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Optimization of Temporary Roads and Dump Trucks” Routes in Earthwork Construction
Considering Terrain Changes
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Cut and fill earthworks are the preliminary work of the construction projects in remote areas.
Haulage costs typically accounts for around 30% of the total projects costs. The temporary haul road

constructed on-site is one major factor influencing haulage costs.

Planning efficient earth allocation,

temporary roads, and dump trucks’ routes remains an empirical design problem at present. This study
aims to optimize not only the placement of temporary roads but also the construction timing of temporary

roads,

considering the possibility that temporary roads may disappear due to changes in the terrain.

The optimization approaches are applied in a real-world project scenario and proven to reduce the cost

of the projects.
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Flg. 1: The figure of cut and ﬁll earthworks

(a) Before terrain change (b) After terrain change

Fig. 2: Terrain change’s effect on temporary road
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Fig. 3: An example of soil’s problem setting
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Fig. 4: An example of variables
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Fig. 5: The effect of terrain change on temporary road
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Fig. 6: Flowchart of proposed method
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Fig. 7: Cut and fill soil volume for each celll®!
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Table 1: Optimized construction timing

Step Allocation Volume[m®| Path Built Coord Pair
5 (371) —(4,2) > (5,2) > (6,2) ((4,1),(5,2)1,[(5,2),(6,2)],
° GO 880 - (1,2) = (8.2) 2 (9.2) [(6,2),(7.2)[(7,2),(8.2)]
9 (5,0) = (9,0) 8000 (5,0) = (6,0) = (7,0) = (8,0) = (9,0) [(6,0),(7,0)],[(7,0),(8,0)]
13 (4,2) = (8,2) 24300 (4,2) = (5,2) = (6,2) > (7,2) = (8,2) [(4’2)’([5’2%]’[(5’2))]’(6’2)]’
14 (4,1) = (8,2) 17400 (4,1) = (5,2) = (6,2) = (7,2) = (8,2) [(4,1),(5,2)],[(7,2),(8,2)]
15 (3,1) = (8,2) 16600 (3,1) = (4,2) = (5,2) = (6,2) = (7,2) = (8,2) [(4,1),(5,2)],[(7,2),(8,2)]
17 (3,1) = (8,1) 1800 (3,1) = (4,1) = (5,1) = (6,1) — (7,1) = (8,1) [(5,1),(6,1)]
19 (2,2) = (7,3) 2700 (2,2) = (3,2) = (4,2) = (5,2) = (6,2) = (7,3) [(3,2),(4,2)],[(4,2),(5,2)]
21 (3,2) > (7,2) 22100 (3,2) > (4,2) = (5,2) = (6,2) = (7,2) [(6,2),(7,2)]
22 (2,2) = (7,2) 6700 (2,2) =2 (3,2) > (4,2) = (5,2) = (6,2) = (7,2) (G2, (52].16:2)(7,2)]
24 (3,1) = (7,1) 2600 (3,1) > (4,1) = (5,1) = (6,1) = (7,1) (5,1),(6,1)
29 (2,2) = (6,2) 12400 (2,2) > (3,2) > (4,2) = (5,2) = (6,2) (3,2),(4,2)
35 (2,2) = (0,1) 2500 2,2) = (1,1) = (0,1) 0,1),(1,1)
38 (2,1) = (0,1) 30100 (2,1) = (1,1) = (0,1) [(0,1),(1,1],[(1,1),(2,1)]
41 (1,1) = (0,0) 11300 (1,1) = (0,0 [(0,1),(1,1)]
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Fig. 8: Result of previous research!® 20
a0l W'Y Fig. 10: Result of optimized temporary road placement
| 6) and a dump truck’s route
Table 2: Result of costs
L0+ Layout Option Total Cost($)
@) No Temporary Road 426134
3 o Previous Research 415262
oo | Proposed Method 383129
Fig. 9: Result of earth allocation
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