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MODELING AND ESTIMATION OF FUTURE MAINTENANCE COSTS
- FOR QUAYWALLS IN JAPANESE PORTS

Hironao TAKAHASHI and Hiroshi YOKOTA
ﬂmpapwsnwlgmsmnampmpemwﬁnmemmlmlgmnmnmmﬂmwkdmsmbquawdbmJapmaepms
Firstly, arrent condition and past records of maintenance work of quaywalls indudi ng costs have been collected through nationwide surveys
and inferviews o port maintenance engineers.
Using the aoquired data, a fundtion to estimate regular maintenance costs (RMC function) was established and its applicability was verified.
Finally, the maintenance and repair cost was estimated with the RMC function in the years of 2010 and 2025, which might be
appraximately 10% and 20% respectively of total investment to port construction by government bodies.
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1954 11,983.0000 15.0584 795.77 202.92, 198.94 278.52 79.58] 0.00 35.81 795.77] 2,863,000.00 190.13|
1955 11,626,0000 15.1000 769.93 196.33 192.48 269.48 76.99; “0.00 34.65 769.93; 2,796,000.00 185.17
1956 6,408,000 16.2000] 395.55 85.06 88.8—3[ 148.77 48.02 0.00 2488 395.55{ 3,133,000.00 193.39
1957, 9,635,000 17.4000] 553.73 192.99 112.18] 159.02] 57.13 0.00 32.41 553.73! 3,021,000.00 173.62]
1958 12,441,000 16.8000 740.53] 223.15 171.79 246.43| 56.73 0.00 42.44 740.53( 2,098,000.00 124.88|
1959 20,061,0000 17.4000, 1,152.93] 313.16 310.63 377.70 86.61 - 0.00 64.83| 1,152.93] 1,784,000.00 102.53]
1960 241630000 18.2000| 1,327.63] 373.08)] 41500, 401.37 83.68 0.00 54.51 1,327.63| 2,773,000.00] 152.36]
1961|. 34,412,000, 20.4001 1,686.86) 458.82 563.14] 491.86 107.16 0.00] 65.88 1,686.86| 2,660,000.00 130.39]
1962 40,995,000f 21.9001 1,871.91 595.25 555.98 51411 124.29 0.00 82.28/ 1,871.91 3,592,000.00 164.02|
1963 51,786,000] 22.6001 2,291.41 546.02 878.14 611.50] 171.95 0.00] 83.81 2,291.41] 2,827.000.00] 125.09
1964 55,905,000, 24.3001 2,300.61 642.10 748.97 687.90 142 .51 0.00] 79.14; 2.300.61; 5,399,000.00 222.18
1965 66,487,000 25.3001 2,627.94 704.94 818.81 848.65 169.13 0.00] 86.40] 2,627.94| '6,147,000.00] 242.96)
. 1966 77,027,000, 26.8001 2874131 708.69 1,045.41 829.18 211.45| 0.00 79.40| 2,874.13] 4,167,000.00 155.48|
1967 92,942,000 30.3001 3.067.39 688.81| 1,026.86] 1,003.40] - 255.41 19.80 73.10 3,067.39| 2,034,000.00 67.13
1968] 106,859,000, 31.4001 3.403.14 796.30 992,93 1,077.70| 314,01 24.49 197.71| "3,403.14] 2,388,000.00 76.05
1969 125,220,0000 33.6001 3,726.78] 921.25( 1,177.65 1,027.20 275.51 21.34 303.84] 3,726.78| 1,054.,000.00] 31.37,
1970 156,124,0000 35.7001 4,373.21| 1,223.27| 1,238.37| 1,236.72 347.90 13.59 313.36] 4,373.21] 2,431,000.00] 68.10
1971 209,517,000 36.2001 5,787.75| 1.589.42| 1,775.19 1,420.80 345.80 21.10 63544 5,787.75 3.399,000.00 93.89
1972 265,542,000 38.6001 6,.879.31] 1,464.74] 2,160.10[ 1,804.45 586.79 108.68| 754.56] 6,879.31] 6,787.000.00] 175.83
1973 281,306,000 49.1001 5,729.23 1,118.61| 1,690.50 1,287.31 685.29] 341.49 606.03] 5.729.23 0.00 0.00
1974 278,807,0000 60.0002| 4,646.77, 735.61| 1,411.90] 1,101.43 512.37| 455.77 42970 4.646.77 0.00 0.00
1975 276,626,0000 60.1002f 4.602.75 723.14| 1,431.44] 103231 - 46497 503.68 44720 4.602.75 0.00 0.00
1976 289,189,0000 62.7002] 4,612.25 691.77] 150091 1,135.48 509.33] 581.35| 193.41 4612.25 000 0.00
1977 341,369,0000 67.1002 5,087.45 682.17| 1,816.72] 1,152.41 543.35] 692.83 199.97| 5.087.45 0.00 0.00
1978 386,413,000 72.8002] 5,307.86 744.82 2,,049.79 1,200.64] 49089 611.51 210.21 5,307.86 0.00 0.00
_&79 444 597,000 80.5002] 552293 733.29| 2,079.63| 1,308.41 47217 718.74 21068 5,522.93 0.00] 0.00
1980 441,563,000, 88.3002 5000700 67260 199591 111752 43435 597.68 182.65 5.000.70| 5,172,000.00 58.57
1981 444,402,0000 89.6002 4,959.83 71296/ 1,901.29( 1,193.36( 42394 56147 166.82| 4,959.83] 6,296,000.00 70.27
1982 443.021,0000 88.8002 4,988.96 74768} 193186/ 1,113.72| 469.17] 566.42 160.11 4,988.96, 7,369,000.00 82.98
1983 456,615,000 88.6002] 5,153.66; 647.33] 2,127.07| 1,159.15 477.70 583.84 158.57| 5,153.66(10,455,000.00 118.00
1984 459,735,000 90.0002] 5108.15] 608.11| 2,216.06|- 1,104.10] 486.23) .554.41 139.24] 5,108.1 5]?3,255,000.00 36.17
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1985 458,880,0000 88.6002] 5,179.22 597.55 2,374.40| 1,028.56 506.60] 521.86 150.25] 5,179.22] 4,237,000.00| 47.82
1986 471,394,000 88.6002] 5,320.46 598.68| 2,282.09{ 1,330.67 465.19] 495.24 148.59] 5,320.46| 4,033,000.00| 45.52
1987, 573,605,0000 89.9002| 6,380.46 732.88| 2,636.47] 1.421.71 731.60] 632.45 225.36| 6,380.46| 7.656,000.00 85.16)
1988 568,594,0000 92.0002| 6,180.35 694.43| 2,323.41| 1412.64 79043 710.72 248.73| 6,180.35] 3,913,000.00 42.53
1989 572,825,000 96.3002| 5,948.32 683.48| 2,136.93 1,275.14 723.40{ 70157 427.81 5,948.32} 2,811,000.00 29.19
1990 588,689,000 100.0003| 5,886.88 616.09] 2,135.04] 1,225.03 933.28| 544.47 43297 5,886.88] 5,127,000.00 51.27,
1991 600,541,000( 102.9003| 5,836.15 607.27] 2,155.69 1,166.17 926.30| 531.53 449.19] 5,836.15/22,738,000.00 220.97,
1992 729,705,000 104.3003| 6,996.20, 668.48| 2,698.46] 147172 102698 667.29 463.27| 6,996.20) 6,187,000.00| 59.32
1993 890,027,000( 104.2003] 8,541.50 943.45| 2,813.99) 2.040.15| 1,336.65 886.88 520.38| 8,541.5033,102,000.00 317.68]
1994 704,181,000( 104.5881 6,732.90 712.38| 2.347.19 1,773.01 836.95| 640.70 422.66] " 6,732.90 0.00 0.00
1995 942,597,000 104.0667| 9.057.62] 1,088.47| 2,866.59] 2,306.78] 1,317.64 1,072.99 405.18] 9,057.62 0.00 0.00
F—4~ B

1) SEX—  EHEECHNIDWT, Mt TH8El, 3456, 75, 1957F

2) ELtxEaEsRT—% A ,
3) BFLETBEEES : HAOHESEA - 7D -5 X by Ia—, BRASHE LS5, 1986 E
4) BELETEGEHER  HADHESER 21 Hig~DX by 7 —, %A E £ S5 EW, 1998 F
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