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Synopsis

More efficient management of sewer is required under the current situation of local
governments where the number of employees engaged in the sewage works and sewage
service charge income are decreasing while managing numerous installed sewer pipes.

In this study, we developed the method to select cost effective inspection and
investigation techniques depending on types of pipe materials, and proposed the

procedure to efficiently select repair and rehabilitation methods utilizing information

obtained from operation and maintenance.
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£ 2-6 VHRBEAE (15 » FFHME : F 17 FER~FRILEER)
155 ¥ (HITHR~RO1K)
S STy G i O
P, TE VSV RPN TE VSV RPN T INSVRE T
ol | TR | gl o | B | gl |G | R | gl |k | R | e
0 100. 000% 0. 000% 0 100. 000% 0. 000% 0 100. 000% 0. 000% 0 100. 000% 0. 000%
1 99. 963% 0.037% 1 99. 898% 0.102% 1 99. 536% 0. 464% 1 99. 984% 0.016%
2 99. 934% 0.029% 2 99. 822% 0.076% 2 99. 532% 0. 004% 2 99. 963% 0.021%
3 99.919% 0.015% 3 99. 774% 0.048% 3 99. 530% 0.002% 3 99. 956% 0.007%
4 99.902% 0.016% 4 99. 728% 0. 046% 4 99. 528% 0. 002% 4 99. 948% 0. 008%
5 99. 888% 0.014% 5 99. 687% 0.041% 5 99. 528% 0. 000% 5 99.941% 0.007%
6 99. 875% 0.013% 6 99. 655% 0.031% 6 99. 527% 0.001% 6 99.932% 0. 009%
7 99. 862% 0.013% 7 99. 628% 0.027% 7 99.512% 0.016% 7 99.922% 0.010%
8 99. 846% 0.016% 8 99. 602% 0.027% 8 99. 494% 0.017% 8 99.911% 0.011%
9 99. 823% 0. 022% 9 99. 543% 0. 059% 9 99. 468% 0. 026% 9 99. 898% 0.013%
10 99. 803% 0. 020% 10 99. 500% 0. 043% 10 99. 456% 0.012% 10 99. 885% 0.013%
11 99. 786% 0.018%| 11 99. 466% 0.034%| 11 99. 419% 0.038%| 11 99. 874% 0.011%
12 99. 768% 0.017%| 12 99. 440% 0.027%| 12 99. 402% 0.017%| 12 99. 862% 0.011%
13 99. 749% 0.019%| 13 99. 410% 0.030%| 13 99. 370% 0.033%| 13 99. 852% 0.010%
14 99. 732% 0.018%| 14 99. 384% 0.026%| 14 99. 329% 0.041%| 14 99. 842% 0.010%
15 99. 711% 0.021%| 15 99. 353% 0.030%| 15 99. 280% 0.049%| 15 99. 831% 0.011%
16 99. 688% 0.022%| 16 99. 324% 0.029%| 16 99. 242% 0.038%| 16 99. 816% 0.016%
17 99. 666% 0.023%| 17 99. 286% 0.038%| 17 99. 182% 0.061%| 17 99. 803% 0.013%
18 99. 639% 0.026%| 18 99. 244% 0.042%| 18 99. 128% 0.054%| 18 99. 789% 0.014%
19 99.613% 0.027%| 19 99.203% 0.042%| 19 99. 065% 0.064%| 19 99. 771% 0.017%
20 99. 582% 0.031%| 20 99. 168% 0.035%| 20 98.945% 0.121%| 20 99. 756% 0.016%
21 99. 539% 0.043%| 21 99. 119% 0.049%| 21 98. 792% 0. 155%| 21 99. 738% 0.018%
22 99. 503% 0.037%| 22 99. 075% 0.045%| 22 98. 692% 0.102%| 22 99. 723% 0.014%
23 99. 465% 0.038%| 23 99. 032% 0.044%| 23 98. 602% 0.090%| 23 99. 704% 0.019%
24 99. 429% 0.036%| 24 98.991% 0.042%| 24 98.519% 0.084%| 24 99. 688% 0.016%
25 99. 387% 0.042%| 25 98. 943% 0.048%| 25 98. 417% 0.104%| 25 99. 672% 0.016%
26 99. 338% 0.049%| 26 98. 890% 0.053%| 26 98. 294% 0.125%| 26 99. 648% 0.024%
27 99. 282% 0.057%| 27 98. 832% 0.058%| 27 98. 144% 0.153%| 27 99. 619% 0. 029%
28 99. 224% 0.058%| 28 98. 776% 0.057%| 28 97.957% 0.191%| 28 99. 587% 0.032%
29 99. 161% 0.064%| 29 98. 715% 0.062%| 29 97. 765% 0.196%| 29 99. 562% 0. 025%
30 99. 093% 0.068%| 30 98. 649% 0.068%| 30 97. 565% 0.204%| 30 99. 546% 0.016%
31 99.011% 0.083%| 31 98. 574% 0.075%| 31 97. 362% 0.208%| 31 99.517% 0. 030%
32 98. 895% 0.118%| 32 98. 468% 0.108%| 32 97. 045% 0.325%| 32 99. 475% 0.041%
33 98. 781% 0.115%| 33 98. 379% 0.090%| 33 96. 658% 0.400%| 33 99. 424% 0. 052%
34 98.677% 0.104%| 34 98. 279% 0.102%| 34 96. 388% 0.279%| 34 99. 388% 0. 036%
35 98.521% 0.158%| 35 98.127% 0.154%| 35 96. 028% 0.374%| 35 99. 351% 0.038%
36 98. 356% 0.168%| 36 97.973% 0.157%| 36 95. 650% 0.393%| 36 99. 318% 0. 032%
37 98. 155% 0.204%| 37 97. 770% 0.208%| 37 95. 279% 0.388%| 37 99. 236% 0. 083%
38 97. 938% 0.221%| 38 97.557% 0.218%| 38 94, 828% 0.474%| 38 99. 056% 0.182%
39 97. 709% 0.234%| 39 97. 326% 0.236%| 39 94. 404% 0.446%| 39 98. 667% 0. 392%
40 97.432% 0.283%| 40 97.041% 0.293%| 40 93.927% 0.506%| 40 98. 483% 0. 186%
41 97. 080% 0.361%| 41 96. 676% 0.377%| 41 93.401% 0.560%| 41 98. 182% 0. 306%
42 96. 722% 0.369%| 42 96. 313% 0.375%| 42 92. 853% 0.586%| 42 97. 984% 0.202%
43 96. 277% 0.460%| 43 95.916% 0.412%| 43 92.051% 0.863%| 43 97. 849% 0.137%
44 95. 885% 0.407%| 44 95. 533% 0.399%| 44 91.402% 0.705%| 44 97.609% 0. 245%
45 95. 419% 0.486%| 45 95. 129% 0.423%| 45 90. 600% 0.878%| 45 97. 374% 0.241%
46 94. 830% 0.617%| 46 94. 584% 0.574%| 46 89. 754% 0.934%| 46 97.153% 0.226%
47 94. 093% 0.778%| 47 93. 925% 0.696%| 47 88.576% 1.313%| 47 96. 816% 0.347%
48 93.276% 0.869%| 48 93. 224% 0.747%| 48 87.315% 1.423%| 48 96. 813% 0.004%
49 92. 313% 1.032%| 49 92.407% 0.876%| 49 85. 820% 1.712%| 49 96. 733% 0. 082%
50 91.181% 1.227%| 50 91.302% 1.196%| 50 84. 393% 1.663%| 50 95. 524% 1. 250%
51 89.917% 1.386%| 51 90. 159% 1.251%| 51 82.675% 2.036%| 51 94. 956% 0. 595%
52 88. 732% 1.318%| 52 89. 038% 1.243%| 52 81. 152% 1.842%| 52 94. 769% 0.197%
53 87.332% 1.577%| 53 87. 738% 1.460%| 53 79.322% 2.255%| 53 94. 732% 0. 039%
54 85. 843% 1.706%| 54 86. 478% 1.436%| 54 77.289% 2.563%| 54 94. 594% 0. 146%
55 84.241% 1.866%| 55 85. 127% 1.562%| 55 75.020% 2.936%| 55 94. 244% 0. 370%
56 82. 456% 2.119%| 56 83. 485% 1.929%| 56 72.819% 2.934%| 56 94. 244% 0. 000%
57 80. 842% 1.957%| 57 82. 068% 1.698%| 57 70. 788% 2.789%| 57 93. 745% 0.530%
58 79. 429% 1.747%| 58 80. 743% 1.614%| 58 69.111% 2.369%| 58 93. 745% 0. 000%
59 77.743% 2.124%| 59 78. 729% 2.494%| 59 67.760% 1.955%| 59 92.492% 1. 336%

20




157 4 (HI7R~R0O1R)

S Y W WO

it | gy T | R | e Ty | Rl | e T | Rl | e Tty
gy | PR | e | g | PP e | | PPURT | g | | PR | g
60 76. 358% 1.781%| 60 77.067% 2.110%[ 60 66. 287% 2.174% 60 92.492% 0. 000%
61 74.649% 2.238%| 61 75. 089% 2.567%| 61 64.401% 2.845%| 61 92.492% 0. 000%
62 72.556% 2. 804% 62 72.816% 3.028% 62 61.899% 3. 885% 62 92. 492% 0. 000%
63 70. 534% 2.787%| 63 71.080% 2.384%| 63 59. 238% 4.299%| 63 92.492% 0. 000%
64 69. 055% 2.096% 64 69. 423% 2.331%| 64 57.679% 2.632%

65 67.578% 2.139%| 65 67.622% 2.594%| 65 56. 379% 2.254%

66 66. 105% 2.179%| 66 66. 458% 1.721%| 66 54.319% 3. 653%

67 64. 753% 2.045%| 67 65. 188% 1.912%| 67 52. 744% 2.901%

68 63. 315% 2.221%| 68 63. 682% 2.311%| 68 51.244% 2.843%

69 62.192% 1.774% 69 62. 586% 1.721% 69 50. 238% 1. 963%

70 60. 579% 2.593% 70 61.261% 2.116%| 70 47.889% 4.676%

71 59. 370% 1. 996% 71 60. 086% 1.918%| 71 46.571% 2.751%

72 57.921% 2. 441% 72 58. 286% 2.995%| 72 45. 380% 2.559%

73 56. 341% 2.728% 73 56. 355% 3.314% 73 44, 377% 2.210%

74 54. 654% 2.993% 74 54.575% 3.158%| 74 42.985% 3.138%

75 53.075% 2.890% 75 52.937% 3.001%| 75 41.558% 3.318%

76 51.611% 2.758% 76 51.340% 3.017%| 76 40. 290% 3.053%

7 49. 605% 3.886%| 77 49. 508% 3.569%| 77 38.191% 5.208%

78 47.909% 3.419% 78 47.622% 3.809%| 78 36. 809% 3.619%

79 46. 470% 3. 005% 79 46. 298% 2.781%| 79 35. 383% 3.873%

80 45. 119% 2.906% 80 45. 068% 2. 656% 80 34.078% 3. 688%

81 43.677% 3.198%| 81 43.452% 3.587%| 81 32.915% 3.413%

82 42.198% 3.385%| 82 42.260% 2.742%| 82 31.534% 4.195%

83 40. 593% 3.804%| 83 41.067% 2.824%| 83 29. 658% 5.950%

84 39. 158% 3. 534% 84 39. 553% 3. 686% 84 28.377% 4. 319%

85 37.753% 3.588%| 85 38.051% 3.798%| 85 27.002% 4. 845%

86 36.570% 3.134%| 86 36. 584% 3.855%| 86 26. 248% 2.794%

87 34.971% 4.372%| 87 34.514% 5.657%| 87 25.492% 2.878%

88 33. 453% 4.339%| 88 33.341% 3.399%| 88 24.183% 5.138%

89 30. 717% 8.179%| 89 31.271% 6.209%| 89 21. 334% 11.781%

90 27.428% 10. 708%| 90 27.922% 10. 709%| 90 20. 038% 6.072%

91 26. 758% 2. 444% 91 27.087% 2.990% 91 19.515% 2.613%

92 24. 355% 8.982%| 92 26.299% 2.910%| 92 19.201% 1.606%

93 23.380% 4.000% 93 24.989% 4.981%| 93 18.916% 1. 487%

94 22. 883% 2.128% 94 24.080% 3.636%| 94 18. 749% 0. 880%

95 22.223% 2. 883% 95 23. 768% 1.297% 95 17.890% 4. 585%

96 21.961% 1.182%| 96 23.531% 0.998%| 96 17. 856% 0. 187%

97 21.576% 1.751%| 97 23.129% 1.708%| 97 17.452% 2.267%

98 21.074% 2.327%| 98 23.052% 0.332%| 98 17.092% 2. 060%

99 20.951% 0.586%| 99 22.604% 1.945%| 99 17.092% 0. 000%

100 20. 775% 0.838%| 100 22.045% 2.473%| 100 17.092% 0. 000%

101 20. 763% 0.060%| 101 22.015% 0.135%| 101 17.092% 0. 000%

102 20. 672% 0.437%| 102 21.677% 1.534%| 102 17.092% 0. 000%

103 20. 624% 0.231%| 103 21.566% 0.511%| 103 17.092% 0. 000%

104 19. 779% 4.096%| 104 21. 566% 0.000%| 104 17.092% 0. 000%

105 17.817% 9.921%| 105 19. 426% 9.925%| 105 17.092% 0. 000%

106 17.521% 1.664%| 106 19. 362% 0.327%| 106 16. 694% 2. 328%

107 17.521% 0.000%| 107 19. 362% 0.000%| 107 16. 694% 0. 000%

108 17. 349% 0.978%| 108 19. 362% 0.000%| 108 16. 136% 3.343%

109 17. 334% 0.084%| 109 19. 352% 0.051%| 109 16. 053% 0.515%

110 16. 287% 6.041%| 110 19.113% 1.239%| 110 16. 053% 0. 000%

111 16. 287% 0.000%| 111 19.113% 0.000%| 111 16. 053% 0. 000%

112 16.121% 1.019% 112 18.897% 1.126%| 112 16. 053% 0. 000%

113 16.121% 0.000%| 113 18.897% 0.000%| 113 16. 053% 0. 000%

114 14. 986% 7.040%| 114 17.430% 7.767%| 114 16. 053% 0. 000%

[ ] srmtesnson s FEl - 7 Sl
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2.2.23. BEXRFRAKXDHRAH
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2.2.3. BEEXFHXDERFER
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2.2.3.3. EDRELETFHR
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fb7e L~BREETD) B8 X UMD MR (b7 L~BREBET) O 2 ROMBRORERE R2IFVIhd 112
<, DA TAGMACESERLTWD, —F, Hohi# (HEL) OREMRER2IT0.65 &KWz
D, ZOMBUIR S TE, VA TANMEHBEBET VE L THET & IEE VR0,

BB & RAE 1 200 RSN BB B G E & BT A1, SOMBREZARD Z & &7
0. Bl XRS50 FE DR ORI 0.33 THH72D, BN D 50 0350 L 7-FRiE O ISkt
IHESEE (HER L EBEAENOAR) OBEIEG) 33%, HLEE (BREEN L BRAE 1 OAH) OF
B 6T% EHEE S LD,

F7o. FEOBROTEREREL (VA 7 AR bid, 2.01>1 TH D720, 2221178 T &80, KEH &
HNZHITPE D BBEN %< 72 B TEERENE R | 0T — R T, MEORENREEL TND 2 LIVREE
N5,

M Ly 7 V) — MEORAEFETRXOE LV | BB 05 BETHIOETR RV ATEEMED R
b,

- ZzL~ 2k~
HE |FE2 U wawy | mapn

a 8. 111  47. 3. 77.41
b 0.46 2.01 3.68
R? 0.6 0,9¢ 1. 00
1.0

b
R(t)=exp [ (2) ] R(D: 2% ¢ 3BBEMN. o b T R2REHRE

. BETARO
95 ASHRE R (L BR) ¢

- EETRO
a5 ISR (T BR) ¢
HikfaL~1
—H{kfEa L~
—%HikiEaL
HibfaL~1 [EiE]
0O #HibfaL~I [EE]
& HERL [(EE

0.5

0.0

0 50 100
SERFEH(F) Sl A T IO RURAR I BT 5 95% 134X

2-11 ELEFHX (ME)

26



2.2.3.4. BIEEZILEDOREEF AKX
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2.3. FTKEEREDLILIERDODH
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