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61 |# 163k590m~ 163k~750m 1 101.4.25 D D
62 |42 164k350m~i2 164k~750m 1 101.4.25 D D
101.4.24 D D
" 101.6.19 D D
63 |# 166k402m~32 166k~882m | 4 101625 b b
101.8.6 D D
101.4.24 D D
" 101.6.1 D D
64 |# 169k682m~iz 171k~22m 4 101635 b b
101.8.6 D D
65 |# 171k50m~i% 172k~530m 1 101.4.25 D D
66 |# 172k690m~3% 172k~880m 1 101.4.25 D D
67 |# 173k310m~32 173k~480m 1 101.4.25 D D
101.4.24 C D
” 101.6.19 D D
68 |# 173k552m~32 174k~142m | 4 101624 b b
101.8.6 D D
101.4.24 D D
” 101.6.19 D D
69 |# 174k422m~32 174k~722m | 4 101,625 b b
101.8.6 D D
101.4.20 D D
" 101.6.19 D D
70 |#2 174k792m~32 175k~272m | 4 101635 b D
101.8.6 D D
71 |#e 175k450m~ 175k~790m 1 101.4.25 D D
72 |#2 175k900m~%2 176k~50m 1 101.4.25 D D
73 |#2 176k590m~2 176k~850m 1 101.4.25 D D
101.4.20 D D
" 101.6.19 D D
74 |# 177k422m~32 178k~442m | 4 101624 b D
101.8.6 D D
. 101.4.25 D D
75 |# 176k190m~2 176k~520m | 2 101427 b b
76 |#e 182k60m~i% 182k~470m 1 101.4.25 D D
77 |#e 182k570m~ 182k~760m 1 101.4.25 D D
. 101.4.25 D D
78 |4 183k290m~i2 183k~470m | 2 101427 b D
79 |#e 183k570m~3% 184k~260m 1 101.4.25 D D
80 [#e 184k592m~i% 184k~997m | 4 101.4.20 D D
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101.6.19 D D

101.6.25 D D

101.8.6 D D

#2 185k960m~i% 186k~100m 1 101.4.25 D D
#& 182k890m~i% 183k~250m 1 101.4.25 D D

C#%:25% IC®:3%

4 174 %
t “E D#% :149% D#& : 171 %
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AR WA E RERY|REBH| BrRER | RETARER
1 [# 121k260m~i% 124k~513m 1 101.4.26 D D
2 [# 129k567m~i& 130k~128m 1 101.4.26 D D
3 |# 110k703m~i% 110k~741m 1 101.4.26 D D
4 |# 111k21m~i& 111k~310m 1 101.4.26 D D
101.1.18 D D
. 101.6.19 D D
5 |# 111k310m~i& 111k~600m 4 [016.26 = D
101.8.8 D D
6 |# 111k600m~i% 111k~610m 1 101.4.26 D D
7 |#e 112k496m~i% 112k~965m 1 101.4.26 D D
8 |4 116k10m~iz 118k~352m 1 101.4.26 D D
9 |# 118k655m~i% 119k~90m 1 101.4.26 D D
10 |#2 119k130m~i% 119k~388m 1 101.4.26 D D
11 |#& 124k583m~i2 125k~753m 1 101.4.26 D D
12 |# 125k831m~i& 126k~10m 1 101.4.26 D D
13 |# 130k698m~i% 131k~299m 1 101.4.26 D D
14 |#& 132k514m~i2 133k~223m 1 101.4.26 D D
15 |# 133k486m~i% 133k~898m 1 101.4.26 D D
16 |# 134k160m~i% 134k~349m 1 101.4.26 D D
17 |4 134k489m~i2 135k~465m 1 101.4.26 D D
101.4.18 C D
B 101.6.19 D D
18 |# 138k352m~i% 138k~752m 4 01624 c D
101.8.7 C D
19 |# 138k752m~i% 138k~900m 1 101.4.26 D D
20 |# 139k180m~i2 139k~300m 1 101.4.26 D D
21 |#& 139k450m~i2 139k~600m 1 101.4.26 D D
22 [#e 139k750m~i% 139k~890m 1 101.4.26 D D
23 |#& 140k10m~i% 140k~222m 1 101.4.26 D D
101.4.18 C D
. 101.6.19 D D
24 |# 140k222m~i% 140k~542m 4 01624 C 5
101.8.7 C D
101.4.18 C D
5 101.6.19 D D
25 |#& 140k702m~i2 141k~12m 4 016,24 c D
101.8.7 C D
26 |# 141k170m~i%& 141k~400m 1 101.4.26 D D
27 |# 141k850m~i2 142k~0m 1 101.4.26 D D
28 |# 142k102m~i2 142k~232m 4 101.4.18 C D
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101.6.19

101.6.24

101.8.7

29

#e 142k232m~i

142k~550m

101.4.26

30

#2 142k712m~ie

143k~2m

101.4.18

101.6.19

101.6.24

101.8.7

31

A2 143k552m~iz

143k~952m

101.4.26

101.6.19

101.6.26

101.8.7

32

#2 143k952m~ie

144k~190m

101.4.26

33

#2 146k317m~i2

146k~802m

101.4.30

101.6.19

101.6.26

101.8.7

34

#2 148k250m~ig

148k~600m

101.4.26

35

A2 148k702m~i2

149k~202m

101.4.12

101.6.19

101.6.26

101.8.7

36

#& 150k102m~iz

150k~582m

101.4.12

101.6.19

101.6.24

101.8.7

37

#2 150k582m~ie

151k~80m

101.4.26

38

A2 151k102m~i2

151k~302m

101.4.12

101.6.19

101.6.24

101.8.7

39

A2 151k350m~i2

151k~800m

101.4.27

101.4.30

40

A2 152k802m~i2

153k~162m

101.4.30

101.6.19

101.6.26

101.8.8

41

#2 153k470m~iz 153k~870m

101.4.27

42

#2 153k950m~i2 154k~500m

101.4.27

43

#2 154k750m~i2 155k~760m

101.4.27

44

#2 155k880m~iz

155k~890m

[UE VNN [N N

101.4.27
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Hk Wy E WERY|REDY| BYRER | RASRER
45 A2 155k920m~i% 156k~730m | 1 101.4.27 D D
46 A2 156k830m~i& 157k<330m | 1 101.4.27 D D
47 72 157k350m~i% 157k<610m | 1 101.4.27 D D
101.4.27 D D
e 157k750m~3% 159k~350
48 ke e m 2 101.4.30 D D
49 % 162k200m~i% 162k~780m | 1 101.4.27 D D
50 |#2 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
101.4.20 D D
101.6.19 D D
e 166k402m~3% 166k~882
53 e e m4 0626 D D
101.8.6 D D
101.4.20 D D
101.6.19 D D
e 169k822m~i% 171k~22
4 R e m 4 101.6.26 D D
101.8.6 D D
55 |#e 171k22m~3% 172k~530m 1 101.4.27 D D
56 |2 172k690m~% 172k~880m | 1 101.4.27 D D
57 & 173K310m~% 173k<480m | 1 101.4.27 D D
38 %2 173k550m~% 173k<650m | 1 101.4.27 D D
101.4.20 D D
101.6.19 D D
e 175k22m~3% 175k~122
59 |4 175k22m~i% 17 m 4 Moreos D D
101.8.6 D D
60 |2 175k410m~% 175k~790m | 1 101.4.27 D D
61 % 175k900m~i% 176k~50m 1 101.4.27 D D
62 |2 176Kk590m~% 176k~760m | 1 101.4.27 D D
101.4.20 D D
101.6.19 D D
e 177k182m~3& 179k~13
03 & e m 4 01626 D D
101.8.6 D D
64 |#2 182k60m~1% 182k~470m 1 101.4.27 D D
65 |2 182k570m~% 182k~760m | 1 101.4.27 D D
66 %2 182k890m~i% 183k<250m | 1 101.4.27 D D
67 |k 183k570m~% 184k-260m | 1 101.4.27 D D
101.4.20 D D
101.6.19 D D
e 184k635m~i5 184k~954
68 & m~i m4 0626 D D
101.8.6 D D
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69 |# 185k960m~iz 186k~100m 1 101.4.27 D D
101.4.30 D D
70 |#e 161k582m~iz 162k~2m 3 101.6.19 D D
101.6.26 D D
C#% :15% |[C#% 3%
48 % 2
st 125 % D# 110 D#% : 122 %
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B 18 i 2 A G EA 4K B IR BT R R A SR B
BRI

%426 FHRIEFBEBH#IFTREBSL

=
” HE Mo Hk RS
N
F 8 RRHES ARG |8 |(BHEs | EHas | 8 (AR Es | EAMEs | B (BEEs | ZRES
| # kb tb # tb tb # tb tb # tb e
110 0.00% 0.00% 0 0.00% 0.00% 1 1.25% 1.25% 1 0.67% 0.67%
210 0.00% 0.00% 0 0.00% 0.00% 0 0.00% 1.25% 0 0.00% 0.67%
410 0.00% 0.00% 0 0.00% 0.00% 0 0.00% 1.25% 0 0.00% 0.67%
510 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%
910 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% | O 0.00% | 50.00% | O 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%
3310 0.00% 39.34% | 0 0.00% 70.00% | 1 1.25% 40.00% | O 0.00% 51.33%
340 0.00% 39.34% | 0 0.00% 70.00% | 0 0.00% 40.00% | O 0.00% 51.33%
36 | 0 0.00% 39.34% | 0 0.00% 70.00% | 0 0.00% 40.00% | O 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%
3810 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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3 Yk A B HA 43 R IR BU AT LB A SR B AR

PR IR
%427 FHRIEHEEE T ERBELFREBT S
T+
’; FE Hog £t HEK
JHE.
£ 1B ABHas | EEas |8 BHasy | EEas | 8 Bfasy | EAas | 8 BHas | EHEE s
# Lt tb # Lt tb # b Ltk # b b
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% 024% | 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| 008% | 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| 072% | 7544% | 9 | 0.72% | 75.44% | 9 | 0.72% | 7536% | 9 | 0.72% | 75.44%
17 |36 | 2.87% | 7831% | 3 | 0.24% | 75.68% |36 | 2.87% | 78.23% |36 | 2.87% | 78.31%
18 | 4 | 032% | 78.63% |36 | 2.87% | 78.55% | 4 | 0.32% | 78.55% | 4 | 0.32% | 78.63%
33 | 1 | 008% | 7871% | 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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RAIRE
%428 FIRIBIEIAEB + EHRIBIEFR <15 3 k#E o
e Bt . sk e
£ B e BEs | 2Hesn| B B | 2mas| @ B8es | 2aay | @ BHay  2HE
# b b # kb tb # b tb # tb b
1 0| 0.00% | 000% | 0 | 0.00% | 000% | 1 | 0.08% | 0.08% | 1 | 0.08% | 0.08%
2 2| 016% | 016% | 2 | 0.16% | 0.16% | 1 | 0.08% | 0.16% | 1 | 0.08% | 0.16%
3 1| 008% | 024% | 1 | 0.08% | 024% | 1 | 0.08% | 024% | 1 | 0.08% | 0.24%
6 | 13| 1.04% | 1.28% |13 | 1.04% | 128% |13 | 1.04% | 1.28% | 13| 1.04% | 1.28%
8 62| 494% | 6.22% |61 | 486% | 6.14% |62 | 4.94% | 6.22% | 62| 4.94% | 6.22%
10 | 1| 008% | 630% | 1 | 0.08% | 622% | 2 | 0.16% | 638% | 3 | 024% | 6.46%
11 1| 008% | 638% | 1 | 0.08% | 630% | 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| 048% | 7.97% | 8 | 0.64% | 7.81% | 2 | 0.16% | 8.05% | 13| 1.04% | 10.13%
14 | 78| 622% | 14.19% | 78 | 6.22% | 14.04% | 81 | 6.46% | 1451% | 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% | 1635% | 0 | 0.00% | 1587% | 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% | 7520% | 0 | 0.00% | 76.71%
23 | 7| 056% | 7536% | 9 | 0.72% | 74.96% | 6 | 0.48% | 75.68% | 2 | 0.16% | 76.87%
24 | 7] 056% | 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% | 7831% | 14 | 1.12% | 78.55%
27 | 2] 0.16% | 78.63% | 4 | 032% | 78.63% | 4 | 0.32% | 78.63% | 1 | 0.08% | 78.63%
33 | 0| 000% | 78.63% | 0 | 0.00% | 78.63% | 1 | 0.08% | 78.71% | 0 | 0.00% | 78.63%
37 | 6| 048% | 79.11% | 0 | 0.00% | 78.63% |19 | 1.52% | 80.22% | 13 | 1.04% | 79.67%
41 | 31| 247% | 81.58% | 6 | 0.48% | 79.11% |29 | 231% | 82.54% | 60 | 4.78% | 84.45%
50 | 1| 008% | 81.66% | 1 | 0.08% | 79.19% | 0 | 0.00% | 82.54% | 1 | 0.08% | 84.53%
51 | 2| 016% | 81.82% | 2 | 0.16% | 79.35% | 2 | 0.16% | 82.70% @ 2 | 0.16% | 84.69%
54 | 2| 016% | 81.98% | 2 | 0.16% | 79.51% | 2 | 0.16% | 82.85% | 2 | 0.16% | 84.85%
56 | 31| 247% | 84.45% | 37 | 2.95% | 82.46% |18 | 1.44% | 84.29% | 24 | 191% | 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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LB AR PEREIIMEAAHRBERGEZE & > AF TASBENEKRTOEZ TR
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£ 429 FHRIBHAL + EFEFEBFR QCAHREE S

ﬁ;*f‘“ Kt o ok Bk
Em 18 e as | AHasy| B | BAdas | ZFas| B | BHay 2aas| B ey | 2Has
# tb tb # b b # tb tb # tb b

1 0 | 0.00% | 0.00% | 0 | 0.00% | 0.00% | I | 0.08% | 0.08% | 1 | 0.08% | 0.08%
2 2| 016% | 0.16% | 2 | 0.16% | 0.16% | 1 | 0.08% | 0.16% | 1 | 0.08% | 0.16%
4 1| 008% | 024% | 1 | 0.08% | 024% | 1 | 0.08% | 024% | 1 | 0.08% | 0.24%
8 14| 1.12% | 136% | 13| 1.04% | 128% |14 | 1.12% | 136% | 14| 1.12% | 1.36%
10 | 62| 494% | 630% | 62| 494% | 6.22% |63 | 5.02% | 638% | 64| 5.10% | 6.46%
11 1| 008% | 638% | 1 | 0.08% | 630% | 1 | 0.08% | 6.46% | 4 | 0.32% | 6.78%
12 4| 032% | 6.70% | 0 | 0.00% | 630% | 8 | 0.64% | 7.10% | 19| 1.52% | 8.29%
13 6 | 048% | 7.18% | 8 | 0.64% | 694% | 2 | 0.16% | 7.26% | 13| 1.04% | 9.33%
14 0| 0.00% | 7.18% | 0 | 0.00% | 694% | 0 | 0.00% | 7.26% | 1 | 0.08% | 9.41%
15 3| 024% | 742% | 1 | 0.08% | 7.02% | 4 | 032% | 7.58% | 8 | 0.64% | 10.05%
16 |12 096% | 837% | 11| 088% | 7.89% | 11| 0.88% | 845% | 12| 0.96% | 11.00%
17 4 | 032% | 869% | 3 | 024% | 813% |11 | 0.88% | 933% |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% | O 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% | 7831% | 25| 1.99% | 7839% | 14 | 1.12% | 78.55%
36 2 | 016% | 78.63% | 4 | 032% | 78.63% | 4 | 0.32% | 78.71% | 1 | 0.08% | 78.63%
37 6 | 048% | 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 | 231% | 82.54% | 60 | 4.78% | 84.45%
66 1| 008% | 81.66% | 1 | 0.08% | 79.19% | 0 | 0.00% | 82.54% | 1 | 0.08% | 84.53%
68 2 | 016% | 81.82% | 2 | 0.16% | 79.35% | 2 | 0.16% | 82.70% | 2 | 0.16% | 84.69%
72 2 | 016% | 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% | 8429% | 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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s ZAEE | 1032 | 13.66 | 6.41 4.36
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B0 | 23| 9% 16% 9% 9%
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. ] E X3 7Y 5 "k #X
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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% | 0O 0.00% 60.74% | 1 0.98% 55.88%
15| 5 16.67% | 63.33% | O 0.00% 77.77% | 6 | 10.72% | 71.46% | 9 8.83% 64.71%
16 | 2 6.67% 70.00% | O 0.00% 77.77% | 1 1.75% 7321% | 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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3. FREEE B + EHBEE SR FRAT (20 F£1)

BT RRFER TR BRBIEET SR 0 ADBEAA S RBEZFREE 0 TR
BAHBIEFREPARABI - ATHTRBEZ LBMHEEERE S > B EEE

BB A RHIEE S WA T ZERATHBEZI R TEAREEN > B4
B A v Bk O KB F RN 20 F R EMEHB—RAK - B R THRE
MUY ERFEAREZE RS TAESBRVTHIIM EAHRBEERGEEZE L X
FTHREBHALZREZERBESR > LT REMAERERZFTE>A G
Etbir (%4427 84.52~4.59) ¢

%442 FHRIBEAEB + EBRBELFREG L (20 F28)

i% Bt Mo sk Bk
P B ¥ E» EFBE | B HHEs | EHEs | B | Hdas | EHasy | B8 (e s | ZHEan
ok tb b # tb b # tb b # b 29

0.58% 0.58%
0.12% 0.70%

0.81% 0.81% | 7 | 0.81% 0.81%

0.12% 0.93% 1 0.12% 0.93%

0.12% 1.04% 0.12% 1.04% 1 0.12% 1.04% 0.12% 0.81%
0.23% 1.27% 0.23% 127% | 2 | 0.23% 1.27% 0.23% 1.04%
11| 1.27% 2.54% |11 | 1.27% 2.54% | 11 | 1.27% 2.54% | 11 | 1.27% 2.32%
49 | 5.66% 821% |49 | 5.66% 821% |49 | 5.66% 820% |49 | 5.68% 8.00%
10 | 6 | 0.69% 890% | 6 | 0.69% 890% | 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 | 543% | 99.65% |47 | 543% | 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%

0.81% 0.81%
0.12% 0.93%
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5. FR4REIA B + BEBIEF R 2 X F R4t (20 F1)

BT RITUAMERAA BRBIEETHR > ADBEATAE S RBEZFREME &
AAHBIRFREPARA B 2 - ATHFTRBEL L BBHER S > BB H
BIPZHEA BRI LI B T ZHARRFTREZRTEAREREME > B4
B v SR E R AR F IR 40 £ (AHNTIRBEE 20 F2248) ZFH -
BEEM—RGH - R RTREXTEREALEZB RN TAELEB LR T
SN AR RBEGEXE & 0 UA THREENABZEZIETRHEEFR > &
AT I S X R AR (k444K E4.68~4.75) -

& 444 FIRIBMAB + EHRIBIBFM 2 St RBE L (20 F19)

=3

jf’ x Mo e Pk

Py 18 |[fBfta s | adas| B (BHEas a8 BHEs | BEEs| B (e as | adE s

# Lt 2 # tb Lt # Lt tb # e, Ltk

1 0 | 0.00% | 0.00% | 0 | 0.00% | 0.00% | 5 | 056% | 0.56% | 0 | 0.00% | 0.00%
2 7 | 0.80% | 080% | 7 | 0.81% | 0.81% | 2 | 023% | 0.79% | 5 | 0.57% | 0.57%
6 1| 011% | 091% | 1 | 012% | 092% | 1 | 0.11% | 090% | 1 | 0.11% | 0.68%
8 2 1 023% | 1.14% | 1 | 0.12% | 1.04% | 2 | 023% | 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| 011% | 1.48% | 1 | 0.12% | 1.50% | 2 | 023% | 191% | 5 | 0.57% | 2.16%
12 9 | 1.03% | 251% | 1 | 0.12% | 1.62% |18 | 2.03% | 3.94% |31 | 3.52% | 5.68%
13 3| 034% | 2.85% | 4 | 0.46% | 2.08% | 5 | 056% | 4.51% | 15| 1.70% | 7.38%
14 0 | 0.00% | 2.85% | 0 | 0.00% | 2.08% | 0 | 0.00% | 451% | 1 | 0.11% | 7.49%
15 5| 057% | 3.42% | 0 | 0.00% | 2.08% | 6 | 0.68% | 5.18% | 9 | 1.02% | 851%
16 |12 137% | 479% | 11| 127% | 3.35% | 11| 124% | 6.42% | 12| 1.36% | 9.88%
17 8 | 091% | 571% | 2 | 023% | 3.58% | 15| 1.69% | 8.11% |31 | 3.52% | 13.39%
18 |50 | 5.71% | 11.42% |49 | 5.66% | 9.24% |49 | 552% | 13.64% | 51 | 5.79% | 19.18%
20 6 | 0.68% | 12.10% | 5 | 0.58% | 9.82% | 3 | 034% | 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| 011% | 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| 520% | 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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0% r 104
60% |

50% | 103
40% |

0% | 102
20% 10
10% |

0% i NATTINTIITINTTINTIITN B

0 10 20 30 40 50
TET

474 FHIBEIAB + EHIEE 2 2 PR P EEE (FE) (204£K)

HEAKP ERIEEAFHRE(ER2.0%)

100%
90% B kE
80% |
70%
60%
50%
40%
30%
20% |
10%

0% = i P T A S N

0 10 20 30 40 50

% A TR
B 4.75 FHIBEALD + EEBIEE 2 2 WAk P ERE (EH) (20 451)

6. MR FRATERITH (20 F21)
HAT BN AT HIE T 0 TG AR S FAAL B LML R FR-F4ME -
A R AT ST B B SE TR AR R phpodl » B 2 AR MIF > dNsb—
TIgE A2 i T3> R ERABIEAAFRGTEE A THEERANER
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3 Yk A B HA 43 R IR BU AT LB A SR B AR
R AR

R RER G EE XIS ZPHME c BEENI S AT AXEEH R
ﬁﬁiﬁuéﬁéﬁ%m%ﬁ%ﬁ@iﬁﬁﬁy»&&iﬂk%mﬁmﬁ%ﬁﬁ
BAEMS  RZ > EREEMPNETRSGEMRKAEMRAERR > GLRHELFY
BAFRPFHE  2FRBBBAEAZLK -
m@’$§4%¢7w%%@’&W@m 1% 232 P38 1423 0 BRWE
M+ Et 2P 1234 F - T RRATREPIE L BFEBREER > K
REBR+ERBEZIFIZENBSELZE  2ZRANALFEHEEZLETR
B3R X BARARIE R R M3 AR Y o

£ 445 BB PEABPZFIHME - BEE G ELAH (20F1) (F4: &)

MmN BE: | % | Bk | #X
34 1423 | 13.22| 12.63 14
x5 B E 1.65 1.86 1.90 221
YRR | 11.57% | 14.07% | 15.07% | 15.75%
xm 3 12.34 | 1234 1235 12.37
REE 0.72 0.72 2.07 0.73
B®10 | 248 | 587%| 587%| 16.77% | 5.88%
y 1. 3 3 18.64 | 18.83| 18.49| 19.11
1REE 1.12 3.27 3.44 1.32
B®15 | 248 | 603%| 17.37% | 18.60% | 6.92%
TH 3 2434 | 24.56| 2411 22.74
REE 1.74 2.77 4.35 1.45
2.0 | #2428 | 7.15%| 11.30% | 18.04% | 6.29%

TR RMTEE T HAAFZEE s ERETFHERRREZ EBRFLEXZ
ERRBEMEL  BAERALLSGZFEIAGL ANABEZFTES A H
8 mﬁé%ﬁﬁ#ﬁ*ﬂz%ﬁﬁ&ﬂﬁé M AR 2 F A sk 0 ik
—WRIIFFTEZAN > MALRMBEBTRGEE > AL R e/ FHIEN
3 o iy FHRTPEEE

ARELHHNH LB B Z A REKERRERE R @ TURABRE D EBEHN L
REER FRGEEZHE > AN FTES SR BHREKGETREFLE
EFEHAMBEZEERBERBZI;AENL TR ERAGIERATIEFZIFT RS
BAF— LIRS BT T R ERIBIEFRBREZ AR -

sboh > AN R E TR ERREREFRI B ER AT BERIBER
BRFEDBRAEMRLERZ AN > BRI ERATEERFR20 FUANZE
I e RS IR F & A NEY:

#20 FANZ B FESABGE T > BT AT LR ERE > LB RFGH

%—%& BNGITAB AwBE44ZFRESABGE Ty @sk R TAAAEER
s FRIBBZETREE > 7T b R4463BAZ © flho 035 £ 20 S Z H3E
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R TG ARR —1o 8] +lo X BHEFR A 12.6~159 £ EF A
12.6~159 £33 B > 4a:55) 68.27% 238 L 25064838 - ARt E B &
GBIt FH AP AR FRZAAHIET b > Fe2 BIEF R K4.46~4.49 -

%446 FHRARMZBRKTaMFREE (20 FM) (B F)

TRAR x i ok L 23
(102.2) (102.2) (102.2) (102.2)
utle 15.9 15.1 14.5 16.2
u 14.2 13.2 12.6 14
u-lo 12.6 11.4 10.7 11.8

%447 FER+EHRZBKLTaEFREE (20 F219) (E4: )

E y. £ W nik 23
+A% (102.2) (102.2) (102.2) (102.2)
u+3c 14.5 14.5 18.6 14.6
u+2o 13.8 13.8 16.5 13.8
u+lo 13.1 13.1 14.4 13.1
u 12.3 12.3 12.3 12.4
u-lo 11.6 11.6 10.3 11.6
u-26 10.9 10.9 8.2 10.9
u-36 10.2 10.2 6.1 10.2
K448 TR+ EHRIS2HLTaAERLEE (20 F19) (B4 4F)
x5 E T3 Y ik L3
+RM15 | (102.2) (102.2) (102.2) (102.2)
u+do 23.1 31.9 322 24.4
u+3c 22.0 28.6 28.8 23.1
u+2o 20.9 25.4 25.4 21.8
u+lo 19.8 22.1 21.9 20.4
u 18.6 18.8 18.5 19.1
u-lo 17.5 15.6 15.1 17.8
u-26 16.4 12.3 11.6 16.5
u-3¢ 153 9.0 8.2 15.1
u-46 14.1 5.7 4.7 13.8
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AR
%449 FHR+EHE 20 HBKTEEFMREE (20 F9) (B F)

x " Y £ 3 E 2 3
+RM2.0 | (102.2) (102.2) (102.2) (102.2)

u+do 313 35.7 415 29.2

ut3c 29.6 32.9 37.2 27.7

ut2c 27.8 30.1 32.8 26.2

utle 26.1 273 285 24.8

u 243 24.6 24.1 233

u-lo 22.6 21.8 19.8 21.8

u-2¢ 20.9 19.0 15.4 20.4

u-3¢ 19.1 16.2 11.1 18.9

u-40 17.4 13.5 6.7 17.4

EoRE . RIS R SRR EEERER > UEAAEE S g Bt
BEZBMAE THAERESENENE —Fn (ARYRBEEAAKR
SPEEM) i BEXEAMEER SV B ot L RTURABEE B
dosbsy Bk HEK O EB-MERFREBET S FeXBEFLA
#4.50~4.53 0 B R bR 5 T EBAHE —0 ~ +o B =30 ~ +30 X &
& A FIRZ AR EGIBIE B A LL -

B EASOTIAE HIEE ~ Mg~ g~ HEAD A4 126~ 114107~ 11.8 &
B 15.87% 483 > M Ae 15.9 ~ 15.1 ~ 14.5 ~ 16.2 4857 84.13% 483 o 7T A 94
RAA G AAEIRIE A b MR IR AT AR F IR ) Bl AR o

2450 TRz @8I @A EREE (20 £/) (B %)
:: ;: 2 rym o #x
102.2 102.2 102.2 102.2
u-lo 15.87 12.6 114 10.7 11.8
u 50.00 14.2 13.2 12.6 14
ut+loc 84.13 15.9 15.1 14.5 16.2
%451 ER+EBRBExHEEOREERELE (20209 ) (B4 5F)
:: ;: Y i . wx
o | e | 1022 (102.2) (102.2) (102.2)
u-3c | 0.13 10.2 10.2 6.1 10.2
u-2o0 | 2.28 10.9 10.9 8.2 10.9
u-lo | 15.87 11.6 11.6 10.3 11.6
u 50.00 12.3 12.3 12.3 12.4
utlo | 84.13 13.1 13.1 14.4 13.1
ut2o | 97.72 13.8 13.8 16.5 13.8
ut3c | 99.87 14.5 14.5 18.6 14.6
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MR EGAELET

I BT R A SR B

BR A
£ 452 TR+ EH 1S 2 g Rt mEF Rl (2057) (B4 F)
O A x| oam | oww | o
) 102.2 102.2 102.2 102.2
RUS W a2y | any | any | e
u-36 0.13 15.3 9.0 8.2 15.1
u-2¢ 2.28 16.4 12.3 11.6 16.5
u-lo 15.87 17.5 15.6 15.1 17.8
u 50.00 18.6 18.8 18.5 19.1
utlc 84.13 19.8 22.1 21.9 20.4
ut26 97.72 20.9 254 254 21.8
u+3c 99.87 22.0 28.6 28.8 23.1
£ 453 TR+ EH20 2 Rt mAFmReE (2057) (B4 F)
o B s aw | owm |
) 102.2 102.2 102.2 102.2
R WM any | any | any | and
u-3¢ 0.13 19.1 16.2 11.1 18.9
u-20 2.28 20.9 19.0 15.4 20.4
u-lo 15.87 22.6 21.8 19.8 21.8
u 50.00 24.3 24.6 24.1 23.3
utlc 84.13 26.1 27.3 28.5 24.8
ut2e 97.72 27.8 30.1 32.8 26.2
ut3c 99.87 29.6 32.9 37.2 27.7
e qls =22

KRG — B iRIE 0 A3

Bw R

HIEFE R ZFRT > T A4

CER—FE;A L AT oEBRFRIAGSLETENR—KFRERN - Ridd
PEMEBRERRAFEFTRE AARTEEETRBRBALRYHFALT » HFHEE®L—
i &% o

AP RIFRE H R HEBEREKELINEE —FRZEAMBEET I
RIFFHRAHZER - SELENBEMNERERRIEFTRE AL THEE TR
AIRAFELT » FHEEL— g -

%1% B T & % & 148 (Coefficient of Variation) Z 44 » T B sbRiey £ B 42
B AR EWTF P HEAB(CV)=(0/u) x 100% ° & 4 BABL] > Fo7 TR LR 8y
EZEM O MEGEBRBAOKR AEATERELRGZERLR - RLERE - KAEHHFA
S &A% 20 AN ZHIE > EHMT —R&%H > Bk T A EERBBEEMMET > @™
WERAAST L TRAEE LG A GHABRFE mEE> T dRELGARAEY > UL
Mot ZoR BRI 2 £ B M KRBT -

4.2.3 ARBAPIBASH

EMMBREERAALZEI I RBRART AR L EEIHRHARRE > RH S
RICTAEF ARG EANERZT » — KRG BIET AL RFBBHT > 5 BRI E
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B 8 i A A G B 4K B IR BT R A SR B
R AR

AE IME AR R EMAA BN 0 IR MBENERRAFIEERRE - REKH HZ
REANACLHIHES R HEBRASRBEIFARIATRESLARR S #
TR o HAEUABUE AT X BATRERIE T 0 AU T R RIS H A B3R e 48 34 5 89
B R E ARG 2 o A RIEA I HA»HAEKX A | PLAXIS » SLOPE/W ~ &
STABL =4 -

FAAREREHEGTTARE A X BB AR AR L TR 3w HE T ek
BBEA  HH Bk RTAER B - BREEL AR kTR (35105 ~ b -
Yk~ HeKBokwEE) 0 E B ATR F A 6953 B 2 o4 A2 X (PLAXIS ~ SLOPE/W ~ &
STABL =48 ) > AT A 4 > BALRBFABEEORRE A > BITRARAR
e

423.1 PLAXIS FBRAEFERANE

PLAXIS 4 A L3R 2 B ERM XA RTE 54 83 > AT PLAXISB.V. 2 3 &
oo HASR T8 M E 1987 445 B Delft #+4% X2 ( Technical University of Delft » 4 B &
B REA4TO) BHFHALEIRRAAEEE TR MAEE _EARTEIFE
R AUSHITRNRIGEE LT/ - Bi% > ARRBEANRBIR Y EHEBAY X
o REACBEERE NN EFIARERAMNLES BT ANHEEX - &
BFRBEEZ AKX AN PLAXIS FRAERXT - RARE KN ER > 1993 i
PLAXIS B.V. 2 3] » m# 1998 4 Windows j& iE & B » A& %3k A PLAXIS 8.5 JR & &
LERR -

4.76 Technical University of Delft 4% ] 88 kR

PLAXIS FRR LERA A —FABRICELEFTHERAN R ITZGRE > T o &M@
IRIIBEEDH AR - R ARG XAM I S8R SR > Loy Rk
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B 18 i 2 A G EA 4K B IR BT R R A SR B
BRI

PEdd > TR AT BRI ~ RIHAR S ~ R~ AREIRBIE - dhdy ~ L4T - B L&A
M AR AR RBRE ARG S TR IEBR - BERL

s~ B RTLAUR S 2 B 0 AR R —ARIF AN AN TR T AR ek AT
9 B8 HH7 -

1. PLAXIS #2 X & K421

PLAXIS 9 A A X &R X 4T REZH ALK (Input) ~ 3+ H 4 K (Calculations) ~
1% k¥ z gy i 42 X (Output) ~ R dy 4242 KX, (Curves) A A — ST X —¥
e BRI H-BEREIREGEMERRR > BRI LR AT AR
B E) o~ iR XM - TR R EE o mABRARLRX (Input) % T
#9142 ¥ > R A2 (Point) ~ 4% (Line) ~ &3 (Cluster) = #& A Ko T > REHK
AT EGZBATEA - ERREMBEANRTE ALK ERESGHERY SR
B8 AL AR RTEMEE - f—1B8F RTE4EY% > dtE (Element) ~ & 25 (Node) 2
J&E 71 25 (Stress point) B Ay AR » L34 F ¢

() L 24802 TEAKY  BRE#IVE_ABLE - AT =AHT
%7 » % 15-node 2 6-node H & » 45 A &£ 4% - 15-node 49 7L AL &
B N S BB EUE R E 0 M 6-node 89 70 E R A BB A EE K AE T MRk 3t
BEHER - $MERAH M T > 15-node Y TR HAERBRABKHNFTELER
1285 2 & B o

2) #hg A RAFE T ABHEEETNHE - R ETHEZ
AT T SE R B 0 BNt AR W E LA B AR AR

(3) BAR: REBRF > BAREEEFRAFOTET  SEF LR -
EATHE A FTARE AN B R E AR R B S -
5 W e ol 84 <

2. PLAXIS #2 & 48 mx B35 23 ¥

15 PLAXIS AR AFRARKMEAMNREIMARLRX > A KRBT EBIZK
AT BLIAN LSRR A RE T - PLAXIS FRAFEXZATRIEI S > 4
HEIER R S B RTIBR ~ MERENESEA  BERNFTREHRER
REBRF > 2o b THERK BT oB B EGEE WARXIES T AL
FTHABE ~ HEIE AR - MR 0 - EHKISABE - RATW RIS 4B o 53R
Bl 4u T :

(1) BT 4B 0 RT3 2B L4 UM CAD REm g K fTER - h— &G R
S RAF - REAFETNAIE LB TR

(2) HEIELB D HEEASBASoRIT ERRMN EN BT SRR L2
fTig Rt a4 ke dEs -
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3 Yk A B HA 43 R IR BU AT LB A SR B AR
R AR

Q) MHIELE  MHIELFRAURSERE > REARG RS 28
BAEE N Z s Y HARAREE -

(4) WHIELEE  WERIE SR AR T @A p Bt LA S A 4 A RTE4
o XA BIREIRIE o

(5) ML IKREIE 2B KRS O SL T TREME ARG &
TKIAR IR EETRANA  ANEITRRRBRE 5 > AR R 90 #ATAT A
A ANIE R BRIE T o

PLAXIS AR L ER X eyt B » A BME ~ BEE - Phi-c 7% ~ 104
BEBETHERRY > ERAE TR ERREBEERA - BHFFTEIERR
BRAIE R B RABESWHERE REXN A EIERARERE A
Phi-c 37 X ERITR LB BREZH ERPATERE oM BILEBFEEZEZRAR
Wb REWRAR b REFRA TS LSRR ESHEER
TN E RERETEHE S E - PLAXIS AR UERANFERLA T » TisT
Pl M T3 E o N R S L TEHRGHABLEEIEBNZ TE
R W BB TSR Z RN RALE EE1E -

PLAXIS AR AFRAZBZREN S EZUBBRETITEZLER > THRER
FHAFEORR AR REBEBRAFREA T S HWXBEMERET AEKYEL
B~ A E— SRR E s ARENREE— SR ES S sk
GEEXTHBNE  BEARBERAECKET - BANBBEE T oA H XK
JES) ~ 4BJE ) ~ FUTRAKRE )1 FoABZRFLIR KR 71 > R J1 75 =T oh ¥4 BR 4% 38 BR 7R 3R &,
HET S~ BARGHEMN N F2HEE > FTams && ¥4 -

PLAXIS AR UEFRAZ G RX > THEWALEA ~ BY ~ L ~ 78~
LIRS R E S 32 E G > BP T4t H & R B ATIRA IR ©

. PLAXIS +3Em AR

PLAXIS #1575 47 J& B 7> Kb TA2 85 > #4448 44 AL X (Constitutive Model) # 3£ >
HASHER (MR BARREITAE) AFRERENBE - KHHEA
PLAXIS #RA ¥ 4 a6 Z B XX BRAM

(1) Linear Elastic 4% X, : st X 48 A % & 1 43 38 1+ 69 Hooke &/ > B MR &,
BB EAfE AL MEREAE LS - AREEED RER LIEMY
RABRKE R > ERZRAPAMEIAR 0 L38 -

(2) Mohr-Coulomb #% &, : Mohr-Coulomb #£ X, £ & #4 il L IE4T Aoy —#& — 3L
A, o Mohr-Coulomb # X, @3Z B A 23 » 28 A L HBHGEMLBEKE
Aol Atb vy LA RIRA O~ BB o> RWARKA U -

(3) Soft Soil # &, : Soft Soil 4 & 4% 3] A # L% R F 69 5b 1 132 R G5 » Jbht
ARBEANREBREEEIZRENITS -
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(4) Hardening-Soil # &, : Hardening-Soil #% X & —#& 5 % £3E4T A a9 X > sbid
X8 7 %42 £ 3 - Hardening-Soil # X 3% A =B R B a9 AR E > 7T 20 £
RER R ey B AR | Z s A E Eso ~ Z3hEp REE By, ~ Fo B Z R Ao
WA E Foeq © 81— I By = 3E50 #9 Eoeq = Eso F AR F L2582 &9 -F
Bl o 2R HRIFEFROLIBRIFFTROLIBAT LB REG Eoca/Eso
PLfE o

(5) HS Small # &, (Hardening Soil Model with Small-Strain Stiffness) : HS Small 4%
K b it Hardening-Soil B X EF) > BB B MBS GEEX - B3 T
EEBONESE T LA B A B L - HS Small B X &) LIRS E &
REBRHRE T MAFRE  BH—BIEREFHAMZAEKX -

(6) Modified Cam-Clay # 5, : Modified Cam-Clay #% X, i /i 7 iE % B F %6 £ & 48
WBBEFRL  MAMBAETAERT » F46 FBIORE RS IRENZ
AKX 0 BB EM NSRRI M
JESG L3R R ) 2 P A 3R 1% -

(7) Soft-Soil-Creep #£ X, : Soft-Soil-Creep #% X % % M5 £3EFE B X > X
OEEFRERE > TRAMERKRP LIEEEFHSILITA - ARG L
BACEABY  MBUYPRAERZRALLERP[LIE CHEEFTRESR
2o AR gL NIRRT EEBY RKEFE LT » THA Soft-Soil-Creep
B o

(8) Jointed Rock 4% X, : &1 22 s AR X B 4 e SR B X, > 45 %) 38 A JRAZ R AR 3 B
W2 B RWITE -

4.2.3.2 SLOPE/W £X &

Geostudio £ # #: 8% % u 2 K GEO-SLPOE 3] » %R A IR REIRE 44y
D.G. Fredlund #t4% » #¢ 20 thé2 £+ FREBFE > L1840 $ FOBR > v L&A
FBeygkig e Mokt LIZBR R I B E L8 - WREBSAN T EE
1IE BB E KR e /1 247 A o Geostudio £ # #:8% » 44 4 SLOPE/W ~ SEEP/W ~
SIGMA/W ~ QUAKE/W ~ TEMP/W ~ CTRAN/W -~ AIR/W % VADOSE/W % A\#42 &, > 7
SRR EEAET BRCRAEY ~WE  BESL S RE R RITRMES
SR ERKXELTUEIAF LR > FTREHEAS SRR EREHIEE
B sb B AEE 2 — o REEEH SLOPE/W X2 A R 5 ARTBRM— N & -

SLOPE/W XAt A HE LA +TF  BATALEREASAEFRSIARLT
Ry CERTRENERALER - N REAF AN AL 4F8 0 &7 g AN\
ik At B R kAR S AS T FAE o B 4 SLOPE/W 2 X T4 i £ 445
B R R B AR S FURAKB AR ~ LBERE - FRBRAFT X E R T2 84T
A e

SLOPE/W x ZERER-FHHES > St H AR LRHA - AR ERFEH B
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AR ey > FUIRAKR 71 o0 A IR LB AT AR X 947 - SLOPE/W B4 Morgenstern-Price
GLE - Spencer -~ Bishop ~ Ordinary ~ Janbu - Sarma ~ Corps of Engineering ~ Lowe-Karafiath
SRS TR WA A R AR RECA AR MR TR AT AR R A et L o7 o
G AR S HOREATIEAR GBS > HFH @WK ~ JURRAKBR AR ~ £ 88
ME - REABBERE R T2 HEGEDRRNEABLEE  BARZNE
FA %6, [ $11 3% K049 54 T A ©

3B EEXR 64 EHF -E 4 (Mohr-Coulomb) J£ B ~ 4 4z (Bilinear) 7% 8] ~ R
#E7K (Undrained) 7% ] ~ 48 & & (Anisotropic) 7 & % A1 ~ Hoek and Brown 4% &, % Al g2
CEBAZGERANE - LR KRBEABA O RuGE - BAOK - FR G - KAKE
B~ ARAFIEGRAFR KA HBE B Ao F R~ FA5 @ AT SR & 23
HBROWIKE RO TRIFAH @ 5 ¥ &8 £ 3845 M fo AR BAR A 6 50 A7 B SR BATRE AR
AR HT o Brsbz sh > SLOPE/W 42 K 4% Al Monte-Carlo & 31 7% » T A3t H 1% 46 L% 4
B BR £ B AR -

EnuEAvrXeE S EA > A TH SEEP/W 2 X ¥ H A LR AR N /A 0 £4%F
SLOPE/W #2 X #17 JF % R AR 6y e fo/ e e fo 0 FodB & 547 F 69 8 R FLIR KB ZLIL
SN R A T RE o f5ldo o 4B ST LA B FLIR KR ) B B R AL M & A 6948 T M AT
-

sgh o IR T 4 SIGMA/W #2 K 3k QUAKE/W #2 X + 3 F JE /1 /4 - £ SLOPE/W # &,
FHERARAET RN ERA > BT TURB RGN RCES ) BT oM BT
ATHR OB RN - bR FTUN A ARENRAFR THERB LYK INE 2%
¥ & 1E A T L4E Newmark F270 g 42 X RAF 2 AR B &9 R X B -

L RIRIER B
SLOPE/W #2 X fk Al #0323 A& R 04 0 TSt R B LR A ~ AAk 30 Ao S48 %
TR 2B @ R F SAER Bl FLIR KR 7y ot R SL © —#& R 3R > SLOPE/W
2 X T A A AR T 51 R

(1) 2B ERTLRERBIIH 2 RLELEZRP[BLRAEKTRARN RG>
BAXBEH@ELFEE T > T4 A Spencer » Ordinary ~ Bishop ~ Janbu -
Morgenstern-Price %47 R ik o475 042 £ ey 2 21438 -

Q) RBEBIESAT C LR EARRR L RO TE > FTHRARSH -

() ShAfTERAME P EANARINN AT E 0 s T BRI AR T &
SE NG EIRABZ ) -

(4) A3 FUIRAKBEAHE R - FURKBRTHR A & A R BTN 0 B EGTH
A 30T ARG REATEN > B E LT URA A RAEE AT EEEN
FUIR KR R BATEIN ©

G) HAARAFEAFTERNBITREMIN  ARATEIEAIFAHLEERES
TREFESBER ZRNETHERER SRS T RG] -
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(6) ¥ A Quake stress HAET AT NG T 047 ¢ E T REE B HE RS 17

FAEMEF o T oAk A QUAKE/W 2 XAT AT » 247 A 73 4 & M 16 70 1K 16
% SLOPE/W 42 X i 6 By A3 SAR 3 5454 12 R 99 00 1) 0 52 2
B BT AL EAED ARG -

(7) MEBEEIN  FHRBT I MALSTHORELTR G E SR s 4
£ > SLOPE/W X HE AN LB TR HZEG £ B oS80

BRRDGHZAENEYE -

2. M REBR I K
SLOPE/W #2 XX 547 R IZ AR — AR [R-F A3 5w » X B A0 R 7R BATIE W 547
m3t B4 B F 0 @3 ¢ Spencer ~ Ordinary ~ Bishop ~ Janbu ~ Morgenstern-Price
% General Limit Equilibrium » & k2 45 M40 T :

(1) Spencer Method

)

)

(4)

(5)

R R R EEFG MAAELEO A M ARER > RLERFRE AR A ZH
o HBEREGART h2EN > FaaREXNTBE > mBBARE Y
R R a8k Ed A1 » RoNpI B AR €E > BP &1 R 6%
W A0 B 1 A S W m AR ) o [B) BRI R 4T T A P A2 X0 T
i 7 B N A 3R i 92 JF BN A B | A o

Ordinary Method

BRMA MRIEQART Ah2EH > RhaEF @R A4 EHEER
Py A2 IR G A 0 A A B N AR | A e

Bishop Method

#1 Ordinary Method R 5] 5 & B3kt h M3 /1 A K > Bpn h fl R A £ /1 4E
o BB EREERREMA PRI QX T - KRG EABREMA T
ZEHETEQFH > ARERG T PETRXRA G LA EAN
B IR B3R & A

Janbu Method

sbiREH01 R BIAE R 71 P ey sk 2 Bishop fffbik4a ) 0 BPABRER I R X R &
HHER  BREBEHENEFHAEL - EA Eah EE—A8RGIE
ATHE > AT ERABRREBENROEE T X P4 RRFH LB E
BEAKFFH & THT o BIRFAF AARRE B R NEINEIESHEAL > HNJEEIN
BEAFEAN TR » EHRGEBATHES ELERGEETHEE -
Morgenstern-Price Method

Morgenstern and Price # 1965 4 & i 2k & — & A %> Spencer 75 k691 k 7% >
ARMABANZBE  BBREQANBTAZEN > FaiaRE KT8
o RMmARR G ZRAERS > b R A A 69 KON R Ty &y = 7T LA 46 T8 o AR
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BB LA T RE f(r) = X/(Ex\)» M A &— A2 tpl %8 o A
KSR EIR KIS E AR X ERER N > f(o) BLENEAN
AKX B A BERRY - WEBASEFHAN FHETEKX > BT
WA BRI T EREERAZETEEEL R f(o) HBERETF
Lo R R MAER N E R SR ZBENEIRZ 13 R ZHER > RA
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& WK B A 35m > d 7y 45T > Rl Sm s % 3 e R B A 20m > 417 65T > Bl 4m
% 45 b b B % 20m o dn ) 45T 0 MR 4m; BAEE 1 BEE 2 BRA — & Smo B
% 0.2m Z A4 -

1. PLAXIS ##t 5 #7

WA R 7L F ik PLAXIS 34T 547 B4 B > JRVE & o dm B 2 A IR U F ok o0 47 38 34 B
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FYn
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RO EBAREBREARRES 5 BEAREGRE B LET H%HF TR ML
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AR MRtk ik PLAXIS 4T 4748405 » JBE B m i 2 A R UETE AT id s oF »
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AWM ZEREA TR > &R 50 kRA56 RHEANAEZEAETEH Y F
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*4.56 HEEGIER LIESH
P 4 y Vet ¢ P E
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3. A Morgenstern-Price j% #4745 & 247 °
4, B2 WEER S 2SR US R EGBEREE -

5. ER AR RAIIGE E XM ) Ton M P G RBATRIAB TS HT

#4.88 4 B8 3 35k b 138k+622 & 138k+802 i3k EHI#E T o AF MK 8 > AR
BREBITRF BT E (PABREE) XBETH > SWHE—FT D ARELREWEER
B ME AR R AR 5 B K AT A JE Mo B) 2 A8 R AT o i 2 B UG TR AL
AR IR A RATAHE  RARRKBLHOE 25 4 £ 65 8510
FNI3FEN16F 205 24 SFBATRAWIE HELEEAR=1.0-~09-082+0.74 ~
0.66~0.6~052~046~04~038; W BT AFRELEHEFRRAELEREERZE
o EERHEERT X o AmAEER  (1)Case 1: K-P i £ 0.27g ~ EAH M poif &
0.18g ; (2) Case 2: /K-F ) hoik B 0.18g ~ & B &) puik B 0.12g -
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W F Yk A B HA 43 R IR BU AT LB A AR B AR
BRI

*% 4.88 B 3 353t b 138k+622 & 138k+802 &3k B 545 & 04 Z M £ #

. BE fofo B fn & BRERA B A

HiHHR (kN/m?) (KN/m’) (kPa) (degree)
BALE 18.64 19.62 0.98 30
FTREDE 20.60 20.60 9.81 30
REREEE 18.64 18.64 0.98 30
FREVEBER ERE 19.62 19.62 5.89 31
REeH 20.60 20.60 11.77 31
FREDEMARERSE 19.62 19.62 6.87 31
REE) BB IR EIRE 20.60 20.60 15.70 32

AT 80 5 8 My e Bl 45 - b & & Hbdd Pullout resistance #y A\ AE 4v % 4.89F7
o R PZEMAAKRIFEARR FE6) R EEASRBA 107 &8 s ey FA WA 84T E M iF -

* 4.89 iE 3 33t b 138k+622 £ 138k+802 1% 3k % 5] & /& a4y Pullout resistance i A\
&

AN Pullout resistance (kPa)

EEET)| 1.00 | 090 | 082 | 074 | 066 | 0.60 | 052 | 0.46 | 0.40 | 0.38 «RI
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 | 9042 | 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

B iE 3 $5db b 138k+622 & 138k+802 %3k & 5] k #A48 & 47 (Case 1: K -F &) hoik
0279 EHGMREE 0.18g) &R w4111 2E41145 7 R EH RENH 4
R=10-R=074-R=052"-R=038  w#HRAREHY RESHOHFEDELTIEF
B e
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W A A B 4 I BT R A SR A
BARIRE

Elevation

8746528, 25000000

L L -

4111 R 3 3546k 138k+622 & 138k+802 3k £ )45 & »n#7 & £ (R=1.0)

Elevation

= W0 nE 1 135 B 13 13D

Distance

4112 BiE 3 3536 138k+622 £ 138k+802 w3k £ 545 & 547 & 3 (R=0.74)
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I A A A 4 I BT R A SR A
BARIRE

Elevation
e GEE G A s
12 m—————————

=

|
-} » B LI ] 0 55 L] (1] | ] 0 1] B < T | I S TR S - R - S ]

Elevalion

o =] 30 a5 40 4y ] s L) & ™ 75 L0] i1 L] :] L et 1 1EF 120 IXS 130

Distance

4.114 BiE 3 3536k 138k+622 £ 138k+802 w3k £ 1545 & 547 & 3 (R=0.38)
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3 Yk A B HA 43 R IR BU AT LB A SR B AR
R AR

#4.90 % B8 3 3kb L 138k+622 & 138k+802 3k RO R AE M SR K4 > ¥
R RO RZ B AL REENERLRSGES 1.563 > BEBRIH B
REW R EFRIENE > U Casel (KF5027g- FAH 0.18g) Mz » HRd
B G ENRIA T 1.1 2228 Case2 (KF5 0.18g~ EH A 0.12g) » 214
B wE Z AL BT -

%490 HiE 33kt E 138k+622 F 138k+802 &3k £ 4T &R

KA L 2 B ARAL R ZrH%
£ #EHE 1 Case 1 # & E /1 Case 2
DA AR FEEWE| (KFH027g- (K F1%0.18g ~
i E %0.18g) # & %0.12g)
JB ks gk R+ & i) 0 1.563 1.011 1.134
4 fa ) 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= 040 | 20 1.664 1.103 1.245
R= 0.38 24 1.662 1.098 1.242

FA0LFA T Z R ALLE R YT (RTER SN I0) FHETREGH
FEE A 5 Huhy AR AT E 6 0K M R Wk )N 0 24 Case 1 (K-Fr 0.27g ~ A & 0.18g)
ME > F—HBXEME AR h#uns 1.124(> 1) BHRERZREH
Mg & 48 A TR a9 > R AR RER L 1.1 - Case 2 (KT & 0.18g ~
TAHE®0.12g) AMaNEER AR > AREGHESH FRAL S REEIME -
(4904 R EAISTAE F R ERE RGBT EHMEE -
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B i ik o 2k A LR 438 0 TR P L A SR B

KRS
1290 l | i i |
1270 @y Case 2: EH&0.18g - kT k0. 12¢
nLEN |
1.250 L e |
I e Y |
BT e e e —
\\ﬁ':' H H i
glmo
£ | | E |
$lw0"wmmmwmmﬂ --------------------- S
W | | | |
= 1.170 — | m—
% ! s
B e S H e
1130 | Case 1: EHAO0.27g ~ AF&0.18g
L ] ¢ &
1.110 . T 1 . |
1.090 ; i
0 5 10 15 20 25 30
£

4115 BiE 3 3836k 138k+622 £ 138k+802 1§ 3k £ & Muby %% AR 17 & R X 45 T 5 #7

SA kW T R R R AE PR AT Tk 0 R R R S B R R 0 AT L
BRI EREER FRTHROTATEREL  FABSHERFS > 11BFEY
REBHREIE ?EATRIELR oI - B4 116877 » UHE A Case | (4F
%027z EH A 0.18g) GHLRR > SHAEMRES £14 > SRBRELHEFS &
3 111 SEBEURERELREN  ERAHZEE? RMAEWAFZ CHEFR
TREWRBENRE B 5 HX B LB RN (LB sbss 53 ) > AlFE FS =111
RARATHR G LR EORITHRE?
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3 Yk A B HA 43 R IR BU AT LB A SR B AR

AR FRAE
0
WE N AEB%: KF®0.27g /EEG 0.18g
& 1.124 : '
31 | WENER TFRIEERFS=1.1
] ] H H s .
v 1.117 ﬁ | FE SRR
= Fs=1.11  “weils
é:: 1.110 < - e diioo
W | T eaa07 | |
%@ 1.105 ................ “"4_1@‘5*_ ......................
¥ | | $~4103 ‘
* 1,100 ' — >
% 1.098
1.095 | —— S
1.090 - . |
0 5 10 15 20 25 30

4116 H:8 3 kb 138k+622 £ 138k+802 i3k £ 5|4 & HuE /1 Case | 245 T 0 #7

AARBET RS ERAES S F > BoAE N Casel (KFH027g- £H G
0.18g) &9 » BATHE IR BOIFM T 047 W& 53 6) R #E & 1 (uncertainty) » 6,35 5t R
NABER > ARERBRA MBS HEEETHME (mean) » ¥ B 4 # (COV) AIE
20% o 3 LA BE A AT M AT AR BIK AT 2000 Rt HE > S AL RE 8 &
WA AR SGEA LI 9ERAT 0 HAUREE R T 3E 26.9% © /A58
BEARUMESN (KFm027g~ A G 0.18g) R4 > LR ESRE SN (KT
©0.18g~ FAH® 0.12g) Rt > HBUEM F A8 H B -

LIS REBE FHAR N RRNAT A > BATIRRAR TR E oM 0 TURET
REP LMW AN > MLAAE SR T T REMNKRIE AR ARl A HEE
B BEBRALAN BRI BT @ R T E M -

435 RBBARSH

RBHEEAEY LA ERENER  BA S A RERE LS Lk Fask
B BFRERY RAORETHN > TURHETAZEH LB ABFRABARRE > k%
HEHNFT AR TFHEATEINHER - ARBRBAARBER AL ERE LT E 0 ER
AEREREHBRTEGRHETESNRAR  KHARATHRET AL T ALY ERM -
A HBEWR SRR NI E EBmIEEA > TRE—F AR5 EBRE (A ETH
REPRET) REEFTHRAESHEL BRI EREIARBERTTURERZASL
W AR BRFAEFTEFLE REBAZREM - LBEIENEFREAR
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B 18 i 2 A G EA 4K B IR BT R R A SR B
BRI

XELH - oA TR RE TR KBRS RER S BRFELAR TR AR AKX

1B AR IT R -
At E 2 ARAEPNTANZABAALT (FERE41T7):

. BRI ERIIT KRB AHELZIHE REBEZIHERMAAREIRY
FmBEk o AREITAEILER 2 RELH M

2. RERBG AN RFRESK EROERERHAE » BITRERBGL S
o AR ST ERAANRE S AR

3. FACHTAM R Tk D RBE RS o BATH ARSI R Tk
B2 E TAHE -
4, ZEBEREITR ERRZEX S BREFRET L BITREBRERREITL -

ARRRIN
(susunnom)
PRI
MR
| |
(| [ wmms | moans |
| |
(srnes]
[xwxpmm |-

[ seananners |
v
[ #umamarz |

(#amnmaemenn |

4117 BRHEB R H TAERAR
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B 8 i A A G B 4K B IR BT R A SR B
R AR

AEBFOAREN Z ENRER —ATUF EH B LR E MGG E 0 L

BEARVELRARERENS TR T AT EQEBRENAR T > AIRE SR AH
R B RS SFIREY AT TAF » W80 & B A R BUT R A

4.4 HKZRERE
44.1 XEREH

W Z BERRAAKRTHFMNE T FINE

. 41t ~ A4t
BHRERTRBE S BRARERERALRN F > ERHIERBALER » ok @
BB MR ERTPTRRT A SE aBBE  AFERAETZ SRR LM
AT EmER-EES P EAIE SRR R E -

. IKIFAR AR
TRININESLFTIR S R S B EARXR R ERZAZERVER > Ik L3R
BB BRITPEARE ASHFHHEIEXER c L EERIFH I 4
FRENEZRGIZERER A MER » AR BFSERI] B2 MR RER%
T EHR AR EAE -

. RMENVER
W L2 KM A B A S %k M A SRRz 2 EERNF
Z— TR LI R RE IR N EZ R ERBREYEN > AR 2
Yo B AR BHIRZ IR -

L HE
WEAEAAZRTERAETEK I ERYE  PBY - hERUT KBTI L
B AL T AR AR L X B A TR o v sbdE L 3E AR HHF E BUKAE
HEMTRBE  RILBMARHF S mE LRI -

. BAESRME
W EX SURME A T ANKREE
(1) Hip BARARIATERR BRI NER » FI ROHFRER L > 4

45 &) o Bl A= -

(2) B R @ BT R AR R TR R TS WHRER SR RET R RS
G

Q) T (M) AfZak @ LA ~ A 0 2T ~ BRIV RZERZ EY -
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B 18 i 2 A G EA 4K B IR BT R R A SR B
BRI

4) Bopsefopfat BREMEGREER B ZER » A% 58 L3E -
AN E TG EMER - KA MM A4S KRR A LATE
o AEE TR, KT ML

(B) ML HEFWMKRSLAWER > NABHR ARG CERERBEMY TR
EE2EH -

6) R I EFAABLEAATRR AEANERGIRMS » B TR E R
%~ Rk AR OR G EHFART R T ORED GRMET R - M IEs
Tz PR o

(7) E3BEET @ G3BHEEWA R HAWE - £ —RFEL CRIEKFR) T
ST 445 60 B LA b3k A R B R o

Q) WEREE®: AV AELLR - RERBHBRIEGKLFE B -
6. TREL  HF5HPELERNENB R TEZEREL -

(1) #28F EH I SRR HBARBIBELERA IR TR A T RZBH > &
it BB KR B AL KRR LR X TN BRERREHBEK
YRR MR A X AR R ARIZ AR R T AREL RN 0 M
21842 F T A R AR UL B R A ~ RS L3RR E > TR

L EAREER E MR AR TR —EAN > TREMIZZ AR
V8 P R FLIR KR 38 Ao i i R i 3 R 350 0 SLBF PR IS 222 15 BURE 0 R 3% o M 18
B FIEF S R R RS IE N BT i

Q) HE: ALXLFHER  LRAMBBTRAABNEE B EREENES
AKAMEY Z 12 B 4o BB S8 AR REARBZIHR - i
MEZI o Flho e B TR XL > HF RIS TEARIR @ T34 JE 38 Ao
i B2 3R

(3) ¥ © RABITRRIBAATE A ZIRG) LT AEAB IS A1 35 > Plho BB T R E
By £ 0 R AT RS RRIL T FREUREE LR G R - BT
BB SR N BENERT THE - RAETHRIALZ — » BF B fafogh 3%
ZE R R LR > BTG A A TLR ARG o o R N R E
&R 24 B BRI o BIRAS TR o

442 STRESEETHRA

A|EETRE I ERFLAER > JbE 138k+622 £ 138k+802 ~ bk 149k+000 &
149k+215 2L B db b 150k+320 & 150k+585 % = R ik » 1A E R 22342 T8
-FyrtJ °

AFEHERBESRAWEIELRIGENEGEBIRELTREE  BHIAE
BETHETR SHaMAEEZ R GEMHOIEEI X ZEE - BEHLE - ZIH
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B 8 i A A G B 4K B IR BT R A SR B
R AR

Bl 4t SR C PRI R B RARTHEE - N AREHEEX B FRELF
B A LERAMARE RPBEREALERANRERH T MELXBELE LR £
Wl HRBERBERRZIBE -

ABEEHBENURBZERERED S -0 E DEREAE  $ 2R
G BHASUEBAREAE BANERREZELRE - KL i
BASHMAERAR  FEEHBET ABRXPHAREHLRARIELERBEL
5~10MPa » 3% H 1K

REEEBA LR EWERED S - RERBEHE Ty AR LABA KK L F48
ERAESOHEDERELE - BBk e  HaBBREEK  wESRARe o R
RE A 1~10Mpa Fd 3R EEBIRG KT > MR & RRE XN ®BEGHK T EHZH
PEg o KE LA A X ARAE 2 B 5aRkshe 6 8 R5%E N 22 MPa >
Wt g R RAL A A FAE 5 3 A TR R RIRIZ AR E T o

L GHMERE BB RERRARTREHAHRBLEZUHEY  HR %S
B R RRAE c K Pt EHEHMBRRT AL IBRTIIHGR L7
BT — > RBHYEBNREH+ AR -

AEB G BBIEE R > NS R Ak BTEM B R EAR 0 £ B
A SLE > BS AL EHERE  BHERERARTHEMEE  25E4
WA KIS T > BB S GmG a0 2k R —dd Eid 0 YRR S
J& o A&4E 2010 F 4B F R ERER NG Z FGE R » BB BT B ESHELEZ
RNFETRBAREE LET R B S — BT EHET R A R G BGIHILE R T B F —AE
BTG -

B 3 bk 138k+622 % 138k+802 g3k 3b @ B M LB F LAE > B ADE - e s
BREABLR WA ER%E  BEEBIKRELE - 3% & E 35m -~ &®E 180m > 3H.35
PR L EmIR ~ AR LB LA RMuby AR E T o

B 3 Jb E 149k+000 £ 149k+215 53k R B L 23 » M A4t ~ # 5 ~ BV R4
1o BERBHYHMABYAAR - £ 5 E 35m ~ @R 215m o BB AR F e AR R by
PR L o

B 3 3tk 150k+320 % 150k+585 i3k b /g BsAA LG & it > FHADE ~REL
B RamAGEGE  BIBGRFESH RSB BIHERELE - 3% % E 25m ~ & T 265m >
UA R iRk EAE R b ~ HEAS A AR T o

443 #FREIH

BB RSO TERSE  BREHEEANMA L ERTEHEZEZREARD
AEHRAFEHEIRIXRXERANETFHE T EX URAREEEMRZXEG A FT S -
B4.118B A mark P EQ AT HehTEE -
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B 36 iy ok v 3 43 R A R A S BB
BRI

4118 R Fetnh R E& /1 R 71

FA91 B F A 2 AR RIAE R 54 I ik A 2 9 oAk > B & ¥ 7T A Morgenstern-
Price 3 48 & ATk BR A B 1 h IE &) 14 B ] 71 0 BB BFih Ry P #1880 48 - O
X ERBAFREN SRS T oM F ik 0 PR ARFE 3 A Morgenstern-Price 7515 % i
WAS R AT T ik -

& 491 BAEEWAS R 5T R 6 AT A

- MARIES | 1B HAH o e XE A& h=
Xk 7 X E 71 48 445 71 5 B
Ordinary
Fellenius No No Yes No AFEEAN
Bishop’s =
Simplified Yes No Yes No 7K
Janbu’s o
Simplified Yes No No Yes K
Spencer Yes Yes Yes Yes w3
- % B,
Morgenstern-Pric Yes Yes Yes Ves %lﬁi 1% M 4
e E &
Corps of :
Erginsers.i Yes Yes No Yes 1) 3% TR 48 &}
Corps of [OR-E- N7/
Engineers-2 Yes Yes No Yes 2 3o E A
) 34 &
Lowe-Karafiath Yes Yes No Yes B 1 k& 3R
CE=
L% IS
Gonmized | Y | Yoo | G| Yo |Asmwn
o 1 %57
Sarma.-vemcal Yes Yes Yes Yes X=C+Etang
slices

RBERERE  FRBRRZEARPFHLLAREZN LS WERLZLAUES
#» 11 B4.119%8 3 Jb b 138k+622 £ 138k+802 #3348 547 Z AR - H 5k A 3
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B 8 v ok o G A 4 B IR BUNT AR R 8 A S dR3Y B A
BARIRE

H & # (Mohr-Coulomb) £ 34 X, > R4 A Epit A 2438 - B4.1208H 3 b
138k+622 % 138k+802 oI fE & AT 2 & % » MR- FH 243 1.735 HRERIuz
Ko

Elevation

105 1o

Distance

4.119 3 4b E 138k+622 % 138k+802 i3k 45 & M 2 A A

* 4.92 3 Jb b 138k+622 % 138k+802 % 3k 45 & m #7443

g BaE fofo Bl & BB JEIE
HAAR y,(tfm') Yult/m) c(tfm’) P(deg)
JAALE) & 1.90 2.00 0.1 30
wIFED 5 2.00 2.10 0.5 30
ReEREG & 2.10 2.10 1.0 30
®IFE D £15
JR B 2.00 2.10 0.6 31
Rers 2.10 2.10 12 31
WIF B 518
R B3 2.00 2.10 0.7 31
VARIE AT
R 692 2.10 2.10 1.6 32
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B 8 v ok o 4 A 4 B I BN R A S vR3Y B A
BARIRE

0 —

Elevation

63 70 73 80 83 %0 95 100 105 10 115 120 125 130

Distance

4.120 3 Jbk 138k+622 £ 138k+802 o3k 48 € o #r 2 &%

MM E R AUG R EGIEERFE MK E A =018~ £
B EA A =012 #4754 - B4.12188~H 3 Jb Lk 138k+622 % 138k+802 3t & 8F 1% 3
BESHZER  BRPFERGEA 1202 THGRABIRE -

n —

Elevation

100 105 110 115 120 123 130

& 0 B w8 W 8
Distance

4.121 3 Jb k 138k+622 £ 138k+802 s E b £k 8 T T 2 &%

B4.1225] A B 3 Jb_E 149k+000 £ 149k+215 :$ 3% 45 T o dT 2 2R » £4.93 8 7 6F
P4k A 244 530
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B i v 2 2k 4 M 43K T B TP B A SR B A
RERE

-
-
.
—

-
-
———
——-
P
——

45t Jr#i1=35m@5m el
65t HiFHL=20m@4m T A TTTmeeell

45t HiFL-20m@4m )

e

SS/MS

4.122 3 db_E 149k+000 % 149k+215 i3 45 & A 2 42 A

%493 B 33tk 149k+000 £ 149k+215 3% 48 & m Ak 28

Siiea BEnE Ao B E BB A B A
AR ¥, (t/m') Veu (r/ m') ct/m*) P(deg)
GP 2.00 2.00 2.0 33
SS/MS 2.05 2.05 6.7 24
SS 1.90 1.90 0.5 30
Backfill 2.00 2.00 0.1 33
5@ 2.00 2.00 0.013 18.2

B4.123 &% B4.1245 %] & B 3 4t £ 149k+000 & 149k+215 o5 sk 45 & M Ao b &
PR AR R MR REGE N A 4 2.023 B 1340 » MHLRBZRAL -

2023

B 4.123 B 3 Jb_E 149k+000 % 149k+215 “FoFig k45

@ N\k\
d/
=
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B 3 3 3 2 A o A 4 3K B ST BUIT I R A S dR R A
BARIRE

1.340

4.124 3 b E 149k+000 % 149k+215 & 851§ 3k 45 € 0 #7

B4.1258] & B 3 db L 150k+320 £ 150k+585 i§ 3% 4% T 47 Z AR » &k 4.94 8 5 ¥ 0F
P4k R Z AR S8

45 —

40 |

% I
[ L=25m@1.7m

Elevation

ESTTT
L=30m@|1.7m

il i )l ] i ! I ! o | |
20 28 80 3 4 45 B0 BB B0 GER. W AT 9B B8 A0 <Bs W0: 109 110

Distance
4.125 3 4tk 150k+320 £ 150k+585 ¢33k 45 & 7 2 A A
#* 4.94 3 4tk 150k+320 £ 150k+585 3% 3% 45 & - #7 # K S %
g BaE fofo Bl & BB JEIE
HREN y,(t/m) Yeltfm) c(t/m') P(deg)
GP 2.0 2.0 1.0 36
SS/MS 2.1 201 2.0 30
MS 2.0 2.0 8.0 12
55 2.0 2.0 0.01 14

B4.126 % B4.127 5% A B 3 3b £ 150k+320 £ 150k+585 Fo5:f 3k 45 & A fo b &
BB ZER > RGBS A 1.698 & 1110 > G ARBIHRE ©
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W A A B 4 I BT R A SR A
BARIRE

1698

Elevation

55 60 65 70 75 30 85 90 95 100 105 10

Distance

o 5 10 15 20 25 30 35 40 45 50

4.126 3 Jb E 150k+320 £ 150k+585 053 3% 45 € 47

Elevation

95 100 105 "o

55 80 85 o s 80 85 80

Distance

1 5 10 15 20 25 30 35 40 45 50

B 4.127 B 3 bk 150k+320 £ 150k+585 . & 05 1% 3% 45 € 547

444 HFRETEEIWRTH AR

L E PR 2 B AE T oA Ak 0 3B N A (Deterministic) &9 o # Ak 0 i &0k

# 8 m AT A R B A 4 B8y R AE T M (Uncertainty) o Christian et al. (1994) ¥ 3. T 4 #.2

3% £ 5 R Bk (data scatter) B A& #03% £ (systematic error) W K38 o 4o B 4.128F7 7=

ERBAEXTE-—FErREMEERREIANTE > ZRARETESREXRERSL

d‘é‘férﬁ;hﬁ WIAKROREZ W TRILEGE T ERMF S > N o EILT 2
R ATt e A L 0 Bk E P o Ky R M E B v URAFR R, ©
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W F Yk A B HA 43 R IR BU AT LB A AR B AR
BRI

Uncertainty in properties

Data scatter Systematic error
[ | [ |
Spatial Measurement Model Statistical
variability noise bias error

4128 ¥ T A%z AT M (£4 B Christian et al., 1994)

513

BRI RBTOE AR LHIEOHEERME R B BRITRE 4 - HR
BB R RAIE BB ARG ERE W RERNLT > SRR SELEN RN LR MEHIE
B PRALIBRATE M - BREBATAL ) TREAHN SR IR ERT > RH
AR AT REH o > A R AR 46y RALM 5 #7 & (deterministic method) » 3% &
FRRIEZ Y FLENES R -

AT WA @ ARG W R A A T AF JE /1 2% 3t (working stress design,
WSD) > ¥ —th) "ReGh#H ) A TSI RKENBTHET > 4o X485 -

R
ng (4.8)

o P AR5 RARIS L ARE ) - KM EE— 022G £
N1 Ao B )1 AR 2wk T RAE TR FH I ERGBE - wE412977F > A X4.83F
B RDGEET A T 3528 | (mean safety margin) » 3 @&k # & 4 %38 8)
MERER - FELERGIRFEERSORELNE QR RELNE ~ AT 09 R
FEEM S LB R RETIE AR oA~ RITFEAA A E R B RELME o
EEROGHBMEENOERLERNARE  RE o H R BIROHIEM SR B > T2 66 2L
T E R 248 o Nguyen(1985) Bpds iy » — B 21530 2.5 6 T2 3R &5 & oF
HZaMe g ot 1.25 a3t &m0 Bk £ — a3t Ema 15nese
¥ PRAEFRELZEMILAS —HUEBB X BTt l4Ehs -
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R IRE
0.20
: Mean sanety Wiean B /it
margin s
0.15 I 2 > u, = the mean of
T H load
P | Ue= the mean of
S 0.10 resistance
Z _
0.05
0.00 —— b

0 5 10 15 20 25 30 35 40
Resistance or load (kN)

B 4.129 R4t HiEehEM TR

WHER > TRFCEREI AT IEE B A KT R AAEMMEHR R T
FAKRSGRARNAEY  BRABMERRE 75 C 3k T LA %3 (reliability
based design, RBD) ~ 14 45 3% 3t (performance based design, PBD) ~ [ & #k #& 3% 31 (limit state
design, LSD) ~ #k % #2 '8 Hu 14 #3% 3t (load and resistance factor design, LRFD) % 7 rqy %5 & ©
TREESH T UL TR MEE AR REEMNEAE > ARAEL ERETHHER AL
B2 B LRI b F ik o o 5 B 2R3 AT 5 B 4542 (reliability index) 45 2 3%
32 Ak4E 0 £ & %40 T (Ang and Tang, 2008) :

g="tm (4.9)

Om

HA u, v o, 25 B A & # (performance function) &9 7 ¥ {8 (mean value) &A% %&
# (standard deviation) - M AE R B M 2 & & A h (R)vEegh (L) 2 (M =R-L) -
BAFAMA R AT FEIR A A — 1% ¢

pr=1-2(9) (4.10)

Hbpr BBOIRKE O AREFREEMMH R -

B4.130f = ARAEGE RN BB N2 R EEEIB>HEL > d»
B 4.1302 3850 /1 Fu Be$) 7 &4 33 £ {4 (mean value) 3548 [F] » B sk SR #6047 ik 3t B A
BeR2GEHAEE « R AREEG 4 0 BT LB RR A &2 E 564 K
FRIAEARENBIEMRE  AEAZT 2GR AT » B4.130(c) X BIEM F b
B4.130(a) & ih 400 1% | AR AT A S P X AR > A A —EE - R2HFER
ForTaRcstey TReN WERoM IR REEREHE -
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ARG
0.25
5 1@ ™ Mean F =2.4 ] (b) Mean F.=2.4
_ 0.20 P=0.0002 (B=3.6) | ] P=0.0036 (p=2.7)
- o £ 3 ee @
=015 ] B (20 times less safe)
o L Hg
z 0.10 T i
o L
0.05 - R
0.00 T R T T T T T T T
%25 1 0 5 10 15 20 25 30 35 40
1 (c) Mean F =24 Resitance or load (kN)
020 7 P=0.073 (B=1.5)
&, (400 times less safe)
a5l 0.15 Note: p, = the mean of load
; 0.10 L, 1= the mean of resistance
= s P, = the probability of failure
005 1 L L B = the reliability index
R
0.00 T T 1 T T T

0 5 10 15 20 25 30 35 40
Resistance or load (kN)

B 4.130 =FE48 B2 2143 0 p3F 4 % 3 R 48 ) a4 R 58 B ok B

BRF L ER ARGV F ik BEEESWHERRS TSRO RETHE &
IR BEABRROGERST > BE AT ARSNZEGE LERERELA L
RENBRERS - Rk BEER2AGAMBRETETALERATREESHN - &
B EBATERB R W Z AR B4 13155T
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B 8 i A A G B 4K B IR BT R A SR B
R AR

Soil properties

Pdf

Surcharge

A\

\

Pdf

—
Resistance

Define performance
function G(X)

y

Monte Carlo
simulation, MCS
N<N +

mas

Stabiiit]ti calculaliup O | RFEM: Random finite
RFEM in probabilistic
element method

analysis

-

>
P,

4131 FHABR HAAE £ RA2

AR RIHRA FF B (Monte Carlo simulation) KRk R TEE - FibF
B — B ERARE > BRIERECER] (Law of large number) — & $h 2 kK stk & pp T
& F X 4& & (Ang and Tang, 2008) :

1 N

pr=7>_Tlolw;) <0] (4.11)
j=1

Heb N BRI g(r;) &M &3 (Performance function) » g(z;) < 0 Bp &7
Rk I(x) AIER I8 ATFXEE -

I(z)=1:g(z;) <0
I(z)=0:g(z;) >0
A IF A R 2 4 B ¥ (Variance) B TTARIE T A3t E ¢

(4.12)
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xR IRE
N
Varlps] = Var {Nf} = mVar[Nf] Wi
1 1 '
= 2 Vpr(L = pp) = 5pr(1 = py)

RAI3F Ny B2 kR BRAI3T o $EBAMBER NG 2T B
HEEGEREBRR ABHABEAT  ATHIBEZAZERE ZHTBEREER
S AR RE - RIFEA LRI > AERKRA N = 2000 BATERRETEE T
Z AR o

T3 AT AT B Juds AR S Eoag k& % B & 3 (Probability density function, PDF) >
P E $/\ A ﬁﬁi Btk S8 ey B ¥ 18 (Mean) #u4Z # % (Standard deviation) = B A R ey E 4
X % 2 % &5 (Normal distribution) » B ENPH AT RER +2/&Z  FFUARE
h\#ﬁ%ﬁﬁ% FRERSBEAM M FHOMEEE JE

Mok z 4 BT R 4 E 1430 (Coefficient of variation, COV) § & & :

5=2 (4.14)
1

Heb o BHAZEE > | ABE A o #&4E Phoon and Kulhawy(1999) &4 43t » £ 3E B3R
Az EAEAE T% 2 20% 2 M > B LRSI B ABEN 7% Fo F50 20% wAEH
M EMMBRELBZARREE > BRATT EE M © DA ERBIEM R AT REF I
ZF o dbdh o AARIKA E T RAGHERRITERB R0 > EFRGECEERAEZ
BESBAHRBPARBER > UARRETTREESHE > GE BB REEA
R By AR MG R -

B4.1324 K 3 3t k 138k+622 % 138k+802 #4:k 4% B AR B W 7% b5 FoF:E 3k 7]

BEa#&ER > B T8 COV=T% 0 » FrFifik 2 BORME A 0% - E4.1330] 4
. B 3 Jb b 138k+622 % 138k+802 3 E BF:E 3 s 3B 4 R o (COV=7% ) » :F H ok 3T 44 %
T8 2 0% o %Ak B A 33 COV=20% b2 05 B 3 E 05 2 34 9 R A4 R 54 B o=
B 4134 % B4.135 > iE etk & 55 A 0.25% B 6.75% -
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KRS
100
80
£ 60
£
% —
£ 40
20
0 . f./ . . .
12 14 16 18 2.0 2.2

Factor of Safety

4.132 3 dbE 138k+622 % 138k+802 - BF:% 3k s 3E 4 % bt (COV=7% )

100

80
S
£
% —
£ 40

20

[:I [ [ [
1.0 12 14 16

Factor of Safety

4.133 3 Jb b 138k+622 % 138k+802 M & 0 1% & s 3F 4% F 41 (COV=T7% )
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RAIRE
100
80
S
=
% —
£ 40
20
[:I I I I I I I

0.5 1.0 1.5 20 25 3.0 35
Factor of Safety

4.134 3 JbE 138k+622 % 138k+802 -“F- 8 1% ¥ s34 & b7 (COV=20% )

100
80 /
= 60
£
% —
E 40
20
0 | | | | |

0.4 08 12 16 20 24
Factor of Safety

4.135 3 3tk 138k+622 £ 138k+802 3 jE 1% sk a3 4k & 547 (COV=20% )
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R AR

B4.1364 B 3 b E 149k+000 £ 149k+215 M} 4 B4 B E 0 7% 852 F 0538y o]
ENWER > B P T4E COV=1% 85 > ok 2 s iik x5 0% - B4.1378] %
l B 3 Jb_E 149k+000 £ 149k+215 Mo & 0% s w38 4% F 47 (COV=7%) > @ig;z;;:iﬁ;},\xg
2 0.05% o %Mk 8 B A COV=20% 052 05 B3 B 0% 2 v ksl A% & 547 B &
B 4138 % B 4.139 » :E ekt % 55 4 0.10% B 4.95% -

100
/_,___

g0

Lo,
L]

Probability (%)

HEN
[

20

14 16 1.8 2.0 22 24 26
Factor of Safety

B 4.136 B 3 Jb_E 149k+000 % 149k+215 P 8538 dk gk 3 M & 547 (COV=T7% )
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BRI

100

80

60

Probability (%)

40

08 1.0 12 14 16 1.8
Factor of Safety

4.137 3 Jb_E 149k+000 Z 149k+215 ¥ E 5 3k i 38 F o (COV=T7% )

100

80

60

Probability (%)

40

0.0 1.0 20 30 4.0
Factor of Safety

4.138 3 db E 149k+000 % 149k+215 o5 s a3 & b7 (COV=20% )
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R AR

100

&0

o
[ ]

Probability (%)

N
[ ]

20

04 08 12 16 20 24
Factor of Safety

B 4.139 B 34tk 149k+000 £ 149k+215 o & W i i a3 A4 % 47 (COV=20% )

[4.140 & 150k+320 £ 150k+585 s 4 BB EM 7% B2 T o533 T L E m 74
£ mB P TsE COV=T% bF » ik 2 BORME 4 0% © B4.1418] & 150k+320 £
150k+585 o E s 4 sk s AR & o (COV=T%) > 3 EM R A 1.00% o £ M4 R
143 B COV=20% BF 2 T 85 B 3 E 05 2 3% S A 3R A% 3 47 Rl o0 R B 4. 142 % [B)4.143
ERAAAFE S A 0.10% & 20.35% -
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R R IR
100 f

80
£ 60
&=
% —
E 40

20

0 T J T T T

12 14 16 1.8 20
Factor of Safety

]
]

4.140 3 db E 150k+320 £ 150k+585 8 :% 3 s 38 4 % b7 (COV=7% )

100
80
= 60
£
% —
£ 40
20
0 | | | | | |

08 09 1.0 1.1 1.2 1.3 14
Factor of Safety

4.141 3 Jb E 150k+320 £ 150k+585 3 & 0F 1% & #3F 4% F 41 (COV=T7% )
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R IRE
100 /ﬁ

80
£ 60
£
% —
£ 40

20

[:I I I I I I
0.5 1.0 15 2.0 25 3.0

Factor of Safety

4.142 3 dbE 150k+320 & 150k+585 -8 1% v s 3@ 4 & b7 (COV=20% )

100

80
S
£
% —
£ 40

20

[:I [ [ [ I
0.4 0.8 1.2 16 2.0

Factor of Safety

4.143 3 dbE 150k+320 & 150k+585 b & 05 3% 3 sk 3F 4% & -4 (COV=20% )
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BRI

RIEA L T2 7H > TroABRTEEGERBEE M H A B3 L
138k+622 £ 138k+802 ~ 149k+000 % 149k+215 X & B 3 bt E 150k+320 £ 150k+585
ek EW E2GEARGARAL EELEMHALEINE B3
db b 138k+622 % 138k+802 P 85 i 3% A A 0.000%~0.250% & 5% 3 #4 % - W & 05§
¥ B A 0.000%~6.75% &9 # HE# F o B 3 db £ 149k+000 £ 149k+215 F 8% i 3% B
A 0.000%~0.1000% &Y % 3 #% % - 3 E 85 A A 0.05%~4.95% ey ik % - B 3 3t
E 150k+320 % 150k+585 F- 6 i 3 B A 0.000%~0.1000% &4 5% 3 4% % > 36 E 85 Al &
1.00%~20.35% th k% - EERERTREEI I ER T E W K495 -

£495 FWRETREEIWHER

B % EAH R, BNE | BRAR | FHR %?’fﬁ-?éi T | BIRAAE
Cov SHRE | 2hH | 2G| REE | R (%)

79, FEF | 1.3688 | 2.114 | 1.739 | 0.10276 |7.1919| 0.0000

138K+622N WE | 1.0152 | 1.5176 | 1.2649 | 0.069462 | 3.814 | 0.000000

20% 8% [0.77883] 3.1054 | 1.7619 | 0.3018 |2.5244| 0.250000

WE 0.63206| 2.1874 | 1.2829 | 0.20379 |1.3883| 6.750000

79, B | 1.5169 | 2.4247 | 2.0224 | 0.11271 |9.0711 | 0.000000

149K+000N WE 0.99532 1.6175 | 1.3402 | 0.076762 |4.4318| 0.050000

20% P8 [0.64391] 3.3165 | 2.0287 | 0.32585 | 3.157 | 0.100000

WE 040103 | 2.2331 | 1.3445 | 0.22196 |1.5522| 4.950000

79 B | 1.3311 | 2.0397 | 1.6964 | 0.080468 |8.6548 | 0.000000

150k+320N WE 0.88869 | 1.3175 | 1.1081 | 0.04779 |2.2623| 1.000000

20% B 0.62293 | 2.6922 | 1.6934 | 0.23067 |3.0059| 0.100000

WE 046267 1.7179 | 1.1081 | 0.1371 (0.7881420.350000

41444 T E B AR Fo B E M $TREEHBZALS S BERY A
7% TEEHRBENHREEZER ST HEEHEZEN 10> BUEEREHE 16%
CEBHTRE | FR -

4.145% Baecher(1987) 43t 2 L R TR E G FHIBA R W EHEB X AP RAH T
RZBOFHEER01%1.0% - REESH XSGR EAERFZIAFRRR S ERE
BT H B E B LR TR R S BGEAT AR AR MRS 0 AR ILM I E AR ey S B 1k o
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ERER £ L R R T & $ Rz

Tk

BR ARG

Probability of faiulure

Hazlardous
1x10°
1x10"
1x107
1x10°
1x10™
1x107
1x10°
1x107
1x10™ T T T T T T T T
0 1 2 3
Reliability Index
B 4.144 7T 5 B 542 Ao s A4 R 04 Bl 44
100 T
'MARGINALLY ACCEPTED"
S 10 R / ~— shipping 1
g mine slopes
3 ~
i 1F < 1
B foundations
S
S
a 0.01f | | 1 dams
= LNG facililies
=1 commercial
€ o0.001 } ‘ ——+ avialion 1 =
<
E 1 L 1 1 I
9.990 lives lost 1 10 100 1000 10000
cost $m 1 10 100 1000 10000

Consequence of Failure

B 4.145 LRI 2%
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BRI

445 B ELHARBARELSIW

W TARLERT  APESWBRYBAERS » wE414657 7 0 RE—EEREH
BAR SR IRFBABE  NIBERE ARERAREGHEMNEARE X -
RE gk TR LR SR () PR 8B REHIRGIEAE » 4 KR
B ho M 4 A T A > B LB 8 38 M 2Rk BARRAE M % AL B 0 AT R TR - kR
BARE  REHHIATAHSREB AL > EHH RIS > ik T2 e sER %
FQRMI A o FAABEEE (BORAR A X EHMER) BTRERE > AR FIRE
WITARGBIFRE > R BA14TH T > DEIRRR B B BT IRE ©

—> {iEifH]
— K
—> TR

— Mg

f&E

B 4146 H@k T RERBTTER

Hazard scenarios

v v

™  Statistics Models

|

: ' '

. v

|

: _ Reliability | | Consequences

: [ ]

: v

: Risk Measures
|

: I |
. v

I

[em e s s ] Decision

B 4.147  pARL IR R A KA 6935 S
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R AR

é%iﬁ%%~ﬁ%%i%—%%ﬁﬂﬁ%’ﬁ&#ﬁ”#%%%iﬁ’ié%ﬁ
3{}1&::4148%7‘}&%5’**4\75& Bt AT REAIERFE M > TR TR EX
*&ﬁ@s/\' REBF > RIEAT R TR RARB ML > AEMH S ILE SRR G AR R
fiE Ak > ¢bHTEFT#§#§ DAER > G o ERER IR EERE -

. Define project
Degradation model _ prass 28
arameters inout . | (Parameter statistic, ==
(ep mete variapble) | reliability method, limit g2
B g state, desired output) <3
____________________________ # ______________________________________ , 2
Degradation model | | Reliability method
Calculation l Define input realization | |
» Limit state evaluation g
o
=]
v S
ks
. =
Performance evauation =
) ‘
i |
Life cycle
criterion

reached?

)
72}
Evaluation of maintain E:
frequency ~
| Y
Degradation !‘ Probability |
% *
4.148 B RAFHEBREOSNNEER

AAFAAIIG OA S EL T BB SRS IR SgA K (X477 ) R
P AR > T B s M A R A M AR R IL S o TRBP kb Z R A S
10 ~20 & 25 4% » B AT Z BARIT S0 R An463%3t 7 €69 0.775 ~ 0.60 ~ 0.40 & 0.375 4% -
P B3 B A R s 4 A 2 s O AR R 0 APF R A 3 Jb E 138k+622 £ 138k+802
BN B ATAR 0 A 8 Raw R4.9657 T -
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BRI

% 4.96 3 bk 138k+622 % 138k+802 & ¥k # & Mo 45 b2 7T & & b

COV |y oo B () BN | RAR | PR | 2G| TEE | BUIRK
(%) e | 2G| 2G| REE 1A% F(%)
5 1.3878 | 2.0638 | 1.7236 0.0935 7.7402 0.000

7 EX* 10 1.3690 | 2.0497 | 1.7059 0.0937 7.5323 0.000
20 1.3889 | 1.9822 | 1.6840 0.0831 8.2295 0.000

25 1.3840 | 1.9775 | 1.6793 0.0831 8.1693 0.000

5 1.0071 | 1.5098 | 1.2570 0.0695 3.6980 0.000

7 W 10 1.0005 | 1.5034 | 1.2505 0.0695 3.6031 0.000
20 1.0363 | 1.4314 | 1.2297 0.0561 4.0986 0.000

25 1.0328 | 1.4278 | 1.2261 0.0561 4.0336 0.000

5 1.1352 | 2.4236 | 1.7313 0.1752 4.1753 0.000

13 EXH 10 1.1154 | 2.4072 | 1.7136 0.1756 4.0647 0.000
20 1.1688 | 2.2987 | 1.6917 0.1557 4.4422 0.000

25 1.1637 | 2.2942 | 1.6870 0.1558 4.4099 0.000

5 0.8201 | 1.7770 | 1.2633 0.1302 2.0222 1.850

13 WE 10 0.8133 | 1.7706 | 1.2567 0.1302 1.9714 2.150
20 0.8862 | 1.6318 | 1.2362 0.1049 1.9400 2.600

25 0.8827 | 1.6282 | 1.2326 0.1049 1.9300 2.650

5 0.8607 | 2.9664 | 1.7458 0.2746 2.7155 0.250

20 EX 10 0.8391 | 2.9509 | 1.7280 0.2753 2.6447 0.250
20 0.9332 | 2.7774 | 1.7061 0.2442 2.6447 0.250

25 0.9278 | 2.7730 | 1.7013 0.2443 2.6447 0.250

5 0.6236 | 2.1797 | 1.2750 0.2039 1.3487 7.200

20 WE 10 0.6165 | 2.1734 | 1.2684 0.2040 1.3661 7.700
20 0.7131 | 1.9341 | 1.2478 0.1641 1.3166 8.750

25 0.7095 | 1.9396 | 1.2451 0.1641 1.3002 8.850

FA968A T > FEWBELH (BB FBEER) $EMRKR (COV=T%) B R
BT RES £ 525 FHEIEA TS 0.00% > LRk ARMHE LG ERR R
EHRAAHBETERS > MM A ICRE I BEROERR - g2 BELHYENRS
13% B85 » 5 £ % 25 &£ P o5l sk a3 240 B 0.00% > B EEHA 1.85% £ 2.65%
WM R o E R S B keF (COV=20%) > 5 4 & 25 4 s stk %
MR 025% > TR AARAENEROTERT > 25 FNEEBFHRERK
EERMENER » T ERBE LG RMA 20% 05 > EWAEMEA S 5 F497.20%
LRI 2 25 F4) 8.85% ¢

B4.149 &3 E 8% > B 3 db E 138k+622 & 138k+802 ¥k » ® L5 % 25 £z ik
B E S B PR TSR R R R TR 6.75% ZH MRS E 20 £44 8.75%
f 20 14 oY B3R R RIS i B B T4 -
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R AR

10.0

Probability of Faiulre (%)

6.0

Year

B 4149 B 3 Jb_b 138k+622 & 138k+802 w3k # & sy S bk R ey k3R % (38 E 4
# COV=20%)

w2pr bk 0 B 3 Jb b 138k+622 £ 138k+802 1k FoF ey & RS » Bp i shbseh e
WA LR 3 o f AR > SR BRI B ARERS - BF BENER B Sk sif
e T UE I B P B9 3 Ao M 38 An 0 25 AEBEE A 8.85% ey kI AL & o

4.5 SR EBIGES T
AR EA2E FA4AG PR A X R ] 0 RN ERBET o A2 NH
IAE » T B ko F B EREAT

1 BREH

PER 2SR AR T RAEZ SN REE— S RBE L SN - AR SR
tho BRBRASHALTH QBN EE - B HEE - LEAH T A
10 AR S -

MR RAHAED  PEIRERAFHRER — B8 3 Et £ 138k+622 & % %
Yo By fe) 0 B Rt P B T AZAAR] A Q’ﬁfrlkmﬁ&%%?@lﬁﬁﬁi
W ER DAL TAF o AT KRB ATATHIEE S 3k 84T BB & Sthsk st 21
ﬁ’b%@%”ﬂ%&mm%w%%ﬂuu&ﬁa%mﬂ&%AL%wzza
PAsE - K3 @B A48 M L8554 £4345 E4. 110K %4563 -

i

Gl

2. AT T M
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BRI

R BB RAR S B 0 BT AT T B NH o A H AT RRA A R E
B BRARRP R o TS E FA2I358 ATARA 09 7 X BATERAB T AT - 2T
TR E S AR RIGE N FHRHRRIL > DA AT FERRER - LTS
Wi B RALESH T K MAE ESBAEEERTRE -

3. WATHEGI ) R IR AT
L= B ERS AT EE R TR B — R FRAE R ATHER > B AR E A
RIFT#) AR R PTHRZI68 3 71 2 1A 56k (E14.109) > 39463 f2 R FIE A 4
HTXRABRE > RUABEHEEEABRTESH - WA TG A Lt
BRI FREVELWEREIN AR ALREN X ERR > L ET KT
SE FA3AHZRA

4. BATT B

TREMMESA TG (L2 58 TE—FFELEURELTN  BITEWE
BT EEMH > MIARBERBR SR FHEERER TN - UARRTHRES
3B FHORE AT B3R COV BB BAT 047 » W H4458 AT A - BLbibsfn
N HACEIBE > T LAAR B 5 SR 76 8 R 4 M 1 U 00 VT 3E 2 3542 BB T 2 B
tho HERWwEAI49T c B R TR T RAEMEERLT (0% RFA
WE S AHENRA S SHE) ZERABIERFEARBBEHE > A TEkAET
M sl B Fe i % PR AR AT » ATBARE S BOR B A K % -

AT &5 BREG M7 77 ik R AP R £ P AT R LB > AT ERTHEA K
RENBHBIRARBETHREEGIAZERZLE BRI $HRASWBI MR
S EW R AW ERRAT EATE R 0 oA BT RMAERKE TR 5 0
GR R T & E e A
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