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A Study on the Earthwork Calculation for Reclamation

Du-Yeoul Mun*
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Abstract

The purpose of this paper is to calculate the excavation volume of unequal interval grid
using nonlinear boundary in eathwork volume determination for reclamation of the
foreshore.

A congruence area formula by first and third equation is compared with trapezoidal,
simpson formulas to earthwork volume.

And nonlinear spot level method of unequal interval grid is compared with linear and
nonlinear spot level method of equal interval grid excavation volume.

As a result algorithm of derived area and volume formula should provide a better
accuracy than linear and nonlinear spot level cwrrently in use.

Practical application of each method to the excavation volume is illustrated by digital
elevation model of aerial photogrammetry and model test of aquarium.
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Fig. 9 A contour map and perspective drawing
of Adl.
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Table-1. A deviation and accuracy for earthwork computation of Adl, 2.

Terrain Ad 1 Ad 2
Case Method Earth Deviat Accuray Earth Deviat Accuray
c | g End 132609.1 16351 1/80.1 1002451 10238 | 1/969
c2 | | Mid 1328709 18969 1/69.0 1003189 | 10976 | 1/904
cs | L Pri 131274.1 300.1 1/436.4 9058569 | 36436 | 12723
c4 | S End 1312689 | 2949 1/444.1 99558.7 337.37 | 12941
cs | 1 Mid 1328872 19132 | 1/685 1005286 | 136127 | 1/729
%] 2 Pri 1310926 1186 1/11043 99355.2 13382 | 1/7415
| End 132542.8 15688 | 1/835 1010810 | 18597 | 1/534
cg | r | Mid 1324652 4012 | 1/878 1017772 | 255587 | 1/388
co | °® Pri 1326996 17256 | /759 1005677 | 134637 | 1/737
clo | End 131252.4 2184 | 1/4705 9937900 | 15767 | 1/6293
Cll | e Mid 1345856 36116 | 1/363 1019511 | 272977 | 1/363
ciz | | Pri 131080.7 1067 | 112275 | 9931624 9491 | 1/10454
c13 Spot 1320505 10765 | 11217 99800.63 593 | 141713
Mpe 130974 99221.33

* Earth, : Earthwork
Siml,2 : Simpson’l,2rule
End. * End area formula
Deviat : Deviation
Tra. : Trapezoidal rule

Der.

Mpe. : Most probable earthwork
Spot  : Spot levels formula
Mid. : middle area method

: Dervied rule(Congruence area formula)
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Table-2. A deviation and accuracy for earthwork computation of Ad34.
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c T~ Terrain Ad 3 Ad 4
ase
Method Earth Deviat Accuray Earth Deviat Accuray
Cl g End 272889.2 23787 1/1137 834290.2 9696.0 1/85.0
C2 r; Mid 2722479 17374 1/155.7 832676.3 8082.1 1/102.0
C3 1 Pri 271173.8 663.3 1/407.8 826335.6 17414 1/4735
C4 S End 2739978 3487.3 1/77.6 832569.9 7975.7 1/1034
C5 nln Mid 273976.5 3466.0 1/78.0 8317284 7134.2 1/1156
C6 2 Pri 270929.1 4186 1/646.2 825682.9 1088.7 1/7574
i C7 T End 277469.3 6958.8 1/389 8371485 12554.3 1/65.7
C8 r Mid 277393.2 6882.7 1/39.3 836910.8 12316.6 1/66.9
9 a Pri 274283.8 3773.3 1/71.7 835783.9 11194.7 1/73.7
EO D End 272690.5 2180.0 1/124.1 828703.6 41094 1/200.7
Ccl1 e Mid 277102.8 6592.3 1/41.0 826849.4 22552.2 1/36.6
C12 r Pri 270814.2 303.7 1/890.7 825375.7 7815 1/1055.1
C13 Spot 271351.7 841.2 1/3216 828701.3 4107.1 1/200.8
Mpe 2706105 824594.2
Table-3. A deviation and accuracy for earthwork computation of Ad56.
C Terrain Ad 5 Ad 6
ase
Method Earth Deviat Accuray Earth Deviat Accuray
C1 S End 752068.4 9993.4 1/74.3 4529539 6372.3 1/70.1
Cc2 r:1 Mid 748741.3 6666.3 1/111.3 451416.9 4835.3 1/92.4
C3 1 Pri 744302.5 22215 1/333.1 4478289 1247.3 1/358.0
C4 S End 753147.3 11072.3 1/67.0 453648.2 7066.6 1/63.2
C5 r; Mid 754596.2 12521.2 1/59.3 455062.9 8481.3 1/52.7
C6 2 Pri 7437385 16635 1/446.1 44752117 946.1 1/472.0
c7 T End 762778.4 207034 1/35.8 459636.7 13055.1 1/34.2
C8 r Mid 764038.5 219635 1/33.8 460955.7 14374.1 1/31.1
C9 a Pri 752407.7 10332.7 1/71.8 453258.3 6676.7 1/66.9
C10 D End 748107.4 6032.4 /1230 454865.7 8284.1 1/539
Cl1 e Mid 763714.0 21639.0 1/34.3 460757.7 14176.1 1/315
Cl12 r Pri 7428298 754.8 1/983.1 447260.0 6784 1/658.3
Ci3 Spot 745105.1 3030.1 1/2449 4478585 1276.9 1/349.7
Mpe 742075 446581.6
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Table. 4 Earthwork of Terrain 1,2,3 and accuracy.
Terrai Terrain 1 Terrain 2 Terrain 3
erram
Method Earthwork | Diviation | Accuracy | Earthwork | Diviation | Accuracy | Earthwork | Diviation | Accuracy
Linear spot 9443375 56% | 1/17.97 |9433.563| 56% {1/17.9719281.813| 7.2% | 1/13.92
Nonlinear spot equal 9466.555| 5.3% | 1/18.75|9450.863| 55% |1/18.219250512| 75% | 1/13.34
Nonlinear spot unequal |9673.890| 3.3% | 1/30.66 |9696.500| 3.0% |1/32.95}9493.130| 51% | 1/19.73
Most probable earthwork 10,000

* Linear spot : Linear spot leve: method of equal interval
* Nonlinear spot equal : Nonlinear spot level method of equal interval
* Nonlinear spot unequal : Nonlinear spot level method of unequal interval
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