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ABSTRACT: Recently, mandatory BIM design has been enforced in the civil engineering field, focusing on public projects, and
inducement measures to actively participate in BIM by participating subjects are required. The BIM ordering documents must reflect the
characteristics of the BIM project, current construction standards and laws, and environmental conditions of domestic participants. In this
study, we analyze the ordering documents used in domestic and overseas civil engineering BIM projects to determine whether they meet
the purpose of BIM. In the future, items that consider the existing heterogeneous data linkage and compatibility, the connectivity with the
current construction guidelines and laws, the cost of the designer and the input personnel are prepared for the part that does not meet
the BIM purpose. Furthermore, the written order documents are verified through interviews with experts who have experience in BIM
projects. Through the results of this study, | would like to propose a consultation system strategy to prepare and present items according
to the purpose and type of project by client.
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2. BIM MHM7| 24FE 2t L7AIE HE! L5t US £ OfLl2f, th2 Qe Mol BIMS E3

of MM Ch4 BRI QO L5 Q7AIY0| 2t &M

2.1 32| UFEM Ao 2424 BEM S offel, 27AIE XAME = H=E0k BIM HEHAAQ|

2 A0 M= BIM EEAI-0] tigh ARl SE8 Bidst 23S floll YFAoilM FneRiet MM =52 Tielel=
7| ®la A7t E HEAMY @7 A XIAME 26T E[JESES 1o uy

WEe He Aol @7ARY XIANME MF-s 01Re TS At E gRY Z QATER(Land Transport Authority,

F 2 AiEEs ZZAM0A BIMe 2RI MEXMo=z 0|3} LTA)S| @FAFIX|IAIM(Project Information Require—

Table 1. Changes of PIR clauses (LTA, 2015; LTA, 2018; LTA, 2020)

Num 2015 2018 2020
1 |Introduction Objective Objectives
General Definitions Definitions
BIM execution plan General General

BIM objectives, responsibilities and

4 ) BIM deliverables Ownership and rights to BIM deliverables
devliverables
5 Provision of modelling services to |Ownership and rights to BIM LTA BIM model content requirements
SWC deliverables and standards
6 |CCSM submision BIM execution plan BIM deliverables
- th - : } i
7 |Clash detection management BIM.Collaboratlon with interfacing |Model quality assurance (QA) & quality
parties control (QC)
hi igh
8 Ow_ners b and rights to BIM Construction and shop model BIM software versions and file formats
deliverables
L ~|Provisi f delli i t
9 |BIM specification and level of detail S;Cs)tve‘?inwi?jenz:(?)n?ramc?ofser(\g\ivecs) © BIM roles and responsibilities
) ) Coordinated bined i
10 |BIM modelling requirements m(;odtsllr;(a)gSMc)om ined services Hardware and BIM software
BIM soft df ts f
1 software an orlmas or Clash detection management User support for BIM tools
exchange and submittal
BIM A - del d \ t
12 [BIM process and procedures As—built model ) annex model developmen
diagram
Integration with maintenance Asset model and as—built asset )
13 BIM B - CCSM BIM t
management system (MMS) model (ABAM) annex requirements
BIM C - track k (TWK) CCSM
14 |BIM roles and responsibilities BIM process and procedures anngx rackwork )
BIM requirements
15 |Hardware Level of detail for BIM models BIM gnnex D= 4D simulation BIM
requirements
BIM E-5D tity take—off
Annex 1 - the project BIM objectives ) annex ) quantity taxe=o
16 . ) Model quality assurance & control|(QTO) and costing
and responsibility matrix )
BIM requirements
17 _ Data management: file naming and|BIM annex F = 6D asset information BIM
folder naming convention requirements
18 _ BIM authoring software and BIM annex G - static terrestrial laser
formats scanning BIM requirements
19 _ Integration with maintenance _
management system (MMS)
20 - BIM roles and responsibilities -
21 - Hardware -
oo _ 3D laser scanning for existing _
Choa Chu Kang station
23 - BIM training -
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Table 2, PIR analysis of Singapore civil project (LTA, 2020)

Num Content Detail
o Foundation and elaboration of
1 Definition e
definitions of words
Contents about cooperation are
Reqarding the added to definition, contents
2 9 94 about cooperation are added to
cooperation ; )
general information and BIM roles
and responsibilities
R ing th
egarding the Contents about the standard of
standard and o -
3 . .. |data for objective and definition
interoperability )
are reinforced
of data
Ownership, Reinforcg cgntent regar(ljing'
4 ) ownership, rights, and violation of
rights )
rights
5 Plan for use of|Requirements for use of BIM
BIM deliverable|deliverable are stated in detail
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BIM application : Smart construction technology

guidelines by sector 1 roadmap

1

1

1

1

BIM practical tips
by sector

Construction engineering
development plan

2030 architectural BIM activation
roadmap

Some amendments to construction
service price, etc.

Figure 1. Hierarchy and basis of BIM guidelines
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Table 3, Opinions on the results of improvement of order documents

— ) ) Classification
Name Affiliation Experience field Contents - -
Data delivery| Rights
@ Most of the procurement documents didn't include 0
A Engineering ENG clear, specialized contents regarding BIM operation
corporation | (civil engineering) |@ Contents that presents cooperation for designers, o
builders, and professional business is needed
@ There may be disagreements regarding LOD, and 0
5 Engineering ENG consultation is required through consultative bodies
corporation | (civil engineering) |@ In the case of special construction methods, BIM o
professionals perform their tasks
® Need of guideline for civil engineering in housing field O O
c Public Orderer - — — - -
institutions | (civil engineering) ® Complaints of difficulty in civil engineering BIM 0
procurement in the case of housing filed
) ) Professional @ In the case of turn—key, the design is finished
Engineering ) ) o .
D ) business relatively lately, so it is necessary to improve the BIM O
corporation o . .
(civil engineering) system
It’s not easy to increase productivity with BIM O
£ Construction Constructor © Few ENG companies have separate BIM
company | (civil engineering) organizations, and there are a few excellent BIM 0
specialists,
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Table 4, Standard to compare sample document with PIR
of Singapore civil project (LTA, 2020)
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Table 5, Comparison of PIR documents (Korea National Railway, 2021; LTA, 2020)

KR order of task (ord) 2020 Singapore
Content Details KR execution plan (ex) Project information requirements
Stage |Reference document and page| Stage |Reference document and page
Th i definiti ft in th
Definition (A) (exist or not) There is not a definition of terms e're l.S a definition ot-terms 1n the
beginning
BIM—based design, drawing and
General standard of quantification, detailed | Contractor's various obligations
(infor— | (contents) levels, ownership, secondary and responsibilities in BIM outputs
R di : drawings, and reference to railway|and cooperation
€garaing | mation) ) o
the infrastructure BIM guidelines, etc [pp. 9 — 11
cooper— (ex) pp. 2 — 3
ation Qualificati | BIM manerger and
(B) on and |engineers’ role and 3 (ex) p.5 4 p. 19 - 22
roles of |responsiblity
partici— |BIM manager’s
pant qualification 3 (ord) p.12 4 o. 19, 21
International standard - - 5 p. 6
Contractor’s
Regarding the -
tabilit 1 14 2 1
e
interoperability of data
(C) Inter—operability and
compatibility of BIM - — 3 p. 18
models
Orderer’s ownership
2 2 12
for BIM deliverable (ord) p. 3 |p
Ownership and right —
(D) Possibility of the
ascription for the right 2 (ord) p. 2 2 p. 12
of using
Detailed operation
d 8
record of quantity 3 (ord) p. 4 pp. 39 - 41
(ex 2-3
take—off
Quantity .
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