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ABSTRACT

Keywords: BIM ~ numerical simulation ~ project scheduling - project management -~ database

system

Building information modeling (BIM) has been recognized as a revolutionary change for its
applications in the entire lifecycle of a construction project. However, the applications of BIM within
the construction domain still have a lot of potential. This research presents a BIM-based framework,
which integrates a numerical simulation-based project scheduling and management system, a work
breakdown structure and database system, and a MD (multi-dimensional) BIM model creator. The
numerical simulation-based project scheduling and management system can develop the
near-optimum schedule plan according to project objectives and project constraints. The work
breakdown structure and database system can organize takeoff data generated from BIM model
according to activity, and perform the database management. The MD BIM model creator links BIM
model with scheduling simulation analysis results of numerical simulation-based project scheduling
and management system to construct a MD BIM model (i.e., BIM + schedule + related data). A case
study focursing on exporting takeoff data from a BIM model and using the work breakdown structure
and database system to organize those data according to activity is subsequently presented to

demonstrate the methodology.
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Contact 201707-03T01:12:56] _2017-07.03T01:12:56 1] o.01]concacts per Object [P2aple and Companies |
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Note: manufacturer and modsl addsd on Typs
Note: seris! and tag addd on Component
] From [ count_|Retio[Key [contenss’
|spare of | Type. [onsite andrey s
Resource 0| 0.00[Resources perType Required materials, tools, and training
Jab o] 0.00[1obs perType P, Safety, and other jobplans
Note: warranty information added on Type
[she=t From rin |count[Ratio[Key [contants
38 |Document o] 0.00|Documents per object 411 2pplicable document references
(2] [sctribute | 2017.07-03mp12:56]2017-07-03m01:12:56] 2472] 26 62 Awribuses oer Obie [Pracerties of referenced item
W04 [0 esrtion {Contace Pty Flor / Spece Zone { Type | Companent/ Svstem /Assemoly / Connection ) Spere { Resouree {1£ | ¢

B 4-33D BIM #-3| COBie #23:% 4% %

(B % kiR 2375 2 B HETE ERR)
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§ 3D BIM R AR F AWl g e B4 £ Ra2E > F0j 3D BIM 03] B & &
Fire2 COBe R\ MEFTHAZIBRHRIN L1 >+ B2 RRETPRAHWTRY -
AR T E A R 12 Microsoft Access # AT T (F e fREHE TR kA (4oR] 4-4
SER)LTEA fREHEH i 0 9 3D BIM #:3] COBie 23 fh% Tl 236 1 1 i 7 & £ > 11 4]
e T RA R EARRE A P E AN E W A R R R A

Mook sccers NS T TS, |

File Edit View Insert Format Records Tools Window Help

- & &SRV 4 el = R
~ | System -0 ~| B I U & - - © o
Main Switchboard EI@

TAE s fResi R ETFHE R4

Labor/Equipment Management
J aterial b anagement

J Space Management

J Agctivity M anagement

J Purchase Order Management

J Accounting/Cost Management

_ | Esit

2

A R A
(R5 Rk 2357 RHETOEFER)

B 44T 1 ivhfa% ﬁaa*\ FLE k3 3 f

o #H 3w :3DBIM #3] COBie ®:\ % Tl k1 (T o 2 S £ ATH &

Bo* T GEARSHEE FAE ks, 1 A fRBEH R  #%F £ X 3D BIM f3] COBie
RS ETH S R 11 RA 2 € BT

“J\;’:

(1) #7% 3D BIM #24] COBie 2 X fh% ¢ 15 2 % b F &R TR L T 1 (74 i
’Ef—i ?%Fii,fi oo FAu[ZEE A P\?'iiiﬁ‘%'lﬁi}ii%\» s 4[] 45 #ra o

(2 porEE 22 FAEHT
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AEARB L IE T TR I BFTHH = L4 4oB 46
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boB] 4-9 # 7 o
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(B Microsofe Access - Cobie Space.Table-Tobie] NN R s e S |
File Edit Wiew Insert Format Records Tools Window Help
¥-H &k¥ - 2lil % E ] mAE-| G .
Cohie Space Table|  CieaedBy | CreaedOn | Cagpory | Fleodlame | Description ErtSysttm |  BnOhert | Botldentfier | RoomTag | UsableHright | Grssfma | Metbhma |
| | Userumknown@u: 773 _E2F 01:12:56 n, 1#E 1 FigE Aawtodesk: Revit 20| [ieSpace INE31heQXKSMW s 3500 310829 310829
L s Userunknown@u: 773 4 011256 n 188 1 wE Autodesk Revit 20, lieSpace ORI TBkey: nfs 3500 30435 30455
[ s Userunknown@u: 773 27 01:1256 n HE 1 wE Autodesk Revit 20 TicSpace ORI TEkgy: nf 3500 30,345 30,345
N Userummown@u: 7/3 |47 01:12:56 n. H#E 1 EE Awtodesk Revit 20, [cSpace IVEIQtegitpzbQl n 3500 30507 30507
| e Usermknown@u: 773 £ 01:12:56 n 1BE 1 wE Awtodeske Revit 20| eSpace O VRVl TBkey: ns 3500 30988 30988
| |7 Userunknown@u: 73 4 011256 nf 8 | wE Autodesk Revit 20, licS pace VRVl TBkey: nfs 3500 31,198 31,198
ES Userumkmown@u: 7/3 47 01:12:56 na HE 1 R Antodesk Revit 20 oS pace INE3ThoQR5Mw nf 3500 1081222 1081222
Iy Usermkmown@u: 773 £ 01:12:56 nh 1BE 1 BUFREEE  Awodesk Revit 20 Felpace INE31heQX MW ns 3500 6218 6218
L ls Userunknown@u: 73 _E4F 011256 nf 188 | wE Autodesk Revit 20| licSpace 7RVl TBkey: nfs 3500 308645 308645
| oz Userumknown@u: 7/3 27 01:12:56 na 18E 1 RS Atodesk Revit 20 cSpace CigT4BFmTEINFC nf 3500 29,545 29,545
| l2s Userumkmown@u: 7/3 L7 01:12:56 n. H#E 1 Fifi Awtodesk Revit 20| [feSpace (i8J4BFmTEINFC nfs 3500 54,0125 540125
| |2 Userumnown@u: 773 £ 01:12:56 n 188 1 PR Awtodesk Revit 20 eSpace Oi8J4BFmTEINFC s 3500 1129713 1129713
e Userunknown@u: 773 27 01:1256 n 88 1 PR Autordesk Revit 30 TicS pace CiT4BFmTEINFC nf 3500 1762260 1782260
| |3 User.umknown@u: 773 47 01:12:56 na HE 1 ERE Autodesk Revit 20 oS pace OifJ4BFmTEINFC nf 3500 49,0868 49,0868
i Userumknown@u: 773 £ 01:12:56 nh 188 1 wE Awtodeske Revit 20 TeSpace VRV TBkgy: ns 3500 20345 291345
L Userunknown@u: 73 b4 011256 8 | wE Autodesk Revit 20, lieSpace VRVl TBkey: nfs 3500 291345 291345
| |z Userumkmown@u: 773 _L4F 01:12:56 na 18E 1 1R Antodesk Revit 20 oS pace OigJ4BFmTEINFC nf 3500 36282 63,6282,
101 Userumknown@u: 773 _E2F 01:12:56 n 1#E 1 RS Aawtodeske Revit 20, [eSpace OMOE ¢CS14VA nfh 3500 4.3753 4.3753
| iz Userunknown@u: 773 4 01:12.56 n 188 1 wE Autodesk Revit 20| [ieSipace VRVl TBkey: nfs 3500 291345 291345
[ o User.unknown@u: 7/3 27 01:1256 n H8E 1 wE Autodesk Revit 20 TS pace VRVl TEkgy: nf 3500 309013 302013
L 1z Userumlmown@u: 7/3 |47 01:12:56 n, HE 1 EE Awtodesk Revit 20| [fcSpace ORI TBkgy: nfs 3500 291345 29.1345
| s Userumknown@u: 773 £ 01:12:56 n 188 1 wE Awtodeske Revit 20, eSpace O VRV TBkey: ns 3500 20.345 291345
| s Userunknown@u: 73 4 011256 8 | wE Autodesk Revit 20 licSpace VRV I TBkey: nfs 3500 291345 291345
E Userumkmown@u: 7/3 47 01:12:56 nh HE 1 wE Atodesk Revit 20 oS pace ORI TBlgy: nf 3500 30,345 30,345
L 17 Userumknown@u: 773 £ 01:12:56 n 1BE 1 wE Aawtodeske Revit 20| BeSpace VRVl TBkey: nfs 3500 291345 291345
it Userunknown@u: 73 4 011256 8 | wE Autodesk Revit 20| licSpace VRVl TBkey: nfs 3500 32,9435 32,0435
[ oo Userumkmown@u: 7/3 47 01:12:56 nh HE 1 REXE Amtodesk Revit 20 oS pace ORI TBlgy: nf 3500 E8.6701 £8.6701
P Userumknown@u: 7/3 L7 01:12:56 n, 1#E 1 b Aawtodeske Revit 20| [eSpace OIKENPLOVSB0Y, s 3500 882605 882695
5 Userunknown@u: 773 4 01:1256 n 188 2 RIFR Autodesk Revit 20| lieSipace WDhASKAPADPY, nfs 3500 4.7368 4.7368
[ leo Userunknown@u 7/3 27 01:1256 n 88 2 -2t Autordesk Revit 20 TfcS pace NDhASKaP4DEY nf 3500 297459 1978450
e Userumkmown@u: 7/3 |47 01:12:56 n. 18T 2 2] Awtodesk Revit 20| [eSpace WDhASKaPADPY nfs 3500 6.7665 6.7665
| las Userumknown@u: 773 £ 01:12:56 n, 18 2 BE Awtodeske Revit 20| eSpace WDhASKaPADPr nfs 3500 56,325 56,325
s Userunknown@u: 73 b4 011256 8 2 g 3] Autodesk Revit 20| licSpace WDhASKAPADPY, nfs 3500 24,755 24,755
| e Userumknown@u: 7/3 |47 01:12:56 na T 2 i Autodesk Revit 20 oS pace WDhAFKaPADPr nf 3500 1627495 162.7492
ES) Userumknown@u: 773 £ 01:12:56 n 188 2 ERE Aawtodeske Revit 20| BeSpace WDhASKaPADPr ns 3500 71671 71671
| a0 Userunknown@u: 73 4 011256 8 2 i Autodesk Revit 20| licSpace WDhASKAPADPY nfs 3500 17795 T
ES) Userumkmown@u: 7/3 47 01:12:56 nh 8T 2 S Amtodesk Revit 20 oS pace WOhAFKaPADPY nf 3500 3043 3043
ES Userumknown@u: 7/3 L7 01:12:56 n, 188 2 EE Aawtodeske Revit 20| [eSpace 2BCYNoghtuQPE nfs 3500 302863 302863
HEN Userunknown@u: 743 4 011256 188 2 wE Autodesk Revit 20| licSpace 2B MNoghtiQPE nfs 3500 30592 30592
E Userumknown@u: 7/3 L2 01:12:56 nh. 188 2 wE Atodesk Revit 20 cSpace TR oghtuQPE nf 3500 300495 30495
ES Userumknown@u: 7/3 L7 01:12:56 n. 188 2 EE awtodesk Revit 20| eSpace 2B NoghtuQPE nfs 3500 31.283 31.283
D Useramlnown@u: 773 £ 01:12:56 188 2 wE Awtodesk Revit 20| eSipace 2B NoghtuQPE n 3500 3043 3043
HEE User.unknown@u: 7/3 27 01:1256 ns 88 2 wE Autodesk Revit 30 TfcS pace FBHCYNoghtu QP nf 3500 3054 3054
EA User.umknown@u: 7/3 47 01:12:56 nA. 8T 2 wEE Amtodesk Revit 20 oS pace B NoghtuQPE nf 3500 31073 31073
| |s2 Userumknown@u: 773 £ 01:12:56 n 188 2 EEEWE  Awodesk Revin 20 Felpace WDhASKaPADPr nfs 3500 20442 204242
| a7 Userunknown@u: 73 4 011256 8 2 BIFTEAREE | Awtodesk Revit 20 licSpace WDhASKAPADPY nfs 3500 606277 606277
E Userumkmown@u: 7/3 47 01:12:56 nh 8T 2 S Amtodesk Revit 20 oS pace B oghtuQPE n 3500 3043 3043
| las Userumknown@u: 773 £ 01:12:56 n 188 2 bz Aawtodeske Revit 20| BeSpace WDhASKaPADPr ns 3500
| les Userunknown@u: 743 4 011256 188 3 g A Autodesk Revit 20| licSpace IV gwaSdCHOYW, nfs 3500 24,725 4,725
55 Usa- unkmown@u 73 L2 01:12:56 na 188 3 wE Atodesk Revit 20 cSpace IV gwaSdCROYW n 3500 31073 31073
o L an e P, PP — PR P Py e P, P,
Rgsarh RCIKR| 116 _ﬂ_[_[ of 116
Datasheet View
o = = ) 77 ., %2, 4L
B 45 #P~ 3DBIM 2 T2 M1 P4 @2 FHRE &4
LL 1+ Nz . > 7‘.,, // L’VL'
(B F kiR 2357 A R TOE FEF)
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Microsoft Access - [Cobie Space_Adjust_Table :_

File Edit View Insert Format Records Tools Window Help

- EH &V 8l 5| "% #h
Cobie Space 1D | FloorMae | Deseription | UsableHeight | Metdwea |
| IS 1 FIEE 3500 31,0829
HE B 1 mE 3500 30455
|8 B 1 BwE 3500 30,345
! 188 1 'S 3500 30,507
4 18I 1 BmE 350 30988
|7 IS 1 mE 3500 31.198
Es IS 1 I 3500 108.1922
|28 #BiE 1 RIETEEE 3500 5318
3 i 1 mE 3500 30,8645
a7 18IS 1 HBHERT 350 22,545
|2 IS 1 [ETzid 3500 54,0125
25 IS 1 FSERR 3500 1125713
| #8ig 1 FaERe 3500 1782060
e B 1 B 3500 49,0868
|14 18IS 1 BmE 350 29,1345
(11 HE 1 e 3500 20,1345
|22 IS 1 HRAERT 3500 £3.5982
(101 183 1 HREiHE 3500 45753
12 B 1 mE 3500 29,1345
10 S 1 BwE 3500 302013
|13 S 1 B 3500 29,1345
|15 IS 1 mE 3500 29,1345
|18 183 1 BE 3500 20,1345
|9 B 1 mE 3500 30,345
17 S 1 BwE 3500 20,1345
13 IS 1 mE 3500 32,5435
|20 I 1 BERE 3500 3,670
A g 1 FERE 3500 84,2655
Hb! HE 2 FEiIFf 3500 47368
49 1 2 R RS 3500 20,7859
|48 &R 2 EE 3500 6.7665
48 18I 2 BE 350 56,325
|43 18ig 2 %A 3500 24,755
a1 HE 2 I 3500 162,745
D B 2 ERE 3500 71671
4o 1T 2 Fiff 3500 24,7795
E: 18I 2 BmE 350 3043
|30 1T 2 mE 3500 30,2963
HE! IS 2 mE 3500 30592
I B 2 BwE 3500 305495
|35 S 2 mE 3500 31.283
E 18I 2 BmE 350 3043
|33 1858 2 BE 3500 30.54
e IS 2 mE 3500 31073
|52 8IS 2 BEEEHEE 3500 04242
|47 g 2 EIET LS 3500 E0.6277
EE: 18I 2 BmE 350 3043
|45 1T 2 I 3500
= IS 3 HRAERT 3500 24.725
|55 18I 3 BE 3500 31073
i Hh = A B R A TH = Areey e aatel]
Recond: 14 4| 16 _» | v of 116

Diatasheet Wiew

Bl 4-6f 2827 FAUFTHABRLIFHNEFH &

AR A

(B2 KR A5 % 4 RIRTHY FER)
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Microsoft Access - [Mapping_Space Object_Comj

File Edit View Insert Format Records Tools Wi

E-EH &SRV =
Space Obiect ID | Space Component D
|6l sc55
|82 sc56
|63 5c57
| sc58
|68 sc59
|10 sch
) scil
|87 scbl
|68 schl
|69 5063
17 schl
|0 sc65
| schb
|7 057
Y schl
| schd
|1 el
|78 570
" 5c7l
|8 572
|80 Kok
|8l sl
|82 S5
|83 ledl]
19 ST
|10 578
U 5079
| scl
|1e 580
|17 seil
108 sch2
(1= schd
1o schd
- |m sc85
|1z 5Bt
(114 sl ?
C|11s schl
|16 i)
|12 scd
™ 5¢0
1 scl
|7 scal
M scH3
8 s
- |8E e
|87 sc96
|88 sc?
|89 s
=0 sCH
id
Reco: M| 4| 17 »[m of 117

Diatazheet Wiew

Bl 4-7 24 3DBIM %] = % &2 1 3 4 4 (d Hclp ~ i

%

ST e

GRS T ks 6.2 1)
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Microsoft Access - [Map;i_ng_Space Component,

File Edit View Insert Format Records Tools Wi

B-Ed &V
Space Componzat ID | ctiviyD |

| |scl 29
L |=cl0 13
| |scl0 91
| [sclOl &2
| |sellz @3
| |scl03 o
| [sclid 95
L |aelos 97
| |scl0b 98
| |sell? @
| |scl08 117
R 113
| |sell 14
| |scllO 119
| |sclll 120
| |scll2 121
| |scll3 122
| |sclld 113
| |eells 123
| |scllb 113
L |=cl2 15
L |ael3 16
| |scld 17
| |aels 1%
L |sclé 0
| |scl? 21
| |scl® )
| |scl9 23
e 5
B !
- 25
| [sc2 %
| |sc23 27
e 28
| |scs 30
| |sc26 31
Y 32
| |sc2B a3
| |sc29 3
| |sc3 &
| |sc30 35
E=) 36
| |sc32 37
| |sc33 3
e 39
| |sc35 4
| |sc36 40
E=G 41
| |sc3B 43
| |sc39 45

Record: M| 4 117 dl of 117

Datasheet Tiew

B 4-82 1 3DBIM i34 21108 (J BB 2 w5 M & 7R 4

(B2 KR A5 7 4 RIRTHY FER)
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Microsoft Access - [Activity Information_Table - T=bl<] N S —

File Edit Wiew Insert Format Records Teols Window Help

E-E &y I WL E YR M e EBE B,
Artvity D | Artivity Description | StrtTime | FiishTime |  Doustion | ActvityBudeetCost | % Compler |
| 1t kK  ERIEEEA - B
L 10 ERAEERD=2.0M, FIIZFEM)
[l D=3OMAME B ER TS
Lt TEEE A FLD=1.5M FHIHIEA)
Lol REEERRLES
| 12 D=40OMME ETRER TS
L1 FIERITRE L EE
k] B (D=2, 0M, SFAHE RN
L m SEiE R R L EE
L4 #TRRE L LS - TR
L4 FIFRIAT R L EE
L 1s B ERE D=1 SN RN
| |15l FE B R L EE
L 18 EfZZERD=1.5M FIZEM)
L 161 FoERIAT R L EE
L7 Ratt
L |17 FoE B RE L EE
L |18 B35 A TLILIMHLIM, SFHHEELAM)
LA 1m FEERIT R L EE
| |19 TIERER [FI9HEIFE 2nM]
L | TESE A FLO=1.50 FHHEEL M)
L la D=1 50MMPVCE BRI [FI980EL IM]
| |22 B354 T (5 EMGAM FASHEREOM)
|3 SEEAHEERELERE  D=1500mm
|| FEIES R B - D=120m » S48
L |25 VEATER RREE
L2 -t el
| lo7 BEE BTN Sk 2 iRE - BEIMENEE
| |23 SBAEAEIEHE - FakiR - B ARMEIEYEE
L 139 BRI a R Y - R B e A B R
ED) HEYEE - EERIE
k! RS RE LR E - R Q0w ¢ AC(1}20
L |32 EESRERERTD
e FEREE
ES BREREE  SRE
Y TEi%E B A (L=2m B LA _E&354055)
L |36 HEER  PERERS - MCT
|37 THa 0 T RA(SHAREEY) - =% 1 (D=6~8cm» L=240m)
L BERRLEE - BERRE
L 139 BERRLEEEE
L |4 BB AR o R 0 Lt (BIBATERE » F&ELTERE
L) RECHENER - PERE
EY HAALHE (FREERE - HER)
| |43 AR B B » D=800mm » =3F - &AFEEE
| |45 TERE  EE L - Ty
L 148 HATRE L E BED - D=f0mm - ZFE - SHFEEE
| |47 EIEFRS I - BB R Som
LY HeAR B URSEABREE » A0ZH< A00nm » 300 W< 500mm + (&5 - EHE)
L 14 BB UREEBE) » 4002 H=2600mm * 300 W<500mm » (&5 - B8
| |5 EEELEREEN - 88
Record: 14] 4| 19 » | 1| of 50
Datasheet View

B 4-9 21 m FaFaL L

(B2 KR A5 % 4 RIRTHE FER)




Microsoft Access - [Mﬁw_ﬁ)uew: SeﬁQue_

File Edit View Insert Query Tools Window Help

B Ry |iaasyoa-t|%uw=zs | @NBa 2.
Cobie_Space Adjust Ta.. Mapping_Space O... Mapping_Space . Activity Information T...
* * %
Space ObjectID my]]) Y Brtivite gzscriptinn
Space Component ID Start Time
Finish Time
Dhration
Activity Budget Cost
% Complete
S 2 . 1 22
B 4-10 3 LT 2 B S HHR M 1
4. o . > [N PSRN .
CEEEE Ve i s 1))
E Microsoft Access - [Activity Spm:eiduer)y : Select Quel
Ele Edit Wiew Insert Format Records Tools Window Help
- 38R Y BB |0 BN TEY AR EBE- 0.
Aty D | Aictivity Description | S@tTine | FinishTime |  Dumtion | FloorName | Descriphion | UsableHeight | Total Usable Area
| 1 ok - B BEELA BE L EE 3500 30507
| |lo Bl AR (D=2 OM, B HEFAM) #E L EE 3500 302013
L D=30OMAE BB TS 188 1 e 3500 43753
L TEsR ATLD=1 5M, P RM) BE 1 EE 3500 29,1345
| |12 DAMMS BRI TS 188 1 EE 3500 201345
| |13 BRI (D=2.0M FLHEFOM) BE L EE 3500 29,1345
| |14 SRS LA » FHIEIM 188 1 EE 3500 22145
| |15 SEIE D=1.5M F1FZRM) B8 1 EE 3500 29,1345
| |16 BRI D=1 M FLHEFAM) BE 1 EE 3500 29,1345
| 117 fat 188 1 EE 3500 201345
| |18 HIFAFLILIMELIM FLIHIT] M) BE L EE 3500 32435
| |20 TasR A TLO=1 M, FHHEEL M) 18 1 EBERE 3500 686701
Clm D-LCMMPVCEEER 5 [TFI51M] #E1 EE 3500 98,2605
| |22 B35 A TLS M0 6M, TR ROM) #E 1 HHRR 3500 63,6282
| |33 SEEABHERBELER » D=1500mm 18 1 SHE 3500 49,0858
P FRIEEASERRLES  D-100m » S8 BE 1 FabtR 3500 178.226%
| |25 JEAREE R R 188 1 Bt 3500 1129713
L 1% EERE BE L BIFT 3500 540125
| |27 B BT (S L) - BEIMEHEE BE L bt 3500 22,545
| |28 BIEMHEENE Bk - B HREIEYEE B8 1 BIFF R 3500 6218
| |29 BEREERITE SRR HA Y - RN AR RS AEER BE 1 FagE 3500 31,0829
L |30 HEIEYIEE - EHEEHE 188 1 FEER 3500 108.1222.
e BE R SE o R 90mm » AC()-20 1#E2 el 3500 30552
| |32 BESRERENE 188 2 EE 3500 3073
| |33 HEEER B/E2 =& 3500 3054
L |H ERENE - SRE 188 2 EE 3500 043
|35 TESEIE B (L=2m BB L L3544 BE2 EE 3500 31283
] BEER - PEERTESE - MCT 18 2 EE 3500 0,435
| |37 1L - T FARSPSEEE) =% 0 (D=b-%om  L=240cm) BE2 =& 3500 3043
| |38 REIRE L 0 REERRE 18 2 EE 3500 302863
| |39 BERHLTEERE wE2 EE 3500 3043
| |4 ERHE L AHHE » S5 ¢ Lfm » (BIBATRE - FE5E I THEN 188 1 =& 3500 30988
| |40 REUHEIER - BEERE wE2 BiIfi 3500 24,7795
|4 AFLH (EREETE - HEA) wE2 R 3500 162.7452.
| |43 SR LT BT « D=800mm * ZBF  SETEH wE2 1R 3500 2.755
| |45 1EE - BT by BE2 R 3500
| |46 SR E BT « D=0mm * =B F  SETEH BE2 = 3500 56,325
| |47 ZHERE RN - BEEHER m #®E2 EIFTERRE 3500 B0.E277,
| |48 HAEH + VLB  A00=H<800mm ¢ 300 W<500mm »  (&EHZ - EiF) B2 BE 3500 67665
| |49 HEACEE - UREE(B4E) » 400= H<f00mm * 3002 W 500mm (& B ~ [E/4) BE2 R 3500 29,7859
I EEELEREET  SiEE 188 1 EE 3500 30455
|50 okt 1BE 2 Bt 3500 71671
L5 D=XOMMPVCE B R AR [FHEiRLa] 188 2 RIFfT 3500 47368
| |52 AMTEER - BEEEE wE2 EEEEE 3500 04242
| |55 BERRLERER ¢ FHIES 0o » A1 2nE 18 3 EE 3500 3073
) i - ATERL - 3ER BE EE 3500 30345
| |&3 FEMAR R HEEE <10m 7 J0ZHE < 350km 188 3 figi il 3500 75
| |es PR L - B8 (2 0 B BS 0 BEEE 188 3 BIFTERRE 3500 E06278
L 17 R » A TER L R <n ) SHERSES 188 1 EE 3500 3198
Lk S pASEHE - FEEE (3R - 07003 BE L EE 3500 30,8645

B 4-11 iesgw F R EF DL 135473 3D BIM 3] F 42
R
£

(R 5 kiR 23527 R TOE FER)
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et BIM*t 22 A1 422 Tl e PRz i &

%y 33

L

FANP: S 2

~>3(p p Excel #i\hExwd

e

BIMAEZI P ok FAD S Gl (e 37 5% 3

. p g4~ #3DBIMBARTH T 7 TP ik
. # i 3D BIM #°3] P fw £ TR & 5 & Excel #3540 %
o g T ivsfagips FRE A 3 iFa Rt i
J 3D BIM #-3] m 4 Excel 7\ A% kel fva R R EATE £
EI - AR Hhx EATEF E SBDBIM AP w i TR
SR S A O TR 2
o HF- 1 p %L~ 3DBIMEARTH T TP wk
.

2 Autodesk Revit B kx5
FTarp i /B

£« # 3DBIM#3)» p Revit " wmi /#cd
| BT e o & fé%ﬁﬁ?%‘ri@ﬁ R FORP L 0 4Rl 4-12 3

Iy 3 -FNS

4-15 #+

kDUQEJULLHFbEEJI:I% B OO AR IEE B 508 5 Wy @
# II E=2 »‘I' =4 e&x §1 ®FpF 28 9% & =2 ﬂ}_‘_ A% 4Ar Ix e 4 6= ® =R g K K wAH
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