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Using Survey information of BIM-applied Project
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ABSTRACT: Recently, in the smart construction field, it is possible to construct spatial information of 3D data base quickly and accurately
using drones, LIDARs and ARs,. Most public ordering institutions are pushing for the efficiency of construction work through establishing
and announcing road maps and guidelines for utilizing BIM for the entire life cycle of construction. However, in most policies, the impact
of 3D data on the entire life cycle is limited by only partially constructing and utilizing 3D data or by being mentioned. In addition,
many public institutions, construction companies and planning companies did not actively utilize survey information during the actual
construction phase, despite the possibility of using 3D survey information. In order to confirm the utilization of survey information, a
total of eight private construction companies were selected and interviewed by experts. The analysis shows that most of companies lack
the performance of drone measurements or have a lack of awareness of advantages, and among them, construction companies are
relatively active. Based on these opinions, this study examined the usability of surveying information and examined measures to expand the
utilization of survey information in legal and institutional aspects, technology development aspects and industrial development.

KEYWORDS: Smart Construction Technology, Survey Information, 3D Data, Building Information Modeling(BIM), Road map/Guidelines
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Table 1. Research methods and process
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Table 2. Study on smart construction technology

Researcher| Subject Contents Researchers
Strategy and
I:T::ﬁ:“:gizr - Response of the Japanese
pane government to the Fourth Korea Research
construction . . .
Jo indust Industrial Revolution Institute for
(2017) .ry - |-Construction Analysis Construction
following . S .
- Organized policy implications policy
the Fourth applicable to South Korea
Industrial PP
Revolution
Policyand |- Direction of promotion by Smart
Technology |Construction Technology Focus on
Kang, Ko, ) .
Development | Smart Construction Technology [Korean Society of
Hwang, Lee . . . )
(2018] Strategy |- Planning an effective technology| Civil Engineers
for Smart development strategy for the
Construction National Government
BIM Road map
KICT and Act|lvat|on - Present public sector BIM Ministry of Land,
(2018) Strategies for revitalization strategy Infrastructure
Public SOC and Transport
Projects
o - Comparison of the business
Direction of - ;
L characteristics of the industry .
legislation s Korea Institute of
. ” through the application of smart | ... ) .
Lee, Choi aimed at technolo Civil Engineering
(2019 [activating smart L 9 N and Building
. - Showing direction of legislation
construction . . Technology
for activating smart construction
technology
technology
Astudy °T‘ - Strategy analysis for promoting
the Expanding ;
domestic government-centered .
the use of - Korean Society
Lee, Kang, Drone_based drone activation for Geospatial
Lee, Han Surv; in - Presentation of the role of the Informaption
(2019) N9 | National Geographic Intelligence .
and Mapping ) ; Science,
Service for drone surveying and
for Smart diffusion
Infra_BIM,
Smart Quality
Slz;smz:z(f)gr - Present Smart Construction The Korea
Lee, Kim Construction Check Process Institute of
(2020) ) : - Evidence analysis of quality Building
Project Using :
E assurance process Construction
3D Scanning
Technology,
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Table 3. Current state of the BIM Road map / guidelines for
domestic public ordering institution by field

Public
Ffield ordering Road map / Guidelines
institution

MOLIT  |Building field bim application guide

Arehitecture | e Basic Guide to Facility Business BIM v .32
KEC Ex-Bim Road map
LH LH BIM Utilization Guide
Cvil

engineering KRNA Railroad bim2030 Road map

BIM Infrastructure Maintenance and Management

KISTEC Master Plan
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Table 4. Construction phase BIM applicable operations

Associated BIM Key Features
oM Task Link Desi T
- inkage lesign accuracy n emporary
R description i " P through through 2D drawing =Lt Process construction
stage Transformation | Visualization " " ; and quote n i "
. object-based | interference generation | . . information | and construction
design ; information
parametric check management
m -
rough constrgct|on cost 0 0 0
calculation
visual review of building form 0 0
Planning energy analysis by design
. 0 0 0
alternatives
*comparative review of construction
) . 0 0 0
cost by design alternatives
*puilding layout review 0 0 )
presentation for users 0 0
design review 0 0
Design - -
review of adquacy of design 0 0 0 0
drawings
*structural review and analysis 0 0 0
energy and environmental analysis 0 0 0
conference on dgs|gn and 0 0 0 0 0 o
construction
— -
review of design and 0 0 0
construction change errors
*interprocess interference check 0 0 0
. design and construction VE 0 0 0
Construction
m - —
quantity e§t|mat|on and 0 0 0 0
estimate
schedule and procurement plan 0 0 0 0 0]
pre-examination of constructivity
and selection of construction 0 0 0
methods
preemptlv.e wgrks and 0 0 0 0 0
fabrication
selection of personnel,
materials and equipment and 0 0 0 0
review of input
‘ sequence pla.m for field 0 0 0
Construction operations
site temporary facility layout 0 0 0
plan
automatic cgnstruchon 0 0 0
drawing
construction detail diagram 0 0 0 0
*safety/quality control 0 0 0 0 0
delivery of facility information 0 0 0 0 0
*inspection
and instru 0 0 0 0 0
Maintenance mentation
maintenance work 0 0 0 0 0 0
analysis and evaluation 0 0 0 0 0 0
decision support 0 0
* Meaning the details of work that can be used or linked to survey information
SEBIMSS|=2F 103 35 (2020) 37
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Table 5. Utilization of survey information by construction phase in BIM application projects

BIM BIM task utilizing survey information
Institution Project application
stage Task description
Design Reviewing the adequacy of design drawings*
LH Paju Unjeong District 3 A4 Block - - - - —
. review of design and construction change errors, quantity estimation and
Construction ) ) . - . .
estimate, automatic construction drawing, construction detail diagram*
Planning rough construction cost calculation, visual review of building form*
Desian building layout review, design review, review of adequacy of design drawings,
LH Incheon Geomdan A7-2 Block 9 structural review and analysis*
. review of design and construction change errors, quantity estimation and
Construction ) ) ) - . o
estimate, automatic construction drawing, construction detail diagram*
. Seoul National University Hospital Design energy analysis by design alternatives*
Seoul National .
Public Universit Underground Complex Medical Center
y Rental Public Investment Project | Construction pre-examination of constructivity and selection of construction methods
Office of the
Construction of . . . interprocess interference check, review of design and construction change
- . Design Complex Community Construction - . . ) «
the Administrative errors, pre-examination of constructivity and selection of construction methods
Complexes
Construction review of design and construction change errors, quantity estimation and
. s . estimate
Yongin City Yongin Citizen Sports Park Project
Construction interprocess interference check*®
Korea P Design of Korea P Exch . ) ) - . . .
E;iiar?\glfr H::;%TJZ rteige;uill:i\::wer:lco caart]i?)i Design visual review of building form, energy analysis by design alternatives*
Planning rough construction cost calculation*
Ssanaron Housing and Commercial Complex in
9/ong Hoehyeon-dong, Jung-gu ) review of design and construction change errors, interprocess interference
Construction . L .
check. quantity estimation and estimate*
Design building layout review*
) Ssangyong Uidong Condominium Project ] ] ) ) )
Construction . review of design and construction change errors, interprocess interference
Construction
company check*
Daerim Cheongpung Bridge Construction interprocess interference check*
MTB and Nolja Forest Devel t . o ) ) .
Dohwa, KG, Kyungho an_ .O ja Foresteve op_men Design building layout review. structural review and analysis
Project in Dongducheon City
. . review of design and construction change errors. interprocess interference
GS Daegu Bank DGB Innovation Center | Construction . L )
check, quantity estimation and estimate*
) Jeongnim Architecture Company . pre-examination of constructivity and selection of construction methods, site
Jeongnim o . Construction S . . o
Building Construction temporary facility layout plan, automatic construction drawing
. Korea Gas Corporation’s West Sea . review of design and construction change errors, quantity estimation and
Herim } o ) Construction .
Branch Office Building Construction estimate*
Design structural review and analysis*
Planning Hyewon Lao Railway Station Plan
company Construction interprocess interference check*®
Planning comparative review of construction cost by design alternatives*
Samwoo Samsung Seocho Town Design building layout review. structural review and analysis*
. review of design and construction change errors. interprocess interference
Construction

check. quantity estimation and estimate.®

*: Indicates a likely use case

38 Journal of KIBIM Vol.10, No.3 (2020)



k
O
N
e

L ARBAL MAME 3R Aol N SzRoto] S4
A =
o

|27, NSEAM M HE E= HE 7t

0z
1t
AT
N
Jor
il

50 ox
nr 32 mo — o
HL
0
|0
i
J0
Rl
e
i
i
)
2
>
rr
I
o
0%
HL
1o
flfok
0p0
=
il
m
I~
Ral

uu o
2

r2 ok

Job

ro

9,E

4>

30

:Q

iul

Q'E

bl

e
L]
=l

Hl

il

=)

™

[

™ ux
[

A= AOE
e

ik}
m
0z
2
>
ikl
oo
oh
kI
Pl
Q'I_I
rir
=5
1o
mjo
A
o
S
o
nronr npx o2
N
TS
i
fjo

30 %

Table 6. Interview questions to review the utilization of smart
construction survey in BIM projects

A Study on the Utilization of Smart Construction survey in BIM Projects

Q. Are there any projects in progress or completed

BIM Application Project using BIM in your company'’s projects?
Utilizing and Limiting Drone Q. Do ypu have any examples of applying and _ut|l|2|ng
the information measured by drones in your
Measurements

company's projects?

Q. Have you ever required BIM, drone surveying in

N ity of Di . . .
ecessity ot Jrone your project? If so, please explain what kind of

Measurements L
situation it was necessary.
Q. For BIM-applied projects, do you think it is
Advantages and PP P J ) y )
. necessary to use the information measured in
Performance of Using Drone
drones for BIM? If necessary, when and how would
Measurements

you like to use it?

Q. Do you think there is anything to complement in
terms of legal system and policy prior to using
BIM, drones and surveying? If so, what do you
think should be complemented?

BIM and Measurement Legal
System Supplementary
Points

2= Table 62t 20| QIEIRE TIMSIRICH, SS7|&2 L=
7
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Table 7. Question and answer — construction companies

Question and answer - construction companies

BIM Application
Project

Q. Are there any projects in progress or completed using BIM in
your company's projects?

- Construction companies have changed their efforts to actively
utilize smart construction on their own and apply smart
construction-related technologies and systems to most
ongoing projects, such as BIM and drone surveying.

- The construction company is pursuing not only 3D but also
data-centric smart construction.

Utilizing and
Limiting Drone
Measurements

Q.Do you have any examples of applying and utilizing the
information measured by drones in your company's projects?

- The sites that utilize drone measurements are used in
about 20 sites out of 60 sites including infrastructure and
construction sites.

-DJI Inspire: for field use. LIDAR: For orders (software:
Photoscanning, taking larger than the target range considering
distortion).

- The survey criteria are considered to have a margin of error of
5cm [within 10cm max).

-In the case of domestic sites, drone measurements are
sometimes impossible due to typhoons, safety issues, and
materials (reflective panels) at construction sites. In such
cases, conduct the measurements using the 3D scanner:

- Knowledge gathering, reference points, surveying, etc. is
required and distortions may occur in this process.

Necessity
of Drone
Measurements

Q. Have you ever required BIM, drone surveying in your project? If
so, please explain what kind of situation it was necessary.

- In the case of drone measurements, it is necessary to focus
on related tasks rather than measuring technology, and to
classify them by site scale.

- In the case of initial drone measurement, it was mainly used
for construction record management, but currently, drones
are used in large construction sites and 3D scanners are used
in narrow sites.

- It is effective to use drones in large-scale sites, and from the
perspective of working-level officials, it is important to see
if they are actually helpful in practice in terms of motivation,
and whether quantitative performance is followed from the
perspective of the company.

Advantages and
Performance
of Using Drone
Measurements

o

. For BIM-applied projects, do you think it is necessary to use the
information measured in drones for BIM? If necessary, when
and how would you like to use it?

- In comparison to human measurements, the duration of the
survey is reduced (efficiency).

- After measurement, it can be used for various related tasks
such as numerical guidance and 3D modeling. In particular,
the larger the site, the easier it is to use for the overall plan in
the initial stage (utilization).

- Ex. Vietnam Site Corporation
-Under the existing survey method, a group of three people
solved the 40-day work within a week through drone shooting.
- While human measurements are difficult to measure again,

drone measurements can be managed periodically through
measurement.
-In terms of volume, the accuracy is better than that of

conventional measuring instruments.




Q. Do you think there is anything to complement in terms of legal
system and policy prior to using BIM, drones and surveying? If
so, what do you think should be complemented?

1. Environmental improvement and expert utilization aspects

- Requires improvement in restrictions relating to various
agencies (Ex. military units).

- According to legal standards, traditional measurements are
needed, so it will be possible to separate them from existing
survey engineers and drone survey experts.

BIM and - Drone measuring experts need to be trained institutionally

Measurement because the task of data processing after survey (BIM
Legal System design, quantity calculation and design) is important.
Supplementary | 2. Drones Measurement Business Aspects
Points - Standards for drone measurement performance are
required.

- It is necessary to verify the effects of Non-Drone vs. Drone
on the test bed and use them as persuasive material.

- Requires a recognized ROI formula for reliability.

-Guidelines for task orders by project or scale or
environment are required.

3. Incentive aspect

-Ex. Japan actively encourages BIM and drone

measurements through national support.
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Table 8. Question and answer — Planning companies

Question and answer - Planning companies

Q. Are there any projects in progress or completed using BIM in
your company’s projects?
- BIM overseas ordering case - Middle East Design Project
(most orders in the Middle East utilize BIM).
- It is said that it is advantageous for the planning company to
research, order and operate BIM in two departments (research
and design departments) and to operate them separately.

BIM Application
Project

Q.Do you have any examples of applying and utilizing the
information measured by drones in your company's projects?
- Do not utilize drones at the actual business stage (do not
Utilizing and utilize drones to build surveying and 3D modeling).
Limiting Drone | - Used for environmental and field studies in the initial design phase
Measurements | - Take an aerial photograph with a drone for a current survey to
remodel a building.
- When the design completion is completed, drones are used to
take pictures of the exterior of the finished building.

Q. Have you ever required BIM, drone surveying in your project? If
s0, please explain what kind of situation it was necessary.
-Drones were introduced as needed to understand

Necessity topographical conditions and field studies.
of Drone ) N
- Up until now, we had been able to grasp the current situation
Measurements

by air shooting with drones, but it was expected that the use
of 3D terrain modeling built on drone surveying would be high
when incorporating it into VR simulation.
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Q. For BIM-applied projects, do you think it is necessary to use the
information measured in drones for BIM? If necessary, when
and how would you like to use it?

- From the designer’s perspective, it is helpful to build 3D
modeling by processing the information measured by the

Advantagesand|  drone, but it is not highly utilized as it is used only for the initial

Performance design phase and for the on-site study.

of Using Drone | - If we use drones to build BIM, we need more specialist

Measurements personnel, and therefore there will be additional labor costs
for designers

- Some planning companies operate independently of each
other, such as construction companies, so they can promote
human resource development and technology development,
but it is expected that it will be difficult for general planners.

Q. Do you think there is anything to complement in terms of legal
system and policy prior to using BIM, drones and surveying? If
BIMand so, what do you think should be complemented?

Measurement | -The Ministry of Land, Infrastructure and Transport must

Legal System prepare a method of providing information that can be used
Supplementary | by each company at a substantial business stage through the
Points construction of a survey database and a 3D map.

- Requires improvement of restrictions relating to various
agencies.
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Table 9. Question and answer — Engineering companies

Question and answer - Engineering companies

Q. Are there any projects in progress or completed using BIM in
BIM Application | your company's projects?

Project - Since most companies are specialized in BIM, all projects are
conducted by BIM due to the company’s characteristics.

Q.Do you have any examples of applying and utilizing the
information measured by drones in your company's projects?
- Drones are not used directly. The company’s main business is
focused on modeling utilizing Virtual Construction Simulation (AR).
- Cases using drone survey information from one's client
Ex. Private capital expressway construction project

tilizing an .
p 2ng 3 o -The construction company extracted data based on
Limiting Drone . .
topography and points with a drone and checked the
Measurements

interference, safety, and accident prediction with AR prior to
the construction

- In addition, in the case of the Super Rapid Train(SRT), the
BIM model is confirmed first before the construction, the site
is confirmed by a laser scanner, and then the BIM model is
utilized for detailed adjustment purposes.




Q. Have you ever required BIM, drone surveying in your project? If Table 10. Interview synthesis
Necessit so, please explain what kind of situation it was necessary. : - "
of Droney - If information such as point cloud and 3D data is provided, it i R = c
is possible to acquire data in the office and use it for business Activeness in smart construction 0 0 0
Measurements . . . .
without having to conduct a direct survey on the site, and Smart - —
further reduce the generated survey time. construction Activity of BIM application 0 0 0
Q. For BIM-applied projects, do you think it is necessary to use the project Composition of department or 0 0 0
information measured in drones for BIM? If necessary, when team
and how would you like to use it? Active use of drone survey 0 A X
Advantagesand| - It is expected that drones.will be more accura_te than actual Drone survey Composition of department or
Performance measurements, but there is not much expectation because of utilization and team 0 X X
of Using Drone insufficient utilization of drones in BIM operations. limits Perception of drome surve
Measurements | - Of course, higher accuracy will help us at the BIM design P limitation y 0 A A
stage and reduce costs, but our work will not change in an N v of | Recognizing the need for drone
innovative way. However, it is expected that the certainty of the ecessity o gnizing 0 0 A
o . drone survey survey
BIM model will increase due to data construction. N o [R tom of criteria -
Q. Do you think there is anything to complement in terms of legal ecessity o ecognition of criteriafor using 0 0 A
. ; : ) drone survey drone survey
system and policy prior to using BIM, drones and surveying? If B oot
so0, what do you think should be complemented? x1stence9 positive outcome 0 0 A
1. Building a national 3D database through National Geographic Advantages casesin dronle‘survey
Information Institute and Recognition of positive effects of 0 0 A
-If the project section is built on a trial basis at the performances drone survey :
government level, the cost and delivery problems between of using drone | Awareness of the interconnection
BIMand demand and the client will be solved because data can be survey | between drone survey and other 0 X A
Measurement obtained without requiring additional subcontractors. tasks
Legal System | 2. Utilization of drone survey data *A *B *xxC
Supplementary - Qualification and professional training system are needed -
. - Environmental -
Points to utilize and process data collected by drones. ) Building survey -
o , Legalsystem |  improvement and Building 3D based
- We need guidelines for data processing. . : I Databases and 3D :
; ; andindustrial|  expert utilization countrywide database
3. BIM format integration d Maps
) ) o ) evelopment aspects
- Since BIM is progressing in various formats at each site, for smart —
I would like you to create a government-level plan that construction Drones surveytask | Improvementsto | Survey data utilization
can utilize data platforms or VR that can be collected and aspects restrictions aspects
managed at once. Incentive aspects . Data format
Ex. Virtual Singapore P integration aspects
*A: Constructing companies, **B: Planning companies, ***C: Engineering companies
O: Posttive, A: Passive, X: Negative
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