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Dear Sir/Madam

CONTROLLING TOTAL ALKALI CONTENT IN STRUCTURAL CONCRETE TO
MINIMISE RISK OF ALKALI-SILICA REACTION (ASR)

Singapore currently imports aggregates from numerous overseas sources and
the quality of these aggregates varies quite significantly. These aggregates being
derived from natural rock can contain minerals such as silica, chlorides, sulphates etc
that may have adverse effects on the durability of concrete. For instance,
aggregates with reactive silica in the presence of alkalis in concrete could lead to the
detrimental Alkali-Silica Reaction (ASR) which will cause cracks in the concrete.

2 As a precautionary measure, BCA has introduced a three-stage testing
regime2 to screen out aggregates with potential for ASR or with other undesirable
attributes. Qualified Persons, ready-mixed concrete (RMC) suppliers and builders
are also advised to carry out checks on the quality of aggregates for use in the
production of structural concrete. Qualified Persons should check with their RMC
suppliers to ensure that there are sufficient tests on aggregates for presence of ASR
and other essential chemical tests have been conducted to ensure the suitability of
the aggregates for use in structural concrete.

3 Currently, the Sixth Schedule of the Building Control Regulations prohibits the
use of aggregates that have potential for ASR in structural concrete works. To
prepare for a wider choice of supply of aggregates for our construction sector in the
long run, BCA will be introducing control measures in the production of structural
concrete which will allow the use of aggregates with marginal reactivity to ASR.
These aggregates with marginal reactivity are defined as having expansion not
greater than 0.2% when evaluated using ASTM C1260° (Mortar-Bar Method). The
measures listed in paragraph 4 below will take effect from 1 Jan 2009.
Consequently, aggregates with marginal reactivity will also be allowed for use in
structural concrete. Reactive aggregates with expansion greater than 0.2% in the
Mortar-Bar Method, or having potential for Alkali-Carbonate Reaction (ACR), or
aggregates deriving from volcanic rocks will still be prohibited.

@ The 3-stage testing regime consists of pre-import test in Stage 1, confirmation test in Stage 2
(inclusive of isolation to the consignment of shipment), and random test in Stage 3.

b ASTM C1260 “Standard Test Method for Determining the Potential Alkali Reactivity of Aggregates
(Mortar-Bar Method)”
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4 The following control measures are required for all structural concrete
including those used in the casting of precast structural elements manufactured both
locally and overseas with effect from 1 Jan 2009:

a) Control on alkali content¢

(i) use of low alkali cement with equivalent Na,O < 0.6%; or

(i)  limit the total alkali content of concrete to 2.5 kg equivalent
Na,O /m?>;

b) Checks by qualified person (QP)

() QP or his site supervisor are advised to carry out audit checks
on the type of cement and quality of sand and coarse
aggregates (of granite origin) used at the RMC plants producing
structural concrete for their projects;

(i)  QPs are required to obtain monthly reports on the latest test
records on cement and/or calculations of total alkali content of
the concrete mix from their respective RMC suppliers; and

(iii)  These reports shall be maintained at their respective sites for
verification.

5 To minimise the risk of ASR occurring, QPs are advised to incorporate
specification clauses for the control of alkalinity in concrete into contracts for all
future development projects.

6 We have checked with all the ready-mixed concrete suppliers and all are
already currently using low alkali cement. And almost all the precasters who are
batching their structural concrete at their precast plants are also using low alkali
cement. As such, we expect that this requirement, when it comes into effect in Jan
2009, will unlikely to have any appreciable cost impact, if there is any at all. Our
industry partners comprising RMC suppliers and precasters have expressed their
support for this national effort towards our move to diversify our sources for
aggregates.

7 I would appreciate it if you could bring to the attention of your members the
contents of this circular. Please contact Senior Executive Engineer/Mr Lung Hian
Hao at Tel: 6325-2090 or email: lung_hian_hao@bca.gov.sg if you need further
clarification.

Thank you.

€ Further guidance can be obtained from BRE Digest 330 (2004) “Alkali-silica reaction in concrete”



Yours faithfully

K THANABAL

DEPUTY DIRECTOR, BUILDING ENGINEERING DIVISION
for COMMISSIONER OF BUILDING CONTROL



DISTRIBUTION (via e-mail):

President

Institution of Engineers, Singapore (IES)
70, Bukit Tinggi Road

Singapore 289758
iesnet@singnet.com.sg

President

Association of Consulting Engineers, Singapore (ACES)
70, Palmer Road, #04-06

Palmer House

Singapore 079427

acesing@starhub.net.sg

President

Real Estate Developers’ Association of Singapore (REDAS)
190 Clemenceau Avenue

#07-01 Singapore Shopping Centre

Singapore 239924

enquiry@redas.com

President

Singapore Contractors Association Limited (SCAL)
Construction House

1 Bukit Merah Lane 2

Singapore 159760

enquiry@scal.com.sg

President

Singapore Institute of Architects (SIA)
79 Neil Road

Singapore 088904

info@sia.org.sg

President

Society of Project Managers (SPM)
Macpherson Road P.O.Box 1083
Singapore 913412
sprojm@yahoo.com

President

Singapore Institute of Building Limited (SIBL)
70 Palmer Road,

#03-09C Palmer House

Singapore 079427

josephine@sib.com.sg



President

Singapore Institute of Surveyors & Valuers (SISV)
20 Maxwell Road #10-09B

Maxwell House Singapore 069113
sisv.info@sisv.org.sg

President

Singapore Structural Steel Society (SSSS)
232a River Valley Road

Singapore 238290
avconsul@pacific.net.sg

President

Ready-Mixed Concrete Association of Singapore (RMCAS)
6 International Business Park

The Atrium #02-07

Singapore 609918

yeopenghow@rmcas.org.sg

President

Geotechnical Society of Singapore
c/o Professional Activities Centre
NUS Faculty of Engineering

9 Engineering Drive 1

Singapore 117576
geoss@nus.edu.sg

President

Professional Engineers Board, Singapore (PEB)
1st Storey, Tower Block, MND Complex,

5 Maxwell Road

Singapore 069110

registrar@peb.gov.sg

President

Board of Architects (BOA)

5 Maxwell Road

1st Storey Tower Block, MND Complex,
Singapore 069110
boarch@singnet.com.sg

Director

Protective Infrastructure & Estate
Defence Science & Technology Agency
1 Depot Road #03-01j

Singapore 109679
Icheehio@dsta.gov.sg



Deputy Director

Project Development & Maintenance Branch
Ministry Of Education

1 North Buona Vista Drive

Office Tower Level 9

Singapore 138675
eng_wee_tong@moe.gov.sg

Director

Best Sourcing Department
Public Utilities Board

40 Scotts Road #18-01
Environment Building
Singapore 228231
moh_wung_hee@pub.gov.sg

Deputy Chief Executive
Infrastructure & Development
Land Transport Authority

1 Hampshire Road

Block 8 Level 1

Singapore 219428
bok_ngam_lim@Ita.gov.sg

Deputy Director

Technology Development Section
Housing & Development Board
HDB Hub

480 Lorong 6 Toa Payoh
Singapore 310480
ckc3@hdb.gov.sg

Director

Engineering Planning Group
JTC Corporation

The JTC Summit

8 Jurong Town Hall Road
Singapore 609434
giokhua@jtc.gov.sg

Director

Building

People’s Association

9 Stadium Link

Singapore 397750
foo_soon_leng@pa.gov.sg

All CORENET e-Info subscribers



