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Factors of Selecting Temporary Road Positions for the Optimal Path of Earthwork
Equipment in Road Constructions
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Abstract : Construction industry is facing difficult challenges in terms of productivity, manpower, and industrial accidents.
Currently, along with the 4th Industrial Revolution, various high-tech technologies are emerging, and efforts are being made
to solve the problem by applying the technologies related to the 4th Industrial Revolution to the construction industry. As
part of these efforts, research is being conducted to develop a construction equipment control system to increase productivity
and safety at earthworks sites where many and various types of construction equipment are involved, and the system needs a
function to increase productivity by optimizing the moving path of construction equipment. In the case of trucks, the location
of the temporary road must be optimized in order to optimize the path of movement in the construction site. However, only
matters related to the quality standard of temporary roads have been suggested so far, and there is no standardized process
for efficiently determining the location of temporary roads. In this paper, the factors and its importance related to the location
of the temporary road were identified through field surveys and interviews with experts, and a method for determining the
location of the temporary road was presented. It was confirmed that the suggested method through a case study could improve
the productivity of earthwork.
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Fig. 2. Work plan for construction equipment (Lee et al., 2021)
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Table 1. Survey summary

Category Contents
Date 2021, April
10 construction managers with an average career of
Object 10 years in road constructions

(Construction managers of at least 4 years
to up to 22 years)

- Temporary road conditions in road constructions
Factors for selecting the location of a temporary road
Relative importance between factors

Contents




Table 2. Factors for selecting the location of a temporary road (Lee

etal., 2021)
Element Contents
Transport Distance Minimum distance for truck transportation work
(Element 1)
Slope The slope of the terrain to be selected as a temporary
(Element 2) road

Amount of cutand fill | Minimum amount of cut and fill, minimum amount of
(Element 3) cut and fill in earthwork distribution plan

Distance to nearby private house to minimize civil
complaints through noise, dust and blast vibration

Distance to a nearby
private house

(Element 4) methods
Considering the distance from the location of large
Proximity to structures structures or structures for work
(Element 5) Selection of temporary roads using existing roads and

surrounding structures
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Table 3. Relative weight among factors

Factor A B C D E Weight
A 1 3333 2.85 275 2.45 0.413 (1st)
B 03 1 1.02 0.708 1.033 0.134 (5th)
C 0.351 | 0.980 1 0.95 0.95 0.142 (4th)
D 0.364 1412 1.053 1 0.983 0.159 (2nd)
E 0.408 0.968 1.053 1.017 1 0.152 (3rd)
Subtotal | 2.423 7.693 6.975 6.425 6.417 1.000

Note- A:Transport Distance, B:Slope, C:Amount of Cut and Fill,
D:Distance to a nearby private house, E: Proximity to structures
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Fig. 9. Set the temporary road position by the work area change
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Fig. 10. Set the temporary road position candidate group
according to the installation plan change
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Fig. 11. Process of selecting temporary road positions
(Lee etal., 2021)
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Fig. 12. Nae-Seong Bridge longitudinal section
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Fig. 13. Field scanning model and cell division
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Table 4. Nae-Seong Bridge section cut and fill volume (Unit : )
STA. No. cut Al
Soil Ripping Rock | Subgrade Subbase

STA.3+600 20,713 19,524 - -
STA3+620 21613 16,735 - -
STA3+640 20,062 9,636 - -
STA 3+660 18,191 3873 - -
STA.3+680 13,951 1,928 - -
STA.3+700 9,878 953 199 587
STA3+720 7,100 193 437 1,769
STA3+740 4,591 - 476 2,169
STA3+760 3,208 - 476 1,781
STA3+780 3,042 - 461 1,584
STA.3+786 784 - 1338 581.1
STA.3+800 - - - -

Subtotal 123,133 52,842 2,183 8471
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Fig. 14. Set the candidate group position with truck moving paths
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Table 5. Transport distance of candidate group 98

. Transport
Candidate Group Distance Note.
Point 1 233m Calculate by 3D Map point coordinates
Point 2 196m Calculate by 3D Map point coordinates
Point 3 209m Calculate by 3D Map point coordinates
3D Map Coordinates between the Work Start
Shortest Path 182m Point and the End Point
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