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ABSTRACT

Keywords: Building information modeling ~ development indicator

At the level of global competition and cooperation, the development of
BIM in each country combines the characteristics of the local construction
industry, formulates local development strategies, improves industrial
competitiveness, and reduces the impact of global competition.

Recently, in the research and development and application of building
information modeling (BIM), the development of government agencies is
mainly driven by the Ministry of the Interior. The Institute of Architecture
assumes the role of integration and staff, trying to consolidate domestic
consensus and development. Short-term and medium-term policy directions.

The development of each country is not chasing the direction of the big
powers, but focusing on how to create its own advantages, combined with the
development of local AEC construction industry, and enhance the
competitiveness of the construction industry. At present, the development
results of China's BIM, in the global competitive environment, how to compare
with the development level of various countries, and what indicators are used
to compare, is a topic worthy of attention at present.

This study proposed the concept of "phase by phase" when establishing
the measurement indicators of BIM development. Phases are based on the
current Level 0 ~ 4 development phases to discuss the overall national
development policy and evaluate the future BIM or other different mappings in
the most prosperous phase. Graphic asset management. Introducing the
perspective of manufacturing and government governance for development and
integration will be able to firmly root the BIM technology that it needs in all
walks of life and directly and effectively supply benefits. At the same time,
there will be users at various development stages of Level 0 ~ 4 in the society.
The needs and importance of BIM development are different, but as long as the
high-level stage of the class development indicator is reached, it is a powerful

way for the development of BIM.
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and predictive

commissioning Continuous

across
Data exchange with parties
construction-monitoring

and surveillance tools

Model input to automated and
autonomous equipment

system integr.

nation of
subcontr.
and suppliers

Parametric
'modelling and,

object
libraries

maintenance clash %
) f; Storage, analysis 6‘3 .
Data repository f.3/ maintenance 2 ‘.‘_a Model input to
ilitv- Y and utilization i i
for facility- and 5, oF Fasining ‘h Eoneant tﬂ Coordination % SIm_uIatlon and
asset-manage- < £ information Renovation Design of design g rapid )
ment systems £ 'i" Life- disciplines {3 prototyping
3 ey cycle s a
0 > Int ted .
Platform for “ ¥ ] BIM - "digi';n‘f Data delivery/
virtual handover <—> Handover o e construction < Integration for
i process erformance
and Construction Fabrication p
analyses

Coordi- Efficient,

rich
tenders

Construction

information-

Design and
engineering

Integration of
¥ field data from
& laser scans

Data repository for

%‘ ,—> analytics-
optimized design

s,
%,

Construc-
tability and

Construction
planning and
scheduling

Data exchange with
project-management
tools

Model input to prefabrication and
additive manufacturing

Bl 3-2 ®R HdR 2P BIM &

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC109656/jrc109656_bim.standardizatio
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n.pdf

BIM BIM
ili 10 capability sets H
Capability — Sianted i Maturity
Sets 4 granularity levels Index
4 \ /

BIM
Maturity
Matrix

5 maturity
levels

3 capability stages
+ pre-BIM & viDCO

Components of the
BIM Maturity Matrix
B|M v3.0 (Succar, 2014)

Capability
Stages

12 scales

<__Organizational
Scales

B 3-3 BIM = 3 & 45

https://www.bimframework.info/2014/01/maturity-matrix-components.html

New opportunities for data Data levels and
harvesting, data analysis and sources expand
new business opportunities. informing wider

communities and
decislon levels.

DEPENDENCY ANALYTICS USING BIG DATA

Open Data

Dependency Analytics
LR ég?dv
Smart Grid & Q
& £®
o / Portfolio Management \ Portfolio Management \Qﬁ'&
~A

Maintenance
Asset Operations Management

Operations & Performance 6
Asset Performance Management \ (}*’ ?‘-\?
&£

@ Bew 2013
&
]
2 KEY
—
g Formal Data Exchange
> . N
1] Design & Construction ’ Key Business Driver (Decision)
% Building Information Modelling

® 6 ¢ ¢ o

B 3-4 ® K BIM Level 3

https://www.fgould.com/uk-europe/articles/bim-level-3-digital-built-britain/
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B I M LEVE L 2 Home About BIM Level 2 Standards Guidance

Welcome to the BIM Level 2 website

Bl 3-5 & B BIM Level 2 4ad % | T KR © hitps://bim-level2.org/en/

FravH kB i B MET Pasiri BB s BIM Level 4 2 4 2025 &
Ea i AFE G e BT DR AT B R AT B R RE
BB P L2 FER T (Snart Nation) - P 3% B ch A 39t = % 53K

(Initiatives) = ® » 4 #7573

B X 7@t > % (Strategic National Projects)
B 337 4% (Urban Living)

[ 3’25@?] (Transport)

m % (Health)

B #i i sef (Digital Government Services)
B 374] A % (Startups And Businesses)
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BIM Maturity towards Digital Sustainability

* Progress through Level 0-4
* Each level represents the 810 Waturity
* Each level contains Dimensions
which defines the types of available data
* Achieving Digital Sustainability through LEVEL 4
Integrated BIM & SMART FM within an

%
Operational Digital Environment {ODE) \S’-Qg\. 3

The
amount

of data

Digital
Sustainability

Operational Digital P cenerated
Environment [ODE) ko3| increases
BIM Modelling & Data il with each
& ) =8 leveland
E Al . =8l across
,§. Implementation % the
a BIG Data Analytics Al operation
- =
= iterative Lifecycle oo clage
E\'G = i.zarnir@ m; until the
N S gler
0140110 uilding
1101011011001 ihecyle

1990 / 20 . 2020 4 2025 I J J J J 4

Current Level
Most company operates here

B 3-6 #74vs BIM Level 4 3 B # » #iciz X |2
https://surbanajurong.com/perspective/bim-for-facilities-management-towards-digital-sustainabilit
y/

BIM *# B & ™ FF 3 8 ¢ 727 a0 A0SR 2E &S5 F %85 BIM
FF ot FAEH AL CBIMFRAE T A7 5 BT o EE R
o g e A (Bn 0 fra s ) v H e T AT (B 4) o 5T 5E
BRI RBE A RT 3T gk TR FE e B N F o Bz 3
B E (N F o Bt s IR T ot (F) % NIE P RF

L
e FAFRTRAATD AR R BRE RREI HmUEE B A

e
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[ Level 0 [[ Leveld || Levelz || Level 3 /] Level 4
Pencil and ink lines Digital lines, text, Simpla 30 objects | | 3D buliding objacts | 3D building objects | | Manufacturer's 30 || Af peojact, operational |
and lext blocks and symbals wilh unspecified || with requirements to| | objects & properties || documantation and
in2b information objacts, properties: | [ far operation / FM nigtory are inkad to
and ID objects in the model
[ | | [ I | [

Drawings on Drawirgs mads with| [Drawings made with| | Data hostad In the || Drawings ! views Cpean BIM with Cipan BIM with
frensparent paper 2D CADIna 30 CADVBIM Common Data || from BIM streamed dimenslaning operalional information
on a drawing table computer Paper prints Environment (COE) || to mobile devicas. | | streamed te mobile | | and hislory steamed lo

Paper copies Paper coples | Limited paper use devices matile

Enterprise BIM
Drawing on plastic | | Work on 20 DWG || Work on 30 DWG | | File based sharing || Serverbased shering of | | Serverbased communi- | | Sensors endches model |
film copy of other | |or DXF backaround background from | [of open BIM (IFC), open BIM (IFC), safion & issue handling, | | Direct cormuncaton
disciplines drawings from other other disciplines aggregated models | | confinuos validaton of all issines related to batweee the model and
dizcipliries moded obiects in BIM funclional systems
I [ | | | I I
Coordination in Systematic 30 visualization, Systematic modal Interfaca handing in Maoxtil carmy all Inform- Mode! used by
design meelings interdisciplinary vigsual cantrols in coardination, dash BIM. Advarced abon for canstruchon and Gparatans,
and onsite meatings | | confrols with digital modaling tools detection, quantity || elmulations. intsgrated | | operation. Model dnven ermployees and users
warkflows take off Projact Defvery (IDF) | | #reduston and assamibly and the public

Bl 3-7 ®p $sF 2P BIM = B £
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Y
145 Bilal Succar (2014) #& ¢ BIM = # & 45 8 (BIMMI) £ 4% &7 &
PR HERT OPE A KR MK T IR KT DBIM SR AEPERE AP
(i) Fgd P [PREFHESF] 2FPEL R 7L HF» THEL
(i1) L@ K [ 4 ~ oo 2] ch® S E I e DI RIe{ #

g1 p

(iii) L& [frachd sz ] » L RTT - BFE-
BIMMI i * »t ek &8 { < RALch BIM e B Ao 3 (G4 @ Ff ~ 7 F o
H) o
% 3-1 LR SRR A BT
Level Level Name Textual Rating Numerical Rating
a Ad-hoc or initial Low maturity 0-19%
b Defined Medium-Low maturity 20-39%
c Managed Medium maturity 40-59%
d Integrated Medium-High maturity 60-79%
e Optimised High maturity 80-100%
a b C d e

technology. process
and policy areas 1d

o

INTEGRATED

maturity level

technology, process
and policy areas 1a

o

AD-HOC

maturity level

technology, process
and pelicy areas 1b

DEFINED

maturity level

technology, process
and policy areas 1¢

(Succar. 2010)

MANAGED

maturity level

.«

OPTIMIZED

maturity level

B 3-8 BIM &= 34 Fd 2 a5
https://www. bimframework. info/2013/12/bim-maturity-index. html

23 BIM Think Space » EPISODE 21: THE EIGHT COMPONENTS OF MARKET
MATURITY - = ¢ £ 7% : 23R AR 2 2 HAm T W BIM R il e & &
(a) 3=/ - BRRG HBIM#ER K > (b) &7 kR
FOBIM AR A - 02 (c) B AR FHL2e HBIME IR 4R 2K -
Az hBIN S RAEMA S R EFRSBIN SR A KT 5B 2-1-

B AT
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M

TEARAREAmET T N B eids b 2 foir g LR B
AL BIM = ® A o
¥ 138 @ p & e f-2 42 (Objectives, stages and milestones)
2% §*% 4 fr#e + (Champions and drivers)
3% ¢ fFrcg = H (Regulatory framework)
43 @ @E®3g o wd (Noteworthy publications)
53 : 8 ¥ fv% v (Learning and education)
65 ¢ 7€ fv#& ¥ (Measurements and benchmarks)
T3 %t 2 24c¥ 2 i & % (Standardised parts and deliverables)
818 : H A #H K% (Technology infrastructure)

R ET e P RARY LA AT RN MARE A AP
Pl o TR R BCA] R E BIM & B R 4 (BIMMI) 2 27 B & # AR KT
[a]femad M3 & ;[b] *R & MAHAE [ClEESYHIAHA ; [dIFE
B R ARR frle]l Bt AFARAR oA BB KRHEFEHEDLS 6

7% R frik ¥ (Measurements and benchmarks) #FH P 4o T o

B 31%‘;

>
~

>
~

>
~

>
~

>
~

>
~

>
~

B 3-9 BIM = 3 & 2% B

32



%65 RS

FAMARLI I E PR R TR A R o B A

FRehic 4 o RS HHT R - AR AR RE - AR odgiRA P D S i

2P L X oEE, A 24 3 (=
2 Ip;’ﬂ»tﬁ‘u—_vi%—g‘sﬁ DL .

%32 RlEAE

a (low maturity)
There are no
market-wide

b (medium-iow)
Formal metrics are
used to benchmark

C (medium maturity)
Standardised metrics
are used to centrally

d (medium-high)
Standardised metrics and
benchmarks are

@ (high maturity)
Standardised metrics
are continuously

revised to reflect
evolving accreditation
requirements and
international best
practices

metrics applied in
measuring BIM
diffusion,
organizational
capability or project
performance

project outcomes and
assess the abilities of
individuals,
organizations and
teams across the
market

benchmark project
outcomes; certify the
abilities of individuals,
organizations and
teams; and accredit
learning programs,
software systems and
project delivery
mechanisms

integrated into project
requirements, workflows
and deliverables;
consistently used in
defining and procuring
services; and used to
prequalify the abilities of
individuals, organizations
and teams

Other component-specific metrics include: Project Performance Benchmark; Organizational Capability Benchmarks; Individual Competency
Benchmarks; ...
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S FRHROFAERY
o8 CRENMFELSR

B3k A 105 &8 TRP hieds BIM 2 § v 2 S AT B 47 ¢
ERGPERIE AT AFE T FRIERROINPE T A %‘r—*ﬁ;’v’ﬂiﬁ JRRI S
Borded A EH BIM: A L RS 2 efiv2a b { R BIM B* f L2
HEHOEM  Fy fFO2%? > PRFRIARFTHHALAT 2 R iT2 > 7HE
Fp A% &4z BIM FHARE 2 % - Wt BIM R o L& *2nh 7 &8
R hAp b X 0lac L 82 A reemh 70 VB 2L R
AP ABTEARAFPFR A2 AHER(E LR ) FESFI FPFE4 BIM
0 B E B~ & E 37 BIM R E X o

%R GSA “ifedo 2 B 3D-4D-BIM 3% - %7 > 4 4 e f B %5
PR AR A Y E S B WA GSL s A A E AR

B BIM s % 2% (F7 > b g Hl

®

¥R DL s TR EHRE S DFRE A R B
-;%%M\ CEFORTY R~ aEHELE Y  fEZREIT T WA
V3 2> e Iy FE R > W EP Y BIM 9 FocE "f
LFRR LhF P R T Rk p ¢ A R e f AR B

WMEE S e o #3k* BIM # 3 2 EFHhi & &4 o
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FoF 2TEEJIAZ P EE RS
)} 8
¥

TypE ECE B F(2017) TR BIM A o JE AP E O B ik
> eny iz 2 ¥ BIM (Building Information Modeling ) $ i/ * 4 B > # 3 £
TR T BLEY o A kA d £ l?glfiffr]—ﬁ VUEER BB A R N E o B
¥o FRFA S NI 234 (2011-2016) > EHrA e BB TR S o FH
FIMEREF AL M OB P AP Ar R e R AT AR B
AXOBIM ehfie® # #FFd F £ o Kb : MR AR R 2 EIE S AR

B E R LR PRARERFSOE S TR F ARG P EOE s Kk 4 2
G el iat

FREW > Hmplpd b Y2390 wE KW GDP ¢ 9% 4 %
HRBE- F A FHF O RBLPEATEEFNEE AR S RE LG R AR
®EE - %v%%\mg%& o e~ G LA LB T EE TR PR

PR FEAE DS L0 FEIMLL o F]t > EU BIM Task Group *%
s E T P B A FRE MM BIM (£~ £ p (Handbook for the introduction of
Building Information Modelling by the European Public Sector) > #& % R F FAlL
(http://www.eubim.eu/handbook/ )+ P # & #& & ¥z fr£r = 3% * ( public construction
clients) & Jgen® ¥l NA R T2 A X R RN FE > Ea H A FMEL 4
R & A £ oo
EU BIM Task Group #_ - # d & R ¥ - 4] #7£ H it % ( The Department for
Business, Innovation and Skills, BIS) i % » # d % P 2 B ¢ ( European
Commission) et » e 7 1A (chairman) ~ dp KL R ¢ (steering
committee ) ¥¥ = ¢ (general assembly) 2 % ¢ = F &k p 42& 20 B &% B 7
o 3R A A# 2% % % 3 (infrastructure owners ) ¥ 5 i 4 ”’L‘ﬁ ( policy makers ) o
Y A% BIME S0 g Fo B AV A LT -k BIM & B il 4

A > %
FoOAELAFRBEER P TATF O R ER P B IR IR L

—_
41

EU BIM handbook < # d 35 BB FRpEFEs fodniEa &0 ¢4
% M 3%k ¢ (European Parliament) ~ 2 #_ 2= %X 3 ¥ ( General-Directorate of
Infrastructure ) ~ & B £ A ¢ > 2 2 % p 21 B W 7on 32 B a3t P & FwH = o

ﬁ‘i’#‘ %?ﬁﬁd nﬁ(f\‘]’ﬁ;ﬁ °

P LR g + £ % % (The European Commission Directorate-General for Internal
Market, Industry, Entrepreneurship and SMEs, DG-GROW ) & & R ¥ ~ it /q 2 A
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% ¥ v& % ( Department for Business, Energy and Industrial Strategy, BEIS ) P|#% &
AFHEFS TR LASERELP P GO EEE d BT RENER
KA R FH B FI2LERFET A B hle® g faplee ® i
#HBIM ¥ » o> X1 o eERpHRE -

Fretdt o NHEPRZ VU HEFRIFET 0 L BRE REN L
PFEMIIBUE FH ORI R FPEVIFTI 2HRFEDER > ARF
EARREEREEE N 2R F BT

puy

e

o

Lithuania

oenmAake

WU
Pop r.,o:t:“" SPaiy

il
. it
-l

HRapg,

MQRQCCQ ‘t e I. :I. TUNISIA

W4-2 FELEFMFPEEP P FHEDEHEE LS

7 kR ¢ https:/www.ntubim.net/bim2356027396/bim-201712
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LEVEL OF SIM-ORUM

DEVELOPMENT (LOD)
SPECIFICATION PART |
& COMMENTARY ][

For Building Information Models and Data
April 2019

Milestones/Deliverables

Model Fabrication
Elements
w
g
w
o
=
5
S
[11]
PARTICIPATING ORGANIZATIONS .
SWIEOF 5,
The American J_IL 3’“ "
Institute AGC GQREL America fﬁg BIM-M (‘IHQ
of Architects Quality People. Quality Projects. B e aaar Modafing "‘\'m“ Iw;"l
CD’B I M ~com

'ﬁ Precast/Prestressed

PCI Concrete Institute Certificate of Development in

Building Information Modeling

Copyright @ 2019 BIM Forum

B 4-3 # ® BIM FORUM *t 2019 # % # 0 LOD &+ p

oL k& ¢ https://bimforum.org/lod/
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11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

¥

http://constructioncode.blogspot.com/2014/09/bim-levels-of-maturity.html
https://image.slidesharecdn.com/20160310thefutureofbim-160314113159/95/the
-future-of-bim-33-638.jpg?cb=1457955163
https://twitter.com/Johnad25/status/775283172951134208

Autodesk and the UK BIM Level 2 Mandate - 2011 & 5 *

BIM task group UK
https://thebimhub.com/events/2019/03/bim-101-introduction-bim-level-2-digital
-2/#.XdOD91czaUm

https://www.bim.psu.edu/bim_uses/
https://www.geospatialworld.net/article/bim-adoption-around-the-world-how-go
od-are-we/

https://www.stroma.com/news/global-bim

Amarnath CB 2016 https://www.bimthinkspace.com/
http://www.bimplus.co.uk/people/its-ti8me-for5Sget-bidm-level-2/
https://bimportal.scottishfuturestrust.org.uk/level2/stage/1/task/22/overview-of-
the-common-data-environment-cde

ISO19650 % ¢ = &%
https://www.bimframework.info/2013/12/organizational-hierarchy.html
https://image.slidesharecdn.com/20160310thefutureofbim-160314113159/95/the
-future-of-bim-48-638.jpg?cb=1457955163
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC109656/jrc109656_
bim.standardization.pdf

R i=# 1 ¥£7 £ ¢ (BDH ,Bundesverband der Deutschen Heizungsindustrie)
2017 & 8 " 10 p # % ** FH# R4 (Integrale Planung) i =
https://www.integrale-planung.net/digitale-bim-produktdaten-nach-vdi-3805iso-
16757_12133
https://www.bim4hvac.com/it-it/BIM-for-HVAC/VDI-3805-1SO-16757
https://slideplayer.com/slide/12166071/
https://www.bimframework.info/2014/01/maturity-matrix-components.html

https://bim-level2.org/en/
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23. https://surbanajurong.com/perspective/bim-for-facilities-management-towards-d
igital-sustainability/

24. https://www. bimframework. info/2013/12/bim-maturity-index. html

25. % FOR o~ Brd F(2017) TR BIM Az 4 0 B IR O~ B oA
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