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Limiting global warming to 1.5° C would require rapid, 
far-reaching and unprecedented changes in all aspects 
of society, the Intergovernmental Panel on Climate 
Change (IPCC) said in a new assessment.

With clear benefits to people and natural ecosystems, 
limiting global warming to 1.5° C compared to 2° C, 
could go hand-in-hand with ensuring a more sustain-
able and equitable society, the IPCC said.

The Special Report on Global Warming of 1.5° C was 
approved by the IPCC in Incheon, Republic of Korea, 
in early October. It will be a key scientific input into 
the Katowice Climate Change Conference in Poland in 
December, when governments review the Paris Agree-
ment to tackle climate change.

Ninety-one authors and review editors from 40 
countries prepared the IPCC report, in response to an 
invitation from the United Nations Framework Con-
vention on Climate Change (UNFCCC) when it adopted 
the Paris Agreement in 2015.

The report’s full name is ‘Global Warming of 1.5° C, an 
IPCC special report on the impacts of global warming 
of 1.5° C above pre-industrial levels and related global 
greenhouse gas emission pathways, in the context of 
strengthening the global response to the threat of 
climate change, sustainable development, and efforts 
to eradicate poverty’.

The report highlights a number of climate change im-
pacts that could be avoided by limiting global warming 
to 1.5° C compared to 2° C or more. For instance, by 
2100, global sea level rise would be 10 cm lower with 
global warming of 1.5° C compared with 2° C. The like-
lihood of an Arctic Ocean, free of sea ice in summer, 
would be once per century, with global warming of 
1.5° C, compared with at least once per decade with 
2° C. Coral reefs would decline by 70% to 90%, with 
global warming of 1.5° C, whereas virtually all (> 99%) 
would be lost with 2° C.

Limiting global warming would also give people and 
ecosystems more room to adapt and remain below 
relevant risk thresholds. The report also examines 
pathways available to limit warming to 1.5° C, what it 
would take to achieve them and what the consequenc-
es could be.

The report fi nds that limi  ng global warming to 1.5° C 
would require ‘rapid and far-reaching’ transitions in 
land, energy, industry, buildings, transport, and cities. 
Global net human-caused emissions of carbon diox-
ide (CO2) would need to fall by about 45% from 2010 
levels by 2030, reaching ‘net zero’ around 2050. This 

means that any remaining emissions would need to be 
balanced by removing CO2 from the air.

Allowing the global temperature to temporarily 
exceed or ‘overshoot’ 1.5° C would mean a greater 
reliance on techniques that remove CO2 from the air, 
to return global temperature to below 1.5° C, by 2100. 
The effectiveness of such techniques are unproven 
at large scale and some may carry significant risks for 
sustainable development, the report notes.

The IPCC is the leading world body for assessing the 
science related to climate change, its impacts and po-
tential future risks, and possible response options.

The report was prepared under the scientific leader-
ship of all three IPCC working groups. Working Group I 
assesses the physical science basis of climate change. 
Working Group II addresses impacts, adaptation and 
vulnerability. Working Group III deals with the mitiga-
tion of climate change.

The Paris Agreement adopted by 195 nations at the 
21st Conference of the Parties to the UNFCCC in 
December 2015 included the aim of strengthening the 
global response to the threat of climate change by 
‘holding the increase in the global average tempera-
ture to well below 2° C above pre-industrial levels and 
pursuing efforts to limit the temperature increase to 
1.5° C above pre-industrial levels”.

As part of the decision to adopt the Paris Agreement, 
the IPCC was invited to produce, in 2018, a Special 
Report on global warming of 1.5° C above pre-indus-
trial levels and related global greenhouse gas emission 
pathways. The IPCC accepted the invitation, adding 
that the Special Report would look at these issues in 
the context of strengthening the global response to 
the threat of climate change, sustainable develop-
ment, and efforts to eradicate poverty.

Global Warming of 1.5° C is the first in a series of Spe-
cial Reports to be produced in the IPCC’s Sixth Assess-
ment Cycle. Next year, the IPCC will release the Special 
Report on the Ocean and Cryosphere in a Changing 
Climate, and Climate Change and Land which looks at 
how climate change affects land use.

The Summary for Policymakers (SPM) presents the 
key findings of the Special Report, based on the 
assessment of the available scientific, technical and 
socio-economic literature relevant to global warming 
of 1.5° C.

The Summary for Policymakers of the Special Report 
on Global Warming of 1.5° C (SR15) is available at 
http://www.ipcc.ch/report/sr15/ or www.ipcc.ch.

GOVERNMENTS APPROVE SUMMARY FOR POLICYMAKERS OF

IPCC SPECIAL REPORT ON GLOBAL WARMING OF 1.5° C
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Singapore-based metal addi  ve manufacturer 3D Metal-
forge has received an industry accredita  on for excellent 
opera  onal and quality assurance. 

Awarded by Lloyd’s Register (LR), a leading interna  onal 
provider of classifi ca  on, compliance and consultancy 
services to the marine, off shore and other high value 
industries, the cer  fi ca  on was conferred upon the suc-
cessful audit of facility capability, personnel, procedures, 
systems and equipment that was held in July 2018. 

The scope of audit reviewed mul  ple areas of the busi-
ness, such as the implementa  on of a Quality Manage-
ment System, supplier control, process management, 
manpower training procedures, HSE (health, safety and 

environment) and even the recep  on, handling and stor-
age of material within the company’s addi  ve manufac-
turing centre. 

A cri  cal part of the audit also involved the cer  fi ca  on 
of the en  re metal addi  ve manufacturing (AM) build 
process, as well as post-processing techniques, that cater 
specially to the mari  me sector. 

“This LR cer  fi ca  on will specifi cally help 3D Metalforge’s 
exis  ng and poten  al customers in the marine, shipping 
and off shore companies gain assurance in the quality, 
safety and performance aspects of the fi nal end-use 
products that had undergone the addi  ve manufacturing 
process within the company’s facili  es,” said the company.

3D METALFORGE RECEIVES ACCREDITATION BY

MARITIME CLASSIFICATION SOCIETY LLOYD’S REGISTER 
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A total of 31 HDB Design, Construc  on and Engineering 
Awards were presented this year to architectural consul-
tants and building contractors for projects which have 
demonstrated excellent architectural design, engineering 
and construc  on. The awards recognise HDB’s (Housing 
& Development Board) industry partners for their contri-
bu  ons to developing well-designed and quality homes 
for Singaporeans. 

RECOGNISING ENGINEERING INNOVATION AND 
EXCELLENCE
This year, a new category, the HDB Engineering Award, 
has been introduced, to recognise civil & structural (C&S) 
consultants and contractors for engineering excellence in 
the development of building and infrastructure projects. 
This new award underscores the importance of innova-
 ve engineering solu  ons in laying the founda  on for 

a quality living environment. The award comprises two 
main categories - the HDB Engineering Award (Design) 
for consultants, and the HDB Engineering Award (Con-
struc  on) for contractors who have adopted well-inte-
grated design and construc  on methodology in their 
building and infrastructure projects.

The Innovative Engineering Award (Design) was con-
ferred on Royal Haskoning DHV and Surbana Jurong 
Consultants Pte Ltd for designing the ground-breaking 
polder development in Pulau Tekong. Traditionally, 
sand has been used in land reclamation, to fill the 

area to be reclaimed above sea level. The polder 
method involves building a dike around an area to be 
reclaimed and draining the water from it. This allows 
the reclaimed area to be built at a lower level and 
hence it significantly reduces the amount of sand 
needed for land reclamation.

The Engineering Award (Design) was conferred on 
P&T Consultants for its engineering breakthrough in 
the West Terra @ Bukit Batok project - the fi rst public 
housing project to be built with Pre-fabricated Volu-

HDB AWARDS 2018 
INDUSTRY PARTNERS RECOGNISED AT

The Polder development at Pulau Tekong, employing an innova  ve land reclama  on method known as empoldering, is the fi rst of its kind in Singapore.
Image by HDB.

West Terra @ Bukit Batok pioneered the use of innova  ve construc  on 
methods including PVC (Pre-fabricated Volumetric Construc  on) and 
MET (Mass-Engineered Timber). Image by P&T Consultants Pte Ltd.
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metric Construction (PVC) technology. In this devel-
opment, 3-dimensional (3D) PVC components, such 
as household shelters, bathrooms and kitchens were 
constructed and assembled in different configurations 
to create different layouts at the factory, before being 
transported to the construction site and hoisted onto 
the blocks for installation. Compared with the conven-
tional 2D precast construction method, PVC increases 
construction productivity and safety on site, and helps 
to reduce labour needs, as well as noise and dust gen-
erated from works.

The PVC pilot has also paved the way for the adop  on of 
the Pre-fabricated Pre-fi nished Volumetric Construc  on 
(PPVC) method to further boost construc  on produc  vi-
ty in public housing projects. With the PPVC method, 3D 
volumetric components come pre-fi  ed with fl oor and 
wall fi nishes, window frames and a preliminary coat of 
paint. It will be implemented in 35% of new public hous-
ing projects by 2019.

REWARDING CONSTRUCTION EXCELLENCE
This year also saw the highest number of winning proj-
ects, to-date, for the HDB Construc  on Awards given to 
building contractors who have demonstrated construc-
 on excellence. 

Designed by WOHA Architects Pte Ltd and built by 
Lum Chang Building Contractors Pte Ltd, Kampung Ad-
miralty was conferred both the HDB Design Award and 
the HDB Construction Award for its realisation of the 
unconventional layered design approach that created 
tiers of lush greenery, which double up as community 
spaces, as well as for demonstrating quality construc-
tion and workmanship. The project was also awarded 
the CONQUAS STAR which is conferred upon projects 
with scores above 95 for quality workmanship.

Another HDB Construction Award-winning project is 
SkyPeak @ Bukit Batok by Ho Lee Construction Pte 
Ltd. Located between two primary schools along Bukit 
Batok East Avenue 6 and Street 21, the project pre-
sented construction challenges right from 
the beginning, as the schools’ operations 
had to be factored in. The project team en-
gaged the schools, grassroots, and the Town 
Council, throughout the entire construction 
process, working closely with each of the 
stakeholders, to mitigate construction noise 
and dust.

To raise construction productivity, the 
project team leveraged collaborative tech-
nological platforms such as the Building 
Information Modelling (BIM), an advanced 
3D modelling tool, and Virtual Design & 
Construction (VDC), a 3D building visuali-
sation tool, to map out and review design 
plans, so as to organise construction activ-
ities holistically. For its quality workman-
ship, SkyPeak @ Bukit Batok also attained 
the CONQUAS STAR.

PUSHING THE FRONTIERS OF DESIGN EXCELLENCE
Waterway View 
Of the 12 HDB Design Award projects, ADDP Architects 
LLP’s Waterway View stands out for its dis  nc  ve archi-
tectural features. The rus  c ‘kelong’ theme, inspired by 
Punggol’s early beginnings as a ‘kelong’ or fi shing village, 
is refl ected in the selec  on of colours for the blocks, 
mimicking natural wood in the façade treatment, as well 
as the use of s  lt-like columns for the outdoor decks. 
Within the precinct are six pergolas, crea  vely designed 
to resemble tradi  onal Malay fi shing traps, and fully 
equipped with seats, staircases and even a li  .

Flanked by two water bodies, Waterway View has been 
designed to capitalise on its waterfront loca  on. The 
staggered arrangement of the blocks minimises overlap-
ping and allows more residents to enjoy the picturesque 
view of the Punggol Waterway. To enhance the water-
front experience, community living rooms, viewing decks 
and footpaths have been  ered to gradually lead to the 
waterway.

Rejuvena  ng the heartlands
Beyond new housing projects, the HDB Design Award also 
seeks to recognise design excellence in the rejuvena  on of 
older estates. Among the award winners this year is SQFT 
Architects Pte Ltd, for the upgrading of the neighbourhood 
centre at Hougang Street 21. The upgrading, which was 
part of the renewal plans for Hougang, under HDB’s Re-
making Our Heartland (ROH) programme, has revitalised 
the neighbourhood hub and enhanced its connec  vity.

Known as Kovan City, it features a new Community Plaza, 
complete with sea  ng areas, steps, and fl ower-sculp-
tures. A stone’s throw away, parents can rest at the 
petal-inspired sheltered pavilion while children play with 
their friends in the new playground. Sculptural direc  on-
al posts, petal-like seats and fl ower-shaped pa  erns on 
the fl ooring have added a burst of colour and brought 
cheer to the ageing neighbourhood centre. These fea-
tures also act as focal points and markers to facilitate 
wayfi nding.

The unconven  onal layered design of Kampung Admiralty creates  ers of lush greenery, 
which also double up as community spaces. Image by Patrick Bingham-Hall.
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BENTLEY ANNOUNCES INTEGRATION OF 

Bentley Systems has announced the integra  on between 
ProjectWise 365 Services and Microso   365. The collabo-
ra  on capabili  es of Microso   Teams and Microso   
Flow, alongside analy  cs from Microso   SharePoint and 
Microso   Power BI, can now be applied to mainstream 
automated digital workfl ows within ProjectWise. The 
integra  on will enable collabora  ve digital workfl ows 
that transcend system boundaries throughout infrastruc-
ture capital project delivery, ensuring standards and best 
prac  ces are propagated across projects, and increasing 
repeatability, scalability, quality, and predictability - in 
eff ect, industrialising project delivery, so that project 
teams can widely replicate their best projects’ successes.

Neil Lee, IT Director, Applica  ons, Mo   MacDonald, said, 
“The integra  on of ProjectWise and Microso   Offi  ce 365 
will be a signifi cant enabler for our ongoing digital strat-
egy for project delivery. Our evalua  on of the integra  on 
capability against the typical demands of our project 
teams demonstrated that Bentley and Microso   are ful-
fi lling the vision of enabling more seamless and automat-
ed digital workfl ows for project teams to access project 
informa  on residing in either Offi  ce 365 or ProjectWise. 
Our project teams will be enabled to drive improved 
project outcomes with more streamlined collabora  on 
that enables faster and more informed decisions”.

ProjectWise 365 Services also embrace every project 
stakeholder, connected through Microso  ’s Azure cloud 
service and Bentley’s new integrated web-based PDF 
review and markup. Bentley’s Azure-based Connected 
Data Environment (CDE) enables digital workfl ows to 
reach throughout the project and asset lifecycle. Now, 
every level of the extended team can have assured and 
secure access to the correct and current project deliv-
erables - including for collabora  on through automated 
digital workfl ows.  

ProjectWise 365 Services include ProjectWise Project 
Insights, enabling proac  ve project management with 
automated ‘right-  me’ project status dashboards that 
help iden  fy trends and poten  al issues early, to mi  gate 
risks. Project Insights deliver rich and ac  onable project 
execu  on insights, and leveraging Microso   Power BI, 
users can combine design status with fi nancial, schedule, 
and other project informa  on, for a comprehensive view 
of project performance.

AECOM, a premier, fully integrated global infrastructure fi rm, 
is an early adopter of ProjectWise 365 across its enterprise. 

Norris Spencer, Highways Informa  on Manager, AECOM, 
said, “ProjectWise Project Insights is delivering a new 
perspec  ve to leadership and project management as 
the dashboards provide unique views of informa  on 
management prac  ces and Building Informa  on Model 
health across the CDE.” 

Elizabeth Berna, Informa  on Manager, AECOM, added, 
“Our project managers also use the dashboards to iden-
 fy trends in project performance, providing the client 

with new ways of assessing project health”.

At Microsoft Inspire 2018, Microsoft’s annual confer-
ence for its partner community, Bentley Systems was 
recognised as Microsoft’s ‘2018 CityNext Partner of 
the Year’. Bentley’s SYNCHRO 4D construction mod-
elling software was featured in the Mixed Reality and 
the Cloud session. With SYNCHRO’s digital workflows, 
constructors do not need to recreate 3D construction 
models from scratch, which would have orphaned 
the BIM models created during design. ProjectWise, 
with Teams and Flow, will automate digital workflows 
for construction planning to leverage the BIM intelli-
gence. This immersive environment for visibility into 
the path and sequence of construction completes the 
reach for project delivery. Microsoft and Bentley are 
working together on further HoloLens applications for 
ProjectWise and SYNCHRO, which are expected to be 
introduced later in the year.

ProjectWise
ProjectWise is said to be the industry standard for digital 
project delivery and is used by 70% of Engineering 
News-Record’s Top 250 Design Firms in the design and 
engineering of all types of infrastructure assets.

Leveraging the scalability, reliability, and security of 
Microsoft Azure and the collaboration capabilities of 
Microsoft 365, ProjectWise provides assured access 
to project information for extended project teams 
throughout the entire project delivery lifecycle; auto-
mates BIM workflows for work sharing, design review, 
issues resolution and contractual deliverables; and 
provides performance insights for better informed and 
more timely decisions. 

PROJECTWISE WITH MICROSOFT 365 

The new browser-based collabora  ve PDF review and markup capability 
in ProjectWise accelerates review workfl ows by enabling reviewers to 
submit and respond to comments and markups in near real-  me, as 
well as submit issues for resolu  on. 
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ST Engineering and rideOS, a San Francisco-based trans-
porta  on technology pla  orm, announced in July 2018 
their plans to ini  ate a full-scope plan for a global collab-
ora  ve framework as well as a pilot project to accelerate 
the deployment of integrated autonomous transport 
systems in Singapore. 

The partners will each contribute their core products to 
the framework to create a Next Genera  on Traffi  c Con-
trol System for autonomous vehicles. 

This will eventually include solu  ons from other part-
ners who are also commi  ed to deploying self-driving 
vehicles at scale, so as to deliver a comprehensive, 
on-demand mobility system for safely managing a city’s 
transporta  on services end-to-end. 

The system will cover areas such as fl eet management 

cloud services, vehicle technology, and both techno-
logical and physical infrastructure, to enable the opera-
 on of on-demand fl eets of both human-operated and 

self-driving transports.

ST Engineering will provide its cyber security exper  se, 
pla  orm-agnos  c AV kit, Autonomous Vehicle Manage-
ment System, and Smart City traffi  c infrastructure that 
are necessary for opera  onalising autonomous pla  orms 
safely in urbanised, mixed traffi  c environments.

For the fi rst collabora  ve project, rideOS will power ST 
Engineering’s autonomous bus pilot with a set of so  -
ware products and services including real-  me vehicle 
rou  ng, es  mated  me of arrival calcula  ons, dispatch 
services, mul  -rider trip planning, and fl eet management 
dashboards.

COLLABORATIVE FRAMEWORK FOR SELF DRIVING VEHICLES
ST ENGINEERING COLLABORATES WITH AMERICAN EXPERTISE ON GLOBAL
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SUSTAINABLE URBAN AND INDUSTRIAL SOLUTIONS
SURBANA JURONG, NTU AND NRF LAUNCH CORPORATE LAB TO DEVELOP

Singtel and Ericsson will launch Singapore’s fi rst 5G pilot network at 
one-north by the fourth quarter of this year.

Using Ericsson’s 3GPP standards-compliant 5G technology with the trial 
spectrum allocated by the Info-Communica  ons Media Development 
Authority (IMDA), the pilot network can deliver 5G coverage with en-
hanced Mobile Broadband speed and low latency communica  ons. 

With average speeds that are 10  mes faster than prevailing 4G rates, 5G 
will enable the transmission of terabytes of data in minutes and 4K video 
downloads in seconds. 

Industries such as transporta  on, healthcare and manufacturing can 
leverage 5G to accelerate digital transforma  on and deploy advanced 
automa  on technologies.

Both companies are planning drone and autonomous vehicle trials on 
their 5G pilot network later this year at one-north and other designat-
ed areas. Enterprises can use the network to develop new 5G use cases 
and tap the business poten  al of 5G. 

The announcement was made at the “Bringing 5G to Life” event in 
July 2018. 

SINGAPORE’S FIRST 5G PILOT NETWORK

Singtel and Ericsson are strengthening their 5G Centre of 
Excellence Programme partnership with the 5G pilot network, 
slated to go live by Q4 this year. Drone and AV trials using the 
network will be conducted. Photo: Ericsson.

NTU, Surbana Jurong and the Na  onal Research Founda  on 
(NRF) have set up a joint corporate laboratory to develop 
next-genera  on sustainable solu  ons to tackle industrial 
and complex urban challenges.

It will include research to explore underground storage 
systems, sustainable indoor solu  ons for buildings, and 
digital technologies to scale up produc  vity in the built 
environment.

The SGD 61 million joint corporate lab is underlined by 
a fi ve-year partnership, which leverages NTU’s strengths 
in engineering and sustainability research, and Surbana 
Jurong’s track record in providing urban, infrastructure 
and industrial solu  ons worldwide.

Located at NTU, the SJ-NTU Corporate Lab was offi  cially 
launched on 31 July 2018 by Mr Lawrence Wong, Minister 
for Na  onal Development and Second Minister for Finance. 
It is the 12th public-private venture supported by NRF and 
the sixth such corporate lab at NTU.

The key objec  ves of the lab will be to translate research 
outcomes into prac  cal and viable solu  ons that are 
focused around three core themes: digitalisa  on; green 
and sustainable urban solu  ons; and the future of the 
industry and produc  vity.

Kicking things off , researchers will be working on 11 
projects that are aimed at op  mising land usage, future-

proofi ng buildings and infrastructure, and transforming 
the way buildings are designed and constructed.

For example, researchers will develop a thermal 
management system and an indoor air quality system 
that is not only energy effi  cient, but also uses a botanical 
solu  on to purify the air. 

Another project involves a chilled ceiling technology that 
uses special composite materials for ceiling panels which 
are linked to a central monitoring system. The composite 
panels transfer heat more eff ec  vely than conven  onal 
aluminium panels, reducing the need for air-condi  oning 
and improving energy effi  ciency.

On the digital front, researchers will look into crea  ng 
technologies to scan and map the external and internal 
parts of building structures such as piping networks, to 
create Building Informa  on Models, thus improving the 
effi  ciency of facility managers. 

The mul  disciplinary lab will be staff ed by 70 researchers, 
including undergraduates and PhD students, when fully 
opera  onal.

Other projects in the pipeline include the explora  on of 
underground storage for liquefi ed natural gas (LNG), as 
well as the development of technologies for harnessing 
cold energies produced during the LNG regasifi ca  on 
process for use in cooling systems.



INDUSTRY NEWS

13THE SINGAPORE ENGINEER
October 2018

For its exemplary eff orts in workplace health and safety, 
construc  on company Lendlease won several accolades 
at the Workplace Safety & Health (WSH) Council’s WSH 
Awards 2018.

Its retail business was conferred the Silver award under 
the WSH Performance category for the third consecu  ve 
year, while two construc  on projects undertaken by the 
company also received the Safety and Health Award 
Recogni  on for Projects (SHARP). 

Lendlease’s Retail business manages the malls 313@
somerset, Jem and Parkway Parade. While not a sector 
tradi  onally associated with workplace safety, Lend-

lease-managed malls have gone the distance to imple-
ment ini  a  ves to keep shoppers safe. 

For example, the malls’ opera  ons teams regularly 
engage tenants to raise awareness on fi re safety, as well 
as work with the WSH Council to bring retailers onboard 
the bizSAFE journey. 

The two SHARP awards are in recogni  on of Lendlease’s 
delivery of two projects for biotech giant Amgen – the 
construc  on of its Next-Gen Workplace building and the 
expansion of an exis  ng manufacturing facility. Lend-
lease provided engineering, and project and construc  on 
management services on the projects.  

LENDLEASE RECOGNISED
FOR HEALTH & SAFETY EXCELLENCE 
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Interact Hospitality, a new, digitalised hotel room 
management system from ligh  ng company Signify, has 
been offi  cially implemented at Swissôtel The Stamford.

The system enables guests to alter ligh  ng, temperature 
and make room service requests at the touch of a bu  on. 

It also lets hotel staff  know if a room is occupied and helps 
them to respond quicker to guest requests, providing 
useful informa  on to improve the guest experience, 
op  mise opera  ons and save energy. 

By integra  ng ligh  ng, sensors, HVAC and Property 
Management Systems, the IoT-powered system allows 
hotel managers to monitor their en  re property via a 
single dashboard. 

The system’s open Applica  on Program Interface (API) 
enables its connec  on to a variety of hotel systems, so 
that real-  me informa  on can be fed into everything from 
housekeeping to engineering systems, helping to make 
hotel opera  ons more effi  cient. 

Using data from occupancy sensors located in guest rooms 
and informa  on from Property Management Systems, 
Interact Hospitality can automa  cally turn down systems 
when rooms are unoccupied, reducing electricity bills 
while ensuring rooms match guest preferences. 

The intui  ve room management system also displays 
informa  on on room status so that staff  do not reach out 
to guests unnecessarily. 

SMART HOTEL ROOM MANAGEMENT SYSTEM
DEBUTS AT SWISSOTEL THE STAMFORD

The NUS Centre for Advanced Two-Dimensional Mate-
rials (CA2DM) has teamed up with US-based aerospace 
company Boreal Space to test the proper  es of graphene 
a  er it has been launched into the stratosphere. The 
results could provide insights into how graphene could 
be used for space and satellite technologies.

“It is now an opportune  me to expand (graphene’s) pros-
pects for use in space applica  ons - an area touted as being 
the most challenging to modern technology - and shi   the 
paradigm of materials science,” said project leader Profes-
sor Antonio Castro Neto, Director of NUS CA2DM.

Two-dimensional graphene has a unique combina  on 
of being extremely fl exible, harder than diamond, and 
stronger than steel. While researchers recognise that it 
may have poten  al for space applica  ons, its prac  cal 
uses have yet to be established.  

To put graphene’s versa  lity to the test, a sample was 
prepared by coa  ng a substrate with a single layer of 
graphene about 0.5 nanometers thick, over 200  mes 
thinner than a strand of human hair.

The sample was assembled within a Boreal Space 
‘Wayfi nder - Mini’ CubeSat, and placed in the payload 
enclosure of the sounding rocket, before it was launched 
on 30 June 2018 over the Mojave Desert, where it em-
barked on a 71-second sub-orbital spacefl ight.

The graphene sample was subjected to harsh condi  ons 
like rapid accelera  on, vibra  on, acous  c shock, strong 
pressure and a wide range in temperature fl uctua  ons, 
before re-entering Earth’s atmosphere.

It was retrieved on the same day, and the NUS CA2DM 
team is now carrying out tests to assess if its structural 
proper  es and stability were aff ected during the launch 
and landing, u  lising Raman spectroscopy techniques to 
detect the presence of defects in the sample. 

According to Prof Castro Neto, a posi  ve result will open 
up new opportuni  es for graphene to be used in tech-
nologies for aerospace and outer space missions, such as 
electromagne  c shielding, solar power genera  on, and 
thermal protec  on.

A team led by Professor Barbaros Özyilmaz from NUS CA2DM coated a 
single layer of graphene on a substrate, and the experiment was placed 
in the payload enclosure of the ‘Wayfi nder - Mini’ CubeSat. Photo: 
Boreal Space.

HOW GRAPHENE REACTS TO EXTREME SPACE CONDITIONS

NUS AND BOREAL SPACE EXAMINE 
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NEW FUND TO INVEST

Surbana Jurong Capital, the newly established fi nancial 
services arm of Surbana Jurong, and Mitsubishi Corpo-
ra  on recently signed an agreement to set up a fund 
management company (FMC). The FMC will be a 50:50 
joint-venture between the two companies and will be 
jointly managed by both partners.

The FMC will set up an Investment Fund (the Fund) to 
invest in urban development projects in emerging Asia, 
primarily in Myanmar, Vietnam, Philippines, Indonesia, 
India and Sri Lanka. Such projects may include tran-
sit-oriented developments (TOD) such as avia  on or 
rail-related developments, aff ordable housing, as well 
as other urban-related infrastructure. The partners will 
each contribute up to USD 250 million to seed the Fund, 
and the FMC will also raise and manage funds from other 
accredited or ins  tu  onal third-party investors.

The FMC will seek out commercially viable urban infra-
structure projects which are in an advanced feasibility 
stage or in the early phases of construc  on, and provide 
equity investment to support such projects. Qualifying 
projects will need to meet sustainable environmental, 
social and corporate governance metrics. Ins  tu  onal 
investors seeking to par  cipate in the sustainable growth 
of the region can therefore do so through the Fund.

The FMC will leverage both partners’ unique strengths 
to deliver op  mum, long-term risk-adjusted returns for 
the Fund. Surbana Jurong has over 70 years of success-
ful project deliveries and technical teams in over 40 
countries. Mitsubishi Corpora  on, a global integrated 
business enterprise with diverse business opera  ons, has 
been inves  ng in real estate projects in ASEAN countries, 
since 2013. 

IN URBAN DEVELOPMENT PROJECTS
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Arcadis, a leading global design & consultancy for natural 
and built assets, is one of the fi rst companies in Singa-
pore and Southeast Asia to invest in industrial-grade 
drones in the construc  on sector, leading the way to the 
commercial use of drones.

Drones can help to address a wide range of challenges that 
clients typically face on large-scale construc  on projects. 
Key benefi ts delivered on real-life projects include:
▪ Improved accuracy and quality of design work: 

The high-quality data collected by the drones are in 
real-  me and are compa  ble with a vast range of 
applica  ons and so  ware for 3D model development, 
which allows effi  cient tracking of site progress and 
early iden  fi ca  on of poten  al problems.

▪ Signifi cant cost savings: Drones can be used at high-
risk loca  ons, eradica  ng the need for heavy duty 
superstructures for surveying and inspec  on of large-
scale or inaccessible sites. For example, the use of a 
drone can help to reduce costs by approximately 50% 
for a typical topographic survey.

▪ Reduced overall  me for projects: Due to the 
unobtrusive nature of drones, they are able to conduct 
site progress checks and surveying quickly without the 
need to halt site work, during inspec  on opera  ons. 

The ability to report data in an effi  cient and accurate 
manner allows work to be completed faster.

▪ Enhanced health & safety: Drones are also able to reduce 
the need to access hazardous work areas, such as work 
at height or over water. They can also be fully automated 
through ar  fi cial intelligence and have the capability 
to iden  fy poten  al construc  on risks, unsafe working 
environments and prac  ces through surveillance.

BENEFICIAL USE OF

DRONES IN THE CONSTRUCTION SECTOR

Arcadis is driving the use of commercial/industrial-grade drones 
capable of opera  ng in challenging environments, to collect high 
quality data. Image by Arcadis.

Dropsafe, a leading provider of dropped objects preven  on 
technology for the global oil & gas markets, has signed a new 
distribu  on agreement with Absolute Tech, a Singapore-based 
supplier of innova  ve technical products to the off shore ener-
gy, refi nery and marine sectors. 

The agreement will significantly expand Dropsafe’s distribu-
tion and service network in the Asia Pacific region, enabling 
users of its advanced mesh safety nets and barriers to 
benefit from reduced delivery times and enhanced technical 
support.

A dropped object is any item or object that has the poten  al 
to fall from height. Items include overhead electrical fi xtures, 
handheld devices, unsecured tools, loose items and structural 
components. For off shore assets, the main factors known to 
increase the likelihood of dropped object incidents are corro-
sion, sustained either during rou  ne opera  on or throughout 
prolonged periods of inac  vity, impact, vibra  on and human 
error.

With over half of all recorded dropped objects in the oil & gas 
sector falling from heights of more than 5 m, the safety risk to 

personnel is clear. These incidents also pose signifi cant fi nan-
cial, reputa  onal and legal risks to management teams.

Dropsafe’s partnership with Absolute Tech will give opera  ons 
managers and HSE teams in Singapore and across Southeast Asia 
enhanced access to a range of turnkey products engineered to 
tackle the challenge posed by dropped objects on site.

This off ering includes the Dropsafe Net, an instant safety solu-
 on that uses patented mesh technology to secure and tether 

overhead fi xtures, as well as the newly-launched Dropsafe 
Barrier, an innova-
 ve barrier system 

for permanent or 
temporary applica-
 ons, that prevents 

tools and equip-
ment falling through 
open guard railing 
and stairways, or 
from elevated work 
pla  orms. 

DROPSAFE PARTNERS WITH ABSOLUTE TECH 
TO EXPAND ASIA PACIFIC DISTRIBUTION NETWORK

Dropsafe Net uses patented mesh technology 
to secure and tether overhead fi xtures.
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GREEN CLIMATE FUND INVESTS USD 1 BILLION 

The 21st mee  ng of the Green Climate Fund (GCF) Board 
ended recently in Bahrain, approving over USD 1 billion 
of new projects and programmes to support climate ac-
 on in developing countries, and formally launching the 

fund’s fi rst replenishment.

The 19 new projects amount to a total investment from 
GCF of USD 1,038 million, and including co-fi nancing, the 
projects will channel over USD 4,244 million of climate 
fi nance for low-emission, climate-resilient development. 
GCF now has a por  olio of 93 projects amoun  ng to over 
USD 4,605 million of GCF resources.

At the close of the four-day mee  ng, the board decided 
to launch the process for GCF’s fi rst formal replenish-
ment, marking a key moment in the development of the 
world’s largest dedicated fund for climate ac  on.

The board mee  ng also approved the applica  ons of 
16 new Accredited En   es, the partner organisa  ons 
that implement GCF projects. GCF now has 75 Accredited 
En   es, 41 of which are direct access, providing na  onal 
and regional channels for developing countries to access 
GCF funds.

GCF has approved 42 new projects in 2018, mobilising a 
total of USD 8,056 million in climate fi nancing since the 
start of the year (including co-fi nancing). During 2018, it 
has also produced rapid accelera  on in implementa  on 
on the ground. GCF now has 39 projects under implemen-
ta  on, worth USD 1.6 billion in GCF resources that are be-
ing deployed as climate fi nance in support of developing 
countries’ climate ambi  ons under the Paris Agreement.

FOR CLIMATE ACTION IN DEVELOPING COUNTRIES
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HISTORICAL BACKGROUND
Amidst the fl urry of modern con-
struc  on in Singapore, two iconic 
buildings that retained the classical 
architecture of the early 20th cen-
tury and yet stood out majes  cally 
from the skyscrapers, were the for-
mer Supreme Court and City Hall.  

More than 80 years old, the two 
important government buildings 
witnessed signifi cant historical 
events over the years. On 12 Sep-
tember 1945, the Japanese forces 
signed the Instrument of Surrender 
inside the Surrender Chamber of 
the Municipal Building of Singa-
pore (later known as City Hall), 
thereby handing back Singapore to 
the Allied forces. It was also in this 
room (the City Hall Chamber) that 
Singapore’s fi rst Prime Minister, the 
late Mr Lee Kuan Yew and members 
of his Cabinet took their Oaths of 
Allegiance and Oaths of Offi  ce, on 5 
June 1959.  

Given their rich history, both buildings were gaze  ed 
as Na  onal Monuments in February 1992. And it was 
only fi   ng that they were refurbished, expanded and 
transformed into the Na  onal Gallery Singapore, a new 
ins  tu  on for the visual arts, spread over 64,000 m2 of 
gross fl oor area. 

THE WINNING DESIGN 
studioMilou Singapore and CPG Consultants won the in-
terna  onal compe   on to retrofi t the two buildings and 
transform it into the Na  onal Gallery Singapore. Their 
design called for the merging of the two buildings, whilst 
respec  ng the buildings’ rich individual histories through 
the conserva  on and preserva  on of their key features. 
Examples of such features are the façade walls of both 
buildings, the en  re library dome structure above the 
3rd fl oor of the former Supreme Court, and the en  re 
City Hall Chamber (CH Chamber) on the 3rd fl oor of an 
exis  ng building within City Hall.    

FOR ENGINEERING ACHIEVEMENTS
The project is a winner of the IES Pres  gious Engineering Achievement Award 2018. The award 
is given to an organisa  on or to persons responsible for an outstanding engineering project in 
Singapore, that demonstrate outstanding skills which have made a signifi cant contribu  on towards 
the progress of engineering and to the quality of life, in Singapore.

NATIONAL GALLERY SINGAPORE WINS ACCOLADES 

“Even as Singapore becomes even more developed, it remains 
important for us to cherish our heritage. With our unique space 
constraints, Singapore engineers have to work with various stake-
holders in exploring more ways to crea  vely conserve our buildings 
and yet infuse them with new life that will enrich our future gener-
a  ons” - Er. Leong Meng Sun, Vice-President (Civil and Structural 
Engineering), CPG Consultants Pte Ltd, and Qualifi ed Person for 
Structural Works [QP (ST)], Na  onal Gallery Singapore Project.

An exterior view of the Na  onal Gallery Singapore. 
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ENGINEERING CHALLENGES AND INNOVATIVE 
SOLUTIONS
The design of the Na  onal Gallery Singapore mainly com-
prises a metal and glass roof that unifi es both buildings 
at the top, and a new basement also connects them. 

The architect’s design concept was simple and beau  ful, 
however, the structural engineering was a challenge, 
as the project had to be executed safely, with minimal 
damage to the preserved and conserved elements. In 
par  cular, it was a challenge to preserve the 24 m high, 
free-standing façade walls, together with the historic 
parts of the building, while excava  ng and construc  ng 
the 16 m deep basement.

Typical of a world class visual arts ins  tu  on, col-
umn-free spaces with spans longer than 12 m and a high-
er imposed load capacity of 7.5 kN/m2, are a necessity. 
This was in huge contrast to the exis  ng building confi g-
ura  on of a 5 m column grid and a 3.5 kN/m2 imposed 
load for the City Hall building. In addi  on, the original 
founda  ons of the City Hall building are concrete foot-
ings. In contrast, the new structures are supported by 
new piled founda  on, and so there would be a disparity 
between the founda  on systems for the new structures 
and the preserved structures.  

In order to meet the above requirements, the engineers 
needed to overcome numerous design and construc  on 
challenges, including the following:
• How to remove the exis  ng fl oors, install new piles 

and reconstruct new fl oors with higher loading ca-

pacity, without removing the 24 m high, free-standing 
façade walls.  

• How to add a 16 m deep basement beneath a building 
on foo  ngs, while retaining the building’s façade wall 
all round and with the basement outline being very 
close to the façade wall (the distance between them 
was only about 1.5 m).  

The entrance atrium between the two historic buildings. Image by 
studioMilou Singapore.

Building 
Basement 
alignment

Building 
Façade 
alignment

CH Chamber

Building basement outline overlapped with building façade outline and sec  onal view of both buildings showing the extent of the basement.
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• How to keep the 3rd fl oor of a building and its roof in-
tact, while demolishing the 2nd fl oor structures below, 
and excava  ng and construc  ng the basement below.  

• How to achieve all the above tasks within the same space.

The new structures and new piled foundation could 
not be installed until the existing structures had been 
demolished and space was made available for the pil-
ing rigs to install the new piles. However, as the façade 
walls needed to be preserved, not all the structures 
could be demolished. With partial demolition, it is 
very critical to ensure that the preserved elements 
do not become unstable, as a result of the demolition 
works. Hence, even before the demolition could start, 
strengthening and stabilising works needed to be 
executed.

In the design and construc  on of the Na  onal Gallery 
Singapore, underpinning and shoring became cri  cal 
construc  on ac  vi  es, even before the fi rst founda  on 
could be laid, unlike in conven  onal construc  on proj-
ects. The unique design and construc  on features in this 
project comprised the following:
• Underpinning the façade walls using micropiles, under-

pinning beams and needle beams. 
• Retaining and protec  ng the exis  ng façade walls, by 

installing a grillage network of shoring columns, struts and 
bracing frames, before demoli  on could take place.

• Comple  ng the shoring and underpinning, followed by 
demoli  on, and the installa  on of the new founda  on.

• Excava  ng and construc  ng the 16 m deep basement 
structures in very close proximity to the preserved 
facade, by installing s  ff  diaphragm walls to func  on as 
the basement retaining wall, and u  lising the top-down 
method by construc  ng the fi rst-storey diaphragm to 
act as a s  ff  strut for the diaphragm wall.

• Suspending en  re structures like the CH Chamber, 
weighing about 2000 t, by underpinning and u  lising 
jacks to transfer the loads to a grillage system of steel 
transfer beams that have a separate set of supports 

provided by the new founda  on. This allowed the 
structures below the CH Chamber to be removed and 
facilitated the excava  on and construc  on of the base-
ment beneath these preserved structures.

UNDERPINNING THE CITY HALL FAÇADE
The new structures for the City Hall building had to be 
installed adjacent to and abu   ng the exis  ng facades 
which have to be preserved. While the new structures 
are founded on new bored piles, it was necessary to 
ensure compa  bility in movement, between the façade 
and the new fl oor, because the exis  ng façade is founded 
on foo  ngs. To ensure that the façade would not se  le 
diff eren  ally, an array of micropiles, underpinning beams 
and needle beams were added, to replace the exis  ng 
bell-shaped foo  ngs.

The loads on the façade columns were transferred to the 
needle beams, through the underpinning beams. The 
needle beams are, in turn, supported by the micropile 
founda  on. This is achieved by drilling and anchoring the 

Sketch of façade underpinning concept. Image from ‘Refurbishment and 
Upgrading of Buildings’ by David Highfi eld, 1st edi  on (2000).

View of the reinforcement of the underpinning beams, anchored into the exis  ng façade columns (le  ), and an exterior view of part of the completed façade 
underpinning along Supreme Court Lane (right).
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underpinning beam reinforcement bars into the exis  ng 
façade columns and cas  ng the underpinning beams 
monolithically with the needle beams.  

Such a system of underpinning is very advantageous for 
the following reasons:
• It integrates the new deep founda  on with the exis  ng 

shallow founda  on. This also means that the façade 
was being fully supported at all  mes. While con-
struc  ng the deep founda  on, the façade relies on the 
exis  ng foo  ngs for ver  cal support. A  er comple  on, 
the underpinning beams, needle beams and micropiles 
could take over as the façade’s founda  on and the 
shallow foo  ng could be removed safely. 

• This system also improves the s  ff ness of the exis  ng 
façade founda  on, without the need to remove any 
part of the façade, thus complying with the conserva-
 on requirements.  

• The micropiles are founded on hard strata, about 25m 
below the ground level, thus helping to prevent any 
ver  cal movement of the façade. With the grid of the 
underpinning beams and needle beams connected to 
the micropiles, there is robust support for the façade.  

SHORING THE CITY HALL FACADE
Construc  on involving Addi  on and Altera  on Works 
is more complex than construc  on of new buildings, 
because of the load path as well as the construc  on 
sequence. They are even more cri  cal in conserva  on 
projects. The sequence of works is paramount to the sta-
bility and robustness of the exis  ng structures and if not 
done correctly, can lead to extensive structural damage 
or even collapse.

Before the new structures can be constructed, the ex-
is  ng ones must be demolished, and when the exis  ng 
structures are demolished, while preserving or retaining 
the perimeter facade, it becomes a challenge to maintain 
the stability of such tall and free-standing façades, a  er 
the fl oor removal. To mi  gate this, lateral shoring braces 
were proposed in this project, to keep the façade wall 
upright a  er the exis  ng fl oors are removed.

Even before demoli  on could take place, the underpin-
ning founda  on was installed, to ensure that the façade 
walls were supported ver  cally. Shoring columns were 
then added, to connect the façade to the shores be-
fore the main fl oor demoli  on commenced.  This was 
to maintain the clear spans of the façade and prevent 
excessive buckling of the façade when the exis  ng fl oor 
restraints were removed. Only a  er lateral stability and 
ver  cal stability were achieved, using the temporary 
shoring braces, and underpinning by micropiles, respec-
 vely, could the slab and beam demoli  on proceed. 

This was to ensure that the façade had proper supports 
installed at any point in  me, during construc  on.

For some of the façade with decora  ve features, addi-
 onal  mber padding was used, to protect the deco-

ra  ve features from damage, during the construc  on 
works.

Axonometric view of the preserved City Hall façade a  er demoli  on, 
showing the ini  al proposal of the shoring frames. Image by 
studioMilou Singapore.

Actual view of the free-standing façade a  er demoli  on. 

Close-up view of the protec  on provided to the decora  ve Corinthian 
columns on the front façade of City Hall. 
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The shoring system provided the following benefi ts:
• While the underpinning took care of the ver  cal sup-

port, the lateral shore bracing frames ensured  robust 
and stable lateral support for the façade.

• This allowed the other structures to be demolished, 
without compromising on the safety or stability of the 
façade to be conserved.

DESIGNING THE CITY HALL FAÇADE UNDERPINNING 
AND SHORING
Both the underpinning and shoring served to stabilise 
the City Hall façade during the temporary construc  on 
stage. As they provided stability to the same structural 
element, there were special considera  ons when design-
ing the underpinning and shoring.

Since the shoring elements needed to be in contact with 
the façade, the ver  cal shores or jacke  ng columns were 
very close to the underpinning structures. Thus, they 
could ‘share’ the micropile founda  on with the façade 
itself and take support from the needle beams. No sepa-
rate founda  on for the shoring was then needed.

There were other unique design considera  ons for the 
underpinning system. The underpinning beams and 
needle beams were cast above the 1st storey structures, 
to provide the temporary support for the façade. This 
was to ensure that the underpinning beams would not 
obstruct the cas  ng of the permanent 1st storey struc-
tures. Once the ground fl oor structures were completed 
and connected to the micropiles and the facades, the 
underpinning beams and needle beams were removed.

The shoring elements were needed only during the tem-

porary construc  on stage and hence the design needed 
to consider only temporary loadings like wind and the 
usual construc  on loadings. Nevertheless, the en  re 
lateral bracing system, comprising the shoring tower, 
fl ying strut and the jacke  ng columns, worked together 
as an integrated system, to provide lateral stability to 
all the free-standing facades around City Hall.

The shoring tower in the courtyards resisted the lateral 
loads, while the fl ying strut layer translated any lateral 
horizontal forces from the façade to the shoring tower. 
Therefore, the shoring tower helped to stabilise the 
free-standing façade. The jacke  ng columns assisted to 
‘clamp’ the façade wall together, to prevent excessive 
distor  on to the façade wall alignment.

Once the new permanent structures were in place, they 
could take over from the temporary fl ying struts and 
jacke  ng columns and provide the lateral restraints to 
the conserved façade.

The overall construc  on sequence was illustrated in the 
tender drawings, to allow tenderers to appreciate the 
uniqueness of the construc  on sequence. Even before 
demoli  on works could commence, the structures to be 
conserved needed to have their replacement supports 
in place, such as the underpinning and shoring elements 
for the façade. A  er these were completed, demoli  on 
could proceed, followed by the new piling works and 
subsequently, the top-down construc  on.

Throughout each construc  on stage, site supervisors 
were assigned to carry out close and careful supervision 
of the strengthening and underpinning works. Although 
some of these were temporary in nature, their robust-

Needle beam

Façade Jacke  ng 
(with Flying Strut 
at the top)

Underpinning 
micropiles

Diagramma  c view of the underpinning system for the façade walls. Image by Takenaka-Singapore Piling Joint Venture.
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ness and integrity was, nevertheless, crucial to the 
subsequent stages of construc  on. In other words, with-
out the underpinning or shoring, the demoli  on works 
would have caused the façade wall to be free-standing, 
throughout its full height, which would have resulted in 
instability.

SUSPENDING THE CH CHAMBER
Another key preserved element is the en  re volume of 
the CH Chamber, within the City Hall building.  The CH 
Chamber is an independent building and was construct-
ed adjacent to the rest of the City Hall structures. It had 
its own set of columns and foo  ngs, so it was already 
isolated from the rest of the City Hall structures, from 
the start, which made it easier to control its movement 
and the load transfer.

The CH Chamber structures are reinforced concrete 
slabs, beams and columns on foo  ngs. As the interior 
fi nishes needed to be kept intact and preserved during 
construc  on, movement of the en  re chamber had to 
be minimised, as much as possible. Any cracks suff ered 
by the decora  ve marble, due to excessive movement, 
would have been unacceptable and the repair works 
would have been very diffi  cult to execute.

To suspend the en  re CH Chamber building structure on 
the 3rd storey and remove its supports below, for the 
basement excava  on and construc  on, underpinning 
was required. A temporary founda  on was installed for 
this structure, fi rst. Then the preserved structures could 
rest on either the transfer trusses or transfer beams, 
which were, in-turn, supported by the pile founda  on.

A  er the transfer beams and temporary supports were fully 
ac  vated, the lower fl oor structures and foo  ngs below the 
CH Chamber could be safely removed and the diaphragm 
wall construc  on could con  nue beneath the suspended 
chamber building. The subsequent basement excava  on 
beneath the suspended chamber could also proceed, as 
there was, in place, a robust and stable support, above.

To ensure that proper load transfer was eff ected be-
tween the preserved structures and transfer beams/
trusses, hydraulic jacks were u  lised to ac  vate the load 
transfer. The concept of using jacks in bridge construc-
 on was adapted here, to jack the building against the 

new supports.

Similar to the façade shoring, the sequence of works to 
suspend the CH Chamber was very cri  cal. The installa-
 on of various parts of the supports had to be carefully 

planned, to ensure that safety considera  ons were strict-
ly adhered to, at all  mes. Any removal of the exis  ng 
structures below the CH Chamber could take place only 
a  er the jacking was completed, as 2,000 t of structures 
had to be supported. 

Load transfer of the CH Chamber
As this building was in the middle of the City Hall and the 
basement stretched across the width of the building, the 
CH Chamber building had to be underpinned and sus-
pended at its exis  ng eleva  on on the 3rd storey level, 
while the basement construc  on con  nued beneath it. 
This presented a challenging task, to not only preserve 
its structures, but also to keep building movement to a 
minimum, while digging below it.  

Similar to the façade, the structures had to be under-
pinned with micropile founda  on, fi rst. New, long-span 
steel transfer structures were then erected just below 

3-D view of the overall horizontal bracing system for the facades, 
comprising the fl ying strut, the shoring tower and the jacke  ng columns 
(top). Views of the same horizontal bracing system for the façade 
(bo  om). Images by Takenaka-Singapore Piling Joint Venture.
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the CH Chamber structures to provide the permanent 
support for them, as well as to achieve the large column 
spacing at the fl oors below.    

The exis  ng CH Chamber structures were previously 
supported at posi  ons diff erent from the new confi g-
ura  on defi ned by the larger column spacing. With 
diff erent span lengths, the exis  ng structures would 
be subjected to movements in transi  oning from their 
previous support posi  ons to the new support posi  ons. 
To mi  gate this change in span lengths, that could cause 
the chamber structures to defl ect more, pre-loading was 
applied. Load cells were u  lised to ac  vate the transfer 
structures, with hydraulic jacks used to jack against both 
the exis  ng RC and the new steel beams.

Once the load transfer was achieved, steel stumps were 
installed to replace the jacks and maintain the load 
transfer, thus allowing the rest of the construc  on below 
to proceed, while the transfer structures suspended and 
supported the ‘fl oa  ng’ CH Chamber.

Prisms were u  lised to monitor movements of the en  re 
chamber structures, both internally and externally, and the 
monitoring con  nued well a  er the pre-loading was com-
pleted, to ensure that movements were under control.

Stability and robustness of the CH Chamber during 
construc  on
Besides the ver  cal load transfer, the shoring tower frame 
trusses, on either side of the building, provided external 

lateral rigidity to the building, and this helped to maintain 
the building’s confi gura  on. Similar to the façade, numer-
ous monitoring points were taken on the CH Chamber, to 
monitor movements. Throughout the construc  on, the 
CH Chamber was successfully supported and suff ered only 
minimal damage, in terms of some non-structural wall 
cracks, inside. The main structures were intact and there 
was no no  ceable transla  on, transforma  on or distor  on 
of the en  re building structure. 

The readings showed that the movements were well 
within the acceptable limits for the structures.

Sec  onal view of the CH Chamber suspended using a grillage system of temporary and permanent steel beams, during the basement excava  on and 
construc  on. Image by Takenaka-Singapore Piling Joint Venture.

Interior view of the CH Chamber.
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Sequence of works carried out to underpin and suspend the CH Chamber. 

(a) Steel transfer beams hoisted and fi xed in posi  on to support the 
en  re CH Chamber structures above.

(b) Temporary diagonal bracings and ver  cal column trusses (in red) 
were erected to support the steel transfer beams. A lot of bracing was 
added to ensure robust and stable transfer structures that could last 
throughout the basement construc  on beneath.

(c) Load cells were used to jack the transfer plates against the exis  ng 
structures of the CH Chamber. This ensured that the transfer steel beams 
(in red) were eff ec  ve in taking up the loading from the CH Chamber 
structures; as well as in maintaining the defl ec  on of the chamber 
structures, despite the longer transfer steel beams suppor  ng it.

(d) Once the load cells were jacked to the correct pressures, the steel 
column stumps (circled in yellow) were added to transfer the loadings 
from the exis  ng beams (in white) to the steel beams (in red).  A  er 
the loading was eff ec  vely transferred, readings were taken all around 
the CH Chamber, to ensure movements were within the limits. A  er the 
readings stabilised, the exis  ng columns were cut off . 

(e) A  er the CH Chamber structures were fully transferred to the steel 
beams, the exis  ng beams and columns were removed, to facilitate the 
basement construc  on as well as the installa  on of D-walls beneath this 
space. The robot breaker is seen in ac  on, in the background, crushing 
the exis  ng 2nd storey RC beams. The operator, seen in the foreground, is 
opera  ng the robot breaker via remote control, from a safe distance.
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ENVIRONMENTAL SUSTAINABILITY
This project implemented a very careful process to pre-
serve the en  re façade as well as several other key parts 
of the buildings. 
Most of the fl oor structures in the former Supreme Court 
building were retained and strengthened with fi bre-rein-
forced polymer. 
All the key decora  ve elements in both the buildings 
were repaired, cleaned and restored, to give new life to 
them and to allow visitors to appreciate the beauty of 
this classical style of architecture. Extending the life of 
materials and structures is a contribu  on to environmen-
tal sustainability.

For all the new superstructures in City Hall, the engi-
neers u  lised structural steel beams and composite 
steel columns with composite slab on metal decking. 
These construc  on materials are recyclable and there-
fore help to reduce the carbon footprint. 

Other implicit benefi ts to the environment are the 
lower consump  on of fossil fuels, because lighter con-
struc  on materials are easier to handle and would not 
require heavy craneage or transporta  on, unlike that 
required for concrete elements.

AN ICONIC TRANSFORMATION
In the adap  ve re-use of old buildings, it is of paramount 
importance for structural engineers to provide robust 
and stable support for exis  ng structures. 

Protec  ng the external façade and suspending the CH 
Chamber required close collabora  on with the contrac-
tor, and involved complicated planning and well-coordi-
nated construc  on works. 
All these were smoothly executed and close monitoring 
revealed that minimal movement was experienced by 
these elements during construc  on.

The transforma  on of the former Supreme Court and 
City Hall to the Na  onal Gallery Singapore is one of the 
largest ‘Addi  on and Altera  on Works’ undertakings 
within a Na  onal Monument. 

With strong concerted eff orts from everyone in the 
construc  on and project teams, this iconic project, which 
was successfully completed in March 2015, is a landmark 
achievement for structural engineering in conserva  on 
projects, in Singapore.

The Na  onal Gallery Singapore was offi  cially opened to 
the public in November 2015. It now houses the world’s 
largest collec  on of modern Southeast Asian art and is 
well poised to posi  on Singapore as a regional and inter-
na  onal hub for the visual arts.

Images by CPG Consultants Pte Ltd, 
unless otherwise stated.
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Singapore’s Land Transport Authority (LTA) has awarded 
a mul  -million dollar contract to Siemens Pte Ltd & 
Engie Services Pte Ltd Consor  um for the supply of more 
than 1,250 new track circuits and the Siemens RailCom 
Manager System, which will provide a fully integrated 
track circuit condi  on monitoring solu  on.

In total, Siemens will supply 1,253 of the company’s FS 
2550 track circuits for the North-South and East-West MRT 
lines. They will be installed in 58 signalling equipment 
rooms across the network, replacing the exis  ng, life-
expired equipment.

Installed in the opera  onal control centre, the Siemens 
RailCom Manager System will receive data from each of 
the track circuits and constantly monitor its condi  on. 
Through advanced analy  cal techniques, the system will 
ac  vate alarms and provide advance warning if there is 
any deteriora  on in performance. 

By being able to accurately determine the condi  on of 
each track circuit, the RailCom Manager will eliminate 
the disrup  ve,  me-consuming and costly issue of 
‘false posi  ves’, enabling maintenance teams to focus 
their resources only on track circuits iden  fi ed as 
those genuinely requiring a  en  on. This emphasis on 
predic  ve maintenance also minimises the amount of 
 me that maintenance staff  will be required to work 

trackside, bringing addi  onal safety benefi ts.

The introduc  on of track circuit condi  on monitoring 
means that faults will be immediately fl agged and 
recorded, and trend analysis will be able to iden  fy any 
underlying or recurring issues.

Commen  ng on the award of the contract, Michel Obadia, 
CEO of Siemens Mobility Pte Ltd, said, “We believe that 
our track circuit condi  on monitoring system is a great 
solu  on for this project and will deliver a wide range of 
opera  onal, cost and performance benefi ts to LTA. In the 

past, false posi  ves had been a real issue, and it is one 
that we intend to completely eliminate. Capable of being 
fi  ed both in new applica  ons and retrospec  vely, this 
is a perfect solu  on for all networks, and is increasingly 
relevant for network maintainers, given that access  me is 
becoming such a precious commodity”.

This project uses the latest genera  on of Siemens Railcom 
Manager System, hosted on the Siemens WinCC OA 

SOLUTION FOR MRT LINES
SIEMENS TO PROVIDE TRACK CIRCUIT CONDITION MONITORING

A view of the East-West Line at Expo MRT Sta  on.

It will eliminate the problem of false posi  ves, whilst also off ering other benefi ts.

FS2550 Condi  on Monitoring Module.

Specifi c Sta  on View presented on the Siemens WinCC OA pla  orm.
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pla  orm, to provide a real-  me and remotely accessible 
track circuit condi  on monitoring applica  on. As a result, 
rail workers will be able to view exactly where the problem 
is on the network and receive guidance on poten  al 
correc  ve measures while working trackside, viewing 
live ac  vity and status updates on a tablet via the Mobile 
Telephone Data network.

The Railcom Manager suite is scalable to incorporate 
addi  onal track circuits and expandable to incorporate 
monitoring of many other asset types. Further capability 
built into Railcom Manager is the ability to confi gure the 
suite beyond asset monitoring to line-wide management, 
sta  on management and facili  es SCADA, all within the 
same pla  orm investment.

Siemens Mobility wins digital services order for 
Singapore’s MRT system 
Siemens Mobility and consor  um partner ST Engineering Electronics Limited have been awarded an 
SGD 18.8 million contract by the Singapore Land Transport Authority (LTA), to develop and implement a 
Rail Enterprise Asset Management System (REAMS). This digital programme will be managed from the 
MindSphere Applica  on Center in Singapore, one of Siemens’ digitalisa  on hubs. The facility was the fi rst to 
integrate mul  -disciplinary digitalisa  on specialists from diff erent Siemens businesses.

“This order from LTA confi rms the growing demand from our customers for an en  re asset management 
solu  on. The shi   towards data-driven, just-in-  me predic  ve maintenance and asset monitoring is key to 
guaranteeing one hundred percent availability of an en  re system - from rolling stock to signalling, power 
and communica  ons - and enhancing its performance over the lifecycle”, said Johannes Emmelheinz, CEO of 
Siemens Mobility’s rail service business.

REAMS will increase overall availability and improve opera  onal effi  ciency by limi  ng maintenance down  me, 
increasing infrastructure reliability and op  mising the lifecycle costs of key assets. In the ini  al phase, the 
system will be implemented on Singapore’s 42 km Downtown Line (DTL), which is served by a fl eet of 92 trains 
and 34 sta  ons. The consor  um will develop a so  ware pla  orm that will store and analyse data from DTL’s 
maintenance management system and the core systems that are cri  cal to DTL’s effi  cient opera  on: trains, 
signalling, pla  orm screen doors, power supply system, tracks, communica  ons and the integrated supervisory 
control system. The collected technical data will be combined with fi nancial informa  on to create decision-
suppor  ng tools for data-centric asset management. The core func  ons of REAMS are expected to be opera  onal 
by mid-2020. Other metro lines in Singapore will be added in future phases.

REAMS will also be equipped with data analy  cs capabili  es and exper  se based on Railigent, Siemens 
Mobility’s Data Analy  cs Applica  on Suite for Rail, in order to iden  fy poten  al issues before they occur, so 
that assets can be repaired or renewed pre-emp  vely.

The Siemens RailCom Manager System will receive data from each of the track circuits and constantly monitor their condi  on. Through advanced analy  cal 
techniques, the system will ac  vate alarms and provide advance warning if there is any deteriora  on in performance.
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ADDITIONAL METROPOLIS TRAINS FOR 
SINGAPORE’S MRT SYSTEM
Earlier this year, Alstom signed an agreement with 
Singapore’s Land Transport Authority (LTA) to supply 
six addi  onal Metropolis trains (36 metro cars) and 
11 addi  onal Metropolis trains (33 metro cars) for the 
extensions of the North East Line (NEL) and Circle Line 
(CCL), respec  vely, in Singapore’s Mass Rapid Transit 
(MRT) system. 

All 69 Metropolis cars will be manufactured in Alstom’s 
Barcelona site in Spain. The contract value is about EUR 
150 million.

Alstom has already delivered over 100 Metropolis trains 
(450 metro cars) which are being deployed on the 35.5 
km long CCL and the 20 km long NEL. Addi  onally, 
Alstom provides maintenance training and supplies spare 
parts for these trains. 

Alstom has been involved in Singapore’s transporta-
 on sector, for over 20 years. The company is a major 

supplier of integrated metro systems, signalling, rolling 
stock, infrastructure and services for Singapore’s MRT 
lines. The CCL MRT system is fully designed and built 
by Alstom, through a consor  um formed with local 
companies. Besides rolling stock, Alstom also supplied 
the Urbalis signalling system to the NEL as well as to the 
Thomson-East Coast line (TEL) which is currently under 
development.  

Metropolis trains
Metropolis is Alstom’s metro train solu  on. Twenty-fi ve 
ci  es in the world have ordered 5,500 Metropolis cars, 
since 1998. It is available in both the driver mode and 
the driverless mode. Alstom has implemented some of 
the fi rst driverless metros in the world, including in Paris 
and Lyon, in France, and the NEL in Singapore. 

Reference projects for the train also include metros in 
Amsterdam, Netherlands; Barcelona, Spain; Shanghai 
and Nanjing, China; Riyadh, Saudi Arabia; Dubai, UAE; 
Guadaljara, Mexico; Panama City, Republic of Panama; 
and Chennai, Kochi and Lucknow, India.

Metropolis includes a full range of customisable metro 
trains with a broad range of configuration possibilities, 
in terms of length, width, shape, seating arrangement, 
passenger information and security equipment, and 
with a transportation capacity, ranging from 10,000 to 
more than 70,000 passengers per hour per direction 
(pphpd).

The trains are confi gured according to the requirements 
of operators and transport authori  es. lts outer livery 

and interior design, coordinated by Alstom’s in-house 
styling teams, can be adapted to refl ect the image of the 
city served. 

The trains incorporate energy-saving technologies, 
including full electrical braking, light-weight design, 
effi  cient power converters, regula  on of climate control 
according to passenger load, and LED ligh  ng. Metrop-
olis is said to have low lifecycle costs, due to extended 
maintenance intervals and easier maintenance, as well 
as predic  ve maintenance methods using Alstom’s Train-
Tracer solu  on.

Passenger comfort is op  mised by the wide doors and 
gangways, with spaces also set aside for passengers with 
reduced mobility. Large windows and glass doors give 
clear views of the outside, while the technology ensures 
a quiet and comfortable ride. For the benefi t of passen-
gers, modern technology is also deployed to generate 
real-  me passenger informa  on, dynamic route maps 
and video displays, as well as to provide video surveil-
lance, USB ports, advanced LED ligh  ng solu  ons and 
on-board Wi-Fi.

Alstom can manufacture rolling stock in seven manufac-
turing sites around the world, thereby maintaining close 
proximity and responsiveness to all of its customers.

SIGNALLING SYSTEM FOR CCL STAGE 6
In November 2017, Alstom signed a contract with Sin-
gapore’s LTA to supply the signalling system for the CCL, 
fi nal phase, Stage 6. This includes the supply of its Ur-
balis driverless signalling system, the equipment of new 
trains and locomo  ves in the exis  ng line and upgrade 
of the Automa  c Train Supervision system (ATS). Besides, 
Alstom will almost double the capacity of the exis  ng 
Kim Chuan Depot with new stablings.

CCL Stage 6 will be 4 km long and will add three sta  ons 
- Keppel, Cantonment and Prince Edward - to the exis  ng 
line of 30 sta  ons along the 35.5 km. Once completed 
around 2025, it will close the loop of CCL by connec  ng 
HarbourFront Sta  on to Marina Bay Sta  on. By then, 
commuters will enjoy overall connec  vity between areas 
in the west and key employment areas in the CBD (Cen-
tral Business District), as well as upcoming developments 
in the Marina Bay area. 

So far, Alstom has been supplying signalling systems for 
three metro lines in Singapore, in total, represen  ng over 
100 km. They are NEL (20 km), the fi rst full underground 
driverless metro line in Singapore, the en  re CCL (39.5 
km) and TEL (43 km) which will start revenue service in 
fi ve stages, from 2019 un  l 2024.

ALSTOM CONTINUES TO SERVE 
SINGAPORE’S TRANSPORTATION NEEDS
The company off ers solu  ons that are smart, safe, effi  cient and sustainable.
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Urbalis
Urbalis is Alstom’s radio communica  on based train 
control (CBTC) signalling solu  on which uses the latest 
genera  on of technology for metro and suburban rail 
networks. It gives operators precise control of train 
movements, allowing more trains to run on the line, at 
higher frequencies and speeds, in total safety - with or 
without drivers.

When growth in passenger demand threatens to saturate 
networks, transport authori  es require innova  ve and 
high availability signalling solu  ons that enhance capac-
ity. Suitable for all types of systems and using proven 
technology, Alstom’s solu  ons, Urbalis 400 and Urbalis 
Fluence,  contribute to providing es-
sen  al long-term visibility. 

Urbalis uses moving block automa  c 
train protec  on to shorten headways 
between trains. This means that more 
trains can be deployed, resul  ng in 
an average 30% higher capacity, for 
manned services and for una  ended 
train opera  on (UTO). This was the 
objec  ve for Urbalis projects in Beijing 
(achieved in  me for the 2008 Olym-
pics), Amsterdam, and more recently, 
Lille in France. Addi  onally, with the 
system making greater use of ener-
gy-saving strategies, energy consump-
 on can be reduced by up to 30%.

Whereas Urbalis 400 is adopted by networks requiring 
standard interlocking systems, Urbalis Fluence takes the 
CBTC experience a step further by merging interlocking 
func  ons into a train-centric architecture. Radio contact 
between trains enables gaps to be shortened, resul  ng 
in even lower headway (as short as 60 seconds) and 24-
hour opera  onal availability.

While Urbalis can be introduced easily on newbuild proj-
ects, more importantly, it can also be installed on exis  ng 
systems, with zero service disrup  on. Alongside the new 
rolling stock acquired to cater to extra capacity, the old 
rolling stock can also be retrofi  ed with Urbalis, in order 
to avoid the drawbacks of mixed signalling.

Alstom trains are deployed on the Circle Line MRT system in Singapore. 
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Asia Pacifi c has seen an unprecedented rate of 
urbanisa  on as it became home to 55% of the world’s 
popula  on by 2014. With numbers expected to 
increase by another billion, by 2040 [1], Asia Pacifi c has 
embarked on paths to harbour smart ci  es that would 
boost economies, create more equitable, sustainable 
socie  es, and provide a be  er quality of life for its 
ci  zens. Investments in smart city-enabling technologies 
have proliferated across the region, while Southeast 
Asian governments have agreed to establish the ASEAN 
Smart Ci  es Network at the 32nd ASEAN Summit held in 
Singapore, in April 2018.

However, investments and government support are not 
enough to power the smart ci  es of the 21st century. 
In order for ci  es in Asia Pacifi c to fully harness the 
economic opportuni  es of a digitalised society, the 
private sector must also play its part in cour  ng young 
talent to industries like engineering, that are vital for 
establishing and underpinning the growth of future 
innova  ve technologies.

Fulfi lling the skills gaps
Although engineering talent remains a largely cri  cal 
asset to every organisa  on, students are becoming 
increasingly reluctant to study engineering in university, 
and Southeast Asian countries are experiencing job 
vacancies in the engineering sector [2]. As companies 
struggle to op  mise and maintain the overall quality of 
technical talent, Singapore has constantly emphasised 
the need to address the dearth of engineering students 
and workers [3]. A study by human resources fi rm 
Korn Ferry found that Singapore is short of more 
than one million skilled workers in three knowledge-
intensive sectors - fi nancial and business services; 
technology, media and telecommunica  ons (TMT); 
and manufacturing [4] - a gap that could translate into 
revenue losses of USD 106.8 billion annually, by 2030, 
whereas an acute talent shortage of two million TMT 
workers [5] can hinder technological advancement across 
all economic sectors in Asia Pacifi c markets.

In addi  on to the challenge of a  rac  ng more 
engineering students, universi  es also largely remain 
trapped in old-fashioned models of extensive teaching 
and researching, without adequately equipping students 
with the relevant skills needed in today’s technologically 
advanced world . The dichotomy between tradi  onal 
teaching methods in school and innova  ve, high-tech 
skills that are expected in the workplace, is widening the 
skills gap for engineers in the region [6].

The priority for companies across Asia Pacifi c in nurturing 
skilled engineers, who can help build the region’s smart 
ci  es, lies in addressing the rise in both job vacancies 
and the skills mismatch in the engineering sector. The 
fi rst step companies should take is to foster academic 
interest in the engineering fi eld among students, from 
a young age, cul  vate their technical talent and impart 
relevant skills to them, so that as future engineers, they 
may be both enthusias  c and well equipped to help 
ci  es a  ain their vision of becoming ‘smarter’.

Encouraging students to pursue engineering studies
The reluctance of young students to pursue courses 
of study in the science and engineering fi elds stems 
from the misconcep  on that the profession is defi ned 
by diffi  cult, unglamorous work, with limited scope of 
moving up. In order to reverse the nega  ve connota  ons 
of an engineering degree, the Government of Singapore 
has launched ini  a  ves to build engineering capabili  es 
in public service, including the ‘Engineer What’s Next’ 
campaign to strengthen engineering as a career in the 
Singapore Public Service.

Companies in Singapore and across Asia Pacifi c can 
follow suit to highlight the exci  ng engineering 
possibili  es in the region’s ci  es, that require both 
currently prac  sing and prospec  ve engineers. Fostering 
academic interest in engineering must start early 
on, in order to ul  mately lead students to enter the 
engineering workforce. Mitsubishi Electric, for instance, 
piques the interest of elementary, junior high and 
senior high school students in Japan, by hos  ng science 
workshops where they can gain a be  er understanding 
and apprecia  on of the basic scien  fi c principles behind 
the company’s main products.

ENGINEERS ARE THE BACKBONE 
OF INNOVATIVE SOCIETIES

Mitsubishi Electric believes the private sector should support engineering educa  on in a concerted 
eff ort to strengthen innova  on capabili  es in the Asia Pacifi c region.

A science workshop being conducted by Mitsubishi Electric, in Japan.
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Mitsubishi Electric also provides scholarships to students 
at leading universi  es in Thailand, such as Chulalongkorn 
University, Kasetsart University, Thammasat University 
and Chiang Mai University, and at Singapore’s Temasek 
Polytechnic, and sponsors book prizes for high 
achieving engineering students at Singapore’s Ins  tute 
of Technical Educa  on (ITE). Moreover, Mitsubishi 
Electric has also supported the Work-Learn Technical 
Diploma (WLTD) programme, an appren  ceship-based 
training arrangement, delivered in partnership with 
employers and targe  ng ITE graduates with Nitec or 
Higher Nitec qualifi ca  ons. The programme has earned 
the endorsement and recogni  on from the Singapore 
Government.

Aligning educa  on with the shi  s in global econo-
my and technology
However, companies cannot stop short at merely fostering 
academic interest in the engineering fi eld. As the fourth 
industrial revolu  on, driven by new technology, is  
crea  ng a skills mismatch for workers, companies must 
align educa  on and training to the changing job profi les. 
If engineers are to pioneer innova  ve technologies to 
design be  er futures, companies should provide them 
with enriching internships, workshops and other learning 
opportuni  es, so that they may upskill [7] and stay up-to-
date with the latest technologies and trends in the market.

To help students stay engaged with the latest 
technologies in the industry, Mitsubishi Electric has 
collaborated with Nanyang Polytechnic in Singapore 
to sponsor factory automa  on products, so  ware 
and applica  ons in the training centre and laboratory, 
and off ers industrial a  achment opportuni  es at the 
Customer Care & Technical Centre, so that students can 
gain insights on Mitsubishi Electric technologies and 
product innova  ons. 

Upskilling, however, requires engineers to not only 
be aware of the newest developments in technology, 

but also hone so   and hard skills that would enable 
them to be more innova  ve and forward-looking, and 
thrive in the workplace. By cul  va  ng technical talent 
and versa  le skills in engineers, companies would be 
preparing their employees to advance ground-breaking 
technologies that would enable smart ci  es to be  er 
func  on and fl ourish.

Across Asia Pacifi c, Mitsubishi Electric hosts various 
student-led compe   ons and contests that cul  vate 
students’ innova  ve consciousness, coopera  ve spirit 
and engineering prac  ce abili  es. In Thailand, Mitsubishi 
Electric has previously hosted and sponsored a robot 
contest among engineering universi  es, whereas in 
India, it regularly hosts the ‘Mitsubishi Electric Cup’ - a 
na  onal level compe   on tes  ng engineering students’ 
factory automa  on skills. By par  cipa  ng in these 
compe   ons, students develop valuable problem-
solving and cri  cal-thinking skills and are encouraged 
to think innova  vely, which prepares them well for the 
future demands smart ci  es would impose on the next-
genera  on engineers.

Ul  mately, ci  es have been and will con  nue to be built 
on the backs of engineers. Modern and smart cities 

Students at Mitsubishi Electric’s robot contest in Thailand.

University students at Mitsubishi Electric Thai Founda  on 2018 Scholarship Ceremony.
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require engineers to constantly develop innova  ve 
solu  ons to the abounding opportuni  es and challenges 
that come with technological revolu  on. The private 
sector plays an equally important role, as the public and 
the state, in encouraging engineering educa  on and 
ensuring that the younger genera  on is fully equipped 
and ready to serve as society’s future innovators.
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NTU student team wins award for innova  ve tsunami 
detec  on device
Mitsubishi Electric Corpora  on successfully concluded 
the fi rst-ever ‘Tech Push’ incuba  on programme in 
Southeast Asia, where local university students and 
rising start-ups prototyped and pitched their ideas 
on solving real-life problems, using two leading 
technologies developed by the company.

The two technologies, named ‘SeaAerial Antenna’ 
(which uses seawater to transmit and receive radio-
wave signals) and ‘Smart Air Coa  ng’ (a super-
hydrophobic coa  ng that protects various surfaces 
from water and dust), were u  lised by six student 
teams and start-ups throughout the fi ve-month 
incuba  on programme. The fi nal proposals were 
presented to a panel of judges at an event hosted 
at Pla  orm E by the Singapore Ins  tute of Management (SIM) on 11 August 2018. Team SafeHaven from 
Nanyang Technological University (NTU) emerged the winner, and received a cash prize of SGD 3,000, for 
‘Quartz’, a cost-eff ec  ve sensor that can be used for tsunami detec  on.

Organised by science venture organisa  on, Leave a Nest, and supported by Mitsubishi Electric, ‘Tech Push’ is one 
of the very fi rst public experiments the Japanese industry giant has carried out in Southeast Asia to cul  vate and 
select innova  ve ideas on commercialising its patent-protected technologies.

“We have chosen Singapore to host the inaugural ‘Tech Push’ programme as we believe talents and organisa  ons 
here are crea  ve and full of innova  ve ideas”, said Mr Takato Abe, Senior General Manager of Industrial Design 
Centre (IDC), Mitsubishi Electric Corpora  on. 

“We strongly hope that ‘Tech Push’ can help us kick-start a long-term business incuba  on programme in 
Singapore, where our ground-breaking technologies can be commercialised and implemented to benefi t more 
people and local communi  es”, he added.

“Some  mes it is very diffi  cult for professional researchers and academia to think ‘out-of-the-box’ and make 
their technologies applicable to people’s everyday life”, said Dr Kihoko Tokue, Managing Director, Leave a Nest 
Singapore. 

“We are glad to support Mitsubishi Electric in exchanging insigh  ul ideas with local students and start-ups 
through the ‘Tech Push’ programme and hope these proposals will be integrated into real product solu  ons in 
the near future”, she added.

The winning teams from the inaugural Mitsubishi Electric ‘Tech Push’ 
incuba  on programme.
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The MSc in Marine Technology (Interna  onal) course, 
conducted by the Newcastle Research & Innova  on 
Ins  tute (NewRIIS), in Singapore, provides engineers, 
working in the marine and off shore industry, with the 
opportunity to develop technical and managerial skills 
essen  al to the global mari  me sector. NewRIIS is fully-
owned by Newcastle University, Newcastle upon Tyne, UK.

The course has a fl exible study pa  ern and each student 
undertakes a signifi cant research disserta  on project which 
allows the student to apply what he or she has learnt, to 
solve a workplace problem. 

The course is recommended for those who have a 
background in Mechanical Engineering, Manufacturing, 
Electrical Engineering and Chemical Engineering, as well 
as for those who have qualifi ca  ons in Naval Architecture, 
Marine Engineering and Off shore Engineering.

The MSc in Marine Technology (Interna  onal) 
course started in Singapore as a part-  me course, in 
Year 2003. During the last 15 years, it has provided 
higher qualifi ca  ons to a large number of marine 
and off shore technologists working in shipyards, 
classifi ca  on socie  es, shipping companies, off shore 
opera  ons, marine and off shore consul  ng companies, 
manufacturing and in other related sectors. By 2017, 
more than 90 graduates had completed the course.

The course consists of twelve 10-credit, taught modules 
and a 60-credit, work-based research disserta  on project. 
The en  re course can be completed in just 36 months. 
Modules are also available on a stand-alone basis, as 
Con  nuing Professional Development (CPD) modules. 
Each taught module requires approximately 35 hours 
of contact  me. Students are required to work, using 
distance learning material (provided via a web-based virtual 
learning environment), before a  ending locally-delivered 
intensive school lessons conducted by renowned professors 
from Newcastle University, UK and academic staff  from 
Newcastle University in Singapore, as well as by local 
mari  me industry experts, where relevant.

Taught modules
The twelve 10-credit modules cover the following subjects:
• Marine and Off shore Project Management
• The Regulatory Framework for the Marine and Off shore 

Industry
• Surveying Ships and Off shore Installa  ons
• Advanced Hydrodynamics
• Advanced Marine Design
• Marine Systems Iden  fi ca  on, Modelling and Control
• Advanced Marine Engineering Design
• Advanced Off shore Technology

• Mooring Riser and Drilling Systems
• Advanced Subsea and Pipeline Engineering
• Structural Design of Ships and Off shore Structures
• Structural Dynamics of Ships and Off shore Structures

Study facili  es
Classes (lectures, tutorials, group work, seminars etc) are 
all held at the premises of the NewRIIS, located at the 
Devan Nair Ins  tute for Employment and Employability, 
in Jurong East Street 21, Singapore. Further, the facili  es 
of Newcastle University, UK, which has an excellent 
collec  on of books and journals, can be remotely 
accessed by students. More informa  on may be 
obtained by emailing newriis.research@Newcastle.ac.uk 

POST GRADUATE PROGRAMME
IN MARINE TECHNOLOGY FOR CAREER ADVANCEMENT

It will equip professionals in the important marine and off shore industry to respond to the increasing 
challenges and opportuni  es.

The programme is conducted within the premises of NewRIIS, at the Devan 
Nair Ins  tute for Employment and Employability, Singapore.

–––––––––––––––––––––––––––––––––––––––––––––––

“The MSc in Marine Technology (Interna  onal) programme 
has been a defi ning experience in my professional career, 
equipping me with the right skill set required to excel 
in the marine and off shore Industry. The programme 
off ers personal a  en  on through a small class size and 
outstanding professors, with a schedule that provides 
a good work-study balance. I would recommend the 
programme to others; I feel my  me was well spent” - Mr 
Shravan Kamat, Assistant General Manager, Engineering, 
Keppel Shipyard (Graduated 2014).

–––––––––––––––––––––––––––––––––––––––––––––––

–––––––––––––––––––––––––––––––––––––––––––––––

“The MSc Marine Technology Programme is a 
challenging programme, but graduates will be rewarded 
by the recogni  on and pres  ge associated with this 
degree in the marine industry” - Mr Raymond Chia, 
QHSE, Vroon Off shore Services Pte Ltd (Graduated 2016).

–––––––––––––––––––––––––––––––––––––––––––––––
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Millennials, born between 1980 and 2000, have grown 
up in a rapid  me of change, giving them a set of 
priori  es and expecta  ons diff erent from those of earlier 
genera  ons. Millennials are the genera  on that will 
shape our world economy for decades to come and will 
be the drivers of technological change, globalisa  on, and 
economic disrup  on. 

They have a diff erent set of behaviours and experiences 
than their parents. They are the fi rst genera  on to grow 
up with the internet during their forma  ve years and are 
the true digital na  ves. Their affi  nity for technology makes 
them the most connected genera  on, which shapes how 
they learn and share knowledge, that is very diff erent from 
earlier genera  ons.

The consequences of an increasingly large millennial 
workforce will change the way industry conducts oil & gas 
training in the future. These changes also aff ect everyone. 
Work has to be done in a diff erent way today, as a result of 
the advancements in technology in the workplace. Oil & gas 
technology is moving at a rapid pace which has increased 
our responsibili  es and added more complexity while also 
presen  ng new opportuni  es.  

And, it is not just millennials who expect digital, interac  ve 
training media and are more comfortable with newer 
on-line learning methods, such as virtual reality (VR). 
Previous methods of classroom training are already giving 
way to newer digital training methods, supplemented by 
more interac  ve approaches. In addi  on, the industry has 
undergone radical changes as a result of the downturn 
in oil prices. We have seen thousands of layoff s in the 
industry, resul  ng in the loss of experienced workers. 
Under this new cost-constrained environment, training 
has to be delivered in an interac  ve environment, with the 
right skill-set and exper  se. 

A  er all the industry-wide layoff s, the remaining 
workforce is o  en tasked with a more varied set of roles 
and responsibili  es - doing more with less. Yet, training 
budgets in the current market tend to accommodate only 
the bare necessi  es. If we want our workforce ready for 
the challenges ahead, they should receive their training in 
such a way that it helps them to be  er understand their 
environment and specifi c roles, which will boost their 
confi dence and competence. Training must become a 
solu  on with the right content, focus and delivery method.

Op  mising oil & gas training
A holis  c approach to training, which embraces the 
integra  on of human factors elements in technical 
training, is just one of many ini  a  ves.

Op  mising performance through people is a catalyst for 
an effi  cient opera  on, using the right procedures with 
reliable equipment. Each of these ‘people, systems, and 
equipment’ (PSE) elements need to be at its best, to 
create opera  onal excellence, and training can help by 
addressing the interfaces between these elements. 

For example, equipment training gives those who 
work on the rig fl oor hands-on training. ‘Inside out’ 
func  oning and malfunc  oning can be understood to 
appreciate specifi c rig equipment and make them more 
proac  ve. For supervisory staff , equipment training 
generates a be  er understanding of inspec  on and 
maintenance regimes, industry norms and standards, 
which are specifi c to their opera  ons.

Another area of interest is crew resource management 
(CRM) which focuses on interac  ons between the 
individual and the team and the individual’s role within 
the team. CRM is about people and their working and 
living environment and about their rela  onships with 
equipment, procedures, environment and other people. 
Individuals, no ma  er how bright or experienced, make 
mistakes, and CRM prevents individuals from making 
these mistakes. In the avia  on industry, and also in 
the mari  me and healthcare sectors, CRM training 
has proven to be eff ec  ve in addressing the human 
factors and lack of non-technical skills that can lead to 
ineffi  ciency, lack of team cohesion and ul  mately major 
accidents. Moreover, CRM has proven to increase team 
performance and boost team spirit. 

Training is therefore more than just the content modules 
to ensure that people return to the rig with an increased 
level of competence. An interac  ve learning environment 
s  mulates trainees to apply their knowledge in a 
simulated or hands-on environment where they can 
make mistakes and learn, and take this knowledge back 
to the rig, be  er equipped and mo  vated because 
competence gives confi dence.

Just-in-  me and fi t-for-purpose training
Today, the need for training to be focused on just-in-
 me and fi t-for-purpose training, for specifi c projects, is 

cri  cal. 

Imagine one person a  ending a course where we try to 
pass a large amount of knowledge and learning in fi ve 
days. We can do tests to verify what we taught them, but 
then, we expect that person to apply the knowledge he 
or she gained, maybe, two or three years from then, and 
do exactly as instructed. This is not an effi  cient way to 
train someone if that someone has to recall something 

FOR A CHANGING WORKFORCE
ADAPTING OIL & GAS TRAINING METHODS 

by Luis De La Fuente, Drilling Training Manager, Energy, Lloyd’s Register 
It will enable younger people entering the market to meet challenging situa  ons at work.
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learned years ago. Nor is it eff ec  ve as it aims at training the 
individual, rather than the team. More o  en, ineffi  ciency 
and incidents are due to poor team performance. Fit-for-
purpose training can also be about the right type (based 
on topic, level, delivery method) of training to get a team 
aligned and prepared for a specifi c project. If you want 
employees to work as teams rather than as individuals, then 
a team-based training approach will help in achieving that.

The way younger people learn things is very diff erent 
from how training was conducted 10 or more years 
ago. Today, when we need to learn something new, we 
go online and look things up. An online, on-demand 
approach will become key to be  er learning in the 
future, so that any person in the world has informa  on 
available when needed. For example, fi t-for-purpose 
training might provide short specialised training sessions 
before star  ng a challenging well or picking up a new 
rig with a fresh crew. The people involved in performing 
the opera  on could a  end training designed for that 
par  cular purpose at that moment. And, ge   ng the 
team together at the right  me, focusing on project-
specifi c elements, helps build the momentum required 
for individual and team performance. 

Training can be delivered online, through VR or in a 
classroom, but it depends on the knowledge needed. 
Certain subjects need a lot of training  me, and this is 
when a classroom environment may be best.  

The rise of simulated training
But in a situa  on where trainee workers are located 
all over the world and where you may have only two 
or three days before an opera  on, it may be ineffi  cient 
to bring all the people into one loca  on to a  end a 
course. If the course content lends itself to being hosted 
online through an interac  ve classroom environment or 
through VR, this should be supported, as more and more 
digitally based learning methods are being introduced 
across the industry, off ering innova  ve training 
opportuni  es.

In simulators, trainees are exposed to diff erent 
scenarios, as part of group-based exercises. Having 
teams work together on scenarios in the simulator, such 
as responding to downhole situa  ons, enhances their 
confi dence in dealing with similar situa  ons in real life. 
Most accredited, well control training programmes are 
predominantly technically focused and train individuals - 
not teams. They have become rou  ne and, for instance, 
train delegates on dealing with a kick, whilst drilling, 
while we know that 80% of the well control events take 
place during other opera  ons, such as displacement, 
cemen  ng etc. The new types of training programmes 
focus on those real-life situa  ons, as well, with a team 
of three to fi ve in the drilling rig simulator, where each 
person has a specifi c role and operates a par  cular piece 
of equipment. 

CRM is the people element of the PSE training approach. 
In simulated sessions, we focus on the human factor 
elements as well as the technical elements, and how 
they interlink. Human factor elements such as decision-
making, situa  onal awareness, leadership and teamwork 

are best tested and developed with real-life scenarios in 
a team-based environment. 

VR also narrows the gap between theory and prac  ce. 
With VR, companies can bring some of that hands-
on prac  cal experience into the classroom, without 
necessarily having to put their employees out there, 
where it is more dangerous.

This approach to training, using digital technology, 
will make the industry safer, as companies and their 
employees prepare for certain opera  ons and their 
associated risks. VR is also helping to make the training 
environment more immersive, so that you can really 
start to understand the poten  al hazards you are going 
to be exposed to. It provokes a reac  on from individuals, 
on the implica  ons their ac  ons will have in an off shore 
environment. And because it is interac  ve, people are 
coming away from VR experiences and actually talking 
about safety training in a posi  ve way.

The advantage of using VR is that you can then replay the 
situa  on and fi nd out what went wrong. In the Lloyd’s 
Register Safety Simulator, you are given new op  ons to 
choose from, and from this, trainers can sa  sfactorily 
gauge how many trainees got the right answer over the 
course of a day, which gives us a be  er understanding 
of the level of awareness about safety challenges in the 
industry. 

When you bring people into a simulator, you can pull 
people out of their comfort zone. In terms of procedures, 
do they manage the opera  on in the right way? You can 
monitor people and how they work together as a team 
in a simulator. Simula  on-based training is an eff ec  ve 
training delivery method to apply gained knowledge 
and further build on theory sessions. It allows people 
to make mistakes and build their competence and 
confi dence levels in a learning environment.   

Responding to challenging scenarios
The PSE approach fi ts well with just-in-  me and fi t-for 
purpose training and it can be a huge step forward, 
compared to other norms of accredited training ini  a  ves. 
We can enhance these programmes with VR and online 
technology. This will ensure adequate responses to 
stressful situa  ons, by well-integrated teams.

Workers undergoing hands-on training. Today, workers also benefi t from 
VR-based and classroom-based instruc  on.   
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PUB, Singapore’s Na  onal Water Agency and the Na  onal 
Environment Agency (NEA) will be calling tenders with 
a total es  mated value of more than SGD 5 billion, over 
the next fi ve years, for civil, mechanical and electrical 
engineering works for the Tuas Nexus.

Tuas Nexus, the integra  on of PUB’s Tuas Water 
Reclama  on Plant (Tuas WRP) with NEA’s Integrated 
Waste Management Facility (IWMF), is the fi rst-of-its-
kind in the world, planned from the ground up. It marks 
Singapore’s fi rst ini  a  ve to harness poten  al synergies 
of the water-energy-waste nexus, by integra  ng used 
water and solid waste treatment processes. Construc  on 
of the two facili  es is expected to commence in 2019 
and will be completed in phases, from 2023 onwards. 

Features of the Tuas WRP 
Tuas WRP is a key component of Singapore’s Deep Tunnel 
Sewerage System (DTSS) Phase 2 and is expected to be 
ready by 2025. At an ini  al treatment capacity of 800,000 
m3/day, it will be the largest membrane bioreactor (MBR) 
facility in the world, with an overall 30% more compact 
footprint, compared to conven  onal plants. A used water 
superhighway, the DTSS is the backbone of Singapore’s 
used water management system and it also ensures 
long-term water sustainability, by contribu  ng to the goal 
of increasing NEWater supply, from 40% to 55% of total 
water demand, in the long term.

Unlike conven  onal WRPs, the Tuas WRP will receive 
domes  c and high-strength industrial used water fl ows 
from two separate deep tunnels. It will also feature a 
unique combina  on of advanced physical, biological and 
chemical treatment systems and processes. This includes 
space-effi  cient, lamella primary sedimenta  on tanks, 
two energy-effi  cient MBR systems to treat the two used 
water streams separately to higher quality standards for 
NEWater and Industrial Water produc  on, and a thermal 
hydrolysis process to increase biogas produc  on and 
energy recovery as well as reduce sludge for disposal. 
The plant will also be equipped with solar panels on its 
roo  op in the long term, which is expected to generate 
up to 8 MWp of addi  onal power.

In another fi rst, PUB will also reclaim high-strength 
industrial used water to produce Industrial Water at 
Tuas WRP. Currently, Industrial Water is produced using 
treated domes  c used water at Jurong and Ulu Pandan 
WRPs. Tuas WRP’s MBR system will eff ec  vely treat high-
strength industrial used water for reuse by industries 
mainly in Jurong Island and Tuas.

Tenders for Tuas WRP
A total of about 11 construc  on tender packages is 
expected to be called over the next fi ve years for Tuas 
WRP, es  mated to be valued at over SGD 2 billion. The 
fi rst tender was called in May 2018, for development 
works at the Tuas WRP site, such as support 
infrastructure, u  li  es and a near-shore ou  all for 
discharge of excess treated used water into the sea.

The second tender is scheduled to be called by Q4 2018, 
for the construc  on of the plant’s Infl uent Pumping 
Sta  on. This pumping sta  on will be PUB’s deepest 
pumping sta  on yet, consis  ng of fi ve deep sha  s up to 
80 m (or 30-storeys) underground, which receive used 
water from the deep tunnels and pumps it up to the 
treatment modules. PUB plans to call the third tender 
by early next year for the construc  on of the Industrial 
Liquids Module, for the treatment of industrial used 
water to produce Industrial Water. Tenders for eight 
more contract packages, for the construc  on of other 
components of Tuas WRP, will be called, progressively, 
from 2019 onwards. 

Features of the IWMF 
The IWMF is an integral part of NEA’s long-term plan 
to meet Singapore’s solid waste management needs. 
Unlike a typical Waste-to-Energy plant which treats only 
incinerable waste, the IWMF will be built with treatment 
processes for mul  ple waste streams namely incinerable 
waste, household recyclables, source-segregated food 
waste and dewatered sludge from PUB’s Tuas WRP. 
Integra  ng these processes in one facility will be  er 
enable the IWMF to maximise both resource and energy 
recovery from waste, while minimising its environmental 
footprint.

The IWMF will be built in two phases, with an ini  al 
incinera  on capacity of 2,900 t per day for incinerable 
waste when the Waste-to-Energy incinera  on facility is 
completed in 2023. The remaining facili  es in the fi rst 
phase of the IWMF, comprising the Materials Recovery 
Facility, Food Waste Treatment Facility and Sludge 
Incinera  on Facility, will be completed by 2024, which 
would mark the comple  on of Phase 1 of the IWMF.

The current plan is to eventually increase the 
incinera  on capacity at the IWMF to 5,800 t per day 
in 2027. The heat from the incinera  on process will be 
recovered to generate electricity. Part of the electricity 
generated will be used to operate the IWMF and Tuas 
WRP, whereas most of the electricity generated will be 

PUB AND NEA TO CALL OVER SGD 5 BILLION 
IN TENDERS FOR TUAS NEXUS 

The world’s fi rst facility designed to integrate used water and solid waste treatment, the energy self-
suffi  cient Tuas Nexus will export excess electricity to the grid, that can power up to 300,000 homes.
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fed to the grid and will be suffi  cient to power 300,000 
four-room HDB apartments.  

Tenders for IWMF
A total of three Engineering, Procurement and 
Construc  on (EPC) tender packages and one build 
tender, es  mated to be valued at over SGD 3 billion will 
be called over the next fi ve years. The pre-qualifi ca  on 
of EPC tenderers was scheduled to be called in July 2018, 
to shortlist poten  al EPC tenderers for the development 
of key facili  es within IWMF Phase 1. The second stage 
tender for EPC tenders will be called by January 2019.

Separately, the build tender for the development of a 
230 kV Electrical Substa  on for the Tuas Nexus will be 
called by December 2018. 

Harnessing synergies in Tuas Nexus
The Tuas Nexus will maximise energy effi  ciency and 
resource effi  ciency, by employing the latest technologies 

to harness the synergies of the water-energy-waste 
nexus, from used water and solid waste.

A highlight of Tuas Nexus is its ability to achieve full 
energy self-suffi  ciency. The co-diges  on of sludge and 
food waste, and the Thermal Hydrolysis Pre-treatment 
(THP) process at Tuas WRP, using steam from IWMF, 
will enable Tuas WRP to improve the yield of biogas. 
The biogas will be u  lised at IWMF to increase IWMF’s 
overall plant effi  ciency and boost electricity produc  on.

Instead of being transported out for disposal, dewatered 
sludge which is the fi nal by-product from the Tuas WRP’s 
used water treatment process, will be sent to the IWMF 
for incinera  on and for energy recovery. Excess treated 
effl  uent from used water treatment will also be used 
by the IWMF for its processes to reduce potable water 
demand. Integra  ng both facili  es in a compact space 
also op  mises land use.

This integra  on will result in na  onal carbon savings of 
more than 200,000 tonnes of CO2 per year.

Senior Minister of State for the Environment and Water Resources, Dr Amy Khor, recently launched a SGD 30 million 
Produc  vity Solu  ons Grant (PSG) for the environmental services industry. This grant will help drive widespread 
adop  on of technology across the environmental services industry, and encourage small and medium-sized enterprises, 
mul  na  onal corpora  ons, as well as premises owners (such as building/facility owners) to adopt commercially available 
and proven environmental services technologies, including equipment and digital solu  ons (such as ready-to-go 
solu  ons), to increase opera  onal effi  ciency and produc  vity.

PSG for environmental services
Cleaning and waste management companies as well as premises owners will be able to tap on the PSG, to adopt 
technologies and equipment, such as those that mechanise waste management and cleaning tasks, as well as more 
advanced robo  cs, automa  on and autonomous systems, which will poten  ally have a signifi cant impact on the level 
of produc  vity in the environmental services industry. Companies can also tap on the PSG for digital solu  ons such as 
workforce monitoring and repor  ng management systems that are iden  fi ed in the Environmental Services Industry 
Digital Plan, jointly developed by Na  onal Environment Agency (NEA) and the Infocomm Media Development Authority 
(IMDA), and pre-approved under the SMEs Go Digital programme (h  ps://www.imda.gov.sg/environmental-services-idp). 

Environmental Services (Cleaning) Job Redesign Ini  a  ve
To further encourage implementation of job redesign projects and promote greater adoption of technology to 
help the older workers, Workforce Singapore (WSG) and NEA, with support from the Environmental Management 
Association of Singapore (EMAS), have put in place the Environmental Services (Cleaning) Job Redesign Initiative. 
This initiative leverages the WorkPro Job Redesign grant to provide cleaning service providers and buyers the 
advisory and funding support required to successfully implement their job redesign projects. The WorkPro Job 
Redesign Grant provides funding support to help cleaning service providers and service buyers to create physically 
easier, safer and smarter jobs, for workers aged 50 and above, through job redesign. 

Environmental Services Industry Transforma  on Map
NEA launched the Environmental Services Industry Transforma  on Map in December last year, unveiling the strategies and 
ini  a  ves to transform the environmental services industry. The implementa  on of the various ini  a  ves as well as other 
ongoing eff orts will ensure a vibrant, sustainable and professional industry that will provide services and solu  ons to help 
achieve Singapore’s Zero Waste vision and a clean and liveable country.

Produc  vity solu  ons grant launched for the environmental 
services industry
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Introduc  on
Whilst the water supply industry around the world 
relies on chlorina  on to provide protec  on of drinking 
water in distribu  on systems, it is increasingly being 
replaced by ultraviolet (UV) irradia  on for primary 
disinfec  on. As a chemical-free process, it avoids many 
of the issues associated with oxidising disinfectants, and 
is also eff ec  ve against chlorine-resistant organisms like 
Cryptosporidium. But UV is more than just a drinking 
water disinfec  on process. Combined with hydrogen 
peroxide (H2O2) or ozone, it becomes an advanced 
oxida  on process capable of destroying a range of 
priority substances and emerging pollutants and it is also 
eff ec  ve in ensuring that sewage works effl  uent meets 
bathing water microbiological standards and standards 
for wastewater treatment and reuse. 

Drinking water disinfec  on
For over a century, the drinking water supply industry 
has used chlorine as the main biocide and to provide a 
long-las  ng residual, to protect water in the distribu  on 
system. However, chlorine is a hazardous chemical 
and some of its reac  ons can produce undesirable 
disinfec  on by-products like tri-halomethanes. So, whilst 

chlorine is s  ll dosed to provide a residual for protec  on 
of the fi nal treated water, treatment works around 
the world are focused on reducing chemical dosing 
elsewhere. Ultraviolet irradia  on has now become 
the process of choice and is a less expensive primary 
disinfectant and produces no disinfec  on byproducts. 
All that is required in addi  on to UV is simple marginal 
chlorina  on to provide a residual to protect the water in 
distribu  on.  

In parts of Birmingham, the UK’s second city, South 
Staff s Water supplies 190 Ml/d (millions of litres per 
day) of drinking water. Seedy Mill Water Treatment 
Works is the company’s second largest surface water 
treatment works. It was constructed in the 1950s and, 
un  l recently, was s  ll using the same treatment process 
including superchlorina  on and dechlorina  on. In July 
2015, South Staff s Water began a project to improve 
the disinfec  on process by installing UV for primary 
disinfec  on with simple marginal chlorina  on prior 
to distribu  on. To meet the required 190 Ml/d fl ow 
rate, atg UV Technology provided four UVLW-30800-30 
reactors, each fi  ed with 30, high effi  ciency, 800 W UVLX 
Amalgam low pressure UV lamps. These off er a range of 
benefi ts including low power consump  on, guaranteed 
lamp life of 16,000 hours, op  mised UV reactor design 

SHINING A LIGHT 
ON THE WATER INDUSTRY

A UVLX-30800-30 low pressure Amalgam system in opera  on at a UK drinking water plant. 

by Barry Hopton, Municipal Business Manager, atg UV Technology, UK 
A look at the contribu  on UV is making to the water industry.
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for low headloss and a compact installa  on footprint. 
The high output of the 800 W Amalgam UV lamps 
reduces the number of lamps, quartz tubes and seals, by 
over 50%, in comparison to tradi  onal 330 W systems, 
giving signifi cant capital and opera  ng cost savings, as 
well as reducing the installa  on space and, hence, the 
building requirements. Despite being one of the largest 
UV plants in the UK, Seedy Mill has a lower power 
consump  on and has drama  cally reduced the quan  ty 
of chlorine used at the works. 

The EU Direc  ve on water quality requires that water 
treatment works must include Cryptosporidium removal 
and UV is now standard prac  ce as an eff ec  ve barrier 
which is much more cost-eff ec  ve than membrane 
fi ltra  on, the previously most widely used process. In 
2015, Irish Water undertook a disinfec  on upgrade at 
the S  llorgan Reservoir which supplies drinking water to 
over 200,000 consumers in the City of Dublin and was on 
the Environmental Protec  on Agency’s (EPA) Remedial 
Ac  on List, due to the absence of a Cryptosporidium 
barrier. There were severe spa  al constraints and the 
project also involved complex interfaces with an exis  ng 
live trunk distribu  on manifold which was required to 
provide uninterrupted supply to a large area of Dublin 
City during the project works.  To meet the required 240 
Ml/d, atg UV developed a design, based on three UVLW-
30800-30 reactors opera  ng as duty/assist/standby. 
This confi gura  on meant that the UV system could 
be installed without adding substan  al building and 
installa  on costs. It also allowed a more effi  cient use 
of power, thereby reducing opera  ng costs. It has met 
all the EPA’s requirements and has reduced chlorine 
dosing at the works to simple marginal chlorina  on for 
residual control. 

Advanced oxida  on
Taste and odour are associated with natural organic ma  er 
- humic and fulvic acids - and the ac  vity of Ac  nomycetes 
and Cyanobacter which produce compounds that 
cause off -fl avours like earthy tas  ng geosmin and 
2-methylisoborneol (MIB). These contaminants react 
with chlorine to form tri-halo methanes, and so need 
to be removed prior to chlorina  on. The problems are 
o  en seasonal and, tradi  onally, have been tackled 
by ozona  on, followed by granular ac  vated carbon 
(GAC) fi ltra  on, downstream of sand fi ltra  on, or by the 
temporary addi  on of powdered ac  vated carbon (PAC), 
upstream of clarifi ca  on. Dosing H2O2 upstream of UV 
generates free hydroxyl radicals which oxidise organics 
to carbon dioxide and water, with no byproducts. A 
typical applica  on provides both standard disinfec  on 
and seasonal opera  ng modes. The disinfec  on mode 
delivers a UV dose of 40 mJ/cm2 (millijoules per square 
cen  metre) for a 99.99% reduc  on in microorganisms and 
Cryptosporidium. When the seasonal mode is ac  vated, 
an H2O2 dose of 2 to 10 mg/l H2O2 is applied upstream 
of the UV system and the UV dose is increased to 600 to 
1,500 mJ/cm2, by increasing the power and bringing more 
lamps on line. Both modes achieve full disinfec  on and 
the cost of seasonal treatment by advanced oxida  on is 
signifi cantly lower than that of GAC or PAC.

Wastewater
UV disinfec  on at doses of 10 to 30 mJ/cm2 is now a 
standard fi nal treatment stage in wastewater treatment 
plants worldwide, to meet standards such as the 
EU Shell Fish Direc  ve and Bathing Water Direc  ve, 
before discharge into the environment. The tradi  onal 
approach has been to suspend UV lamps in open 
channels, but these are prone to problems such as poor 
hydraulics, short circui  ng of fl ow streams, treatment 
dead zones and a large footprint. A more effi  cient 
approach is to contain the wastewater stream within 
the pipeline and disinfect the wastewater in a closed 
vessel UV chamber, op  mising hydraulics, improving 
disinfec  on performance and protec  ng operators 
from exposure to open wastewater. It also signifi cantly 
reduces capital costs.

Water reuse
Global climate change and growing urbanisa  on are 
stressing water resources, and that means that treated 
wastewater - also known as Reclaimed or New Water - 
is increasingly being used for crop irriga  on, industrial 
process water and as a source for drinking water. In 
these applica  ons, a higher level of disinfec  on is 
required and this is met by signifi cantly higher UV doses 
of 50 to 100 mJ/cm2. For drinking water treatment, 
UV’s capability as an advanced oxida  on process, in 
combina  on with ozone or H2O2, is also essen  al in the 
destruc  on of emerging 
micro-pollutants such 
as polycyclic aroma  c 
hydrocarbons (PAHs), 
endocrine disrup  ng 
chemicals (EDCs), 
BTEX compounds, 
trace pes  cides, trace 
pharmaceu  cals and 
other contaminants 
produced by industrial 
processes.

Emergency turn-key UV container.

atg UV Technology’s high capacity, 
compact medium pressure system.
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Dell Inc recently released its annual ‘2020 Legacy of 
Good’ update, con  nuing the company’s long-term 
commitment to society, team members and the 
environment. The report summarises eff orts during 
fi scal year 2018 (4 February 2017 to 2 February 2018). 
The report and corresponding ac  vi  es are rooted in 
Dell’s acknowledgement of its responsibility to realise a 
sustainable and prosperous future. 

A part of Dell Technologies, Dell provides customers of all 
sizes, including 98% of the Fortune 500 companies, with 
a broad, innova  ve por  olio of products and solu  ons, 
for edge to core to cloud compu  ng. 

The company’s ‘Legacy of Good’ commitment seeks to 
put Dell technology and exper  se to work where they 
can do the most good for people and the planet. For 
the company, that means inves  ng in innova  on that 
reduces environmental impact, supports a transparent 
supply chain, ensures an inclusive future workforce and 
advances under-served communi  es. 

SUSTAINABLE DESIGN AND INNOVATION
Dell believes transi  oning to a circular economy is cri  cal 
to enable human progress in the future. The company’s 
deep supply chain exper  se, design strategy and global 
electronics recycling infrastructure enable it to advance 
a circular model. Dell has pioneered sustainable design 
innova  on in a mul  tude of areas.

Closed-loop recycling
In the reported period, Dell brought closed-loop plas  cs 
recycling to its enterprise por  olio in Europe, recycling 
more than 35,000 lbs of plas  c from e-waste into new 
enterprise products. Global recycling programmes, 
including Dell Reconnect, in partnership with Goodwill 
Industries, and the Asset Resale and Recycling Services, 
have now recycled more than 20 million pounds 
of plas  cs and gold to make new computer parts. 
Cumula  vely, Dell has used 73 million pounds of recycled 
material in new products, since 2013, keeping the 
company on track to meet a 2020 goal of 100 million 
pounds.

Gold reclama  on
At the same  me, Dell closed the loop on gold, upcycling 
used gold from e-waste into new motherboards in the 
Dell La  tude 5285 2-in-1, and into a jewellery line, 
The Circular Collec  on, in partnership with Bayou with 
Love, founded by Nikki Reed. A Trucost study found the 
gold reclama  on process, led by Dell partner Wistron 
Green Tech, has a 99% lower environmental impact than 

‘2020 LEGACY OF GOOD’ GOALS 
DELL ACCELERATES TOWARDS 

A major focus is on sustainability.

Cumula  vely, Dell has used 73 million pounds of recycled material in 
new products, since 2013.

Dell’s gold reclama  on process has a 99% lower environmental impact 
than tradi  onally mined gold, according to Trucost’s Net Benefi t of Gold 
Recycling study.

Dell leads the industry-fi rst pilot to use recycled gold from e-waste in its 
new La  tude 5285 2-in-1’s motherboards.
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An important global solu  on that addresses climate change, energy demand and workforce/economic opportunity is the 
focus of ‘CCS: Bridge to a Cleaner Energy Future’, a newly released mini documentary commissioned by the Interna  onal 
Brotherhood of Boilermakers and produced by Wide Awake Films. The video (viewable at www.CleanerFutureCCS.org) 
is a collabora  on of 11 energy, environmental and industry experts exploring how carbon capture and storage (CCS) 
technologies can solve the three ‘o   at odds’ issues of energy, environment and economy.  

“CCS is the solu  on no one is talking about, but everyone should be talking about. That is the goal of this video: to make it easier 
to understand how CCS works and why it is the vital component to mi  ga  ng climate change and reaching the Paris climate 
targets. Moreover, the video explains how CCS allows reliable energy produc  on through a realis  c mix of renewables and clean 
fossil fuels, and that it is the solu  on that keeps the energy and industrial workforce at work and local and global economies 
healthy”, said Julio Friedmann, Columbia University Senior Research Scholar and CEO of Carbon Wrangler.

Friedmann is among a cadre of CCS, energy and industry thought leaders interviewed in the video. 

Brad Page, CEO of the Global CCS Ins  tute, headquartered in Melbourne, Australia, explains in the video why CCS must be 
part of the overall climate change solu  on.

“At the end of the day, if what you care about is our planet and our home, then really you want to embrace everything 
that can get this problem solved”, he said. 

“The world must move forward with CCS not only in the energy sector but across all heavy industry. CCS is a solu  on and 
a bridge to the future of clean energy, that renewable energy and conserva  on cannot by themselves achieve. And its 
development and applica  on will fuel economic growth and create many thousands of well-paying jobs. It is important 
that more people understand CCS, spread the word that it is the right solu  on and implore business and government 
leaders globally to adopt CCS as the right way forward”, said Friedmann.

New video explores carbon capture and storage

tradi  onally mined gold. The programme received the 
Best of People’s Choice Award at the 2018 Consumer 
Electronics Show (CES).

Global e-waste tracking
This year, Dell is pilo  ng the use of global tracking 
technology to monitor the responsible recycling of used 
electronics. In addi  on to pilo  ng its own electronic 
tracking programme, the company has partnered with Basel 
Ac  on Network to deploy trackers across its consumer 
takeback programmes. The use of mul  ple tracking 
methods enables greater visibility and transparency, as Dell 
looks to ensure compliance with the high standards set 
for its US recycling partners. The results will be reported in 
approximately 12 months following the pilot period.  

Intercep  ng ocean-bound plas  cs
Dell’s XPS 13 2-in-1 laptop is shipped in packaging made 
with recovered ocean-bound plas  cs. The packaging, 
which received a Best of Innova  on Award at CES, is 
to be shipped on the broader XPS line and commercial 
product por  olio. To scale the work, Dell, in partnership 
with the Lonely Whale, created NextWave, a consor  um 
of companies dedicated to scaling use cases for ocean-
bound plas  c materials in manufacturing, while crea  ng 
economic and social benefi ts for stakeholders. NextWave 
hopes to divert 3 million pounds of plas  cs over fi ve 
years, the equivalent of keeping 66 million water bo  les 
from washing out to sea. As part of Dell’s NextWave 
commitment, the company will remove plas  c straws 
from its global facili  es.

Dell processes plas  cs collected from beaches, waterways and coastal areas to create the packaging tray for its XPS 13 2-in-1 laptops.
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The senseless loss of many lives during the Grenfell Tower 
incident in June 2017 caught the a  en  on of the media 
and of the public at large. We all have, in our heads, images 
of the raging fi re engulfi ng the en  re tower, fl ames rising 
high and black smoke billowing. Although this par  cular 
event was spectacular and caused the loss of many lives, 
it was by no means the fi rst of its kind. In fact, it really 
was one more incident in a long string of fi res around the 
world, par  cularly in Asia and the Middle East, involving the 
exterior envelope of tall buildings.

In many of these incidents, the ini  a  ng event was 
either an electrical short-circuit, or a discarded cigare  e 

bu  . However, these incidents would not have had such 
extensive consequences, had the cladding material been 
selected sensibly, and the building envelope designed 
correctly. 

Fire performance and tes  ng of cladding materials
A variety of tests exist and are implemented, in order 
to establish the fi re performance of various building 
envelope materials and systems. These tests may be 
large-scale (whole system test) or small-scale (material 
performance test), and may consider a variety of aspects, 
including spread-of-fl ame, smoke produc  on, produc  on 

launched from San Francisco

NEW REALITIES IN THE FIRE 
PERFORMANCE OF TALL BUILDING FAÇADES

by Mathieu Meur, Director, DP Façade Pte Ltd 
Fire incidents in high-rise buildings are compelling stakeholders to 
improve regulatory frameworks and increase awareness.

Singapore UK Malaysia UAE

General 
Requirements to 
fulfi l exterior wall 
requirements

1. Buildings less than  
1m from boundary

1. Buildings less than 
1m from boundary

1. Buildings less than 
1m from boundary

1. Buildings <15m 
and less than 3m 
from boundary line

2. Buildings more 
than 1 m from 
boundary. Por  ons 
above 15 m are 
required to comply

2. Buildings more 
than 1m from 
boundary. Por  ons 
above 18 m are 
required to comply

2. Buildings more 
than 1 m from 
boundary. Por  ons 
above 18 m are 
required to comply

2. Buildings >15m 
high

3. Exposed core 
material to be 
directly tested

Requirements Minimally Class '0' 
(BS) or EN Class B 
classifi ca  on or Full 
scale façade test 
NFPA285

Minimally Class ’0' 
(BS) BS8414 (recently 
revised) EN Class A2 
classifi ca  on or fulfi l  
full scale façade test

Minimally Class '0' 
(BS) or EN Class B 
classifi ca  on or Full 
scale façade test

Minimally Class '0' 
(BS) or EN Class B 
classifi ca  on or Full 
scale façade test

Table 2: Current prac  ces and regula  ons in diff erent countries.

Table 1: Test standards and test parameters. 

Test Flame Smoke Droplets Ex  nguishing System Suitable?

ASTM E-84 No

BS 476:pt
6&7 No

ASTM E-119 No

EN 13501 Yes, combined with system test

NFPA 285 Yes, combined with system test

BS 8414 Yes, combined with system test

Mr Mathieu Meur 
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of fl aming droplets, and more. Table 1 lists the various 
test standards and test parameters.

Regional regula  ons on fi re performance of façades
Local prac  ces and regula  ons regarding the fi re 
performance of building envelopes vary widely from 
one country to the next. Table 2 summarises current 
prac  ces and regula  ons in diff erent countries. 

It should be noted that in the a  ermath of the Grenfell 
Tower incident and subsequent ones, some of the fi re 
regula  ons are being reviewed by local authori  es, with 
a view of amending or  ghtening the regula  ons related 
to the performance of building façades. Therefore, 
the informa  on presented in Table 2 is likely to evolve 
in the coming months. In par  cular, the Singapore 
Fire Code will be updated in 2019, to incorporate the 
recommenda  ons of the Cladding Regulatory Regime 
Review Advisory Panel. These recommenda  ons aim at 
improving the current cer  fi ca  on regime for composite 
cladding products.

Detailing of curtain walls versus fi re
Although composite panels have become the focus 
of the industry in the past few months, with some 
developers and architects deciding to ban this product 
from their projects, their nega  ve reputa  on is ill-
deserved. Composite panels, when properly selected 
and detailed, can be perfectly safe. Conversely, the use 
of solid aluminium or other A1-rated (incombus  ble) 
cladding materials could result in catastrophic failures, 
in the absence of proper detailing. This was, in fact, the 
case in a recent fi re incident in Madrid, Spain, where the 
fi re spread to the en  re building, through cavi  es in the 
cladding, due to the absence of horizontal fi re breaks. 
Similarly, in the case of Grenfell Tower, the composite 
cladding, although of a type that should not have been 

used (it had a polyethylene core), was apparently only 
a small contributor to the fi nal outcome. According to 
the inves  ga  on report, the thick, fl ammable insula  on 
materials used, combined with incorrect detailing of the 
cladding system, played a larger role in this incident. 

Regula  ons vary widely from country to country. 
Generally, a horizontal fi re separa  on in the cavity 
between the face of the building structure and the back 
of a curtain wall, is required. This should typically have 
a fi re resistance of two hours. However, the manner 
in which this fi re-stop is achieved is o  en incorrect, 
resul  ng in the premature dislodgement of the fi restop, 
in the event of a fi re, thereby resul  ng in the free 
passage of fl ames and smoke to the fl oor above. 

Similarly, some jurisdic  ons require the inclusion of 
fi re separa  on within cladding cavi  es, while other 
authori  es do not require such an implementa  on. 
The absence of fi re breaks in cladding cavi  es can 
result in the rapid spread of fl ames to all areas and all 
levels of a building, as a result of the chimney eff ect. 
Recent changes to the regula  on in Singapore, for 
instance, require the addi  on of fi re breaks under 
certain circumstances. This is par  cularly relevant for 
high-rise buildings, where incorrect detailing of the 
façade could cause the fi re to spread upward in an 
uncontrolled manner. 

Summary
It is encouraging to see that authori  es and building 
prac   oners alike are increasingly paying greater 
a  en  on to the fi re performance of building envelopes. 
There is hope that these will result in improvements 
in regulatory frameworks in many countries, as well as 
increased awareness through educa  on and seminars, 
all of which will contribute to making our buildings safer 
when it comes to fi re incidents. 

US Australia China Germany

General 
Requirements to 
fulfi l exterior wall 
requirements

1. Interna  onal 
Building Code (IBC) 
requires full scale 
façade tests for 
buildings >12.2 m.

1. Residen  al or 
public  assembly 
buildings of 2 stories 
or more

1. Residen  al:
>100 m - Class A
>28 m - Class B1
<28 m - Class B2

1. Buildings more 
than 22m in height

2. NFPA 5000 
requires full 
scale façade tests  
regardless of height.  
Some excep  ons 
for small tests (such 
as  for panels on  
buildings <15m).

2. No combus  ble  
exterior wall 
assemblies allowed. 
Excep  ons are 
provided for 
performance based 
solu  ons

2. Public and Offi  ce
>50m - Class A
>24 m - Class B1
<24 m- Class B2

2. Minimally Class A2 
(DIN4102) or
Class A2 (EN 13501)

3. ASTM E1321 
(small scale tests) or 
full scale test to NFPA 
285, ASTM E84

3. Non-combus  ble 
for AS1530.1

3. GB 8624 or
GB 29416 Full-Scale  
Façade Tes  ng
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The IES-NUS Student Chapter par  cipated in the annual 
NUS Student Life Fair, held on 16 and 17 August 2018. The 
Student Life Fair provided the best opportunity for newly-
matriculated and exis  ng NUS students to discover and 
explore the vibrant student life in NUS. 

To promote the student chapter, members of the student 
chapter’s execu  ve commi  ee were on hand to showcase 
the ac  vi  es and events that were held during the past 
academic year, and gave away clear folders and brochures 
to a  ract students and leave an impression. 

All in all, the Student Life Fair allowed IES-NUS to increase its 
exposure to fellow students and promoted the awareness 
of IES as the na  onal society for engineers.

NUS STUDENT LIFE FAIR 2018

Introducing the student chapter and its ac  vi  es to prospec  ve members.

On 21 August 2018, the IES-NUS Student Chapter 
held a Welcome Tea session with the main 
purpose of recrui  ng new commi  ee members 
and increasing awareness of the Ins  tu  on 
amongst NUS engineering students. 

With the aid of a video for visuals, IES-NUS 
Student Chapter President Phang Fu Chun 
presented briefl y the past events organised by 
the student chapter. He also introduced the the 
available commi  ee posi  ons, as well as their 
respec  ve responsibili  es. 

To keep par  cipants engaged, they were 
challenged to group up and construct a 
counterweight trebuchet, with the main goal 
of launching a projec  le the furthest, using the 
materials provided (paper, coins, scissors, tape, 
plas  c cups). 

Their crea  vity and passion shone through, with 
the wide range of trebuchet designs that came 
out in the end.

The session then broke for some refreshments, 
which was a great opportunity for the student 
chapter’s execu  ve commi  ee to share their 
experiences with the par  cipants and also 
answer any ques  ons or doubts they had. 

A  er refueling their body and mind, the 
par  cipants could fi nally put their handmade 
trebuchets to the test! To add a bit of strategy 
and risk to the mix, the par  cipants were given a 
choice of projec  les, with the heavier projec  le 

yielding a greater score mul  plier on top of the 
launch distance achieved. 

Each group had three launch a  empts, using the 
best distance to determine their ranking. 

It was a certainly a fun-fi lled evening for both 
par  cipants and Student Chapter commi  ee 
members alike! 

IES NUS WELCOME TEA 2018

Everyone ge   ng together for a group photo.

Par  cipants tes  ng out their handmade trebuchets.
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The seminar was rounded out by a robust Q&A session with the panel of 
speakers, moderated by Mr Tay.

On 28 September 2018, IES held a seminar at the Lifelong 
Learning Ins  tute  tled “Risk and Liabili  es of Engineers in 
Construc  on Projects”. 

The fi rst-ever collabora  on between the Ins  tu  on 
and ILAS (Insurance Lawyers Associa  on Singapore), it 
brought together three experts for a holis  c examina  on 
of engineering, law, and insurance prac  ce, providing 
par  cipants with a 360-degree view of what one might 
encounter in the course of handling construc  on projects. 

More than 60 engineers, lawyers and insurance 
prac   oners were in a  endance.

IES Past President Er. Chong Kee Sen started off  by 
explaining to the audience about risk from the engineer’s 
point of view and how to manage it. He also off ered some 
insight on the possible ac  ons to take in the event of 
something going wrong. 

Next was Mr Daniel Tay, a partner at Chan Neo LLP 
and ILAS Commi  ee Member, who shared about the 
legal considera  ons and the Court’s approach towards 
addressing such risks through the use of case studies. 

Rounding up the seminar was Ms Emily Poh, the Vice President 
and Head of the Execu  ve & Professional Lines of insurance 
provider Berkshire Hathaway Specialty Insurance (Singapore). 

Ms Poh enlightened par  cipants about the types of 
insurance products and coverage currently available to 
help manage construc  on project risks, which piqued the 
interest of many and a  racted many ques  ons during the 
Q&A session, which took place a  er all three had spoken. 

Overall, it was quite the thought-provoking seminar, and 
many IES members capitalised on the chance to network 
with the lawyers and insurance prac   oners during the 
refreshment break. Both IES and ILAS have expressed deep 
interest in further partnership opportuni  es in the future.

IES COLLABORATES WITH
INSURANCE LAWYERS’ ASSOCIATION FOR SEMINAR

The IES-NTU Student Chapter par  cipated in the university’s Welcome Week and CCA Fair on 13 and 14 August 2018, 
se   ng up a booth to promote itself to the NTU community, especially engineering students, both senior and junior. 

In a bid to drive up membership, students who signed up received a free lanyard, carabiner, an earphone case, a copy of 
The Fairchild Singapore Plant by Mr Liu Fook Thim (who was amongst the pioneer batch of NTU engineering students), 
and some snacks. Phone ring stands and limited-edi  on NED lanyards were also up for grabs, especially for those 
interested to serve in the Student Chapter commi  ee. 

The freebies (a very important part of university life), coupled with the persuasive eff orts of the current commi  ee 
members who manned the booth, appeared to be quite eff ec  ve - a total of 270 students signed up as new student 
members across both days of the fair!

IES NTU SAYS HELLO TO INCOMING FRESHMEN

All set up and ready for show  me! New students signing up as IES members.
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The IES-NTU Student Chapter held its annual Welcome 
Tea Session on 17 August 2018. This was organised to 
formally induct new members into the chapter, and to 
inform all in a  endance of the student chapter’s events 
for the upcoming academic year. 

A total of 111 student members, including some 
postgraduate students, a  ended the tea session.

Through a brief introduc  on of IES, conducted by 
Professor Er Meng Joo, the advisor to the Student 
Chapter, par  cipants learnt more about the Ins  tu  on. 

Prof Er also shared about his experience as an ac  ve 
member of IES and dispensed some words of advice for 
all the engineering students present. 

They also learned more about the Student Chapter, as 
incoming President Kong Kok Khuen highlighted past club 
achievements, ac  vi  es, as well as future events. 

A ques  on-and-answer session was held right a  er, 
where three par  cipants walked away with souvenirs 
prepared by the commi  ee. This was followed by a lucky 
draw for those who signed up as IES student members 
during the membership drive on 13 and 14 August 2018. 

12 lucky winners walked away with CapitaLand Mall 
vouchers. 

The tea session ended with dinner, where the 
par  cipants networked with each other, commi  ee 
members and Prof Er. With the slew of industrial visits 
and workshops coming up, the semester certainly looks 
to be a packed and fulfi lling one! 

WELCOME TEA SESSION 2018
IES NTU STUDENT CHAPTER

Everyone gathers for a group photo!Sharing by IES-NTU Student Chapter Advisor, Prof Er Meng Joo.

The lucky draw winners with Prof Er (5th from le  ) and Student Chapter 
President Kong Kok Khuen (1st from le  ).






