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Abstract

Keywords: building information modeling, BIM professional training program, BIM

professional certification system

Recently, the building information modeling (BIM) technique has been widely
applied to both public and private building construction projects. However, a designer
or contractor who wins a project contract usually outsources the BIM work or cannot
meet the BIM-related contractual requirements, which is an obstacle to the promotion
of BIM. This occurs because of the lack of a system for evaluating whether a
professional person is qualified to conduct BIM. This study is aimed at outlining a
BIM training program and developing a BIM professional certification system.

The research methodology comprises a literature review/secondary data analysis,
benchmarking, and expert panel discussions. In the secondary data analysis, we
conducted intensive literature review to collect related information or materials from
domestic and international papers as well as websites. In the benchmarking, the
practices in four countries—the United States, the United Kingdom, China, and
Singapore—were compared. The practice of Singapore was finally selected as the
benchmark for developing our program and system. In the expert panel discussions,
three panel discussion meetings were conducted to review the proposed training
program and certification system.

Finally, the following are the major research findings:

1. After comparing the practices of the aforementioned four countries, this
study adopts the practice of Singapore to be the benchmark for developing
Taiwan’s BIM training and certification system.

2. This study defines the titles, roles, knowledge, and techniques required by
three levels of BIM professionals (BIM modelers, BIM coordinators, and
BIM managers). Moreover, the training and certification system for each
level of BIM professional is proposed. According to a questionnaire survey
in this study, 88% (out of 141) respondents agree with our definitions of BIM

professionals.
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3. Regarding promotion of the “BIM profession training and certification
system,” 70% of the respondents state that the system shall be legalized in
government procurement law in the future.

To implement the proposed system, the following suggestions and strategies are

presented:

1. On the basis of Singapore’s experience, the government shall provide
budgets to promote the application of BIM by designers and contractors.

2. The “Taiwan Architecture and Building Center” may play a crucial role in
the proposed BIM training and certification system.

3. Although this research focuses on the “individual” aspect, the BIM
certification system should be studied further at the organization level.

4. The government should form a committee to further refine and promote the
proposed BIM training and certification system.

5. Because legalizing the proposed system will be time-consuming, it is
recommended that nongovernmental institutions apply the proposed system

first, followed by the local government and then the central government.
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3.7 3:BIM 13" k4% & A (apprenticeship) » = & K« g 2 ¥ 2
BEFRE T
4—%]: =4 BIM)@P\)\EF]‘—I fTi ® 7 pzhﬁ-p%%}.(’

=2~ B BIM1 KT 5%
(- )%,x B 37 ~ & (Rangsit University)z= # s (Nakapan, 2015)
1.4 3
(UCAD 35 55 @ § B2 AT T ol 003 i J0F 1532 £ 3
- ;{,’( o
B 2 CAD fFF2 Bl o » ME Bt o
B CADFFF25m: 84 pd /K1 E(E5L CAD) -
Bni TR id 84 g4 28 2 ERELT L T oo
(2)BIM # 5 &
B EAEE S E BIM Biste » s FREF IR R H#
BIMjp » = Az do - 16 kd w2 REr 8 T BIM 2 Btocsy o
FRA B RO AT e AR o
W OBIM %05 B AER AL ¢ 7R (B £ B0 Ml o e 4232
2.5 (£
(1)#BIM 4R 5 — fBiTenF &1 & >

19

o~ 1 & B
(2 5 £fIBIM> %% %4 12 BIM & & 2% %
3.4 - BIM %% 2 %
(D4 AEERA AR om2 FI7(J242 N T BmRF £ 2 p
F) e
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QE#-BIMARL: 1 /A5 £ > @258 4 @4e(f242 8 1 fe &
FiE) e

Q) 2t = gcfF ¢ T B i3 BIM 2§ p ik > F iR E P RRI 12
2" BIMERRET 2 BE(JRAS N D REEL T RBRA)

4 AR T

B1lEs FEH BIMiHp > CADAR &4 59 il ir o

BMlExs>THH 420F CADpMEMY » F % BIM$HEI7 -

W oAEp F Bl 222 4 250

B3 ¢ T2
BIM# A4 T & BIMAE & 3% 3t ik
(BIM as a tool) (BIM as a design method)
> AARRE
1 7 (Basic Design)
o[ smbasst L
’ (Computer-aided design) (Computer-aided design)
, it

(Construction Materials)

® 2.2 ﬁ\ RN SEE R
T k& © Nakapan(2015)
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8T

£25 3 AT - F2R

JERARN R

7P 1 &5 5 1 &%, T8
WAL Tl 233 (1) ol 2 w3 (11) AR ¥
- e (Computer-Aided Design 1) (Computer-Aided Design I1) (Basic Design) (Construction Materials)
MEFLIELARALBIMBEMN P MEFFZLEARD BIME 1 #5282 4 2254 6m REF 2 H4L2 %1 H
. FARHFY BIM it > &2 25 Eo% 1 BARERELR| M T REfEicPREEH
?ji AR SR R RO 441373 3| R WAL R 1
" PEA W BIMEHH| K-
I’iaT?ﬁ” "J‘le__\ﬂ&fr’
FARATAGY R A AR W AR - F2 S m X3 1 BRAFFELZE {17 BIM éilﬁ@iw
T ErS bR EES bldeo | PP 1IEHLEE (s a+137%) - PR
sy mEB BRI EZE O #é;??‘;‘l 1: 317 BIM #x %8
Gy WBAFLIBREERP RN AT RS L
" FEER2EEYNF) O#3 2:fReEXRF2H
ATA PR RPN o pFRA ] 47 P37
PR BHZE L2 E 2R3
ok a2 G (I Prpe & A AR AP R 2 W oL KFER - , |
feos [BOF B BIM RS 3R L HE 0 B BIM BN Y D 2 R R B BIM SR SRR 0 TR

B2 3 »oigid

7 4% k& © Nakapan(2015)



5.BIM #3525 478 18 2. B RE(FFF 423k F &I 47
DpfKsgrai-
Byl 4R#E BIM> 2 & uil4cg 22 By &84, 75 5 i
SF EEE
B RE R Rd Bz s gy #RE T REFER R
2P ARKE
lﬁ%%%i%ﬁﬁﬁ’?ﬁﬁ§i1§?@4’iéi@%i?

gL
Q)4+ 2 8 4 Wik Fod 7R R0

WX - B3 RN HEET (Gl A s 2 FRE 2 5
) BB S AT R G RRE I R
BOF SRR SRR RER  RE BRRT R R R

=%

£
B EHFFELSZEAIFEFZ IR EI L2523 -K AR
e d 8 BIM 3Azz JEF > BIZBT R4 SHH B %

R 2LPE
(3)# £ BIM $23kdn 3
B 5 B BIM 3] 2 BliiimfER 2 2 K73 - @ % - ABF
TEACEE R F 2 BE FY o 61 S B R RS
1A FER L F2T AN BRI EEELEL o
B 3L BIM&EFdhs » WEFRRS R P EF Bgfrz & Ko
(A)iers Az (EB ST 7 #TEA) T 1 4 BIM L
l%%%%3\¢$@LMMw%%ﬁ’@%§i%gﬁﬁBN
PRI o Gldeis B £ 0T > U2 1% BIM ARG AR
ﬁiﬁﬂ%DéEﬁﬁ}ﬁl%ﬁ%’TiiﬁﬂE*mMﬁ
i o~ 17 2 1y oAz (Deamer & Bernstein, 2011) » 4 2 45 2 7 4
* BIM 4 (7 & #5343k 32 & Ree
6.3k & Al 2 SR ELA
(DBIM % ¥ 14231 &
WX RERKEE 2BIME A X R 235872 3/
AIFRF I EHET BIMRE2Z v &
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W Magiera (2013)3; 1> 82 BIM 3%z H L B3z £ £4 & & * BIM #%
Rz a4 ol £ E > ZREFL L Er BIM AR A
Ei s F IR WA T2 % (lateral) it 4

()i 22k - F2 B B T * 20 BIM 2% 3t
B BIMZE AR B4 2 P » R AR DR IERT R o
WA BEREEP LA b B G B e R

(3)BIM g P2k 3 A
m BIM I [ * A AFHFR I F o AL a P e g

i%%o

BT ~FR:BIMAZ gREEA L34 2 Wit 2 BIME
)\"‘5;\20

B i3RI EEEYAIPR(ZF 25 nd ~ A2
o) ¥ I E A A S

WO MERE LRI BAIPRALA AR TE A R
POt BIM Y o gL F 2 T SR R LR R
eI

B RS PR PHRE A R EAP L AL F - 3
FoBAFEFHEEBIM T g TR EBRRE BERR
2 G ABK o

74 BIM % » X 81 fe 07 2 2 3%

(Di"f-“iéi?? P A ARAES L3 25 2N ERFERBL
Frofkw TEZ R (M AFTER) T%q;yigﬂl ¥ 42 5 AR Y
P ff?%ﬁ:"n)’\ »

@QF7E 2 R P2 2T HRE S UEERTL S - RiEo

(B)2 = %% BIM #2334 (# %72 3 BIM &) » ot #h > = 2 4

o
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% B & % BIM 40 B AR 2 323k P o

(4)2 = BIM dp s > vfa i & 85 30383 ode BIM #0303 B A2 & 2 - I}
Mo Blde x - B4 ¥ 57 % LOD 100 & LOD 200 z. BIM £
#-ic 4+ (New York City Department of Design and Construction,
2012) -

(= )#5 31 + & (Czech Technical University):® # % (Vinsova et al. 2015)
1.% 7

(1)p 2006 & 4= > B % BIM 4z o

(2)BIM *t H 50 & * vt & K (Vingova et al. 2014) -

@)F H @ B R(PAeE R - FR > SR E - $)BIM B 2R P A B
»+ 4 5. (Dieckmann and Russell 2014)

(A% BIM 2 T "&g#f 2422 43K 3+ (Computer Aided Architectural Design,
CAAD) A 713t 8 B il L3 B 347 o

G) e A TR ~2 LT TR R AR 2R

®
(6)BIM 4 » $ 5,78 1 % B fe2 Lilif it 2 & o
2. AT
(1)Techel and Nassar(2007)% 3 > 4p &3 = B & BIM 347 » # BIM
AT FAEP BT AL RIEZ KE K FP > F B < &
B LE S VR BIM kA2 > dok 260
(2)2013~2014 & % % & #p (winter semester) » & i* BIM % 3%
m - 5% BIM-
W < - BIM A2 < - 2 &3t 7o
B FEL7* BIM#Fx22 2B ELHGET) -
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= = (4 < - < - (F < - (T =
7 1 (1) (%) () ") (2 #1130
ﬁ‘i}‘ﬁ N7 N5 E g Ei R i
=
m 8 AutoCAD W 4% Revit 2 m 2 RpEas m FiveEzpz | B Fi¥% BIM#
(HOo¥ * o) & | ArchiCAD # etz 2| 22 ~F > Fi6 | S8 #0325 Fr=2 2558
A * 2k B (3D #3] ~ 2D Revit A~ 3DZHB| W f|* 3225
® FRZEZE2E PR Al # A4 2D AR F Flso Ll
LT U
%R s o

TR &R - Vinsova etal. 2015




341t % - £% BIM
(D st > BT 2R 0% - 372 0 F TA3RVER2 T o
K Fd B4 p FERETY M ok 27
B AutoCAD(i# % » 2= BIM)
m Revit (BIM)
m ArchiCAD (BIM)

£2.7 B2 X F=54 % BIME Y 58
%

R i3 A #c B AR
AutoCAD 161 60.75%
Revit 43 16.23%
ArchiCAD 61 23.02%
&3 265 100%

CAD 3k 2 i * ‘&5 o
Y ER T RO T 2R T
Wi 3D B HEARE BIM TR o (B F £ BIM TR 2

~%)
B EEfr e wFE 2 AAER S Hiukz BIM A2 A4
B f) e
B ¢ 2573 5 82 (AutoCAD, ArchiCAD, Revit) '# &5 11 4p fe 2. & % >
Flot o AR g R ER WAL A PGS
(3) = »x

WS gckfrim® RE 4 2 AutoCAD # % 32 (T ¥ o

W5 R EIRE R PRS2 BIM SR v £ (A E
BEY BIMGGHE ) ot fEee B EE 2 IHKEF2 L3 o

445 21 BIM 2 % - 3 AE(E AR AA) & 7

(1)§i“$?ﬁe%i:sg~ Lok g aad 6k % (BIM A %
U F T AR

Q% -+ R EBIMiE* 2 84 (84 2% 7) et BIMkakE o
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(F 2
9
(OF s

L

3.4 3

L)%
|

()=
]

RHABALFAFG T BT R AT T
H

A D HA| 7 & r]~§;"ﬁ’ﬁ? 2D Bz 2 WpEF > T
7 30%% 2 F * Revit

FFE st S AR TE2 HF 2 s § 2 ¥t )& 3 (hand drawing)
| 53] (scale models) ~ AutoCAD % BIM £ #i-2_ 44 Bt o

c* BIM 22 2 %541

B IE

BRI A BERRA B TR AN £ EIHIR

(shop-drawing):F-im B & sz =2 A B2 1 42~ (% o

BIM s » e igfdzis » 2R g E@e 8L 2N RARL
BIM #7425 » B4R %R EFFLF =2 2 XL
b miE 2 @8 % 2- 7 2 (Heating, Ventilation and Air Conditioning,
HVAC)2 ¢ @ firal > m 2 E il Rt B i REFINRF 25

Fwep] o pteb > 47 pdEH BIM KM (ArchiCAD &
Revit) °

PRIl A F2H L EEFRETE2 T £(EU grant)# &+ (BIM
in bachelor project) » & BIM s » & x 2_ & i3 3547 o 4-4412 BIM

REZER > PEFEYF2F 2 0 R 3FE5 BIM &2
¢ (CZ-BIM Council of BIM)=z % BIM :u# # 2 (BIM-certificate)
PG RS 2 0 BIM 34U R E & AT 97 0 fEB(2015 & A

?%{;)o

,
BT

P11 A EFR > UBIMRFL2EL3E4 7 > 9 10%5 4
AWPERIA AR E LR G AR ALl N o
B* BIM PG b2 P ERE 2 22 f0F o f ok %
Rk A EER % BIM» i3 2 2016 & 3 & ¥ & 47 & 1%
?&ﬁi%*%%ﬂ%?Bmkﬁﬁﬂﬁﬁﬂﬁ’ﬂ@ééig
HEFA BT F(- R T ).

Aa ok T R AT R RS R (S s A
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SRS SR A EE G SRR S B
ilﬁrt‘ﬁ%%b’v§4f?umMéﬂiﬂ£§ﬁﬁ
A TP I BIM P &4 5 F KR KA &
FrEE A4 &2 3DHA 2B FA R ARG
1 (T2 Bt P e

(3)5 5%

Wi+ e gsd gt BIM23 2 £25 47 Buf Zam g3
BIM:i£ = :m2 s51 B > & AE 4 v ¢ 12 AutoCAD # {7 2D *

TSI
2

VIS

WO EE A FMRR BHEE D 2 2 BIM K
W Cea 3]0 3 2 BIFRE TE( I7)dmps o

W3 E YR BIM AT E 52 LB -

WS RPLE (T e F 2 BIMARR R - 23 R

$Z & R BIME >+ £ 57T H®
BIM = 0~ W“her 5+ 2 e Bl > R4 BIM 2 52wd 2 - o
Deamer and Bernstein (2011):% = BIM & & & & i B 4240
B BIM Bl = 508 ~ $Ft 1 2 7 ARG R B F AR A B HEE
2_ AR ?
BBIMZEF2 FEAN(FREEFIR2LIBAEP )& 5 LA D

W oo AT 5 R R KN AR (e B AT trAn) Y o &

Becerik-Gerber et al (2011)47 1 - $** F i B 3E > & < § 2 BIM Az
N2 T A REEZ RV AR o T AN ERE T S Lo
WP BIM#E~ x BH7 2 85 o

- ~ % W (Panuwatwanich et al. 2013)
(- )z - &2 BIM % 4 (Disagreement over BIM concept) : BIM 3 — &4 {7 =
AL R K EAR L as o REBIME 2 2R EEPS
HARE AR K
(= ) 1# si3hAz. % (Traditional program structures) @ P o + ¥ #4235 & £ b=
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BN PFEZ AR D T BIM AR SRS AP L
A B E S FR s PR A L BIMRBIIZ - 384 R R -

(2)% 2 H2 A # @ (Need for strong fundamental knowledge) : 5 4 #4 i=
BIM % » F k@ 230E &2 Aaimst > 105 e A2 ofip 5 2 & 20
Agtefe > T gL e r BIM P F o F1 0 BIM or g PR -
L KPR o

(z)% & % 4 (Need for industry involvement) : & # ¥ & 73% » BIM 34z
2 5E (B HAR S B 4348 -

()7 B2 EI%(Remstance tochange) : {7 422 FARK 2 5 0 Fl o R

i 2 Bk E 2 B L AR o

(= )& % zn2 1 42 (Professional accreditation issue) : % #ici% ' B = (4 %)% &
FIP T THBRA B2 EATE S T S LS ¥ BIM %
Food AP L SR E R IR E AT ARG HAE B
B2k A & 4 2. BIM 24z o

= ~ = & 21 (Abbas et al. 2016)
ik 2 2 BIM #iiv2 f7 7 (91.93%) -
B % 28T B1(52.90%) -
%Qé#ﬁfﬂﬁ‘ks 2 FA)5E o v At F R @ Wt —
= #&—>% 1 (Design-Bid-Build, DBB)z_ & ¥ #5% » fgpt > X 2 4| BIM
WHEEAFL T 0T FRAFLACRE IR FEAEER
it (Integrated Project Delivery, IPD)2 % §#-5% » 4] BIM 2. % » 2 g
oo
(B)d 6 Hm: A FF 47 L4 2 BIMKEF 2 BH 32T R 2 5 R
RIG FAe s M2 EREF2Z BIM AA#H i o
%éﬁﬁ?i&??&@%ﬁﬁzi@*3é§ﬁ*?i%iﬁ%%HHﬁ
ZARdki d KEF o BRYEE RGN AL A E S8 0 ) BIM H
v R Erh < B2 3 & s (Abbasetal. 2016) -
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Y& FApPAEBIMAAT2ZREE

"% BIM #itsengy B » 2 R» AXKAXREARBIM B2 g * > @ Bp p 2014
EAFTL A ET o B4-BIM BEp r 2R 1R %k L SRRy EER A E
»BIM % ¥ o Rikdp1 4z ¢ 2015 £ 77 6 p 72 B r?%lﬁi@’*@ﬁ?
MZEHR(BIM)MFEHF T 2% 4 gk 2 gRed FRERPELE AL LERY
il ¥R EABIM Pufad A R FEE2 - T ARy (Frkakifg
1R ¢ 2014)-

2016 & 11 * 1 ﬁgi’ﬁﬁﬂ’“”i%’%%irBlM Bt B h a7 ¢ o
F AT 75% G P R BIM dp M A A 32372 K37 70% R i s BIM 4B
MAARE? 2> 28 F9RG T RaORTR L0 ARFER oA &
% & AEA Y BIM Bl & FlF (A 0 2016) o d ¥ AT 3 ¥ 4o BIM
EEAA 2 K2R 5 BN BIMHprtad 5 22 3 2 AT E o % &5 (2017)
dpdto B p WRPR S G A FREEERE BIM AP 2 g4 ARP BIM £ A

- AL FEREPRA D P D S B 2 BIM BRI S B 5B R 2 AR
P AMFE(ERY) PRSI R ERI LT E 2B L AR(F R j)°
S AREH U IR Eaeme B L X FRK2 BIM B4R M HEITL A
BH W R R HEEAFPES L e AR Y 1 BE
4 ~BIM Rz g mz K128 o
“BIM & %£(FF7 & #RBIM Az 8- kfFgk J ERIME T
Pt A ¥ 1 /33 " A ERKFREFHLITF LE TR & £ 74740 o
AL FFFALAACEFRAPN BIM AEFE > 2 3IF 5 AL AphE 1 17
RPp w2 HERBFEYTEAA2EEL R TPF] 0 @7 BIM B ¥
1%?%EE’§£#$W%@%’ﬁi%iﬁéﬁﬁﬁigﬁ*ﬁ°

Ji

W
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7% FEP BIMiges it
AVERE THEEA SBEAY o 2R TBIMFR 27 | 2 83973%

Ao A7 H BIMARM AR 5 0 (T 5 FH A7 7 BIM 322" cdez. 2 A -

- eBEAY e BIM B E ARG YRR PR P EYES
PIG P Ak @% BIM 3D 2 Hofotipds > = A8 ek L | BIM & %2
e 0 FH LA B w P TR 2 0 I BIM HiFa 4 0 3

BAGE Bradd A4 (SHERY S BAEs B 0 2017) o H w5 4o

4 D e

S CATRF AT DR FARA R R RE 23 BIM e -
(- )i zssfe: ¢ - P IEafe i & 4 5 BIM AL & ikl en gk A4k 1% >
Byl 5 00T 2 R p F P D

1.Autodesk BIM & #-1 E #85%
(1)Revit Architecture » F* 3L %8 % 3
(2)Revit MEP » F* AL # 8 5%
(B)Revit ~ = # i - p 4%
(4)Navisworks » * # & - p 8% 3
2BIM 1 2.5 & #815% :
(1)BIM 1 425 & - p 1%
(2)BIM i g — = £ 1 42 B e 2 /1848 BLf%
3ZHE W% 221 EBIME* 27 A2k
(= )Bi B 0~ 5 Autodesk A HITL R FFFL~ 142 B AH I EFF IS
Z R o FlmikAep F e D o
1.Autodesk z #rT :
(1)Revit Architecture £ # 3% 3+ A # 5T
(2)Revit MEP %% x L # 5T
(3)BIM 3D #2454 4
2.Autodesk & F# 5T ¢
(1)Revit Architecture & #.3% 3 iEFF 5T
(2)Revit MEP § 734 i¥:& 14 5T
3.142H & 4o
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(D)1 2% 5 BIM 9 7+ A A&k * 5L

(2)1 A2k E Hrg ey
(CF 67 B B F et AR RAPM B fre 1 (T5% -
AETRESAEAY CL9P AR A AFTAGF LD 1L P kA 4o

2280 ¢ Fpadml PR S BE G E -
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% 2.8 BIM 425 4

0€

i( Zi‘ AL A FALAT ] =S SN 7 EED
NS 1 F LS

C-01 BIM-FM /i {7 AR # L fc 0T * dchp 3 » EE T B 2 = 6,000 y
C-02 BIM % T 3% 3*/Revit MEP » F* kA% BRI 4 = 14,400 4
C-03 BIM ¥ i 4 % (¥ - If &) S It 8 = 28,800 F
C-04 BIM ¥ g 8T (% = F+ £) s IS Al 2 = 7,200

C-05 BIM = R 3 (% - 15 £) S e Al 4= 12,000 £
C-06 BIM 2 A3+ (% - 1 £) RpR o 6 = 24,000 #
C-07 BIM T F 734k (5(% - FF &) e A2 8 = 28.800

C-08 BIM 1 % 7 54k £(% = Fi &) T Bt 6 = 24,000 &
C-09 BIM & A3k B 0E 7 18,000 }
C-10 BIM & # A #3K 3+ S5 IE S i 3= 10,800 &
C-11 BIM 2 R iEr®3* 1 R0 5= 18,000 4
C-12 BIM 3 R 5 = 12,000 4
CI3BIM %% ¢ SRS Al 3= 10,800 4




1€

#. 2.8 BIM #4271 4 (%)

AT : < > k= > T
i( P s A T A PRALHR & B JE S 7 7 AEED
- ERERY
C-14 BIM % & & #4% Ea Al i -1 2 % 10,000 7
C-15 |NavisWorks % & 22 4ifz HEAR . I 4 = 6,000 4
C-16 BIM =~ i# 3% 3+ ~EF T 3= 10,800 3
, , . BIM .4 1 f2 /% 2
C-17 BIM e 1 2% 2. R 73+ 1 v 4 = 15,000 &
HiFda ey
C-18 At & F K2 BIM it hfig&kEy 1 v | L 7 = 12,000 7
C-19 BIM-2 % #m=g# 2 = 12,000 &
AT I P
A-01 [Revit Architecture » F* zK #82% & AR 6] pF 1,500 -pzx
p (7 4)
A-02 Revit MEP » F* A # 8 5% ¥ W AR 6 | pF 1,500 2 A &




[43

#. 2.8 BIM #4271 4 (%)

A . P ‘
- Bt A AALET Y e | g | G REd
AT I F
A-03 [Revit = % it — p Ay e 4 ) p& 1,500
A-04 Navisworks » F* 55 & - p #5% 3 AR 6] P 1,500
A-05 BIM1fz8 & - pR8s% i By 6 -] pF 1,500
A-06 |Z=h* % i B8R 2] pF 0
- p &%
A-07 [Revit Architecture = # 3% 2+ A # 1 B AR 18 /| p* 14,000 P (™ 4k)
2 AT
A-08 Revit MEP %% x st ;A #FL i F W 30 ) pF 18,000
A-09 [Revit Architecture 2= # & 3 iEFF 5T Bl R W 24 | pF 20,000
A-10 [Revit MEP § 734% (Figfizr B 7R 36 /] pF 33,000
A-11 |1 421 5 2 BIM 9 35 A AU * 5L B R R 18 /] P 5,000




= 3 BE = BIM 3422 1 R

(._

)4n & 2

Le#ead oz e ff s 33 AR P RPN F v 15 17 s
ZEFIENBIM e 1R 2 HFFFIFEFEOSHFIATHG T
o P 20 AR A B AL ;%F%ﬁ Bt F R ERE 38 RAGR \zt\;? E S
feiv e RBP > PRI AR BARN B oo

2.oERAY w2 AR Y 3 W0 g S EET 0 AT IS
- PR Ep(vA)Z R R R EES ZEPD -

(= )4 B
LT A RAGEARFEHI S A3 2 kg p FLEEA

B drA# A R AR
DT ¢ B ENHEE B A o) i E 0% BIM i
FAE RN E 2 F AR
3.3 X b|z FArhe 2 BIMUses 5 > B A Biesp2 it 4 &%
o m2EURB Az E‘ﬁ\(jz‘%;}i\é‘ SR
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%;’:i B BIM % 4 2523045
AR WAEERCER P RAEZ A0 EF2Z BIM 4 4 A%z 2204 R
i*

FLUEFZEARBIM 2 4 2%z 224 R2 %3

- % ZRBIMA 4 LSBEIIH

£ @th,‘r]—i» FAAp A BIM 2 2 2P A3 & Fig * BIM =
AR E TN SR R H L p 2 RE o pow Ly I e s i
* BIM s (345 ~ 75 > 2016) - % B BIM 4o ff B2 5o b & 35
(Holland, 2015) : (1) # & 25 =R %, 32 % (General Services Administration, GSA) ~ (2)
% ®a & ¥ (U.S. Army Corps of Engineers, USACE) ~ (3) # /& & 2% %5 1 245 438
(Naval Facilities Engineering Command, NAVFAC) o ™ » &334 W 2 W1 & ¥
2012 # %~ 2_ BIM Roadmap(4-® 3.1) = & #p %2 Brcfrid i BIM 2 3ad- > 3¢ o

- ~ ¥ W1 & % BIM Roadmap(USACE,2012)

FWM1EFBIMAad e 2RT ~FELE LT pdi2 L3755 BN
LINA 2 Jade E BhAeT

v

1.% 7 (Educate)
o A9t T4t 2 BIMA * (initial)s3 3
o SWHFFE Y 4l afFBIMi 4

Educate
Complete inital BIM training in all Districts

5.41#%(Innovate) Maintain BIM competency with
o 1% BIM#t 2 57 » & 3c L % % ¥ F2 continuing ecucation 2..‘%5 (Integrate)
xR E pERT * BIMf2 »TE
o ffv:aﬁ o e 2 L RA

Innovate

Leverage BIM for
improved quality and
substantial
reduction in cost and
time of constructed
facilities.

Integrate

Integrate BIM into
business processes

& measuring process

Automate
Make use of BIM products in
systems

Increase automation in facilll e 3% <1 f #5 it % %2 £ & £inAR
handoverprocess g (hsiness lines) 7 % 4% 2% % (3 4k e
o AR AR 2 p BT

1% BIMA it & fo itk t2 g po

4.4 # it (Automate)
.
i

3.4 f¥(Collaborate)
)

P A =R TR
EET (Initial Operating Capability) (Full Operational Capability) I
(r/lilitary Construction) RV 2010 3012 2014 2016 2020"
(‘Civillm’;irks) 2014 2016 2018 2020 2028

B 3.1 # W21 & ¥ 2012 BIM Roadmap
(F#L % & : USACE, 2012)
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(- )% 7 (Educate) : 7 3 ~ a2 55 BIM i 4
LBIM i # s g Bt i 7 2 & oo FB > AR FH 2 BIM i
4 2 BIME* 2 g &Pk
2BIM it 4 2 FHAEHRT B B PR LR AR R T ES
B HAF o
3.5 1F BIM & 2 Bt (T8 > p v e < g a4 Bl fllive 4 4 2 2
AARREARFTEEBIMFT AR BV BGEH Fa25 2 #)

CER S SN SRS L N E R

(= )% & (Integrate) : #]37sc K 2 =05 e L 2 R TR
P oA B RO REFA RN AL S BIME* 2 £ 8 -
Yo P nERL1ESFEE 10T 42 & 39 74172 (best practices) ;
MR iRRT B4 ik ¥y B (best life-cycle value)” 5 - A
BREREY B AILE SR AR ﬁP’F%nﬁﬁ A %
W& FE2 05 R FLRFAIRED 5 GRS RS2 Y
A Ak g A aE g2 R

(=) & i¥(Collaborate) : #& = p & it 2 £ & 7 ¥ 54T AL 2 Hra

LERMIL G FRFI R ML TR > UmiEG 5 )27 E
PHM TRIFL R A AIFE A CFBLRE o P FRLE
F %~ COBie 2 His BT AEE > MUFEERRI X 5T ¥ P IE
oo

27F S EH =2 grH p e @ TREAR L éﬁ%ﬁﬁi%%ﬁﬁﬁ
(General Fund Enterprise Business System, GFEBS) ~ T #g it i3 ¢ 12
Fu(Computerized Maintenance Management Systems, CMMS) ~ 7 & p
$s it 3k 32k bi(Computer Automated Facility Management, CAFM)
ARG g 2k s (Capital Planning/Sustainment Management
Systems, SMS)(BUILDER) ~ = # p # it % %t (Building Automation
Systems, BAS) 12 2 3+ 32 3 21k %i(geographic information systems,GIS >
b4 Army Mapper) o i 5 e 3F S AT DA LT AA
FREL TS BPTAES R RE



B EWIBE C Hu MM 2 A £ 74 G IRTG AL R ATH
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PEERHE O AIEMGEFRIEFTETRE TR IHRAE IS

=E]

(z)p # i (Automate) : %8 BIM £ & % > 3% iF
L4554 B BIMAD(E & )2 5D(& & )i Hidkjir o
2.p #5142 £IF75 BIM ¥~ 2 B {8 FF B (2016 & 12 78) > LI EE BE L 4F
FEMARZ G TEPET o MAFREFHRETC NRE R HEL
Hoprs e Bt WA ERAKE TR ) 1 np BER 1 RS
PR FRER AR ERER L UE PR
WHMEF AL ARZRFTERPF > 1 LF R G E-
3BIM p it s BiLfp* 33 A% ¥4 % E L %2 %12 §FFivE
FEFFELEE I AL ER N T HER AR TF RS 26
Rl T AFEE RS e o
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Eoo t
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7
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(Z )g1#7(Innovate) : % A 1% BIM & F 4 MATHIFE 34 73 2

1o AAF 57 #3024 S3pl 5 BIFE & X MG BR P00 E & 2eF 2

L — F

[«

Frens e Lo £ R AL XD A 47 (6140 4D ~ 5D A 45) o 384 XD &
WI1Epg e HEEIRFRA B RG22, REFES
bl RIS % TR AT R G F AT P2 R FE A2 R
FRIEFEBIMYEFRET 4 BEARNATRAZAT

*
FRYE. B2 %23 P HERMIEF ER b 3B AR
% %
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B4~ 154 (2016)F 45 21+ # RSSO0 BIM s 2 g B 2 A 1
%w,@glpﬁ,i@ﬁﬁﬂaﬂ%\%ﬁaiiﬁﬁ*ﬁ°
(- )l = 2 RO BIM 3] &
(Z)% WE =R A BIM ™ inf &0 X
FTPRERR 7 AR §

=~ AW BIM 4

% W4 i = ¢ (The Association General Contractors of America &, AGC)% %
R A E7 5 ¢ (American Institute of Architects, AIA) % F £ = BIM 3 3" 41
P 3 RF e ¢ (AGC) BT TR R RPREFELRYE LERT
FRERAFF ¢ AIA)RIFe & A k7 B HE(014e ASCENT) 2 5 5 5 3 18 41
(Continuing Education System, CES) » #%#32 fic %8 ¢ * 3325 (&]4r Revit) » 4] 3.2 -

| |

Approved 2018 Autodesk Offical Training Guides for the AIA/CES Certification
program:

AutoCAD/AutoCAD LT 2018 Fundamentals
AutoCAD/AutoCAD LT 2018 Beyond the Basics Book / eBook
AutoCAD/AutoCAD LT 2018 Essentials Book / eBook

Revit 2018 Architecture Fundamentals Book / eBook

Revit 2018 MEP Fundamentals eBook

B 3.2 % B AIA fithE i * 3z

(-)E2Rm¥E 2 ¢ BIM ¥ ming(Certificate of Management — Building
Information Modeling , CM-BIM)
LERFE P wirg 2= BIM ¢ 25 4 2 &5 §4(BIM Education
Program) 2 :%.3& 4%+ (Credentialing)
2 FHEHE ERFE ¢
3P FHA L BIMEEig4 o
435303 Gz H BE D 2R O 4R nEY (P v 34 ).

37



(= ) CM-BIM %7 % 42
3%+ BIM ¢ 72 (Certificate of Management— Building Information
Modeling, CM-BIM):%xz w0 » JF = = BIM % 5 % 4% (Building Information
Modeling Education Program, BIM EP) - & § 4% % "% BIM ¥ 230
Bz ke BBIMAEFE AR ~PHad 2REEFORTAAE R
BEFEPBEF 2 A EEE R . CM-BIM %5 4% : 4c% 3.1~ £ 3.2
5 [{] 3.3~3.6 -
(Z)B % " (4 Bl ~)
WAGC ¢ B : $1,100 (4 5 % 33,000 =)
m:t¢e B ot $1,500(% % 45,000 ~)
OF*e 7  EREFERFELERT)LHEF  FHIETES
FoHAIAKT AP (F R 59640) ~ BEP S RAEDP TS
PyE% o
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% 3.1 % B AGC 2 CM-BIM % ¥ % 42-1

HAA4:BIME» 34 (72 L

5 Ex1:BIMi4 ¥ %2 BIM $iF ¥4 3:BIM%%#i7:+% N
P e 1p (8- F) 1P (8] F) 1p(8-]F) 1p(8-]F)
RER 26 FEEBIME X|ERASBIM LI & o f1 25 L0 {352 5 BIMAT % if4x > [l e & 2 BIM 4 FALR ~ f5 08
W PEASCERBEFHARAY > TERPEALIBMY ER R 247 2 FE  F It ~EFH-BFFEuE
2ZERBA N E BIMAoE 2 R ¥ BRI E (RS K ﬁﬂ,f%‘?%wrfafézéii TEBME $7FFRGFSBBIMESR -8R
PR EEAR o AR R AT ) o g b R RPN AR o R R AR (WA S BRERG 0 T a4 A
Ar lggfﬂ%‘ﬁﬁév BIM*BIM #82 E* 453 > A2 |* BIM A2 2 FEZR &2 iy PeF 2 5 BARLPE FEHER
LR régﬁ ERL g Rl ﬁwﬂ'lﬁ e %4%}%%& 102 ARRPEL o Bt AH RS BIM hoiv 3 2 mzt M«f.m o B2
HE D BIM > FRASHT (B AR N2 BIML &2 L BBIMAFTELF FUYO R BIM F FGR BN A 238
BIM?-»-%° «kv'v P EAF - FR 53 AFHRER R L%:%’_f’*ri‘ﬁ"rﬁ’f%ili@ﬂ Bof 2
BIM #p B 2 42 B 122 7 (FIL i ¥ mm%*%ﬁ “meMﬁ@%
2 it oo ﬁ:g‘—%— AR IR o
AGC ¢ f : $289 Cé¢H :$289 AGC ¢ R : $289 AGC ¢ B :$289
WA (5 5 % 8,670 &) ( ;f'sp 8,670 =) (% & % 8,670 =) (% & % 8,670 =)
% PRg R c$389 2 g B o $389 e R o $389 g R $389
(% & % 11,670 =) (% & % 11,670 =) (% &% 11,670 =) (% & % 11,670 =)

(F A % i

: AGC, 2016)
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% 3.2 % AGC 2 CM-BIM % ¥ % 42-2

7% P E~1:BIMf@ A H =~ 2:BIM#iF EA3:BIMEAXAFHH|EA4:BIME» A F2HFTHRMSF
® B BIM £ & 3 ® BIM % HFE i OZfIBIMZ 7 £ ik¥y @TAEBIMIIFAAE ~ Fr 2 KL
® L& BIMY¥ LiTE;, | @ BIM X#d s O L BIM § Pt {77 ix 732
@ H#HBIMAciritih |@ E5BIMF LR 0 BIM# 34 0 7 & @75 BIM E & (proactive) * 7 %
LTAR = @ % BIM1EJE=R=-23 | BRELENHE LIE (reactive) = % °
® 23 BIM > ¥ )2 Ll (Addendum terms) O LA EHPFITBIMEFTZ Vit H
@ LEBIMFHEb: |@ FEBIMIEE  HFa | @EEBIMIOMFEZ L] F3 8.
gy |® HHBIM H {72 4p W B2 i & B 2 BIM ¥ (484 O it BIM#t (7 42A S8 52 &4 2
’ B 2T @ i Rz E L A OB F BIMIAITEM A Fia=-
o ® £ BIM A#3itE BIM 1 &z 425 R FV ORAL OFEEREEL X f ¥ BIMKFT R
(BIM Action Plan) OB ji#IR 17 BIM ' 2 # % & (Return on Investment, ROI)2- i *
EEE g R £ #1% (consistent factors) °
0T AT LM BIME %| @i PR BT E2 L AJIEAM K
B fie kg IR AR B3 BIM & FARR 2 @i 5L e
OFLiF &k p XKk w2 BIM¥E 2
HWITARR o
SRARE 7 4 B3R AR e 7 2 B A 4 (sessions)’ P [FkARe 7 6 1 2 3 (sessions) [fkAE¢ 7 3 1 A 4 (sessions)
A2 |(sessions) I R I DA W o
S (Module) > 3 3 2 fm A 5 3 1 $i

42 (Module) °

(7 %k : AGC, 2016)
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Y Vv

EHEZRAFK -

Session 3: BIM & 4T 45 /& A i

> B A BIMAY it B (4D BIM) &/ B(SD |
BIM) /& A 2 4% % i

> B AR ¥ A R Ao 47 A BIMi 8h 386
B3E o !

> 34 4k A BIMZ 2k 3 & &5 |
(lessons learned) ° !
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Session 1: BIMf "/ A4 ~ ¥ r» 2 FLE [/
&G MBIMIL T 2 Ap b A ~ 0 2 EEL TEE o
% WBIM § = R 17 F 74 1% 2
¥ E $x(proactive) 2 7 i (reactive) & %

—_—_— e e —— —

Session 2: & % £ &BIM# 7+ & :
PG EERFIBIME Z 27 o HEFS S
> % EBIMfL A2 f 52 &4 2 f iz I
: > B L 2 BIMAL T 4R ¥ 5 (Return on Investment, :
| ROIl)2_ i * {4+ %] % (consistent factors) |
| > HBIMin iz Bt F L > FE R R flEN Y |
| P B k2 BIME O~ 2 #7445 - |

: Session 3: &£ ¥ & BBIM#H 7 3 3¢

| > 5 8 8 & £BIMIL F 4 5 & (Return on Investment,
: ROI)z i * {+ %] % (consistent factors)
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5.CM-BIM % &
(D33 HEREGE LD 2 5 @r kb -
Q)| PR 4 ] P& o
([)EA2-E & hiip d B A o
(4) & B Az E =g £ A (2016 = iR)
mE < 1:BIM ff / —23% o
BE =~ 2: BIM #Hjt5—24% -
WH < 3:BIM & %48 7354 —29% -
WH A 4BIME» 72 LFAFPF—24% o
DI A22] 124D #ARAE 1 #2 » R3Fs 1 A | 2472 32 R 8 A
PARBIE > LB D P A?

A. ¥ * F /& (available resources)

B. & %= & = (project square footage)
C. = % A R i (flow of trade crews)
= A % # (building areas)
Dgﬁ2:¢ﬁa%1£i£**iﬁﬁ$ﬂ%%ﬁ?
1. %] (Pre-design) ~ 2. 2k & & 3*(Schematic) ~ 3. Rk 2+
(Design development) ~ 4. % 1 < i (Construction documents) ~
5. ##(Bid) ~ 6. *& 1 (Construction)
A1l23
B.1,3,5
C.2,3,4
D.3,5,6
O34 3: 23DBIM £8P %Y >4k B :aB BT 2 B A2
Bl 7RBARRE] ™ € I P g ac?
A d A A4 2 2INARE > ¥~ BARSR B R £
B. i£& % 2 3 42|
C. %3 &R 4
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FOHCAZ B ARE
£4] 4 BIM AL 5 & b {21552 2 712
A HEFERTRLE A
B. 34 {7 Al
C. #{Frcggpru g
D

B2 SRy

6.4 4 #c
(1)2012 # 5% 2 98 A r1 b & 4 5 A 125 A (98/125=78.4%) -
(2)2016 # 5= : 91 & 11 b & H > d 4 125 4 (91/125=72.8%) -
(3)iL il A~ B AR Pp R 2R A B » St o N (beta A ) f A0 F
FRP AT LEALF AR EG AR T2 o
Q)i+ BB > FAL L A1 T AT RN AT 2 0 2
3}_ °
T4
Ddcs AT EF 1P L2427 260p p (0P PAE)E A7
FEY M1 ENIXL L P EYEAF L H$I009F - F
QF LEPHS ZHBAEI X $ 445> 2% CM-BIM 2 9%
B! 52d (F5234) L4 BIMpRZREzMH2L A 64§
FH(EFAFHFFA2FFAERIHT) -
8#Z P 1 n#E30 PP I CM-BIM %2 » e 13D &> %2
B A~ $50/5& -
9.3 T H 3
()CM-BIM 2z p e 2 A B2 & BIM #~ ~ F (72 {7425 2
AR TEE LA o
o> BIM DAEFFFE > FI L AP EBFEFEY B4
(continuing education, CE hours) > B % BIM & #7% & -
(@D 5 <

WM2016 # 7 * 1pwBF2 CM-BIM#E i 5 5 &

— =k

3
M2016 %77 1pis8@2 CM-BIM%Z >
(3)3k 3 2P % ¢

»cdp 5 3 &
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M2016 & #B B2 @d TR LA B 2

WES I ARE
BV AT A e A Y AP AN F o

W2016 & P2 %E W RIFFEY M-

OERES 2

W2016# 7" 1p#jEF2 CM-BIM %2
OF »cdp 5 5 & o

D244 A Fmimad o 28N 2% 10 | pro 354
5 33 214 (continuing education, CE hours) o

W2016 & 7% 1ptsEE2 CM-BIMz:
L5 »cdh 5 3 & -

OFZ#HF5 L 5iT 3 #p 0 452 30 | P2 HFFE Y %
(continuing education, CE hours) -
(BY% 2= 11is2 E ey

S

I R i TR T I A g

BCM-BIM %% 454 4 3 &P (boif-
EEEER £ S

Ay A N

T EHEFP)FHEL 30 )

-8 mRBIM A4 A\‘y‘pﬁ%‘,n/}*ﬁ

FRFHe s BIM s LB M~ § 55 T T e AR AP £
F (A4~ At 2016) - ¥ F BIM 4852 A 1 4o 3.8« o F W2 A 1
2

2o Bfpd s N g AFRE -

t

BIM

Specialist Regional
Group Huos
BIM4SME e
=7E M E
BIM2050 e e
BIMAFEM = =
BIMAWater I |
construction ”I’
products associatio

B 3.8 #RBIM g » 1
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- ~ BIM Roadmap
B R4 ¥E BIM & 3 & (Maturity Levels)z & & % BIM &t 4 » 4§ 3.9 ¥
*% BIM 4292 Roadmap - & B 124 4L fi % wai\ﬁi'l  REFA SRR L
0~3 5 » My it 2 32 ﬁ¢ BIM# (2 &2 /258 ~ 1 E 2 HjiFe SHAEH 40T ¢
(-)F P rrd EIpd a4 ok E ?ﬂ@fﬂ—g;#g'r SRR R R Ao
IR S E K

(Z)f A BERBBHFPATEBIM P AR E R FHREL A S

o

=
o

(2)i%6 % # A 4 fc(maturity index) » 7 RF 21 2E1 2 BRRF P
W BIMA T EHRESTF B E% FRAB I ET P B S S
BIM 2 % ¥ i 4z -
B P EBIM ERAE > AT T £ £ BIM it 4 (BIM F 267 i)
A BIM a4 (F & ~%ﬁﬁymﬁﬂﬁoﬁﬁm§&$%g@%1%%%

T

\

Level 0 Level 1 Level 2 Level 3
I
3 g Data
iBIM | 25
Maturity g w
5 £
]
=
2D
CPIC 10M ~ Common Dictionary
AVANTI K5 - Common Proceseas Processes
CAD [ &5 1192 2007 150 BIM
User Guides CI IC , Avanti , BST
® 2008 Bew - Richards
Drawings , lines arcs text etc Models, objects , collaboration Integrated . Interoperable Data
s - I IFC IDDN |m |\Iu¢u'lﬂl~.[ LUIN ] L. | wie | i I
Tools — = s
v - = Integrated
File Based Web Services
Pager File Based Collaboration BIM Hub
P Collaboration & Library
Management

B 3.9 ® R BIM % & # B|(BIM Roadmap)
(4L &R : BIMtaskgroup, 2011)
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Level 0: A% I CAD(ls% 2D) > Mk < 8§ 3 2 5 5w i 2 FAL L4
=\

Level 1: & * BS1192:2007 2 2D # 3D ;' g L CAD » 384 T # it £ 3
T2 R DI R IFL ZE 2 TR ST RE - AR EH 2 2 032
SAERPMEREY ETR LY ETHRIRAEE -

Level 2(= R p = 1 & fad2 BIMugE): * H 2L £ BIM1 L > 3D %K
TR IACAl 2 @ FOR X £ R T RG] se(Enterprise Resource Planning,
ERP)# 2§ ¥ F# o« TR ME* Ao & W2 mHESL > f: TR
BIM(proprietary BIM, PBIM) | -

Level 3: = 2 iz B & A7 IFC/IFD #£3 » 1% = > F 2 25 % TR &
i e B PR AR (web services)3d 7 FOLE £ 0 X d kL IFHCE] # PR % (collaborative
model server) ¥ = H#-3] » #£ % [ & & BIM(integrated BIM, iBIM) ;> ¥ iBIM &
FRHEBITIARTEZ ¥ agfdo

-~ ~BIM #- %

FREZATARE: YEL P RS = WB/A55 L B €(f 7 BIMxK3*

EHCE PR 2 H)$& 1 B/555 Roadmap » 14 3e 4k 45 it B/S55 £ B € i3~ B
K KA EE 0 4oB 310 0 AP T AT

BS 1192:2007 :£ 5 ~ 1 422 FEF MLk 2 A —F v E <P -

BS 7000-4:1996 &3+ ¥ Lk A—% 1k E B o

BS 1192-3:1987 (& B~if )¥s 1 W7 4% (%2 —Zx P 5.2 H & B3RP o

BS 8541-2:(% i+ 2011 # )£ 5 ~ 1 422 Y& 4 2 ~ & (Library)— % 2D 2
A~F P50 BHEY S BIM ] -

BS 8541-1: (% f# »t 2011 & ):F 4 ~ 1 423 =4 it E(Library)—5%a 2 &
BS 8541-3: (& i+ 2011 # )i2 5 ~ 1 422 F i 4 i 2 E(Library)—% 2,2 &
iR e

BS 8541-4: (% i+ 2011 &)z 8 ~ 1 422 F & &~ E(Library)—# 4 % i
FELEN I
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\

toye Levell Level2 Leveld
;
:
BIMs Z
PR |
HEHHH e
20| 30 M o :
1FC g
C = |
AVANIL
CAEL &5 1192:2007 B IS0 BIM
User Guide . CPIC Avanti BS1 C2008/10 Bow - Richards
Drawings, lines arcs text etc Models, objects, (olohot'llon Integrated, Interoperable Data

Standards [ BS11922007 | 2811922

BS7000: 4 o

e NS AT 24

18 1 —
Classificatons | CP1 UniclassCAWS ][ New classificabons 10 assist Mecycle delvery |

. 1

%] 3. 10 =& & B/555 Roadmap

ERRE 3 A
=R 2 R4FFRIE R E € (Royal Institute of Chartered Surveyor, RICS) £ & &
= 47 7 ¢« (Building Research Establishment, BRE) & 3 BIM 323" 2 2uz 4l &
dr# 3.6 °
(-)ER2 pFEFFREFE ¢ BIM 531203 (The Building Information
Modelling Manager Certification)
()FRERF L
1BIM 7 # % 3t Level 2 ;%% (BRE Global BIM Business Systems

N

Certification)

2.BIM B * it 4 :2.% (BRE Global BIM Certification for Individuals)
(1)BIM ¢ 32 4 £ (BIM Informed Professional)
(2)BIM & # + B 2% (BIM Certificated Practitioner)

# 3.6 B3 %HE

I p wRE FREFFREFFST €RICS) | #RZEHFA T ¥ < (BRE)
fpue |[FRLTEFHEFS SR FREAFLY < FR
SR (RICS Online Academy) (BRE Academy)
> 2l L e R H5 ‘ﬁ}gﬁ%'?:t;’g;

51 B *EHE R S8
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w ~BIME ¥R BR2 7P FRIEFE ¢ (RICS)2 22 {47 7 “1(BRE)# 3" 2
BIM %« f » 44 3.7

%37 FRBIM% ¥R
%

o A

E R 2 RIFFR ® BIM 532 :%.%% (The Building Information Modelling

£ 75 ¢ (RICS) Manager Certification)
R T ® BIM ¢ 32 + f (BIM Informed Professional)
(BRE) ® BIM & ¥ + R 323 (BIM Certificated Practitioner)

7 ERE REERE Y § (RICS)mE
(-)* AR BIM Sz L | oo
(C)emE R FRAKEF SAEN L IRFRILITEHR > Glirk FFE -
FRER -~ FiE R
(=)BIM 532 % & & 54 4 (http://www.rics.org/uk/)
1.BIM fgds (475 it 4 )
2.BIM jnfe(fr it 4 )
3.BIM 2 fr & B & (Frrs i #)
4.BIM Hjis
5BIM 7 22 4
(m)F 3% 08 RAFFRIE S € %54 I (RICS Online Academy) B 3 4p
MRz KE> e
1.48.2% (Interactive videos)
2.3 % 7 F i+ 8 % F#(0nline Technical E-Learnning)
3.4 T £ 2" %1 (Topic related training material)
4.~ JI;L & 3% (Reading Material)
5.5k 2 B ¥ (X & a4+ 33 (Online forum for tutor and delegates)
6.9 A 1+ € & (Live virtual consolidation sessions)
(Z)dAep % © & 7 7 B 2 (module) :
1.BIM 4 % %2 4 % % | (Introduction to BIM and the business case of BIM)
2. % 9% 7_% P B (Strategic definition phase)
3. &% % 3 47 i+ £ (Preparation and brief phase)

~2

4.3 AE 3 s mNE P S % 2% E % 1 pF B (Concept design,

devel-oped design, technical design, construction phases)
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S.F

ASY

2E % (Handover and close out)
6.7 * Fpflz i@ 2 ¥ b (Operations and end of use)
7% 4 2 'k 2. B2 % (Legal and Insurance Implications)
(F)BVERF ~ 7 2 gt PR
LIS D R AR 6 B 7 (RRKT) -
2430 " 1 ¢ F£895( 5% 34,050 &) 2L ¢ R £995(% 2 % 37,850
D
ks plEk > N L R N REREARS > SRl R F g
430 B AR 21 0 P18 BIM S IRE T R o
(= )ims? i
LESEARR 1 (P55 > Gldr @ AR~ 12T~ Fig o
R REFFREFE €2 € A (Member Of RICS) &% & i H 1>
(Associate RIC)® » & & £ H B F HF A A » ¥ HE % 5 &
(www.rics.org/professionalbodies)
3P 2123 2 B & FEa 2 BIM P EHTIES -
AFLERD FEFRHEFS 62 ¢ fol1 @)L R AR
R EgEs o PP E 2 A BB AT EERY .
(M) FieE iR
1.0 iv55% % & Frz 3wy Fr(career history) o
2. 3+ BIM #jisic 4 (BIM fe#+ ~ BIM jiifz ~ BIM 4 2 5 & ~ BIM
F-BIM B 28 )2 8P > ¥ A ffa 4 231P 3 #5500 F -
3% F4e AHHE Y 347 (CPD summaries)z_ 3L » ¥ & 38 AT HP =50

F o
4.% %2 BIMF ] » 2 3@ % 53 2000 F -
5.% ¥ 3% i% 2% (signed declaration) -
6.4 32 7 (assessment fee) & 4% 3.8 ¢
Z\ 3 8 ‘:I\L\:z%_?,
Type RICS members Non-RICS members
£200 + VAT
2o H ?‘\’&%}& 2, + 00
A7 P SLFE R (TWD7600) £300 + VAT (TWD11400)
Lo £100 + VAT
E: 3 K 175 + VAT (TWD6660
FEE (TWD3800) £ ( )

7348 D 4ok 3920 P P 2 F FALS
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LS

% 3.9 FHRICS % {1 1L

i 4

¥ ¥ = % (Learning outcomes)

BIM jfz#-

11 mizBIM erprsd > 42 Bdp % > 2 1 B P RF A ~ 431 fua B anmde
1.2 1§ BIM = ##-3]5= % BIM 2 & k&

1.3 7 2 BIM chEFk fi > i & ~ #40 ~ FHE 2 5 325 BIM ;

14 % i 4 B BIM g §

1.5 & % ~ B4R 2 BIM 8y (7 o

BIM 742

2.1 To understand the processes and standards that are applicable to the management of information about an asset
throughout its lifespan.

(O fREGARERA §rNFERLGEHY FTEAOTRER)

2.2 To understand the need to engage with the right people at each stage of the project lifecycle for the implementation of
BIM.

(blde > HELFAEBIMPGTE BN R ehd ¢ 2§ x> 102 B ik 0B 1 22 % (optimum project structures))
2.3 To understand the need for the right timing of information at each stage of the project lifecycle for the implementation of
BIM.

(317 BIMiEA2® > 7 24 6P EF BT E R ERF T N)

2.4 To understand the need for the right information at each stage of the project lifecycle for the implementation of BIM.
(34 7 BIM cufz? > 7 f22 45 BREATEDIFETN)

2.5 To understand how standard construction classifications can aid BIM effectiveness and a review of common global
systems in use.

(7 fRheie o R A R F BIM § ocl o wAEE b 23k b )

(F#L kiR - http://lwww.rics.org/uk/)




89

4 3.9 ¥R RICS % 158 (F)

HoiFie 4 & % 2 % (Learning outcomes)
3.1 To understand the key interaction of process, technology and people in a BIM environment. (7 f# BIM &8 ¢ B 4Een3
I AT~ P~ S L)
3.2 To understand the benefits of greater collaboration and integration in construction team-working and how BIM can bring
BIM £ 2 45 & this about. (7 f2EIFf & (T4 B ~ 45 A & BIM #3))
"7 % ¥ 13 3 To examine the tools and techniques that support enhanced collaboration among the project stakeholders. (i]4e » B f2¥%
# 7R % 4] (mechanisms) ¥ 12 1% i BIM 2 284 & %2 & 4)
3.4 To be aware of the key roles of the construction clients and what makes an ‘informed client’. L & F| ¥ 3 ehi & 4
SOoRELF L GE)
3.5 To understand the potential future vision for BIM in an integrated setting (7 f# BIM & & =% & ¢ HE <~ = §)
4.1 To understand the technology and the common data environment that supports BIM.
(b4 > 30— & BIM it e 8% 3 & %4 G 7Rt fFE > B 5 4p § v (Knowledge))
4.2 To examine the application of the technology in one or more of the following: geo-spatial, design, cost, time and
facilities management environments.
(FERfir e B2 B & - R A B ok W g ZRERY)
BIM H i

4.3 To review the principal, proprietary global solutions, comparing and contrasting with the system habitually used.
(A1 BB EPIIEAPEE > T EFH ok BB FILR)

4.4 To understand the levels of detail that BIM models can contain and how this relates to the stages of design, construction
and maintenance.

(BE®R 3~ ¥~ aEr s BIM auimiz &)

(F L kiR - http://lwww.rics.org/uk/)




4 3.9 ¥R RICS % 158 (F)

i 4 £ 3 & % (Learning outcomes)

69

5.1 To understand how BIM requirements can be implemented within the project legal, procurement and tendering
framework and to review global examples of this in practice.

(b4 0 i 49 % & BIM p Bl en & 15 )
5.2 To understand the key legal implications of BIM in terms of intellectual property, insurances and potential liabilities.
(7 /2 BIM teirah A 4 ~ 0% ~ BAT T2 5 A B WA guk )

5.3 To evaluate how contract requirements and commercial data can be incorporated into BIM models, and the inputs and

T

I

BIM 7 %22 £ 5

outputs to be expected at each stage of the project lifecycle.
FRicie -8k F £icp iﬂtﬂb‘ﬂﬁ] > BIM #3] » 238 p 4 Gkt B r?ﬁii’éﬁﬁxﬁgﬁvﬁ%} IS frﬁ%] 1)

5.4 To understand the obligations of all members of the project with respect to their inputs and outputs (deliverables) at the

various data drops, and how payment provisions within the contract relate to these inputs and outputs.

(F#L kiR - http://lwww.rics.org/uk/)




A~ BEREAF T Y o (BRE)RE

BRE 2 BIM Az % - 4]d BIM & F3k 350 % For & 4+ B % # & BIM
{E 38 (&40 PAS 1192:2 2013 ~ BS 1192:2007 ~ BS 7000-4:2013 % BS 8541 % s 7]4&
) > 7452 1SO 2 buildingSMART 1528 2_ 3 &

(- )BIM £ 3" 2 3n3 /48 & 4o 3.11

FREAFET? S

(BRE academy)
Stage 1
B'Mﬁﬂfi)é?”\"‘ﬁ%(f‘”@ BRE Hof SR JRAR (5 v A 47)
(BIM Fundamenta Isfc af_sroom (BRE Optional Pre Assessment—
or BIM Esserltla s—online) Gap Analysis)
Stage 2
ER/FEFTAER(RZ)ABIMFE
BN C )
(Project/Task Information manager,
PIM/TIM—classroom or BIM
Information Management—online) BRE BIM® ¥ % 3uitig
(BRE Global BIM
Y Business Systems Certification)
BRE BIM® % & 4 3238 24?3
(BRE Global BIM Certification for Individuals) (Complete Application)
R4 v
(Submit Application) SRk X
¢ (Document review)
%P v
(Audit) Ry F
¢ (On Site Audit)
€ ERE v
(Certification) W I
v (Certification)
FELEHEY (5] FE) ¢
(Contlnumg Professional EERBRALTER
Development—15hrs PA) (Annual compliance audits)
341 19 Tif %’ﬁ":,gpﬂ‘ 3-;} f';; Elf: %%;ﬁ;ﬁ
(Re-Certification after 3 years) (Re-Certification after 3 years)

B 3. 11 % K BRE 2z BIM 323" %2 3L i 4%
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(- )BREBIM & % i + sz (p % 1 & 324 BIM Level 2 2 333/ 2 30.3%)

1.BIM Level 2 32 2" (4- ] 3.12)
(D#F R BRE 2 # W BIM & 7% & 17> %3 2 k22 2 % BIM
BYHAL o
QA% BIM " 3feid F B 4R ¢ > 232 ¥4 - Wl p - &
FETE 051 W -
(3)#F W BRE P PFE§ kS 2 GFdRLGR RESYHT 2
Bh2 EEE -
(4)F A=z
B P05 Enm A 4o BIM 2 o
W oA Rde ¥ ¥ 3 5 # @ BRE BIM ¢ B o % Jora
SR AT LG T RBRAEEEEE T
AT e o
CINEE R A S IR A RIS T
(G)§t* L ¥ L B » " FBRE# - £ BIM#FH L 28 ¥ e > fap
LELEREBIMEE o

L

E Classroom A Online
l!::.;‘ UK Based %V&uﬂ % Global Based

BIM Level 2 & BIM %43
(BIM Level 2 Fundamentals) A (BIM Essentials)

\ ’
v

B

1

’/ \\ /
REFNER/EETEE || T
(Project Information Manager, PIM/ (In format?o; ]\?[ana ement)
Task Information Manager, TIM) &
o J
é BEEELY )
(Continuing Professional

Development Content, CPD Content)

Yy v

BRE BIM1E A fE 77 3235
(BRE Global BIM Individual

Certification)

B 3.12 % & BRE 2. BIM Level 2 33"
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B BIM £ 4z(BIM Essentials) % & & R B f# BIM =z » 2 2 BIM
2B AR UFLBIMEF S M A HR
B AR E2 B EF T2 - 2878 Y BIM2Z iz 2
HAN g P ERSEFETZ2 28 -
2.BIM Level 2 ;2.3 (4% 3.10)
(1) BRE 4% & BIM ¢ 12 + g (BIM Informed Professional) 2 BIM j& ¥ *
R (BIM Certificated Practitioner) % 2 f& 3% -
(2 £EBIMB A 4 @ VEMFR ¢ L G Rydiads Ha o
B)V#F tnF AR Z2 Bk T BRFLE L2 F R
(examination) 2 % +% -

(4) **AF) 4 R 55k o

# 3.10 ® /] BRE 2. BIM Level 2 333

77 BIM g = < A BIM & ¥ * R
‘ (BIM Informed Professional) (BIM Certificated Practitioner)
0 ﬁﬁ’ﬁﬂ? AREF BIML T AR 2Z4pM P A B 23 7 %2 BIM & %223
G i BIM i
[ 1;::})%9‘ L&xﬁj }l—v\"ul’%ﬁii (—h) .;;;f;e' é_/\ﬁn@' i‘;?"pﬁcﬁii
. TP Eﬁ’kh?ﬁ{??‘ﬁ'zr 4_55;’;—&”;&{@?&’1&?;
o | BIMALFAA £ 53 BIMAFL BIM SRR
” A0 BE Sk o @ LAFTNEWE FEFALIL 2
7 E 0 Age PAS 1192.2 2013 o
g :Ii%f‘;ii—%f‘;—‘ﬁ SEER S HT AR E %
AREEFEREBIMAGERALZA (FEE R AR o
% 4
ﬁ o
S HRHEIREEE
(DY 35F * 40k 311 FF 25 3 (L RBEATRE P T F ¥ A
% R R o
# 3.11 ¢ % *
8 B £%F
el FR(ERLERET) £295(4 5 % 11,505 =)
$2-3EREF(FET) £150/# (¥ & % 5,850 )
BIMEEZAAF AT £300 (& & % 11,700 ~)
BIM % + Jiinid ¥ — -
(%)% ) £200 (£ & % 7,800 )
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(2)ic xR

[ JF: S B 28 5 p/gRyteBRE F4¢ B AR

I oo

WY e300 pRICHEPAL RIIFAATILZE G

A3 F L Ard 3120
43,12 23 %

=

% | FAP F

Stagel BIM 2k #(BIM Fundamentals)

BIM z_ 23k 3 & ¥ P+ W

# R Fc iy 25 2 BIM Level 2 & &

BIMzZ R#2 & ¥ 7 ¥

LR FAFANILAR

PR E 2 T3 E 2 5 (PAS1192-2:2013)

FRL AT %—L*— AR AL

242 | TR A Ak 12 (PAS1192-2:2013)

B FRAd 22 inds 25

OO |INOOOI A~ W|IN|F

% Hohp R 8 it (PAS1192:2007)

=
o

3 4
HE G2 a2 R E

Stage2 & %/it ¥ 7 3 532 %AZ(BIM PIM /TIM course)

BIM »z z

Fale % 2 g

BS1192:2007 & i 2_ prif

£ % #cdy % 8. (Common Data Environment, CDE)

i SR I A =

B 5 = * g % 8 (Common Data Environment, CDE)

P 5 RLRE AL AR ?

¥ ¥ 2 %-#c* % (Digital Plan of Work)

OO |NOD|O[D|WIN|F-

B A

[EY
o

i % 2 % EFI2 K% (Volume Strategy)?

-
-

* 31 F & £ (Employers' Information Requirements)

[EY
N

e B2 B

[EY
w

BRFAFELR

[N
s

BRFREREITL

(2)BREBIM ¥ % s si:0#

BRE BIM 7 % kst Level 2 3338 » i ¥dprc P T2 R ~ 2 %
ARR ~ P A 4 2 A AHERE LR NFRA] 0 UL L EEFEY L
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ADEH I E 2 Eixi 4 BIMB ¥ ditlevel 2:0F @ * 2R 7o &
1245 PAS 1192-2:2013 and PAS 91:2013 *.%_> % & 7 ¥ )k 4t Level 2 B &
A BIMpci 2504 >0t > BIM Level 228 & » ¥ 2 » 292 T
1§ % % (Pre-Qualification Questionnaires, PQQs) °
Yo g @%a “LBIMLevel 2z~ 2 7% ~ e 2 {7425 & F >

E¥s FAEZHERDY G0 LBREZRT LY kel - R
RICEREF > T ELAAFHI2B73 A c pEUFYBF A 7 X
PR FP(on-siteaudit) - L EIRHF FHE > 2 BT A EH T £k7 £
FEERME I ERAIRAGFIEB 2 ALY > 28 0 PHEBRFE -
1BIM 7§ % & sins@sc F -

(1);;J'K,4ft?q*:;1§¢ BIM# 7t 4 2 5% o

(7P & ¥+ & PAS1192-2:2013 2> 1 % & 5 BIM Level 2 34 {7 ¢

Q)i R FAE > &4 EBEFZ L A o

2.PAS 1192-2:2013 R4~ ¥
L BTN I
W jiE 2 Tk
LR RS AL
|

FaddE s g R

I

O
O 2 = %3 F % F(employer’s information requirements, EIR)
O #3 F7 &(employer’s information requirements, EIR)p %
Wl
O =
O 245 % 9 % % (pre-contract)zz = BIM #4 {73+ % (BIM execution
plan, BEP)

O & %34 72+ % (Project implementation plan, PIP)
O #&® BIM =3 4
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O # =2
O 195 & 9 p %2 = BIM 34 73+ % (BIM execution plan, BEP)
O &z 3 & F @ E:+ 3 (master information delivery plan, MIDP)
O %% 3 @ v£3+ F (Task information delivery plan, TIDP)
O &xFmesMmEps &9 ~BF 21
O < i fe
T

B Faigii—Fa
O =3
O = * 3415k 5 (Common data environment, CDE)
O f2iktn k2 BA 2 & 287
O 2 B4
O Fs i
O 78/ &3
O ‘= (assemblies)2 < & (library) 32 & *
O #3 % %2 %
O #35FwER 2 T
O ~

B 3B —F A 7 3] (Asset information model, AIM) 2. a2
O =3
O CAPEX ¥ OPEX & 2 #& 3%

3. Section 4.2 table 8 of the PAS 91:2013 R §& 2 32 T &2
(D ¥EFF 4+ @r PAS 1192:2:2013 k2" + * Sk B
(Common Data Environmen)” # i7 % %7?
Q& ¥ EF 527 Level 2BIM” % 8 & & Fo 41 2 & 5 BIM
FoR EH LR~ 2 R EERRA
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@) e LT 77 & 422 E2 F % PAS1192:2:2013 7 % 2 BIM #

WEELFRE 12 BIM$jie #1328 F 1 2% 2 BIM a4 2

3. eI

d 0 PAS 1192-2:2013 443 & B - b | 2 & ££7 f > ¢ ;%H z

2] T e A% 1 B 1§ (task team) ~ 2% 3+ @) Fy (lead supplier) &
(employer) Rz E FTAL 0 404 313 o
(1)*s 1 B Fj(task team) 6 1 BIFR¥ 5 0 A 2% e > H gkt p
WEAR P23 ¥R L E 1 vz @mmiph o

(2)3k 3+ B Fj(lead supplier) * X+ Blff 5 F 1A EH 2 B A S 2§

FHPRIFL A wr«,s HE NV (g\‘)gﬁﬁl B o

(3) % i (employer) : FaBrdud BEFRORFLLE

% 3.13 EFH

2o

F3

o

# 3R B R BIG
(task team) | (lead supplier)

-
=1

(employer)

BIM # {73+ %

R

BIM/CAD # {742 &
(B K & 215 88 5 sl b 25001 3)

¥ ¥ F 3 < i3+ % (Task Information Delivery Plan)

By & * %E_);/Tw T

Fi 42 #F 4 4% & (Clash Avoidance Procedures)

5 1 [ Fi (task team): & iz 42 5

w2 HH

(Master Information Delivery Plan)

* 31 F & £(BIM Employer’s Information
Requirements, EIR)

i # & % (Plain Language Questions, PLQ)

9.2/

ERFTAL R
(Organizational Information Requirements, OIR)

9.3

73 F A & f(Asset Information Requirement, AIR)

10

& 484 47 (Supply Chain assessments)

11

T AEFFTLF A

12|~

i i 1SO 9001 3z

(% AP~ 1733 > BRE 7 4% 45 20)
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AZZFEFT Y t4vd 3145 HP Ry FPF R EERE S E o bl
Pl ¥ RE F AT 12 % 0 P 9E£2,100(9 2 % 81,900 =)
~£3,150(4 = % 122,850 =) o

43,14 @y v

7 B £ 3R
¥ % (application fee) £895(7 #1)(4 » ¥ 34,905 ~)
© % % ¥ (document review fee) £750( 7 #) (4 5 % 29,250 =)
b % % § (on-site audit) R ERMSPE

5.BIM Level 2 #3038 PR G+
£ ¥434¢ FBREBIM 7 % kst level 23 » 74 g ki v 2
2 A F how o APREHCERLE o
WEE AR RN L FERNF 2L ERE > REBHRIERS > £
FPAAAFERT PRLLFEfELAD 0 G BNEL Y LG
PEERFT OLBER 7 @R A - TEFRI 0 A REF F (2
“'?‘F‘??)i?% ERIP 2T RE- TE

Wi L L S RY e EFEHEBIME

B fo Fikd A LH2ZIAD o

EETER

A4
¥ k% Level 2 3nwE 2
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$=Z & 374cd BIM X 4 S midisd
#7148 B 7 B % (Ministry of National Development, MND)>*+ 1995 # J& & 37
e FEAETMIE > 218 BIM 2 H 02 B S L ATl T iR
2 £ 835 P (g4 ~ 95 0 2016) « A& & w BEAT4c st 2. BIM 3337 % 4% ~ BIM %
AR ~BIM'ikAzs H s F7R02 > ApM w AR }%‘Je%zr"f :
B BCA (2012). Sigapore BIM Guide Version 1.0, MND Complex Singapore
069110, Building and Construction Authority.
B BCA (2013). Sigapore BIM Guide Version 2.0, MND Complex Singapore
069110, Building and Construction Authority.
B BCA (2011). BuildSmart: a construction productivity magazine — the BIM
Issue.
B Lam, S. W. (2014) The Singapore BIM Roadmap, Government BIM
symposium 2014.
B Cheng, T. F. (2013) Singapore BIM Roadmap, Building and Construction
Authority.

- ~BIM 24
(-)fFE e
1.774c 522 3K /o (Building and Construction Authority) § 7= BIM 35213 4
2 KA JEE o
2. 774 8 2E % & & 2 (Building and Construction Authority Academy,
BCAA)—L*) hTRZFATEEERTEE S fFBIMA BT o
(=)%3" 0 %
1.pe & Ar4ed BIM 3 B K vg & FI(BIM Roadmap) » 2 2 iF R 353" ¥ 1 >
VFEEE R A (d BES T FHFEILAR) Y T KD BIM 2 4n B 4o
22015 # > Aric s iz A £ 7 B i< (widely)i# * BIM o
32020 & » BT S S LI HE e 2 5 RAL A
HAFAT 4 4 1= 78 5 (BIM Roadmap, 2014) -
(2)#74c 8 BIM % 2 + B)(BIM Roadmap)z. i2 37
14378 = ¢ B 73 E $%(Ministry of National Development, MND)/#7 4«
#2E 3% k& (Building & Construction Authority, BCA)£2 & ¥ 2 F"% & R_
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L i, &= BIM#F%iﬁg; BIM B™ & o] 2> 4274 & 4

& T Bl(Productivity Roadmap) » I TrpFig 4 BIM ¥~ 2 g # e o

(LBIM 3, %4 | ¢ (BIM Steering Committee) = =
M3 A (Chairman) @ #74csi228 Bk 0 5 5l B £
2 /3 (Deputy Chairmen) @ #7482k 5 > &3 7 &
EER
A E k4
C PRV &

U R R
(2)BIM B "% & %] 2 (International Panel of Experts in BIM)z_ & = 4r

; Frhe i

M&%

@/ 3.13 -

N
Dr John Keung Mr Lee Chuan Seng
Chairman, IPE Co-Chairman, IPE

Prof Kim Inhan Dr Calvin Kam Dr Ing Marcus Prof Stephen Prof Michael
(Korea) (USA) Schreyer Lockley Ostwald
(Australia)

(Germany) (United Kingdom)

Prof Heng Dr Norman

Mr Larry Cheng Mr William Lau  Ms Helen Chen Mr Chng Chee

Mr Lai Huen Poh  Mr Pek Lian Mdm Neo
RSP Architects Guan Bian Hong Housing & William Lau Ministry of Finance Beow Chye Kiang Wu )
Planners & Engineers Tiong Seng Land Transport ~ Development Board Archilocts CEL Development National University ~ MOH Holdings
Pte Ltd Holdings Limited Authority Ple Ltd of Singapore Pte Ltd

B 3. 13 #74ci BIM W% & 7ol

p)”’?\ﬁ:%%"‘zfilif I‘,%lg——algﬂli ;?”%f_J’Lﬁf_%ﬁ%J%

Jll;—,t:._l ‘@\)_L%- BCA)%L%.’N‘{ \i’ﬂ'ﬂf’g 4;( %f) BCA)ii Iﬁi’ﬁi
B L2 FA(A ) FERB LY E 5N S £ (0 3.14)
MAEFERAEFE A FE S S BIM R R 248> Bl

# A F A A £ (Building Information Model (BIM) Fund V2) £ # -

2.

n‘i‘i
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%’Lé:—ié:l z g; 3 i—%‘éulgﬁ
(construction productivity & capability fund, CPCF)

J
T N S~ N\ 4 N
o F s nt o $ 4 i B 4% (Mechanisation o YiEpriea 4 BB
eBCAZ (¥R #Y & Credit, Mech C)
(~ %) e 4 & 4 iz X % % (Productivity
eBCAZE YR HE 5 Improvement Projects, PIP)
ez Fe(18) o = A F 3] A £ (Building
o FREB LY Information Modeling Fund)
. J . J . J

B3 14 sl 22 24 2 0 By AL E
3.74cs BIM % B 4 ¥ B2 F 2010 # (BIM Roadmap, 2013)2 2014
& (BIM Roadmap, 2014)2 i 5< & -
4.2010 %% @ #74c 3 2010 # %< BIM Roadmap 2. & fdt B % FJE Wk o 4e

" 3.15 -
BIM # 3 BIM 6+ i v
£ HBIME S o Rupli TR ki
° T},,xﬁ?‘IM#iﬁtrﬁ;j‘\ o K1x2: 3 @R
[} 3}{3 'I‘E;&f’TZDﬁiFﬁlF/z{ I:{> L] E’i“i?) . ; FRF‘%‘?&
. > b= : . X
o L PABIMILIFL ¢4 (M B) Vg g 2 3 2BIMBIFE A i
o 1 ABIME £ f 4 317 TR o Kug5: #EBIML*

B 3. 15 1945 BIM 6+ b For= 565 B 5 vk

52014 %K g Fi i % ~ HH R AEZE B R LAAEF B X -
(1)374c 4 2014 & BIM oo & %

W02 s 142k %% BIMo

MIS5BEZHLEBIMEF 3R T2 8 £

WA BIM S8R 2 6 /6 & &R o

WA Es 650 R o2 34 R 17008 ~ (9 o 37,4008 7)o
2 T rn e 21.5% o AT4e B FC g MR R ) B2 T
BIM fis * i & 3.15;#74c 5 4 3 i BIM & * %> 4 3.16 -

e 32274236 7,000 -2 2 ¥ & ¥ £ R (industry professionals) # s
A R (technical personnel) -

Mo 32212000 - HEHE4 o

70




% 3.15 s M AR R )

2 R BIM & * i

Y O EE Ry T AR £
+24& |  (Architectural) (C&S) (M&E) T
BB | RE | RY BT RE | R | BT | RE | RY (BT RE| B
IS 3ES IS I IR S Ik IREUIES IS Y
1 38 38 [100%| 34 | 35 |97% | 23 23 [100% | 95 | 96 | 99%
2 23 25 | 92% | 21 | 28 | 75% 7 10 | 70% | 51 | 63 | 81%
3 19 37 | 51% | 12 18 | 67% 9 20 | 45% | 40 | 75 | 53%
FRL P LAT S B PO R MR I [ 2 e A s PR 2B
s I%_ N %%—’gﬂli °
2.0 % B iFpFR 5 2014 # 10 ¥ 8 p o
KES S EAIE i I s 1—374cH R 9,000 F ~ (5 &% 19 7 8,000
FA) s 3—3T4cl % 1,400 § A (5 5% 3% 0,800 F ) -
42015 & 7 7 4= > #7% % 5 4% =5,000m? > 3% & fAp b T4 F 2 BIM
FEG e
% 3.16 #74c s ¥ B BIM & * Him
S SN L&A f%‘éijﬁ(A!l’Workheads) /
st Kk BEFE st v b
Al 73 89 82%
A2 41 58 71%
Bl 57 130 44%
B2 41 159 26%
B lAToes ke B iTEA LS Y $ R 1 (5% (Construction Workheads,
CW) ~ & %4 ¢ F 7 1 178 (Construction Related Workheads, CR) ~ # &
K f# 1 iv% (Mechanical & Electrical Workheads, ME) ~ a7 1 738

(Maintenance Workheads, MW) ~ ¥ % i 7 1 173 (Trade Heads, TR) ~ & &
e 1 1% 7 (Supply Workheads, SY)2 ¥ R p 1
Workheads, RW) % 7 & -

AL ERERF S 20142107 8p o

B4t AFFHEE I Al—E Y

% 0,800 & =)

i* 7 (Regulatory

e

F i B2—3t4c % 1,400 § < (4 3

2,
|4
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(2)3a 8 B 4T
Wittt 5BA LB EF M L4ART 2 BIM B K 3E7 F o 47
Sed £ 55 R 2 BIM s * B AE > 4ok 3.17 o
4 3.17 374ci BIM 2 B 42

(Specialist Sub- Contractors)

% % (Disciplines) BIM & * 3= (State of BIM adoption)
ERETE Wb = 34 7 BIM 4258 (& 7+ 17)
(Developers) Wik 7 fzds BIM 4250 20 & ¥ i
HIRR T B EARTF L ER
(Consultants) Wik LT TR ER

5 WE R &2 H P E ST & 2 7]

. W3 o]t BIM HA] 0 fRABRRTE 2 A

(Main Contractors) s i % E&Z " (24
&% Wik 7 BIM #at

" H I Wik 2 BIM & * 38 % ¢ 1L 5 5%
(Facility Manager)

WA e £ 32 @ ¥ Ge(B 3.16) 0 At X A FMEF 20%
* % BIM 1% » &1 4 £ BIM #% i¥(lack of BIM collaboration) 3
BIM 38 J& 5 JR2 IR °

N

B 3.16 #7ckk BIMAF et s g i % o0 (5 Bafess- %)

(3)% Rat ik © 4% 2010 & BIM % B ¥ B > 2013 & BIM H"% & o
B E Fs 2 21 E o 4oR 3.7 -
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2010
BIM st # ) » % 13k

FCIRERFe g
(Public sector takmg the lead)

R RN |
(Promoting success Stories)

PR LA
(Removing impediments)

= 2 BIM# 2 & i
(Building BIM capability & capacity)

A &BIM HoH -
(Incentivising BIM Adopters)

B 3.17 BIM ®*2 & F)

WA iTE

2013
& el

FCRRFE ¢ g
(Public sector taklng the lead)

BIME] %

wak ik Tk

BIM$ k2 FAFR
(BIM for Facility & Asset Management)

e i i 7
(Accelerating Process Transformation)

= > BIM#E#FE & it
(Building BIM capability & capacity)

BIM#= %
(BIM R&D)

w2 BIM 7 fus

D FCRRRERE &L i * (Public sector taking the lead) # 2

= BIM % Z it (Building BIM capability & capacity) -

IEEE%‘T'F;‘Z# :

ATz @xx%6], %Y

B 3Ties
Ak E

(B) " % IRHiw

i—,};/\ hos

v T
¢ RAEApE #E BIM %1 it 2 S
EH RIS T

SR TR, —gE

BIM 3 » %

I

i%’éﬂ'i é_}i";'@’# ’

eyl e sLPR 2010 # BIM dade pFidi8 2 45 7 ¥ BIM #iv3
Fr YRME 2D WR TE 4L HRBIM Foprz 4 4 (4 A
B)> 122 3% BIM & £ 508 7 B0 51 FRE AL 7 o
e A G L Bdad Lk oo

(C)rﬁ‘f*\'?* BIM % »~ & =, # ¢ 3 "BIMF#H | —#7+c s & £
EHH FATE 5,000m 10 b 2 FTiEE A AR AR 2 2%
BIM #34i%% » 7% S f¥£5 1%+ BIM2Z ¥

o R L £ R BIMAEE 5P
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(=)2014 57743 BIM 3 E 3= Bl 2 34 7 {2

Frovd U BIMiad 2 I & 2P R 32 & R@ L 2 25§
W B akEcEs BIM 2 (F(Fk A)~ 2224 ¢ % BIM it 4 (% B) - & 464
B2 3y E (Kt C) ~ #3 (Kvs D)~ BIM 34 7 i % e (K
W% E)> 12 BIM i * %% % ¥ (K0 F)E 658 4ads {0g » T4t 2014
% BIM 3 B 3 B2 4o 6 22 4o@) 3.18 o 11 T WHP f Eiagads BIM 2
T~ 2 faR B2 AT E M E BIME PR EAS 2 XS 378 (v
Z AL

RukB &z L X% F:BIM&
¢ 7 BIMi: 4 ARG E L
Mo =W . Ake LELEH ;{tgrgggg_
FARTE ::> PR ::> : - .
’ (Main I::> (Specialist Sub- I::> (Facility
(Developers) (Consultants) Contractors) Contractors) Manager)

AL ;(
Rz

WeE A L 8§ Esa(value chain)gcd BIM 2 iF
RsC: e il sz #8934
WD : A
E: MBIM=* - # {7 fl i 2 fie %5 (Design for Manufacturing & Assembly, DfMA)

1w A—538 1 E4afad BIM 208 o 47 £ Bhde ™
()it e+ 2359 50%4% = 1 70% > 11 £ 455 220558
(2) £ #7HkARAT4c 5 BIM % Rl (Singapore BIM Guide) % s i B BIM
& F(Public Sector BIM Requirement) » 7z BIM % i % #3]|# 2 ;
()£ = BIM z 4R HLHEN 2 52 0% 4% 5
@)%+ FMBIMESR 2 i o

2.fvE C— ki B 3T E P BIM B~ 2 4 | 45T o 3k
ERBSEBRAE Y PR BE SRR 22 R HL AT
2+ 5 4rE 3.19 -

~

DBFFLE 2R BHALEEE BIM 2 % 22F » T4 &K 4

e
W%
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Pagr g 2 A B LF AR TE 2 RERZ G AT A
@F FER: SR FFEARFATRE BIM $217> #ocs R
P N R F A R RN -3 R -
A2 o
()4l 5 1 5 it i 4 ﬁ*?*ﬂ?‘f‘f* AT BIM A R
B FhBERAS R RN IK A Ew 4 A4 2 BIM ARAEAL
B2 FA A ¢

swansose| BCA ACADEMY

CENTER FOR INTEGRATED FACILITY ENGINFERING

Arad LRSS LR G 2
(Leatorstipy []* AP S 407 £ 2 bR 2 5 B —] B i*BIMcE
(Virtual Design and Construction Leadership Program for CEOs)

o Hix ! g LA B2 it EA AT
e ATH AR D B K B2 l*%a.i?*ﬁ*&l?*% — FRE R IT
(Virtual Design and Construction Program for Project Teams)

R E.
(Middle Mgmt)

o H i iﬁ'%ciig’ %ffm

g | |eATH{ B E@m I : 39.49'%{;_143498|M§&§,§,-[; B RS |
(Technical Level) (BIM and Process Planning and Coordination in 2T ERD

Construction Productivity for Construction Managers)

Bl 3.19 £k w2z 3732334

3. K% E—BIM k334 i7 @i 2 fie % (Design for Manufacturing &
Assembly, DfMA) - fie & #7148l & #3121 + & (Nanyang Technological
University, NTU) DfMA 2+ & (4o 3.20) » #74c 32Kk 413782 2 fie
%2 BIM #q] -

. GALVANIZED STEEL

\ OF
EXTERNAL CLADDING P \% m
Tﬂm I \Q\\\\» = '

R
"4 WALL ASSEMBLY

IN|ERIOR <

i FINISHES
) | FURNIYUREFITTING
H T
X gzuwwcss ]

FACADE-
ASSEMBLY
FACADE SCREENING
FACADE FINISHES

\\, . GALVANIZED STEEL
f\\ > WALL ASSEMBLY
WITH FIRE RATED
w GALVANIZED STEEL BOARD PROTECTION
EFLOOR

ASSEMBLY

@ 3.20 DfMA %
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(T )F74e 3t BIM 3 B 3% 1345 274c 3L BIM 2 p|(Singapore BIM Guide)
2% 3 0 Fricd BIM 3 E

RTINS ERDE AKRE IBIFE 0 o
B 3.21 -
i (e ) 4 A
ale e mm EA A %
3
= 4 2D R 2D BIM
(contractual) Bl 5 * Bl 55 »
(reference) BIM 2Dl
>0 4 2 b %2 -\
(project handover) BIM BIM(IFCH: 1)
\\ J . W,
B 3.21 748 BIM % E #Lm
1w i M 2D B s F Gikdp > 2 EH L 2D RS H 6 B (F 4~
PPRRLTE &% 1 ) o
248 1 1 2D B s 2 9 ikdg o BIM Bl WL 292 53 TR
P 2 2DRIE BIMBCA| S H 6 B o (F L ~HIRR P %1 i) e
3.4k 112 BIM #73)] &

|5 &2 9%y 2D BT 5 G2
LEITHRANSE N2 BIM A G 6 H (A
1R e

BoanAT4e 3 AFreT T2DRIF R "BIMEE 2 "E
A& 2P | (2nd Version August 2013) > T s K2 E 2 BIM HA) F - R

P 2% a4 v iR BIM HEA] -

AT B SR R F R R LEA A B2 BIMAT Y o RE R 2
IERVERLZEEBIM A
PIEBEL LT E I PR RN R E B L R A R 22

_g;mih.f%)ﬁi 4r@ 3.22 - “”rSF
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BIM & 38 3028 3R 42
(BIM Certification Course for Managers)

LRI A EERE
(OJT and Project Hand-holding)

# ¥ AR ZBIMBB R A4k % B 2BIM% & 8 15984
(BIM Certification Courses for Practitioners) | [(Software Training) | | (BIM Reviewer Courses for Officers)

(Graduating
Batch / IHL BIM
Courses)

£¥3
B 3.22 At4cdt BIM 323203 5
(4L %k : BuildSmart, 2011)

L334 % 2 AR R3]
(V)R B AT 2 R A8 stic it B2 2388 2 h2 8
uﬁu?ﬁ F#4BIMEAZ a4 PEEARZ A EL R
BYR TR ARTT L BIMEIZZ BIM 3 14 522 gz
oo
QEIERTE A HRF LI BBEIRPUF 2L EAR 71 314 d
EX M BERZEEL R BIM ;&;%F%ﬁé AR RT PG R o2
P)B L KRR 2 4 BIM i 4 2 > L 58 4
W R G A AT L BIMEIL2 BIM F 14 522 305
AT o gt eh > e yﬁ.m,@ CAD &+ ZRFig A R o T
B2 BIM G2 BIM % B4 522 B2 o
@ﬁl&ﬁifﬁﬁﬁﬂg ERF G EATHHERATE ¢ ATl
CE AL ESIELE S SRELIE U AR F R S E SN

L E O

wﬁ

\

Kg Lo

AF2 23 FRE%K2F2 > MEEF AR BIM FHAzd A/
KT R BIM Az > 32 % BIM 24 4 2 gie> A K B3
2B IAESs 0 T R BIM £322 BIM BB 2 3 ik
2 o

77



2.8 4 ~ ¥ A B 2 CAD 5722 32338480 4] > 4o 3.23¢ H 2202
a8 EFEAT

(DBIM grdti= it 2 A AR FRENFRT P §

()T B iEE b B a2 &) AR o FENBIME Y 3 N3 HIT e

1
BIM# 32 2 4 |
(BIM Management Training) |

3~618 A 2 e B #k HATCAD&EE
(3-6 months OJT) (Handholding) (Existing CAD managers)

"""""""""""""""""" AT A

BIM3E #3447 2228 | )
(BIM Modeling Skill Certification) i M SR T AR P e
Hiho i 5 F A P st

E ek

%% # F B BIMEA Ptk ke o ot
(IHL BIM Programs) (Software Training) bkt
f4 RITHENE
(student) (Existing Draftspersons)

Bl 3.23 #74c s BIM £ 3" 42
(7 #L % & : Cheng, 2013)

- “BIM % %+ §

I%’ﬁﬂBIM**Lﬁ’¢‘r4c£iBIMZ%EJL%;% BIM 532 « HPRRB T & K&
2 BIM 2R & 244 % £ F (4-F 3.24) - BlMgauﬁ e d v oA
Qﬁm&ﬁﬁ%iﬁi&mMéﬁﬁE’M%CMM$ BRI RRRE

W

ke foogteh o BIMEIg f FE 4 BIM &% pifet > 7 | f 12 iF 8422 2
BT B R N R @BER o e BIM S32 7§ F iRk k2 K HEE Y
IRKE A F R R L E 2 HFEMRCBIM B E AR ERN G ok
3.18 -
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48 "
(58 AE AR

-
e
-
-
-
-

o=

(Disciplinel) (Discipline2) (Discipline n)

BHmE

-
-
-
-
-
-
-

3 RE Chapter 3.3

o REEFEH BB (R R R PATEARZLE) -

o A ASREA A E I TR A AERE) 224

Sz °

B 3.24 #7448 BIM & £ £ R

(F#. %% : Singapore BIM Guide (Version 2), 2013.)
2318 444 BIM % % < | § & 7
BIM 3754 = WAlF et a

BIM
L %xgm

7

BIM # (73 % 2.
TEE R

EBIM % 733
EBIM p &2 * 4
I“E:‘jf{-’z_ﬁ-“i

EBIM % 7 & %

W= kSR ER
WBIM & #0 5 F iy g
EBIM % iF

FIRRL T
BIM #2% R

W2 w1 R

Wi = BIM #7312 i %

W& L5 BIM & 2603 (7 4~ 17)
W3 BIM S ~ SRR 2 = AR
WA I RPFEEAFeR
Al sl ey Y

IRE
BIM £33 A

5 1R ER

WA R HIRRF E A ¢ F

W7 e~ 2

WA R Wi A2 B

W% BIMP 74215~ Z I A 32/ T
* ALY TF IR

Wit =51 % 41 ficd)

lﬁ%éﬁ%?ﬁ%iﬁﬁ

%wl r":";

\\\Xr
ok
“"ﬂ}&

<l

Singapore BIM Guide (Version 2), 2013)
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= ~ BIM 3" %A%
U ZEREERIBEYEAERIALRZBEEN » 14 BIM B
PRE K IFER ~ ARERE BHINE - R'ELES 444 BIM 3z

(-)2FEl TRV EE2L 88w

(C)EBEB(EE2 2o BEB F )
1334 15 B2 o
2.p hiiFE o~ B R BIM Ao 3 ¥ * BIM § 2cqt (7380574 47
AAKFEHIEAZE 2o HL KW EIL o

(Z)Ed s £ E A Rad BIM 252 §32% 2 33 34
(BuildSmart, 2011) » + 3+ 6 F® kA2 -
1BIM g i raim AR F L2 Y EFRRP - 2 47 BIMALL %
EE 1o NI
2BIM 32 : B 2 {7 BIM & %2 5ok o
&mMém@ﬁ‘%ﬁiﬁé)ﬁ;z CRHE BT 3 PR
rix2%¥2 BIMaw? 284 o
ABIM T 15iv: R B R 25 %5 BIM ST 5 a2 roak g pgie o
(2)RE 32X h ey LA ER I RELEY B2 0
AL ©
z ~ BIM ‘&8 1n3 kAn
FriclaE Rk b R yH2 2z BIM & i@ sar 0 4 5 BIM 412 - BIM .31 ~
BIM 2 (22 /)~ BIM 2 (3 48) BIM Z H(# T ) BIM $ T 12 17 % 6 F* 3§dz. -
Froo R hERyEE2 BIM @R @@ amz B4~ 9% PN %% 3%
drk 3.19~321c Wit bE p B AT
(- )BIM 23]
1P # 8 F vt 3 BIM #7642 BIM % %3.4] - BIM
T2 ER S, ¥ FFE BIME 2735 F -
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BIM USES | Introduction Project Owner BIM Uses

PLAN Construction System Design
DESIGN (Virtual Mockup)

CONSTRUCT

OPERATE

Description:

A process in which 3D System Design Software is used to design and analyze the construction of a
complex building system (e.g. form work, glazing, tie-backs, etc.) in order to increase planning,

Potential Value:

« Increase constructability of a complex building system
» Increase construction productivity

« Increase safety awareness of a complex building system
« Decrease language barriers

Resources Required:

« 3D System design software

Team Competencies Required:
« Ability to manipulate, navigate, and review 3D model
Ability to make appropriate construction decisions using a 3D System Design Software
Knowledge of typical and appropriate construction practices for each component

Selected Resources:

Leventhal, Lauren.” Delivering Instruction for Inherently-3D Construction Tasks: Lessons and
Questions for Universal Accessibility”.

v". Workshop on Universal Accessibility of Ubiquitous
Computing: Providing for the elderly.

+ Khemlano (2007). AECbytes: Building the Future (October 18, 2007).
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