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Table1 Link Data

Diameter | Length

- Kind of
Link | Node mm} | (Km | Pipe | Grownd i
i T.2 [ 1000 | 243 ] SPRC | DD | 0000
2 | 2.3 [ 100 | 157 | SPrRc | AbC 000
3 14 | 1000 | 036 sP DD 066
a 15 [ om0 280 | SPRC_| DD 424
5 s -6 1 700 138 | _SPRC_|_ DD pxY]
6 T 2 -7 | 600 203 s Db | 0539
7 1 5 -7 | s 188 | SPRC_L_ADC 344
8§ | 7-8 | s00 0.65 sP ADC 257
9o [ 8.5 | 600 0.66 | _SPRC_|__ADC | _0.13
10| 3.9 [ 1000 | 171 | SPRC | AbC 15
u_ [ o i s 552 [ _SPRC_| DD | 0.65¢
2 [ 3 10| 60 373 sp DO | 0.759
13 170 -1 | 00 611 SP Db | 0.903
a1 12| 450 1.90 SP DD | 0517
15 | 4171 1200 | 660 SP ADS |01
16 | 4 -6 1000 | e33 SF ADS_|_0.66
17116 - 17 ] 1500 | 2.00 SP ADS | 039
18 | 2 - 15 | 1100 | 684 SP DD __|_0.815
19 | 2 -20 | 130 | 414 SF Db 546
20 | 213 | 1300 | sis | SPRC_| DD 326
21|18 21 [ 600 316 | _SPRC_| ADC 509
2 13 14 | 700 051 P ) 267
335 1 3 15 | 2800 | ot SLD | ADC_| o078
24 |13 15 | 1300 | 257 | stb bD {0043
35 [ 18 - 20| 1300 | 356 | SPRC | ADC | 0320
%6 |13 - 181 60 281 PRC_|__DD__| 0415
27 15 -2 | 1300 | 587 PRC_ | DD | 0.420
58 |21 -23 | 1300 | 295 FRC_ | _ADC | 0282
29 [ 20 - 22 | 1300 | 0.62 sp bD_ | 0145
30 (19 - 221 800 154 | _SPRC_|_ADC | 0292
31 (19 - 26 | 1500 | 408 | _SPRC | _ADC | 0.368
52 T is - 28 | 2600 | 1187 |_SLb | ADC | 0213
3 122 %6 | 1100 | 321 b DD ]
3 [ 17 -2 | 100 | 621 v ADC 75
35 17 - 23 [ 1000 | 67 3 ADC 7
36 | 23 - 24 | 1300 | 201 | SPRC_|_ADC | 0202
37 23 25 1000 1.14 SP ADC 0.226
38 |21 - 25 | 1300 | 388 | SPRC | ADS 388
39 24 25 1100 0.71 SPRC ADC 077
a0 |26 —27 | 1500 | 285 | _SPRC | _ADC 272
a1 |26 28 | 1100 | 395 P ADC S88
42 24 29| 1000 | 323 1 SRC | ADPC | 0304
43 |25 .29 | 1000 | 406 sp ADC_|_0.599
4 [ 2728 | so0 | 119 | SPRC_| _ADC | o025
a5 |28 32| 1200 | 409 | _SPRC | _ADC | 0369
46| 27 —32 | 1700 | 328 | SPRC_| _ADC | _0.308
47 [ 28 - 34 | 1800 | 1079 | SLp | aDS | 0218
43|20 - 30 | 1000 | 224 | SPRC | ADC | 0222
29 [ 3031 1200 | 0ss | _SLb | aDs | o012
S0 [ 31 - 32 | 1200 | 043 | _SPRC | _ADS | 0.053
51 [ 30 -33 [ 1000 | a1l | SPRC_| _ADC | 060
52 133 34 [ 1800 | 136 |_SLD | ADS | 0030
55 [ 31 -3 800 4.09 P ADS 10873
5a [ 32-35 | 1000 | 224 | SPRC_| ADS | 0247
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25 No.35 D Demand Node 233 DO HEER(Supply
Node 1,2, )PV TN & HEFELIRWERICE DN TR
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Table2 Data of Pipe Factorsp and &
Pipe
Kind of Pipe Material Pipe Diameter Factor k
Factor p
Sp 8.20 ~1000mm 1.0 1000mm_~ 0.5
SPRC 0.10 ~1000mm 1.0 1000mm ~ 2.5
SLD 0.01 ~1000mm 1.1 | 1000mm~2500mm 0.9] 2500mm~ 0.4
Table3 Data of Ground Factor G
Alluvial Deposits | Alluvial Deposits | Diluvium
kind of Ground (sandy soil) (cohesive soil) | Deposits
(ADS) {ADC) (DD)
Liquifaction is 6.90 6.57 6.42
occurred
Liquifaction is not 2.00 0.90 0.40
occurred

Table4 Simulation Results (2x10° Trials)

Ratio of | Minimum -
o | et | v |0 ||
Increment] (km)

1,23 4 1 0.360) 0.066 0.651 0.631
5 1 2.887] 0.423 0.534 0.628
6 1 4.265] 0.556 0.451 0.626
7 1.016 1.882} 0.186 0.633 0.628
8 1.012 2.530{ 0.391 0.550 0.626
9 1.087 1.718f 0.083 0.650 0.629
10 1 3.731f 0.759 0.292 0.630
11 1.037 7.238] 0.665 0.371 0.626
12 1.029 9.142| 0.838 0.213 0.622
13 1.177 4.139} 0.039 0.648 0.630
14 1.148 4.954] 0.296 0.595 0.628
15 1 4.015) 0.078 0.651 0.630
16 1 4.689] 0.687 0.354 0.628
17 1.017 6.689] 0.670 0.366 0.625
18 1.105 6.946] 0.438 0.525 0.627
19 1 8.838] 0.815 0.238 0.629
20 1 4.139] 0.545 0.459 0.628
21 1.079 10.013f 0.371 0.560 0.626
22 1.187 4.9621 0.531 0.467 0.626
23 1.059 12.961] 0.538 0.462 0.623
24 1.059 14.607| 0.454 0.513 0.621
25 1.060 13.896] 0.473 0.502 0.622
26 1.202 8.176] 0.681 0.356 0.623
27 1.150 11.002[ 0.768 0.281 0.620
28 1.24% 12.124]  0.206 0.627 0.627
29 1.04% 17.835| 0.552 0.451 0.618
30 1.044 20.070] 0.651 0.378 0.615
31 1.329 14.715[ 0.309 0.584 0.619
32 1.299 14.280| 0.437 0.523 0.623
33 1.306 20.169] 0.297 0.591 0.622
34 1.363 18.807f 0.353 0.568 0.624
35 1.259 16.524| 0.576 0.435 0.620
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SEISMIC RISK ANALYSIS OF LIFELINE SYSTEM
WITH REDUNDANCY INDEX

Kinya YAMAMOTO, Masaru HOSHIYA and Haruo OHNO

This study investigates a redundancy index Rg in order to discuss the reserve capacity of a complex lifeline system.
This index Rg is defined by an information entropy of damage modes conditioned on damage occurrence. First,
mathematical relationship between Ry and other index R proposed by Ziha is established, and it is clarified that Ry is

more sensitive to the probability of disconnectivity, and therefore more useful than Ry, though they are linearly
related. A model for a water supply network is studied for the reserve capacity by using Rg.
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