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T.S = (I.S × C.S)/100 "���#
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I.S. C.S.

C.S. �
I.S C.S

I.S C.S

I.S. = (A1 + A2) +B × (C1 + C2 + C3 +D1 +D2) + (E1 + E2) + (EJ)

C.S = K(F +G)H × V
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A+B A+C 

III a A+B<350 A+C<350 

III b 350 A+B<550 350 A+C<550 

III c A+B 550 A+C 550 
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144k+962~ 
145k+352(N) 

148k+650~ 
149k+400(N) 

150k+102~ 
150k+582(N) 

138k+452~ 
138k+802(S) 

150k+102~ 
153k+202(S) 

124k+450~ 
124k+800(N) 

231k+500~ 
231k+700(S) 

23k+578~ 
23k+733(W) 

A 
A1 40 40 40 40 40 40 10 40 �

A2 10 10 10 10 10 5 25 10 �

A3 0 0 0 0 0 0 0 0 �

B 

B1 0 0 0 0 0 0 0 0 �

B2 0 0.75 0 0 0 0 0 0 �

B3 0.75 0 0.75 0.75 0 0.75 0.75 0 �

B4 0 0 0 0 0 0 0 0 �

C 

C1 ? ? ? ? ? ? ? ? 
C2 ? ? ? ? ? ? ? ? 
C3 ? ? ? ? ? ? ? ? 
C4 ? ? ? ? ? ? ? ? 

D 
D1 15 0 5 15 0 0 0 0 �

D2 0 5 0 0 0 0 5 0 �

E 
E1 5 5 25 0 0 0 0 0 �

E2 0 0 10 0 0 40 0 40 �

EJ 0 10 10 0 0 10 0 0

F 
F1 0.1 0.1 4 4 4 0.5 4 0 �

F2 0 0 0 0 0 0 0 0 �

G 
G1 4 4 4 4 4 4 4 4 �

G2 0 0 0 0 0 0 0 0 �

J 1.2 1.2 1.5 1.5 1.5 0 1.5 1.5 �

K 0.3 0.3 0.3 0.7 0.1 0.1 0.3 0.1 

V 1 1 1 1 1 1 1 1 �

I.S. ? ? ? ? ? ? ? ? C

0.8  0.8  0.8  1.0  0.5  0.5  0.8  0.5  �

1.8  2.8  2.0  2.6  1.0  0.5  2.0  1.0  �

F 0.1 0.1 4 4 4 0.5 4 0 �

G 8 8 8 8 8 8 8 8 �

C.S. 72.9 72.9 108 252 36 25.5 108 24 �

T.S. ? ? ? ? ? ? ? ? C

���



���� ���

138k+622~138k+802(N) 3 F.S. OK D C C C 

142k+602~143k+102(N) 3 F.S. OK D C B C 

144k+962~145k+352(N) 3 F.S. OK D C B C 

148k+650~149k+400(N) 3 1.0<F.S.< D B A(9,10) B 

149k+215~149k+502(N) 3 1.0<F.S.< D D B D 

150k+102~150k+582(N) 3 1.0<F.S.< D C A(9,10) B 

138k+452~138k+802(S) 3 F.S. OK D C C C 

140k+672~141k+022(S) 3 F.S. OK D B B B 

142k+602~143k+102(S) 3 F.S. OK D D B D 

150k+102~153k+202(S) 3 F.S. OK D B C B 

166k+202~166k+822(S) 3 F.S. OK D D C D 

124k+450~124k+800(N) 1 F.S. OK D A B C 

231k+500~231k+700(S) 3 F.S. OK D C B C 

 17k+685(WE) 
( 1 ) 6 F.S. OK D C C B 

20k+140(WE) 
( 1 ) 6 F.S. OK D C C C 

23k+578~23k+733(W) 6 F.S. OK D D D D 

 24k+523(W) 
( 2 ) 6 F.S. OK D D C D 

28k+753(WE) 
( ) 6 F.S. OK D C C C 
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1

2
No No

A B C D

Yes
Yes Yes

FS<1 FS<No

A B C D

Yes Yes

Yes

1
2 (

)

NoYes

No

No

No

Yes

A
B

No

A
B

Yes

No

No

No

Yes

No

YesYes

A
B
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A

B

C --
D -- --
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A -- --
B -- --

C

D

���



���	

1 95k400m~ 95k600m 102/2/19 B C 
2 8k247m~ 8k697m 101/6/16 A A 
3 9k910m~ 10k300m 101/6/16 A B 
4 0k750m~ 0k900m 101/12/13 B C 
5 4k700m~ 5k100m 101/12/4 B C 
6 28k300m~ 28k500m 102/12/17 B C 
7 5k343m~ 5k785m 101/6/15 B B 
8 21k520m~ 21k890m 101/12/13 B C 
9 88k700m~ 90k0m 101/10/2 B C 

10 32k626m~ 32k710m 101/12/17 B C 
11 13k280m~ 14k070m 101/10/19 B C 

12 ( ) 1k600m~ 1k700m 101/12/10 B B 

13 35k072m~ 35k460m 101/11/16 B B 
14 96k600m~ 97k350m 101/2/24 B C 
15 11k040m~ 11k190m 101/12/17 B C 
16 36k900m~ 37k0m 101/12/6 B B 
17 99k100m~ 99k560m 101/2/20 B C 
18 6k334m~ 6k500m 102/1/25 B B 

���
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1 110k703m~ 110k~741m 1 101.4.23 D D 

2 111k208m~ 111k~610m 4

101.4.18 D D 
101.6.19 D D 
101.6.25 D D 
101.8.8 D D 

3 111k610m~ 112k~476m 1 101.4.23 D D 
4 112k496m~ 112k~965m 1 101.4.23 D D 
5 116k10m~ 118k~352m 1 101.4.23 D D 
6 118k655m~ 119k~90m 1 101.4.23 D D 
7 119k130m~ 119k~388m 1 101.4.23 D D 

8 121k222m~ 121k~373m 4

101.4.18 C D 
101.6.19 D D 
101.6.25 C D 
101.8.8 C D 

9 121k373m~ 122k~503m 1 101.4.23 D D 

10 122k503m~ 122k~643m 4

101.4.18 C D 
101.6.19 D D 
101.6.25 C D 
101.8.8 C D 

11 122k643m~ 124k~513m 1 101.4.23 D D 
12 124k583m~ 125k~733m 1 101.4.23 D D 

13 125k733m~ 125k~978m 4

101.4.18 D D 
101.6.19 D D 
101.6.25 D D 
101.8.8 D D 

14 129k430m~ 129k~690m 4

101.4.18 C D 
101.6.19 D D 
101.6.25 D D 
101.8.8 D D 

15 129k690m~ 130k~128m 1 101.4.23 D D 
16 130k698m~ 131k~299m 1 101.4.23 D D 
17 132k360m~ 133k~223m 1 101.4.25 D D 
18 133k486m~ 133k~593m 1 101.4.24 D D 

19 133k593m~ 133k~803m 4

101.4.26 C D 
101.6.19 D D 
101.6.24 D D 
101.8.8 D D 

20 133k803m~ 133k~898m 1 101.4.24 D D 
21 134k160m~ 134k~349m 1 101.4.24 D D 
22 134k489m~ 134k~803m 1 101.4.24 D D 

23 134k803m~ 135k~103m 4 101.4.10 D D 
101.6.19 D D 

���



�

101.6.24 D D 
101.8.8 C C 

24 138k470m~ 138k~620m 1 101.4.24 D D 

25 138k622m~ 138k~802m 4

101.4.10 D D 
101.6.19 D D 
101.6.24 D D 
101.8.8 D D 

26 138k810m~ 138k~890m 1 101.4.24 D D 
27 139k450m~ 139k~850m 1 101.4.24 D D 
28 139k170m~ 139k~280m 1 101.4.24 D D 
29 140k10m~ 140k~232m 1 101.4.24 D D 

30 140k232m~ 140k~432m 4

101.4.26 C D 
101.6.19 D D 
101.6.24 D D 
101.8.8 D D 

31 140k450m~ 140k~530m 1 101.4.24 D D 

32 140k662m~ 140k~822m 4

101.4.26 D D 
101.6.19 D D 
101.6.24 D D 
101.8.8 D D 

33 140k850m~ 141k~0m 1 101.4.24 D D 
34 141k900m~ 142k~150m 1 101.4.24 D D 

35 142k152m~ 142k~312m 4

101.4.26 D D 
101.6.19 D D 
101.6.24 D D 
101.8.7 D D 

36 142k382m~ 143k~742m 4

101.4.10 C C 
101.6.19 D D 
101.6.24 D D 
101.8.7 D D 

37 144k962m~ 145k~352m 4

101.4.26 D D 
101.6.19 D D 
101.6.24 D D 
101.8.7 D D 

38 146k317m~ 146k~802m 4

101.4.26 C D 
101.6.19 D D 
101.6.24 C D 
101.8.7 C D 

39 148k122m~ 148k~352m 4

101.4.26 C D 
101.6.19 D D 
101.6.24 D D 
101.8.8 D D 

40 148k380m~ 148k~650m 1 101.04.24 D D 
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41 148k650m~ 149k~0m 4

101.4.26 D D 
101.6.19 D D 
101.6.25 C C 
101.8.7 D D 

42 149k0m~ 149k~215m 4

101.4.12 D D 
101.6.19 D D 
101.6.25 D D 
101.8.7 D D 

43 149k215m~ 149k~502m 4

101.4.12 D D 
101.6.19 D D 
101.6.25 D D 
101.8.7 D D 

44 150k100m~ 150k~320m 4

101.4.26 C D 
101.6.19 D D 
101.6.25 D D 
101.8.7 C D 

45 150k320m~ 150k~585m 4

101.4.12 C D 
101.6.19 D D 
101.6.25 C D 
101.8.6 C D 

46 150k600m~ 151k~150m 1 101.4.25 D D 

47 151k310m~ 151k~820m 2 101.4.25 D D 
101.4.26 D D 

48 152k702m~ 153k~202m 4

101.4.12 C D 
101.6.19 D D 
101.6.25 C D 
101.8.6 C D 

49 153k470m~ 153k~870m 1 101.4.25 D D 
50 153k950m~ 154k~480m 1 101.4.25 D D 
51 154k730m~ 155k~780m 1 101.4.25 D D 
52 155k810m~ 155k~890m 1 101.4.25 D D 
53 155k920m~ 156k~740m 1 101.4.25 D D 
54 156k870m~ 157k~310m 1 101.4.25 D D 
55 157k330m~ 157k~620m 1 101.4.25 D D 
56 157k760m~ 158k~230m 1 101.4.25 D D 

57 158k280m~ 159k~350m 2 101.4.24 D D 
101.4.25 D D 

58 161k582m~ 162k~2m 5

101.4.12 D D 
101.6.19 D D 
101.6.25 D D 
101.8.6 D D 
101.8.8 D D 
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59 162k150m~ 162k~780m 1 101.4.25 D D 
60 163k100m~ 163k~550m 1 101.4.25 D D 
61 163k590m~ 163k~750m 1 101.4.25 D D 
62 164k350m~ 164k~750m 1 101.4.25 D D 

63 166k402m~ 166k~882m 4

101.4.24 D D 
101.6.19 D D 
101.6.25 D D 
101.8.6 D D 

64 169k682m~ 171k~22m 4

101.4.24 D D 
101.6.1 D D 

101.6.25 D D 
101.8.6 D D 

65 171k50m~ 172k~530m 1 101.4.25 D D 
66 172k690m~ 172k~880m 1 101.4.25 D D 
67 173k310m~ 173k~480m 1 101.4.25 D D 

68 173k552m~ 174k~142m 4

101.4.24 C D 
101.6.19 D D 
101.6.24 D D 
101.8.6 D D 

69 174k422m~ 174k~722m 4

101.4.24 D D 
101.6.19 D D 
101.6.25 D D 
101.8.6 D D 

70 174k792m~ 175k~272m 4

101.4.20 D D 
101.6.19 D D 
101.6.25 D D 
101.8.6 D D 

71 175k450m~ 175k~790m 1 101.4.25 D D 
72 175k900m~ 176k~50m 1 101.4.25 D D 
73 176k590m~ 176k~850m 1 101.4.25 D D 

74 177k422m~ 178k~442m 4

101.4.20 D D 
101.6.19 D D 
101.6.24 D D 
101.8.6 D D 

75 176k190m~ 176k~520m 2 101.4.25 D D 
101.4.27 D D 

76 182k60m~ 182k~470m 1 101.4.25 D D 
77 182k570m~ 182k~760m 1 101.4.25 D D 

78 183k290m~ 183k~470m 2 101.4.25 D D 
101.4.27 D D 

79 183k570m~ 184k~260m 1 101.4.25 D D 
80 184k592m~ 184k~997m 4 101.4.20 D D 

��




�

101.6.19 D D 
101.6.25 D D 
101.8.6 D D 

81 185k960m~ 186k~100m 1 101.4.25 D D 
82 182k890m~ 183k~250m 1 101.4.25 D D 

174 C 25
D 149

C 3
D 171
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1 121k260m~ 124k~513m 1 101.4.26 D D 
2 129k567m~ 130k~128m 1 101.4.26 D D 
3 110k703m~ 110k~741m 1 101.4.26 D D 
4 111k21m~ 111k~310m 1 101.4.26 D D 

5 111k310m~ 111k~600m 4

101.1.18 D D 
101.6.19 D D 
101.6.26 D D 
101.8.8 D D 

6 111k600m~ 111k~610m 1 101.4.26 D D 
7 112k496m~ 112k~965m 1 101.4.26 D D 
8 116k10m~ 118k~352m 1 101.4.26 D D 
9 118k655m~ 119k~90m 1 101.4.26 D D 

10 119k130m~ 119k~388m 1 101.4.26 D D 
11 124k583m~ 125k~753m 1 101.4.26 D D 
12 125k831m~ 126k~10m 1 101.4.26 D D 
13 130k698m~ 131k~299m 1 101.4.26 D D 
14 132k514m~ 133k~223m 1 101.4.26 D D 
15 133k486m~ 133k~898m 1 101.4.26 D D 
16 134k160m~ 134k~349m 1 101.4.26 D D 
17 134k489m~ 135k~465m 1 101.4.26 D D 

18 138k352m~ 138k~752m 4

101.4.18 C D 
101.6.19 D D 
101.6.24 C D 
101.8.7 C D 

19 138k752m~ 138k~900m 1 101.4.26 D D 
20 139k180m~ 139k~300m 1 101.4.26 D D 
21 139k450m~ 139k~600m 1 101.4.26 D D 
22 139k750m~ 139k~890m 1 101.4.26 D D 
23 140k10m~ 140k~222m 1 101.4.26 D D 

24 140k222m~ 140k~542m 4

101.4.18 C D 
101.6.19 D D 
101.6.24 C D 
101.8.7 C D 

25 140k702m~ 141k~12m 4

101.4.18 C D 
101.6.19 D D 
101.6.24 C D 
101.8.7 C D 

26 141k170m~ 141k~400m 1 101.4.26 D D 
27 141k850m~ 142k~0m 1 101.4.26 D D 
28 142k102m~ 142k~232m 4 101.4.18 C D 
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101.6.19 D D 
101.6.24 C D 
101.8.7 C D 

29 142k232m~ 142k~550m 1 101.4.26 D D 

30 142k712m~ 143k~2m 4

101.4.18 C C 
101.6.19 D D 
101.6.24 D D 
101.8.7 D D 

31 143k552m~ 143k~952m 4

101.4.26 D D 
101.6.19 D D 
101.6.26 D D 
101.8.7 D D 

32 143k952m~ 144k~190m 1 101.4.26 D D 

33 146k317m~ 146k~802m 4

101.4.30 D D 
101.6.19 D D 
101.6.26 D D 
101.8.7 D D 

34 148k250m~ 148k~600m 1 101.4.26 D D 

35 148k702m~ 149k~202m 4

101.4.12 D D 
101.6.19 D D 
101.6.26 D D 
101.8.7 D D 

36 150k102m~ 150k~582m 4

101.4.12 C C 
101.6.19 D D 
101.6.24 D D 
101.8.7 D D 

37 150k582m~ 151k~80m 1 101.4.26 D D 

38 151k102m~ 151k~302m 4

101.4.12 C C 
101.6.19 D D 
101.6.24 D D 
101.8.7 D D 

39 151k350m~ 151k~800m 2 101.4.27 D D 
101.4.30 D D 

40 152k802m~ 153k~162m 4

101.4.30 D D 
101.6.19 D D 
101.6.26 D D 
101.8.8 D D 

41 153k470m~ 153k~870m 1 101.4.27 D D 
42 153k950m~ 154k~500m 1 101.4.27 D D 
43 154k750m~ 155k~760m 1 101.4.27 D D 
44 155k880m~ 155k~890m 1 101.4.27 D D 

���
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45 155k920m~ 156k~730m 1 101.4.27 D D 
46 156k830m~ 157k~330m 1 101.4.27 D D 
47 157k350m~ 157k~610m 1 101.4.27 D D 

48 157k750m~ 159k~350m 2 101.4.27 D D 
101.4.30 D D 

49 162k200m~ 162k~780m 1 101.4.27 D D 
50 163k100m~ 163k~580m 1 101.4.27 D D 
51 163k620m~ 163k~730m 1 101.4.27 D D 
52 164k330m~ 165k~120m 1 101.4.27 D D 

53 166k402m~ 166k~882m 4

101.4.20 D D 
101.6.19 D D 
101.6.26 D D 
101.8.6 D D 

54 169k822m~ 171k~22m 4

101.4.20 D D 
101.6.19 D D 
101.6.26 D D 
101.8.6 D D 

55 171k22m~ 172k~530m 1 101.4.27 D D 
56 172k690m~ 172k~880m 1 101.4.27 D D 
57 173k310m~ 173k~480m 1 101.4.27 D D 
58 173k550m~ 173k~650m 1 101.4.27 D D 

59 175k22m~ 175k~122m 4

101.4.20 D D 
101.6.19 D D 
101.6.26 D D 
101.8.6 D D 

60 175k410m~ 175k~790m 1 101.4.27 D D 
61 175k900m~ 176k~50m 1 101.4.27 D D 
62 176k590m~ 176k~760m 1 101.4.27 D D 

63 177k182m~ 179k~13m 4

101.4.20 D D 
101.6.19 D D 
101.6.26 D D 
101.8.6 D D 

64 182k60m~ 182k~470m 1 101.4.27 D D 
65 182k570m~ 182k~760m 1 101.4.27 D D 
66 182k890m~ 183k~250m 1 101.4.27 D D 
67 183k570m~ 184k~260m 1 101.4.27 D D 

68 184k635m~ 184k~954m 4

101.4.20 D D 
101.6.19 D D 
101.6.26 D D 
101.8.6 D D 
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69 185k960m~ 186k~100m 1 101.4.27 D D 

70 161k582m~ 162k~2m 3
101.4.30 D D 
101.6.19 D D 
101.6.26 D D 

125 C 15
D 110

C 3
D 122
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����

�
� � � �

� � � � � � � � � � � � �

1 0 0.00% 0.00% 0 0.00% 0.00% 1 1.25% 1.25% 1 0.67% 0.67% 
2 0 0.00% 0.00% 0 0.00% 0.00% 0 0.00% 1.25% 0 0.00% 0.67% 
4 0 0.00% 0.00% 0 0.00% 0.00% 0 0.00% 1.25% 0 0.00% 0.67% 
5 0 0.00% 0.00% 0 0.00% 0.00% 0 0.00% 1.25% 0 0.00% 0.67% 
8 1 1.64% 1.64% 0 0.00% 0.00% 1 1.25% 2.50% 1 0.67% 1.33% 
9 0 0.00% 1.64% 0 0.00% 0.00% 0 0.00% 2.50% 0 0.00% 1.33% 
10 1 1.64% 3.28% 1 5.00% 5.00% 2 2.50% 5.00% 3 2.00% 3.33% 
11 1 1.64% 4.92% 1 5.00% 10.00% 1 1.25% 6.25% 4 2.67% 6.00% 
12 4 6.56% 11.48% 0 0.00% 10.00% 8 10.00% 16.25% 19 12.67% 18.67% 
13 6 9.84% 21.31% 8 40.00% 50.00% 2 2.50% 18.75% 13 8.67% 27.33% 
14 0 0.00% 21.31% 0 0.00% 50.00% 0 0.00% 18.75% 1 0.67% 28.00% 
15 3 4.92% 26.23% 1 5.00% 55.00% 4 5.00% 23.75% 8 5.33% 33.33% 
16 2 3.28% 29.51% 0 0.00% 55.00% 1 1.25% 25.00% 2 1.33% 34.67% 
17 4 6.56% 36.07% 3 15.00% 70.00% 11 13.75% 38.75% 22 14.67% 49.33% 
18 2 3.28% 39.34% 0 0.00% 70.00% 0 0.00% 38.75% 3 2.00% 51.33% 
33 0 0.00% 39.34% 0 0.00% 70.00% 1 1.25% 40.00% 0 0.00% 51.33% 
34 0 0.00% 39.34% 0 0.00% 70.00% 0 0.00% 40.00% 0 0.00% 51.33% 
36 0 0.00% 39.34% 0 0.00% 70.00% 0 0.00% 40.00% 0 0.00% 51.33% 
37 6 9.84% 49.18% 0 0.00% 70.00% 19 23.75% 63.75% 13 8.67% 60.00% 
38 0 0.00% 49.18% 0 0.00% 70.00% 0 0.00% 63.75% 0 0.00% 60.00% 
41 31 50.82% 100.00% 6 30.00% 100.00% 29 36.25% 100.00% 60 40.00% 100.00% 
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1 2 0.16% 0.16% 2 0.16% 0.16% 2 0.16% 0.16% 2 0.16% 0.16% 
2 1 0.08% 0.24% 1 0.08% 0.24% 1 0.08% 0.24% 1 0.08% 0.24% 
4 13 1.04% 1.28% 13 1.04% 1.28% 13 1.04% 1.28% 13 1.04% 1.28% 
5 61 4.86% 6.14% 61 4.86% 6.14% 61 4.86% 6.14% 61 4.86% 6.14% 
8 11 0.88% 7.02% 11 0.88% 7.02% 11 0.88% 7.02% 11 0.88% 7.02% 
9 78 6.22% 13.24% 78 6.22% 13.24% 78 6.22% 13.24% 78 6.22% 13.24% 

10 23 1.83% 15.07% 23 1.83% 15.07% 23 1.83% 15.07% 23 1.83% 15.07% 
11 145 11.56% 26.63% 145 11.56% 26.63% 145 11.56% 26.63% 145 11.56% 26.63% 
12 158 12.60% 39.23% 158 12.60% 39.23% 158 12.60% 39.23% 158 12.60% 39.23% 
13 434 34.61% 73.84% 434 34.61% 73.84% 433 34.53% 73.76% 434 34.61% 73.84% 
14 1 0.08% 73.92% 1 0.08% 73.92% 1 0.08% 73.84% 1 0.08% 73.92% 
15 10 0.80% 74.72% 10 0.80% 74.72% 10 0.80% 74.64% 10 0.80% 74.72% 
16 9 0.72% 75.44% 9 0.72% 75.44% 9 0.72% 75.36% 9 0.72% 75.44% 
17 36 2.87% 78.31% 3 0.24% 75.68% 36 2.87% 78.23% 36 2.87% 78.31% 
18 4 0.32% 78.63% 36 2.87% 78.55% 4 0.32% 78.55% 4 0.32% 78.63% 
33 1 0.08% 78.71% 1 0.08% 78.63% 1 0.08% 78.63% 1 0.08% 78.71% 
34 2 0.16% 78.87% 2 0.16% 78.79% 2 0.16% 78.79% 2 0.16% 78.87% 
36 2 0.16% 79.03% 2 0.16% 78.95% 2 0.16% 78.95% 2 0.16% 79.03% 
37 37 2.95% 81.98% 37 2.95% 81.90% 37 2.95% 81.90% 37 2.95% 81.98% 
38 110 8.77% 90.75% 111 8.85% 90.75% 111 8.85% 90.75% 110 8.77% 90.75% 
41 116 9.25% 100.00% 116 9.25% 100.00% 116 9.25% 100.00% 116 9.25% 100.00% 
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+
1.5�

� � � �

�
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1 0 0.00% 0.00% 0 0.00% 0.00% 1 0.08% 0.08% 1 0.08% 0.08% 
2 2 0.16% 0.16% 2 0.16% 0.16% 1 0.08% 0.16% 1 0.08% 0.16% 
3 1 0.08% 0.24% 1 0.08% 0.24% 1 0.08% 0.24% 1 0.08% 0.24% 
6 13 1.04% 1.28% 13 1.04% 1.28% 13 1.04% 1.28% 13 1.04% 1.28% 
8 62 4.94% 6.22% 61 4.86% 6.14% 62 4.94% 6.22% 62 4.94% 6.22% 

10 1 0.08% 6.30% 1 0.08% 6.22% 2 0.16% 6.38% 3 0.24% 6.46% 
11 1 0.08% 6.38% 1 0.08% 6.30% 1 0.08% 6.46% 4 0.32% 6.78% 
12 14 1.12% 7.50% 11 0.88% 7.18% 18 1.44% 7.89% 29 2.31% 9.09% 
13 6 0.48% 7.97% 8 0.64% 7.81% 2 0.16% 8.05% 13 1.04% 10.13% 
14 78 6.22% 14.19% 78 6.22% 14.04% 81 6.46% 14.51% 79 6.30% 16.43% 
15 25 1.99% 16.19% 23 1.83% 15.87% 23 1.83% 16.35% 28 2.23% 18.66% 
16 2 0.16% 16.35% 0 0.00% 15.87% 1 0.08% 16.43% 2 0.16% 18.82% 
17 148 11.80% 28.15% 147 11.72% 27.59% 154 12.28% 28.71% 163 13.00% 31.82% 
18 156 12.44% 40.59% 158 12.60% 40.19% 150 11.96% 40.67% 142 11.32% 43.14% 
20 428 34.13% 74.72% 426 33.97% 74.16% 432 34.45% 75.12% 421 33.57% 76.71% 
21 1 0.08% 74.80% 1 0.08% 74.24% 1 0.08% 75.20% 0 0.00% 76.71% 
23 7 0.56% 75.36% 9 0.72% 74.96% 6 0.48% 75.68% 2 0.16% 76.87% 
24 7 0.56% 75.92% 9 0.72% 75.68% 8 0.64% 76.32% 7 0.56% 77.43% 
26 32 2.55% 78.47% 33 2.63% 78.31% 25 1.99% 78.31% 14 1.12% 78.55% 
27 2 0.16% 78.63% 4 0.32% 78.63% 4 0.32% 78.63% 1 0.08% 78.63% 
33 0 0.00% 78.63% 0 0.00% 78.63% 1 0.08% 78.71% 0 0.00% 78.63% 
37 6 0.48% 79.11% 0 0.00% 78.63% 19 1.52% 80.22% 13 1.04% 79.67% 
41 31 2.47% 81.58% 6 0.48% 79.11% 29 2.31% 82.54% 60 4.78% 84.45% 
50 1 0.08% 81.66% 1 0.08% 79.19% 0 0.00% 82.54% 1 0.08% 84.53% 
51 2 0.16% 81.82% 2 0.16% 79.35% 2 0.16% 82.70% 2 0.16% 84.69% 
54 2 0.16% 81.98% 2 0.16% 79.51% 2 0.16% 82.85% 2 0.16% 84.85% 
56 31 2.47% 84.45% 37 2.95% 82.46% 18 1.44% 84.29% 24 1.91% 86.76% 
57 110 8.77% 93.22% 110 8.77% 91.23% 110 8.77% 93.06% 110 8.77% 95.53% 
62 85 6.78% 100.00% 110 8.77% 100.00% 87 6.94% 100.00% 56 4.47% 100.00% 
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+
2.0�

� � � �

�
� � � � � � � � � � � �

1 0 0.00% 0.00% 0 0.00% 0.00% 1 0.08% 0.08% 1 0.08% 0.08% 
2 2 0.16% 0.16% 2 0.16% 0.16% 1 0.08% 0.16% 1 0.08% 0.16% 
4 1 0.08% 0.24% 1 0.08% 0.24% 1 0.08% 0.24% 1 0.08% 0.24% 
8 14 1.12% 1.36% 13 1.04% 1.28% 14 1.12% 1.36% 14 1.12% 1.36% 

10 62 4.94% 6.30% 62 4.94% 6.22% 63 5.02% 6.38% 64 5.10% 6.46% 
11 1 0.08% 6.38% 1 0.08% 6.30% 1 0.08% 6.46% 4 0.32% 6.78% 
12 4 0.32% 6.70% 0 0.00% 6.30% 8 0.64% 7.10% 19 1.52% 8.29% 
13 6 0.48% 7.18% 8 0.64% 6.94% 2 0.16% 7.26% 13 1.04% 9.33% 
14 0 0.00% 7.18% 0 0.00% 6.94% 0 0.00% 7.26% 1 0.08% 9.41% 
15 3 0.24% 7.42% 1 0.08% 7.02% 4 0.32% 7.58% 8 0.64% 10.05% 
16 12 0.96% 8.37% 11 0.88% 7.89% 11 0.88% 8.45% 12 0.96% 11.00% 
17 4 0.32% 8.69% 3 0.24% 8.13% 11 0.88% 9.33% 22 1.75% 12.76% 
18 80 6.38% 15.07% 78 6.22% 14.35% 78 6.22% 15.55% 81 6.46% 19.22% 
20 22 1.75% 16.83% 22 1.75% 16.11% 21 1.67% 17.22% 20 1.59% 20.81% 
22 144 11.48% 28.31% 144 11.48% 27.59% 144 11.48% 28.71% 141 11.24% 32.06% 
24 154 12.28% 40.59% 158 12.60% 40.19% 150 11.96% 40.67% 139 11.08% 43.14% 
26 428 34.13% 74.72% 426 33.97% 74.16% 432 34.45% 75.12% 421 33.57% 76.71% 
28 1 0.08% 74.80% 1 0.08% 74.24% 1 0.08% 75.20% 0 0.00% 76.71% 
30 7 0.56% 75.36% 9 0.72% 74.96% 6 0.48% 75.68% 2 0.16% 76.87% 
32 7 0.56% 75.92% 9 0.72% 75.68% 8 0.64% 76.32% 7 0.56% 77.43% 
33 0 0.00% 75.92% 0 0.00% 75.68% 1 0.08% 76.40% 0 0.00% 77.43% 
34 32 2.55% 78.47% 33 2.63% 78.31% 25 1.99% 78.39% 14 1.12% 78.55% 
36 2 0.16% 78.63% 4 0.32% 78.63% 4 0.32% 78.71% 1 0.08% 78.63% 
37 6 0.48% 79.11% 0 0.00% 78.63% 19 1.52% 80.22% 13 1.04% 79.67% 
41 31 2.47% 81.58% 6 0.48% 79.11% 29 2.31% 82.54% 60 4.78% 84.45% 
66 1 0.08% 81.66% 1 0.08% 79.19% 0 0.00% 82.54% 1 0.08% 84.53% 
68 2 0.16% 81.82% 2 0.16% 79.35% 2 0.16% 82.70% 2 0.16% 84.69% 
72 2 0.16% 81.98% 2 0.16% 79.51% 2 0.16% 82.85% 2 0.16% 84.85% 
74 31 2.47% 84.45% 37 2.95% 82.46% 18 1.44% 84.29% 24 1.91% 86.76% 
76 110 8.77% 93.22% 110 8.77% 91.23% 110 8.77% 93.06% 110 8.77% 95.53% 
82 85 6.78% 100.00% 110 8.77% 100.00% 87 6.94% 100.00% 56 4.47% 100.00% 
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±2σ −2σ +2σ

F (x;μ, σ2) = Φ(
x− μ

σ
) =

1

2

[
1 + erf

(
x− μ

σ
√
2

)]
x ∈ R "���#
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μ = 0.0 σ = 1.0

Φ(x) =
1√
2π

∫ x

∞
e−t2/2dt =

1

2

[
1 + erf

(
x√
2

)]
x ∈ R "���#

−2σ +2σ 
�
$� Φ(2) − Φ(−2) −∞

+2 −∞ −2 �9&�* 4<�3��1���"�#

<�3��1���"
�# ��������	��������4 �����8

−3σ +3σ −4σ +4σ

����

���� ��� ��

�� $�� ��∼��

��∼�� �
��	8
����∼����

���



����

-
�

���� $

�

� �
�

�

�

�

�

�

�

�

-
-
-
-

�

���� $ %���

-
-
-
-

�

���



���� $ %���

-
-
-
-

�

���

����∼���


���� �� �� �� ���
	8
�� �� �� 
����8


 ���
	8
��8 ��

����

-

�

��	



���� $

-
-
-

�

���	 $ ���

-
-
-

�

���
 $ ���

-
-
-

�

��




"5/�00�&��(- /0 7) �)-�/(#
"5�7�#4(σ/μ)× 1008

����


������ ��

�����
���∼����

�� �� ��

��� �

�� ����

������� ��
��� �

� �6���

��

"5)-�;/ �&)* @)@)#

" ���
#

���
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H0 H1 α

H0

"�#

"�#

"�#

H1

α
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I� ����
���� �8 I�

��8 I� ��8

���

χ2 =
k∑

i=1

(Oi − ei)
2

ei
"���#

Oi i ei

��� χ2 "1/
(/-  �R�&- H0# χ2

 �R�&- H0 I�
���� "

����#

����

(ei) ≥ 5

(ei) < 5 ei ≥ 5

" ����# ���

ei = n · Pr

(
� − ≤ Z <

� − )
"���#

n Pr

�	�



H0 H1

1 + 3.31log( )

����� ����
�����

�� ����

e1 = n · Pr

(
Z <

� − )
= 30 · Pr

(
Z <

10.94− 14.23

1.65

)

= 30 · Pr (Z < −1.9939) = 30 · (0.0235) = 0.705

e2 = n · Pr

(
� − ≤ Z <

� − )

= 30 · Pr

(
10.94− 14.23

1.65
≤ Z <

12.59− 14.23

1.65

)

= 30 · Pr (−1.9939 ≤ Z < −0.9939)

= 30 · (0.1611− 0.0235) = 30 · 0.1376 = 4.128

����

(oi) (ei) 
1 < 10.94 1 0.705 
2 10.94 12.59 10 4.128 
3 12.59 14.23 3 10.167 
4 14.23 15.88 5 10.239 
5 15.88 17.52 10 4.062 
6 17.52 20 1 0.6921 
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χ2 =
(14− 15)2

15
+

(16− 15)2

15
= 0.1333 < X2

1,0.05 = 3.841

k−1−m � m

��8 ���� ��
�� χ2 = 0.1333 < 3.841

H0

�� ��

�6���
��

�������

���� ����∼����

���� ��

�
� � � �

� � � � � � � � � � � � �

0 0 0.00% 0.00% 0 0.00% 0.00% 0 0.00% 0.00% 0 0.00% 0.00% 
1 0 0.00% 0.00% 0 0.00% 0.00% 5 8.94% 8.94% 0 0.00% 0.00% 
8 1 3.33% 3.33% 0 0.00% 0.00% 1 1.79% 10.73% 2 1.96% 1.96% 
10 0 0.00% 3.33% 1 11.11% 11.11% 3 5.36% 16.09% 3 2.94% 4.90% 
11 1 3.33% 6.66% 1 11.11% 22.22% 2 3.57% 19.66% 5 4.90% 9.80% 
12 9 30.00% 36.66% 1 11.11% 33.33% 18 32.14% 51.80% 31 30.39% 40.19% 
13 3 10.00% 46.66% 4 44.44% 77.77% 5 8.94% 60.74% 15 14.71% 54.90% 
14 0 0.00% 46.66% 0 0.00% 77.77% 0 0.00% 60.74% 1 0.98% 55.88% 
15 5 16.67% 63.33% 0 0.00% 77.77% 6 10.72% 71.46% 9 8.83% 64.71% 
16 2 6.67% 70.00% 0 0.00% 77.77% 1 1.75% 73.21% 3 2.94% 67.65% 
17 8 26.67% 96.67% 2 22.23% 100.00% 15 26.79% 100.00% 31 30.39% 98.04% 
18 1 3.33% 100.00% 0 0.00% 100.00% 0 0.00% 100.00% 2 1.96% 100.00% 
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�� $ ��

��

���� ����∼����

���� $ ��

+

1 7 0.81% 0.81% 7 0.81% 0.81% 7 0.81% 0.81% 5 0.58% 0.58% 
3 1 0.12% 0.93% 1 0.12% 0.93% 1 0.12% 0.93% 1 0.12% 0.70% 
4 1 0.12% 1.04% 1 0.12% 1.04% 1 0.12% 1.04% 1 0.12% 0.81% 
5 2 0.23% 1.27% 2 0.23% 1.27% 2 0.23% 1.27% 2 0.23% 1.04% 
8 11 1.27% 2.54% 11 1.27% 2.54% 11 1.27% 2.54% 11 1.27% 2.32% 
9 49 5.66% 8.21% 49 5.66% 8.21% 49 5.66% 8.20% 49 5.68% 8.00% 

10 6 0.69% 8.90% 6 0.69% 8.90% 6 0.69% 8.89% 6 0.70% 8.69% 
11 144 16.65% 25.55% 144 16.65% 25.55% 144 16.63% 25.52% 144 16.69% 25.38% 
12 166 19.19% 44.74% 166 19.19% 44.74% 166 19.17% 44.69% 166 19.24% 44.61% 
13 399 46.13% 90.87% 399 46.13% 90.87% 400 46.19% 90.88% 399 46.23% 90.85% 
14 1 0.12% 90.98% 1 0.12% 90.98% 1 0.12% 90.99% 1 0.12% 90.96% 
15 13 1.50% 92.49% 13 1.50% 92.49% 13 1.50% 92.50% 13 1.51% 92.47% 
16 15 1.73% 94.22% 15 1.73% 94.22% 15 1.73% 94.23% 15 1.74% 94.21% 
17 47 5.43% 99.65% 47 5.43% 99.65% 47 5.43% 99.66% 47 5.45% 99.65% 
18 3 0.35% 100.00% 3 0.35% 100.00% 3 0.35% 100.00% 3 0.35% 100.00% 
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���� $ %��� ��

+
1.5�

� � � �

�
� � � � � � � � � � � �

1 0 0.00% 0.00% 0 0.00% 0.00% 5 0.58% 0.58% 0 0.00% 0.00% 
2 7 0.81% 0.81% 7 0.81% 0.81% 2 0.23% 0.81% 5 0.60% 0.60% 
3 0 0.00% 0.81% 0 0.00% 0.81% 0 0.00% 0.81% 1 0.12% 0.73% 
5 1 0.12% 0.93% 1 0.12% 0.92% 1 0.12% 0.93% 0 0.00% 0.73% 
6 1 0.12% 1.04% 1 0.12% 1.04% 1 0.12% 1.04% 1 0.12% 0.85% 
8 3 0.35% 1.39% 2 0.23% 1.27% 3 0.35% 1.39% 2 0.24% 1.09% 

10 0 0.00% 1.39% 1 0.12% 1.39% 3 0.35% 1.73% 0 0.00% 1.09% 
11 1 0.12% 1.50% 1 0.12% 1.50% 2 0.23% 1.96% 0 0.00% 1.09% 
12 18 2.08% 3.59% 12 1.39% 2.89% 28 3.23% 5.19% 9 1.09% 2.18% 
13 3 0.35% 3.94% 4 0.46% 3.35% 5 0.58% 5.76% 0 0.00% 2.18% 
14 49 5.67% 9.61% 49 5.66% 9.01% 49 5.65% 11.41% 49 5.93% 8.10% 
15 11 1.27% 10.88% 5 0.58% 9.58% 9 1.04% 12.45% 3 0.36% 8.46% 
16 2 0.23% 11.11% 0 0.00% 9.58% 1 0.12% 12.56% 2 0.24% 8.71% 
17 151 17.48% 28.59% 146 16.86% 26.44% 157 18.09% 30.65% 139 16.81% 25.51% 
18 158 18.29% 46.88% 165 19.05% 45.50% 148 17.05% 47.70% 135 16.32% 41.84% 
20 396 45.83% 92.71% 395 45.61% 91.11% 395 45.51% 93.21% 387 46.80% 88.63% 
21 1 0.12% 92.82% 1 0.12% 91.22% 1 0.12% 93.32% 0 0.00% 88.63% 
22 8 0.93% 93.75% 0 0.00% 91.22% 0 0.00% 93.32% 5 0.60% 89.24% 
23 0 0.00% 93.75% 13 1.50% 92.73% 7 0.81% 94.13% 4 0.48% 89.72% 
24 13 1.50% 95.25% 15 1.73% 94.46% 14 1.61% 95.74% 43 5.20% 94.92% 
26 39 4.51% 99.77% 45 5.20% 99.65% 34 3.92% 99.66% 31 3.75% 98.67% 
27 2 0.23% 100.00% 3 0.35% 100.00% 3 0.35% 100.00% 1 0.12% 98.79% 
28 0 0.00% 100.00% 0 0.00% 100.00% 0 0.00% 100.00% 1 0.12% 98.91% 
30 0 0.00% 100.00% 0 0.00% 100.00% 0 0.00% 100.00% 9 1.09% 100.00% 
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+
2.0�

� � � �

�
� � � � � � � � � � � �

1 0 0.00% 0.00% 0 0.00% 0.00% 5 0.56% 0.56% 0 0.00% 0.00% 
2 7 0.80% 0.80% 7 0.81% 0.81% 2 0.23% 0.79% 5 0.57% 0.57% 
6 1 0.11% 0.91% 1 0.12% 0.92% 1 0.11% 0.90% 1 0.11% 0.68% 
8 2 0.23% 1.14% 1 0.12% 1.04% 2 0.23% 1.12% 3 0.34% 1.02% 

10 2 0.23% 1.37% 3 0.35% 1.39% 5 0.56% 1.69% 5 0.57% 1.59% 
11 1 0.11% 1.48% 1 0.12% 1.50% 2 0.23% 1.91% 5 0.57% 2.16% 
12 9 1.03% 2.51% 1 0.12% 1.62% 18 2.03% 3.94% 31 3.52% 5.68% 
13 3 0.34% 2.85% 4 0.46% 2.08% 5 0.56% 4.51% 15 1.70% 7.38% 
14 0 0.00% 2.85% 0 0.00% 2.08% 0 0.00% 4.51% 1 0.11% 7.49% 
15 5 0.57% 3.42% 0 0.00% 2.08% 6 0.68% 5.18% 9 1.02% 8.51% 
16 12 1.37% 4.79% 11 1.27% 3.35% 11 1.24% 6.42% 12 1.36% 9.88% 
17 8 0.91% 5.71% 2 0.23% 3.58% 15 1.69% 8.11% 31 3.52% 13.39% 
18 50 5.71% 11.42% 49 5.66% 9.24% 49 5.52% 13.64% 51 5.79% 19.18% 
20 6 0.68% 12.10% 5 0.58% 9.82% 3 0.34% 13.98% 3 0.34% 19.52% 
22 143 16.32% 28.42% 143 16.51% 26.33% 142 16.01% 29.99% 139 15.78% 35.30% 
24 157 17.92% 46.35% 165 19.05% 45.38% 148 16.69% 46.67% 135 15.32% 50.62% 
26 396 45.21% 91.55% 395 45.61% 90.99% 397 44.76% 91.43% 386 43.81% 94.44% 
28 1 0.11% 91.67% 1 0.12% 91.11% 1 0.11% 91.54% 0 0.00% 94.44% 
30 8 0.91% 92.58% 13 1.50% 92.61% 7 0.79% 92.33% 4 0.45% 94.89% 
32 13 1.48% 94.06% 15 1.73% 94.34% 14 1.58% 93.91% 12 1.36% 96.25% 
34 40 4.57% 98.63% 45 5.20% 99.54% 40 4.51% 98.42% 24 2.72% 98.98% 
35 5 0.57% 99.20% 1 0.12% 99.65% 9 1.01% 99.43% 6 0.68% 99.66% 
36 2 0.23% 99.43% 3 0.35% 100.00% 3 0.34% 99.77% 1 0.11% 99.77% 
37 5 0.57% 100.00% 0 0.00% 100.00% 2 0.23% 100.00% 2 0.23% 100.00% 
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X A B C D
(

):
( )
1.

2
mm 2.

( ) 1.

2mm

2.

( ) 1.

2.

( )
1.

2.

---

/% /% /% /% /% /%
17k+145~17 k + 
385 0/0 0/0 0/0 32/11 266/89 298/100 

1 3/7 0/0 0/0 5/12 35/81 43/100 

5 0/0 0/0 1/1 25/15 140/84 166/100 

0/0 0/0 1/0 24/9 230/90 255/100 
/

0/0 2/1 0/0 26/7 372/93 400/100 

21k+600~21k+700 0/0 1/1 2/3 17/25 48/71 68/100 
/

0/0 0/0 0/0 25/11 199/89 224/100 

25k+600 0/0 0/0 0/0 2/9 21/91 23/100 
1/0 0/0 0/0 29/4 728/96 758/100 

/
0/0 3/6 0/0 2/4 42/89 47/100 

/ 14k +200 0/0 0/0 0/0 8/12 57/88 65/100 

/ 1.2k 0/0 0/0 0/0 3/9 32/91 35/100 

�

���



���� �

A B C D
1. 

2. 

( ) 1. 

2. 

3. 

( ) 1. 

2. 

3. 
4. 

� --

/% /% /% /% /%
3 85k+600~85k+850 3/17.6 5/29.4 7/41.2 2/11.8 17/100 
3 44k+100~44k+200 0/0 0/0 1/1.3 79/98.7 80/100 
3 94k+550~94k+750 0/0 0/0 4/4.3 89/95.7 93/100 
3 94k+500~94k+700 0/0 0/0 5/5.9 80/94.1 85/100 
3 96k+390~96k+470 0/0 0/0 5/7 66/93 71/100 
3 96k+285~96k+480 0/0 0/0 11/2.7 395/97.3 406/100 
3 97k+083~97k+183 0/0 0/0 7/18.4 31/81.6 38/100 
3 97k+358~97k+633 0/0 0/0 5/3.8 127/96.2 132/100 
1 94k+200~94k+300 0/0 2/5.9 3/8.8 29/85.3 34/100 

�

���	 �

A B C D X

(

) 

(

)

(

) 

(

) 

X.
(

) 

�

/% /% /% /% /% /%

3 81k + 350 
~81k +490 0/0 0/0 0/0 105/100 0/0 105/100 

3 85k + 600 
~85k +630 0/0 0/0 0/0 59/100 0/0 59/100 

3 102k+770~102 
k+820 

0/0 0/0 6/14 37/86 0/0 43/100 
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X A B C D
(

):
( )

2mm

( )

2mm

( ) ( ) ---

/% /% /% /% /% /%

-1 138k+452~138k+802 
( ) 0/0 0/0 17/27 22/35 24/38 63/100 

-2 142k+602~143k+102 
( ) 0/0 0/0 23/57.5 3/7.5 14/35 40/100 

-3 144k+962~145k+352 
( ) 0/0 2/8 21/84 1/4 1/4 25/100 

-4A 148k + 702 ~149 k + 
200( ) 0/0 3/0.6 327/69 76/16 68/14.4 474/100 

-4B 149k+200 ~552(
) 0/0 3/2 16/11 18/12 111/75 148/100 

-5 150k+102~150k+582 
( ) 2/1.3 3/1.9 88/56.4 55/35.3 8/5.1 156/100 

-6 138k+452~138k+802 
( ) 0/0 0/0 157/68.6 22/9.6 50/21.8 229/100

-7 140k+672~141k+022 
( ) 1/1.8 3/5.5 24/43.5 6/11 21/38.2 55/100 

-8 142k+602~143k+102 
( ) 2/6.3 0/0 8/25 1/3.1 21/65.6 32/100 

-9 150k+102~153k+202 
( ) 0/0 0/0 21/87.5 0/0 3/12.5 24/100 

-10 166k+202~166k+822 
( ) 0/0 1/6.25 2/12.5 3/18.75 10/62.5 16/100 

-1 124k+450~124k+800 
( ) 0/0 0/0 53/11 102/21 333/68 488/100 

-1 231k+500~231k+700 
( ) 0/0 0/0 259/63 10/2 144/35 413/100 

-2 17k+685 ( )
1 0/0 0/0 10/5 42/21.5 143/73.5 195/100 

-3 20k+140 ( )
1 0/0 0/0 2/2.4 0/0 83/97.6 85/100 

-4 23k+578~23k+733 (
) 0/0 0/0 2/13 0/0 13/87 15/100 

-5 24k+523 ( )(
2 ) 0/0 0/0 0/0 8/32 17/68 25/100 

-6 28k+753 ( )
0/0 1/2.3 6/14 7/16.2 29/67.5 43/100 
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X A B C D
( ): ( )

2mm

( )

2mm

( ) ( ) ---

/% /% /% /% /% /%

25-1 281k+705~282k+096 0/0 4/4.9 15/18.3 16/19.5 47/57.3 82/100 

25-2 282k+500~282k+600 0/0 0/0 0/0 0/0 24/100 24/100 

25-4 283k+360~283k+650 0/0 1/0.9 109/94.8 2/1.7 3/2.6 115/100 

25-5 284k+520~284k+846 0/0 1/0.6 175/99.4 0/0 0/0 176/100 

25-6 
284k+875~285k+296

0/0 2/1.7 39/32.5 25/20.8 54/45 120/100 

25-7 286k+245~286k+550 0/0 1/0.9 107/99.1 0/0 0/0 108/100 

25-9 287k+885~288k+146 0/0 0/0 79/96.3 3/3.7 0/0 82/100 

26-1 292k+375~292k+516 0/0 3/6.5 25/54.4 0/0 18/39.1 46/100 

26-2 292k+596~292k+806 3/3.3 1/1.1 72/78.2 16/17.4 0/0 92/100 

26-4 295k+695~295k+796 0/0 0/0 18/100 0/0 0/0 18/100 

27-1 
301k+295~301k+500

0/0 0/0 84/96.5 0/0 3/3.5 87/100 

27-2 
301k+500~301k+715(

) 0/0 1/0.9 4/3.7 33/30.5 70/64.9 108/100 

28-1 354k+015~355k+440 4/1.7 2/0.9 69/29 1/0.5 159/67.9 235/100 

28-2 354k+815~355k+415 1/0.2 2/0.4 480/96.8 3/0.6 10/2 496/100 

28-3 356k+365~356k+470
) 0/0 0/0 23/100 0/0 0/0 23/100 

28-4 356k+600~356k+700
) 0/0 0/0 50/100 0/0 0/0 50/100 

�

���



��	� 


X A B C D
(

):
( )

2mm

(
)

2mm

( ) ( ) ---

/% /% /% /% /% /%
- 3-N360k+495~360k+775 2/1.3 11/7 28/17.7 2/1.3 115/72.7 158/100 

29-1 3-N360k+919~361k+149 
(29-1) 2/1.2 20/11.7 50/29.2 2/1.2 97/56.7 171/100 

29-2 3-N361k+246~361k+532 1/1.2 3/3.5 12/14.1 1/1.2 68/80 85/100 
29-3 3-N361k+699~361k+845 1/2.6 0/0 1/2.6 0/0 37/94.8 39/100 

29-5 

361k+935~362k+113 
( ) 362k 
+113~362k+195 4/3 8/6 4/3 0/0 118/88 134/100 

29-7 3-N362k+935~363k+186 2/1.9 1/1 24/22.5 0/0 80/74.6 107/100 
- 3-N364k+135~364k+225 0/0 0/0 11/25.6 2/4.7 30/69.7 43/100 

29-8 3-N364k+609~364k+809 0/0 0/0 51/54.3 0/0 43/45.7 94/100 
- 3-S370k+133~370k+249 0/0 0/0 0/0 0/0 48/100 48/100 

- 
3-378k+298 3

A1 0/0 0/0 0/0 0/0 12/100 12/100 

- 
3-378k+899

8/3 32/12 0/0 0/0 226/85 266/100 

- 3-N383k+431~383k+713 8/0.8 8/0.8 190/19.3 0/0 778/79.1 984/100 

- 3-N12+0.490~12+0.545 4/18.2 7/31.8 11/50 0/0 0/0 22/100 

- 
3-386k+043

A1 0/0 0/0 0/0 0/0 48/100 48/100 
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X A B C D
( ):

(

)

( )

50%

( )

50%

( )

10
~ 50 %

( )

10%

---

/% /% /% /% /% /%

25-1 281k+705~282k+096 0/0 0/0 2/25 6/75 0/0 8/100 

25-2 
282k+500~282k+600

0/0 0/0 2/67 1/33 0/0 3/100 

25-4 283k+360~283k+650 0/0 0/0 2/33 4/67 0/0 6/100 

25-5 284k+520~284k+846 0/0 0/0 2/22.2 5/55.6 2/22.2 9/100 

25-6 284k+875~285k+296 0/0 0/0 1/14.3 1/14.3 5/71.4 7/100 

25-7 286k+245~286k+550 0/0 0/0 0/0 2/22.3 7/77.7 9/100 

25-9 
287k+885~288k+146

0/0 0/0 0/0 5/62.5 3/37.5 8/100 

26-1 292k+375~292k+516 0/0 0/0 0/0 1/20 4/80 5/100 

26-2 292k+596~292k+806 2/22.2 0/0 4/44.4 3/33.4 0/0 9/100 

26-4 295k+695~295k+796 0/0 0/0 0/0 1/33 2/67 3/100 

27-1 301k+295~301k+500 0/0 0/0 1/10 9/90 0/0 10/100 

27-2 
301k+500~301k+715(

) 0/0 0/0 4/50 4/50 0/0 8/100 

28-1 354k+015~355k+440 0/0 0/0 0/0 9/69.2 4/30.8 13/100 

28-2 354k+815~355k+415 0/0 0/0 6/22.2 18/66.6 3/11.2 27/100 

28-3 
356k+365~356k+470

) 0/0 0/0 1/33 2/67 0/0 3/100 

28-4 
356k+600~356k+700

) 0/0 0/0 4/80 1/20 0/0 5/100 
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2$
��

��

�� 5),� �F ���	; ���
; 5),� �F ���
;
����;

�� �/ ;�(,-� (
� �&�

��

�� �����

��

 � ��
2$��� ��
2$
��

��	 � � � � 
 ��
�� �� �� �� 3 34��� ��� ��
� ��	�

���� ��� ���� ���� ��� ���

"�#5),� �F ���	;

���
; "�# 5),� �F ���
; ����;
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 � ��
2$��� ��
2$
��

(kN/m3) (kN/m3) (kPa) (degree)

 18.64 19.62 0.98 30

 20.60 20.60 9.81 30

 18.64 18.64 0.98 30

 19.62 19.62 5.89 31

 20.60 20.60 11.77 31

 19.62 19.62 6.87 31

 20.60 20.60 15.70 32

�
  

�>**/>-  �,�,-)(&� ��
�
3 �����

��
� � ��
2$��� ��
2$
�� �>**/>-  �,�,-)(&�

�

1.00 0.90 0.82 0.74 0.66 0.60 0.52 0.46 0.40 0.38
Anchor #1 159.82 144.48 130.61 118.07 106.73 96.49 87.23 78.85 71.28 64.44

Anchor #2 159.82 144.48 130.61 118.07 106.73 96.49 87.23 78.85 71.28 64.44

Anchor #3 159.82 144.48 130.61 118.07 106.73 96.49 87.23 78.85 71.28 64.44

Anchor #4 159.82 144.48 130.61 118.07 106.73 96.49 87.23 78.85 71.28 64.44

Anchor #5 110.64 100.02 90.42 81.74 73.89 66.80 60.38 54.59 49.35 44.61

Anchor #6 159.82 144.48 130.61 118.07 106.73 96.49 87.23 78.85 71.28 64.44

Anchor #7 159.82 144.48 130.61 118.07 106.73 96.49 87.23 78.85 71.28 64.44

Pullout resistance (kPa)
( )

� ��
2$��� ��
2$
�� 5),� �F
0.27g 0.18g ����� ����� 3

R = 1.0 R = 0.74 R = 0.52 R = 0.38 3

�	�



����� � ��
2$��� ��
2$
�� "34���#

����� � ��
2$��� ��
2$
�� "34��	�#

�	�



����� � ��
2$��� ��
2$
�� "34����#

����� � ��
2$��� ��
2$
�� "34���
#

�	�



���� � ��
2$��� ��
2$
��
�����

5),� � ���	; ���
;
��� 5),� � ���
; ����;

���� � ��
2$��� ��
2$
��

�
�

Case 1
( 0.27g

0.18g)

Case 2
( 0.18g

0.12g)

0 1.563 1.011 1.134

R= 1.00 0 1.681 1.124 1.272

R= 0.90 2 1.679 1.120 1.267
R= 0.82 4 1.677 1.117 1.263
R= 0.74 6 1.674 1.114 1.259
R= 0.66 8 1.672 1.111 1.256
R= 0.60 10 1.669 1.109 1.253
R= 0.52 13 1.667 1.107 1.250
R= 0.46 16 1.665 1.105 1.248
R= 0.40 20 1.664 1.103 1.245
R= 0.38 24 1.662 1.098 1.242
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1.11

FS = 1.11
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@�,�;(6 ��1# "*/)@ )(@  �,�,-)(&� 0)&-/ @�,�;(6 �3E1#

" �*�)��*�-. �(@�9#
"�(; )(@ �)(;6 ���
#

β =
μm

σm

"���#

μm σm "?� 0/ :)(&� 0>(&-�/(# ":�)( �)*>�#
",-)(@) @ @���)-�/(# M "R# "L# "M = R−L#

pf = 1− Φ(β) "����#

pf Φ
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"�/(-� 5) */ ,�:>*)-�/(#
"�)! /0 *) ;� (>:�� # pf

"�(; )(@ �)(;6 ���
#

pf =
1

N

N∑
j=1

I [g(xj) ≤ 0] "����#

N g(xj) "�� 0/ :)(&� 0>(&-�/(# g(xj) ≤ 0

I(x)

I(x) = 1 : g(xj) ≤ 0

I(x) = 0 : g(xj) > 0
"����#

"7) �)(&�#

�
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V ar[pf ] = V ar

[
Nf

N

]
=

1

N2
V ar[Nf ]

=
1

N2
Npf (1− pf ) =

1

N
pf (1− pf )

"����#

���� Nf ����

N = 2000

"� /�)��*�-. @�(,�-. 0>(&-�/(6 �1E#
"��)(# "�-)(@) @ @���)-�/(#

"</ :)* @�,- ��>-�/(#

"5/�00�&��(- /0 �) �)-�/(6 5�7# δ

δ =
σ

μ
"����#

σ μ �'//( )(@ A>*')!."����#
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