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ABSTRACT

Recently, the interests in three-dimensional design and BIM(Building Information Modeling) are increasing in civil engineering sector
and the researches about three-dimensional design and quantity take-off methods for civil engineering structures have been conducted.
However, these studies are just carried out the 3D design and quantity calculation of civil structures on the road or railway such as
bridges and tunnels. The study on the quantity take-off methods and the evaluation of calculated results on the earth works should be
performed in more detail. Based on these backgrounds in mind, the study was conducted the three-dimensional road design and
evaluated the quantity take-off results on the earth works using 3D calculation method(average end area method, prismoidal method
and composit method). The calculated quantity from composit method showed about 5% error of measuring efficiency than the average
end area method, and when reporting the quantity calculation of earth works, it is necessary to specify the calculation method using
quantity take-off of earth works.
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Table 1. Quantity Take-off Result of Each Estimation Methods

Study Case
Quantity Take-off Method
Case 1 Case 2
Average End Area | Volume 446,174m’ 155,033m’
Method Variation 0.00% 0.00%
Prismoidal Volume 444,466m’ 154,784m’
Method Variation -0.38% 20.16%
Composite Volume 449,961m’ 154,943m’
Method Variation +0.85% -0.06%
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Fig. 5. Digital Topographic Map and 3D Surface for Golf Course 3D
Design (3D Wireframe Mode)

(c) Hole C 3D Surface

Fig. 6. Separated 3D Surface from Design Result (3D Wireframe
Mode)
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Table 2. Quantity Take-off Result of Golf Course from 3D Design

Hole A Earth Works
ole
Cutting Filling
Average End Area | Volume | 85,071m’ 50,778m’
Method Variation 0.00% 0.00%
Prismoidal Volume |  82,652m’ 48271m’
Method Variation 2.84% -4.94%
Composite Volume |  85,638m’ 50,866m’
Method Variation 0.67% 0.17%
Hole B Earth Works
ole
Cutting Filling
Average End Area | Volume | 154,402m’ 182,001m’
Method Variation 0.00% 0.00%
Prismoidal Volume |  150,111m’ 177,457m’
Method Variation 2.78% 2.50%
Composite Volume |  154,397m’ 183,064m’
Method Variation 0.00% 0.58%
Hole C Earth Works
ole
Cutting Filling
Average End Area | Volume | 237,120m’ 165,427m’
Method Variation 0.00% 0.00%
Prismoidal Volume 230,752m3 1 58,579m3
Method Variation 2.69% -4.14%
Composite Volume |  234,407m’ 168,202m’
Method Variation -1.14% 1.68%
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Table 3. Quantity Take-off Result of Road Section from 3D Design

Road Section 1 Earth Works
(L=840m) Cutting Filling
Average End Area | Volume 67,230m’ 328,861m’
Method Variation 0.00% 0.00%
Prismoidal Volume 65,367m’ 326,057m’
Method Variation 2.77% -0.85%
Composite Volume 64,488m’ 328,928m’
Method Variation -4.08% 0.02%
Road Section 2 Earth Works
(L=800m) Cutting Filling
Average End Area | Volume 793m’ 110,573m’
Method Variation 0.00% 0.00%
Prismoidal Volume 682m’ 107,978m’
Method Variation -14.0% 2.3%
Composite Volume 1,813m’ 107,417m’
Method Variation +128.6% -3.8%
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