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A Study on the Reclamation Earthwork Calculation Formula
Y. H Lee -D. Y. Mun
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Abstract

The calculation of earthwork plays a major role in plan or design of many civil
engineering projects, and thus 1t has become very important to advanced the accuracy of
earthwork calculation. Current methods used for estimating the volume of pit excavation
assumes that the ground profile between the grid points is linear(trapezoidal rule), or
nbnlinear(simpson’s formulas). In this paper the spot height method, least square method,
and chamber formulas, Chen and Lin method are compared with the volumes of the pits in
these examples. As a result of this study, algorithm of chen and Lin method by spline -
method should provide a better accuraéy than the spot height method, least square method,
chamber formulas. The Chen and Lin formulas can be used for estimating the excavation
volume of a pit divide into a grid with unequal intervals. From the characteristics of the
cubic spline polynomial, the modeling curve of the Chen and Lin method is smooth and :
matches the ground profile well. Generally speaking, the nonlinear profile formulas provide
better accuracy than the linear profile formulas. The mathematical model mentioned make

an offer maximum accuracy in estimating the volume of a pit excavation.
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Table 1 Heights data of x, v interval for

numerical example 1, casel

Im | 16m | 4lm | 5lm | 91m | 121lm

Im | 20.02| 2002 | 20.02 | 20.02 | 20.02 | 20.02
16m | 160| 160| 160| 160| 1.60| 160
3im | 119|119 | 1.19| 1.19| 119| 119
46m | 1.09{ 1.09 | 1.09 | 1.09 | 1.09| 109
6lm | 105| 1.05 | 1.05 | 106 | 1.05 | 106
76m | 103| 1.03 | 1.03 | 1.03 | 1.03 | 1.03
9im | 102} 1.02 | 1.02 | 1.02 | 1.02| 1.02

Height (m)

40

Y-Direction (m}

X-Direc!ioﬁ (m)
Fig. 2 Digital terrain model of
7= F(X, y) — _w_y_~4y+2

Table 2 Heights Adata of x ¥y interval for.

numerical example 1, case2

X
M

1m | %m | 499m { 73m | 97m | 12lm |

1m ]20.02 2002|2002 2002 | 20.02 | 20.02
1lm | 208| 208| 208| 208| 208 2.08
3lm | 119] 119} 119| 119| 119] 119
41m | 1114111 | 121 | 111 | 111} 111
Tlm | 1.04| 1.04 | 104 | 1.04 | 104 | 104
8lm | 1.03| 1.03 | 1.03 | 1.03 | 1.03 | 1.03
91m | 1.02| 1.02 | 1.02 | 1.02 | 1.02 | 1.02

Table 3 Heights data of x, vy interval for

numerical example 1, case3

£ ! 1m | 16m | 4lm | 5lm | 91m | 12lm

Im | 20.02 | 20.02 | 20.02 | 20.02 | 20.02 | 20.02
1lm | 208 | 2.08| 208 208| 208| 2.08
3lm | 119] 119 | 119 1.19| 119| 119
4m | 111|121 | .11 | 111 | 1L11] 111
7im | 104|104 | 1.04 | 104 | 104 | 104
8lm | 1.03| 1.03 | 1.03 | 1.03 | 1.03 | 1.03
9m | 102} 1.02 | 1.02 | 1.02 | 1.02 | 1.02

Z=F(x,y)=

3714 xoF ve] WelE 1<a<12], 1<y<9l
o

o), xh yel 2

.

. ‘w910 121 20 + B 3
v=[" [ axdy =118,800.00 m*

AANAL k2 A ko] casel(6X5: x= & 20m,
y7¥A-e & 25m, 10m, 30m, 15m, 10m), case2(6x5
D xE % 15m, 30m, 10m, 35m, 10m, 20m y7F2-
% 18m), case3(6X5 : x4 & 15m, 30m, 10m,
35m, 10m, 20m, 12|13 yZE8-S % 25m, 10m, 30m,
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Table 4 Heights data of x, y interval for
numerical example 2, casel

1m

2lm

4im

61lm

8lm

101m

121m

1m | 21.00

458

3.28

269

233

209

191

26m| 46.00

2.08

2.08

2.08

2.08

208

2.08

36m| 56.00

1222

8.7

T17

6.22

557

5.09

66m| 86.00

1877

1343

1101

9.56

8.56

7.82

81m| 101.00

22.04

1577

12.93

11.22

10.05

9.18

91m| 111.00

24.22

17.34

1421

12.33

11.05

10.09

0

Height (m)
=}

o

Bo

X-Direction (m)

Fig. 3 Digital terrain model of

Z=F(x,y)=-2LL

X

Table 5 Heights data of x, ¥y

numerical example 2, case2

Y-Direction (m)

interval for

lm

16m

46m

56m

91m

101m

121m

1m |21.00

525

3.10

2.81

2.20

209

191

19m {39.00

9.75

5.75

521

409

3.38

3.55

37m |57.00

1425

840

762

598

567

518

55m (75.00

18.75

11.05

10.02

7.86

746

6.82

73m |93.00

2325

1371

1243

9.75

9.25

845

91m {111.00

2175

16.37

14.83

11.64

11.06]

10.09

- 04 -

4

Table 6 Heights data of x, y interval for

numerical example 2, case3

1m | 16m

46m | 56m | 91m |101m|121m

Im | 21.00 | 525

310 | 281

2.20

209119

26m| 46.00 | 11.50

6.78 | 6.15 | 482

458 | 418

36m| 56.00 | 14.00

826 | 748 | 537

557 | 509

66m | 86.00 | 21.50

12.68(11.49 9.02

856 | 7.82

81m (101.00]25.25

14.89|135011059(10.05| 9.18

91m [111.00}27.75

16.37|14.83{11.64|11.05|10.09

Table. 7 Earthwork errors

numerical examplel, 2

of casel23 for

g A1
17,109.13
AAETH ) |
casel caseZ case3
EZHr) | 29664.00 | 2490600 | 2401800
Aoy
©3H9%) | 73381 | 45571 | 40381
Cham- | E57(m)| 2801784 | 1892567 | 2076566
berstl | o x9¢) | 63760 | 10617 | 21371
Chens} | E5%(m)| 2617885 | 1807602 | 18,076.02
=)
Lin® | o a0 | 53011 5651 5651
4 x| ETHw)| 2081700 | 2451900 | 2451900
AW | 9k | 74280 | 43310 | 43310
Zg-q] A2
118.800.00
AA =3 (m) -
o casel . case2 case3
ETEH(m)| 149,00030 | 14161450 | 141,613.80
Hay - ‘ SR P
| 2aoe | 2429 | 19204 | 19204
Charn | E27m)| 15355050 | 122819:80 | 13715380
bers [ oxpyogy | 20051 | 334 | 15449
Chenst E3ekm) | 139567.90 | 12200890 | 121,850.90
Lin% | e xp9g) | 17481 2701 2576
5 |ETm)| 17802576 | 19035050 | 19087440
AW | exh06) | 4980 | 60240 | 6020
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