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ABSTRACT

Keywords: Lifecycle, OmniClass, Building Information Modeling (BIM), Internet of Things
(10T), COBie

With the innovative technologies and robotic automation, the present-day productivity and
management process are very dissimilar compared to a few decades ago. With the introduction
of Building Information Modeling (BIM) system, many nations started to promote BIM with
“bottom-up” strategy, which means to emphasis on policy, education and research, in order to

lead to development of related industries and markets.

Hence, the extension of the existing Public Engineering Outline Coding System is
necessary, so as to integrate with BIM system to complete the information required in building
life cycle, and to reflect the growing complexity of the construction industry. The proposed
coding system should also be able to comply with the international coding system to cope with
the globalization tendency. The main purpose of the study can be summarized as “to connect

industry longitudinally, and to link up international specifications laterally*.

The current Public Engineering Outline Coding System in Taiwan is based on the
MasterFormat (1995 version), as well as several coding systems that are commonly used by
major local construction organizations. With the development of BIM technology, the
application of BIM system in terms of construction management aspect has expended from

construction phase to entire building life cycle.

The Construction Specifications Institute (CSI) located in America has expanded the
coding format in 2004 to reflect the growing complexity of the construction industry, as well as
the need to incorporate facility life cycle and maintenance information into the building
knowledge base. The expanded format has included MasterFormat, UniFormat and UniClass,
all of which relate to specifications and cost estimating. In doing so, the system is able to include

specifications and information relating to spaces, objects, participants, machines and activities.

This study is intended to integrate the localized coding system with BIM system, in order

to extend the application of the coding system in public works, and to enhance the convenience

X



of potential users. The main objectives of the study are listed as follows.

This study is intended to integrate the localized coding system with BIM system, in order
to extend the application of the coding system in public works, and to enhance the convenience

of potential users. The main objectives of the study are listed as follows:
1. To investigate the coding systems and specifications relating to BIM in other nations.
2. To compare the existing international coding standard with the PCCES system.

3. Toextend or revise the existing PCCES system by referring to local industry and project

characteristics, as well as foreign coding systems and specifications.
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S B BIM 22 &b ol 5 R 2 B 50 o it 2 P

Fo% PRTE
AL UBR L AT 2 0R  n ARTT Y pRR A B ERIE R Y S8
BEFEREY RV RAFRFELHLE5EG  THEABTEREZRBERLT i
* F 4 B|$F 34 UniFormat ~ MasterFormat ~ Uniclass 22 OmniClass z_ %42 ~ % HE Y

FREATRPN LT RS R G R T (T
% - & UniFormat

UniFormat ¥ ~ 4 #f & % * 1973 & d % W= @A 7 § ¢ (American Institute of
Architects , AIA) £ £ B 347% ¢ 32 & (The U.S. General Services Administration , GSA) & &
R Bl A SR FRD S BARP TR BB 2 X A Hmen i 21980 # £
B4 fri 5%+ € (American Society for Testing and Materials, ASTM) & & 3 UniFormat
sk #HY o FBER AR R UK RERANERL B AL R
1 ARk ERp B AR G R T # L UniFormat 1l - 3 1995 & > £ R 2 R4
= € (Construction Specification Institute » CSI) £ &% F it sm A2 TR FEH 257>

# % UniFormat > #F 4§ a1 4 -

UniFormat %% ché 4~ R B E_5 7 B4R A i ¥ R A% 5 UniFormat Il s @iz
PRI ARI0 P 2 i S St i~ S A S {ed 42§ MauE T A AR
Bo L7 AR FRIZAHRIFE > aNGEar TN HHERA AR L L
FRARE R AR F AL ,Lg,f TR TR A A R

2.

Wg:ﬁ;ufi/,,\égmug 1%‘—5 U AR E R s i d 7 p‘,:.ig:—

a4

_Qi—ﬁé%,’—éf%’—%;\ s
Rt RORE TR T ALY S R R e kT[]

UniFormat 4 388 & #-% 2= A4 & ~ % (Element)fo4p B 33+ 1 17 (Sitework) d 4z

-

T A ir BRASHEY cLlevellEh A had e AR A AR 1k

i

R PRF+%E 5 Level 2 #_Level 1 ehfe & L2 » Gildek FH e RT RS A
fe sLevel3 ig-Hajrles g ahs g o 4ot B Ripaibs L F o HEE
B BT P o B Leveld F AR AR L 0T Ak 0 iR A H
dF L F e A R A R R oR 44 & o UniFormat e J o i 0 SR e £
2-1 #577 [2] °
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S B BIM 22 &b ol 5 R 2 B 50 o it 2 P

E

& MasterFormat

MasterFormat 4 & 4 #F % 1975 #£d CSI#73# # » e RZ A & £ {1 A1 2%
TIEPEFERIA NP AR 2053 AR AT L 4 1995 &£ % MasterFormat
2 BB N R L A# > @ 1995 & 5% MasterFormat #-1 425 1 3 B A %8 5 00~16 % > CSI
TRIYEAEPES R AT RHA L R E T EHE IR T R R
*+ 2004 # 4 ) Master Format 04" &7 % & > #-Ju L 5716 J # * 2 50 j -MasterFormat
NPT ERE SR RS SR T C S RS T P
W Ay o BT G FRANWIHL % > VU BRI A2 g3 ok
em ML S ey o SRR PE R o - B TS H R & MasterFormat ¢
HR- o AP e H (R ARME M A ApT) T WA SR

MasterFormat #* »t5 1 B3k 3PP st ﬁ B PR EC[L] o

MY IR RS E O~ 1 A28 26> i 4+ £ R Construction Market Data”

»

M A g1 42 AT A 0 RSMeans[3] - RSMeans #& & 5 35 & %> > 54 > ¢
Z ™ Master Format %45 5 2 fg&mﬁ % % 2 ik UniFormat % g (T A et =B i
% cRSMeans FH E{ AT F 5 - £ - "5 - F(=BP)T 31, % 316 B
1 &BH X Z R S fic o RSMeans i & 2. = A T3 ,L¥§9Eﬂ%iiv FFERALAT
MR AFTANERGAG ez L AT F > HREE T RY T2 2 AF
MAEIARLPHEM ~2F 1 RBER 7 REFUEEIRPFEHRATANELE X
BREBIEY D g;ﬂuﬁf V3SR E TR 2 1 RIS SR 0 355 ERRE* RS
Means #7#& 2_ = & T > 4o f R F[4]E 2 F A L@ v [5] -

i * RSMeans i& {75 § fz § p¥ » ¥ E 4% MasterFormat 95 & £_04 9 25045 7 #-
H 3% #0555 Line Number % 6-8 75 = CSI Master Format %% » s 4 #% ] = RS Means
piFRERN MDA & BIEP ATE TS 45 i%.: H = (Unit) ~ £ %1 F7(Crew) ~ P A&
£ (Daily Output) ~ #7% 1 p#(Labor Hours) ~ & # % 1 % (Bare Labor) ~ & #%3k % 7 (Bare
Equipment) ~ & #& % * 34 (Bare Total) ™ 2 7 & 4% 5 * £ 4]/# 4% § (Total Overhead and

Profit) % » 4-[®] 2-1 #77n - RSMeans i a Fat 2 20 ke f ~ Wt p ~ gapruz
ERFeTRELTH S F - ERTRErF 2 FRH5(Crew)z 2 & - H 2477 &

1 p#(Labor Hours) » 4 Crew C-30 % b(4 B 2-2 #777) » » B 1319 & 75 1 R E
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dEEI B I ERRIPEEP PR E-FFIEp R Gl Y1 Epa
T8 P AANE o T A L RS (FEL TR A C0BBEITH p R
PRL 8 P e i EUEJI R ST ¢ ok B en8 =4 1 & 42 (Cost Per Labor-
Hour)sk + 2 1 pr(E ok 2 A5 - H 093 1 )T 7 @R H 2 4 ~ 45 -
# 1§ 4& o RS Means Online 37 & % 7| ¥ # 3 4 Microsoft Excel # (48 2-3 #777) -

WM R E M0 R BB RE  TT FIS LA

liekmber &/ Desciption Unit Crew — Dally Output Labor s BareMaterial  BareLabor  BareEquipment  Bae Total
OO0 oS o PR ST T BV Y
033101900010 CONCREE HAND M for s s et s

033101900050 Incudes bulkfcal agaregat, bulksand, bagged Potiand

033101900060 Cement (Type 1) and water, Using gas powered cement mier

033101900125 I 3 Q150 005 3 I3 18 Bl

B 2-1 8 A 45§ 6|
(FA- &k * & 5 $2F RS Means Online)

Crews - Standard

Incl. oS
Crew No. Bare Costs Subs O&P Per Labor-Howur

Bare Incl.

Crew C-30 Hr. Daily Hr. Daily Costs o&P

1 Laborer $37.90 $303.20 $58.15 $465.20 $37.90 $58.15
172.80 190.08 21.60 23.76

8 L.H., Daily Totails S476.00 $655.28 $59.50 S81.91

5are Incl.

Crew C-31 Hr. Daily Hr. Daily Costs O&P
1 Cement Finisher S45.65 $365.20 S67.70 $541.60 $S45.65 $67.70
1 Grout Pump 373.00 410.30 46.63 51.29
8 L.H,, Daily Totals $738.20 $951.90 $92.28 $118.99

B 2-2 1 ST 47§ b
(FAHL %k © & 5 5~ p RS Means Online)
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ARBIM 24 & HBEEYRNEHBIEEFER 7T

Description
LineNumber  [Sour
{ce

Topographical survey, conventional,

120 22113090020 iy AT 5 (27)Acre s 2000|S37500|s 1660 S 41160

Selective concrete demolition,
reinforcing 1% - 2% of cross-
sectional area, break up into small 16 25|CY.
pieces, excludes shoring, bracing,
1000 |30505100060 saw or torch cutting, loading, haulng,| BS S - $ 9500|S 1455]S 109.55
Pointing masonry, tuck, cut and re- 20 o1lsF
4000 140120200300 point, hard mortar, running bond BRIC =1 sl S 0S6|S 462 S - S 5.18
Selective demolition, wood framing,
700  |60505100120 timber connector. large, nailed CLAB i S - S 6251]5S - S 625
Selective demolition, thermal and
moisture protection, downspouts, 350 0.02|LF.
5000 70505100120 including hangers CLAB $ - $ 08]S - S 0.86
Windows, solid vinyl replacement,
double hung, insulated glass, up to 8 2|Ea
80 80153810020 83 united inches CARP S 34000|S 9400 S - S 434.00
Ceiling demolition, drywall, furred and 300 002lsE
2000 }90505100200 nailed. remove CLAB 3 Y S - $ 075]S - S 0.75
Central vacuum, motor unit,
400 |110505100130 residential or commercial, selective CLAB
Office systems furniture, panel hung,
50 125813100100 acouystic panel 43" h x 24" w, NRC $ 320008 - S - S 320.00
Fre alarm device, maintenance,

remove and replace (reinstall), incl
remove, disconnect wire 5.33 1.5|Ea.
terminations, store, reinstal and
S0 280130513300 reconnect wiré terminations ELEC S - S 8200 S - S 82.00
Piing special costs, cutoffs, concrete S5 1.45|ea
100 |310660140500 ples, plain PILE ! 7 )
Slurry seal (latex modified),
waterproofing, membrane, tar and 233 0.17|SY
2200 320113613600 fabric_smal area B83 S 1405|S 685]S 07518 21.65
Maintenance grading of roadways, 8 2lHr
45 340113100100 mobiization/demobiizaiton B11L - $ - S 8800|S S200]|S 180.00
Cieaning of marine pier plies, using
pressure washer, exposed wood 17 0.94|Ea.
100 |350150100100 » r. S lon m B1D S - $ 3550|S 1535]S 50.85

Total ) 1,839.69 |
B 2-3 8 1§ & 4795 %
(F s

$ - $ 15000 ) S - S 150.00

$ - $ 67008 - S 67.00

kih : F @ #Pp RS Means Online)

ARFREGAY L RF E IS A H G o MasterFormat 01 & § - 4 &
Fd o g% RSMeans Py 3 &3 4c B & 1R 2 A(drX 2R - REGFF - EF
F) PHRAKIEGFREDOL B P SIPHBZ 5B Bt »FFE 5] o - &

HEARELER FHEEIRSRAGE e FHET Y 2L 8 S & h 0%-10% ;
iRKE TR S 5%15% o

RS Means Ir pFi% -4 UnitFormat 55 & g7 ot =8 G 5§ > L 1 BB H
# = L UniFormat 2 58 & 555 0 {6 4 7% 5 UnitFormat Level 3 %% > = p /B R] 5
Means p {7 2 & & * + » RSMeans # & - &30 2 ”Lr,i.#\ﬁ Pl B TE A
AL (Bl 2-4 91m) 0 F ¢ f 7 F RS L R (140kgf/lemn2) ~ R D R B~
FPUEHOHETE > F-HR P HORp HFEI YA BT EE-H 2
R ERI AR A o Aok R H R 2 AR PN F 0 dei 2 5 280kgffemn2 0 2 AL
4 5 © <} JE & 3 > RSMeans + [r PF3t i *ﬁﬁ#m%ﬁ#f R O

7 4 Excel #4c Rl 2-5 #1
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Bl 2-5 1 5 & *ﬂi%]

17

ﬂ{%q’;ﬂj
%k 0 F % #Pp RS Means Online)

(F

Assenbly Number / Description Unit Matera Installtion Tok
AL0101102300 Load 3.9 K1F, ol capaciy 3 K, 4" widex &°dee, plai LF. 930 105 205
AL0101102500 Load 5. KL, ol capcty 3 K, 24" wide x 12" e, e, Lf 1115 Hl 4%
A10101102700 Load 111 KUF, sl capct  KSF, 24" wide 12 e, Lk 1115 Hl 41.%
AL0101102900 Load .8 KLF, s capacty 3 K, 32" widex 12" ey, ein Lf 030 %18 468

B 2-4 % 3] A %ra 55 4 47§ b
(FA &k & 5 2 RS Means Online)
antity Number Unit 08P 08P Total O&P 08P 08P &P
Strip footing, concrete, unreinforced,
A10101102100 load 2.6 KLF, scil bearing capacity 3
150 " " wi M $ 865|% 1718 2036(S 1.29750($ 1.756.50 | §  3.054.00
Strip footing, concrete, reinforced, load
A10101102500 5.1 KLF, soil bearing capacity 3 KSF,
500 12" deep x 24" vide LF S 16.75| 8 1956 | § 36.31(S 8,375.00 | $ 9.780.00 | S 18,155.00
1 A10000000000 Strip footings SF s s s C s s R s
Cast-in-place concrete column, 12"
810102011050 round, tied, 100K load, 10’ story height,
2500 110 Ibs/LF, 4000 psi VLF. [$§ 1090|9% 22428 3332(S 27,250.00| $ 56,050.00 | S 83,300.00
Cast-in-place concrete column, 12"
B10102011090 round, tied, 150K load, 12’ story height,
75 111 lbs/LF. 4000 psi VLF. [§ 12151§% 23928 36078 911.25(8 179400 | § 270525
Concrete block (CMU) partition, regular

4 [SHa0i021000 weight, hollow, 4" thick, no finish sk. |s  213|s  sa0ls 753|s 852|s 2160|s 3012
©20101100550 Stairs, CIP concrete, w/landing, 12

10 |risers. w/o nosing Flight |$ 127500]|S 249750|$ 3.77250( S 12.750.00 | § 24.975.00 | § 37.725.00
D10101101300 Hydraulic. passenger elevator, 1500 Ib,

4 2 floors, 100 FPM Ea. $46,900.00 | $1540000 (5 62,300.00 [ $ 187,600.00 | § 61,600.00 | $ 249,200.00

Architectural equipment, bank
E10101100100 equipment drive up window, drawer &

5 mike. no glazing. economy Ea. $ 7.60000|S 1.175.00|$ 8.775.00 | $ 38.000.00 |8 5.875.00 | S 43.875.00
F10101200110 A suppartad - Poly

10 vinyl fabric. 240z, h 5000 SF SF S 2900] S 031§ 2931| § 290.00|S 310§ 29310

Remove trees & stumps up to 6 inches
G10101201000 in diameter by cut and chip and haul
1 away stumy Acre $ $ 6.300.00 (S 6.300.00 [ S $ 6.300.00 | S 6.300.00
Remove brush by saw, 4'tall, 10 mile
oy |Bii0le02000 |hau| cycle Ace [s - |s 3s0000]s 380000 S 95.00000 ] § 95.000.00
Total $  276,482.27 S  263,155.20 § 539,637.47




ARBIM >4 &P HBFEERERBEEER2 T

# B UniFormat £ MasterFormat i * %5 1 & A 247 % # > BV 44 T B] 2-6 <21 b % ]
223 > 354 1 WBS 24 0 (FLIEE 3 bl AR

g
£
= ot
3} e v g 8
E g2 & g &
g 222 ,.5f%%
s Sesp 354582850 £87
T (355858828 P25
Design g 5.25%5‘3}:’8:53.5‘5&5”2
Uniformat gUOwUEEBHQmw Lo O=@
Level 2 Level 3 oDz 838388580 Y
01 Foundations 011 Standard Foundations
012 Spec Foundation Cond
02 Substructure 021 Slab On Grade
022 Basement Excavation
023 Basement Walls
03 Superstructure 031 Floor Construction
032 Roof Construction
033 Stair Construction
04 Ext. Closure 041 Exterior Walls
042 Ext. Doors & Windows
05 Roofing
06 Int. Const. 061 Partitions
062 Interior Finishes
063 Specialties
07 Conveying Sys.
08 Mechanical 081 Plumbing
082 H.V.AC.
083 Fire Protection
084 Spec. Mechanical Systems
09 Electrical 091 Service & Distribution
092 Lighting And Power
093 Spec. Electrical System
10 Gen.Cond. OH&P
11 Equipment 111 Fixed & Movable Equip.
112 Furnishings
113 Special Construction
12 Sitework 121 Site Preparation
122 Site Improvements
123 Site Utilities
124 Off-Site Work
B] 2-6 UniFormat ¥* MasterFormat 4&*L B % [B)
(FARAR: 2340)
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% = & Uniclass

Uniclass # &= R A & % T34 R ¢ (Construction Project Information Committee,
CPIC)>+ 1997 # 1245 1SO 12006-2 #t¥m W cuz A F A~ 55 > CPIC d ¥ R 2 7IFFE A
£% & ¢ (The Royal Institute of British Architects, RIBA) ~ # ® 2 7343 R £ 7 & ¢ (The
Royal Institution of Chartered Surveyors, RICS) ~ &= -k ¢ F # B(The UK Contractor’s
Group, UKCG) ~ = B 2 * 1 f2fF & ¢ (The Institute of Civil Engineers, ICE) ~ & & 2 4%
FFE AR 1 A2FF & ¢ (The Chartered Institutie of Building Services Engineers, CIBSE) ~
# W8 7IFFE AR E ¢ (The Chartered Institute of Architectural Technologists, CIAT)
2 xR 2 74FirEid § ¢ (The Chartered Institute of Building, CIOB) 1% = - Uniclass 7
A WA ARIEFIFER O P F S AL 3 AT fra A4 é)%:f[isl 43 - > CPIC *%
F B3 7 Uniclass Il 3 3% 4 { 37 -

2015 # Rk P MR AEB A TR AR I FLMEH S TG E) B
Bos A kAR R R (AoR] 2-7 1R ) K - AT D RRAPF A A S 4 S
BB tdhdt s HIPAM L o 24 v 3B 3 HE A Vo b de kA
S ERA L I0AFE Y F30FLET CBFEZH e LR Y I EEEACHR
HAH A5 30,100 301030 FHE R RS 2 H - 304 0 k(s L i
30_10 30 25 A4k 5 TE12 2 4 S(4o) 2-8) o pH v PREA B A E L F 4 ARY PR D
RIS FiRRE TR BB B R PR ARERF AR RGP
e ® > [ TS ERARTT S 5 Ss_25_30_20 PP K 2 d5 vk siende 2 k18 Ao[6]

Complexes

Spaces

'-‘
-
v

v »~ - v

‘ ’m
- -8 -
‘ .' ’

] 2-7 Uniclass Il % & #f
(FAL kiR o 27 g K2
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ARBIM 22 & HEFEERNERBIEEEFRZFY

5.3 % . Roof, loor and paving systems
55.30 10 oo Pitched, arched and domed roof structure systems
SN0 0 W Frane oo s e
SN0 0 10 %0 Gt mingens
&MML%% non oy Heavy steel roof framing systems

B) 2-8 Uniclass Il ﬁﬁ%jpa 5
(4L kiR« http://www.cpic.org.uk/uniclass2/)

% = & OmniClass

OmniClass 1 f2.4, A %748 5 CSI =iy » 1t 4= & i A 45 (UniFormat)fr i & A

3

(MasterFormat) %78 » H ;& ¥ 7 22 8 > 4 Sir 8 82410 3 5 »@_ﬁiigﬁp\%#ﬁﬁ,
T EAAA O PEMEBAMARE LATA LV EIHAFE c RAH/LE
o E TR SN S Bl R oW S HEFBN L S R
it 4oB) 2-9 477 o 22012 & £ M BIMRE P chg o gt 15 BE 3 > 4w N
LEEFANNIE B ARG e o AETFENRY BET-HAFAPIE 525

FEAAE S REFE-1FAENE R 2BEFT-AS5EFAL T EREP IRGF B
v 10 % 2L R R B R A RYEEA Y s (UniFormans o ¥ 22 i § ¥ 0

(R FE LR 0l & (MasterFormat)#B[1]  p # R+ & * ¥ >t * CAD i % H
PR LA S RS A NHEREF LRI RBRRE FAF LT
POt R AT R HF kP E LR R T P F R OmniClass * CAD #c /&
* § b 4eF] 2-10 #i o [7]
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Table 22 Work Results

>
>

I

R

-ﬁ”{

éff’%‘-“

OmniClass Number Level 1 Title Level 2 Title Level 3 Title Level 4 Title
22-0157 16 Temporary Pest Control
22-0157 19 Temporary
Environmental Controls
22-015723 Temporary Storm Water
Pollution Control
22-015726 Site Watering for Dust
Control
22-0158 00 Project Identification
22-015813 Temporary Project
Signage
22-015816 Temporary Interior
Signage
22-017000 Execution and
Closeout Requirements
22-017100 Examination and
Preparation
22017113 Mobilization
22017116 Acceptance of Conditions
22017123 Field Engineering
22-01712313 Construction Layout
B 2-9 OmniClass % 22 7 &
(F L kiR - http://www.omniclass.org/)
ET&W-Q\TWMTmmx-le-M o)==
5] File Edit View Modeling Analy Detailing D gs & Reports Tools Window Help - &%
dE|we|aczaf0cocd | BPET 2| ST I NMTEF2LF| 2\ Q80 @ » 3
.\ iy .\ .)‘ .J (E) ﬂ d _]( — = _— — - = — e — ™
B Model Organizer =
(@0 v
w 14 Spacese by Form (0) - Name =
=-8f] 21 Elements (0)
8l 21-21 00 00 Grade and Subgrade (0) g VYoca-
81l 21-31 00 00 Site Finishes (0) g8 vssi
= gﬂ 21-41 00 00 Structure (0) 88 VSSr
5 21-41 11 00 Substructure (0)
8.“31] 21-41 11 11 Foundations (0) e
@ 21-41 11 13 Foundation Stabilization (Q) —
& 8ff 21-41 11 15 Basements (0) -_NEs
@ m 21-41 11 15 11 Subgrade Walls (23) & VSS
= m UDC 21-41 11 1515 Civil Defence Shelter (2) &= VsS
8} P 23-25 10 14 Ready Mixed Concrete (12) = VSS
81] P 23-25 10 27 11 11 Reinforcing Steel (152) = VSS
8il P 23-25 1027 11 14 Reinforcing Steel mesh (2) = Vss
'a'ﬂ P 23-25 10 27 11 21 Reinforcement Couplers (0) = yes
"u P 23-25 10 27 11 27 Reinforcement Accesories (34)
8l 21-41 11 17 Fioors on Grade (0) o fo &
< m | » <« »
Ready Objects: 202

ENLAT 2T B8 B e B

‘CIE\ Auto v Viewplane « Outine planes

EE-@=E

Database stored - Use shit+scroll wheel to view different componenthee TS

0 Pan Cunent phase: 1, Phase 1

1 + 0 object(s) selected

I &

B8] 2-10 OmniClass & * ** Tekla Structures Model Organizer

COBie

(- ) COBie fj

(FH5im: 5%

[Fls

\

S

(i

4

2

P [7])

N

\>‘_
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S B BIM 22 &b ol 5 R 2 B 50 o it 2 P

(

BMEFT W oA E M FEE p K &1 2 aaF - Construction Operations Building
information exchange (COBie) 4= = # W& 1 ZA7 7 &3 E @ < (USArmy ERDC)
22 NASA >t 2007 # #7 X e 3 B chfd = %o s 3 MR REE A 7 3034 (National
Building Information Model Standard, NBIMS ) c— i & 3% > p enf 3t g A F3 1 42
AERFHNBEF > BT M AR EE I PR TR RS R G RIFY IR
o EFFAFEAP N X FIEAS S P FEERIAEL 2 - Tk 4 AW
FREAF A GEPEE A2 6 FILERFEZEAEEEZ EEFFY > 72 £3F
AR H L RPHENTAEL 2L LB A (s BRE B2 KETE

SN

2E) A2 AR S YT IR LAEP ERF(rR B A ST A

RETWe) FLFR- B AAM2 EATALHBERS P 2 AR EL
fo NAEE RPN BB B D S AWIAEZ TEAR R e
ol (T2 H5 > M R 231 BIM B BT 0 @ COBie T 2 ik
B L YN ALK Y E Y R R RS

COBie ¢ ¢ 7 FAKK “TL & hdf it~ T > Ak pRFF ~ 1 F
H#& 2 BIM #:3] 15 COBie Tty iz enT & > #E0 K & o
b’%&%ﬂ-’éﬁ CEREE SRR ST % —‘kp 3@]/\ ERWHIMS R ¢ FA
RART X WRFRRETHFRTERETI O FXFREKA DRJEFR - &
R R e SRR o A S R A LRI F & 1546 COBie - R hm
ZEIRFEFFTRPEBLZTA ABRELTAFERY (IoF 2-11) - £ &=
FUT 2R FRILRRA
1. v EAge* - ";ﬁw%l/\ ’ ?3?%1:"..2@ % = i * (one input, many outputs)
2. TR - F W&J/\ » ¥ % % 2 Pz ak(one input, many checks)

30 TRAIHFII -FEFARS T kSRR ™ (one format, many paths)
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b
R:%
\_

\

—
o
&

i BREE - Bith - @EEH -
1218 - IRAIER TR -

B8 1A

Bl : ERMKINEEE S ENES -

=M ERIRFRAENTIEEUE -

/ KNS B RBNEREN -

il R - (R B TR DR B/E -
o 43l 2 BEHRIER S ENES
# i ¥ B BREG -
e . ERERRER SRR -
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67 |Slate.F2-108 volker.thein@bentley.com [2010-02-08T18:25:38 |Slate F2-108 Slate Tiles I TriForma |IfcCoy
68 |Slate.F2-208 volker.thein@bentley.com [2010-02-08T18:25:38 |Slate F2-208 Slate Tiles TriForma |IfcCoy
69 |Doors--Door-3 volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 0.750 F1-203,F1-204 |2, Ground Floor.dgn,Design Model:38579 TriForma [IfcDo
70 |Doors--Door-4 volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 0.750 F1-103,F1-104 |2, Ground Floor.dgn,Design Model:38855 TriForma |IfcDos
71 |Doors--Door-5 volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 0.750 F2-207,F2-208 |3 First Floor.dgn,Design Model:29841 | TriForma |IfcDoy
72 |Doors--Door-6 volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 0.750 F2-107,F2-108 |3,First Floor.dgn,Design Model:29550 | TriForma |IfcDoy
73 |Doors--Door-10 volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 0.885 F2-205,F2-203 |3 First Floor.dgn,Design Model:28678 'MFlmnlllcho-
74 |Doors--Door-7 volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 0,885 F2-106,F2-108 |3 First Floor.dgn,Design Model:29106 ‘MForml'hcho'
75 |Doors--Door-8§ volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 0.885 F2-206,F2-208 |3,First Floor.dgn,Design Model:28862 TriForma [IfcDo
Parts & Doors--Door-9 volker.thein@bentley.com |2010-02-08T18:25:38 [Swinging Door 0.885 F2-105,F2-108 |3,First Floor.dgn,Design Model:29382 TriForma |IfcDo:
77 |Door~Moor volker.thein@bentley.com |2010-02-08T18:25:38 [Swinging Door 1.250 F1-104 2,Ground Floor.dgn,Design Model:34027 TriForma |IfcDo
78 |Doors--Door-2 volker.thein@bentley.com [2010-02-08T18:25:38 |Swinging Door 1,250 F1-204 2,Ground Floor.dgn,Design Model:33485 TriForma |IfcDos
79 |Tub 107.F2-107 volker.thein@bentley.com [2010-02-08T18:25:38 |Tub 750x1600 F2-107 Bathtub 750 x 1600 mm TriForma |IfcFlo
80 |Tub 207.F2-207 volker.thein@bentley.com [2010-02-08T18:25:38 |Tub 750x1600 F2-207 Bathtub 750 x 1600 mm TriForma |IfcFlo
81 | Wall light duo.F1-104 volker.thein@bentley.com [2010-02-08T18:25:38 |Wall light duo F1-104 2-light wall lamp TriForma |IfcFlo
82 |wall light duo.F1-204 volker.thein@bentley.com [2010-02-08T18:25:38 |Wall light duo F1-204 2-light wall lamp [TriForma [IfcFlo
83 | Wall light duo.F2-107 volker.thein@bentley.com [2010-02-08T18:25:38 |Wall light duo F2-107 2-light wall lamp TﬁFormillchlo
84 |Wall light duo.F2-207 volker.thein@bentley.com [2010-02-08T18:25:38 |Wall light duo F2-207 2-light wall lamp | TriForma |IfcFlo
85 |Washbasin 103.F1-103 volker.thein@bentley.com [2010-02-08T18:25:38 |Washbasin 330x450 F1-103 Wall-hung washbasin TriForma |IfcFlo
86 | Washbasin 203.F1-203 volker.thein@bentley.com [2010-02-08T18:25:38 |Washbasin 330x450 F1-203 Wall-hung washbasin TriForma |IfcFlo
87 |Washbasin 1071.F2-107 volker.thein@bentley.com |2010-02-08T18:25:38 hbasin 380dia F2-107 Wall-hung waschbasin 380 mm diameter TriForma [IfcFlo
88 |Washbasin 1072.F2-107 volker.thein@bentley.com [2010-02-08T18:25:38 |Washbasin 330dia F2-107 Wall-hun waschbasm 380 mm diameter ITriForma |IfcFlo
i« 4> W\ Instruction { Contac  Faclty { oot  Space { Zone A T50) 25 : : g : ; ‘ T« >
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13-110000

prl’hnitg'l'yps
ZENRNCRE

Amounts of space establish for development of design
scenarios

13-111100

Planned Work Space ST
P

Spaces planned to perform a function in support of the
occupant business objectives. AR THEE LI R
HRREZ M

13-111300

Planned Building Service
Space 3BURIRER B2 N

Spaces planned to support the operation of the building
enabling the occupants 1o work in a safe and supportive
environment, % RIS REVEMBE R EU S ERE
RERET LENRARE
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Planned Amenity/Support
Space HIUTEF W T RE
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21-01 10
21-01 10 10 Standard Found TR
21-01 1010 10 iR
21-01 1010 30 d {5250
dation Subpl S

2101101090 ¥ Comp L |
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B i
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22-013119 Project M IHes

201311913 Pre uction M [ERR R E]
2201311916 Site Mobilization Meetings It % & g%
2201311923 Progess \Ieeung Hres
22-01311933 Pr ion Meetings 4SBT &%
22-013123 Project Web Site 2 #5445k

22013126 Electronic Commumication Protocols 3 - {= {23

22.013200 _CI'__onsn"ucrion Progress Documentation

22-013213 ] Scheduling of Work " {FR5#2

22013216 Construction Progress Schedule # 1 RS
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‘7'\ 01 3” "3
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i e

22-013243 Purchase Order Tracking $RIS27 5GP

22013500 Special Procedures 57 ¥
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OmniClass Table 23 - Products £ & (2012-05-16)

Produts used on the

Site Products Fi 87 project grounds and
23-11 00 00 2
& site. {EFHTEMFHR
bl 3T
Plates or augers
imbedded in the soil
that limit lateral
building movement
23-111100 Ground Anchorages Hf§# to prevent structure
failure. & A 1A
EIiE SURIER ©
AR i‘“?%
> IR H&S
Retaining Stabilizing Ground
23-111111
Anchors S5 8%
Retaining Stabilizing Ground
23-11111111 :
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Stabilizing Ground Grouted
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Anchors 8 IEH A it i
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dE
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3 T 0
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