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Core Values 4 C’s

Public Housing in Hong Kong 
- a Sustainable Community
 Vision

 To help all families in need to gain access to adequate 
and affordable housing

 Mission
 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

簡報者
簡報註解
Vision : To help all families to gain access to adequate & affordable housing
Mission : To provide affordable quality housing, management & maintenance
        Cost effective & rational use of public resources
        Competent, dedicated & performance oriented team 
There are 4 core values adopted in HA/HD: Caring, Customer-focused, Committed & Creative.
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Environmental
環境

Economic
經濟

Social
社會

We have a stock of about 700,000 flats,
and we are building an average of about 15,000 flats per year. About 30% of 

Hong Kong’s 7 million people are residing in public rental housing.
Sustainable Development : To meet present social, economic and 
environmental needs but NOT at the expense of future generations.
We provide a green and healthy living environment for our community.
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1. Introduction – Sustainable Development

2.Applying Innovative Procurement, 

Green Design & Construction
 Three- envelope Tendering System for Integrated 

Procurement Contract

 Two- level Lighting System for Lobbies, Corridors 

and Staircases

3. Applying Intelligent Solutions & IT

4. Conducting Applied Research for Green 

Solutions

5. Quality Assurance & Material Testing

Environmental Protection & Testing
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Procuring for Innovations : 
Incentivizing  Innovations

Remember ‘2 Envelope Systems’? 
– to select designers (or ‘contractors’) based on evaluation of both

(1) Technical and (2) Price - envelopes (proposals)

 HK Housing Authority aims to move Construction from 4Ds to 4Cs:
from Dirty, Dangerous, Demanding, Damaging/ Disruptive
to Caring, Customer-focused, Creative, Committed

launched a ‘3 Envelope’ System in 2009, with the additional Envelope 
requiring Tenderers to propose any specific Innovations.

 1st (Technical) envelope only relates to Client Design and proposal,
hence must conform to that.

 But 2nd envelope will list any ‘alternatives’ as innovations (in 2a); and 
secondly list corresponding benefits and costs (in 2b).

 Unsuccessful tenderers will be paid a one-off lump sum for acquisition 
of intellectual property right for their innovations, specially on Design & 
Build projects as in the pilot project now underway.
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Envelope 1
Corporate + Technical

Envelope 3
$$$

Price 
Score:

55%

Total 
non-Price 

Score: 45%

Envelope 2
Innovation

Procuring for Innovations : 
The Three- envelope System
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Envelope 2b
Price 

Adjustment

Accept
Proposal

If  Complying
with All

5 Assessment 
Criteria

Assess
& Classify

Benefit Level
•HIGH (0.8%)

•MEDIUM (0.5%)
•LOW (0.2%)

Prioritize
Proposals

By Price Adjustment 
(lowest first)

Accept
Proposal

If Price Adjustment
Is  Reasonable

As Many
As

Possible

Total
Technical

Score
5%

Total 
Price

Adjustments
$200M

Step 2 –Open Envelope 2b and Prioritize Proposals

Step 3 –Select Proposals

Step 1 –Open Envelope 2a and Assess Technical Submissions

Envelope 2a
Technical

Submission

Procuring for Innovations : Assessment, 
Scoring & Selection of Innovation Proposals
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2- Level Lighting System

 Design Manual: Barrier Free Access 2008 requires 85 Lux at 
Common Areas for needy people

 386,243 kWh would have been consumed per annum
 A duty set of lighting system will provide 30 Lux around the clock, 

it’s the minimum requirement of the Code of Practice for Means of 
Escape

 Standby sets of lighting system at different areas to elevate to 85 
Lux when switched/ triggered on

 Extra $800,000 for the control, conduit and cable
 Only 264,799 kWh will be consumed per annum, save 121,444 kWh, 

7 years payback

Energy Performance
of New

Residential Buildings

Energy Performance
of Existing

Residential Buildings

The Challenge
and

The Solution
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Standby 
Set

Corridor 
Entrance

Press the 
Button

On for 10 mins
Off

30 Lux
85 Lux

Saving Mode
Bright Mode

2- Level Lighting System
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Energy Performance
of Existing

Residential Buildings

•Trim down over-illuminated lighting level
•Employ high efficiency T5 Fluorescent Tube to replace T8 Fluorescent Tube
•Employ high efficiency Electronic Ballast to replace Electromagnetic Ballast in lighting system
•Employ Photo Sensor to control lighting on/off
•Set timer according to season to control lighting on/off 
•Modernize lifts with advanced Variable Voltage Variable Frequency control system
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The Challenge

 The electricity consumed by lighting serving the 
common areas of all the HA’s existing residential 
blocks is approximately 250 gWh per annum

 20% saving would mean 50 gWh or $50M or
 35,000 tonnes of CO2 emission reduction
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 LED Lighting could be a solution to the challenge
 HA is actively motivating the industry to design and 

produce LED Lighting bulkhead fitting that can be 
used to replace the existing Compact Fluorescent 
Lighting bulkhead fitting

 If successful, the private buildings can follow and 
Hong Kong can benefit

The Solution
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Environmental Protection & Testing

1. Introduction – Sustainable Development

2. Applying Innovative Procurement, Green 

Design & Construction

3.Applying Intelligent Solutions & IT
 Use of Building Information Modeling (BIM)

 Use of Geographic Information System (GIS)

 Use of Radio- frequency Identification (RFID)

4. Conducting Applied Research for Green 

Solutions

5. Quality Assurance & Material Testing
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Impractical

Possible

Expected

Required

Impossible

簡報者
簡報註解
As of today, we have around 100 staff trained and 9 current projects using BIM at various development stages.  To quote the Autodesk’s 5 stages of technology adoption from “Impossible” to “Required”, we are at the “Possible” stage and on the verge of “Expected”.  With the use of BIM, we expect to achieve “smart practice” with full launching to all new housing projects by 2015 in anticipation of more effective use of resources towards sustainable housing development with better planning design and construction. 
�
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Excavate  the 
upper platform

Fill the lower 
platform

Platform 
“A”

Platform 
“B”

Excavate the 
middle platform

Platform “A”

Platform “B”

3D Views

Building Information Modeling

Formation of Temporary Soil Platforms - “Cut and Fill Balancing” to 
minimize the import and export of fill materials
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Building Information Modeling

Daylight Analysis – Apply BIM analysis software on a typical 
modular flat to achieve the daylighting target and minimize the use 
of artificial lighting

簡報者
簡報註解
We apply daylight analysis using BIM and analysis software on a typical modular flat to examine the daylighting effect and achieve performance target.
利用ＢＩＭ　Ｓ／Ｗ功能
環境研究
日照模式
採光／照明
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Building Information Management

Construction Coordination - Avoid clashes, abortive works and wastes
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 Our new intranet-based Geographic Information System 
(GIS) helps our colleagues to collect and integrate geo-
spatial information to assist in public consultation, site 
planning, design and construction works and handling of 
public enquiries.

Web- based GIS in Housing Authority

 Integrate to HA’s 
information technology 
infrastructure as 
Single-Sign-On (SSO) 
Enabled Application 

 Support 50 concurrent 
users

簡報者
簡報註解
Web-based GIS helps to collect & integrate geo-spatial information. 
Integrate HA’s information by Single-Sign-On (SSO) application & could support 50 concurrent users
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AEC Parties using GIS/BIM

Main 
Contractor

s

Suppliers

Utility 
Companies

Consultant
s

Sub 
Contractor

s

Development & 
Construction (DCD)

EMD  Estate 
Management  (EMD)

•A

•SE

•LS

•QS

•CE

•GE

•ES
•P

•HM  •MS

•BSE

•LA

Other Government 
Departments

•Lands

•Fire Services

•Planning

•Water Supplies

•Drainages Services

•Highways

•EMSD

•Telephone

•Broad Band
•Gas

•Electricity
•Civil Engineering & Development

簡報者
簡報註解
Comprehensive database could be used and shared amongst different division within Housing Dept. which includes Development & Construction Division (DCD) for new developments and Estate Management Division (EMD) for property management services.  Similarly, information could also be shared with other Government Depts. and outside parties including main contractors, sub-contractors, consultants & other utilities companies. 
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Data transfer

Data lost

2D Maps and simple 3D models Comprehensive 3D BIM models

GIS BIM

GIS and BIM applications developed from two 
arenas and different vendors

簡報者
簡報註解
Data and information transfer could be conducted through two design platforms between GIS & BIM.  Layers of information as design attributes from GIS could be transferred to BIM for their detail design & modeling built-up.  In return, completed design deliverables from BIM could be transferred to GIS for 3D visualization & public consultation purpose. 
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Use of RFID in monitoring the manufacturing, 
delivery and installation of Building Components

Central 
Database 
Record 
(Cloud 

Computing)

Delivery to site

RFID tag embedded 
during manufacturing

Inspection and RFID 
scanning

Inspection and RFID 
scanning

In Factory
O

n Site

Handover
(Database for Building 

Maintenance)
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Dump Truck 
arrive the Site

RFID Scanning

Collection of 
C& D Materials 

RFID Scanning

Record 
• Plate No. of Dump Trucks
• Total Weight of Dump Truck
• Loading Condition
• Chit Form & DDF No.

Dump truck 
arrive the site

RFID Tag

Loading 
Condition

RFID 
Reader

Use of RFID in Disposal of 
Construction & Demolition Material

Central 
Database 
Record 
(Cloud 

Computing)
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• Mix ID

• RMC Plate No.

• Concrete Grade

• Batching Time

• Arriving Time

• Exceed Allowable     
Time Limit?

Concrete Truck 
leave the Plant

RFID Scanning

RFID Scanning

Concrete truck 
Leave the site

Concrete Truck 
arrive Site

RMC Delivery

RFID Scanning
• Leaving Time

RFID 
Reader

RFID Tag

RFID 
Reader

RFID 
Reader

Use of RFID in 
Ready Mixed Concrete Delivery

Central 
Database 
Record 
(Cloud 

Computing)
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Use of RFID in 
Concrete Cube Compression Test

Embed RFID tag in 
Cube Making

Input relevant data via RFID 
scanning and via cloud computing

Delivery to Laboratory

Testing
Automatic Data Capturing and Sample 

Verification by RFID
(including weight, dimension and compressive 

strength)

Central 
Database 
Record 
(Cloud 

Computing)
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Environmental Protection & Testing

1. Introduction – Sustainable Development

2. Applying Innovative Procurement, Green Design & 

Construction

3. Applying Intelligent Solutions & IT

4.Conducting Applied Research for 

Green Solutions
 Temperature Indicating Strip (lift)

 W- trap

 Twin Tank 

 Use of Marine Mud

 Use of Concrete Cores

5. Quality Assurance & Material Testing
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Temperature Indicating Strip

 Incident:  
Lift fell to ground level

 Cause: 
Failure of counterweight pulley 
bearing 

Background:  Lift incident at 
Fu Shin Estate in 2008
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Temperature Indicating Strip

Issue: 

 Early detection of fault of pulley bearings

Traditional method:

 Regular visual inspection

 Listen to any abnormal noise

 Feel any abnormal heat with hand
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More objective and quick-fix solution:
 ‘Temperature Indicating Strip’ on pulley assemblies

(to alert maintenance personnel of any abnormality)

Temperature Indicating Strip:
 self-adhesive type 
 give irreversible colour change 
 permanently record the highest 

temperature of pulley assemblies

Temperature Indicating Strip

Fault Detection  – Early Identification of Fault
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 The outbreak of SARS in March 2003 has 
aroused concern about dried up floor traps and 
transmission of virus into the bathroom / 
kitchen from a contaminated soil and waste 
stack.

BD,HD & FEHD’s Guidelines

W- trap System
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 Collaboration with City 
University of Hong Kong to 
study the W-trap system in 
2003.

 A series of tests successfully 
verified the operational 
stability.

W- trap System
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 Buildings Department approved in principle the use of W-
trap for connection to the floor drains in toilets to maintain 
water seal.

W- trap System
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≤ 150

WATER 
SEAL 
LEVEL

CONNECTING 
TO SHOWER 
AREA WITH 
∅50 WASTE 
PIPE

CONNECTING 
TO FLOOR 
DRAIN WITH 
∅40  WASTE 
PIPE

CONNECTING 
TO S&W STACK 
WITH ∅50 
WASTE PIPE

WATER SEAL 
LEVEL

 Design Guide and Technical Specification compiled for 
project implementation.

 Implemented in all new PRH projects since the completion of 
first project, East Harbour Crossing Site 3 (Yau Lai Estate), in 
2008.

W- trap System



Background

Regular cleansing of
fresh / flush water tank

in every 3 months

Store up clean 
water

After Resumption

Wash away 
muddy water

During Stoppage

Cause

IMPLICATION

Cleansing workers at work Use fresh water 
for flushing

Before Stoppage

Twin Tanks System

35
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Objectives

Twin Tanks System
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Twin Tanks System

1. Achieve Green Management by reducing 
water wastage. 
(Saving water 2.8 million litre per year)

2. Achieve better customer service through
un-interrupted water supply.

3. Achieve durability of structure with
reduced maintenance and repair works.
(Saving $2 millions for replacement of 
water tanks in each block in 30 to 40 
years)

4. Shek Mun Estate - the first estate using 
the twin tanks completed in May 2009. 
Full implementation in all public rental 
housing projects at design stage from 
May 2008 onwards. 

Summary
Adopting Twin Tank System and Associated Enhancements
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Use of Marine Mud
Cement-Stabilisation for Backfilling

Marine Mud on Site

Mix marine mud with 
other materials

Backfill cement-stabilized marine 
mud around substructure

 Marine mud is stiff, moist, low strength and 
high compressibility

 Mix 5% cement and 15% granular material
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Use of Marine Mud
Production of Eco-Block

Cement

Recycled Aggregates Block Casting Machine

Eco-paving block

Marine Mud
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Use of Concrete Cores

Disposable rock cores collected from store

Used as planter kerbs
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Environmental Protection & Testing
1. Introduction – Sustainable Development

2. Applying Innovative Procurement, Green 

Design & Construction

3. Applying Intelligent Solutions & IT

4. Conducting Applied Research for Green 

Solutions

5.Quality Assurance & Material 

Testing
 Use of Product Certification

 Use of Quality Assurance Systems
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Product Certification

Promoting quality assurance through upstream 
control, Housing Authority spearheads 
implementation of product certification in its 
construction projects in stages in 2010/2011 for 
seven major building materials:
1. Fire-rated timber doors (防火門) 
2. Panel Wall Partitions (板間牆) 
3. Cement Products (for architectural use) (袋裝水泥) 
4. Tile Adhesives (磁磚黏合劑) 
5. Ceramic Tiles (磁磚)
6. Repair Mortars (修葺砂漿) 
7. Aluminium Windows and 4-Bar Hinges Assembly (鋁窗及窗鉸組件) 
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Product Certification
HA’s Surveillance Check of Building Materials on Site

Project Team

Check on quality 
based on test 

certificates and track 
records 

Regular 
Surveillance 

Testing

Contractor Proposed Material Submission

Materials Accepted for Use

rejected

test / retest passed

• Materials arrival on site
submission accepted

test / retest failed

Manufacturers

materials rejected 
from site 

• Product certification 
to be introduced…
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What is Product Certification (產品認證) ?
Product Certification is the process whereby a product is 
certified to achieving prescribed standards and quality 
requirements, through regular factory surveillance and 
periodic sampling and testing of products by third party of 
accredited certification body.

Product Certification

 Promoting industrial quality through upstream control
 Continuous surveillance of production process in factory to 

ensure consistent production quality
 Greater confidence on product quality to recognized 

standards
 Product Certification Mark to enhance product reputation, 

and hence business opportunities and competitiveness

Benefits
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An Upstream Quality Control

Manufacturers

Hong Kong 
Accreditation 

Service (HKAS)
香港認可處

Independent 
Certification 

Bodies
獨立認證機構

Products manufactured in factories

Delivery of Products to Sites

Issuance/ Renewal of 
Product Certificates at regular intervals

Regular factory 
surveillance (監察)

on process and 
sampling for 

testing of products

Failed

Remedial action, 
suspension of 
certification etc.

Passed

Product Certification
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Quality Assurance Systems

 ISO 9000 – quality
 ISO 14000 - environmental
 OHSAS 18000 - safety
 ISO 26000 – corporate social responsibility
 ISO 31000 – risk management
 ISO 50000 – energy 
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Environmental Protection & Testing

We care for our people. 

We care for our environment.
 To achieve Sustainable Development, we apply innovative 

procurement, green design & construction, intelligent solutions & IT.
 To ensure effective use of resources, we conduct Applied R&D for 

green & innovative solutions.
 To mitigate risks, we assure quality throughout the supply chain.
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Environmental Protection & Testing

We care for our people. 

We care for our environment.
 To achieve Sustainable Development, we apply innovative procurement, green design & 

construction, intelligent solutions & IT.
 To ensure effective use of resources, we conduct Applied R&D for green & innovative 

solutions.
 To mitigate risks, we assure quality throughout the supply chain.

Thank You !
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