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Abstract 

With the rapid development of IT, the construction industry 
has been faced with a changing environment that requires 

BIM(building information modeling) to conduct integrated 

management of information that occurs during the whole life 

cycle of structures. In recent years, BIM has been introduced 

to the domestic construction industry after the announcement 

from the Public Procurement Service that promotes 

mandatory application of BIM to all construction projects 

with 50 billion won from 2012 in Korea. In addition, BIM 

software has been recognized as an essential tool for utilizing 

and managing the vast amount of construction information 

available during the whole life cycle of structures, which 

have recently become larger, diversified and more 

complicated. In this study, BIM system for the construction 

management was performed. In addition, applicability 

estimation of the BIM system was performed. 
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Introduction 

Construction project pre-design phase is highly influential in 

setting the directions for the whole business and in project to 
proceed. Thus, it is essential to collect and analyze enormous 

amount of data related to construction project[1].There has 

been a change of paradigm of plan, design, construction, and 

maintenance technology simultaneously with the word of 

“irregular shaped building”, “super-tall building”, and “smart” 

throughout the construction industry[2]. BIM is a digital 

representation of the physical and functional characteristics of 

a facility[3][4].BIM is a computable representation of all of a 

building’s physical and functional characteristics and related 

lifecycle information and serves as a repository of information 

for building owners and operators that is used and maintained 

throughout the lifecycle of a building[5][6].BIM is an 

emerging visual communication tool in the architecture, 

engineering, and construction industry[7][8]. Recently, 

various BIM applications have been applied during design and 

construction phases[9][10]. 

It is a shared knowledge resource for information about a 

facility, forming a reliable basis for decisions during its life 

cycle, from earliest conception to demolition[11].BIM 

technology makes it possible to integrate all information 

occurring to the process of construction has been 

leading[12].As a result, BIM technology that makes it 

possible to integrate all information occurring to the process 
of construction has been leading this paradigm[13]. Vast 

amount of construction information requires integrated 

management. Also, due to the changes of nonlinear design, 

the existing 2D design presented its limitations and it lead to 

new 3D design method[14]. Until now, BIM has been 

vigorously used in architectural field but construction field 

doesn’t show much response to BIM[15].The purpose of this 

study is to apply BIM system for the construction 

management and to analyze applicability of the system. 

 

 

Construction Management System 

Execution of building works is most expensive field labor in 

construction and cost of rework is very high because impact 

on project schedule is greater. So, effective construction 

management is needed. In this study, BIM system MEP 

(Mechanical Electrical Plumbing) and Layoutby robotic Total 

station were used for the applicability estimation. The system 

consists of robotic Total station, tablet controller and prism 

pole. Figure 1 shows robotic Total station and tablet controller 

and Table 1 shows specification of robotic Total station[16]. 

 

 

 

Figure1:Robotic Total station and tablet controller 
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Table 1: Specification of robotic Total station 

 

Model RTS633 

Horizontal Angle 

Accuracy 

3” 

Vertical Angle 

Accuracy 

2” 

EDM Accuracy 2mm (prism mode), 2mm (DR mode) 

EDM Range 2, 500m (prism mode), 400m – 800m 

(DR mode) 

Laser Pointer Class 2 

Radio Type 2.4 GHz 

Radio Range 700m 

 

Work flow of the system is as follows. The robotic Total 

station is setup in a convenient location on site. Two known 

locations are measured to determine the position of the 

instrument. 

The robotic Total station measures to and tracks the prism on 

the Inverted Layout Rod to determine the operator’s location 

on site. Locations to be laid out are selected and the Trimble 
Field Link for MEP guides the operator to the location with 

Forward/Back and Left/Right information. The operator 

records the staked locations for as-built records while 

performing lay out. Figure 2 shows main screen of system and 

Table 2 shows the system’s main function. 

 

 
 

Figure 2: Main screen of system 

 

Table 2:System’s main function 

 
Function Description 

Lay out of points - Equipment bolt down locations 
- Underground piping 

- Floor penetrations for piping 
- Wall penetrations for piping & duct 

- Anchor and hanger locations for suspended 

systems 

Lay out of lines 

and arcs 

- Underground piping 

- Wall penetrations for piping & duct 
- Anchor and hanger locations for suspended 

systems 

Measure points - Locate existing floor penetrations  

- Locate existing anchor and hanger locations 

for suspended systems 

Measure lines and 

arcs 

- Locate existing equipment boundaries 

- Locate existing piping & duct 

 

Applicability Estimation of the System 

In this study, the system was applied to the construction 

management for the application estimation. 2D and 3D CAD 

design drawing was imported to the tablet. Figure3 shows 2D 

CAD design and Figure4 shows 3D modeling design. 

 

 
 

Figure 3:2D CAD design 

 

 
 

Figure 4: 3D Modeling design 

 

 

User could measure the points in the drawing and check the 

error in the field at real time. So, it is possible to prevent an 

incorrect construction. Figure 5 shows the management report 

and Figure 6 shows construction error. 

 

 
 

Figure 5: Management report 
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The report summarizes the day’s layout with performance and 

quality metrics include of time stamp of first and last point 

laid out, total number of points laid out, average points laid 

out per hour, percentage of points laid out in-tolerance, list of 

points laid out with deltas. And the report is written as *.pdf 

file. 

 

 
 

Figure 6: Construction error 

 
 

The BIM system enable one person to handle layout faster and 

more accurately than two people using the traditional "yard 

stick" method, reducing labor costs and eliminating mistakes 

that lead to costly rework.Also benefits of the system is less 

required manpower because of no need to have an operator 

behind the instrument. The BIM system for the construction 

management would save the time and cost and utilization of 

the system is expected for improvement of productivity. 

 

 

Conclusions 

This study was aimed to investigate and estimate the 

application of BIM system for the construction management. 

BIM system using robotic total station was applied. BIM 

system MEP and Layoutby robotic Total station were used for 

the applicability estimation.Work flow of the system is as 

follows. The robotic Total station is setup in a convenient 

location on site. Two known locations are measured to 

determine the position of the instrument and 2D and 3D CAD 

design drawing was imported to the system. Using the system, 

user could measure the points in the drawing and check the 

error in the field at real time. And the system provides daily 
report that contains the day’s layout with performance and 

quality metrics include of time stamp of first and last point 

laid out, total number of points laid out, average points laid 

out per hour, percentage of points laid out in-tolerance, list of 

points laid out with deltas. And the report was provided PDF 

files. The BIM system enable one person to handle layout 

faster and more accurately than two people using the 

traditional "yard stick" method, reducing labor costs and 

eliminating mistakes that lead to costly rework. Also benefits 

of the system is less required manpower because of no need to 

have an operator behind the instrument.So, it is possible to 

prevent an incorrect construction. The BIM system for the 

construction management would save the time and cost and 

utilization of the system is expected for improvement of 

productivity about construction fields. BIM system is not been 

put to practical use in Korea. So more study for the adoption 

of the BIM system is necessary. 
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