
Planning elements ~ VIP Planning elements ~ VIP Planning elements ~ VIP Planning elements ~ VIP
| Bowancedoor g b mp for wheelchair 1227 Staremergency . EvacuationSpace 0
closing time lighting Convenience Facilities
) Entrance door 1.092 Corridor ﬂoor guide 1073 Evacuation facqmes 1,082 Evacu?tlop space‘
handle line other than stairs communication device
3 Contrastingdoor o5 0 idor floor material 1071 iecivewidthof 5 Evacuationspace
color stairs guide sign
Evacuation equipment
How to open the Handrails on both sides . . (descending life line,
4 1.007 . 1.038 St 1.015 . . 0.993
door of the Corridor alrway sign lift-type evacuation
device, etc.)
5 Entrance door step 0.964 Corridor piles 0.942 Stair contrast color  1.006 Vacll(l)a::t;f[)ir(l;pace 0.97
Number of entrance Stairway normal Convenience of
6 doors 0.953  Corridor contrast color 0.932 management 0.982 internal and external 0.949
(emergency exit) (stacking things, etc.) access
. . . Handrails on both . .
7  Entrance door Size 0.944 Corridor sign 0.919 . . 0.937  Evacuation space size 0.936
sides of the stairs
g Cuidancefacility 1o 000 Comidorwidth 0,897 Stairriser  0.851
the entrance door
9  Entrance door sign 0.905 Fire shutters and fire 0.853
compartments
A=
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20 2 AYZo] ol AolkEe] Mg 4+ Q=S AT Aglo] ofd A5 ] 214, Needs
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