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BE Seminar 2025 .Why Post - Installed Connections Matters

Photo credit: NTSB

Photo credit: BCA Photo credit: tagblatt.ch

Photo credit: BCA

Photo credit: CNN

FALLING  DEBRIS  KILLED  
PASSENGER  IN TUNNEL

Concrete panels fell from the ceiling 
of Boston’s Big Dig highway project, 
killing a woman in a car near the 
entrance to the Ted Williams Tunnel.
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Presentation Outline
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Introduction
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BE Seminar 2025 .Concrete Structure Connection

• Installed before concrete hardens

• Requires precise positioning 
during concrete placement

• Installed after concrete has 
hardened

• Provides flexibility in location

Concrete Structure Connection

Cast-In (Pre-Installed) Post-Installed

Cast-in reinforcement
(Starter bars)

Cast-in anchor bolts

Cast-in anchor bolts

Thread Bar with 
Plate & Nuts L-Bolt J-Bolt

Photo credit: structville.com

Photo credit: livizabangladesh.com

Focus of today’s presentation
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BE Seminar 2025 .Common Applications of Post - Installed Connections

• Commonly used in A&A works and for construction flexibility

RC slab or beam onto an 
existing RC wall or column

Extending a RC slab or beam

Opening closure / slab enlargement

Steel column into  the RC structure Steel beam onto the RC 
structure

Railing installation Canopy support Façade attachment

Post-Installed Reinforcement (PIR) Post-Installed Anchor (PIA)

RC column or wall into the 
foundation

Photo credit: Hilti

Photo credit: Hilti

Photo credit: Hilti

Photo credit: HiltiPhoto credit: HiltiPhoto credit: Hilti

Photo credit: bavap.com.au

Photo credit: 
constructionspecifier.com Photo credit: Hilti

Photo credit: newcivilengineer.com

Photo credit: dougbuild.com
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New
concreteHardened

concrete

Adhesive

Rebar
• Post-installed reinforcement (PIR) involves installing rebars 

into drilled holes in hardened concrete using adhesive

• The adhesive must be qualified for PIR application

• Key requirements:
o Non-carbonated concrete only
o Remove carbonated layer if present
o No plain round bars

Post - Installed Reinforcement (PIR) : Introduction

Carbonated 
layer to be 
removed

Plain round bars are not 
suitable for use in PIR system

Photo credit: reinforcingsteelbar.com
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BE Seminar 2025 .PIR : Load Transfer Mechanism

• Load transfer occurs through:
o Mechanical interlock between rebar ribs 

and adhesive
o Adhesion between adhesive and concrete

• Performance depends on adhesive product

• Requires proper assessment and qualification

Mechanical 
interlock 

through ribs

Adhesion
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• Post-installed anchor (PIA) involves installing anchors into 
drilled holes in hardened concrete with/without adhesive

• Three main types of post-installed anchors:
o Mechanical anchors
o Bonded anchors
o Combined mechanical and bonded anchors

Post - Installed Anchor (PIA) : Introduction

Anchor

Hardened
concrete

Adhesive
(For bonded 
anchor only)

Bonded anchorMechanical anchor

Base plate

Element

Common applications and focus 
of today's presentation for PIA
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BE Seminar 2025 .PIA : Load Transfer Mechanism

Load transfer mechanisms based on anchor types:

1. Mechanical Anchors
      Expansion anchors:

o Load transfer by friction
o Expansion force between anchor sleeve and concrete
o Most common PIA proposed

      Undercut anchors:
o Load transfer by mechanical interlock
o Bearing forces at the undercut in concrete

2. Bonded Anchors
• Load transfer by adhesion between anchor, adhesive and 

concrete

N      – Tensile load
R      – Resistance
Fexp – Expansion force
τb    – Bond strength

Expansion anchor

Undercut anchor

Bonded anchor
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BE Seminar 2025 .Comparison : PIR vs PIA

Aspect Post-Installed Reinforcement (PIR) Post-Installed Anchor (PIA)

Component Adhesive + Reinforcement

Connection 
Purpose

Concrete to concrete structural connection Element to concrete connection

Product 
Qualification

EAD 330087 – PIR
EAD 332402 – PIR: Improved bond splitting

EAD 330232 – Mechanical fasteners
EAD 330499 – Bonded fasteners
EAD 330250 – Fasteners: Fatigue cyclic loading

Design Code SS EN 1992-1-1 – Eurocode 2-1-1
SS EN 1992-1-2 – Eurocode 2-1-2
EOTA TR 069 – PIR: Improved bond splitting

SS EN 1992-4 – Eurocode 2-4
EOTA TR 061 – Fasteners: Fatigue cyclic loading
EOTA TR 082 – Fasteners: Fire conditions (for bonded 
anchors)

Bonded anchor
(Adhesive + Anchor element)

AnchorReinforcement

EAD – European Assessment Document
EOTA – European Organisation for Technical Assessment

Mechanical anchor 
(Expansion/undercut)

Photo credit: portlandbolt.comPhoto credit: horseen.com

Base plate
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Qualifications
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BE Seminar 2025 .Case Study : The Importance of Qualification

Big Dig Tunnel Ceiling Collapse, Boston (2006)

• Ceiling panels collapsed due to unsuitable bonded anchors

• Adhesive lacked creep resistance for sustained loads

• Anchors pulled out due to adhesive deformation over time

• Demonstrates importance of proper product qualification
The adopted 

“Fast Set” 
adhesive was 
susceptible to 

creep

A significant number of 
anchors were found to have 

been affected
Photo credit: NTSB

Photo credit: NTSB

Photo credit: NTSB
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European Technical Assessment
(ETA)

Design Standards and Design Guides

ETA is granted for 
meeting the EAD 

technical 
specifications

Serves as the product's 
technical certificate

EAD – European Assessment Document
ETA – European Technical Assessment

PIR/PIA Product

Assessed based on 
technical specifications 

in the EAD

EC2-1-1
EC2-1-2

EC8-1
EC2-4

TR 069

TR 061

TR 082

European Assessment Document
(EAD)

EAD 332402

EAD 330499

EAD 330087

EAD 330232

EAD 330250
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EAD – European Assessment Document
EOTA – European Organisation for Technical Assessment

PIR : Qualification and Design Method
Static Fire Seismic

Eurocode  EC2-1-1, EC2-1-2, EC8

Static

EAD 332402 (“Advance” qualification)

EOTA TR 069

Qualification

Design method

EAD 330087 (“Basic” qualification)

Limitation
• Fatigue loading is not covered
• Seismic and fire assessments are optional

Fatigue loading and fire are not covered

Seismic

Wall Column

Foundation/slab

Existing rebars 
for lapping No need 

existing rebars 
for lapping 
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BE Seminar 2025 .Practical Guide for Post - Installed Reinforcement

https://go.gov.sg/pir-guide

The guide covers everything 
you need to know about PIR:

• Qualification
• Design
• Installation
• Quality control

Site Testing

Fire Design

https://go.gov.sg/pir-guide
https://go.gov.sg/pir-guide
https://go.gov.sg/pir-guide
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EAD – European Assessment Document
EOTA – European Organisation for Technical Assessment

PIA : Qualification and Design Method

Static FireSeismic

Eurocode  EC2-4 EOTA TR 061

EAD 330499

Eurocode  EC2-4

Qualification

Design method

EAD 330232

Limitation Seismic, fire, and concrete condition assessment is optional

Mechanical Anchors Bonded Anchors

Fatigue

EAD 330250

Static FireSeismic Fatigue

EAD 330250

EOTA TR 061EOTA TR 082

Expansion anchor Undercut anchor Bonded anchor
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BE Seminar 2025 .What the ETA Contains 

Qualified EAD

Usage Limitations
(Note: Seismic, fire, and uncracked/cracked 
concrete assessment are optional in the EAD)

Design Values: Installation Procedures:

PRODUCT ABCD

Product Name

PRODUCT ABCD

For ETA verification, visit:
https://www.eota.eu/etassessments

ETA Number

Technical 
Assessment 

Body (TAB)

https://www.eota.eu/etassessments
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BE Seminar 2025 .Usage Limitations in ETA

Product A

Product B

Static: 

Seismic: 

Fire: 

Static: 

Seismic: 

Fire: 
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BE Seminar 2025 .Usage Limitations in ETA

Product A Product B

Design values
for static condition

Design values
for seismic condition

Design values
for fire condition

Design values
for static condition

For C50/60 and ϕ40,
PIR bond strength (fbd,PIR) = 3.9N/mm2

For C50/60 and ϕ40,
PIR bond strength (fbd,PIR) = 1.5N/mm2

No products are equivalent

Essential characteristics under seismic loading Essential characteristics under fire exposureEssential characteristics under static loading
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BE Seminar 2025 .What if ETA Requirements are not Followed

Extension tube required: holes > 250mm

ETA Installation Requirements:

Extension 
tube

• Use extension tube
• Fill hole completely 

with adhesive

• No extension tube
• Fill hole incompletely 

with adhesive

Adhesive 
overflow ≠ hole 
completely filled!

Drilled hole 1

Photo credit: BCA

Photo credit: BCA
Photo credit: BCA

Drilled hole 2

Drilled hole 1

Drilled hole 2
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Design Considerations
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BE Seminar 2025 .Connection Types

• Tension connection:
o High-risk and not preferred
o Brittle failure without warning
o Can lead to catastrophic collapse

• Shear connection:
o Preferred for better robustness

Indonesia Stock Exchange building

Tension connection

Shear connection

After

Before

Photo credit: CNN

Example:



167

BE Seminar 2025 .Tension Connections

• Loads are uncertain and difficult to quantify

• BS 8539 Clause 5.2(c): requirements for robustness

• Prefer cast-in connections over post-installed connections
BS 8539:2012+A1:2021

‘Code of practice for the selection 
and installation of post-installed 

anchors in concrete and masonry’

Redundancy shall be considered 
for tension connections

(e.g. tension member failure 
scenarios, higher safety factors)

IStructE Publication
‘Safety of hanging systems: 

lessons from CROSS reports’

Photo credit: BCA
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BE Seminar 2025 .Load Effects

• Connection design governed by forces 
and moments from assumed loading

• Use conservative loading for robustness

• Ensure proper lever arm consideration

After

Before After

Lever arm for bending moment 
derivation was wrongly adoptedExample 2:

Before

Example 1: Horizontal load for barrier incorrectly adopted 
as 1.5kN/m instead of required 3.0kN/m

Collapsed railing incident at Bolivia university
Photo credit: independent.co.uk

Be aware of areas where overcrowding is possible

• Incorrect method
• Correct method
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BE Seminar 2025 .Anchor Arrangement

• Influences the design forces for moment connections

• Provide the largest possible lever arms

• Use two or more anchor rows for moment connections

larger and effective 
lever arm

smaller lever arm
M

Poor Arrangement

Good Arrangement

AfterBefore

Example: Only considered 
bending moment in one 
direction

M

MMM
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BE Seminar 2025 .Base Plate Stiffness

• Influences distribution of anchor force 

• Evaluate based on actual base plate stiffness

• Provide stiffeners to achieve rigid base plate 
behaviour

Additional tensile forces 
due to prying action

Rigid base plate assumption 
invalid for thin plates

6M16 bonded anchors
10mm THK steel plate

Existing column

10M8 bonded anchors

12mm THK steel plate

Existing column

After

12mm THK stiffener

Load distribution not 
evaluated in thin plates

Before

Example:

Prying 
action

Higher loads concentrated 
on middle anchors
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BE Seminar 2025 .Material Selection

• Crucial for anchor service life performance

• Refer to BS 8539 Table 1 for guidance

• Cladding fixings: corrosion-resistant 
stainless steel anchors (BS EN ISO 3506)

BS 8539:2012+A1:2021

Stainless steel anchors 
should be provided for 
permanent structures

Inappropriate anchor material led to corrosion and failure

Photo credit: BCA

Photo credit: BCA

Photo credit: BCA

Photo credit: BCA
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BE Seminar 2025 .Concrete Conditions

• Concrete cracks due to bending, shear, creep and 
shrinkage effects

• Design for cracked concrete condition unless zero 
tensile stress can be proven (SS EN 1992-4 Eq 4.4)

• Verify product qualification for use in cracked concrete

ETA of Product A ETA of Product B
Qualified for uncracked 

concrete only
Qualified for cracked 

and uncracked concrete

Not all post-installed connections are qualified for use in cracked concrete

Crack cycling test:
Optional assessment in EAD

Diagonal 
shear cracks Tensile cracks 

due to bending

Tensile cracks 
due to bending

Tensile 
cracks 
due to 

bending

Diagonal 
shear cracks

Concrete creep and 
shrinkage will also 
result in cracking
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BE Seminar 2025 .Edge Distance 

• Insufficient edge distance may 
result in concrete edge breakout 
and splitting failures

• Edge distance is a critical design 
parameter that governs 
connection capacity

Concrete edge breakout Splitting failure
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BE Seminar 2025 .Edge Distance 

AfterBefore

Example 1:
Edge distance was 

overlooked in the design of 
moment connection Incorrect edge distance 

consideration leads to 
under-designed 

connections75mm

75mm

115mm
(Incorrect Input)

Actual capacity inadequate!

Concrete edge

Example 2:

Actual capacity:

Capacity in QP design:

QP calculation:
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BE Seminar 2025 .Working Life

• EAD assesses products for 50/100 years

• Beyond EAD limits (e.g. 120 years):
o Technical justification required
o Independent expert assessment
o QP acceptance needed Sustained Load Testing

Product warranty is not a 
technical justification

Product A: Design data for 100 years Product A: Design data for 120 years

Extended working life can reduce bond strength 
and impact the design of post-installed connection

For C50/60 and ϕ10,
fbd,PIR = 4.0N/mm2

For C50/60 and ϕ10,
fbd,PIR = 3.8N/mm2
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BE Seminar 2025 .Fire Requirements

• Fire requirements (SCDF Fire Code Clause 3.3.2):
o Fire reaction (non-combustible)
o Fire resistance (capacity)

• Fire testing is an optional assessment in the EAD

• Verify product qualification for fire requirements

ETA of Product A ETA of Product B

Not all products are qualified for fire conditions

ETA of Product A: Reduction factor (kfi) curve

fbd,fi = kfi x fbd,PIRγC/γM,fi


 


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BE Seminar 2025 .Detailing Requirements

• Remove plaster and carbonated concrete

• Measure embedment depth from sound concrete

• Detailed to avoid clashing with existing 
reinforcement

AfterBefore

Example:

Anchors were embedded in 
plaster instead of concrete

Concrete edge Concrete edge
Footing

Footing

Footing rebar

Clashed with existing 
footing reinforcement

Plaster

Footing rebar

Photo credit: BCA

Photo credit: BCA
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Conclusion
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BE Seminar 2025 .Conclusion

• Always verify that products have ETA qualification under EAD

•  For tension and moment connections specifically, carefully review 
the design considerations, as their failures can be catastrophic

• Incorporate these essential consideration in your design and 
ensure proper implementation on site
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BE Seminar 2025 .Reference to Past Post - Installed Connections Circulars

1 Oct 2014  |  APPBCA-2014-13
‘BS 8539 – Standard on the Use of 

Post-Installed Anchors for 
Structures Requiring Plan Approval’

1 May 2017  |  APPBCA-2017-07
‘Advisory on the Use of Cladding 
Materials and Fixings for Building 

Facades’

1 Dec 2022  |  APPBCA-2022-26
‘New Singapore Standard SS EN 

1992-4:2021 – Design of Fastenings 
for Use in Concrete’

3 Mar 2025  |  APPBCA-2025-05
‘Practical Guide for Post-Installed 

Reinforcement’

https://go.gov.sg/pir-circularhttps://go.gov.sg/bca-circular-new-
singapore-standard-ss-en

https://go.gov.sg/cladding-circularhttps://go.gov.sg/bs8539-circular

https://go.gov.sg/pir-circular
https://go.gov.sg/pir-circular
https://go.gov.sg/pir-circular
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/bca-circular-new-singapore-standard-ss-en
https://go.gov.sg/cladding-circular
https://go.gov.sg/cladding-circular
https://go.gov.sg/cladding-circular
https://go.gov.sg/bs8539-circular
https://go.gov.sg/bs8539-circular
https://go.gov.sg/bs8539-circular
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BE Seminar 2025 .Initiative by Bridges and Structural Steel Department (BSSD)

“Practical, clear, and directly applicable – 
Practical Guide for Post-Installed 
Reinforcement is a go-to reference for retrofit 
and strengthening work. It blends code-based 
design guidance with on-site best practices, 
making it a valuable companion for engineers 
who turn concepts into safe, buildable 
solutions.”

Chen Ting
Senior Engineer
AECOM Singapore Pte Ltd

“This publication is a timely and invaluable 
resource for professionals in the built 
environment, especially those involved in 
structural retrofitting and A&A works. The 
guide provides a comprehensive and well-
structured overview of PIR systems, covering 
everything from qualification and installation 
to quality control and design methodologies. 
As a practitioner, I find the clarity and 
practicality of this guide helpful. It not only 
enhances technical knowledge but also 
promotes safer and more effective application 
of PIR in real projects.”

Ryan Nguyen
Senior Associate Director
Beca Carter Hollings &
Ferner (SE Asia) Pte Ltd

Developed TOGETHER with:
• BCA
• ACES
• Prof Tan Kiang Hwee
• Mr. Terrence Teo

The guide was well received and appreciated by the practitioners.

https://go.gov.sg/pir-guide “The guide is extremely useful – not only in 
clarifying design concepts, but also in 
providing step-by-step guidance for 
installation procedures, supervision and 
quality control. Your efforts in compiling such 
a comprehensive and practical reference are 
truly appreciated.”

Jay Low
Principal Engineer
Binnies Singapore Pte Ltd

“This guide is a comprehensive and practical 
resource for post-installed reinforcement. It 
covers essential design aspects and along 
with installation guidelines for site and 
includes valuable insights on its performance 
under seismic and fire conditions. It is highly 
useful for engineers and construction 
professionals!”

Lim Mei Yi
Executive Engineer
RSP Architects Planners &
Engineers Pte Ltd

“Great effort by ACES and BCA in publishing 
the Practical Guide for Post-Installed 
Reinforcements (PIR) to raise awareness and 
provide clear guidance on this important 
subject. This Design Guide highlights the key 
considerations for PIR across design, 
installation, and QA/QC. It will undoubtedly 
support our engineers in enhancing industry 
standards and strengthening our commitment 
to a safe and resilient Built Environment.”

Lin Wenjun, Vincent
Managing Director
VEngineers Consultancy Pte Ltd

“The PIR guide initiated by BCA is an 
invaluable resource for providing clear 
guidelines and best practices for designers 
and contractors. The detail guidance clarifies 
the ambiguity of the application of PIR  and 
enabled us enhance our design processes and 
compliance with regulatory requirements. We 
highly recommend the PIR Guidebook be 
adopted widely to elevate BE standards and 
stay up-to-date with industry best practices.”

Tan Yew Chai
Director
DP Engineers Pte Ltd

“A comprehensive guide to practicing 
engineers for design and supervision of post-
installed reinforcement”

Kam Mun Wai
Senior Executive Director
Meinhardt Singapore Pte Ltd

https://go.gov.sg/pir-guide
https://go.gov.sg/pir-guide
https://go.gov.sg/pir-guide
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Other Industry Collaboration
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BE Seminar 2025 .BSSD's Recent Initiatives
Recent initiative

Temperature-Matched Curing (TMC)

https://go.gov.sg/tmc-circular

The circular was developed and published TOGETHER  with 
LTA and ACES to raise awareness of TMC, a method which 

can benefit construction productivity.

Recent initiative
Revised Singapore Standards:
SS EN 206, SS 544-1, SS 544-2

Concrete specification, performance, production 
and conformity

• Use of 100mm cubes is 
encouraged

• Initial testing (trial mix) based on 
previous tests and long-term 
experience is acceptable

• Guidance on digital monitoring 
and measurement of fresh 
concrete

• Guidance on carbon dioxide 
utilisation and granite fines

https://www1.bca.gov.sg/docs/d
efault-source/docs-corp-news-

and-
publications/circulars/appbca-
2025-19-ss-en-206-ss-544.pdf

https://go.gov.sg/tmc-circular
https://go.gov.sg/tmc-circular
https://go.gov.sg/tmc-circular
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
https://www1.bca.gov.sg/docs/default-source/docs-corp-news-and-publications/circulars/appbca-2025-19-ss-en-206-ss-544.pdf
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BE Seminar 2025 .BSSD's Future Initiatives

Facilitate steel reuse adoption for permanent 
structures, supporting sustainability goals

Future initiative

Reused Steel
HDB’s Project

LTA’s Project
Early adopters of 

reused steel 
TOGETHER  with 

HDB & LTA

Before After

Old drill shed Heritage gallery 



Er. Willie Chai
Senior Engineer

Building and Construction Authority
Singapore

Willie_CHAI@bca.gov.sg

https://www.linkedin.com/in/willie-chai

Today's collaboration in 
understanding, is tomorrow's 
confidence in building safer 

and better TOGETHER

mailto:Willie_CHAI@bca.gov.sg
https://www.linkedin.com/in/willie-chai
https://www.linkedin.com/in/willie-chai
https://www.linkedin.com/in/willie-chai
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