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The President�s Corner
By the time you read this
message, I have already handed
over the reins of your society
to a very able and talented
person, Mr Tan Tian Chong.

Tian Chong is the Director of
Technology Development
Division, Building and
Construction Authority.  He is

a civil engineer graduating from the University of
Singapore (1978) and has a MBA from Hull University,
UK.  He is currently a member of Spring Singapore
Standards Council and is Deputy Chairman of the
Building & Construction Standards Committee.  Prior
to assuming the helm of your society he was the President
of the Singapore Concrete Institute.

With such credentials your society is fortunate to have
him as your President and I trust that all council
members, past presidents and members will give him
every support as was given to me.

With a wish that your council members don’t make Past
Presidents of the society work harder, I hope this will
be my last message in SN&N to members as President.

My two-year term as President has been very eventful
and for me personally, a very satisfying one.

Many new activities were introduced namely:

1) The Fabricators Accreditation Scheme.
2) Annual Golf Tournaments.
3) Scholarship Fund (priority for members’ children)

now standing at $80,000, and hopefully members
will see the benefit and boost this figure even
higher in the years to come.

4) Regional visits to steel mills, steel processing
plants and fabrication works in the region, namely
Thailand and Malaysia.

5) An active participation in the Pacific Council of
Structural Steel Association etc.

In the process of which many new membership
applications, particularly from steel fabricators, became
corporate members of the SSSS, now totaling more than
50.

Financially, your society also has grown from strength
to strength.  Excluding the Scholarship Fund of $80,000,
we have over $200,000 in the general fund to conduct
our activities.

For all these, I must record my thanks and appreciation
to all council members who have served during my two-
year term in office, including all Past Presidents who
have contributed significantly in one way or the other
to the Society.  Last but not least, Ms Pauline Zee whom
most of you know, for running an efficient secretariat
for the society.

On a final note, and as one who is involved with steel
supplies everyday, please make random test of steel
materials before fabrication, that comes from countries
that don’t produce to EN standards for their domestic
market.  Our experience tells us that their yield or tensile
values, or both, do not meet EN standards.

With this, I wish the new President and his council
members every success in the ensuing years to come,
and that the society will reach even greater heights under
his leadership.

New President Elect -

Mr Tan Tian Chong
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Council Members 2005/2006
President
Mr Tan Tian Chong, Building & Construction Authority
(Tel: 6325 5921  email: tan_tian_chong@bca.gov.sg)

First Vice-President
Mr Ho Wan Boon, CPG Laboratories Pte Ltd
(Tel: 9769 6021  email: ho.wan.boon@cpgcorp.com.sg)

Second Vice-President
Mr Bernard Chung, Corus South East Asia Pte Ltd
(Tel: 6297 6678  email: Bernard.Chung@corusgroup.com)

Immediate Past President
Mr Leonard Soh, Continental Steel Pte Ltd
(Tel: 6862 0033  email: LSoh@consteel.com.sg)

Honorary Secretary
Mr M.S. Islam, Singapore Polytechnic
(Tel: 6879 0464  email: sirajul@sp.edu.sg)

Honorary Treasurer
Mr Chia Wah Kam, Parsons Brinckerhoff Pte Ltd
(Tel: 6290 0628  email: chia.wk@pbworld.com)

Council Members
Assoc Prof Ang Kok Keng, National University of Singapore
(Tel: 6874 2570  email: cveangkk@nus.edu.sg)

Mr Chor How Choon, Individual Capacity
(Tel: 9879 1398  email: chor.hc@hotmail.com)

Mr Look Boon Gee, LOOK Architects
(Tel: 6323 8183  email: lookarch@singnet.com.sg)

Mr John Sanderson, William Hare (SEA) Pte Ltd
(Tel: 9856 8036  email: sandersonj@sandersongroup.com)

Mr Anthony Tan, BlueScope Lysaght (Singapore) Pte Ltd
(Tel: 6661 1215  email: Anthony.Tan@bluescopesteel.com)

Mr Tay Yak Hong, TYH Consulting Engineers
(Tel: 6293 7037  email: tyh99@singnet.com.sg)

Ms Serena Yap, TY Lin International Pte Ltd
(Tel: 6278 3383  email: serenayap@tylin.com.sg)

Honorary Advisor
Mr Lim Keng Kuok, CPG Consultants Pte Ltd
(Tel: 6357 4608  email: lim.keng.kuok@cpgcorp.com.sg)

Assoc Prof Richard Liew, National University of Singapore
(Tel: 6874 2154  email: cveljy@nus.edu.sg)

Editorial Board :
Dr Ang Kok Keng
Mr Bernard Chung (Hon Editor)
Mr M.S. Islam
Mr Lauw Su Wee
Mr Dennis Leu
Mr Look Boon Gee

Published by :
Singapore Structural Steel Society
232A River Valley Road, Singapore 238290
Tel: 6735 6255  Fax: 6238 6530
avconsul@pacific.net.sg www.ssss.org.sg

Printer :
Motion Printers & Publications Pte Ltd
9003 Tampines Industrial Park #04-134, Singapore 528837
Tel: 6783 3493  Fax: 6783 3661   motionprinters@pacific.net.sg

New Members
Membership
Number Name Organisation Admitted

Ordinary Members

OM 696 Raymond Laurie Hatfield PR Consultants Offshore 17 Feb 2005

Corporate Members

CM 60 Chin Ho Iron Works 13 Jan 2005
CM 61 Ting Shean Engineering Works 12 May 2005
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Question SN&N001

Almost all link-way projects in Singapore specify only hot formed steel hollow sections be used.  Cold formed steel hollow
sections are not allowed at all.  Please advise the differences between the two and possible reasons why there are strong
objections in using cold formed steel hollow sections.

Comments

Definition of ‘Hot Finished’
Hollow sections formed into shape at normalizing temperature.  Conform to EN10210: Hot finished structural hollow
sections of non-alloy and fine grain structural steels: Part 1 (1994) Technical delivery requirements; Part 2 (1997) Tolerances,
dimensions and sectional properties.  The EN standards are equivalent to IS0 630-2 and ISO 657-14 respectively.  Also refer
to Singapore Standards SS 470: 1999, Parts 1 and 2.

Definition of ‘Cold Formed’
Hollow sections formed into shape at ambient temperature.  To ensure a comparative quality to hot finished, although not
comparative strength in design, the sections should conform to EN10219 (1997): Cold formed welded structural hollow
sections on non-alloy and fine grain steels.  Part 1: Technical delivery requirements; Part 2: Tolerances, dimensions and
sectional properties.  Also refer to Singapore Standards SS 503: 2003, Parts 1 and 2.

The general differences between hot finished and cold formed hollow sections can be compared as follows:
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In summary, hot finished (or hot formed) hollow sections would have less residual stresses because of the heat treatment in
the hot finishing process, and the material is more homogeneous.  Cold formed hollow sections tend to have higher residual
stresses and the material would have undergone a strain-hardening process and therefore they tend to be more brittle in
nature, particularly at the corner regions.  BS5950: Part 1 (2000) now allows for designs to use hot finished and cold formed
hollow sections.  However designers must be aware that a lower strength curve should be used for cold formed hollow
sections and it cannot be directly substituted size-for-size.  Having an awareness of the strength between these two products,
approving organisations may have considered only the use of hot finished hollow sections so as not to confuse the construction
industry of having too many choices.   For some product range of similar sizes and thicknesses, the appearance of
hot finished and cold formed products may be identical.  Only detailed testing can reveal their true identity.
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Question SN&N002

European specifications for plates and sections such as EN10025 Grade S275JR reduce the yield strength as thickness
increases.  However American specifications such as ASTM A572 Grade 50 have consistent yield strength throughout its
thickness range.  Does this mean that American steel specifications are better for designs since there are no reductions
for the design yield strength?  Are there any documentation to explain why we reduce the yield and why this doesn’t imply
inferior steel compared to specification where the yield is not reduced?

Comments

ASTM versions are not in fact superior to the European equivalents.  All steels regardless of the standard it is made against
have mechanical properties of yield and tensile which deteriorate as the thickness increases.  It is a basic metallurgical fact
that the grain size is larger in thicker sections and thus the mechanical strength of the crystalline lattice within the steel is
lessened.

Although on paper the ASTM standards have a consistent yield strength throughout the thickness range, in practice you will
find steel made to these standards have high yield strengths at relatively thin gauges (ie around 8mm to 12mm) but these
values fall as the thickness of the cross section increases such that at 50mm, it is very close to the minimum specification.
Note that most ASTM derived standards only cover thicknesses of upto 50mm on a 345 N/mm² yield strength type steel.  It
is physically very difficult to achieve the required yield strength above these gauges without a very strong rolling mill, and
most US suppliers do not produce material above this cross section thickness.

In Europe they have a more pragmatic approach to yield strength and show clearly to a designer that the yield strength will
always lessen as the thickness increases, it is a metallurgical fact and happens regardless of which material specification it
is being produced. The material design characteristics therefore need to be tailored to take into account this effect.  From a
computer programme for calculating stress and load characteristics, it is easier to have a single value for yield but a more
realistic view is that the value is always reducing as cross section increases.

The EN standards such as EN10025 are designed for a much wider variation on thickness of section.  In the new EN10025:
2004 the thickness ranges for material goes upto 400mm. Regardless of what material is being certified it would be un-
realistic to expect the same yield strength over such a wide range.

As for ASTM steels being superior to EN equivalents, this is completely false.  Many ASTM specifications allow for
relatively high carbon contents.  Having a high carbon give a good yield/tensile strength but does nothing for fatigue, impact
resistance or weldability.  Note also that in ASTM A572 for example there is no impact strength on any of the grades without
the need to ask the manufacturer for this optional testing.  In Europe all the new standards have to be written to comply with
the EU Construction Products Directive (CPD 89/106/EC).  This directive was written jointly between the material
manufacturers, designers and end user construction industry.  All material grades destined to be used within the construction
industry must have as a minimum, a guaranteed impact resistance as well as an indication of ease of weldability via the
Carbon Equivalent Value (CEV).  For a steel product to be fit for purpose and safe to use there are a variety of material
characteristics which are important and not just yield and tensile.

The aim of Euronorm standardisation is to try and be as fair and open with all users of the material to ensure that all are
aware of the use and limitations of any product and that all relevant material characteristics are measured and reported to
give a complete picture on the performance of the product.

Hope this brief note goes some way to dispelling fears that EN standard material is in some way inferior to its ASTM
equivalent.  It is not uncommon for many of the more modern steelmakers to aim for a very tight specification within the
wider standard bands such that the same piece of steel could easily be tested and certified to pass a wide variety of specifications.
Both EN and ASTM giving them ultimate flexibility on their steel production, so just because a steel is certified to meet
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ASTM it could easily also pass an EN equivalent specification, so in reality it is not the Standard that the material is certified
to pass but the actual steel product that really matters.

Question SN&N003

Can steel hollow sections be formed at ambient temperature and later heat treated to produce what is better known as hot
finished structural hollow sections?

Comments

EN 10210 permits in the scope of the document “…hollow sections formed hot with or without subsequent heat treatment
or formed cold with subsequent heat treatment to obtain equivalent metallurgical conditions to those obtained in the hot
formed product.”.

Hollow sections formed hot into final shape without subsequent heat treatment are formed with the steel in the normalising
temperature range ie approximately 850/900 degrees C.  This ensures correct mechanical properties including a defined
upper yield point and a plastic plateau.  Uniform mechanical strength is present around the full perimeter of the section
including the corners and along the weld line.  There will be negligible residual stress in the corner region of the sections.
Cold formed sections with subsequent heat treatment must be able to meet equivalent results.

Cold formed square or rectangular hollow sections that are subsequently heat treated have shown increases in the section
hardness when heated to 450 degrees C, small drop in hardness and less obvious presence of the Heat Affected Zone (HAZ)
of the longitudinal weld line when heated to 600 C.  A reduction in residual stress but not removal of it occurs at about 650
degrees.  Reductions in hardness, re-crystallisation and reduction in the presence of HAZ in the steel when heated to 750
degrees C, reports of massive grain growth. The conclusion is that for a product to ensure equivalent properties to the hot
finished section are met, it must be subjected to heat treatment at about 850/900 degrees C.  Heating steel to 600/680 degrees
is a stress relieving process, which by definition means that residual stresses are relieved/reduced but not removed.

It must also be noted that cold formed sections are usually manufactured to have larger corner radii than hot finished
sections so as to avoid excessive cold working in the corner regions and exceptionally high residual stresses.

Society Events

26/1/05 6.30pm Talk:  A Suspension Bridge in the Nature Reserves (2 PDUs)
17/2/05 7.00pm SSSS Corporate Members’ Meeting
15-17/3/05 3 days Course:  Static and Fatigue Design for Tubular Structures (21 PDUs)
23/3/05 6.30pm SSSS 21st AGM, Plum Room, 5th Floor, Novotel Clarke Quay Singapore (formerly Otani Hotel)
20/4/05 2.30pm Site Visit:  Facilities at Continental Steel, Super Galvanising and TTJ Design & Engineering
15/7/2005 9.00am Site Visit:  Republic Polytechnic Sports Complex
26/7/2005 6.30pm Talk:  The Benefits of Optimised Cellular Beam Design (2 PDUs)
1/8 – 26/9/05 12 Evenings SSSS Certification Course for Structural Steel Supervisors (Inaugural Intake)
2/8/2005 SSSS Corporate Members’ Meeting
3/8/2005 TASS Golf Tournament 2005
3-4/10/05 9.00am Conference:  CityParking 2005
27/10/2005 6.30pm SSSS Annual Lecture & Dinner (Furama RiverFront Hotel)
11/11/05 12.45pm SSSS Fund-raising Golf Tournament 2005
13-20/11/05 SSSS Study Trip to the United Kingdom
15/11/05 BCSA Conference:  Steel Construction – The Way Ahead (London)
November 2005 Site Visit:  Novena Medical Centre
February 2006 12 Evenings SSSS Certification Course for Structural Steel Supervisors (2nd Intake)
11-13/12/07 International Conference:  Advances in Steel Structures 2007
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The tournament was successfully held at the Sentosa Golf and
Country Club’s Tanjong Course on 1st September 2004, in
conjunction with the SSSS 20th Anniversary celebrations.  The
event was held a day after the Steel Symposium organised by the
SSSS.  The weather was fantastic and we managed to finish the
game in good time with fine weather throughout.  We would like
to thank all our sponsors for their generosity in making this event
a joyous occassion.  Pleasant comments were received that the
many door-gifts for the golf tournament were very impressive.
The highlight of the game was the prize of a Mercedes-Benz E200
Kompressor for the two par 3 holes - #2 and #13.  M/S Daimler-
Chrysler walked away with the prize, ie no one was able to hole
any of these two holes in one shot.  Everyone enjoyed the game
and there was much interaction and fun as the players golfed away
at this beautiful course.

In the evening, a sumptuous Chinese dinner was held at the Club’s
Sentosa View Restaurant to allow golfing and non-golfing mem-
bers to enjoy themselves with free flow of drinks and to network
with other fellow members and their guests.  Attractive prizes were
awarded, including the Challenge Trophy. Non-golfing members
also participated in the lucky draw.

We would like to take this opportunity to thank the golf commit-
tee and the secretariat for their hard work and the many hours put

in to ensure that this tournament was held in a very successful
way.  We also wish to thank the members who have supported
and participated in this event and also contributing to the spon-
sorship of the event.  Last but not least our thanks to our photog-
raphers who, though non-golfers, have given their valuable time
to join us to capture the event of the day in pictures.  Here are
some of the shots taken by them.

Golf Committee members Anthony Tan, Serena Yap and Chia Wah
Kam with a guest

Edwin Khoo, Michael Lim, Leonard Soh and Tham Khai Wor

Tan Tian Chong presenting the Challenge Trophy 2004 to Leonard Soh

SGC Sentosa View
Restaurant
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The Steel Design Awards were part of the events organised for the society’s 20th Anniversary celebrations.  It was an exciting and
challenging event as this penultimate event would be judged by some of the world renowned engineering professionals and academics in
the field of structural steel design and construction.

Steel enthusiasts of the building industry can look back at the achievements steel has contributed to the changing skyline of Singapore
and be proud to be a part of it.  The SSSS would like to take this opportunity to recognise the contributions these organisations have made,
the high standards of structural and architectural design attainable in the use of steel, and its potential in terms of efficiency, cost
effectiveness, aesthetics and innovation.

The awards and commendations were announced and presented to the winners during a dinner held on 30th August 2004.

Judges:
Prof David Nethercot, Imperial College London
Dr Reidar Bjorhovde, The Bjorhovde Group USA
Dr Richard Liew, National University of Singapore
Mr Leonard Soh, Continental Steel Pte Ltd
Mr Tan Tian Chong, Building and Construction Authority

President’s Award

Kong Meng San Phor Kark See Monastery
Submitted by TTJ Design and Engineering Pte Ltd

Judges’ Comment:
The 20th Anniversary Steel Design President’s Award was presented on the novel use of steel in the construction of the Kong Meng San
Phor Kark See Monastery Temple roof structure. The creative use of structural steel has been successfully applied to form such unusual
geometry. The structure is huge with very high pitch and large overhang at corners. The erection is well executed in a very demanding
and congested site.

Steel Design Awards 2004
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Merit Award

Singapore Sports School, Steel Roof of Swimming Pool & Sports Hall
Submitted by Albert L P Loh Consultants

Judges’ Comment:
The panel of judges is particularly impressed with the Singapore Sports School
Roof designed and submitted by Albert LP Loh Consultants. The roof structure
is very simple, elegant and expresses the effective use of steel to form the
curvature and span for the roof covering over the swimming pool and sports
hall. The judges encourage the use of such innovative structural design concept
to transform future roof structures into architectural and structural marvel.

Merit Award

The Esplanade, Upper Level & Roof Structures
Submitted by T.Y. Lin International Pte Ltd

Judges’ Comment:
There is one durian each on the Concert
Hall and Lyric Theatre.  The side part is
structural and bears on two levels, the
exposed lower concrete gutter at low level,
and the hidden upper concrete gutter at
high level.  The top part is non-structural
and bears on an RC slab.  This RC slab, in
double curvature, bears on decking on
light trusswork.  The trusswork is
supported by 40m span heavy trusswork
across the width of the quiet performance
space of each hall.  TY Lin’s scope of
work included the RC slab, deck, light
trusswork and heavy trusswork. To
accommodate heavy loading within
structural depth constraint, the heavy
trusswork along one grid was ingeniously
developed as a pair of trusses with post-
tensioned bottom chords.  Light trusswork
bearing locations were provided with
innovative rubber pad acoustic isolation
detail.
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Merit Award

National Library Building
Submitted by Meinhardt (Singapore) Pte Ltd

Judges’ Comment:
Unique part of this building is its Plate Girder and Transfer
Truss.

Merit Award

Shell Refinery Extension - Seraya 2
Submitted by William Hare SEA Pte Ltd

Judges’ Comment:
The challenge is the tonnage, 9000 tons of steel used to support the pipes
and other structures. It means 1000 tons per month, as such the construction
schedule is very tight. To construct this, the planning and construction
schedule must have been very professionally done because the location of
complex and massive machineries had to be planned ahead.
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Beyond STEEL
Edited by Look Boon Gee / Richard Tang
Published by Singapore Structural Steel Society

ORDER FORM

Name:

Tel: Fax:

Email:

Delivery Address

I would like to order __________ copy/copies of the publication at S$30
each (S$25 each to SSSS Members) exclusive of delivery by post.

Cost for delivery by post at S$5 for local mail per copy, or S$10 for
overseas surface mail per copy.  Please include the cost of delivery in
your payment.

Enclosed a Cashier’s Order/International Bank Draft of S$ __________
made payable to SINGAPORE STRUCTURAL STEEL SOCIETY.

Singapore Structural Steel Society
232-A River Valley Road, Singapore 238290
Tel:  +65-67356255  Fax:  +65-62386530
Email:  avconsul@pacific.net.sg

Send your
orders and
enquires to:
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New Products & Services

TTJ Design and Engineering Pte Ltd has from its humble beginning
as Teo Contractor in 1975 transformed into a leading structural
steel specialist around the region. TTJ is able to undertake design,
engineering, fabrication and installation of structural steelworks.
TTJ’s greatest strength is in it’s innovative approach to handling
heavy structures and complex construction.

It has over the years completed many outstanding projects in
various industrial, commercial and governmental sectors in
Singapore and earned itself numerous accolades in quality, safety,
design and performance from clients and the authorities. TTJ is
committed in providing quality products and services that meet
her client’s requirements. It obtained certification for the Integrated
Management System ISO 9001:2000, ISO 14001:1996 and
OHSAS 18001:1999 in the design, fabrication and erection of
structural steelworks. The certification of the Integrated
Management System demonstrates TTJ’s long term commitment
in providing quality services to her customers at all times,
environmental awareness and greater concern for health and safety.
In addition, it is an important milestone in TTJ’s pursuit of business
excellence. TTJ has been an accredited structural steel fabricator
for Category S1 by the Singapore Structural Steel Society.

With its in-house design and engineering capabilities, modern
factories with advanced machinery in both Singapore and
Malaysia, TTJ is well positioned to undertake big-scale design
and build projects and projects of complicated nature with
structural steelwork both locally and abroad.

Winged Canopies at Changi Airport Terminal 2 Upgrading

Partially Completed Hangar Roof

Victor Buyck Steel Construction Sdn Bhd is a Seremban based
construction company, specialized in the engineering, fabrication
and erection of structural steel buildings, bridges, petrochemical
and other architectural steel structures. With a 20,000 tonnes
capacity fully CNC controlled factory in N. Sembilan, Victor Buyck
has successfully completed various projects among which are some
of Malaysia’s
key projects
like the
completion of
the tower-
head steel
works and
antenna mast
of the Menara
KL (KL
Tower, 1800
tonnes) as
well as the
structural steel at the Suria KLCC Retail Podium (18.000 tonnes)
and the recently opened KLCC Convention Centre. Our strive to
excellence has been rewarded by  the SSSS – S1 classification and
the ISO – 9001-2000.

Victor Buyck Steel
Construction Sdn Bhd forms
part of the Buyck Group
which was established in
1927 and is today Belgium’s
largest structural steel
fabricator and ranked
amongst Europe’s top 10
fabricators. A six-time
consecutive winner of the
prestigious European Award
for Steel Structures, the
Buyck Group holds a strong
network presence across the
European continent.

Erection of the Atrium Roof – KLCC Convention Centre

Fabrication of the Atrium  roof of the
KLCC – Convention Centre

3-D Model of the Atrium Roof – KLCC
Convention Centre



Ikea Superstore and Ikano power centre - 4000 tonnes

UTP package 3B2 - 2500 tonnes

Telekom HQ - 1000 tonnes

KLCC Convention Centre - 9500 tonnes

Lot 51, Oakland Industrial Park,
70200 Seremban, N.S.D.K., Malaysia
Tel: +60-6-7649008
Fax: +60-6-7649005
www.victorbuyck.com




