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Proposing a BIM Activation Plan in Civil Projects by Investigating

Guidelines in Procurement Processes
- Proposing Contents of Guidelines to Support BIM Project in the Road Sector -
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ABSTRACT: The purpose of this study is to propose a guideline to help the client and bidder operate the BIM project in the domestic
road field. As BIM design is mandatory in the construction field, documents disclosed by the ordering agency must essentially include
procedures and step-by-step requirements to support BIM. The purpose of this study is to propose the structure and components of the
guidelines that practitioners need practically by utilizing the currently announced road field guidelines. The guidelines are analyzed
based on the procurement documents that were pre-emptively shared overseas, and supplemented according to the domestic situation.
Furthermore, the effectiveness of the revised guidelines is confirmed through expert consultation. This study aims to contribute to
creating an environment in which construction practitioners who have no experience in BIM project can efficiently carry out BIM projects.
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Table 1. Literature

search

Author Research Title Research Result
P | f BIM st d classificati t
Nam and Kim | A Study on the Development of BIM Property roposa ‘or. @ N and?r classl |'ca ion system
e ) ) ) for establishing a convenient modeling and
(2019) Classification System in Road and River Field | . ) . ) ) )
information system in the roads field and river field,
A Measure for Activating BIM by Actual
) . ) o Proposal for performance system to convert
Lee and Kim Application Analysis of Integrated Utilization ) R ) ) )
) previous 2D processes in civil engineering design
(2020) Process of Quantity, Process(4d), and and construction stage into BIM style processes
Construction Cost(5d) in View of Life—cycle 9 yie p
Apply BIM to the design, construction, and
Shin (2019) A Study on the Integrated Life Cycle maintenance stage of road facilities and present
Management of Road Facilities using BIM requirements for the operation of the integrated
system at each stage
To s lement the BIM product delivery operation
Ok et al, Study on the Development Measures for the s steur:pa ropriate detaﬁed ;andar:j/s ;/UCE as the
(2019)(a) BIM Practice Manual in the Road Sector ysiem, appropriaie
guideline composition system were presented,
Ok et al Guideline Development Measure Presentation | Define the BIM manual composition system and
(2019)(b). for the Creation and Delivery of BIM Outputs in| detailed composition method to facilitate the
Road Sectors creation and delivery of BIM deliverables,
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Table 2, Opinions on BIM guidelines

Date

(21) Interviewee Opinions

Interviewee
Classification

Oct, A — It is necessary to include continuous support services for procurement procedures

O]

— Share opinions on directions of the BIM guidelines and provide documents

B provided in the projects of Singapore (LTA)

@

— Mention the unrealistic part of the guidelines considering the experience of real
Nov. BIM—based projects

C — It is different between the LOD level required by the guidelines and the actual LOD
— The subject of BIM is different in the case of special construction methods,

— It is difficult to completely remove the 2D—based design method

— BIM guideline requirement

- BIM data creation criteria (quantity calculation criteria),

- Smart design guidelines (drawing calculation criteria),

- The criteria for making performance,

- Design sector requirements (3D+ quantity = construction cost),

- Construction sector requirements (process, established management),

— Capacity Assessment of BIM Performers: The BIM Engineering Company is
expected to be relatively sufficient, with about 24

Nov, D

— In the case of OO corporation, there is a lack of internal guidelines/systems
Nov, E suitable for civil engineering
— Civil engineering BIM orders are not proceeding smoothly

— The information (participating company and collaborative method) is offered about
Nov, F the project scheduled to perform to the front side BIM mode
— In the case of turnkey method, BIM modeling time is relatively insufficient

— It is difficult to improve productivity dramatically through BIM only with current
resources and manpower level

— There is no separate BIM organization within ENG

— Provide five Instructions To Bidders (ITB) cases from the client

Nov. G

30 interviewees, including those mentioned above, completed

((: Engineering corporation, @: BIM expert corporation, 3: Procurement corporation)

of §EE HMEsl7| #lott] BM et XIRS HSACE 0] X1 (Table 4).
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Table 3, Checklists of BIM guidelines

No. Contents Inclusion or not

1 (Clarification) Present directions through specific criteria Yes or No
(Definitions) establish appropriate criteria for the time of BIM input Yes or No
(Definitions) provide reasonable criteria for evaluation of BIM implementation plans; Yes or No
(Remove, modify) Avoid using ambiguous terms, such as “major structures™ and “major rooms”| Yes or No
(Documentation) Provide templates for BIM outcomes and extraction books Yes or No
(Clarification) Present BIM preparation standards and utilization plans Yes or No

2 | (Additional) BIM Project Considering the Characteristics of Project Yes or No
(Additional) Reflect the specificity of projects such as form, use, and ordering method Yes or No
(Modified) )set up LOD in the part where additional review is required, rather than rigid standard Yes or No
application in the same step

3 (Improvement) modify the construction process through BIM to a structure with intent to improve| Yes or No
(Additional) the criteria to be followed by the recipient and the areas to be proposed Yes or No
(Additional) Responsibility and role of BIM coordinator/manager; Yes or No
(Definitions) establish a plan for maintenance/asset management Yes or No

4 | (Definitions) find and establish ways to improve efficiency through collaboration Yes or No
(Definitions) create a system for engineering companies and contractors to participate in building Yes or No
BIM models
(Definitions) Engineering companies may present a model creation method and a utilization plan Yes or No
to make use of construction companies
(Definitions) prepare a method of dividing data/models from integrated models Yes or No
(Definitions) seek ways to simplify BIM extraction books Yes or No

5 (Definitions) establish standards that reflect the sharing and cost of profits Yes or No
(Definitions) establish a reviewable system based on the total amount/workload in the process Ves or No
of calculating the price
(Definitions) allow VE to review the share of profits from cost savings Yes or No

Table 4, BIM guideline of Korea express corporation(Korea Expressway Corporation, 2016; Korea Expressway Corporation

& KIBIM, 2020)
Year Contents Details
L ) Range of application, manual, execution plan, and
1 Range of application and execution plan 9 bP ' ual, ex pian,
procedure
Definition of terms Definition of main terms
Title and classification system Title system and classification system
‘16 4 BIM utilization and LOD definition BIM Information requirements

Utilizing BIM in the design stage, delivery, and quality

5 Applying BIM in the design stage management

Applying BIM in the construction stage Utilizing BIM in the construction stage and delivery

Applying BIM in the maintenance stage | Utilizing BIM in the maintenance stage

ideli initi f BIM
: General information Purpose of guideline, definition of terms, and range o

application
Basic information BIM format and management
Standard of BIM overall design BIM delivery and information requirements
0 4 AOEAAL) X|E| Utilizing plan of BIM schematic design and BIM construction
Guideline of smart design document
Annex 1 Standard of terms of reference for BIM | General details of the project, management of the human
full-scale design resources, and detailed performance tasks
Annex 2| Standard template of BIM result report Summary and BIM data classified by working types
Annex 3| A detailed manual of smart design BIM full—scale design and method for performing simulation
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Table 5. The table of contents (‘20 LTA BIM procurement

Responsibilities to con—
duct internal training for
employees working with
the BIM model

User support for
BIM tools

A — Model development diagram

B — CCSM BIM requirements

C — Trackwork (TWK) CCSM BIM requirements

D — 4D simulation BIM requirements

Annex | E — 5D quantity take—off (QTO) and costing
BIM requirements

F — 6D asset information BIM requirements

G — Static terrestrial laser scanning BIM
requirements

A:D+@+Q

B:®+ @ + (@, the supplementary explanation is
necessary)

C:D+©

D: @ + (@, the supplementary explanation is
necessary of the application methods or scopes of
criterion)

E:®

F oIt is necessary to revise the contents in detail

document)
c':(:ie:fts LTA S?fuanﬁgr:? (20) Details
1 Objectives
2 Definitions Key words in BIM projects
General roles and
3 General responsibilities about the

contract

Ownership and
4 rights to BIM -
deliverables
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CHTable 6),

Table 6. Evaluation Criteria for Description Methods
based on Singapore Documents (LTA)

Levels

LTA BIM model Additional requirements
content require— regarding the BIM model
ments and stan— | that LTA specifically

dard wants

Deliverables list, BIM
execution plan, final
report, and file update

6 BIM deliverables

Model quality
7 assurance (QA) & -
quality control (QC)

BIM software
8 versions and file —
formats

| i—
BIM roles and Roles and responsi

9 responsibilities bilities of contractors in
P terms of “BIM”

Hard d BIM ) )
10 araware an Collaboration environment
software

Description methods
A B C D E F
Directly describe
specific details (0] O (0] O O X
(@)
Briefly refer to a
reference criterion| O O (0] A X X
(@)
Take an example
O A X X X X
()
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Table 7. Evaluation Results of BIM RFP Document by items
(based on Table 6)

Categories Level Categories Level
(a) Procedure D W Drawmg B
preparation
(b) Key word E (j) 3D evaluation A
(c) Roles and
Responsibility of A (k) 4D simulation A
Participants
(d) Rights of e () 5D quantity A
participants calculation

(e) BIM execution B (m) Quality control A

plan
(f) BIM information A (n) Collaboration £
requirements environments
(g) Deliverables list | A (o) Educations E
(h) Reports A (p) File update & D
management
Levels A B C D E F Total
Count 8 2 0 2 4 0 16

Rate | 50% | 13% | 0% | 183% | 25% | 0% | 100%
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Table 8, The contents in BIM RFP documents: Express
Corporation(‘20)

Chapt, Contents

General information

Section 1 Project name

Section 2 Purpose of project

Section 3 Section and scope of project
Section 4 Overview of project

Section 5 Project performance period

Section 6 Design modification conditions
Section 7 Prior consultation on major tasks
Section 8 Project performance and schedule
reporting

Section 9 Service supervision

Section 10 Inquiries about data requests
Section 11 Responsibility of contracting party
Section 12 Applicable regulations and design
Criteria

Section 13 Consultation of relevant institutions
and permit

Section 14 Compliance with “Enforcement
Decree of the Construction Technology
Promotion Act”

Section 15 Security and confidentiality
Section 16 Interpretation of the terms

Section 17 Replacement of service performers
Section 18 Design considerations

Section 19 Introduction of new technologies
Section 20 Utilization of soil information sharing
system

Section 21 Submission of WBS(Work
Breakdown System) data

Section 22 Matters related to bidding for
revision of construction project quantity details
Section 23 Calculation of the construction
period for construction work

Section 24 etc,

Manpower management

Section 1 Manpower input plan

Section 2 Responsibilities and duties of key
experts

Table 9. A suggestion of contents of BIM RFP documents

Chapt, Contents Targe reader

General information
Section 1. Project name
Section 2. Purpose of project
Section 3, Section and scope of
project
Section 4. Overview of project
1 Section 5. Project performance
period
Section 6. Detfinition of Terms'
Section 7. Intellectual Property
Rights and Ownership*
Section 8, Common Data
Environment (CDE)

General

Manpower management
Section 9. Manpower input plan Prior
Section 10, Responsibilities and | approval of

duties of key experts the client

2 Section 11, Replacement of service| (Essentially

performers applicable
Section 12, Subcontract Matters” before
Section 13, New Young contract)

Technician”

Scope of work and responsibilities®

Section 14, Applicable regulations
and design Criteria

Section 15, Responsibility of
contracting party

Section 16, Task performance and
process reporting

Section 17, Compliance with
“Enforcement Decree
of the Construction
Technology Promotion
Act”

Section 18, Security and
confidentiality

Consultation
Section 19, Design modification

conditions
Section 20, Prior consultation on
major tasks, etc.
) ) ts for
Section 21, Consultation of

e consultation
relevant institutions
4 between

and permit
) ) - contractors

Section 22, Service supervision, and
ete. contractors

Section 23, Inquiries about data
requests, etc,

Section 24, Additional cost”

Section 25, Incentives’

Performance of design work

Section 26, Design considerations

Section 27. Utilization of soil
information sharing

5 system

Section 28, Matters related to
bidding for revision of
construction project
quantity details

Contractor
(Contracting
firm)

Requiremen

Partner
companies
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XIAIM LHE0]| Thet HMtAtets 2l | lot T2t AlEs
Sofl 7§M0] B2 AMefS ottt He7t Ale Znel &

2 UE2 o2t ZtHTable 10).

Table 10, Key findings from expert consultation

Categories Targe reader
) — Provincial governments and local
(s;rié?g;smzf government§ can acquire ownership
(Level E) and usage rights of BIM products, and
engineers can obtain copyrights
— Recommend to build a cloud that can
secure the safety of shared data
— Expected that efficient project
management will be possible if the
safety and quality of data in the cloud
(n) are regularly monitored

— BIM integrated data management will
be difficult because each project
participant has different modeling
purposes, uses, and data details
accordingly

— BIM expertise is required of
supervisors who manage the quality
of BIM deliveries and perform
collaboration

Collaboration
environments
(Level E)

— Necessary to designate the BIM
extraction drawing delivery format as
PDF

— The second revision for the DWG
(p) File format increases the amount of work
update & and causes human error

management | — Recommend to use the format of BIM
(Level D) S/W according to international
standards

— Overseas projects can be prepared,
and change history can be estimated
after BIM extraction
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Evaluation Results Complementary Methods & Target Grades Results

Clarification of

2 LvA
g (2) Precedures —> &g Procedural Standard

Procedural Connection .
“. Outcomes based
Minimize Confusion /!,i on BIM Principles

Redefining BIM
with Terminolagy

LvE (b) Keywords — LvA ey

Lo

Legal Standards for Minimize of Infringement

4 WC 9 B "
W (d)Participants ; S of Rights
v :
Rights Lec Addition of Incentive  Induction of BIM Clear Information
. System Application Delivery
wE (n)Collaboration ;N Collaboration Platform CDE Environments
~ Environments . Requirements based on ISQ/PAS
i Consultation and
LvE (o) Education —» Lv.C Educagﬁ:nftmthe Consideration between -/
Lontractors Strengthen
Collaboration

WD (p) Information

. Negotiation with
Updates —> € Data Requirements .

ients for Data Format

Figure 3, Reinforcement of components of RFP document
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