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ABSTRACT

With the advent of the 4™ industrial revolution and the combination of IoT, there have been diverse domestic and foreign researches
for the development of construction industry. Especially, in the large-scale earthwork site where many and various construction
equipments are put into, the control system between construction equipments is important for the increase of productivity. Thus, after
developing the fleet management system for the optimum operation of construction equipments, the problems were checked and
improved for each step in the process of application at site. In order to verify the site application process of the fleet management system
for the optimum operation of construction equipments, the analysis on the productivity was performed by inputting the data used for
the actual site and the site data using this system and then comparing the data through simulation. The analysis was limited to excavator
and dump. In the results of the analysis, the rate of work per hour was increased to the range of 4 % while the cost price was decreased
to 4 %. Even though the results of the analysis could be different depending on the site applied, the results showing the increase of
workload of equipments and the decrease of cost price in the complex project at earthwork site verify the increase of productivity.
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Table 1. Information on Test Sites

Project Eunam Industrial Complex
Location Eunam-ri, Chopyeong-myeon, Chungbuk
Area 611,283 m’

Earthwork Volume Total: 187,588 m’

Excavator (0.7 m®), Truck (15 ton)

Equipment Dozer (32 ton), Grader (3.6 m)
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Table 2. Field Test Conditions

Category Note

Fig. 5. Digital map of the Test Site

- Work cell size: 10 m x 10 m

- Total work volume: 187,588 m’

- Average work volume for each cluster: 6,253 m’
- Average distance between work cells: 1,061 m

Work Cell

- # of excavators: 7
- Bucket size: | m®
- Average loading time: 0.16 sec

Excavator

- # of trucks: 88

- Loading capacity: 15 ton

- Average speed: 40 km/hr

- Average loading time: 0.5 min

Truck

Soil - Unit Weight: 1.8 ton/m’
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Table 3. Earthwork Volume Analysis

Cateco Detail design | Fleet management Equipment
gory Data system Data aup
Cutting Vol. 281,583 m’ 287,431 m’ Excavator
Dozer Vol. 123,583 m’® 145,861 m’® Dozer
Filling Vol. 287,721 m’ 287,723 m’® Grader, Roller
Shortage Vol. | 186,723 m’ 176,681 m>  |Excavator, Truck
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Table 4. Applied Values for Factors in Eq. (1)

Factor Value Note
q (Bucket volume) 0.8 from estimating standards
k (Bucket factor) 0.9 from estimating standards
f (Soil conversion factor) 0.77 1/1.3
E (Work efficiency) | 0.6, 0.605 | measured data, simulated data
Cm (Cycle time): sec | 18, 17.89 |measured data, simulation data
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18 18
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Detail design Data Fleet management sysem Data

Fig. 8. Work Volume Per Hour and Cycle Time Analysis (Excavator)

Table 5. Input Data from the Estimating Standards for Cost
Analysis (won/hr)

Category Excavator (0.7 m®) Truck (15 ton)
Material cost 18,251 28,298
Labor cost 37,723 37,723
Overhead cost 20,902 18,533
Total 76,876 84,554
Over head o

w
)
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Fig. 9. Cost Analysis (Excavator)
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Fig. 11. Work Volume Per Hour and Cycle Time Analysis (Truck)

Table 6. Applied Values for Factors in Eq. (2)

Factor Value Note
q (Truck capacity): m® 11.72 15.0/1.6*%1.25
f (Soil conversion factor) 0.8 1/1.25
E (Work efficiency) 0.9 from estimating Standards

Cm (Cycle time): min | 58.3, 55.71 |measured data, simulated data

2038

Over head

Unit: Won

Labor

Materia

Fleet management syem Data  m Detail design Data

Fig. 12. Cost Analysis (Truck)
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