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Hong Kong 2
Total Population: 7 Million
Total Land Area: 1,108 sqg.km

e Total Residential Area: 89 sg.km (about 8%)
e Public Housing: 12 sg.km (about 1%)

e No. of Public Housing Estates: 213

* No. of Public Housing Residents: 2 Million
(about 30%)

e Average Living Space: 13 sg.m/person
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Hong Kong £
Distribution of Public Housing Estates

® Public Rental Estate
® Home Ownership Scheme
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Housing Department (HD)

People-centric approach

To help low-income families with housing need to gain
access to affordable housing

To provide affordable quality housing, management,
maintenance and other housing related services in a
proactive and caring manner

- Cost-effective and rational use of public resources

Competent, dedicated and performance-oriented team
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Public Housing Development 2
(a) Project Life Cycle

LC

Feasibility Scheme Detailed Tender Construction ~ Completion,
Studies and Design and Design and of Management
Conceptual Project Specification Foundation / and

Layout Budget Building Maintenance

Project Functions

Design Building Design and Documentation Quality Facility
Options Performance Control Management
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Public Housing Development £

(b) Internal Coordination
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Public Housing Development 2

(c) External Coordination

A EATRERE : ; 2

CEDD civil Engineering and gmg %7}%% % }E‘EI%

BSPS@ Development Department Transport Department Drainage Services Depanment || {C))| Planning Department
w EBHHA l'u‘l % B E bl
MR- Servion Oepmirmes ' ‘ Highways Department PROTECTION DEPARTMENT

T s ‘S’
&' Lands Department

K% E

Water Supplies Department

. ":_ Ne -
//' N . ~
§ ¥ P {7
\ P 4 N/ XXV\ﬂfernatlonaI Federation of Surveyors
A Congress, Kuala Lumpur, Malaysia, 16 — 21

June 2014

9

Use of New Technologies in HD £3

(a) Geographic Information System (GIS)

e History of Evolution Site Feasibility Study
Desktop Geographic Planning (e
2005 Information System (GPIS) for & .
Planning Studies Ridgeline Building Height
o

O Web-based 2D GPIS for
Planning Studies

3D GIS for Feasibility Studies
& Design

Terrain

0. Modelling
2012 :

i 3D GIS for Facilities
Ma nageme nt XXV International Federation of Surveyors
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Use of New Technologies in HD 3

(a) Geographic Information System (GIS)
. Software

ArcScene version k0.l national Federank

Congress, Kuala Lumpur, Malay5|a 16—

June 2014 Arcé]lS Server version 10 1 11

Use of New Technologies in HD £3
(b) Building Information Modelling (BIM)

e History of Evolution

2012
BIM Construction &

lﬁ Facility Management
! 2007 ¢ BIM models carried down stream
i BIM Modelling & for construction simulation and

site planning
e Also facility management

Drafting

¢ 2D drawings are by product of
3D models

¢ Easy to revise
¢ Design and Coordinate in 3D

1985 Computer Aided Design

e Drafting using CADD & e Able to carry out analysis and
digital drawings design optimization
* Easy to amend iy 1l |||||||||IIIIIII d

inati : i
¢ Coordination by layers | I

¢ 2D drawings may convey
ambiguous information

Before
1985 Manual Drafting
. e Drafting using pen and

drawing board
¢ Time consuming to edit

drawings ’
¢ 2D drawings may convey

ambiguous information




Use of New Technologies in HD 3
(b) Building Information Modelling (BIM)

e Software
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Use of New Technologies in HD £2
(b) Building Information Modelling (BIM)

e Software — Revit
e Spatial Data
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Use of New Technologies in HD

£

(b) Building Information Modelling (BIM)

e Software — Revit

N

[

Windows

*
Id
Typeld

Hostld

DesignOption
SillHeight
Comments

Mark
PhaseCreated
PhaseDemolished

HeadHeight

e Attribute Data Stored in Relational Database

P

Levels
Properties =) =
MPW9 Id
MPW1 =~ Typeld
DesignOption
Windows (1) ~| B8 Edit Type Name
Constraints 2 Elevation
Tevel TBLK 10 3F ]
Sill Height 0.7500
Identity Data A
Comments Phree
Mark 789 .
Phasing A id
Phase Created New Construction |
Phase Demolished None SCQUEHCeNumber
IFC Parameters A Name
IfcGUID i
Other P
Head Height 0.7500 !

Attribute Data in Revit
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WindowTypes

*

Id

Keynote

Model
Manufacturer
TypeComments
URL

Description
OmniClassNumber
AssemblyCode
FamilyName
TypeName
TypeMark
RoughWidth
RoughHeight
Width

Height

Operation
ConstructionType
Cost

IsExternal

Use of New Technologies in HD

(c) Integration of GIS and BIM

Perform 3D Visualization and Animation
Carry out Analysis

Streamline Workflow

Enhance Work Effi(x:xivelnc

Ensure Consistency @of-Rata: Lumpu, wak:

June 2014
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Workflow of Integration of GIS and BIM
e Method 1:
Revit

BIMserver &
BIMsurfer (Viewer)
with JRE Update 7

e Method 2:

Revit

FME / Data

-- b Interoperability ArcGIS

. Spatial Data to
Revit
Prepare Geo-Database Data to

Attribute Export to Attribute Spatial Data

Data in dBASE/EXCEl é(XVInth\&txﬂlathelﬂkT ofSurlv:yozri
BIM / Access ““Spatial Data ™ ﬂ

Workflow of Integration of GIS and BIM
e Method 2:
Final Step: Link Attribute Data to Spatial Data in

ArcGIS by Unique Key
Tag of Converted
Converted Spatial Data Spatial Data

TfcWindow_surface

L
[T OBJECTID - | SHAPE - ~ Globalld Ownertistory ‘Name.
» MutiPatch | 15BsF: 82UBCKY | #34 aircase_Window 1350mm:Staircase_Window 1350mm:Staircase_Window 1350mm:353172
MukiPatch 15BsF! 82UBCKW | #34 aircase_Window 1350mm:Staircase_Window 1350mm:Staircase_Window 1350mm:353174
futiPatct 158s| 82U8CKg 7234 aircase_Window 1350mm:Staircase_Window 1350mm:Staircase_Window 1350mm:353180
MotiPatch | 1585 G2UBCKe | 734 aicase Window Starcase_Wr Vindow 353182
WiPatch [ 1565 g2UBCKE | 734 aicase._Window 2 Staicase. Window 2 Saircase_Window 2353183
WokiPatch | 158 82UBCK |32 arcase Window 3 taicase Window 3 Saitcase_ Window 3.353164
HokPatch | 156aFalbafBossaUECK | 23 Starcase._Window 4 Starcase_Window &Saitcase_ Window 4353185
MukPatch | 1566F5alb2dEosB2UBCKK |34 Starcase WindowT Starcase. Window Sarcase_Window:353186
MotiPatch | 1585F5Lb2d80c82U8CE3 | #32 Starcase_Window 1350mm;Starcase_Window 1350mm:Stacase_Window 1350mm 353357

Attrlbute Data of Revit Database

Hostld SillHeight - HeadHeight
343022 353171 108565  0.680000000000007 6 86961 0.680000000000007
343022 353173 108565  0.680000000000007 it 86961 0.680000000000007
343022 353175 108565  0.680000000000007 8 86961 0.680000000000007
343024 353181 108565  0.680000000000007 9 86961 0.680000000000007
343026 353156 108565  1.39999999999999 10 86961 1.39999999999999
343028 353156 108565  1.39999999999999 11 86961 1.39999999999999
343030 353138 108565  0.680000000000007 12 86961 0.680000000000007

ID of
Attribute Data

Link Attribute Data to Spatial.Rata:hy.theField ‘Tag’ of Converted
Spatial Data and the Field" D" of Attriblite’'Data in GIS Platform ¥




Workflow of Integration of GIS and BIM
e Method 2:

Converted Spatial and Attribute Data in ArcGIS

BIM GIS

Field Value

OBJECTID 785

SHAPE MultiPatch

Globalld 1apLFGTWfD2fhyyxT77d_4
OwnerHistory #34

Properties &3]

MPW9 -
MPWL

Windows (1) ~| E8 EditType

Constraints 2
Level BLK 10 3F ]
Sill Height 0.7500

I

Name MPWO:MPW1:MPW1:475245
Description <null>
ObjectType MPW1
Identity Data _ A Tag 475245
:;::‘k'"e"“ s OverallHeight 175
- OverallWidth 205
Phasing 2|
Phase Created New Construction oD 784
I: Phase Demolished None i TYPEID 406336
IFC Parameters 2 LEVEL BLK103F
| 1fcGUID | | SILLHEIGHT 075
f"‘ O:e‘::i Height 07500 ’ COMMENTS
" MARK 789

PHASES_CREATED New Construction
PHASE_DEMOLISHED
HEADHEIGHT 0.75
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Applications of GIS and BIM in 2
Housing Development

Project Life Cycle

LC

Feasibility Scheme Detailed Tender Construction Completion,
Studies and Design and Design and of Management
Conceptual Project Specification Foundation / and

Layout Budget Building Maintenance

Project Functions

Design Building Design and Documentation Quality Facility
i Performance Control Management
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Applications of GIS and BIM in
Housing Development

Contextual Study
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Applications of GIS and BIM in
Housing Development

~Spatial Planning.

Congress, Kuala Lumpur, Malaysia, 16 — 21
June 2014
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Applications of GIS and BIM in £
Housing Development

Proposed Buildings

Selected Viewpoint at Shing Mun River, No. 2

¢ \ Promenade Rest Garden
%V hnternatignal Federaggon of Syrveyoss
Ridge Line Analysis

June 2014
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Applications of GIS and BIM in £
Housing Development
PRt N -
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Applications of GIS and BIM in £
Housing Development

e Proposed Public Housing Development

* Integration of GIS and BIM

e Perform 3D Visualization and Animation in GIS
Environment

e Demonstration of
— Contextual Study

— Spatial Planning
— Geotechnical Study
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Applications of GIS and BIM in 2

Housing Development

Project Life Cycle

LC

Feasibility Scheme Detailed Tender Construction ~ Completion,
Studies and Design and Design and of Management
Conceptual Project Specification Foundation/  and

Layout Budget Building Maintenance

Project Functions

Design Building Design and Documentation Quality Facility
Options Control Management
nternational Federation of Surveyors
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Applications of GIS and BIM in
Housing Development

usisaq pajierag pue awayds — 324 aj17 199foud

From Modular Flats to Block Design -
in B“Vl and Visualize the Effe nternational Federation of Survey0

ongress, Kuala Lumpur, Malaysia, 16 — 21

in the GIS Environment June 2014 29

Applications of GIS and BIM in £
Housing Development
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Applications of GIS and BIM in £
Housing Development
———

usisaq pajierag pue awayds — 324 aj17 199foud
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Detailed Design-of Underground Utilities "

Applications of GIS and BIM in £
Housing Development

Attribute Tyee Manhole Type L
Manhole_No S14

Data Field13 L

in Gl S Invert__Level_mPD_ 0912
Backdrop_m_ 0
Revised_Invert_LowPoint_mPD_ 0
Depth_to_Invert_m_ 4578
Cover_Level_mPD_ 549

B
. Clashing Analysis

usisaq pajierag pue awayds — ajdA) aj17 19load
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Checking-of Underground Utilities
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Applications of GIS and BIM in
Housing Development

* Proposed Housing Development and
Underground Utilities at Tung Chung
* Integration of GIS and BIM

e Perform 3D Visualization and Animation in GIS

Environment

 Demonstration of
— Contextual Study
— Geotechnical Study
— Detailed Design

XXV International Federatio
Congress, Kuala Lumpur, Malaysia)
June 2014
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Applications of GIS and BIM in
Housing Development

Project Life Cycle

LC

Feasibility Scheme Detailed Tender Construction
Studies and Design and Design and of
Conceptual Project Specification Foundation /
Layout Budget Building

Project Functions

Completion,
Management
and
Maintenance

Design
Options

Building Design and

Documentation Quality
Performance

Facility
Management
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Applications of GIS and BIM in

Housing Development
Kwa| Chung Area 9H

Complicated excavation and lateral
support system on site

2. 3D model is easier to understand than 2D
drawings and written method statements

3. Discussed with site staff and contractor
before construction to ensure
smooth/safe operations

Kuala Luna reVia

Site Formation - Excav

3D V|rtual Model

3D Physical Model

n, Lateral Support

uoNIIsuo) — 3JPA) 9417 193foud
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Applications of GIS and BIM in

Housing Development

Virtual Construction’Seq

£

Safety and Logistics Arrangement through

sia, 16 —21

uence Model
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Applications of GIS and BIM in
Housing Development

1)

Simulation of Demolition Sequences
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Applications of GIS and BIM in
Housing Development

Project Life Cycle

LC

Feasibility Scheme Detailed Tender Construction Completion,
Studies and Design and Design and of Management
Conceptual Project Specification Foundation / and
Layout Budget Building Maintenance
Project Functions
Design Building Design and Documentation Quality Facility
Options Performance Control
XXV International Federation of Surveyors
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Applications of GIS and BIM in
Housing Development

View at Each Floor View at Front End
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Facility Management

Prospective Tenants can Vlsuallze the
e e g Space before Placmg Bids
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Applications of GIS and BIM in
Housing Development

£

Building Services
Installations

®

Il
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Applications of GIS and BIM in £
Housing Development

DWF Viewer 3D

Easy to Retrieve
Building Services Installations —

B windowwall.pdf - Adobe Reader (9=
File Edt View Document Tools Window Help

8 & epivjeeEx- B @i~ |

o

& DWF Viewer 3D v1.0

| | BaseOffset
[ | Room Bounding

Top Constraint

Top Offset
Unconnected Height
Stuctural Usage

ea
Length
Volume

Easy to Retrieve the Glass Wall
xxv-trternattonal Federation of ngcrrgnation from BlM

Coagress, Kugla kumpur, Malaysia, 16 — 21 41
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3D View search: [

Applications of GIS and BIM in £

Housing Development
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Applications of GIS and BIM in £

Housing Development
= _ D@08 AQsEE S |
e Estate Management GIS
| database maintains all the
Underground Plumbing and
Drainage Records of Public
Housing Estates for effective
daily facilities management.
| EEEE—E:E:{ " < R T e Updating of the records
— N\ = %, ~ through web-based interface
; .Ji;f’a f for maintaining the data
=N quality.
. 4 ///
. ===XXVEmternatiofal-Feéderation of Surveyors
Utilities'Management .

Applications of GIS and BIM in £
Housing Development

Better Visualization P
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Benefits of Using GIS and BIM in ¥
Housing Development Projects

1 e Better presentation and visualization quality by 3D graphics

and animation
e Provide accurate location of designed structures with real

surrounding environment

Effective &
Efficient
Internal

Coordination e Improve interoperability of various disciplines

45

June 2014

£

Benefits of Using GIS and BIM in
Housing Development Projects

e Sharing of information among various government
departments for improvement of work efficiency

e Example: Sharing with colleagues of Rating and
Valuation Department to carry out visual impact
simulation, rates assessment and 3D spatial analysis

TSN PR TR

Wil
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n

Ratlng and Valuatlon Departméﬁ$ess, Kuala Lumpur, Malaysia, 16 — 21
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Benefits of Using GIS and BIM in ¥
Housing Development Projects

e Preserve 3D data
¢ No data loss

e Enhance consistency, quality and availability of spatial data
for interlinked design, construction and maintenance works

Avoid duplicated works
Minimize material wastage

Simulation of environmental studies facilitates planning
and design for sustainable developments

Accurate design information allows the wider use of
standard modular components with quick assembly on site

Less in-situ works and less waste materials are disposed

XXV International Federation of Surveyors
Congress, Kuala Lumpur, Malaysia, 16 — 21 47
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Benefits of Using GIS and BIM in ¥
Housing Development Projects

e Prior understanding of site conditions
e Locate the accurate position of machinery and utilities

* Visualize virtual construction and walkthrough of the sites at
different stages and times

\l .

e Construction sequencing can be visualized and studied
beforehand

Shortened . . .
Construction ° Work is less likely to be affected by unforeseeable site
Time conditions and inaccurate information

Reduce construction waste and redundancy of work
Shorten construction time resulting in cost saving

XXV International Federation of Surveyors
Congress, Kuala Lumpur, Malaysia, 16 — 21 48
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Change Management
Transformation Process

Technologies 3D modeling, analysis, 3D printer, RFID, GIS, BIM...

Upfront design process, re-engineering, office
Processes procedures, disciplines practices, industry
practices

Tighter team formation, multi-disciplinary team,

Organization supporting team structure

Collaboration among project team, consultants,

Pa rtnerShlp contractors and subcontractors.

BIM skill, think ahead, teamwork, change

People management, industry practitioners, academia,
XV Intanrgiekforegtion of Surveyors
Congress, Kuala Lumpur, Malaysia, 16 — 21 49
June 2014 49

Change Management £
Evolution to 3D Matrix Team Structure

e Functional Structure

e emphasizes more on effectiveness
(quality) but less on

Before interdisciplinary co-operation
1997

Top Management

e Matrix Structure

e emphasizes more on efficiency
(managerialism) but the PM teams
1997 - lack expertise in managing quality

2001 Professional

e 3D-Matrix Team Structure

e more flexible & adaptive to Technical
changing environment

e everybody is working on one’s own

expertise Site
e everyone is learning continuously
2002 e everyone is constantly challenged
Onward to do more Admin & Support

e everyone feels a%(é Hgf{}g[ éalg(ederatlon of Su veyors
. . L Mal 16 - 21, . 50
contributing to the's fgaJ e e 3D-Matrix Team Structure  so




Present Situation :

HD facilitates the staff to use GIS by

e publishing internal GIS User Manuals including
* Web Application
* 3D Analysis

* Data Maintenance e s L]

[APPLICATION USER MANUAL |
* Tree Management Module [voLCME 2

[APPLICATION USER MANUAL |
N, MIGRATION,

 System Administration orny [ -

THE DESICN, SUPPLY, DELIVERY, INSTALLATION, MIGRATION, [ED SERVICES

AL
COMMISSIONING,

N DIVISION
MAINTENANCE, TRAINING AND OTHER RELATED SERVICES M

OF THE N DIVISION
GEOGRAPHIC INFORMATION SYSTEM

FOR THE DEVELOPMENT AND CONSTRUCTION DIVISION

£

Hox KoxG HOUSING AuTHORITY

Veruea 10 bemeat ad zmay ace be
S Bus AR Goveramest

Das 2
Decat %0

Prepared By [Emmeat aad may acc be
SAR Goverament
Eai China (Hong Koag) Lismited

XXV International Federation gf Su,r
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Present Situation :
HD promotes the Use BIM to the Public by

e drafting standardization guidelines for
implementation of BIM in a systematic way

e publishing BIM documents in homepage including
e Library Component De5|gn Guide
e Standards e ot
* User Guide [romme s
e References arrrmrer

Business Partnerships ®

Home Building Information Modelling
Flat Application © Building Information Modelling (BIM) i the process of generating three-
dimensional, digital representation of building data throughout its Iife cycle
BIM is an innovative technology for bridging communications between the
architecture, engineering and construction industries. Also, with the data
packed BIM models, various sustainabilty design and environmental studies
could be carried out, such as lighting, ventilation, energy, carbon emission
and green design, etc.

The Housing Authority (HA) has started piloting BIM since 2006. We have
used BIM for design visualisation and progressively carried forward to
subsequent stages to benefit the chain of stakeholders along the building lfe
cycle, from design to documentation, construction and facilty management. Through piot and actual implementation of
BIM in our projects, we wish to improve our building quality by optimising our designs, improving coordination and
reducing construction waste.

I About Us ©

Estate Locator

@D Standards, guidelines and component families are essential for successful BIM implementation. They are required for

N o o effective mode building, electronic file management and communication between BIM users. To facitate the process
we have prepared our in-house BIM standards, user guide, libary component design guide and references. Please click
on the finks below to view these documents.

Latest News * BIM Standards Manual (PDF format)
Performance Pledge > BIM User Guide (Part |) (PDF format)
Job Vacancies > BIM User Guide (Par i) (PDF format)
Tenders

> BIM Library Components Design Guide (PDF format)

Forms. > BIM Library Components Reference (PDF format)

gXV'ntemlft'T“aLHcs'mM lagerl?ﬁzlﬁliong Kong Housing Authorlty
: June yii www.housingauthority.gov. hki) 52




Present Situation £3
HD promotes BIM to Construction
Industry by

e Co-operating and sharing BIM related documents
with Hong Kong Institute of Building Information
Modelling (HKIBIM)

Building Information Madellmg Provides the HKHA's in-house BiJlbl'd'mg Information
Modelling (BIM) standards user gwde I|brary component design guide and references.

XXV International Federation of Surveyors

Homepage of HRIBINA [httpY//www.hkibim.org/) 7os

The Way Forward

Widen the applications of BIM and GIS
in HD

Extend data flow from BIM to GIS
and vice versa

Encourage our business partners
to use GIS and BIM

Collaborate with other Government
Departments

It 41 | Fad 1 £ C
Mterfatonarreaeration o SUtveyors

Congress, Kuala Lumpur, Malaysia, 16 — 21
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Conclusions 2

 HD is constantly exploring new and innovative ways for
sustainable development and continuous improvement
of public housing to meet the public needs.

e Application of GIS and BIM in housing development

* provides a much tighter collaboration platform among design
teams at an early stage to resolve any design problems,
clashes and difficulties.

* enhances site planning, safety and project delivery.

 Gained valuable experience in the evolution and
transformation of technology, organization, processes,
neople and partnership for review and improvement




