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0.00| 0.00| 058 0.9, 112 124 132 141 145 1.49

consistency

sbAmoz 7} AFAN FAH AEAS S 7 Uk $He90E

stelate] A4 e tjere AR 5 ik



Ho

3. 1AFFAY A9

Hlo
N

i
)

)
Nd
|

W

pE
=

3 Aoj

Apel] 9]

Ho
N

!

o|J

o)

BiK
ol

el

i

=]
H

E sl 3FTF2Y PAE O

e e )

A

=

i

HILZAYE

ks

TAHE Al 9]

)

TE 9

A

=
T

A5+l A

Fich,

3|

AZFA oM 9 Zb FF(LfH)S AduEH A4

=
T

g

KOSHA Codé"¢] &7 alo] 7|22 ow HFsl9]on,

=

46)

A

174090 spelul g el e} 2 sgich

2 O
S

Mo

~N

o)
Mo

_ZTI
Ny

s

2o

s

al

A A o] A E FFES

3z
ar

Table 4= KOSHA Code} 7= 2ZAF

g
Njo

ks

2, KOSHA CodellA] AAsE 7 FF2] dEFE 1912 E759Q

ETA

TANE EFE oA 9tk KOSHA Codel 7153 At

3

=1 =
TOWT

2271,

ZHEYL FJRET o]Fo]A 9 o1}, KOSHA

g

e o

d o

Aol A A]

_16_



Table 4 Classification of work type and subdivided work type
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3. 3AFFA TUHAN T8 dF

AT FriAE b RuFE EhR AFARLE EAstE 1L Ay, Ad
Aol TAPE 9 3 wet Fe AR S E ekl & thet JEje] Al
7F A E AL, ARde] tiie] Selolx o] FolAER APA TS 52
&= Wi uadg] B2 AR A Aol Aol va] ToiAse] H
0] E2 JoR YERow, 2 3Ao] AR A JPHER FAH

A easo] HEE] thaf e Azt dAalol dojui= o= yebsth

Table 6 Fatal accidents of architectural constomctivork

o = dAAdg A | ASFEAE TS | TS LR &
v 1wk A AL w7 2= (%)
2005 609 167 27.4
2004 779 181 23.2
2003 762 161 21.1
2002 667 147 22.0
2001 659 153 23.2
2000 614 123 20.0
1999 583 75 12.9
1998 650 183 28.1
1997 798 223 27.9
1996 789 220 27.9
1995 715 194 27.1
1994 743 188 25.3
1993 636 83 13.0
1992 848 46 5.4
A 9,852(x1) 2,144(3) 21.75(3 )
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Table 7 Fatal accidents of work type in architesiticonstruction work
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Table 8 Analysis of fatal accidents by subdividedrkvtype
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Table 8 Analysis of fatal accidents by subdividedrkvtype(continue)
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Table 8 Analysis of fatal accidents by subdividedrkvtype(continue)
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Table 8 Analysis of fatal accidents by subdividedrkvtype(continue)
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Table 9 Analysis of construction case and moneyoraicg to a type of
architectural construction work

(TS - 94
‘04 ‘05
FALS ST S S
A5 | FA%) | A%%) | FA®%) |
(%) = 24(%) (%) (%) = 24 (%) %)
1,250 7,916 953 4,811
g 0.7 0.4
(2.35) (1.1) (1.9) (0.65)
~ 4,502 313,216 3,581 340,856
old}E 28.2 30.3
(8.45) (42.9) (7.2) (46)
- 1,223 14,785 686 11,238
sd 1.3 1.0
(2.3) (2.0) (1.4) (1.52)
R 7,100 103,307 L4 5,365 97,812 .
(13:3) (14.2) (10.8) (13.2)
3,699 71,871 3,142 52,583
AR e 6.5 4.7
(6.9) (9.85) (6.3) (7.1)
. 8,802 41,493 6,980 35,687
i 3.7 3.2
(16.5) (5.7) (14.1) (4.8)
3,648 18,793 3,787 21,541
HFA HAE 1.7 1.9
(6.85) (2.6) (7.6) (2.9)
960 8,936 1,045 9,040
w9l 0.8 0.8
(1.8) (1.2) (2.1) (1.2)
8,092 69,911 9,435 82,523
T3 6.3 7.3
(15.2) (9.6) (19.0) (11.1)
) 1,408 11,097 1,422 10,583
Za, gHug 1 0.9
(2.6) (1:5) (2.9) (1.4)
984 6,744 7,696
Tug A= 0.6 0 0.7
(1.85) (0.9) (1)
71 A7)+ 1) 7,591 382 12,991
287(0.5) 0.7 1.2
AL (1.0) (0.8) (1.75)
11,323 54,353 12,826 53,629
71 e} 4.9 4.8
(21) (7.45) (25.8) (7.2)
A 53,278 730,013 65.7 49,604 740,990 65/9
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Table 10 Average input workers and work

period othatectural construction work

A B C At
1o ¥ ¥ 1o .
24 s <4 ] <4 2to) 2] 0] oI5
3 F =9 =9 =9 =9 2} %4
ol 713F o191 713¢ o121 Eds o14l 713¢ ore)
Ut Rl Rl Ut v
7 [e) 7 [e) 7 [e) 7 [e)

@y | VD] gy | OHE O | O )
AF 3 FA 33,000 22 44,000 25 5,322 26 27,440 24 13,720
4 A 16,000 22 28,000 24 4,716 29 16,238 25 7,794
%, AE, By
21 12,650 27 15,500 16 801 28 9,650 23 5,035
O
2 2 F33FAF | 11,540 22 18,900 15 2,362 16 10,934 17 7,718
71 ez 5520 33 7500 34 202 32 4,407 33 1,603
7HAFAL 5,590 30 8,500 24 618 45 4,902 33 1,783
A FAL 3,870 30 5,600 29 1,134 39 3,534 32 1,325
¥4 92 FEE
24 5,240 22 8,600 17 440 21 4760 20 2,856
[s}
WAL 4,980 22 5800 17 264 23 3,681 20 2,209
A71(F2)FA 3,180 31 5,000 29 763 37 3,981 32 1,493
2 3,650 25 3,400 31 14 46 2,374 @ 34 838
A9 ¥ FA} 3,870 19 5500 10 344 17 3,238 15 2,590
EsAL #

. 4,800 13 7,100 14 698 20 4,199 15 3,359

7] Z2F A}
ZLAZEFA} 3,100 20 2,900 24 1,180 27 2,393 23 1,249
ZHFAY 3,120 17 5,600 16 593 15 3,104 16 2,328
EINVEA} 2,830 16 4,500 5 445 15 2,501 12 2,591
EFFAL 2,890 9 4500 15 235 23 2,541 15 2,033
oA FA} 3,300 7 4,400 6 265 5 2,655 6 5,310
29l o)F 3,100 3 - - 202 32 1,100 11 1,200
3 A FAF 1,800 4 - - 155 3 651 2 3,906
AZFA} - - 390 9 296 9 228 6 456
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Table 11 Risk Index of work types according to fatal accident cases and

input workers

.= pongga (297 2z B3| wEd
(@) (Azh A& | AdATF
7 FERAFA} 181,071 109,760 1.64 0.018
7HAFAL 137,142 14,264 9.61 0.108
dE=3A 115,714 3,648 31.72 0.357
EFAL 2 7| 234} 76,607 26,872 2.85 0.032
A9 A} 72,857 20,720 3.51 0.038
SAYEFA} 66,964 9,992 6.70 0.074
AH]FAL 65,357 10,600 6.17 0.068
g AE 2 EYTA 58,393 40,280 1.45 0.015
SAEAL 50,892 16,264 3.13 0.034
dFA4A 49,286 6,704 7.35 0.082
ATFAL 39,642 62,352 0.64 0.007
71 €2 33,214 12,824 2.59 0.028
ENV A} 32,678 20,728 1.58 0.016
A71(&A)FA 32,678 11,944 2.74 0.030
2 2 ZFsFA 27,857 61,744 0.45 0.004
ZAFAL 23,571 18,624 1.27 0.101
1e] o] 22,500 9,600 2.34 0.026
WAL 21,964 17,672 1.24 0.014
3 A A 20,892 31,248 0.67 0.007
w5 2 FH=FAL 10,714 22,848 0.47 0.005
T S AL 5,892 42,480 0.14 0.001
AEY FA 2,678 - -
A ,148,563 88.26 1
# Table Ulol] &¢] 5ot 82 AEAT7F =2 5/ 355 e,
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Table 12 Risk Index comparison of previous studyhwiecently study
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SAS A|2H]
The NPAR 1WAY Procedure
Wilcoxon Scores (Rank Sums) for Variable VAR
Classified by Varable GR

GR N Sum of Expected Std Dev Mean
Scores Under H Under H Score

a 7 45.0 52.50 7.826238 6.428571

b 7 60.0 52.50 7.826238 8.571429

Wilcoxon Two-Sample Test

Statistic 45.0000
Normal Approximation

VA -0.8944

One-Sided Pr < Z 0.1855

Two-Sided Pr > | Z | 0.3711

t Approximation

One-Sided Pr < z 0.1937

Two-Sided Pr > | Z | 0.3874
Z includes a continuity correction .5

Kruskal-Wallis Test

Chi-Square 0.9184
DF 1
Pr > Chi-Square 0.3379

Fig. 6 Chi-Square result for Group 1
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SAS A|2H]
The NPAR 1WAY Procedure
Wilcoxon Scores (Rank Sums) for Variable VAR
Classified by Varable GR

GR N Sum of Expected Std Dev Mean

Scores Under H Under H Score
C 7 49.0 52.50 7.817633 7.0
d 7 56.0 52.50 7.817633 8.0

Average scores were used for ties

Wilcoxon Two-Sample Test

Statistic 49.0000
NormalApproximation

z -0.3837

One-Sided Pr < Z 0.3506

Two-Sided Pr > | Z | 0.7012

t Approximation

One-Sided Pr < 4 0.3537

Two-Sided Pr > | Z | 0.7074
Z includes a continuity correction “df.5

Kruskal-Wallis Test

Chi-Square 0.2004
DF 1
Pr > Chi-Square 0.6544

Fig. 7 Chi-Square result for Group 2
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SAS A|2H]
The NPAR 1WAY Procedure
Wilcoxon Scores (Rank Sums) for Variable VAR
Classified by Varable GR

GR Sum of Expected Std Dev Mean
Scores Under H Under H Score

e 6 46.50 39.0 6.190168 7.750

f 6 31.50 39.0 6.190168 5.250

Average scores were used for ties

Wilcoxon Two-Sample Test

Statistic 46.5000
Normal Approximation

z 1.1308
One-Sided Pr > Z 0.1291
Two-Sided Pr > | Z | 0.2581

t Approximation
One-Sided Pr > 4 0.1411
Two-Sided Pr > | Z | 0.2822

Z includes a continuity correction “df.5

Kruskal-Wallis Test

Chi-Square 1.4680
DF 1
Pr > Chi-Square 0.2257

Fig. 8 Chi-Square result for Group 3
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Table 13 Consistency Ratio analysis of subdivideatkwtype

B | A L | 08 s U e | e | BT L | e | aw | ae | ea | e

1 0.18 0.06 0.12 0.09 0.26 0.13 0.1 0.1p 0.1 0.1 0.02 34 .1 .08 Q 0.29

2 0.08 0.07 0.03 0.29 0.03 0.13 0.0! 0 0.08 0.7 q L2 0,01 0106 .22 (
3 0.11 0.04 0.03 0.17 0.09 0.02 0.0 0.1p 0 0.9 0.02 03 0{06 05 Q. 0.06

4 0.17 0.11 0.04 0 0.06 0.09 0.04 0.12 0.03 0.9 q p2 D 0402 0.09
5 0.07 0.02 0.04 0.05 0.04 0.15 0.0 0.1p 0.q 0. 0.p2 03 1 0.00.05 0.05

6 0.29 0.09 0.44 0.16 0.13 0.11 0.0% 0.26 0.q 0. 1 0j18 7 0.00.11

7 0.1 0.12 0 0.13 0.07 0.09 0.06 0 0.1y 0.0f7 0.05 .15 0.1 0j06 7 Q.0
8 0.37 0.29 0.23 0.23 0.23] 0.15 0.22 0.1p 0.0 0. 0.p3 29 6 0.00.51 0.18

9 0.54 0.24 0.05 0.09 0.2 0.35 0.45 0.2 0.4 0. 3 0{06 0.160.37

10 0.28 0.07 0.07 0.15 0.07 0.18 0.2 0.0p 0.2 0. .58 0{01 36 Q. 0.28

11 111 0.15 0.05 0.21 0.33 0.08 0.0! 0 0.19 0.1 q 1 0.1 g2 301
12 0.63 0.14 0.05 0.11 0.2 0.08| 0.25 0.08 0.0 0. 0/1 31 004 .07 Q 0.27
13 0.23 0.03 0 0.18 0.07 0.09 0.07 0.4 0 0 0.07 .09 0.18 D 024
14 0.21 0.1 0.03 0.14 0.07 0.09 0.25 0 0.2 0.0 0.02 2 011 0111 .09 @
15 0.43 0.21 0.12 0.11 0.3 0.1 0.04 0 0.52 0.2 0.05 2 0/13 0[04 .32 Q
16 0.2 0.07 0.07 0.09 0.08 0.04 0.11 0 0.0p 0.g 0.05 P2 0{12 9 0.00.36
17 0.09 0.14 0.11 0.16 0.03 0.2 0.08 0.06 0.1 0. 0.p2 15 0.120.08 0.1

18 0.11 0.14 0.03 0.03 0.03 0.16 0.0 0 0 0 0.05 .16 0.06 Q.1
19 0.38 0.03 0.07 0.02 0.05 0.1 0.09 0.52 0.q 0. .05 D 0{02 1

20 0.29 0.04 0.14 0.03 0 0.12 0.1 0.3 0.1B 0.1 0.03 .06 0j06 9 0.00.28
21 0.1 0.17 0.17 0.07 0.07 0.2 0.1 0 0.1% 0.16 0.03 .84 0.1 0|11 09 Q.
22 0.1 0.16 0.1 0.2 0.11 0.14 0.14 0 0.0 0.07 0.05 .B2 037 0117 .23 @
23 0.23 0.11 0.19 0.07 0.05 0.08 0.22 0.1p 0.1 0. 0.p3 23 6 000.15 0.08
24 0.29 0.24 0.07 0.05 0.09 0.06 0.0! 0 0.24 0.9 0.03 14 0{04 06 Q. 0.16
25 0.1 0.04 0.15 0.08 0.04 0.03 0.1] 0.01 0.02 0.0 0.05 04 0(06 .03 Q 0.06

_54_



Table 13 Consistency Ratio analysis of subdivideatkwype(continue)

4] A 71] g d’; o “f an | ev {;‘ A | x4 | am | ae | 22 | =%
26 0.24 0.12 0.12 0.17 0.16 0.17 0.03 0.1p 0.14 0.17 0.12 0/14 6 040.14 0.36
27 0.15 0.31 0.68 0.6 0.58 0.64 0.57 0.26 0.57 0.54 0.12 0/31 0.780.29 0.5
28 0.05 0.04 0.06 0.04 0.02 0.04 0.0 0.19 0.05 0.03 0.p5 0/09 2 Q.1 0.07 0.13
29 0.12 0.07 0.59 0.23 0.25 0.34 0.34 0.1p 0.28 0.56 0.p2 0|55 1 (Q.20.68 0.2
30 0.16 0.03 0.12 0.18 0.12 0.23 0.16 0.4 0.04 0.33 01 0{08 9 0.00.24
31 0.12 0.22 0.24 0.32 0.11 0.34 0.17 0.26 0.16 0.09 0.12 017 6 0.00.11 0.2
32 0.09 0.03 0 0.04 0.02 0.02 0.04 0 0.08 0.04 0.12 0.04 006 0L03 .04 Q
33 0.12 0.21 0.14 0.08 0.17 0.21 0.17 0.49 0.19 0.17 0.p3 0/15 4 (0.1 0.18 0.31
34 0.25 0.12 0.06 0.09 0.06 0.02 0.0 0 0.0 0 0.19 0.p8 D 0/06 0.
35 0.13 0.06 0 0.14 0.03 0.08| 0 0 0.03 0.0 0 0.16 0.25 0.18 0
36 0.15 0.07 0 0 0 0.07 0.07 0 0.14 0 0 0.09 0 0.03 0.
37 0.25 0.11 0 0.06 0.11 0.14 0.15 0 0.37 0.23 0 0.8 0.p8 0.
38 0.24 0.09 0.03 0.22 0.04 0.24 0.14 0.1p 0.2 op 0.03 0J19 0l06 .18 @ 0.18
39 0.25 0.18 0 0.1 0.06 0.09 0.17 0.07 0.1 0.05 0.12 0.5 0/06 1 0.10.19
40 0.04 0.07 0.03 0.04 0.03 0.1 0.03 0.12 0.03 q q 0.08 008 0
41 0.05 0.18 0.05 0.02 0.05 0.28 0.1 0.6b 0.09 0.03 0.p2 0]17 0 14 Q. 0.17
42 0.03 0.07 0.05 0.03 0.04 0.07 0.03 0.1p 0 0.04 0.12 0.08 4] 004 .05 @
43 0.16 0.04 0 0.09 0.04 0.08| 0.03 0.01 0.06 0.05 0.05 0.07 0l04 07 Q. 0.1
44 0.13 0.14 0.12 0.14 0.15 0.1 0.07 0.6b 0.q7 0.08 0.2 018 14 Q. 0.2
45 0.07 0.06 0.41 0.27 0.26 0.24 0.22 0.49 0.18 0.24 0.12 g.1 0.060.13 0.18
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Table 14 Consistency Ratio result of survey fornfrarork
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Table 16 Consistency Ratio result of survey foreBw&ructure work
SEAt 1 2 3 4 5 6 7 8 9
4 B4 1]E(CR) 0.34| 0.12| 0.03 0.22 0.03 010 0.15 0.29 0,30
o HA 10 LI 12 13 14 15 16 17 18
Ad#4n4(CR) | 0.58| 0.71/-0.31) ©0.09 020 020 092 0.15 0/16
o HA 19 20 21 22 23 24 25 26 27
4 A1 S(CR) 0.05| 0.06/ 0.34 032 023 014 004 0.14 031
o HAt 28 29 30 31 32 33 34 35 36
A #A B L(CR) | 0.09| 055/ 0.10, 0.17 0.04 0.15 008 0.16 0.09
S HA 37 38 39 40 41 42 43 44 45
A #A B L(CR) | 0.80| 0.19] 0.25 0.08 0.1y 0.08 007 0.12 0.0
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Table 18 Consistency Ratio result of survey foreErr wall work
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Table 19 Consistency Ratio result of survey for €@ete work
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Table 20 Consistency Ratio result of survey for igoquent work
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Table 21 Consistency Ratio- result of survey forstldng & Tile work
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Table 22 Consistency. Ratio result of survey fornPavork

R 1 7) 3 4 5 6 7 8 9

31 &(CR) 0.12| 0.03| 0.03 _0.04 0.04 0.44 0 0.23 0.05

R 10 i 12 13 14 15 16 17 18

A A8 &(CR) 0.07 | 0.05| 0.05 0 0.03 01

o

0.07 0.11 0.p3

R 19 20 21 22 23 24 25 26 27

A #4H & (CR) 0.07| 0.14 0.17/ 0.1Q 019 0.0/ 0.15 0.12 08

=52 28 29 30 31 32 33 34 35 36
< #d 1] &(CR) 0.06| 0.59| 0.12 0.24 0 014 006 O g
R 37 38 39 40 41 42 43 44 45

31 &(CR) 0 0.03 0 0.03] 0.0 0.0% 0 0.12 041
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Table 23 Consistency Ratio result of survey for &atoof work
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Table 24 Consistency. Ratio result of survey for &etvork
SEAt 1 2 3 4 5 6 7 8 9
Ad#4u4(CR) | 0.10| 0.01| 006 .. 0| 0.01 018 010 006 0.06
o HAt 10 11 12 13 14 15 16 17 18
A #A ML (CR). | 0.01| 0.10[ 0.04 018 0.11 013 012 0.12 )
o HAt 19 20+ 21 22 23 24| 25 26 27
A #4H & (CR) 0 | 0.06 o.1c] 0.37. 0.06 004 006 046 0.78
o HAt 28 29 30 31 32 33 34| 35 36
A A1 &(CR) 0.12| 0.21| 0.08 0.06 0.06 0.14 0 0.25 (
SE2t 37 38 | 39| 40| 41| 42| 43| 44| 45
o #d 1] &(CR) 0 | 006/ 006/ O 0 0| 004 018 0.06
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18
0.05
27
0.12
36
0.12

45

0.038
17
0.02
26
0.12
35
44

0.0%
16
0.05
25
0.05
34
0.19
43
0.05

2

b

0
15
0.0%
24
0.08
33
0.08
42
0.1

0.02
14
23
0.03
32
0.12
0.02
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41

13
0.07
22
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31
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12
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Table 30 Final Risk Index of architectural constiarc work
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Table 30 Final Risk Index of architectural constiat work(continue)
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Y 21 SAS version 8.& 0|28t YA %

Akt WA, Group I EHE a JIAF

Scroes = Chi-square g 2 ¥, p-valueg} 0.3379 0.05X.t} &

of PAF HER

°t b Y¥A4E Wilcoxon

How A5

dof ozl 2hEE AFAF4 AHPE o] &3to] AbEE 9

A7 S #dde] vt & 5 Qo
SAS A 2Hl

The NPAR 1WAY Procedure

Wilcoxon Scores (Rank Sums) for Varable VAR

Classified by Varable GR

GR N Sum of Expected Std Dev Mean
Scores Under H Under H Score
a 7 45.0 52.50 7.826238 6.428571
b 7 60.0 52.50 7.826238 8.571429
Wilcoxon Two-Sample Test
Statistic 45.0000
Normal Approximation
-0.8944
One-Sided Pr < Z 0.1855
Two-Sided Pr > | Z | 0.3711
t Approximation
One-Sided Pr < Z 0.1937
Two-Sided Pr > | Z | 0.3874

Z includes a continuity correction @f.5

Kruskal-Wallis Test

Chi-Square 0.9184
DF 1
Pr > Chi-Square 0.3379
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Group 1= #7F4¥ a A9 b AFA+E Van der Waerden Scorest
Chi-square 74 8 A ¥}, p-valug’} 0.31282 0.05H.t} & Zo 7 EAy o] 3 A

2= A}

T AbERE o8] AtEE IFAFe AHPE o] &5t AtEd ATt

FHs Bayol grka & 5 vk
SAS A|2H]
The NPAR 1WAY Procedure
Van der Waer den Scores (Nomal) for Variable VAR
Classified by Varable GR
GR Sum of Expected Std Dev Mean
Scores Under H Under H Score
a 7 -1.629486 0.0 1.614383 -0.232781
b 7 -1.629486 0.0 1.614383 0.232781

Van der Waerden Two-Sample Test

Statistic -1.6295
Z -1.@09

One-Sided Pr < z 0.1564

Two-Sided Pr > | Z | 0.3128

Van der Waerden One-Way Asial

Chi-Square 01188
DF 1
Pr > Chi-Square 0.3128
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Group 1= #7¥ a #1&8A 9 b 18 +E Savage Scorest Chi-square?]
443}, p-valug’l 0.46952 0.05H.U} & oz HAgo] 9|4 AtEr o

o AtEE fEA T AHPE ol g5t AtEd AdAsIE SE8] BEA

o] Yot & & 9tk
SAS A|2H]
The NPAR 1WAY Procedure
Savage Scores (Exponential) for Varable VAR
Classified by Varable GR
GR N Sum of Expected Std Dev Mean
Scores Under H Under H Score
a 7 -1.230345 0.0 1.701120 -0.175764
b 7 -1.230345 0.0 1.701120 0.175764

Savage Two-Sample Test

Statistic -1.2303
Z -0.R3

One-Sided Pr < z 0.2348

Two-Sided Pr > | Z | 0.4695

Savage One-Way Analysis

Chi-Square 5281
DF 1
Pr > Chi-Square 0.4695
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Group 2= 7% c AFATe d 18 A +E Wilcoxon Scores® Chi-square

ik
)
2
do
%
N,
N
-
(e
ie
i

17843, p-valuegl 0.6544= 0.05K.T} & Zloz H

of oa WEH NBA5G} AHPE ol g3tel WEH AAAGI BRI B

3o gheka 3 S ek,
SAS A|2H]
The NPAR 1WAY Procedure
Wilcoxon Scores (Rank Sums) for Varable VAR

Classified by Varable GR
GR N Sum of Expected Std Dev Mean
Scores Under H Under H Score
c 7 49.0 52.50 7.817633 7.0
d 7 56.0 52.50 7.817633 8.0

Average scores were used for ties

Wilcoxon Two-Sample Test

Statistic 49.0000
Normal Approximation
Z -0:3837
One-Sided Pr < z 0.3506
Two-Sided Pr > | Z | 0.7012
t Approximation
One-Sided Pr < z 0.3537
Two-Sided Pr > | Z | 0.7074

Z includes a continuity correction @.5

Kruskal-Wallis Test

Chi-Square 0.2004
DF 1
Pr > Chi-Square 0.6544
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Group 22 749 ¢ A+ d AAFA+E Van der Waerden Scorest
Chi-square 71§ 24 ¥}, p-valug’l 0.67672 0.05K.tF & Z o=z FA %o $F XA

A= /\ = =

T AbERE o8] AtEE IFAFe AHPE o] &5t AtEd ATt

Fs) geAol vty & 5 vk,
SAS A|2H]
The NPAR 1WAY Procedure
Van der Waer den Scores (Nomal) for Variable VAR
Classified by Varable GR

GR Sum of Expected Std Dev Mean

Scores Under H Under H Score
c 7 -0.671926 0.0 1.611360 -0.095989
d 7 -0.671926 0.0 1.611360 0.095989

Average scores were used for ties.

Van der Waerden Two-Sample Test

Statistic -0.6719
Z -0.417

One-Sided Pr < Z 0.3383

Two-Sided Pr > | Z | 0.5767

Van der Waerden One-Way Asial

Chi-Square 1739
DF 1
Pr > Chi-Square 0.6767
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Group 2= W% ¢ 18A 9 d 18 #+E Savage Scorest Chi-square?]
443}, p-valuegl 0.73242 0.055.tF & Ao 7 A Eo] A F A& d o

o AtEE fEA T AHPE ol g5t AtEd AdAsIE SE8] BEA

o] gltkm & % gltk.
SAS A|2H]
The NPAR 1WAY Procedure
Savage Scores (Exponential) for Varable VAR
Classified by Varable GR
GR Sum of Expected Std Dev Mean
Scores Under H Under H Score
c 7 -0.581524 0.0 1.700845 0.083075
d 7 -0.581524 0.0 1.700845 -0.08307%

Average scores were used for ties.

Savage Two-Sample Test

Statistic 0.5815
Z 0.1

One-Sided Pr > 4 0.3662

Two-Sided Pr > | Z | 0.7324

Savage One-Way Analysis

Chi-Square 5281
DF 1
Pr > Chi-Square 0.4695
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Group & w7 4H e A8ATe f 1P AFE Wilcoxon Scores® Chi-square
A A3}, p-valugl 0.22572 0.05H.TF & 7 o2 BAEo A aEsnd

of oa WEH NBA5G AHPE ol g3tel WEH AAAGI BRI B

dol ki & 4= ok,
SAS A|2H]
The NPAR 1WAY Procedure
Wilcoxon Scores (Rank Sums) for Varable VAR
Classified by Varable GR
GR Sum of Expected Std Dev Mean
Scores Under H Under H Score
e 6 46.50 39.0 6.190168 7.750
f 6 31.50 39.0 6.190168 5.250

Average scores were used for ties

Wilcoxon Two-Sample Test

Statistic 46.5000
Normal Approximation

Z 1.1308
One-Sided Pr > Z 0.1291
Two-Sided Pr > [ Z | 0.2581

t Approximation
One-Sided Pr > 4 0.1411
Two-Sided Pr > | Z | 0.2822

Z includes a continuity correction @.5

Kruskal-Wallis Test

Chi-Square 1.4680
DF 1
Pr > Chi-Square 0.2257
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Group 3& w7 E e AFAF f A¥AFE Van der Waerden Scores

Chi-square 74 2 3}, p-value} 0.1990°. % 0.05¥.t} & Zoz FXxo] $3
A% abEmee ols) AEE AFAGSL AHPE ol g3t AEE A@AS
b F83) wEgol Avka @ % Qv
SAS A"
The NPAR 1WAY Procedure
Van der Waer den Scores (Nomal) for Variable VAR
Classified by Varable GR
GR Sum of Expected Std Dev Mean
Scores Under H Under H Score
e 6 1.874772 0.0 1.459652 0.312462
f 6 -1.874772 0.0 1.459652 -0.312462

Average scores were used for ties.

Van der Waerden Two-Sample Test

Statistic 1.8748
Z 1.284

One-Sided Pr > YA 0.0995

Two-Sided Pr > | Z | 0.1990

Van der Waerden One-Way Asial
Chi-Square 6497
DF 1
Pr > Chi-Square 10.1990
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Group & 7 e AFgAT} f 1P A+E Savage Scorest Chi-square 7]

d A7}, p-value’l 0.1881% 0.05H.tF & ZOFE FA x| o] @S

ol AtEd SFATE AHPE o] gsto] AEE A G Fis] BEA
o] gltkm & % gluh.
SAS A|2H]
The NPAR 1WAY Procedure
Savage Scores (Exponential) for Varable VAR
Classified by Varable GR
GR Sum of Expected Std Dev Mean
Scores Under H Under H Score
e 6 2.041883 0.0 1.551338 0.340314
f 6 -2.041883 0.0 1.551338 - 0.340314

Average scores were used for ties.

Savage Two-Sample Test

Statistic

Z
One-Sided Pr > z
Two-Sided Pr > | Z |

2.0419

1.216

0.0941
0.1881

Savage One-Way Analysis

Chi-Square
DF
Pr > Chi-Square

7324
1
0.1881
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A Study on the Risk Index of
Work Type in Architectural Construction Work

using AHP and Accident Cases

Lee, Jong—Bin
Department of Safety Engineering
Graduate School

Pukyong National University

Abstract

The objective of this paper was to compute the risk index of work type
and subdivided work type in architectural construction work.
This research firstly classified 22 work types and 105 subdivided works in
architectural construction work and then analyzed fatal accidents of work
type and subdivided work type from the data of KOSHA.
Work strength of work type was calculated by analysis of the input workers

and a period of doing work through visiting the architectural construction
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work site.

This research developed the equation that it was based on the data of fatal
accidents and work strength needing to compute the risk index of work type
in architectural construction work. The results of risk index from the
equation were verified as compared with the results of previous study.

The survey found that respondents were consisted of construction experts
(5), safety managers(16) and supervisors(24) associated with architectural
construction work. The AHP(Analytic Hierarchy Process) was used to
analyze the questionnaire. From the analysis of the risk index of work type
and subdivided work in architectural construction work by the equation and

the AHP, following results were obtained.

1) The results of the risk index from the equation were presented that the
risk index of Steel structure work(0.357), Temporary work(0.108), Brick
work (0.101), Crane work(0.082) and Concrete work(0.074) was presented
highly comparing to other work types.

2) In case of Steel structure work, although the ratio of fatal accident was
not higher than other work types, under paying due regard to such
work strength, the risk index(0.357) was presented the highest
numerical value among 22 work types. Although the fatal accident cases
and ratio of Form work were showed 338cases and 15.8% of the

highest numerical value among 22 work types, the order of the risk
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index was presented 13th among 22 work types.

3) This study developed the equation regarding to the work strength and
fatal accident to get the risk index of work type. For verifying the
results of the risk index, SAS system was used through comparison the
risk index of the previous study with this study. P—value of Group 1,2,3
from the analysis results of SAS version 8.0 system was presented
0.3379, 0.6544, 0.2257 respectively. Therefore, the developed equation
was turned outusefully for computing the risk index of work type in
architectural construction work.

4) This study found the fact that the risk index of the dismantling work,
which i1s one of subdivided works of the steel structure work type, was
presented the highest numerical value (0.08925), the other side, the risk
index of cleaning and arrangement work of window & door work type
was showed * the ‘lowest numerical value(0.0004) ~“among the 84

subdivided work.

Based on the results of this study, it is suggested that the developed
equation will be applied to the other parts such as excavation work, industry
facilities work and landscape work and then risk index of work type and
subdivided work type will be used the data for make—decision which work

type and subdivided work type is more important or riskier than others.
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