Steel Construction in Hong Kong - Review and Prospect
Special Report on 30th Anniversary of
China Steel Construction Society

Professor K. F. Chung
President
Hong Kong Constructional Metal Structures Association
Jiangsu Nanjing
26th October 2014

Steel Construction in Hong Kong - Review and Prospect
K. F. Chung, Michael C. H. Yam, H. C. Ho
Hong Kong Constructional Metal Structures Association
1. Development of Steel Construction in Hong Kong
In Hong Kong, steel construction is often adopted in areas where the foundation is weak, and
thus use of steel construction can reduce self-weights of a building. While for high-rise buildings
of more than 250 meters, steel-concrete composite structures are more common. In general, selfweights of buildings and wind loads often control structural design of most buildings. As for
seismic design, there is no mandatory requirement in Hong Kong.
Hong Kong's steel industry was evolved from a booming shipbuilding industry in the
1950s. The shipbuilding industry created a lot of talents in fabrication and steel erection, and
welding technology and testing. Their diligent and hard work has laid a solid foundation for
development of modern steel structures in Hong Kong. In the 1970s and 1980s, the infrastructure
of Hong Kong was developed rapidly, and a number of structural steel buildings were built on the
two sides of the Victoria Harbour, and they soon became the landmarks of Hong Kong.

Diagram 1: Evolution of the two sides of Victoria Harbour, Hong Kong over the years

In the 1970s, Hong Kong's high-rise buildings were mainly designed by British structural
engineers. British structural steel from Britain would be shipped across half of the world to Hong
Kong. Therefore, steel construction was very expensive and rare. One of the classic examples is
the HSBC Building in the Central of the Hong Kong Island.
The current HSBC Building is fourth generation of the building. The entire building is 180
meters high with 46 floors and 4 levels of basement, and a total of 30,000 metric tons of steel and
4,500 metric tons of aluminum being used. Most of the components used in the construction of the
building were prefabricated. The steel components were made in the U.K., while the glass and
aluminum housings and floorings were made in the U.S.A., and the service facilities were
manufactured in Japan.
From the 1980s to the 1990s, most of the high-rise steel structures in Hong Kong were
designed by British structural engineers while Hong Kong engineers provided assistance in many
ways. Japanese steel contractors were able to provide equivalent design plans and propose steel
materials from different regions and countries which also met the British steel material standards:
2

•

•

Japanese steel was adopted for large steel components in key structural parts, such as
primary structural members in key loading frames, and large span girders in high-rise
buildings.
For other secondary frames and beams, hot rolled steel from different parts of the world
such as Belgium, South Africa, Australia, etc. were adopted.

Diagram 2: HSBC Main Building

Other examples include the Bank of China Tower in the Central; The Center and the Cheung
Kong Centre in the Queen's Road Central; and the Tsing Ma Bridge with a main span of 1,377
meters. As Hong Kong engineers are familiar with British building design standards, they are able
to participate in Commonwealth countries, and successfully developed the international
construction market, and to do their business in a number of Asian countries and the Middle East
region.
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Cheung Kong Centre
Diagram 3: Modern steel constructions in Hong Kong

In the millennium, more and more high-rise buildings were designed by both British and
Hong Kong engineers while British steel is still being commonly used to facilitate direct cost
comparisons of projects. Nevertheless, Hong Kong and China's contractors are able to provide
equivalent steel design, and use high quality domestic steel materials. Examples include the
Two International Finance Center in the Central; the International Commerce Centre in West
Kowloon; and the Stonecutters’ Bridge with a main span of 1,018 meters.

Diagram 4: Two International Finance Centre and International Commerce Centre
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Diagram 5: Tsing Ma Bridge

Diagram 6: Stonecutters' Bridge

In the recent years, many large scale hotels and resort facilities in Macau have been
designed and constructed by Hong Kong engineers together with a full range of construction
professionals, including project managers of Hong Kong construction industry, architects,
engineers, surveyors, contractors, building materials suppliers, third-party supervision and
testing agents, etc. They provided huge contribution to these construction projects. It is worth
noting that these large scale hotels and resort facilities were designed according to the U.S.A.
standards, and built by Chinese contractors and fabricators using Chinese building materials.
Due to strict construction requirements, but limited construction time allowed, steel
construction was being adopted in many buildings. As a result, Hong Kong construction
professionals have gained first-hand experience of the latest international construction
standards in accordance with U.S.A. engineering standards, as well as supported the China's
construction industry, especially the Chinese steel construction industry. Accumulation of
international standards on engineering and technical experiences in the industry is a very
important capital for the construction industry in Hong Kong, which should be further
developed to assist the China’s construction industry to work to the international construction
market.
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2. China's annual steel production
The World Steel Association (www.worldsteel.org) is the world's largest industrial
association. It represents about 170 steelmakers, 17 of which are the world's top 20 steel
companies. It also includes a number of countries and regions of the Iron and Steel Industry
Association, as well as steel resources research institutions. China's iron and steel industry
developed rapidly since 1980s, the steel production increased drastically in the past three
decades. It should be noted that Chinese steel mills continue to improve their production
facilities, and put a lot of resources to enhance its productivity. China's annual steel output
grown from 37.1 million metric tons in 1980 to 637.4 million metric tons in 2010, which is
about 17.2 times over the three decades. China's annual steel production exceeded 100 million
metric tons in 1996; more than 200 million tons in 2003; and more than 500 million metric
tons in 2008.
According to the latest statistics from the World Steel Association, the world's total steel
production in 2013 was 1.58 billion metric tons, while China's annual steel production reached
779.0 million metric tons, accounting for 49.2% of the world's total steel production. It is
noteworthy that Japan and U.S.A. ranked second and third, with an annual steel production of
110.6 million metric tons and 87.0 million metric tons respectively, accounting for 7.0% and
5.5% of the world's total steel production.
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Diagram 7: Annual steel production of different countries in 2013
(Total annual production was 1582.5 million metric tons)

2.1 Focus of steel industry development
In 2006, China's total steel production has reached 30% of the world's total output, that is
421.0 million metric tons. At that time, there was a critical development plan for Chinese steel
industry in the national economic development of the five-year plan, that is to export the
domestic steel materials and structural steelwork to overseas construction projects as proposed
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in the National Strategic Plan for Eleventh-Five Year. However, due to various obstacles in
engineering and technical communication, and lack of experience in international construction
projects, the growth of exporting steel was in a bottleneck position, and yet to be breakthrough.
In order to increase export of high-quality steel, China must produce high-performance
steel materials accepted by the international construction market. These steel materials must
have fully met all chemical compositions and mechanical performance. At the same time,
China should also develop relevant design for steel construction, and adoption of international
construction industry standards, such as the Eurocodes and the American design standards. In
the development of these two key engineering areas, Hong Kong plays an important role in
promoting the Chinese steel industry to overseas. These development works were the key
objectives of national steel industry as stated in the "Twelfth Five-Year Plan" in 2011.
3. Hong Kong Constructional Metal Structures Association
Hong Kong Constructional Metal Structures Association (HKCMSA) was established in
July 2010, and it has been well recognized and supported by a number of national industrial
associations in the Mainland China, which has laid a good foundation in a short period of time.
On 28th July 2010, during the meeting with more than 20 steel experts held in Macau, the
HKCMSA was established as witnessed by Professor Shi Yongjiu of Tsinghua University,
Professor Li Guoqiang of Tongji University, Professor Zhang Yaochun of Harbin Institute of
Technology, and Professor Chen Luru of Chinese Steel Construction Society. Moreover, a
collaborative agreement was signed between the HKCMSA and the Macau Society of Metal
Structures (MSMS) to jointly develop on professional activities.

Diagram 8: Professor Shi Yongjiu of Tsinghua University, Professor Li Guoqiang of Tongji
University, Professor Zhang Yaochun of Harbin Institute of Technology, and Professor Chen
Luru of Chinese Steel Construction Society witnessed the signing of collaborative agreement
between Chung Kwok Fai, President of HKCMSA and
Chui Sai Peng, President of MSMS
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Objectives of the HKCMSA:
a) To provide up-to-date information and training in line with international standards for
education and training on professional development, science and technology, and engineering
technology for engineers in Hong Kong, Macau, and the Mainland China;
b) To promote exchanges and collaborations between engineering and technical personnel
in Hong Kong, Macau, and the Mainland China, and overseas engineers and researchers in
professional and technical development and research; and
c) To promote export of Chinese steel products and related design, to promote application
of Chinese construction standards in overseas, and to establish professional accreditation for
construction management and construction technology.
In August 2010, after the official establishment of the HKCMSA, representatives of the
HKCMSA went to Beijing, and visited Chinese Steel Construction Society, China
Construction Metal Structure Association, Chinese Confederation of Roll Forming Industry,
Tsinghua University, University of Science and Technology Beijing, and Beijing University
of Technology for professional exchanges and development.
During September to October 2010, the HKCMSA has signed a number of strategic
professional collaborative agreements with the China Steel Construction Society in order to
enhance technical exchanges between steel experts and industrial leaders among the Mainland
China, Hong Kong, and Macau, as well as to promote effective steel design and construction,
and application of Chinese structural steelwork in overseas construction projects.

Diagram 9: Cheung Hon Yiu, Chairman
of MSMS, Prof. Chung Kwok Fai,
President of HKCMSA, Deputy Secretary
General Liu Wanzhong, Chinese Steel
Construction Society, and Prof. Shi
Yongjiu, Tsinghua University

Diagram 10: Pang Yiu Kwong, Secretary
General of HKCMSA, Prof. Shi Yongjiu,
Tsinghua University, Wan Man Tat, Deputy
Secretary General of China Construction Metal
Structure Association, Prof. Chung Kwok Fai,
President of HKCMSA, and Cheung Hon Yiu,
Chairman of MSMS
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Major works and achievements of the HKCMSA in recent years:
a) Promotion and Training of Engineering Technology
• Conducted professional trainings on effective design and construction to Structural
Eurocodes EC3 and EC4.
• Translated the 7th edition of "Steel Designers’ Manual" published in 2012 by the Steel
Construction Institute, U.K., together with the Chinese Steel Construction Society.
b) Research and Development
• Applications of high-performance steel materials in construction.
• Testing and design of high strength Q690 steel.
c) Develop industrial standards and professional design guidelines
• Compiled industrial standards for “assembled metal roofing systems” for Hong Kong
and Macau.
• Compiled “Equivalent Steel Materials to Structural Eurocodes” for use in the AsianPacific region.
d) Exchange with industrial associations in the Mainland China
• Organized a Technical Seminar and Industry Alliance for Steel Construction in
Guangdong, Hong Kong, and Macau on 8th August 2011.
• Supported the First Cross-strait Four-region Structural Steel Summit cum Technical
Seminar on Advanced Technology in Steel Construction on 8th November 2011.
• Supported the Conference on Hong Kong and Macau’s Outstanding Steel
Construction on 5th June 2013.
• Supported the Second Cross-strait Four-region Structural Steel Summit cum Technical
Seminar on Advanced Technology in Steel Construction on 25th September 2013.
e) Organize “Gold Awards of Steel Construction in Hong Kong and Macau”
• “Gold Awards of Steel Construction in Hong Kong and Macau 2011”
• “Gold Awards of Steel Construction in Hong Kong and Macau 2013”

Major Projects:
a) Promote application of Chinese steel in overseas construction projects
Over the past 10 years, Hong Kong and Macau have built a large number of steel structures
and steel-concrete composite structures. Although original designs of these buildings were in
accordance with British standards or European standards, due to limitations of supply,
transportation, and installation in steel materials, most structural steelwork used were produced
in the Mainland China. Due to lack of relevant material and technical information, those
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construction projects which used Chinese steel materials while adopting the British standards
or the European standards as original design standards, often faced a lot of technical and
management problems in material requirements, design methods, installation and testing.
These caused delay of projects or even incompletion of projects. In the next 10 years, the Hong
Kong SAR Government, the Macau Government and a number of public organizations will
launch over $30 billion infrastructure projects, which will have created a huge demand for the
construction industry in Hong Kong and Macau. However, in recent developments of Hong
Kong and Macau steel construction projects, the abovementioned problems have not yet
improved, but even worsen. This will not only hinder development of steel construction
industry in Hong Kong and Macau, but also cause damages in the Chinese construction
industry and its international reputation.
In view of this, the HKCMSA and the MSMS have set up a special Experts Committee to
provide the industry with equivalent steel design and a quality control system to increase
application of Chinese structural steelwork in Hong Kong, Macau as well as overseas
construction projects. With the support of Chinese Steel Construction Society, the first Experts
Meeting on “Equivalent Design of Chinese steel to Overseas Standards" was held at the Hong
Kong Convention and Exhibition Centre on 26th January 2011, and current use as well as
potential use of Chinese structural steelwork in Hong Kong and Macau were explored.
Moreover, full support was sought from Architectural Services Department of Hong Kong
SAR and the Civil Engineering Laboratory of the Government of Macau SAR for technical
exchanges.

Diagram 11: The Experts Committee and Professor David A Nethercot OBE, Principal
Advisor of HKCMSA at the Hong Kong Convention and Exhibition Centre
Professor David A Nethercot OBE is an internationally renowned expert in steel
construction, Former Head and Emeritus Professor of Department of Civil and
Environmental Engineering, Imperial College London, Former President of The
Institution of Structural Engineers, and Winner of Lifetime Achievement Gold Award.
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Members of the Experts Committee include: Hou Zhaoxin, Chairman of Expert Panels,
Chinese Steel Construction Society; Liu Wanzhong, Deputy Secretary General of Chinese Steel
Construction Society; Chung Kwok Fai, President of HKCMSA; Lee Hoi Yuen and Yam Chi Ho,
Vice Presidents of HKCMSA; Cheung Hon Yiu, Chairman of MSMS; and Pang Yiu Kong,
Secretary General of the HKCMSA and the MSMS.
In September 2011, the Experts Committee analyzed differences of steel materials used in
various construction projects, and selected a number of high quality steel materials which could
meet the British and the European standards of structural design, taking into consideration of
tensile strength, tensile to yield strength ratio, elongation at fracture, and weldability. In March
2012, Prof. K. F. Chung, President and Pang Yiu Kwong, Secretary General of the HKCMSA
visited the Chinese Steel Construction Society and the China Iron and Steel Industry Association
to report on the work of the Technical Committee, and received full support from the two
associations. Since then both HKCMSA and MSMS worked according to the consensus reached
at the abovementioned meeting. After many discussions among steel experts, they spent over a
year on research and literature review and had successfully drafted "Selection of Equivalent Steel
Materials to Structural Eurocodes" for international consultation in September 2013.
On 25th September 2013, the HKCMSA and the MSMS held the "Second Cross-strait Fourregion Structural Steel Summit", and announced the release of “Selection of Equivalent Steel
Materials to Structural Eurocodes” during the Summit. Moreover, the international consultation
on “Selection of Equivalent Steel Materials to Structural Eurocodes” has became a focal discussion
in the Pacific Structural Steel Conference held in Singapore on 9th to 11th October 2013, which
received lots of support from many participating countries and regional representatives of the steel
associations. An International Advisory Committee on strategic direction and professional
technical assessment was formed. The international consultation lasted for six months, and
completed in early 2014. The final draft was finished in August 2014.
The “Selection of Equivalent Steel Materials to Structural Eurocodes” provides technical
information on selection criteria on equivalent steel materials to structural engineers, contractors,
regulators and other engineering personnel. Detailed comparisons of material properties of high
quality steel produced in Australia, China, Japan, and the United States corresponding to the
requirements of the European Structural Steel Design (EC3) were provided. Also, it provides
effective professional guidelines to design and application of steel produced in different countries
in accordance with the Structural Eurocodes, thus breaking through technical barriers in the AsianPacific region, and reducing transaction costs of steel trades, and thus to promote export of Chinese
structural steelwork.
Since the “Selection of Equivalent Steel Materials to Structural Eurocodes” provides
comprehensive professional advice on steel production, quality control, application, etc. in
different countries, it is highly recognized by many national steel associations, and structural steel
societies. This also provides a direct comparison of the Chinese steel materials to other steel
materials produced in other countries in a fair, just and open manner on the international
engineering platform for construction.
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b) Translation of the 7th edition of “Steel Designers’ Manual”
The 1st edition of “Steel Designers' Manual” was published in 1955. After 60 years of
evolution, the “Steel Designer's Manual” has now become a leading international technical guide
on structural steel design in the U.K., leading Commonwealth countries, Europe, the United States,
and many other countries around the world, and it had great impact on generations of structural
engineers in the world in enhancing structural steel engineering.
In early 2012, the Steel Construction Institute published the 7th edition of “Steel Designers’
Manual”, the first technical guide in the U.K. that was systematically prepared for Structural
Eurocodes. Professor K. F. Chung was invited by the Steel Construction Institute as the author of
two chapters namely, "Composite Beam Design" and "Composite Column Design", and providing
advanced, comprehensive and effective design guidelines. At present, the Structural Eurocodes
are accepted worldwide, and also the main references of the Chinese steel structural codes
observed. Therefore, the "Steel Designers’ Manual" will significantly help to enhance the
technological level of steel construction as well as the development of steel export in Hong Kong,
Macau and the Mainland China.

Diagram 12: Prof. K. F. Chung presented the 7th edition of “Steel Designers’ Manual” to
Mr. Y. Liu, Secretary General as souvenior

The HKCMSA, the MSMS, the Chinese Steel Construction Society and the Chinese National
Engineering Research Center for Steel Construction attended the China Steel Industrial
Conference held in Kunming on 27th October 2012. During the Conference, a memorandum of
collaboration was signed on translation work of the “Steel Designers’ Manual”, and to obtain the
copyright of both traditional and simplified Chinese versions from the publisher, Wiley. Mr. Y.
Liu, Secretary General hoped that the simplified Chinese version of the 7th edition of “Steel
Designers’ Manual" would directly enhance understandings and applications of Structural
Eurocodes of Structural Steel designers in the Mainland China, Hong Kong and Macau.
Both the HKCMSA and the MSMS had translated and reviewed 12 chapters of the "Steel
Designers’ Manual", and developed a professional vocabulary index on structural steel and its
English translation. All of these had been submitted to the Chinese Steel Construction Society for
review in June 2013. The other 24 chapters were compiled by the Chinese National Engineering
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Research Center and the Chinese Steel Construction Society, edited by Professor Li Zhiming of
the Central Research Institute of Building and Construction. The Manual was published in 2014.
c) Promote Structural Eurocodes
For many years, the British Standards have been widely adopted in the Hong Kong
construction industry. However, the British Standards were replaced by Structural Eurocodes in
2010. The Hong Kong SAR decided that all civil engineering structures would be designed and
constructed using the Structural Eurocodes. The Structural Eurocodes have been widely used by
many European countries in construction, and a number of countries and regions such as Singapore,
Malaysia, Vietnam and Macau have also started adopting them. In the next few years, application
of Structural Eurocodes in Hong Kong, Macau and the Mainland China would continue to grow.
In order to facilitate design and construction engineers to understand more of the Structural
Eurocodes, the HKCMSA set up an education and training committee, and organized a series of
professional training seminars for practicing engineers.
During preparation of the series of seminars, the HKCMSA was commissioned by the
Professional Services Development Assistance Scheme (PSDAS) of the Government of Hong
Kong SAR to provide a number of two-day professional training seminars. The theme of the
seminars was the “Structural Eurocodes EN1993-1-1 and EN1994”. With support of the
Department of Civil and Environmental Engineering of the Hong Kong Polytechnic University;
the Hong Kong Construction Industry Council; and the Hong Kong Institution of Engineers, these
seminars became the major technical platform of the Hong Kong construction industry to promote
the Structural Eurocodes.
In addition, both Prof. K. F. Chung, President and Dr. Michael C. H. Yam, Vice President
of HKCMSA, received a funding from the Hong Kong Construction Industry Council in 2013 to
prepare a Technical Guide on Structural Eurocodes for Hong Kong structural engineers in
accordance with both European and Chinese steel materials specifications, so to ensure a smooth
transition for the local construction industry in all civil engineering projects. The Technical Guide
presented design methods for section resistances, member resistances as well as joint resistances.
More importantly, as the Chinese steel materials have a steady and stable supply and significant
economy in the local construction projects, the Technical Guide also provide guidelines to Chinese
steel materials which satisfied all relevant European steel materials specifications.
4. Establishment of Chinese National Engineering Research Centre for Steel Construction
(Hong Kong Branch)
In September 2013, the HKCMSA collaborated with the Chinese National Engineering
Research Center (CNERC), and proposed to set up a Hong Kong Branch. Establishment of the
CNERC-HK will enable promoting the Chinese Steel Industry to the world. The CNERC-HK is
positioned as a flagship of exporting Chinese structural steelwork, and to exhibit latest
technological achievements and development of the Chinese Steel Construction Industry. The
CNERC-HK aims to promote use of Chinese high performance steel in sustainable infrastructure
development, and to create a high value growth point for the Chinese Steel Construction Industry
– to enhance structural economy and buildability. In addition, to promote the Chinese high
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performance steel materials to overseas construction projects, so to develop export of the Chinese
steel materials and structural steelwork, which is expected to have huge economic benefits to both
China and Hong Kong.
•

Export Opportunities

At the beginning of economic reform in China, Hong Kong businessmen and professionals
played an important role to economic development of China. The Hong Kong businessmen have
brought in capitals to many industries while the Hong Kong professionals have introduced
advanced technology and modern management from many parts of the world to the country, and
China has provided huge labor force to the world. During the 80s to the 90s, Hong Kong and
China's economic development may be described as a mutually benefited partnership. Such a
“win-win” relationship is also applicable to the development of Chinese construction industry in
recent years.
At present, development of Chinese Steel Construction Industry has reached a bottleneck, so
counterparts of the industry should focus on the development of new economic growth points.
Professionals of Hong Kong construction industry should take this opportunity to provide China
with engineering and construction design services to the Structural Eurocodes, and also help export
of Chinese structural steelwork to overseas construction projects. This will be the first mutually
beneficial collaboration between Hong Kong and China in the construction industry since
establishment of the Hong Kong Special Administrative Region.
•

Building of an internationally renowned brand

Since the 1980s, the construction industry in Hong Kong gained a good international
reputation, which has helped the Hong Kong's construction industry to successfully export
professional services in accordance with the British practice. In recent years, Macau's
infrastructure development has been booming, and professionals of the Hong Kong construction
industry together with the China's top construction companies have successfully completed a
number of large scale hotels and resort facilities. Many of these building structures are made of
structural steelwork. This is a result of successful collaboration in real terms among China, Hong
Kong and Macau, so that both hardware and software of steel construction are efficiently combined,
and able to demonstrate compliance to numerous international standards of the construction
projects. Hence, recent construction projects in Macau are highly acclaimed examples in
demonstrating successes of the construction industry in China, Hong Kong and Macau.
Through these successful collaborations, the professionals of Hong Kong's construction
industry have gained a new position in the international construction market, that is to provide an
one-stop professional service on "design and construction" to the overseas construction industry,
especially the overseas steel construction projects. This position is closely related to the overseas
steel construction projects, under promotion of the Hong Kong Construction Industry Council.
This will be a new direction for development of the construction industry in Hong Kong, which
creates huge economic development opportunities.
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5. Conclusion
We believe that with support of the Chinese Steel Construction Industry, professionals of the
Hong Kong construction industry will be able to successfully export high-quality steel construction
services to the international construction market. At the same time, the Chinese Steel Construction
Industry will be developed effectively to meet stringent requirements of international construction
projects for materials, engineering design, functionality and sustainability, project management
and construction, and quality control.
We strongly believe that the Hong Kong construction industry should fully develop a
collaboration with China in establishing an internationally renowned brand of "Hong Kong Design
and China Construct", and through huge gains from the Steel Construction Industry to maintain a
steady socio-economic development in Hong Kong, so to maximize Hong Kong's opportunities
under rapid development of China.
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