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Day 3 - BIM Model as a Project Database
(Full Day)



1. Civil Project Execution

Civil Specific
Project Execution
*  Management
*  Modelling
Methods
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2. O-Chart, Role and Responsibility
(Design Phase)

Define goals &
application

Project /
Manager Define Standards,
| workflow, process,

maintain PEP

Support Team /

Process _
Re- Design Lead

Engineering
on Tools

and Process ! !
Site Formation Structural
Team Team

IT Manager g BIM Manager

Provide/Maintain IT
environment

Bridge Team Utilities Team

* The Role and Responsibility to be setted up at the beginning
* BIM Manager under Support Team for Project Manager



3. Mode of Process Re-engineering

Design Lead

Site Formation
Team

Utilities Team Structural Team

Bridge Team

Engineering

Modelers Designers

Designers Modelers Designers

Model in BIM
Mode — Modelers

Hand in Hand Design in BIM
Mode Mode

Validation
Mode

* BIM Model under each discipline



4. O-Chart, Role and Responsibility
(Construction Phase)

Define goals &

standards L o Employer
i dl Representative

Ensure the

quality and D — Engineers

standard Representative

BIM
Coordination
Manager

Disciplinary
Engineering

Assistant Planning

Technical

Support Team Coordination Construction

Manager Team Lead

Team Leads

Response to TQs BIM Modeling Disciplinary
and _ Team Engineers Lead
Design Issues Model _Che(_:kmg
& Validation

 Respective Representative to define Goals & Standard
* Engineering to response TQ and Model checking by Technical Support Team



5. Modes of Re-Engineering (RSS)

BIM Lead

Utilities Team Structural Team

Quality Control Design review
(Secondment) (Engineer)

Contractor .
. Validators
provide (ARE)
supporter _

Internal review for
Coordination

Site Formation

Team Bridge Team

Design/Change
Option
(ARE)

Design
Evaluation
(Engineers)

Modelers
(SO/TO)

Evaluation of Change options Development of
Change options



6. O-Chart, Role and Responsibility

(Construction Phase)

Define goals &

standards L . Employer
e dl Representative
] | 1
Ensure the 1 .
quality and h Engineers
standard Representative

Disciplinary Assistant
Engineering

Team Leads

Technical
Support Team

Coordination
Manager

Response to TQs
and

BIM

Model Checking

Design Issues .
& Validation

BIM Modeling &
/ Team

Production of BIM
Deliverables, PEP

Coordination of all

/ BIM Activities

Planning
Construction
Team Lead

Coordination
Manager

Disciplinary
Engineers Lead

Design/
Constructability
Analysis



/. Contractor BIM Team

Process Design &

Interfaces & BIM Manager Control
Coordination
Outsource BIM Coordinator gg Construction
Modeling Team Planning Team

Programme & Visualization/

Modelling T
odelling leams Planning Team Animation Team

Site Formation Animators

Stimulation Construction
Engineers design Team

Bridge Team




8. Model Subdivision and LoD

Project Specific Sub-division: O-Chart & File Size

Initial Design Coordinated As-built
Disciplinary Model Sub Models
Model Model Model Model

Existing Site Model 4

Road Model 250 300 350 500 7
Bridge Model 250 300 350 500 34

Underpass Model 250 300 350 500 11

Building Model 250 300 350 500 27

Progressively Developed during project; l

May not developed to same LoD Further sub-division for

operation and versioning

 To define LOD in different Stage during the project
 BIM Manager to supervise the LOD and sub-divide models if required



9. LOD 100

100 Tree as a symbol



10. LOD 200

100  Tree as a symbol

200 Tree as a Generic, with approximated size, shape,
location, orientation
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11. LOD 2992

LoD

100  Tree as a symbol

200 Tree as a Generic, with approximated size, shape,
location, orientation

300 Tree as a Specific Object, with accurate size,
shape, location, orientation and dimensio

Flex Ducts

* The LOD need to specify at the beginning of the project
 Example as LOD300 cannot be achieved by designer



12. Level of Development — Example Tree

LoD

100
200

300

400

500

Tree as a symbol

Tree as a Generic, with approximated size, shape, location,
orientation

Tree as a Specific Object, with accurate size, shape, location,
orientation and dimension

Tree as a Specific Object, with excavation limits/Installation
requirements

Tree as a Specific Object, with name, type, plant date, etc



13. CIC Standard : Pavement

Pavement (Carriageway, Footpath, Cycle Track)

* Accurate size and geometry of every
layer of paving components (frication
course, wearing course, base-course,
road-base, sub-base, etc.) that varies
continuously along the road alignment

* Accurate super-elevation and
longitudinal fall of the pavement
Ccomponents

Required non-graphic information associated
with model elements indudes:

* Polygon Feature Type *

*  Surface Material Type *

s  Paver Type *

*  Headroom reguirement

(* to match HyD GIS requirement)

LOD | Description Data | Example Image
100 | Approximate alignment, width and spot levels
of the paving surfaces
200 | Element modelling to include approximate 3D
alignment, shape and width of pavement
300 | Element modelling to incude:




14. Model Subdivision and Modelling
Methodology

Implication of analytical

Further Sub-division by Type of works information availability
A 4
"0 lwme  lomwior | twe || suomgrons| | comor |

20K FS_Pav Realigned Ferry Street Pavement Roadwork Civil 3D Corridor
CPS_CB Ching Ping Street Cantilever Barrier Noise Barrier Revit Corridor
FS_Fur Ferry Street Furniture Furniture Civil 3D Corridor
FS_STM Ferry Street Storm water Drainage Civil 3D Pipe Network
FS_SEW Ferry Street Sewerage Sewerage Civil 3D Pipe Network
FS_WTM Ferry Street Watermain Water pipe Civil 3D Pipe/Pipe Fitting

{:iyA 8 FS_CAB Ferry Street Cable Duct Cable Revit (>onduit/Conduit Fitting

Further sub-division for
different modelling tools



15. GEO Disciplinary Model Requirement

o Site Model
o Existing Ground
o Nearby 200m building

o Civil Model

o All nearby by 200m road, tunnel,
bridge...

o Temp Traffic Arrangement
0 Geological Model

o Strata

o Ground water surface

Rigid Barrier Model
Flexible Barrier Model
Man-made Slope Model
Rock Slope Model
Retaining Wall Model
Soil Nail Model
Structural Model

Architectural Model
o Lands 3Ds Data



16. Sample Model Breakdown Table

Model Breakdown

Structural Model 1 |
REQ [Model Elements UOM | CAT | AUT Color | Level of Development (LOD :l Revit Cotegory Civil 3D Object Type  |Mcdel Elements Details
1 RGB @ SD DD S0 AB | Remarks
Y | N |Foundation (pile) n_ | SFO 132,132,132 100 | 200 | 300 | 350 | 500 | Structurol foundations 1
Y | N |Foundation (pile cap) m! || SFO 132,032,132 100 | 200 | 300 | 350 | 500 | Structural foundations et 3
I Y | N |Foundation (ground beam) m | SFO 132,032,132 100 | 200 | 300 | 350 | 500 | Structurol foundations | M Od eI I I ng
Y | N |Footing m | SFO 132,132,132 100 200 300 350 500 | Structural foundations |
Y | N [Structral concrete beam m | BEM | 28126128 | 100 | 200 [ 300 | 350 | 500 [ Beum — Methodolo gy
Y | N [Structural concrete wall m | SWL 128,128,128 100 | 200 | 300 | 350 | 500 | Wall |
Y | N |Structural concrete column m! SCL 128,128,128 100 200 300 350 500 Colymn 0
¥ | N [Structural concrete siab mi | SLA 128,128,126 100 | 200 | 300 | 350 | 500 | Slab [ Req uirement
Y | N [Strutural steel column, post Ten [ SCL 128,0,0 100 200 300 350 500 | Column
Y | N [Steel access lodder Ny | SAL 18000 100 | 200 | 300 | 350 | 500 | Generic Model
Y | N [Temporary work, temporary structure, TMW 128,128,128 100 200 300 | 350 - Generic Model
platform | | 50% trans) | ]
Drainage & Sewerage Model 1 | | |
REQ |Model Elements UCM | CAT | AUT Color | Level of Dlivelop (LOD, | | Revit Category Civil 3D Object Type  |Madel Elements Details
RGB o 5D DD SD AB | Re¢marks

Y | N {Surface Channel n | RWC 132,132,132 100 | 200 |§300 | 350 | 500 | Pipe/Corridor
Y | N {Sond Trap Ny | STP 12,128,128 100 [ 200 [§300 | 350 | 500 |  Generic Model
Y | N |Manhol Ny | SMH 128,128,128 | 100 | 200 |§300 | 350 | 500 |  Generic Model
Y | N |Box Culvert oo | ocu 12,128,128 | 100 | 200 |§300 | 350 | 500 | Corridor
Y | N [Nuligh no| L 128,128,128 | 100 | 200 |§300 350 | 500 | Corridor
Y | N |Storm water pipe n | RWp 00255 | 100 | 200 (4300 | 350 | 500 | Pipe network/corridor

i — - — !I —

I I I | I I I I I

R&R, N LoD

Convention Requirement



17. GEO Required File Naming Convention

| Feno | 1 | 2 | 3 | 4 | s | s | 7

_ Project -Originator -Volume/Zone -Level/Location -Type -Role -Description

- GE19/2011 GEO XX XX M3 GE ES-200

Field 5: 2 character for Type

AF: Animation File CM: Combined Model DR: Drawing
M2: 2D Model M3: 3D Model VS: Visualization Model
Field 6: 2 character for Role (Refer to CIC BIM standard)
CN: Contractor CV: Civil Engineer EE : Electric Engineer
LS: Land Surveyor LA: Landscape Architect GE: Geotechnical Engineer
PM: Project Manager SC: Sub Contractor ST: Structural Engineer
Field 7: 2 character for description of discipline + 3 Character for usage discipline/LoD + 1 Character for Revision (optional)
Discipline
ES : Existing Site Model EG: Existing Ground Model DS: Storm
Drainage Model ST: Structural Model
MP: Multiple
Usage
WIP : Work in Progress COR: Coordination
3DV: 3D Virtual Reality
4DP: 4D programme simulation ~ CON : Construction use DRG: Drawing
Production
ASB: As-Built Model CSD : Cost Saving/Alternative Design

CMS : Construction Method Simulation



18. Modelling Methodology : Road Model

Ref. Alignment
o g Corridor Model

E

6"“‘é‘/ A :
&
> Station geemetry text
+:,¢;\‘ always reads opposite the

Number signifies curve alignment direation in this
group number 1 and entity example. This can be
number 0. Nate that zero Numbers signity contrelled in the geametry
is not annotated. eurve group numbar 1 point label styles

and entity number 2.

C&G Y I cutsril

Asphalt

Typical Section



19. Modelling Methodology : Road Model

Bentley Open Exchange
Terminology Autodesk Civil 3D
Road Format

“ Road Model Corridor Corridor

n Centre Alignment Hz. Alignment DWG/XML Hz Geometry DGN/ALG XML
_ Vertical Alignment Profile DWG/XML Vr Geometry DGN/ALG XML
- Existing Terrain Surface DWG/XML Surface DGN/DTM XML
“ Typical Section Assembly DWG Template ITL N/A
“ Road Components Sub-assembly PKT Features ITL N/A
- Create Edit Road Library/Component Suclz-;sr)soesrzll?ly PKT Components Editor ITL N/A
n Kerb Alignment F‘;ﬁﬂgeﬂé DWG Line DGN XML/DXF



20. C3D Road Modeling

‘Autodesk AutoCAD Cvil 3D 2016 C_S022.dwg [LTTKO] ¥ Type a ke acpico
ey Autods u M

dions = 4" Profile View + g Trim

* Feanreine + uf" Profie = 4% Assembly + ; Make Cortent

& Grading - i Coridor Network * @ ’ £ . Match Layer

reate Desi & Modity + Clipboard

‘Alignment Layout Tools - 502.2
AY AR /7 AT K7 €
Select a command from the layout t00ls

_AeccCreateProfileVien
Select profile view origin: Profile view created

Perameter Cons... eremeter.. Longlh  Direcion  Stort Station £nd Staton Start Point. End Point Redius  Degree of Cunature by Arc

o104,

Deli angle Chord length
(341603.448m,817941.5

000m)
o224, 2005m  93.000m
ouessio. 7.139m

i Rade... 50.000m 04227.937m 04287.937m (841787.025m,618068.251m,0.00. 02205505,
M 0+416.191m (541621,075m,B18180.639m,0.00 o7.082m
os2550. 24.091m (841679.304m,618193.227m,0.00.
0-594.091m 0-684.091m (842056.539m,
02654091 0-738.022m (842141.383 sLasam s0.000m

022m 0-528.022m (842152.151
25.022m 0+926.278m (842082.5

04926.278m 0-840.042m (841990.019m
250°3650...0+940.042m 0+956.659m (641976 968m,816045.130m 000

250214,

o0

0ISL. 1376 350.000m 0045439.64

L E R T 1Y

802_2 Type 1 Pave S02_2 Type 2 Pave
CH 100-235, 768.525-985 n:m' 63045
iolica s A

N S|

$02_2 Type 1 Pave_K1 $02_2 Type 2 Pave CPB K1

CH 100235, 768.626-985

Tunnel 430-467.264 697.196

L‘_-_T_._e

802_2 Type 2 Pave CPB

. Typical Section « “=i.
Profile _ [ P

L

[~

842352.9842,818172.5451, 0.0000 | MODEL R Aso-l@-+0]@ e wE




21. OpenRoads Designer

&4 OpenRoads Designer  ~ =1~ ]S o AN Y layoutdgn [3D - V8 DGN] - Bentley OpenRoads Designer CONNECT Edition (Beta) -0 X

Home  Temain  Geomety  Comidors  Model Detailing  Drawing Production Search Ribbon (F4) S ~0@
ﬁ * 3 Copy Template Drop E @ Coriidor Objects. t{ © @6 References ~ @ Create - & ¥ 3D Drive Through =
[ ] rv Hgg Import IRD o Edit Template Drop — — | ufu 0 Ciipping % Calculate ~ g7 42 Corridor Reports ~
Element . | New New Template Egits Dynamic
Selection (-~ | Cortidor Template Drop \/ Transitons ~ w7 fpowessCoridor " | im B Edit Sections +
Selection Create it Miscellaneous Superelevation Review
- View 1, 2D Imperial Design = View 2, 3D Imperial Design

8
- L0OQHNE =1

 Terrain Modelling ‘
*  Geometry (H & V) SN H 44

Window Zoom

Fit
Area Out View U Iz FERE 8

 Corridor Modelling

« Dynamic Cross Sections B m

H+-4 B

 Design Intent . o

= View 3, Profile
E-a@%- 100 0FN I EIEI%E E-@x- |2 QRQAFO Y ERE%G
[ViewProperties[] 1+ « [ 88+50.00 [=l > » o
HUT A aso] 430 |

° aac] asa0 |
530 ) was0 | " e g ST °
4320 LI s 4320 = e
43104 o = e 21350404

4300 — — 4300 [ =

2{0.49050

290 4200 | e

« Design-Time Visualization = £

IS IS SIS T T I I ST SIS

D~ ) - b5 ~ [E Mutti-Model Views~ il':l‘ 716 Y [7am02es 1| Z [41305 578
Dynamically Adjst Map > dentiyelement t ad tose || At eastane reference model was not found | 9| @ |petout [ = - TR ]
OpenRoads Designer ME- M= H h&'& ’-'»‘J ¢ > * L% * s layout.dgn [2D - V8 DGN] - Bentley OpenRoads Designer CONNECT Edition (Beta) -0 X
Home Terrain Geometry Corridors Model Detailing Drawing Production ‘Search Ribbon (F4) P - | & - A0
* & ﬁ # 3 Copy Template Drop ﬁ @ Corridor Objects © - References ~ 67 Create »+ & ' 3D Drive Through < >
dgg Import IRD &, Edit Template Drop — ' .ﬁ ﬂf{: Clipping ~ ‘ﬁ Calculate ~ & 4 Corridor Reports ~
Element .... New New " . Template R Edits . Dynamic
Selection i 7 | Corridor Template Drop \i/ Transitions ~ v i process Corridor . Im & Edit - Sections ¥

Selection Create Edit Miscellaneous Superelevation Review



Road Modelling Demo



22. Create Parametric Road Model

Surface/DTM Model




23. Modelling Methodology : Site Formation







24. Modelling Methodology : Site Model

Bentley Open Exchange
Terminology Autodesk Civil 3D
Road Format

Site formation/Slope Grading DWG/XML 3D Slope DGN/DTM
Existing Terrain Surface DWG/XML Terrain DGN/DTM XML
Building Foot print Feature Line DWG Geometry Tool DGN XML

Strata/ Sub-surface Surface DWG/XML Terrain DGN/DTM XML

(Geotechnical

Bore hole Extension)

DWG (GINT) DGN AGS/XML




Site formation
Modelling Demo



25. Modelling Methodology : Utilities Model

At Drawing Viaw 2
= [ Drainage Layout Plan_Rev R-20180417 = &
4 Points i
it ¥ Point Groups
@ Point Clouds
% Surlaces
32 Alignments
- Feamre Lines
# sines
Catchments =]
i 1l Pipe Metworks
1 Pressure Networks
B comdors
il Assemblees
& Intersections
& B survey
1 view Frame Groups
= [ pata Shorteuts JCACHil 3D Projects\Damaol
() Surfaces
# 4 Alignements
T i bk
. L] | L}

O S0 Manster F01S0U1 6w

A AR 0.y
@ TRPL ey
@ 0. ey
8 LS ey
LA L P by

[ BNEIFT R

@ P ey

i LG ey

i Combined CRPE_PYLs_DO1_LOSC g

il o ol ey
L 1

i B0_sign gantry_1B01%
S OLP Cabke At

ol
il ACAD-W Charsse]_3010- Modeldwy
el Lighting Duldoes Powar_0r
e P Calble_Cdwy
Dradmage Layout Flan_®ey R 30180453
S0 _Tiwmp D 0Ky ey

il ¥




26. Modelling Methodology :
Underground Utilities

Exchange
Terminology Autodesk Bentley F .
orma

Storm Drain/PVC/DI Pipes C3D: Pipe Network SSU: Pipes

Pressure Pipe C3D: Pressure pipe DWG SSU: Pipes DGN XML
Manholes C3D: Structures DWG SSU: Cells DGN N/A
Valve, Bend, Fittings C3D: Fittings DWG SSU: Cells DGN N/A

o Utilities could be modelled in C3D/SSU or Revit/AECOSIim

0 Key Consideration
o Interfaces with Terrain

o Storm drainage analysis



27. Strom Drain Analysis

Process

Deliverables

Existing

Road Model 3D Topo

WaterShed/
Catchment
Analysis

Overlay of soil/
Aerial information
in GIS database

Catehment Polygon

Schematic Layout
of Pipes

Manhole and Pipe
data

Catchment Polygon
Manhole and pipe data

(From BIM)

Maodify Pipes and

manholes layout

XLS SpreadSheet

Analysis

(BD Submission)

Yes
y
Hydralic analysis N Generate Plans,
(Infoworks) Clash 0 Sections and
Analysis?

schedule

ManHole Schedule

(BD Submission)

Export Manhole

and Pipe result Import back to BIM

Drawings




Storm Drain
Modelling Demo



28. Modelling Methodology
Structural Model




29. Modelling Methodology
Structural Models

Exchange
Terminology Autodesk Bentley F .
orma

RVT: Structural ABD: Structural
Beam, Column, Slab...

Framing Element
Pile, Pile Cap. RVT: Strugtural DWG ABD: Structural DGN XML

Foundation Element
“ Bridge Piers RVT: Generic model DWG ABD: Generic model DGN N/A
I sridge Segments C3D: Corridor DWG OBM : Deck DGN N/A
I Tunne Lining C3D: Corridor DWG ORD: Corridor DGN N/A
IR Retaining Wl C3D: Corridor DWG ORD: Corridor DGN N/A



30. Integrate Structural Analysis

49200011 30 Uit 65 31 o
C

e €t view Deioe Diaw Desgn Options Toots Hetp
OVHR20 /6 »PDAQRQAAQ Y 1wz I o5
EDvew |

Wt =
noge  Addns Bdensions Moot

‘B2

View | Messure | Creme

EODEXE / OA>]




31. SAP2000

Model in SAP2000

3¢ SAP2000 v18.2.0 Uttimate 64-bit - 23 Dome . -
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

OV HE 2 A&l b Eea e Wy xzyziwvd&

Jal3 o
e

[ 3o
lew
3

]

L ~

N

5

I+t

:X: Object Model - Line Information

Section Property of Structural Fr@ing

Location | Assignments | | oads | Design

Identification

Label 85

Design Procedure | Steel Frame -

Section Property HS52-1/4X2X1/8

Property Modifiers None
Material Overwrite None
Releases None
Partial Fixity Springs MNone
Local Axes Default

Insertion Point

Cardinal Point 8 (top center)

Joint Offsets None
Mirror about 2 No
Mirror about 3 No
Transform Stiffness Yes
End Length Offsets MNone
Min. Number Stations 3
Station at EIm Intersect Yes
Station at Conc Loads Yes
P-Delta Force None
TIC Limits None
Nonlinear Hinges MNone

KN, m, C

Reset All

111

B Update Display

Modify Display
oK

Cancel

'Dnub\e crhck white background cell to éldit item.




32. Dynamo

a S di—

Load SAP 2000 Model in Dynamo

‘ Dynamo = -

Library

7,

ESTSIN

LXVHEERAN
. SR |
f/:-:a»:q'/,ﬂb-'!“\‘ "

A OR
%

Assign the family type to member

Family Types
M_HSS Square:HS557.2X57.2X3.2 v | Family Type




33. Revit

Regenerate Framing Model by Dynamo

'v EHG - KR 27 OA @~ ) &% (8- 5[ Autodesk Revit 201

Structure  Systems  Insert Annotate  Analyze  Massing & Site  Ce View Manage Add-lns B ic Medify

B B XDy Bapbiset o B D M@
Modify| - =% o= *

Il Paste ST, 0 = 0 /\ B Edit | Highlight
= ¥ Gon- & T Q == x Family | Analytical | R
Select + | Properties | Clipboard | Geometry | Modify | View | Measure | cCreate | Mode | Analytical | i
Modify | Structural Framing
Properties X
[ M_HSS Square

) HSSS7.2X57.2X32
Structural Framing (Other) (1 v | E8 Edit Type
Constraints “ e
Reference Level  [Level 2

Start Level Offset 16239
End Level Offset  0.6451
Cross-Section Rot... 0.000"
Geometric Position
Start Extension 0.0000
End Extension 0.0000
Start Join Cutback 0.0127
End Join Cutback 0.0127

yz Justification Uniform

y Justification Qrigin

y Offset Value 0.0000

Z Justification Top

z Offset Value 0.0000
Materials and Finishes A

Structural Material Steel, 45-345 1"
Structural a

Stick Symbol Loca... Center of Geometry
Start Connection  None
End Connection  None

Adjust Further Structural
Connection Detail



34. Format and Software

_

[T
oy oanssi omorioss RGNS
o
ErE
ows
v v

Y - Default Function
G- Generic Solid

GEO — Geotechnical Module
GINT — GINT Module

IFC
IFC

IFC

IFC

IFC

DXF

EEISEAEEEAE - T
D RVT ABD
Format Format Tools
Y IFC XML

XML
XML
XML

MP4
PDF
EXE

COBIE

o Latest Version support ALG

o XML-based Text file

HolebaseS| O COBle
o BIM/FM Standard

o PAS 1192-4
Sub Assem o XLS file 13 tables
composer
o XML
NWD/
Sychro o Terrain and alignments
o XML-base Text files
3DSILRT

SSU: SubSurface Utilities
OBD: OpenBridge Designer

3DS: 3Ds Max
LDT: LumenRT



35. Project Execution — Quality Audit

(2

Execution

¢ Validation



36. QA/QC Process

o Design Standard
o TPDM

0 Modelling Standard
o Type and Category

0 Geometry Accuracy

o Location, Size, dimension

0 Information Completeness



37. BIM Quality check/Quality report

P Aided
N/A

Design Standard Design Constraints Revision Mgt
Modelling Standard Yes N/A Random Checks
CAD Standard Yes N/A Version Mgt
Interference check Yes Clash Detection Revision Mgt

Geometry Accuracy Overlaid Sections and Annotation ~ Point Cloud Overlaid

Information
Completeness

Yes Schedules Onsite Inspection



38. Geometry : BIM Generate Section
and Annotation

IR S
N
GASERsi
e

Chainage

|93+83.36
I

Offset and Elevation

I
1
LTI




39. Information : Schedule

016 (NOT FOR RESALE)

Project | Select & Search | Visiilty  Display | Tools

Sekcton Tree o x

z
g

Gohadedsna

Ttemn |AutodeskMatenal Revit Material | Element ID | TimeLiner ¢

EHA -Q-2-2-LO0A 8-

erry Pie(With COBie)r.r >

00 5 ¥t & spatialbimtrai.- 38 (@) -

o Property Value Modify | Structural Columns | (=)
e - I 3 T
Name 900x600x55x55P G X Ko -8 @ i B D & O
Iy PN | & Dl Dz BEE & O =
Type Structural Columns Moy, o " -0 o “8 ﬁT oo . P30 | Edit | Highiight| Attach  Detach
- ‘_ Join v L + 2 " = & @ | Family | Analytical | Top/Base Top/Base
lcan Geometry v i a4 ¥ | Analys o v
Hidd N Select v | Properties| Clipboard Geometry Modify Measure Create Mode | Analytical | Modify Column | Reinforcement
idden o
Moy | Structural Columns | V] Moves With Grids
Required No
Pr rti Project Br - 01-Ch
i (S X 3D View: (3D} - 01-Cheung Chau Ferry Pie(With COBie)r.vt =mEcE Schedule: COBie.Component - 01-Cheung Chau Ferry Pie(With COBie)r.rvt [S == | freectbrowser u
Material Steel, 45-345 COBieC t El (Building
M_Concrete-Rectangular- < ie.Component> el E
. B st
Source File M-LMX-L10-STR-20170171 1wt Column P :
800 x 600mm A [ B | ¢ ] D I E T 3 North
Layer +0.00m p D COBie NAME CREATEDBY CREATEDON TYPENAME SPACE (Roo South
. Structural Columns (1) ~ | 8 Edit Type SIM@BIcon__[2017-08-15106 1545 Concres Recanquar Coumn West
o2 B ‘BIM@BIMcom . 2017-08-15T05 Cor Sections (Building S|
7 Constraints [BIM@BIM.com 2017-08.15T05 Cor Legends
Materials and Finishes ¥ " BM@BIMcom . 2017-08-15T05 Cor
— . TBNGBM e 301706 15108 & I Schedules/Quantitie|
: ‘BM@SNcon  2017-08-15T0S: Cor Area Schedule (Gros
Dimensions © [BM@BMcom__ [2017-06-15105 Cor g Casework Quantitie
8 SIM@BIMcom 2017:08-15T05 Cor
e fiteniiigy Bt EM@ENcom 201708 15051545 M Concres Recanguiar Column Ceiling Quantities b
L Phasing B {BIM@BIMoom " 12017-08-15T05:15:46 | M_Concreee-Recanquiar-Column COBie.Component
F 000t o 'BIM@BIMcom  2017-08-15T05:15:46  M_Concree-Recianquiar-Column
BM@aNcon  2017-08-15T05 Cor COBie.Component (
coBie TBM@EINcon 20170815105 Cor - COBie.Component (|
BM@BMcon  2017-08-15T05 Cor i .
COBieCreatedBy  BIM@BIM.com v o | COBieFloor
o COBieCreatedOn  2017-08-15T05:1546 ‘BIM@BIM.com 20170815705, Cor COBie:Space (Room
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40. As-Built Verification via Laser scanning

Mobile Scanner Point Cloud Verification

S . = missing . = nochuded . = Not Encugh Data

tolerance

UAV Devices



41. Construction 4D

© 45MJIBLUFFING CRANE |

MARCH | APRIL | MAY | JUNE | JULY | AUGUST | SEFTEMBER

0:01/1:00 W

e Simulate the construction sequence with time arrangement
e Construction site transportation can be shown before commencement of site works
 Temporary works can be simulated



42. Construction 4D

e Simulate the construction sequence with time arrangement
e Construction site transportation can be shown before commencement of site works
 Temporary works can be simulated



43. Construction 4D

- H] 4 .“
VIBER | DECWI;HUARY I MARCH I APRI

0:42 /1:008

Simulate the construction sequence with time arrangement

Construction site transportation can be shown before commencement of site works
Temporary works can be simulated



44. Construction 4D

Jun 2011 [Jan 2012 Jan 2013

dan 2014 [Jan 2015
Jul [&pr |Apr [Jul |0t |#pr ul [Oct |Apr Pul |0

wk 1 wh 27 5: whk B0 whk 93 whk 106 wk 118 wh 132 wk 145 158 wh 171 wh 184 [wic 187 |wk 210

[wi

Use Profiles
[E Basement Slab Pours
[] Capping Beam
[l Cladding
[0 Cladding Brackets
l Concrete Slabs

0:23 /2943
—————————————————

* The Simulation can be used as a supervision tool for supervise the
construction progress

e Construction progress on site to be recorded by Clerk of Works day to day




45. Construction 4D

Jun 2011 Jan 2012 Jan 2013 Jan 2014 015
| TJul [oet [&spr I Joct | [Apr m Jo
whk B0 wk a3 |wk 106 [wk 118 wk 132 |wk 145 wk 158 wk 171 184 [wk 157 wk 210 w

Use Profiles

[l Basement Slab Pours

[] Capping Beam

B Cladding

[ Cladding Brackets

[l Concrete Slabs

O Coping
; - O Demalition/Dig
1:227/2:13 etal Decks

* The Simulation can be used as a supervision tool for supervise the
construction progress

e Construction progress on site to be recorded by Clerk of Works day to day



46. Construction 4D / 5D

lunedi 22:06:24 01/02/2016
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ieste 1214365 86E e

TimeLiner & R
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oln [—' 7 — &
= o758 sads
(i) | | pmenttnt | L orourts sab 00/04/16
2 A = mar feb 02, 16 mer feb 03, 16 gio feb 04, 16 ven feb 05, 16 sab feb 06, 16
MNome Stat I Inizio efl
= ¥ 2 PRS0 resmto oo AM oM Am M AM M AM oM AM M
» 31,630 | Sezioni C2-A2 (Principale) ™ wen 01/01/1607:55  sab 09/04/16 1955  N/D

20,190 Scavo_té_4 == un01/02/16 17:40 un 01/02/16 22:40  N/D
0:39/2:24

 The information in BIM can be contributed into 5D in cost control aspect
* Information extract from BIM can only consider as Raw Data only
 Raw data need further edit and analyze by QS



47. Construction 4D / 5D
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e E.g. Formwork of RC Works cannot be calculated directly
* Further edit by Dynamo can be used for modelling the formwork
* Information of RC formwork can be quantified for QS
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48. Construction 4D and FM

Item | Element Graphic Non- 3D Animation BIM Object Photo Other Modelling Requirements Other Supporting Information
Building Information Model graphic from original | record
Modelling (BIM) Guide Element information manufacturer | (other
for Facilities Upkeep Level of Level of than
Development | Development 360F
(Version 1.0) (LOD) (LOD) photos)
Objective 6.3 Acoustic door, panel, fixtures 350 500 x v v 1) Showing fixing details including 1) Ditto {to Item 6.1).
A The primary purpose of this Guide is to provide a (if available) all accessories, ironmongeries, etc 2) Warranty and certificate.
i odlng o Factin upteep i bl 3)  Specification of the acoustic
oropertySevicesBranch projects  inclucing  capital works  projects, properties.

entrustment  works, subvented capital - works

Architectural Services Department  pgjects and works that are undertaken by private

parties with project estimates more than $30 million

‘and will be handed back to ArchsD for maintenance 7.0 Ironmongery
o . 712017 or e vetverson. 7.1 | Elements under this trade 350 500 x v X 1) Brand name and model information.
(if available) 2)  Technical literature.
o 3) O&M manual.
Whist e Archecturl Services Deparment endesvours o
Criure the accracy of th comants in 4 Guie, 70
e o ond v e o e, et 8.0 | Steel and Metal Work
prsendytredieliiiehtoptinighrd 8.1 | Elements under this trade 350 500 x v X 1) Brand name and model information.
;;;ZV:gf:mffi:i:;.;;“ii:fffgmf";lﬁy"i: {unless otherwise specified below) (if available) 2) Technical literature.
connection with ths Guide. 82 ST 5y 350 500 x v X 1) Ditto (to [tem 8.1).
Users are responsilefr making thei own sssesments and (ifavailable) 2) Contractor / Specialist Contractor
i . Gude s soveed 5 sk dapodont information.
e g e ey oy v of e 230 3)  O&M manual.
Ceparmen s vt st s oo ot 4)  Particular specification for
it 150 oot of o 1 concion with e e o examination, testing and operation
e training.
ot et o wpda the Gl oy e in s st 83 | Steel sheet / composite aluminium 350 s00 x v v 1) Showing fixing details 1) Ditlo {to ltem 8.1).
scston vitoutany i et cladding (ifavailable) including joints, supporting 2) Contractor / Specialist Contractor
frames, insulation layer, etc. information.
3)  Guarantee and warranty
4)  O&M manual.
84 | Proprietary shutter, swing and 350 500 x v v 1) Showing fixing details 1) Dito (1o ltem §.1).
sliding door (ifavailable) including joints, supporting 2) Contractor / Specialist Contractor

frames, rail / track, etc. information.
3} Guarantee and warranty
4)  O&M manual.

B3 Aluminium windows and doors 350 500 x v X 1)  Ditio (o ltem 8.1).
{if available)

9.0 Plastering and Finishes

9.1 Elements under this trade 350 500 x v X 1)  Brand name and model information.
(unless otherwise specified below) (if available) 2)  Technical literature.
ervices Branch, ArchSD Page 19 First Issue Date — June 2018
e for Facilities Upkeep (Version 1.0) - Current lssue Date — June 2018

e Guideline for BIM to Facility Management upkeeping
* The Standard of Naming Component to be confirmed by BIM Manager

e Facility Management team can use the information to maintain the continue
of upkeeping by the benefit of BIM input



49. Construction 4D and FM

A SpacePogramming . . — | = 0 — L O o
sxinana: : 11 | Phase Planning (4D Modelling) O |
i S [Pemi ot~ = = |0 = o

13 | Site Unlization Planning
14 | 3D Control and Planning
15 | As-Built Modelling

16 | Project Systems Analysis

17 | Maintenance Scheduling

I

l
2 |o|o|o|o|g|o|o|9 =

l

P 18 | Space Management and Tracking
19 | Asset Management
" Drawing Generation (Drawing
20 2 < M
Production)
Legend:

M — Mandatory BIM Use for the mentioned stage, including that carried forward
from previous stage.
O — Optional BIM Use

 The 4D Modelling is Mandatory according to Development Bureau circular letter



50. BIM for Construction Safety

* Unsafety area can be defined by Site Safety Manager

* Anyone enter unsafety can be detected immediately
* It can contribute the safety control on site during construction



51. BIM for Manufacture Component

= PR —

e Complex Structural Joint can be simulated in BIM
e Structural Model in BIM can be 3D printed as a mockup for site coordination

 Manufactured Component can be scanned to compare the tolerance
between BIM model and Construction Component



52. BIM in Complex Geometry Construction
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e Complex Structural Joint can be simulated in BIM
e Structural Model in BIM can be 3D printed as a mockup for site coordination

 Manufactured Component can be scanned to compare the tolerance
between BIM model and Construction Component



53. BIM for Precast Construction

e Component extracted from BIM

* Divided into different components for production
e Connection Joint can be modified before production



54. BIM for Manufacturing

Ty

hm:‘

e Division of component can be divided in BIM with details construction joint
 Change of design can be reflected from BIM to drawings consistently

e Construction sequences and transportation can be planned on earlier stage
for the project



55. BIM for Manufacturing

e Division of component can be divided in BIM with details construction joint
 Change of design can be reflected from BIM to drawings consistently

e Construction sequences and transportation can be planned on earlier stage
for the project



56. BIM for Manufacturing

e Construction and Assembly sequence can be simulated in BIM

* Transportation from manufacturing to site can be simulated in BIM in order
to avoid wastage of space

* Assembly on site can be smoothed with label and simulation in BIM



57. BIM

B 5 o
i\ e
|

e Early involved in BIM to the project result in accuracy of construction since
the process of simulation is a completed result and potential clash should be
resolved before on site construction

* Enough of manpower should be involved



58. BIM for Manufacturing

* Earlyinvolved in BIM to the project result in accuracy of construction since
the process of simulation is a completed result and potential clash should be
resolved before on site construction

* Enough of manpower should be involved



59. BIM Adoption — Private Project

HIGH RISE BUILDING PROJECT

Name of Building: One Island East

Client: Swire Properties

Main Contractor: Gammon Construction

Completion: 2008

Description: 1.5 million sq. ft. 70-storey Hong Kong office building.

Andrew Baldwin, David Bordoli (2014). A Handbook for Construction Planning and Scheduling, John Wiley & Sons, Ltd.



60. BIM Adoption — Public Project

'HONG KONG HOUSING AUTHORITY PROJECT
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Autodesk Far East Ltd. (2010), Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan



61. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT
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Autodesk Far East Ltd. (2010), Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan



62. BIM Adoption — Public Project

HONG KONG HOUS|NG AUTHORITY PROJECT
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Autodesk Far East Ltd. (2010), Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan



63. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT
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64. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

BIM Technology in HA — Current Applications

Visual Assessment Daylight Analysis

-,

<M m

Wind goes through
the windows an
— . improves the wind
— ;_,gonditi{Tn |

Ada Fung (2013). Application of BIM and RFID Application of BIM and RFID in Public Housing Projects in
Public Housing Projects, CICID 10th Anniversary Conference



65. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

BIM Technology in HA —Current Applications

Design Site Safety Planning for Construction, Demolitit
L -

Optimization of Foundation
= g . X = ',,t,{\

Ada Fung (2013). Application of BIM and RFID Application of BIM and RFID in Public Housing Projects in
Public Housing Projects, CICID 10th Anniversary Conference



66. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

BIM Technology in HA —Current Applications

Co-ordinations of Services/Utilities..... TS oy
Design e | o

i) PLANNED
PROGRAMME

@ ACTUAL
PROGRESS

Ada Fung (2013). Application of BIM and RFID Application of BIM and RFID in Public Housing Projects in
Public Housing Projects, CICID 10th Anniversary Conference



67. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

Contractor’s Applications

Site Layout Plannmg ) . Clashes Study

Rebars Fixing & Services Installation Collaboration
"‘ Ie]

‘- ADAF TS BOXILAZTINTSOF
“‘ OFBOTTOMATVILAL 35

CLASHES WATHSTRUCT URAL HERARS-

MANLAL PUSH ALITTONSOR IGHTING CONTITR

ADAPTABLE BOK1 50X SONTS{ D}
OF BOTTOMLEVEL4L. 35 -
CLASHE SAVITH STRUCTURAL REBAFS. RN

UNCTICBON 1003 DO TSD)
OFBOTTOMUEVEL£1.35
CLASHES WITHSTRUCT URAL RERARS.

Ada Fung (2013) Application of BIM and RFID Appllcatlon of BIM and RFID in Public Housing Projects in
Public Housing Projects, CICID 10th Anniversary Conference



68. BIM Adoption — Commercial Office

Redevelopment of Hennessy Centre
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Company: Gammon Construction Limited
Project: Redevelopment of Hennessy Centre
Location: Causeway Bay, Hong Kong

Type: Commercial

Scheduled Time of Completion: 2012

Autodesk Far East Ltd. (200), Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan




69. BIM Adoption — Private Residential Project

The University Heights Redevelopment

.1"!!‘.[5![]['[‘.[5“”

[ERRERRR R RRRERRRRNE

Company: Chinachem Group

Project: The University Heights Redevelopment

Location: No.42-44, Kotewall Road, Mid-levels West, Hong Kong
Type: Luxury High-end Residential Development

Scheduled Time of Completion: 2017

‘ gy TP

i i Bﬁ‘lﬂ. i o BIM Partners
W H a7 * Andrew Lee King Fun & Associates Architects Limited

s 3 e Far East Consulting Engineers Limited ¢ CM Wong & Associates
R GO EMAGEAD mulmm“unm[h”mmwmmm " Limited ¢ Rider Levett Bucknall Limited e Atkins China Limited

basemenl Structure. e \ircon lelted
Autodesk Far East Ltd. (2013), Autodesk BIM Award 2013, Hong Kong, Macau and Taiwan



70. BIM Adoption — Metro Station

Hung Hom Station & Approach Tunnels

-

Autodesk Far East Ltd. (2013), Autodesk BIM Award 2013, Hong Kong, Macau and Taiwan

Company: MTR Corporation Limited

Project: Hung Hom Station & Approach Tunnels
Location: Hung Hom, Hong Kong

Type: Civil Infrastructure

Scheduled Time of Completion: 2018

BIM Partners:

e Aedas Limited e Parsons Brinckerhoff
e Atkins e Sweett Limited ¢ InteliBuild
e Leighton Contractor (Asia) Limited

e Gammon Kaden Joint Venture



71. BIM Adoption — Airport

Hung Hom Station & Approach Tunnels

Company: Mott MacDonald and Arup
Project: Midfield Development Design

». ®  Consultancy Services

g Location: Hong Kong International Airport
Type: Infrastructure

Scheduled Time of Completion: Q3, 2015

BIM Partners:

¢ Airport Authority Hong Kong * Aedas
Limited e OTC Limited e Atkins China
Limited e Bo Steiber Lighting Design

Autodesk Far East Ltd. (2009), Autodesk BIM Award 2009, Hong Kong, Macau and Taiwan



72. BIM Adoption — Design and Build

Renovation of 1/F Main Block APB Centre Architectural Services Department

. Use of BIM for renovation project

PLATINUM
SHE AR U0 %0

oL B
JIEIJEJ]
il

HKGBC
BEAM Plus
BEmET

X - - _ BEAM Plus

89 0 Interiors V1.0
Total Score: °

Platinum

Completion Year: 2015
IFA: 794sgm

Owner: Architectural Services Department
Architect: Llewelyn-Davies HK Ltd.

M&E: Wong & Ouyang (BS) Ltd.
Sustainable Design: Ove Arup

BIM Consultant: Vircon Ltd.

From Hong Kong Green Building Council (2016)



73. BIM Adoption — Full BIM

Xiqu Centre
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Image courtesy of BTA & RLP Company Ltd

Autodesk Far East Ltd. (2015), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan

Company: BTA & RLP Company Limited

Project: Xiqu Centre

Location: West Kowloon Cultural District, Hong Kong
Type: Theatre and Retail

Scheduled Time of Completion: 2017

BIM Partners:

¢ West Kowloon Cultural District Authority
¢ Buro Happold International

¢ Rider Levett Bucknall

¢ Atkins China Ltd.

e Front Inc.

¢ Hip Hing Construction Co. Ltd.

e Kingsfield Engineering Ltd.




74. BIM Adoption — Asset Management

Study on the Trial Use of Building Information Modelling (BIM) for Asset Management

Company: Water Supplies Department, HKSAR Government
Project: Study on the Trial Use of Building Information
Modelling (BIM) for Asset Management

Location: Tai Po and Telegraph Bay Salt Water Pumping
Stations

Type: Waterworks

Scheduled Time of Completion: 2015

BIM Partners:
e Summit Technology (HK) Ltd e Sino-iTech Holdings Co Ltd.

Autodesk Far East Ltd. (2015), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan



75. BIM Adoption — Revitalization Project

Revitalization of Shophouses at 600-626 Shanghai Street, Mong Kok

Enabling a more efficient building life cycle through the use of Building Informa
u

pReservation
Revilalisation

Company: Urban Renewal Authority

Project: Revitalization of Shophouses at 600-626 Shanghai Street, Mong Kok
Location: Mong Kok, Hong Kong

Type: Revitalization and Preservation

Scheduled Time of Completion: 2018/2019

BIM Partners:
e Chau Lam Architects & Associates Architects & Engineers (HK) Limited
® Ben Tse & Associates Limited e Far East Consulting Engineers Limited
Tosim e s neaons e e scncowe. @ China Point Consultants Limited e Beria Consultants Limited
A ; : e Team 73 HK Limited » Wan Chung Construction Company Limited
e Vircon Limited
Autodesk Far East Ltd. (2017), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan




76. BIM Adoption — Landscape

The Use of BIM for Landscape Design — Landscape Information Modelling

3 (.11 7Y

Image courtesy of Architectural Services Department, HKSAR Government

Company: Architectural Services Department,
HKSAR Government

Project: The Use of BIM for Landscape Design —
Landscape Information Modelling

Location: Victoria Park, Causeway Bay; Parks in To
Kwa Wan & Kwun Tong

Type: Landscape Design and Construction

, Scheduled Time of Completion: 2015-2018

\ BIM Partners:
® Vircon Ltd. ® Kalloc Studios Asia Ltd.

Autodesk Far East Ltd. (2015), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan



77. BIM Adoption — Heritage

HERITAGE

*  Use of BIM for Heritage Record and Further Design

-

| mw vmcon
& s

Year Built: 1887

Grading: Grade 1

Selected Applicant: Caritas-Hong Kong
Project Title: The Pokfulam Farm Project
Content: The project will present the history
of the Old Dairy Farm and introduce the
culture of Pokfulam village and the
surrounding area through exhibitions,
guided tours and workshops

Conserve and Revitalise Hong Kong Heritage Department (2013), Revitalising Historic Buildings Through Partnership

Scheme, Resource Kit



78. BIM Adoption — Heritage

TERRESTRIAL LASER SCANNING AND BIM

S S

BIM Model

Point Cloud Data

Room Schedule |
rMame Area |
Roorm 01 10 37 _m=
Room 02 6 65 m*
Room 03 24867 m*
Room 04 2469 m*
Room 05 453 m*
Room 06 29789 m*
Room 07 24 25 m*
Room 08 2320 m*
Room 09 1085 m=
Room 10 748 me
Room 11 25 29 m*
Room 12 24 35 m*
Hoom 93 e
Hoom 4 § 58
Hoom 95 4750
Hoom 96 N e
—- —— o) i vecer Hoom 97 FAE mA
i & T Hoom 98 1784 m#
Ear

Drawing Production and Quantity Take-off



79. Constraints of conceptual analytical tools
and decisions made on their basis




80. Applying selected analytical tools to a validated
model

)

P 5

]

ftces Cnctacoment 1 1« m )
o0

T

5

o [ | um msa
[Ty re— e —

’ P

i Temperature, oC
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81. Understanding the results of analyses and
drawing conclusions for the project

Editing: Lighting Efficiency Editing: Lighting Efficiency E Editing: Lighting Efficiency E

Lo vt g vt oy Lam
= et i g




82. Basic application of BIM model as a/an
database/ objective database

* 3D - =#EEEHEA - 3D Model

o 4D - 2Z=3HE] — Scheduling

« 5D - [ kLH]E — Quantity Surveying

e 6D - o EFE 97 M - Sustainability

o 7D - it E FHE H — Facility Management

Addition of Information in BIM!



83. Hierarchy and organization of a project database

NBIMS . : - : i :
N4 Hierarchical Building Information Relationships
BUILDING | @ Systems represent the physical

e Sk v Metrics entities of the building. Systems use

NA classifications such as Omni-

e IFC objects, relationships, space, . ........... ... | ClassandUniformatandare

{" SYSTEMS —Ex Structural, MEP. Flooring, Ceiling, Exterior, Walls 3| fransportediexchangedvia IFCs

: Attributes : : Space is physical in nature, but can
v e :| be unbounded (have no or cross
: Sub-Systems W physical boundaries) butit will always

i [(part of systems) i | betiedto the physical structure or

e e «' | systemsinsomeway

¢+ SPACE-Vertical Horizontal, Empty % | Overlays are more abstract data -

: [Leuel (Stories) : Qrgam;anonal loperatmnal functional,

: J financial, non-fixed assets, resources,
A personnel, etc. that is data fied to the

Systems and Space

= Vertical Metrics
- Reports or Extracted Data from BIM
] Attributes :
" * (examples from all classifications)

. *s, [ Area

"
&
&
-
-
=

OVERLAY S — Typically associated with building hierarchy elements. .
Example :

Ifur_niture Financial Renlti:l;all;psleace YVolume
Equipment Classifications i : E :
Phong Circulation Area .
Example :
Secure Areas 1

Personnel Space Assignment
Busingss Group Systems .
L 3 Materials & Types
- Example :

Example
Marketing
Administration

Business
Groups

E MNIBS 2008



THANK YOU



	BIM – Management Training 
	Day 3 -  BIM Model as a Project Database (Full Day)
	1. Civil Project Execution �
	2. O-Chart, Role and Responsibility�    (Design Phase)
	3. Mode of Process Re-engineering �
	4. O-Chart, Role and Responsibility�    (Construction Phase)
	5. Modes of Re-Engineering (RSS)�
	6. O-Chart, Role and Responsibility�     (Construction Phase)
	7. Contractor BIM Team �
	Slide Number 10
	9. LOD 100
	10. LOD 200
	11. LOD 299?
	12. Level of Development – Example Tree
	13. CIC Standard : Pavement
	Slide Number 16
	15. GEO Disciplinary Model Requirement
	Slide Number 18
	17. GEO Required File Naming Convention�
	18. Modelling Methodology : Road Model
	19. Modelling Methodology : Road Model
	20. C3D Road Modeling
	21. OpenRoads Designer�
	Road Modelling Demo
	22. Create Parametric Road Model
	23. Modelling Methodology : Site Formation
	24. Modelling Methodology : Site Model
	Site formation �Modelling Demo
	25. Modelling Methodology : Utilities Model
	26. Modelling Methodology :�       Underground Utilities
	27. Strom Drain Analysis�
	Storm Drain�Modelling Demo
	28. Modelling Methodology :�       Structural Model
	29. Modelling Methodology : �       Structural Models
	30. Integrate Structural Analysis 
	31. SAP2000
	32. Dynamo
	33. Revit
	34. Format and Software
	35. Project Execution – Quality Audit�
	36. QA/QC Process
	37. BIM Quality check/Quality report
	38. Geometry : BIM Generate Section �                            and Annotation
	39. Information : Schedule
	40. As-Built Verification via Laser scanning
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	53. BIM for Precast Construction
	54. BIM for Manufacturing
	55. BIM for Manufacturing
	56. BIM for Manufacturing
	57. BIM for Manufacturing
	58. BIM for Manufacturing
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	79. Constraints of conceptual analytical tools and decisions made on their basis
	80. Applying selected analytical tools to a validated model
	81. Understanding the results of analyses and drawing conclusions for the project
	82. Basic application of BIM model as a/an database/ objective database
	83. Hierarchy and organization of a project database
	Thank you

