KJCEM 25.2.003~010
March 31, 2024

ADHEA|E| 213150 &
Mo g 2

www.kicem.or.kr (pISSN 2005-6095 / elSSN 2465-9703)
https://dx.doi.org/10.6106/KJCEM.2024.25.2.003

SR E| {4l J10|THA A|AEHQ|
A S IR KA

Analysis of Practical Use Cases and Proposal for Improvements of
Machine Guidance System Utilized in Smart City Construction Projects

Kim, Sung Yeop', Lee, Won Hyo?, Kang, Leen Seok®*

'Manager, K-water Busanecodeltacity Construction team
Senior Manager, K-water Busanecodeltacity Construction team
*Professor, Department of Civil Engineering, ERI, Gyeongsang National University

Abstract : The purpose of this study is to analyze the effects of smart construction equipment applied at the
construction site of the first smart city in the Korea and derive an application strategy for the utilization of smart
construction equipment. To achieve this, aythors examined the practical effects and issues of safety systems and
construction systems utilizing machine guidance (MG) technology, which is a representative smart construction
equipment used in civil engineering construction sites. Both the MG safety system and MG construction system were
found to be sufficiently effective in improving construction productivity. However, there are challenges that need
to be addressed, such as the approval process for work results using MG systems, system changes due to frequent
replacement of on-site equipment, and usability improvements for elderly on-site workers. The study presented some
solutions that have been implemented on-site to address these issues. The utilization effects and issues presented in
the study were analyzed through direct feedback from workers and managers who have utilized the MG technology
on-site for a considerable period of time. These results can be used as preliminary data for the similar construction
projects, considering the limited availability of empirical analysis data for equipment automation.
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Fig. 1. Survey results of the MG safety system
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Fig. 2. Collision prevention safety tags
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Table 1. Summary of field engineer’s interview

Summary

« It is difficult to operate the camera to adjust the viewing
angle of the around-view function

« It is difficult to adjust the reach of the alarm sound
according to the field condition.

Operator

« Tag may be discharged when used for a long time.
« Voice guidance sounds may not be clearly heard depending
on the surrounding noise.

Engineers

« Construction machinery is periodically replaced on-site,
but it is difficult to attach and detach system utility, and
additional costs are incurred for each installation.

« It is difficult for elderly workers to use smart equipment,
and the education program needs for them.

Manager

-
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Fig. 4. System configuration of MG construction equipment
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Fig. 5. MG system applied to excavator



FARO] ANFEAIE] AASZE O] AR E MG AlSAIAE F]
2 ZHISE (Table 2)9F AT}

A
g

Table 2. Current status of MG system at smart city site

Zone A Zone B Zone C Zone D
Plan |Actual| Plan |Actual| Plan |Actual| Plan |Actual
Excavator 1 2 1 1 1 1 1

Dozer - - 1 - 1 1 1 1

Roller - - 1 - 1 1 1
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- Field property : Compaction of roadbed (Compactness: over 90%6)
-Work type : Pipeline trench excavation

- Operator career : More than 10years of equipment experience

-Work teams : 2 team of workers with more than 15 years of experience

Fig. 6. Construction field condition of MG test
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Fig. 7. Analysis results for the effect of MG construction system
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Table 3. Improvement effect of MG system

Analyzed ltems Improvement Effect

« Improvement of construction speed due to

Duration A .
simplified process such as non-execution of survey

« Cost reduction due to equipment operation period

Cost and reduction of fuel cost, etc

+ Increased safety management efficiency due
Safety to exclusion of manpower survey and securing
operator's view
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