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As a result......

Inefficiencies, mistakes and delays account for $200 billion of the $650
billion spent on construction in America every year.

New wiring, The Economist, January 13th, 2000

In the UK alone, the annual cost of rectifying construction defects caused
by poorly detailed drawings and operatives being given incorrect
instructions has been put a £1bn (=$1.66bn).

IT Construction Best Practice service, http://www.itcbp.org.uk
The process of construction is itself repeated in its essentials from project

to project. Indeed, research suggests that up to 80% of inputs into
buildings are repeated.

M4i, http://www.m4i.org.uk



Modelling

Information

B |M

Building. Ir

=
=3

for

SCE

ation-Modeling

A0S et
? 3L i Y



S NBIMS

Building Information Model Definition

National BIM Standard Definition of BIM — buildingSMART

A Building Information Model (BIM) is a digital
representation of physical and functional
characteristics of a facility. As such it serves as a
[shared knowledge resource for information about a
facility forming a reliable basis for decisions during its

life-cycle/from inception onward.

B ouidingSMART

Initiative

NIBES 2008
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Presenter
Presentation Notes
BIM這個資訊平台就好像醫學你面的電腦素描器一樣，他不但為我們提供傳統的平面資訊而且更為我們提供三維、四維、五維資訊
來支持我們的決策。
A series of digital models (3D geometries with information) + A series of new (revised) processes that helps reduce inefficiencies and risk 
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BIM這個資訊平台就好像醫學你面的電腦素描器一樣，他不但為我們提供傳統的平面資訊而且更為我們提供三維、四維、五維資訊
來支持我們的決策。
A series of digital models (3D geometries with information) + A series of new (revised) processes that helps reduce inefficiencies and risk 
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A series of digital models (3D geometries with information) + A series of new (revised) processes that helps reduce inefficiencies and risk 
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Grasshopper - panelization of fins
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DESCRIPTION

DRAWING NUMBER

P PRIMARY V CLADDING B10A/T/WKT/AAT/AB5/021/001
T TERTIARY FIN CLADDING | B10A/T/WKT/AAT/A65/021/002
EA EASTERN ARCH CLADDING | B10A/T/WKT/AAT/A65/022/002
SF SOUTH FACADE CLADDING | B10A/T/WKT/AAT/AG5/022/002
SWT | SOUTH WEST TERTIARY B10A/T/WKT/AAT/AB5/021/002
FIN CLADDING
W GLAZING B10A/T/WKT/AAT/AB5/022/001
SWW | SOUTH WEST GLAZING B10A/T/WKT/AAT/AG5/022/001
FB FOOT BRIDGE ONE B10A/T/WKT/AAT/AB5/301
D1 PLAZA SKYLIGHT B10A/T/WKT/AAT/AGT/301
D2 PLAZA SKYLIGHT B10A/T/WKT/AAT/ABT /302
L LIFT B1OA/T/WKT/AAT/AGT /501

SECTIONS THROUGH
SECONDARY STRUCTURE

B10A/T/WKT/AAT/A65/015







CONTEXT

e.g.P3506P008

% STARTING OF
STRIP NAMING
(LONGEST SPLINE)

S06

SO03

PoO1 . )- STARTING OF
) STRIP NAMING
(LONGEST SPLINE)

s04 / “‘ .*7501

e.g. P3S01P003

S03 -S02

STRIP NAMING CONVENTION
(CLOCKWISE., FIRST STRIP
STARTS WITH LONGEST OVERALL

STRIP NAMING CONVENTION
(CLOCKWISE., FIRST STRIP STARTS
WITH LONGEST OVERALL SPLINE)

SPLINE)
. Nomenclature - Fin Cladding NAMING CONVENT 10N: . Nomenclature - V Cladding NAMING CONVENTION:
(2 e.g. F1 ELEMENT/ STRIP(S) / PANEL(P) (1) .. P3 ELEMENT/ STRIP(S) / PANEL(P)
b E.G- F1/ SXX 7/ PXXX : E.G. P3/ SXX / PXXX N
F1503POT8 P3517P123

Express Rail Link - Consultancy Agreement No. C801 | Detailed Design for West Kowloon Terminus | Architectural Presentation | CONTEXT OF SITE | Vicinity of HK
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Express Rail Link - Consultancy Agreement No. C801 | Detailed Design for West Kowloon Terminus | Architectural Presentation | RENDERING | View onto Public Plaza



X 050 : 00 f
f9) Be Edk Wew [nset Format Took Dats Window el
NN NEVETIE Rk 2 AR R e A RR L N VTN % ) 210 +|B 7 U|EEEES % R
R30 - i3

A | B [ ¢ T ©o T €& 1T F T ¢ T W T 1 T 4 T ¥ T L T W T n 1]
1 P01 lengl PO1y## lengl P01 z## lengl PO2x## lengl PO2y## lengl PO2z## lengl PO3:x## lengl POSy## lengl PO3z## leng! PO4x## lengl PO4y## lengl PO4z## leng! Panel Typesdiot
2 |P3S06PODT | 149572632 431241138 30997 4089 150034.006 44497 0923 312011007 151472165 44220 6936 29756 4955 151017994 42846 0425 29553 4116 P3SOEP001
3 |P3S06P002 | 150034.096 44497 09231 312011007 150490205 458725015 314002904 151935 45597 7674 20955.086 151479.165 4422006936 29756.4955 P3S06F002

P3S06P003 | 150490205 45872 6015 314002904 15094093 47250 3052 | 31594 9821 | 152385.473 | 46977.2334  30149.1841 151935 45697 7674 29955086 P3S08P003

P3IS0EP004 | 15094093 4725030521 31594 9821 151386.267 486304698 317851616 152830.57 48359.0618 303387820 152385473 46977.2334 301491841 PISO6P004

FP3SOBPO0S 151385267 48630 4698 317851616 151474689 48906 7825 318226539 152918.944 486357079 303761618 15283057 4B8359.0618 30338.7828 P3ISOEPO0S
P3S06P006  151474.609 48906.7625 310226539 151913.575 502897323 320073072 153357.585 S0020.3276 30560.3477 152910944 48635.7079 30376.1616 PISOEPO0G

P3IS0BPO0Y | 151913.575 S0289.7323) 32007.3872 152347.08 51674.9657| 32187.576 153790.836 51407.2369 30740.0246 153357.585 S0020.3276 30560.3477 PISO6P007
P3506P008 | 152347 08 516749657 32187 576 152775147 53062 4739 323632813 154218667 52796.4316 309152314 153790636 51407 2369 30740.0246 P3S06P005

@/ ||| e
|

10 [PISO6P0O09 | 152775147 53062.4739) 323632813 153197.744 54452 3272| 32534 6167 154641.09 54158.0429 31086.0665 154218667 52796.4316 30915.2314 P3SOEF009
11 |P3S0EPO10 | 153197 744 54452 3272 32534 B167| 153281.603 547305766 325683694 154724924 S4466.654 311197184 15464109 54188.0429 31085.0655 P3ISOEPOI0

12 |P3S06P011 | 153261.603 54730.5766 32566.3694 153697624 56123.188 327345715 155140841 55861.1282 31285.4274 154724924 54466654 31119.7184 P3S06P011

13 |P3S06P012 | 153697 624 5B123.188 32734 5715 154108128 57517.7488 32896.4211 155551.199 57257 4509 31446.6027 155140.841 55861.1282 31285.4274 P3506P012

14 [P3S06P013 | 154108.128 57517.7498 328964211  154513.02 58914.0007 | 33053 6684 155555863 56655.1793 316035689 155551199 57257 4509 31446.8027 P3S06P013

P3S06P014 | 154513.02 589140007 330536684 154912075 B0311.9726| 33206.0604 | 156354 833 60054 3601 317554805 156955 BE3 58655.1793 3160E5.5689 PIS0EP014

P3S06P01S | 154912275 B0311.9726) 332060504 154991.455 B0591.8003 332359403 156433.956 BO334. 4167 317852395 156354833 600543601 31755.4605 PISOEPO1S

 |P3S06P01E | 154991.455 605918003 332359403 155384039 61992164 333823144 156526.258 617359125 31931.1206 156433.956 60334 4167 317852385 P3S06P016
P3S06P017 | 155304.009 61992.164 333823144 155771.104 63394 5402 335236095 157213.056 B63139.4019 32071.9532 156626250 B1735.9125 31931.1206 PIS0EFP017

9 |P3S06P018  155771.104 633945402 335236095 156152.641 £4799.0536 33659.8994 157594.320 545451147 32207 8035 157213.036 63139.4019 320719532 PISOEPO18

1 |P3506P020  156528.665 66205.8406  33791.3960 156603 207 GB4G7 4657 33817.1437 158044.711  BE235.2527 32364 5566 157970193 B5953.318 32338.8909 P3S06P020
P3S06P021 | 156803.207 B64587 4657 33817.1437 156972591 E7B96.8372 33943.1573 158414.002 B7646.2548 32490.1972 158044.711 BB235.2527 32364.5585 P3S0EP021

P3S06P022 | 166072501 B780G.8372 339431573 157336.320 693079002 34064.607 158777619 G9058.83 32611.2857 158414.002 A7646.2548 324301972 P3S06P022

15
16
17
18
19
20 |P3S0OBP019 | 156152641 647990536 336598994 156528665 662058406 337913989 157970.193 65953318 32330.8909 157594329 64545 1147 32207 8035 P3ISOSP019
2
22
23
4

P3S0BP023 | 157336329 BY9307 8002 34064 607 157694 338 707205482 341813772 1891355 70472822 37276793 158777 619 G2058.83 32611.2857 PIS0EP0Z3
P3S06P024  157694.338 7O720.5482 341813772 158046.558 72134 4265 342931711 159487 514 71887 6646 32830.0806 1991355 70472822 327276793 P3SOEP024

P3S0BPO25 | 158046.558 72134 4265 342931711 188116297 72417.2914 34314 8748 1509557 191 721706364 32860703 159487 514 71867 6646 32639.0806 P3ISOEP025
P3S06P026 | 1568116.297 724172914 343146740 158461 474 73032.0687 | 344197934 159901 955 735855129 329652043 159557 191 721706364 32860703 P3ISO6P026

} |P3S06POZ7 | 158461.474 | 73832.0667 | 34419.7934| 158800.798 75247 6674 34518.19268| 160240.723 750005299 33063.172) 159901.955 735855129 32965.2043 P3IS0EPOZ7
P3S06P025 158800798 75247 6674 3451819208 15913434 76664.522 346096093 160573.676 764164942 3315415389 160240723 750005299 33063172 F3S06P020
PISOBPO29 | 15913434 7BEE4.522| 34609 6099 159462105 7E082.6518  34693.7628 160S00.837 77833.534 33237.8995 160573676 7E416.4942 33154.1589 PISO6P029
P3S06P030 159462105 780526818 346937628 159526.064 7O366.4655 347096976 160265.574 78117.0662 33253.7554 160200837 77833534 33237.8935 P3S06P030

P3S06P031 | 159526.964 78366.4655 34709.6976 159847.917 7978C.6690 347848936 161285941 79536.0393 33326.5833 160965.574 78117.0662 33253.7554 P3ISOSPO

P3IS06P033 | 160163.369 B1209.1412] 348527734 160473.329 82633.6703| 3435237 161210348 52330.68678 3345659580 161600.864 B0957.37609  33396.1369 PISOEP0O33

5 |P3206P034 | 160473.329 826336703 349135237 160777.356 840585399 34967.1102 162213.944 838047494 33509.9212 161910.348 B2380.8678 33456.5958 P3ISOEP034
P3S06P035 | 160777 356 840585399 34967 1102 160837 419 84343 4967 349769482 162273925 540895132 335197114 162213.944 53804 7494 335099212 P3S06P035

7 |P3S06P036 | 160637 419 54343 4967 34976.9482) 161133.92) 85768.179 35021.638 ' 162570.037 | 85513.2534 33564.1916| 162273.925 B84089.5132 33519.7114 P3S06PO36
P3306P037 | 16113392 B5768.179 35021.639 161424.472 B7194.961 35058.7408 162860.157 865938.7178 33601.1181 162570.037 85513.2534 33564.1916 P3S06P037

2
28
2
30
3
32
33 |P3S06P032 | 155647.917 797866628 34784.8956 160163.369 812091412 34B852.7734 | 161600.864 80957 3769 33396.1360 161285941 79536.0393 33328.5833 P3S06P032
34
35
3k
i
38
39

PIS06PO38 | 161424.472 B7194.961| 350587408 161710.115 BB626.5835 35086.1259 163145242 BE366.1089 33630.3397  162860.157 BEY38.7178 33601.1181 PIS06PO3H

40 (F3506P039 | 161710.115 BBG26.5835 35088.1259 161991.372| 20062.1491 35109.5513 163425.853 898006144 33651.6209 163145242 98368.1089 35630.3397 P3506P059

41 |P3206P040  161991.372) 900621491 351095513 162046.965 903486387 | 35112.6371 163461.328 S0006.742 33654.60692 163425853 5906006144 35651.6209 PIS06P040

42 |P3506P041 | 162046.985 90348.8387 35112.8371) 1625200456 91777 2531 351241735 163754377 915132313 33666.1912 163481.328 90086.742 356548892 P3IS0EFP041

43 [P3S06P042 | 162320.456 91777.2531 | 351241735 1625082 475| 93187 6147 | 351269396 164016.680 929250915 33668.9867 | 163754.377 | 91513.2313  3366E.1912 P3S06P042




case '®':
plindex] .x
hreak;
case 'y':
plindex] . ¥
hreak;
case 'z':
plindex] .=z
hreak;
default:
Mes=zageBox.
hreak;

i

System. Convert, Tolouble (para. AsValue3tring () ) 2

System. Convert, ToDbouble (para. AsValueitring () ) ;

System. Convert, Tolouble (para. AsValueString () ) 2

Show("Wrong format of parameter nawe');

CladdingPanel cl = new CladdingPanel(p, PanelCounter); // new panel created from li=st of points.

double Ares mZ2 = cl.Panellires 4 1000000;

fdfourrent family type parameter is updated with wvalue of Area mz ;

document . BeginTransactiont) ;

if{ symbol.ParametersMap["irea™] .3et (Area mz) == false |

i

MezzageBox.Show ("Wrong paraweter type'™) !

i
docwment . EndTransactioni) ;

ArrayQfPanels.iddicl); // new panel inserted into the array of panels

4/ diwvision by 1000000 to get area in mE from mms

output += cl.Uniguelwmber + "+ Area wZ2 + " " + cl.T edge[0] + " " + cl.T edge[l] + " ™ + cl.T edge[2] + "
/f creating panel ohjects in space

document . BeginTransactiont) ;

FamilyInstance instance = document.Create.NMewFamilyInstance(location, symbol, StructuralType.Non3tructural) !

document. . EndTransactioni) ;
i
/i MessageBox . 3how (output) ;

"+ el.T _edge[3



4 Sle aaw e et e e R e et et T iR il e R - e R R = p R S e O = e e =R e

Math. Mys (nextPanel .G edge[0]
k&
Math. Mas (nextPanel .G edge[1]
k&
Math. Mas (nextPanel .G edge[2]
k&
Math. Mis (nextPanel .G edge[35]
k&
Math.Mys (nextPanel .G diagonal 1 - G diagonal 1) <= tolerance * Math.3grt(z)

o edge[0]) <= tolerance

& _edge[l1]] <= tolerance

G edge[Z2]) <= tolerance

& _edge[3]] <= tolerance

!

1 return true; }
else
{ return false; i

'
fiendregion

public class Group

{
public int GroupMumber:
public double[] Edge: ffarray of lengths of groups's edoges.
public double Diagonal; //length of group's diagonal.
public double Area; f/area of a groupped panel;

double toFeet (double walue) //convertion of linear =sizes for family instances

i
return valuse * FACTOR MMCoFT:

double tol3gFeetidoukble walue)] /Sconvertion of areal siges for family instances
x
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N&18d 545

E8351 ;176
B Hvl‘,. N 818387.365 N@18371.601
E&s1ia%%0 E 835119668 NB18351.522
29 EL mm‘e Emsizatia
e

i N 618331.436
= E 835125002
EL 37.358,

+

/ Nate314128
E835123.646

Notmedes EL 38155,

E 835005,778 y -

81836361 / N518360.532
ot / E 835114581
15539 N818301.022

N B18287.997

E 835118299

EL37.432
£)

N 818256.521
E 835108.080
EL 30.945.

-

IS0 - P3

Express Rail Link - Consultancy Agreem No. C801 | Detailed Design for West Kowloon Terminus | Architectural Presentation | RENDERING | Evening View
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Express Rail Link - Consultancy Agreement No. C801 | Detailed Design for West Kowloon Terminus | Architectural Presentation | RENDERING | View of Pedestrian Links




Panel P3S03P082

Group ..

Edge 1.

Edge 2.

Edge 3.

Edge 4

Diagonal .... 1405 mm
Area ......... 0,400 m?

Panel P3S02P082!

Edge 2 ...... 8443 mm
Edge 3 ...... 1400 mm
Edge 4 ...... 8443 mm
Diagonal .... 8558 mm
Area ......... 11.992 m?

Express Rail Link - Consultancy Agreement No. C801 | Detailed Design for West Kowloon Terminus | Architectural Presentation | RENDERING | Interior View

Group ........ AL 40
Edge 1 ...... 1347 mm
Edge 2 ... 276 mm
Edge 3 ...... 1354 mm
Edge 4 ...... 276 mm
Diagonal .... 1379 mm
Area ......... 0.392 m?

Panel P3502P081
Group ........
Edge 1 ......
Edge?2......
Edge3...... Edge 1 ...
Edged ..... Edge‘a
Diagenal ... Edge 3
Area.......11.801 m? Iédge4
Diagonal ...
Area.........

Group

Panel P3S03P079

Panel P3S04P079

Diagonal ... 1379 mm
Area......... 0.392 m?

Panel P3S02P079

Group <AL 29

Edge 1 ...... 1400 mm
Edge 2 ....... 8443 mm
Edge 3 ...... 1367 mm
Edge 4 ...... 8443 mm
Diagonal .... 8651 mm
Area.......11.801 m?

Panel P3503P078

Panel P3S04P078
Group ..

Edge 1 .....

Edge 2 ......

Edge 3 ......
Edge4 ......
Diagonal ....

Area o

Group ........
Edge 1.

Edge 2.

Edge 3......
Edge 4 ......
Diagonal ...
Ared ..o

1354 mm

276 mm
Diagonal .... 1378 mm
Area ......... 0.392 m?

Group ........ AL 29
e 1400 mm
8443 mm
e 1367 mm
: ...... 8443 mm
Diagonal ..., 8551 mm
Area ......... 11.801 m?




Schedule of panels

Point 2

Point 4 Canter of wi

P02 x Fo2y

B3z

504 x Play Pliz__ Cx

pasi0ee71 |8 18200 1835101802 518401012
b8 | & 535102 %

18280
18391
18528

—
835101802 818401012 12280 835103856
835102588 818399625 12410 835104710
835103312 818398241 12560 835105447

18688

7118528 |835103312 818398241 [12560

835104033 818336862 12745 835106166

8445

835104033 |318396862

18736

835104175

12786 835106580

8313

%

1835106783 |818381211

835103228 |813385543

21001

26 83510

6

8313

154 835111787

8313

e ool

835111414 |818379769

22582

16822 835113994

8313

335113315 |818373375
835114909 |818368280

24534
26832

835114877

18888 £35115808
21297 835117532

8313
8313

ale

o

835104175 |818306588

18942

835104883

2448

835110405 | 818382531

1597381834746 22094

13005 836107001
16305 835113187

Ba45

335110918 {313381150

16476 |812383392 22459

835111414 B1B378768 16734 & 5

|225682 |835111511 818379492
835111987 618378111 |1

1318381762 23013

23465

835111987 818378111 17278 835114283
835112447 8 6730 17757 835114755

NSNS

830112447 |818376730

1835112890 |818375351
835113398 | 818373701

23338
24432
25052

835112890 818375351 18258 835115217
835112315 18781 83511
835113802 8 0436 835116156 |8

oale

835104863 |818395227

835105522 |318393385

835106181 /818382551

835108308 |316380843
835107510 {818389599
835108097 |816388252

19170
18
19674
20006
20300
20608

5 835107673
00 835

o

835106783 13770 835108960
835107510 14116 835108702
8351080987 14422 835110304
835108670 818386800 14745 835110860

oo o

835108670 |818386300

20934

§35109228 818385543 15084 £35111460

1835109337 |81 271

21346

108878 815383806 15516 835112126

835109872 818383908
83511 818372332

]

835114189 (818370871 |2

21710
5580
26145

835110405 15800 835112864
20002 §35116558

114559 & 20585

116946 |

5555114550 815369518 |2

35120084 |818372092 26716

5114508 818368280 21178 835117316

PISD1PCY1 [635120157 81837 1625] 26632

[835114977 [818368015 21297 |835120513]818370490 27416

835115304 815366697 21896 635117738 [818369257 [24360 | 1483

Lorlonon orlenlonlon o

=

Remark: An above table is a portion exiracted for presentation purpose from the full schedule of panels included in the BIM model.

Panel P3S02P002

Group ....... AL 14

Edge 1...... 1583 mm
Edge 2 8445 mm
Edge 3 1367 mm
Edge 4 8445 mm

Diagonal .... 8568 mm
Area ........ 12573 m?

N 818401012
E 835101802
EL 12299

| Edges ...
Panel P3501P009
Group ........ AL §

N 818404239
—E 835106871
EL 18290

Panel P3S01P002
Group ........ AL 1

Edge 1.
Edge 2 ......

Edge 4
Diagonal
Area ..

13111 m?

Express Rail Link - Consultancy Agreement No. C801 | Detailed Design for West Kowloon Terminus | Architectural Presentation | RENDERING | View from Roof Landscape




13111 39333 mE
13010m*  13.010m7
250am? 15564 me
12901 M 103.208 m?
12788 163433 M

K 12861 12681 n®
- 401,734 m?
AL &
N 818398670 AL
E 835109844 lﬁ W
EL 18950 [k a6 12068 m?
AL 14 [a568 12573 37.718mM¢
AL 15 18560 12479 mt 12479 m?
N 818405541 AL 16 3556 12372 - 95.979:-'
AL 17 \asa7 12311 mt
E 835106129 13 e o
AL 18 5534 12.208 m?
EL 1 8228 AL 20 18531 12102 m
AL 21 3529 11,984 me
AL 22 8527 11871 m?
AL 23 |82g95 2361 m 2597amt
AL 24 8624 11.742 2 70.462 m?
AL 25 8524 T1674mt_B1.716me
AL 26 8624 11585 ¢ 34.788
AL 27 8539 11848 mt 93,185 me
AL 28 |8548 1714 35.143 mE
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CONTEXT

P3 - schedule of finish groups

Surfoce Finish

Finlsh [Weather-proof [Trofficable {Outside/ | Acoustic Therma
Group nislk Finish Perforgted |Thickness| Inside |Insulation|insulation
@5 Ho L Yes
== Ne N v o
. - T I m Vs
i I Ve A
l i y
o T eTae I 7
P3 - scheduls of finishes Segment 01 - OB P3 - schedula of finishes Segment 01 - 08
Surface Finish | | Surfoce Finish |
Finish |Weather-proof |Trofficable Outside/| Accustic Therma| Finlsh |Weather-proof |Tr ie |outside/| Acoustic Thermal
Pane Group £ inish Finish |Perforated |Thickness| Inside |Insulation |Insulation Panal | Group Finish Finish |Perforated |Thickness| Inside | Insulation |Insulotion
RN T | o T f | & = z E 0 T
s T o ic Totata o ) ;
o 7 I m [ Tots 5 o m
e |- IS I EE 3 ; 5 G WL =
| [ = Tt — r
T O T ] Edge 1.
o ic o i ] Edge 2.
o & T I ] Edge 3 ....
o = I o o o Edge 4 ...
o = = Tovaid 5 : 5 - Diagonal .
o o T Tots Tae 3 o > Group(Size) ....
o L ) £ ! Group(Finish)... F 1
| I E ] fotsia Ra
| Ne I ] Tt 7 ]
i B (B 5 g S
3 il T
E T I :
No T i ;
E o
I o o —
o I 5
[ ] _¥o (] o b 3
i 0 I :
I e W o Panel P3S04P001
= = T Edge 1.
o T W Edge 2.
2 G Lo g Edge 3.
T o o i Edge 4 ....
e I " ] Z Diagonal .
L : o/ Group(Size) ...
¢ : ¢ 1 P 1 3 . Group(Finish)... F 2.
Remark: An above is a portion extracted for presentation purpose the full schedule of panels included in the BIM model.
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