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Abstract

The calculation of earthwork plays a major role in plan or design of many civil
engineering projects and thus it has become very important to advanced the accuracy of
earthwork calculation. The purpose of this paper is to calculate the excavation volume of
terrain using a proposal area formular in eathwork volume determination for reclamation

of the harbor. A proposal area formular by first and third equation is compared with end

area, middle area, prismoidal formula by trapezoidal, simpson formular to excavation

volume for an experimental terrain 1~12.

As a result of this study, algorithm of a proposal area formula by prismoidal formula
should provide a better accuracy than end area, middle area, prismoidal formula by

trapezoidal formular, simpson formular.
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Fig. 10 A contour map and perspective drawing of Ad4
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Fig. 14 A contour map and perspective drawing of Mad2
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Fig. 18 A contour map and perspective drawing of Mad6

@ hhu

—258—



WS Y L TE HE B R

32 +TREHE A Aok g3 o HAS Tl JdHH T

W, Foday, ZF3Ald o 137hA] whe

% WBTHES <2y 67K A¥e o 2 23] AAre slgon, HgE T g
Simpson¥} AltielE, o 28z & A7l YT Table 1 ~ 63 2t

Table 1 A deviation and accuracy for earthwork computation of Adl,2

Terrain Ad1 Ad 2
Ca-se

Method Earth Deviat Accuray Earth Deviat Accuray
C1 End 132609.1 1635.1 1/80.1 100245.1 1023.8 1/96.9
c2 Siml Mid 132870.9 1896.9 1/69.0 100318.9 1097.6 1/90.4
C3 Pri 131274.1 300.1 1/436.4 99585.69 364.36 1/272.3
Cc4 End 1312689 2949 1/444.1 99558.7 337.37 1/294.1
C5 Sim2 Mid 132887.2 1913.2 1/685 100528.6 1361.27 1/72.9
C6 Pri 131092.6 1186 1/1104:3 99355.2 133.82 1/7415
C7 End 132542.8 1568.8 1/83.5 101081.0 1859.7 1/53.4
C8 Tra Mid 132465.2 1491.2 1/87.8 101777.2 2555.87 1/38.8
C9 Pri 132699.6 1725.6 1/75.9 100567.7 1346.37 17737
C10 End 131252.4 2784 1/470.5 99379.00 | 157.67 1/629.3
Cll | Der Mid 134585.6 3611.6 1/36.3 101951.1 2729.77 1/36.3
C12 Pri 131080.7 106.7 1/12275 99316.24 94.91 1/1045.4
C13 Spot 132050.5 1076.5 1/121.7 99800.63 579.3 1/171.3

Mpe 130974 99221.33

Earth. : Earthwork

Siml,2 : Simpson’l,2rule

End. : End area formula

Deviat : Deviation

Tra. : Trapezoidal rule

Der. : Dervied rule(Congruence area formula)
Mpe. : Most probable earthwork

Spot : Spot levels formula

Mid. : Middle area method
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Table 2 A deviation and accuracy for earthwork computation of Ad34

Ca-se Terrain Ad 3 Ad 4
Method Earth Deviat Accuray Earth Deviat Accuray
C1 End 272889.2 23787 1/1137 834290.2 9696.0 1/85.0
C2 | Siml Mid 2722479 1737.4 1/1585.7 832676.3 8082.1 1/102.0
C3 Pri 2711738 663.3 1/407.8 826335.6 17414 1/4735
C4 End 273997.8 3487.3 1/776 832569.9 7975.7 1/103.4
C5 | Sim2 Mid 273976.5 3466.0 1/78.0 8317284 7134.2 1/115.6
C6 Pri 270929.1 4186 1/646.2 825682.9 1088.7 1/757.4
C7 End 277469.3 6958.8 1/389 8371485 12554.3 1/65.7
Cc8 Tra Mid 2773932 6882.7 1/39.3 836910.8 12316.6 1/66.9
C9 Pri 274283.8 3773.3 1/71.7 8357839 11194.7 1/73.7
C10 End 272690.5 2180.0 1/124.1 828703.6 4109.4 1/200.7
Cl1 Der Mid 277102.8 6592.3 1/41.0 826849.4 22552.2 1/36.6
C12 Pri 270814.2 303.7 1/890.7 825375.7 781.5 1/1055.1
C13 Spot 271351.7 841.2 1/321.6 828701.3 4107.1 1/200.8
Mpe 270510.5 824594.2
Table 3 A deviation and accuracy for earthwork computation of Ad56
Case Terrain Ad 5 Ad 6
Method Earth Deviat Accuray Earth Deviat Accuray
Cl1 End 752068.4 9993.4 1/74.3 452953.9 6372.3 1/70.1
C2 | Siml Mid 748741.3 6666.3 1/111.3 451416.9 4835.3 1/924
C3 Pri 744302.5 222715 1/333.1 4478289 1247.3 1/358.0
C4 End 753147.3 11072.3 1/67.0 453648.2 7066.6 1/63.2
C5 | Sim2 Mid 754596.2 12521.2 1/59.3 455062.9 8481.3 1/52.7
C6 Pri 7437385 1663.5 1/446.1 475277 946.1 1/472.0
C7 End 762778.4 207034 1/35.8 459636.7 13055.1 1/342
C8 Tra Mid 764038.5 21963.5 1/338 460955.7 14374.1 1/31.1
C9 Pri 752407.7 10332.7 1/71.8 453258.3 6676.7 1/66.9
C10 End 7481074 6032.4 1/123.0 454865.7 8284.1 1/53.9
Cl1 Der Mid 763714.0 21639.0 1/34.3 460757.7 14176.1 1/315
C12 Pri 742829.8 754.8 1/983.1 447260.0 678.4 1/658.3
C13 Spot 745105.1 3030.1 1/244.9 4478585 1276.9 1/349.7
Mpe 742075 446581.6
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Table 4 A deviation and accuracy for earthwork computation of Madl,2

Ca-se Terrain Mad 1 Mad 2
Method Earth Deviat Accuray Earth Deviat Accuray
C1 End 1327459 17719 1/.73.9 100464.6 1243.8 1/ 79.8
C2 | Siml Mid 131967.8 993.8 1/131.8 99830.0 608.7 1/163.0
C3 Pri 131287.8 3138 1/417.4 99683.0 461.7 1/2149
c4 End 132960.2 1986.2 1/ 65.9 99753.3 532.0 1/186.5
C5 | Sim2 Mid 132975.9 2001.9 1/ 654 100664.8 1443.5 1/ 687
C6 Pri 131134.4 160.4 1/816.5 99430.8 209.5 1/473.6
c7 End 132575.5 1601.5 1/ 81.8 101072.6 1851.3 1/ 536
C8 Tra Mid 133548.2 25742 1/ 509 102072.0 2850.7 1/ 348
C9 Pri 132707.6 17336 1/ 75.6 100570.5 1349.2 1/ 735
C10 End 133282.7 2308.7 1/ 56.7 99528.4 307.1 1/323.1
cu Der Mid 134647.8 3673.8 1/ 357 101924.5 2703.2 1/ 367
C12 Pri 1311176 1436 1/ 9121 99390.5 169.2 1/ 586.4
C13 Spot 132283.7 1309.7 1/ 100.0 999729 751.6 1/ 1320

Mpe 130974 99221.33

Table 5 A deviation and accuracy for earthwork computation of Mad3,4

Ca-se Terrain Mad 3 Mad 4
Method Earth Deviat Accuray Earth Deviat Accuray
C1 End 2729885 2478.0 1/109.2 835241.2 10647 1/ 774
C2 | Siml Mid 272109.1 1598.6 1/169.2 832734.1 8139.9 1/101.3
C3 Pri 271499.0 988.5 1/2737 826560.4 1966.2 1/4194
4 End 271332.1 821.63 1/329.2 8337315 9137.3 1/ 9.2
C5 | Sim2 Mid 274058.3 3547.8 1/ 762 836593.3 11999.1 1/ 68.7
Co6 Pri 271092.7 582.2 1/464.6 825957.3 1363.1 1/604.9
c7 End 277304.7 6794.2 1/ 39.8 8371074 12513.2 1/ 659
Cc8 Tra Mid 277475.0 6964.5 1/ 388 836933.1 123389 1/ 66.8
C9 Pri 274149.0 36385 1/ 743 835729.7 111355 1/ 741
C10 End 2745185 4008.0 1/ 6715 829643.6 5049.4 1/163.3
C11 Der Mid 276957.0 6446.5 1/ 420 847088.5 22494.3 1/ 36.7
C12 Pri 270923.9 4134 1/ 6544 825397.9 803.7 1/1026.0
C13 Spot 271815.1 1046.0 1/ 2586 828658.9 1064.71 1/ 2029

- Mpe 2705105 824594.2
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Table 6 A deviation and accuracy for earthwork computation of Mad5,6

Ca-se Terrain Mad 5 Mad 6
Method Earth Deviat Accuray Earth Deviat Accuray
C1 End 751828.3 9753.3 1/ 761 453284.2 6702.6 1/ 66.6
C2 | Siml Mid 746908.0 4833.0 1/1535 452336.3 5754.7 1/ 776
C3 Pri 743611.4 1536.4 1/433.0 448413.0 18314 1/243.9
C4 End 752930.0 10855.0 1/ 684 453864.5 72829 1/ 61.3
C5 | Sim2 Mid 752834.1 10759.1 1/ 69.0 4558575 9275.9 1/ 481
C6 Pri 743355.8 1280.81 1/579.4 448016.8 1435.2 1/311.2
c7 End 762548.1 20473.1 1/ 362 459857.8 13276.2 1/ 336
C8 | Tra Mid 762266.4 201874 1/ 36.8 461724.0 151424 1/ 295
C9 Pri 7527109 10635.9 1/ 70.0 453968.6 7387.0 1/ 605
C10 End 747880.4 5805.4 1/127.8 455100.0 85184 1/ 524
Cl1 | Der Mid 761972.3 19897.3 1/ 373 459538.5 12956.9 1/ 345
C12 Pri 742951.2 876.2 1/ 846.2 4474942 912.6 1/ 4894
C13 Spot 745254.2 3179.2 1/ 2334 449079.1 24975 1/ 178.8
Mpe 742075 446581.6
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