KJCEM 21.1.078~086
January 31, 2020

www.kicem.or.kr (pISSN 2005-6095 / elSSN 2465-9703)
http://dx.doi.org/10.6106/KJCEM.2020.21.1.078

i

EX) FX|ZI Al A JO[EHA AAM M0 M2 ET4I
S AR

L 2R

[=}
- IR ASIE A 2R B A

Performance Effectiveness Case Study of the Machine Guidance System
for Dozer Eartwrok Grading Work
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Abstract : Dozer is an expensive construction equipment and has a significant performance impact on earthwork performance.
A machine guidance system has been applied to dozer equipment as a solution that can improve the performance. The system
can provide earthwork-related information to equipment operators so that earthworks can be carried out with minimum
support from surveyors. Construction Equipment Machine guidance has the function of supporting earthwork according to an
earthwork plan by providing excavation-related information to machine operators. The objective of this study is to evaluate
the performance improvement of a machine guidance system for an dozer earthwork operation, and to compare the machine
guidance method with the traditional method. The performance has been evaluated in two folds: 1) productivity and 2)
accuracy. The productivity shows the quantity of earthwork for a given unit time. The accuracy shows the deviation of grading
level from the designed level on the construction drawing for earthwork. The machine guidance system has been applied to
a testing bed in a construction site. Data comparison analysis showed that the earth earthwork had 46.59% improvement in
productivity as well as 46.96% improvement in accuracy, and is expected to provide a tool for applying smart constrction to the
earthwork operation.

Keywords : Construction Equipment, Dozer, Earthwork, Grading Work, Machine Guidance, Machine Control, Productivity Improvement,
Accruacy Improvement
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Analyze the characteristics of
Dozer excavation work

Prototyping a dozer machine
guidance system

Process setup for dozer

machine guidance application
Dozer Excavation Test with
Traditional method l

Dozer Excavation Test with
Machine Guidance

Data collection for grading
performance

Comparison and Evaluation for
Performance Analysis

Fig. 1. Research Procedure
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Comparative evaluation for
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Fig. 2. Process for dozer grading test with a traditional method
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Fig. 4. Process for dozer grading test with a machine guidance system
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Fig. 5. Machine guidance dozer grading work
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Fig. 6. 3D planned model
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Table 1. Factor of capacity of dozer according to Korean Standard

Division Value Description
Blade capacity without 11 D3C LGP
distance(q®) : (7ton, Caterpillar tire)
. . Carrying distance
Carry distance coefficient(e) 0.96 (10m-20m)
Volume conversion factor(f) 12 Disheveled & graveled
Work efficiency(E) 065 Disheveled &. graveled
parallel grading work
. . L:20m, V,:67(m/s),
Cycle time(min) 0.8049 V,78(m/s), £0.25(min)
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Table 2. Classification according to task

Division Contents
Direct Time Work, rework

|dle Time Survey, pile & screed Installation,
Indirect Time Work instruction, waiting for work

SR AR A| O J0[HA AIAS Hgo| T2 EB 4T 84 A2

[ [ =R ES] = Lo

A3} Al Z7I0JE A AIAEIS
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029 _lﬁ

AQE AR 527 , APRIEEF 483%, HE 2 UE
2 AXIst7] Qloll 2Q%F AlH 237F0]Ct

ALY B2 At Kﬂﬁml dIA10] AL Tl AT &
AL 81.95ni/hr7t TEEH O, Al 7Ho|E A0 A
© 120.13ni/hr2i] REA 1Al U] 4659%7} SFAYE Q1
T} O]= QA AFESH AL ZAL BEZA] ThH] 95.68% SFa)

HQlSe gelgion, 4o tist S ofeiet &t
(Table 3).

Table 3. Comparative evaluation of productivity

Direct Time|  Indirect Time
Grading Pile & screed| Volume | Productivity |Improvement
Method
4 work S”(’s‘;ey installation | (m) | (i/hn) (%)
(s) (s)
Traditional | o7 | 4e3| 237 | 2839 | 8195 100
method
Machine | 5., | 0 1248 | 12013 | 14659
guidance

5.2 "*EFE H|w —E—*

RAEA 1) uw il m/\ 7} A BIAO] = J1R] &R B A
J7|Hol tisl 27d S ZI-RYCE. tha) K19of thakod 600

Design level
t

Current level

wn Design level
30

ss25m

Current level
5520m ol
wisn

05m 10m 15w 20m 25m 300m

Traditional method cross section

sim Current level
Design level

Machine guidance cross section

Fig. 7. Cross section view of the dozer grading area
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Table 4. Result of quality of volume and area

§ . Quality of
Method Area let Fill D|f'ferencef>f surface Improvement
(nf) | (m) (m) | volume(ni) \ (%)
(ni/mi)
Traditional | 1 45| 117 | 2722 | 2839 0115 100
method
Machine | 503741 130 | 1118 | 1248 0.061 146.96
guidance
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