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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 



HOW BIM WORKS?

ARCHITECTS

; 'ml"



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 



CONSTRUCTION BIM MODEL

FACILITY MANAGER |

SUB -
CONTRACTORS
SUB -
CONTRACTORS
CLIENT
CONTRACT
SUB -
CONTRACTORS

QS

E&M
ENGINEERS

TRUCTURAL
ENGINEERS



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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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 



The Hong Kong
Polytechnic University

Campus in the Shenzhen Virtual University Science Park

Location
Building Type

GFA
Completion

Client

Architect

Structural Engineer
E/M Engineer

Shenzhen

Institutional — Theatre, laboratories, classrooms,
library, offices and adminstration

12,500 sg.m + 4,000 sq.m basement

End of 2009

Hong Kong Polytechnic University
Aedas Ltd

Scott Wilson (Benaim (China) Ltd.)
JRP
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Presenter
Presentation Notes
Located at NamShan District of Shenzhen
Close to exit of Western Passage from Hong Kong
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Presenter
Presentation Notes
 Site among the Shenzhen Virtual University Science Park

 Neighbours include

 HK City U
 HK UST
 HK Chinese U
 Tsing Hwa
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Presenter
Presentation Notes
 Site located at corner of 2 roads,  major road at north 白石路
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BIM By FH & [E

Ll

Design visualization &g{ExET

Drawing Productions ®//EE4&

. Services Co-ordination and Clash detection with other disciplines &JE¥{G A
. Quantity taking and preparation of Tender Document #FE {4

. Automated Statutory Submission HE{bZEt

. Scientific analysis of different environmental aspects FIEMH45H

. Supply Chain Integration with the manufacturing and production 4E#(iE

. Complex Geometry #EEL&ATAR



Parametric Modelling

Use parameters to drive the model

Relates related to the approach taken in the
than the software tools an architect uses.

Creating and modifying these relationships is an important
part of the design process. A parametric model is often
defined by rules and constraints. Changing a rule or
constraint, or modifying a part of the model itself, often has
Implications in the-entire model.

Why Changes? - to environmental conditions
such as sun and shadows, zoning criteria, views, and size
(floor areas and program verification, facade surface areas,
volume), aesthetics; or other requirements.



Parametric Modelling

IDEA BE) MODEL BE) TEST HE) MODIFY HE) DECISION

A W 4

' - Thinking creatively and not being
constrained by one’s own thinking or by a limiting set of tools
IS the key to innovative designs and design processes.
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CREATIVE TOOLS



Satisfactory sightlines

Radiating Light Method

SIGHTLINE STUDIES






FACADE PANEL DESIGN
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INTERNAL vs EXTERNAL
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Program Residential Site Area 7,007 sam

Floor Area 80,206 sgm  Building Height 225 m

Abu Dhabi Empire Tower

Empire Tower was challenged through a client request
of not "pushing the mits" too far. The concern is that the
residential project was | ted in the middle of a master
plan filea with potential g

the units to the client request but
manipuls n to develop a very dynamic
solution, which hold wh amidst the visual clutter of
t= neighbors. This was rucial to the financia
viability of this project, whicl dependent on pre-sales
within a highly competitive market

The design maximizes the tower's presence on the
street, with vertical layers spreading out to the property
ines. The building then bends bac rom the street
across from a large commercial tower, allowing for an
enlarged view corridor between the central park of the
community and the sea, one block away. The splayed

al layers =l nd rise up fores bend

rd togeiner, a -metar er extends into
the sky — maximizing it ws between the park and
the sea=
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Dubai Ocean Heights Two

t will be the tallest
predacessor,
d units up to the
1 while intending to
maintain the spirit of its

The first 60" floors of tower are intended o b
Serv riments, which in order to be marketa
naad have the majority of u dardized.
wer improves views past
£ this
as concentrated into the
units to bend up the to
vera still modulized up to if C
ctions of urit a fluctuations b
At this point, the modules drop o
ntinue, tapering and banding into the sky «
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Zaha Hadid Guangzhou Opera House
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SCULPTURE

VS ARCHITECTURE

LT

Purely decorative, NO accommodation

Accommodations - area, uses, clear height, travel
distance constraints

Built by Sculptor (Designer)

Built by Workers (Not Designer)

Materials freedom of choice - malleable

Large size, material built up by sticks, sheets

Direct production

Drawings — form of communications

Changes as one thinks fit

Record of Changes => $ and Time
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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
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plindex] .x = 3ystem.Convert.Tolouble (para.AsValue3tring())

hreak;
cage gl

plindex] . ¥

hreak;
gase Tzl

plindex].

hreak;
default:

MeszageBox.Show("Wrong format of parameter namwe'™);

hreak;

i

System. Convert.ToDouble (para. AsValue3tring() ) ;

z = System.Convert.,TolDouble (para.ilsValueltringi() )

CladdingPanel ¢l = new CladdingPanel(p, PanelCounter); // new panel created frow list of points.

doubrle Ares m2 = cl.Panellires 4 1000000;

ffourrent family type parameter iz updated with wvalue of Area mz ;

document. . BeginTransaction|

1

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

i

Mes=sageBox.Show("Wrony parsweter type™)

}
docuwent . EndTransaction() ;

ArrayOfPanels. Addicl): //
output += cl.Uniguellumber

// creating panel ohjects
document . BeginTransaction|
FamilyInstance instance =
document. . EndTransactioni) ;
}
/i MessageBox . 3how (output) ;

new panel inserted into the array of panels

44 division by 1000000 to get area in mE from mms

F "4+ Area wZz + " " + cl.T edge[0] + " " + cl.T edge[1] + " " + cl.T edge[2] + "

in space
1:

document . Create . NewFamilyInstance [location,

symbol,

StructuralType.NonStructural);

"+ el.T _edge[3



W W ol e ey O en mun T, gl T T el e T R T T i I T i T e N B BT ol Tl e el e L R Y B R T e T e A AT O e P Rl LA e T T R T e WA e W

Math.lhs (nextPanel. G edge[0]
Lk
Match.lhs (nexctPansl.G edge[1]
L&
Math. s (nextPanel. G edge[Z]
L&
Math.lbhs (nextPanel.G edge[3]
Lk
Math.bbhs(nextPanel.G diagonal 1 — G diagonal 1} <= tolerance * Math.Sgrt(Z)

G _edge[0]]) <= tolerance

G edge[l1l]) <= tolerance

G _edge[Z]]) <= tolerance

G _edge[3]) <= tolerance

]

{ return true; }
else

{ return false; 1

¥
fHendregion

public class Group

i
public int GroupMunber;
public double[] Edge; §/farray of lengths of groups's edges.
public double Diagonal; //length of group's diagonal.
public double Area; //area of a groupped panel;

doubhle toFeet {double walue) ffconvertion of linear sizes for family insStances

i
return value * FACTDR_HHtﬂFT;

doubhle to3gFeet (double walue] f/convertion of areal sizes for family instances
I
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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?
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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
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—
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o
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18
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00 835

o
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oo o
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20934
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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?
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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
AL 25 5551 11801 me 118,005 m?
AL 30 [as59 11992mt 11992 ¢
AL 31 18664 12187 m?_ 121.867 m?
AL 22 8568 1233 me 208014 me
AL 33 1600 1969 m 60791 m?
AL 34 1387
AL 35 [1617
AL 36 [1628 T197mE 1197 me
AL 37 11653 12222 37.880 m?
AL 38 1671 1.240 m* 3.720 m*
AL 38 373 0248 m* B.446 m®
AL 40 1378 0392 ' 21.963m°
AL 41 361 0078m  1.883me
N 818398353 AL 42 11398 0396 M 4,353 me
AL 43 11408 0400 m g
N 818402394 E 835096414 A i i@ Jowsms iapsam
AL 45 1452 04tdm 0827 me
E 835101017 EL 18290 e lso  lasssme oust
AL 47 0.422 m* :
EL 1 2231 AL 48 1700 1.269 m*
Grand tolal: 750 _ _
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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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CO-ORDINATION




REF.
AC
REF.
AC14 150 mmx30 mm | 3350 |
REF.
FRY

—— Tor[Ae]

| lcT|aFA]
200 mmx30 mm

| [cT|AA




FACILITY MANAGEMENT

ROOM DATA SHEET

Raom No. 3.3 - Cleaners’ Room

Size

Occupants

Location

Fire Rating : nce with Fi
Security Level | Low

Finish Floor

9235 with fabric reinf
approved

Outside
Fimsh

Remate Inside
Coniral Handle

er hendle
n back plate | o
Signage

Envirasment | Ventilation Humidity

50% 4 1

NC 50
Lighting Emergency Type | Source
Muminane

Fluoreseent, surface mounted

Shnoke Extraction

Plumbing & Water Supply

\ Lrninage Yes

| E&DM, Equipment
&C :

P4

* Dependent
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FACILITY MANAGEMENT ACROSS PROJECTS

APPLICATION

:> . m==) APPLICATION

APPLICATION

E.G.
REPLACEMENT PROGRAM




BEYOND BIM

Building & Construction

'h‘a handheld deviEora
hcadf.ct

"i; O G

i| Google Earth
“on Earth”

ARonPDA rC—" '."




Project "AR4BC”

Augmented Reality for Building and Construction
= Compare project plans (4D BIM) with situation on site

= Provide real time mobile feedback from site to BIM system
= Client/server system ;% scalable even to mobile phones
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Building Information Models (BIM)

Reality Augmented Reality Augmented Virtuality Virtual Reality

Mixed Reality
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