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Ackcio, a Singapore-headquartered, 
deep-tech startup, developing wireless 
data acquisition technology for industrial 
monitoring, has raised SGD 4 million in 
‘Series A’ funding. The funding round 
was led by a Singapore-based venture 
capital firm, Atlas Ventures, and included 
Enterprise Singapore, Wavemaker Partners, 
Aletra Capital Partners, AccelerAsia 
Ventures, Seasight Holdings and angel 
investors.

Over the last 12 months, Ackcio’s revenue 
has scaled significantly as the company’s 
client base expanded into 22 markets 
across six continents. 

In August, the company has also been 
included in Forbes Asia’s ‘100 to Watch’, a list that 
spotlights rising small companies and startups across 
various industries in the Asia Pacific. The list recognises 
companies that continue to address problems through 
innovative solutions despite the pandemic.

Founded in 2016 by Dr Nimantha Baranasuriya and 
Dr Mobashir Mohammad, Ackcio delivers long-range, 
mesh-based wireless monitoring solutions to industries 
including construction, infrastructure, rail, and mining. 
Built on years of research in wireless networks, Ackcio’s 
technology helps contractors monitor geotechnical 
projects remotely in real-time and enables companies 
to increase operational efficiency, reduce costs, improve 
worker safety, and comply with local regulatory 
requirements. 

With the new capital, Ackcio will focus on three key areas 
- continuing its rapid geographical expansion, scaling up 
research & development efforts, and venturing into more 
industry verticals.

Geographically, Ackcio’s plans to further strengthen its 
sales teams across Asia, the Americas, and Europe. 

With regard to research & development, the company 
will emphasise product innovation that will enable 
integration with more industrial sensors and software 
platforms to ensure superior data collection reliability for 
customers operating in mission-critical industries.

Another strategy for the company will be to enter 
other asset-heavy industries such as oil & gas, energy, 
and power infrastructure, where data-driven risk 
management is at the forefront of operations.

Ackcio’s suite of products ensures smooth project 
operations, promising reliability of monitoring, 
management of operational risks, productivity and 
adherence to safety measures in place.

Ackcio is currently providing its devices to large-scale, 
major infrastructure development projects in Singapore, 
Indonesia, China, Hong Kong, and Taiwan. The company 
will be starting similar, extensive deployments across the 
region in the next few months. With the new funding, 
Ackcio will also expand the Engineering and Operations 
teams to support customers in a wide range of industries.

Dr Nimantha Baranasuriya, Co-Founder and CEO, Ackcio, 
said, “It has been an exciting period of growth for us 
at Ackcio, and the recent recognition on Forbes Asia is 
just the icing on the cake. We have our partners and 
clients to thank, for trusting us during what can only 
be described as a year of rapid change. The need for 
industries to digitalise is even more important than 
before, as companies adapt to new requirements posed 
by the COVID-19 pandemic, including ramping up of 
worker safety and increasing remote operations. This 
new round of funding will enable us to expand our 
offerings and continue supporting our customers to 
make industrial operations smarter and safer”.

“Monitoring the structural integrity of elements such 
as buildings, mining sites, and other assets is vital 
for ensuring quality and safety. For the longest time, 
contractors have been using cable-based or manual 
monitoring systems. However, these systems are costly 
to deploy and are limited in practicality, efficiency, 
and reliability. Additionally, the pandemic has brought 
upon another set of challenges in terms of manpower 
and demand. We are seeing more infrastructure 
development projects around the world requiring 
automated monitoring, and this trend will only continue 
to grow as more contractors and asset owners start to 
reap its benefits. Ackcio is proud to be part of the driving 
force, and we look forward to continuously enhancing 
our products and services to meet ever-changing 
expectations”, said Dr Mobashir Mohammad, Co-
Founder and Chief Technology Officer, Ackcio.

Ackcio Vibrating Wire Node at a construction site.

ACKCIO RAISES SGD 4 MILLION
IN ‘SERIES A’ FUNDING



INDUSTRY NEWS

04 THE SINGAPORE ENGINEER
September 2021

The Thomson-East Coast Line Stage 2 (TEL2) of Singapore’s 
MRT system was opened recently. 

TEL2 spans 13 km and comprises six stations, namely, 
Springleaf, Lentor, Mayflower, Bright Hill, Upper 
Thomson and Caldecott. 

With the opening of TEL2, 100,000 households will be 
within a 10-minute walk from a TEL station. This includes 
residents in the Thomson area, who were previously not 
served directly by a rail line. 

With the new Caldecott Station being an interchange 
with the Circle Line (CCL), residents in the north will have 
more travelling options. Bright Hill Station will also be an 
interchange with the future Cross Island Line (CRL).

Commuters will also enjoy shorter journeys with TEL2. 
For example, a Sin Ming resident travelling to Republic 
Polytechnic will have the journey time halved, from the 
current 50 minutes via bus and train to 25 minutes by 
TEL. Similarly, a resident staying in the Mayflower area 
will be able to get to Jurong East in 40 minutes, by train, 
as compared to 60 minutes via bus and train today.

TEL2 is designed with the community in mind, with 
multiple station entrances for the convenience of the 
commuters. It also incorporates inclusive features such 
as signages and lift buttons with high colour-contrast, 
lighting along handrails of staircases, as well as platform 
seats with backrest and arm support, to cater to seniors 
and visually-impaired commuters.

When TEL2 opened, trains were scheduled to run 
along TEL1 and TEL2 stations, from Woodlands North 
to Caldecott, at frequencies of five minutes during 
peak hours, and nine minutes during off-peak hours. 
As ridership increases, the 
frequencies for both peak and off-
peak hours will be reviewed.

With more stages of TEL opening 
in the coming years, residents 
living along the TEL corridor will 
have a faster and more direct 
option to travel towards the city 
centre via a train. 

Thomson-East Coast Line
The 43 km TEL is Singapore’s 
sixth MRT line, adding 32 new 
stations to the existing rail 
network, eight of which are 
interchange stations. When fully 
operational, TEL is expected to 
serve approximately 500,000 
commuters daily in the initial 

years, with the number increasing to about one million 
commuters in the longer term.

Besides enhancing connectivity between the northern, 
central, and eastern parts of Singapore, TEL will 
strengthen the resilience of the rail network, by 
providing alternative travel routes for commuters on 
other lines. As TEL runs parallel to the North-South Line 
(NSL), it will also help to reduce reliance and commuter 
load on NSL.   

The new Caldecott Station is an interchange with the Circle Line (CCL).

TEL2 spans 13 km and comprises six stations.

STAGE 2 HAS OPENED 
THOMSON-EAST COAST LINE 
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The Land Transport Authority (LTA) has awarded 
the civil contract for the design and construction 
of Loyang Station and tunnels for the first phase of 
the Cross Island Line (CRL1), as well as a section of 
a vehicular viaduct above the new station, to Woh 
Hup Pte Ltd - Dongah Geological Engineering Co Ltd 
Singapore Branch Joint Venture. The contract is valued 
at SGD 748 million.

Woh Hup Pte Ltd is one of Singapore’s largest privately-
owned construction and civil engineering specialists. 
Established in 1927, it has a strong track record of 
undertaking infrastructure and building projects locally 
and abroad. It is currently involved in the construction 
of Tanjong Katong Station and Bayshore Station as well 
as their tunnels, for the Thomson-East Coast Line (TEL). 
Dongah Geological Engineering Co Ltd Singapore Branch 
is currently working on the construction of Great World 
Station and tunnels for TEL. It was also awarded the 
design and construction of CRL1 Pasir Ris Station in April 
2021.

Construction works for CRL1 Loyang Station are expected 
to start in the fourth quarter of this year, with passenger 
service slated to commence in 2030.

Engineering highlights
CRL1 Loyang Station is an underground station 
located along Loyang Avenue under which there 
are many utilities. Multiple traffic diversions 
would be required to realign the utilities, so as to 
facilitate the construction of the station.

Also, the Earth Retaining and Stabilising Structure 
(ERSS) and deep excavation works for CRL1 Loyang 
Station will be carried out under challenging 
ground conditions, as the rock is typically weaker 
at the transition point between the mainly soft 
Old Alluvium (predominantly soil-like material) 
and hard Bukit Timah Granite. This requires the 
use of specially-designed machinery to carry 
out the excavation works safely. LTA and the 
contractor will monitor the works closely to 
ensure that these works are carried out safely and 
minimise inconvenience.

As part of the Changi Northern Corridor transport 
infrastructure improvements, this contract will 
also include the construction of a stretch of 
Loyang Viaduct, located directly above CRL1 
Loyang Station. The full vehicular viaduct will be 
situated along Loyang Avenue, between Tampines 
Expressway and Loyang Way. Vertical noise barriers 
will be installed on the viaduct to mitigate the 
impact of traffic noise on residences nearby. Upon 
completion, residents and motorists in Changi 

can look forward to increased convenience, shorter 
travelling times, and improved intra-town and inter-town 
connectivity.

The Cross Island Line
The Cross Island Line (CRL) is Singapore’s eighth MRT 
line. It will serve existing and future developments in the 
eastern, north-eastern and western corridors, linking 
major hubs such as Jurong Lake District, Punggol Digital 
District and Changi region. CRL will have almost half of 
its stations as interchanges with other rail lines, making 
it easier and more convenient for commuters to travel 
across the rail network.

CRL1 is 29 km long and comprises 12 stations, from 
Aviation Park to Bright Hill (all station names are working 
names). It will serve residential and industrial areas in 
Loyang, Tampines, Pasir Ris, Defu, Hougang, Serangoon 
North and Ang Mo Kio, and benefit more than 100,000 
households. With CRL1, common recreational spaces 
such as Changi Beach Park and Bishan-Ang Mo Kio Park 
will be more accessible by public transport. Studies on 
the details of subsequent CRL phases are ongoing.

CRL1 Loyang Station - artist’s impressions. 

CIVIL CONTRACT AWARDED FOR DESIGN AND
CONSTRUCTION OF LOYANG STATION AND TUNNELS UNDER CRL1
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TÜV SÜD, the global testing, inspection, certification and 
training solutions provider, has officially opened its new 
SGD 100 million regional hub in Singapore, reaffirming its 
commitment to partner the city-state in its next stage of 
growth. 

In line with the regional hub’s goal of being a launchpad 
to drive business excellence in emerging growth areas, 
TÜV SÜD also announced strategic partnerships to 
champion sustainability and digital trust in Singapore. 

Mr Heng Swee Keat, Singapore’s Deputy Prime Minister 
and Coordinating Minister for Economic Policies, who was 
the Guest-of-Honour at the inauguration ceremony, also 
witnessed the launch of the new strategic partnerships.

Also present at the inauguration ceremony were Dr 
Norbert Riedel, German Ambassador to Singapore; and 
TÜV SÜD Executive Leaders including Prof Dr-Ing Axel 
Stepken, Chairman of the Board of Management; Ishan 
Palit, Member of the Board of Management; Dr Matthias 
J Rapp, Member of the Board of Management; and Mr 
Richard Hong, Chief Executive Officer for ASEAN.

Spanning some 18,900 m2 at Singapore’s International 
Business Park (IBP), TÜV SÜD @ IBP is a seven-storey, 
integrated office and lab facility which also houses the 
company’s Digital Centre of Excellence (CoE). The flagship 
office is practical proof of how building safety, quality, 
sustainability and performance are significantly enhanced 
by adopting a digital building lifecycle approach, embracing 
design, construction and operations. By combining its 
technical knowhow with digital technologies, TÜV SÜD 
has achieved a working Digital Twin of the building. 
The Digital Twin has achieved savings of 50% in energy 
consumption and achieved the Building and Construction 
Authority's (BCA) Green Mark Gold standard. 

TÜV SÜD’s Digital Twin lifecycle standards and 
specifications have been realised with best-in-class 
technologies from software companies such as Autodesk 
and Contilio. The technology combination lays the 
foundation for realising autonomous and sustainable 
buildings in the near future.

TÜV SÜD @ IBP represents the company’s position as a 
market leader in the ASEAN region, and showcases the 
company’s commitment to digitalisation, sustainability 
and safety. TÜV SÜD is also collaborating with key 
stakeholders on strategic initiatives that will support 
Singapore’s Smart Nation agenda and the Singapore 
Green Plan 2030. 

Strategic partnerships in the following two areas were 
announced:

• Sustainability: TÜV SÜD and ComfortDelGro Engi-
neering announced a partnership to jointly develop 

a training programme that aims to upskill automo-
tive technicians on the safe handling of high voltage 
systems in electric and hybrid vehicles. Having such a 
training programme in place will, in turn, set industry 
standards and also enable more skilled technicians 
to be readily available as Singapore works towards a 
more sustainable future. This includes ramping up EV 
adoption in Singapore and achieving the EV Roadmap, 
as outlined in the Singapore Green Plan 2030.

• Digital Trust: TÜV SÜD is one of the founding members 
of SGTech's newly-formed Digital Trust Committee, 
which will drive ground-up initiatives to position Singa-
pore and the region on the global map for digital trust. 
The Digital Trust Committee will rally the industry to 
establish standards and jointly create an industry-led 
working model that enables companies to implement 
corporate governance that allows for frictionless trade. 
To provide advice to the committee, a Digital Trust 
Council comprising prominent business leaders from 
around the world was also announced at the event. 

Mr Tan Kiat How, Minister of State for Communications 
and Information, will be the Patron of the Committee.

The inauguration also marks 15 years since TÜV SÜD 
invested SGD 120 million to acquire PSB Corporation, 
a government statutory board, corporatised from 
the Singapore Productivity and Standards Board. In 
2016, TÜV SÜD invested SGD 40 million in a Centre of 
Excellence (CoE) to develop digital technologies and 
talent, in support of Singapore’s Smart Nation agenda. 
TÜV SÜD has also actively participated in pilot projects 
including the Singapore Economic Development Board 
(EDB) Smart Industry Readiness Index (SIRI) for Advanced 
Manufacturing and subsequently partnered the World 
Economic Forum (WEF) and EDB to proliferate the 
global adoption of SIRI as the internationally recognised 
framework. 

TÜV SÜD recently opened its new regional hub in Singapore.

REGIONAL HUB IN SINGAPORE
TÜV SÜD INAUGURATES SGD 100 MILLION



INDUSTRY NEWS

07THE SINGAPORE ENGINEER
September 2021

Project Management Institute (PMI), a leading 
international association for project professionals and 
CBRE, one of the world’s largest commercial real estate 
services and investment firms, recently announced a 
new business arrangement, whereby PMI, through its 
authorised training partner programme, will support 
learning and development initiatives at CBRE and provide 
opportunities for collaboration. 

The first initiative involves training high-performing 
CBRE employees, based in Asia Pacific, for PMI's 
Project Management Professional (PMP) certification 
examination. The first cohort of high performers, from 
the Asia Pacific region, underwent the rigorous, seven-
week-long training for the examination. They studied 
the skills and activities required in effectively leading 

a project team, managing the technical aspects of a 
project, and developing greater understanding of the 
connection between projects and organisational strategy.

PMI has partnered with CBRE to offer PMP exam 
bundles, and following successful completion of the 
examinations, due to take place in October, the high 
performers will join the ranks of over one million PMP-
certified professionals worldwide. Both organisations are 
exploring the extension of training and other upskilling 
initiatives with PMI for more employees, following the 
completion of training of this pioneering batch.

PMI is also developing a certification specifically for the 
Built Environment, with CBRE assisting in reviewing its beta 
version. This will be released in the coming months.

TO TRAIN AND UPSKILL HIGH PERFORMERS 

PMI ASIA PACIFIC AND CBRE 
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Lendlease, the international real estate group, has 
signed a Memorandum of Understanding (MoU) with 
JTC, to jointly research and develop a digital platform for 
Integrated Digital Delivery (IDD). IDD is a curated set of 
tools that leverages computational design to automate 
design processes, optimise design and enable Design 
for Manufacturing and Assembly (DfMA) methods in 
construction projects.

DfMA involves designing and manufacturing construction 
parts in off-site controlled environments before being 
assembled on-site. This is in line with Singapore’s 
Construction Industry Transformation Map to improve 
quality and productivity in the built environment sector.

Achieving higher productivity and greater digital 
automation 
This collaboration will leverage Lendlease Podium 
to create designs and building components which 
encourage the industry to move towards achieving 
higher productivity and adopting more advanced 
building techniques.

This will also help accelerate the delivery of JTC’s 
industrial buildings and developments. With the 
combined expertise of both parties, it will fast-track 
the push towards digital transformation of the built 
environment sector and move one step closer towards 
achieving automation in the industry.

Under the MoU, JTC joins Lendlease Podium’s Singapore 
Manufacturing Experience (MX) Studio, a collaborative 
research and design centre specialising in the design of 
building components and systems for DfMA.

Lendlease Podium, a portfolio of digital products and 
services to simplify the complex interdependence in each 
stage of the property development lifecycle, is designed 
to address the industry’s challenges that include 
improving design, raising construction productivity, 
avoiding development project delays and budget 
overruns, as well as managing and optimising the value 
of assets over the long term.

MX Studio collaborates across the supply chain to 
define the design of products and systems, which 
enables DfMA right from the earliest stages of building 
design. By co-designing and prototyping solutions with 
manufacturers, JTC and Lendlease aim to encourage the 
built environment sector to adopt advanced construction 
methods and materials.

Lendlease has also established a Product Development 
Center (PDC) in Singapore with the support of the 
Economic Development Board (EDB) to accelerate the 
digital transformation of the property and construction 
sector. The Singapore PDC is the melting pot of key 

expertise in software engineering, QA engineering, 
back-end and front-end development, DevSecOps, data 
security, product architecture, cloud and UI/UX design.

“We are pleased to share our digitalisation expertise with 
JTC and support their digital transformation objectives 
through Lendlease Podium. This partnership not only 
underscores our commitment to create value together 
with our partners for our community to thrive, but is also 
an opportunity to strengthen our digital capabilities and 
ability to deliver our pipeline globally”, said Mr Justin 
Gabbani, Chief Executive Officer, Asia, Lendlease.

“JTC is looking forward to partnering Lendlease in co-
creating solutions that accelerate the digitalisation of the 
Built Environment sector. By lending our guidance and 
facilities for testbeds and pilots, we hope to spur new 
digital solutions that can ultimately benefit the entire 
Built Environment sector to build and operate digitally”, 
said Mr Heah Soon Poh, Assistant Chief Executive Officer, 
Engineering and Operations Group, JTC.

TO AUTOMATE DESIGN PROCESSES
JTC PARTNERS LENDLEASE TO DEVELOP A DIGITAL PLATFORM 

Lendlease Podium’s Singapore Manufacturing Experience (MX) Studio 
specialises in the design of building components and systems for Design 
for Manufacturing and Assembly (DfMA). 
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A first-of-its-kind, Kampung Admiralty offers a wide variety of amenities for the Woodlands community. 

The Urban Land Institute Global Awards for Excellence 
(ULI Global Awards for Excellence) recognise the highest 
standards in land use, and the winning projects are lauded 
for their innovation, meaningful impact on the commu-
nity, their replicability on a global level, and their ability 
to enable other developers and communities to adapt 
and incorporate aspects of the projects into their local 
context. The awards also pay tribute to the full spectrum 
of capabilities that developers have displayed, in oversee-
ing the development process for these winning projects, 
which includes planning, design and construction, whilst 
ensuring sustainability and economic viability.

Kampung Admiralty and Punggol are among the three 
winning projects from Singapore, which stand alongside 
six other projects from around the world, such as The HUB 
(China), Plant Riverside District (USA), and Circl (the Nether-
lands). The winners were selected from a pool of 45 global 
finalists. The last time HDB won the ULI Global Awards for 
Excellence, was back in 2011, for the iconic The Pinnacle@
Duxton. Earlier this year, Kampung Admiralty and Punggol 
won the 2021 ULI Asia Pacific Awards for Excellence, togeth-
er with projects from the region, including from Australia 
and Japan. Projects that win ULI’s regional awards would 
qualify for the ULI Global Awards for Excellence.

HDB’s Chief Executive Officer, Mr Tan Meng Dui, said, “It 
is a great honour for HDB to win the ULI Global Awards 
for Excellence after a break of 10 years, and a special 
bonus to win the awards for two projects this time. 
These awards affirm the collective efforts of Team HDB 
in driving towards excellence in all that we do. This is 
not just in the holistic planning and design of Singapore’s 
residential towns and estates, but also in constantly 

Competing with some of the world’s best urban developments, Housing & Development Board (HDB) 
projects clinched two out of the nine 2021 Urban Land Institute Global Awards for Excellence.

KAMPUNG ADMIRALTY AND PUNGGOL TOWN
WIN GLOBAL AWARDS FOR EXCELLENCE IN LAND USE

Greenery adorns Kampung Admiralty, providing a comfortable environment 
for residents to enjoy, and visual relief from the urban landscape.
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exploring forward-looking public housing typologies and 
innovative designs that are both resident-centric and 
also future-ready. Kampung Admiralty and Punggol set 
the bar for new developments and towns, and HDB will 
continue to push the boundaries in creating liveable and 
sustainable homes for our residents”.

A welcoming vertical urban village
Conveniently located next to Admiralty MRT Station, 
Kampung Admiralty is designed as a ‘vertical kampung’ 
to promote active living and encourage social interaction 
among the community. This first-of-its-kind development 
in Singapore integrates housing for seniors with a wide 
range of social, healthcare, communal, commercial and 
retail facilities. Occupying just 0.9 hectares of land area, 
the compact 11-storey development is designed, based 
on a tiered approach, and features the following:

• A well-ventilated Community Plaza on the ground level, 
that provides ample opportunities and a focal point for 
residents of different age groups to come together for 
various activities.

• A variety of food options, such as a hawker centre, on 
the second level, that brings added convenience to 
residents, and enables families and friends to meet and 
bond over a meal.

• A Medical Centre on the middle levels, that offers spe-
cialist medical care for the community.

• An Active Ageing Hub, a childcare centre and a Com-
munity Park, on the upper levels, that serve to promote 
health and well-being, and bind residents through com-
mon hobbies, while above them are flats designed with 
the safety and comfort of seniors in mind.

Kampung Admiralty also stands out with the generous 
provision of lush greenery cascading from the rooftop 
and throughout the entire development, providing visual 
relief, while helping to reduce energy consumption, and 
the provision of other environment-friendly features 
such as solar panels and a rainwater harvesting system. 

The complex’s integration of public housing with the inno-
vative co-location of facilities under one roof, has enabled 
residents to live healthy, active and meaningful lives. 

Singapore’s first smart and sustainable town
The development of Punggol, Singapore’s first smart and 
sustainable town, commenced in the 1990s and con-
tinues today. The blueprint for Punggol was unveiled in 
1996, with the vision for the town to be ‘A Waterfront 
Town of the 21st Century’. Under the blueprint, Punggol 
town was planned with more intimate estates, to create 
smaller and closer communities. Within each estate, 
there would be a common green, school and a precinct 
shop cluster, to foster greater interaction amongst the 
residents and also to ensure ease of accessibility to 
amenities. To leverage its coastal location, the housing 
precincts will be integrated with a proposed 8.7 km-long 
waterfront promenade along the town’s entire coastline. 

Over the years, the development of the town has contin-
ued to evolve:

• In 2007, as part of the refreshed masterplan for Punggol, a 
4.2 km-long, man-made waterway was introduced to con-
nect Sungei Serangoon and Sungei Punggol, which were 
dammed up to create freshwater reservoirs. This new wa-
terway which meanders through the town, has opened up 
even more opportunities for waterfront living, and created 
a tree-lined activity corridor for pedestrians and cyclists.

Punggol is envisioned as a thriving, smart and sustainable waterfront town, providing a conducive environment for residents to live, learn, work and play. 



COVER STORY

11THE SINGAPORE ENGINEER
September 2021

• In 2010, Punggol was designated as the first Eco-Town, 
and a ‘living laboratory’ to test-bed ideas and technolo-
gies that promote sustainable development, before they 
are implemented on a wider scale. The first eco-pre-
cinct, Treelodge@Punggol, was completed in 2010. 
Since then, many other sustainable features have been 
implemented beyond Punggol, such as the centralised 
chutes for recyclables, regenerative lifts, smart lighting 
and the use of environmental modelling in designing 
new developments. Punggol was also the first town to 
be developed under HDB’s Sustainable Development 
Framework, which sets targets in the areas of environ-
mental, economic and social sustainability.

• The plans for Punggol were updated again in 2012, 
with the carving out of Punggol’s 11 distinctive housing 
districts, each with its own character and identity. Ur-
ban design guidelines were set up to guide the design 
process of each district, to foster a greater sense of 
belonging for residents.

• In 2014, HDB took its sustainability journey further and 
unveiled the Smart HDB Town Framework, which cov-
ers five key domains - Smart Planning, Smart Environ-
ment, Smart Estate, Smart Living and Smart Communi-
ty. Guided by the framework, smart technologies were 
introduced in Punggol’s Northshore district, to achieve 
a more liveable, efficient, sustainable and safe living 
environment for residents.

• Water-sensitive urban design features were piloted at 
Punggol’s Waterway Ridges which was launched in No-
vember 2011 and completed in 2016. Rain gardens and 
bioswales were introduced to cleanse surface water 
before draining it into the waterway.

• In 2015, HDB introduced the Biophilic Town Framework 

which outlines strategies to develop urban landscapes 
and planting, and applied it to new developments in 
Punggol Northshore District. The framework was later 
refined and applied to new public housing projects 
launched from July 2018.

Today, there are some 53,000 completed public housing 
flats and 8,000 private homes in Punggol. Residents of all 
ages help to promote sustainable living by volunteering 
as Heartland Ambassadors, and the community enjoys 
the amenities and facilities in the town, from the shop-
ping mall at the Town Centre to Neighbourhood Centres 
(NC) like Oasis Terraces, the first NC to be co-located with 
a polyclinic and childcare centre. They can look forward 
to even more facilities when the Town Hub, Sports Com-
plex and Punggol Digital District are completed, and take 
a walk down memory lane when the old Punggol Road is 
transformed into a heritage trail. 

Forging new frontiers
With HDB’s new ‘Designing for Life’ Roadmap launched 
in October 2020, residents can look forward to more 
homes featuring fresh planning concepts and innovative 
designs, with their holistic well-being at the core. HDB 
will take a resident-centred approach, and focus on plan-
ning and designing around residents’ needs, to create 
a living environment that contributes to their physical 
health, promotes positive behaviours, and encourages 
social connections. The years ahead will be challenging 
yet exciting, as HDB approaches new frontiers in design-
ing and building homes for the next generations.

The floating wetlands system and freshwater-tolerant mangroves were developed by HDB to turn the water surface of MyWaterway@Punggol into 
green pockets. 

All images by HDB
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Dr Lim Lan Yuan outlines some of the important considerations that will contribute 
to ensuring that our buildings and facilities are safe, as we move towards the ‘new 
normal’.

Dr Lim is a member of the Building and Construction Standards Committee and chairs the Technical 
Committee on Building Maintenance and Management. He was the Convenor who led the Working 
Group on the development of the newly launched TR 88 : 2021 (Technical Reference on ‘Use of 
technologies and processes for safe management measures’). 

The Singapore Engineer (TSE): What are some of the 
important guidelines on the use of technologies and 
processes for safe management measures, as highlight-
ed in TR 88 : 2021, that address the ongoing pandemic 
and the post-pandemic ‘new normal’?

Dr Lim Lan Yuan (LLY): With COVID-19, a number of adviso-
ries and guidelines have been introduced to assist organi-
sations to implement safe management measures in their 
premises.  The purpose of this Technical Reference (TR) is to 
consolidate all these known advisories, as well as those not 
currently established, into a single document which can pro-
vide a valuable reference source, for use not only amid the 
COVID-19 situation but also during future pandemics.

The TR covers various aspects of the management of 
buildings and facilities, to minimise adverse health 
impacts on occupants and visitors. It provides guidance 
on design, operation and maintenance of various M&E 
systems, including those that govern ventilation and 
air-conditioning, indoor air quality (IAQ), plumbing & 
sanitation, as well as hygiene and cleanliness. It also pro-
vides recommendations on good practices in safe man-
agement, operation of the building, building design and 
interior layout; procedures for planning for emergency 
preparedness and re-occupation; and the technologies 
that can be adopted. 

Building design and services
With regard to building design and services, the focus 
is on completed environments and facilities. The TR 
suggests best processes and practices which are useful 
in future design and building work. With regard to the 
structure, consideration should be paid to space re-
quirements and interior layouts. With regard to services, 
consideration should be paid to air and water systems 
that will ensure indoor air quality and clean water. The 
recommendations may be useful in guiding the planning 
and design of buildings, so that they can be ready for op-
eration during pandemics, without much modifications 
to the existing structure and facilities. This TR describes 
adaptations to be made, in order to facilitate safe man-
agement measures.

Cleaning, management and operations
With reference to the second part on cleaning, manage-
ment and operations, since cleaning is an important con-
sideration in a pandemic, the TR examines the frequency 
of cleaning and the use of disinfectants for common areas, 
toilet areas and other areas of the facility. Much of this has 
been widely covered in many advisories. The TR recom-
mends the development of a cleaning strategy, by looking at 
disinfection methods and substances selected, the cleaning 
operation itself and the management of environmental ser-
vices. The TR focuses more on cleaning technologies, such 
as robotic cleaning and whether the robots can perform 
to certain specifications. This is not currently covered in 
published standards. Hence, recommendations are made 
on how these technologies should be applied and on the 
precautions to be taken prior to their deployment. 

The TR also looks into the details of the procedures for both 
surface cleaning and air cleaning. It also looks, in detail, into 
the protection of cleaning staff and establishment of service 
levels, as well as the assessment of cleanliness and qual-
ity control. The management and operational aspects of 
introducing safe management measures are also discussed 
and good practices are recommended. In order to reduce 
physical contact and the deployment of manpower, the TR 
also recommends ways of deploying different technologies 
for access control, motion sensors and contactless devices, 
that can all help in reducing touchpoints.

Emergency preparedness and re-occupation
Under emergency preparedness, we consider various 
measures, e.g. working from home; rotation of teams; 
control and containment measures; business continuity 
plans; and the management of human resources, e.g. 
monitoring of staff and contact tracing. On re-occupa-
tion, a strategic re-occupation plan is recommended, 
with the adoption of a phased approach for gradual 
re-occupation. As building systems are likely to have 
been either shut-down or operating in a modified mode, 
due to a pandemic, a series of checks on all building 
systems should be performed, and thorough and safe 
cleaning of the premises should be carried out, prior to 
allowing re-occupation of the building.  

Dr Lim Lan Yuan

IN A PANDEMIC AND BEYOND
BEST PRACTICES FOR KEEPING FACILITIES SAFE
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TSE: With reference to SS 553 : 2016 (Code of prac-
tice for air-conditioning and mechanical ventilation in 
buildings), what specific features are directed towards 
achieving energy efficiency and thereby contributing to 
sustainability?

LLY: This code provides general guidance in the design, 
construction, installation, testing and commissioning, 
operation and maintenance of air-conditioning and me-
chanical ventilation (ACMV) systems in all commercial, 
office and institutional buildings except health care facil-
ities. The purpose of this code is to establish minimum 
requirements in ACMV engineering practice such that an 
acceptable indoor thermal environment can be attained 
in an energy-efficient manner with general consideration 
for the IAQ and maintainability of the equipment. 

TSE: Could you touch on Amendment 2 to SS 553 : 2016, 
which was released in May, 2021, in response to the 
COVID-19 situation?

LLY: Arising from the COVID-19 situation, an amend-
ment (Amendment 2 to SS 553) was made in May 2021 
to provide guidance on measures to be put in place, in 
the ACMV systems in buildings, to limit the risk of virus 
spread to building occupants.

TSE: How will the upcoming Amendment 1 to SS 554 :  
2016 (Code of practice for indoor air quality for air- 
conditioned buildings), influence the design of build-
ings and ACMV systems, and the configuration of work 
spaces?

LLY: The code applies to all air-conditioned premises 
where air-conditioning is used, intermittently or continu-
ously, with the exception of residential premises, factory 
production areas, hospitals, polyclinics and laboratories.  
It applies to all types of air-conditioning and air-distribu-
tion systems.

The recommended minimum ventilation rates in the 
code should be used in conjunction with SS 553. Neither 
SS 553 nor SS 554 prescribes specific ventilation rate 
requirements for smoking zones. ASHRAE Standard 62.1 
may be referred to, if smoking zones are present.

In setting the IAQ standard, SS 554 considers environ-
mental factors, including thermal, physical, chemical and 
biological factors. The purpose of this code is to specify 
indoor air quality that will be acceptable to building occu-
pants, and to minimise potential adverse health effects.

Due to the diversity of contaminants generated from 
indoor and outdoor sources, the contaminants covered 
in SS 554 are not exhaustive. The code provides limits 
for contaminants commonly found in an indoor environ-
ment, and limits for parameters that are indicative of 
the quality of the indoor air.  Meeting the requirements 
of this code may not result in an acceptable indoor air 
quality for everyone in all air-conditioned buildings, be-
cause of possible reasons such as the diversity of sources 
and contaminants in indoor air; inadequate cleaning of 
outdoor air; and variations in occupants’ susceptibility 

to and preference for different levels of air temperature, 
humidity, lighting etc. 

Arising from the COVID-19 situation in Singapore, 
Amendment 1 to SS 554 was introduced, which com-
plements SS 553, in order to provide guidance to the in-
dustry on measures to be put in place, to better manage 
the risk of aerosol-mediated transmission of diseases in 
indoor spaces.

The amendment includes guidance on assessing the risk 
of aerosol transmission that may occur via the airborne 
route. The risk assessment focuses on the adequacy of 
ventilation and considers various events that may involve 
bioaerosol generation or the effects of not wearing masks. 
Measures to mitigate the assessed risks are also provided.

TSE: With reference to Amendment 3 to SS 636 : 2018 
(Code of practice for water services), could you explain 
why sensor-operated SCDATs (self-closing delayed action 
taps) are an improvement over mechanical SCDATs?

LLY: This code deals with services for the supply of po-
table water to all residential, commercial and industrial 
buildings/premises. The scope of the code extends from 
the Authority’s water supply to the point where the 
water is drawn off for use and for storage. It does not 
cover all aspects of services for the supply of water for 
firefighting.

Amendment 3 to SS 636 is intended to replace the 
requirement for mechanical self-closing delayed action 
taps (SCDATs), currently used in public toilets, with the 
requirement for sensor-operated SCDATs. This arose from 
the current COVID-19 situation which made it necessary 
to maintain contactless (without contact with the tap) 
hand washing.

TSE: Any other information that you would like to provide?

LLY: TR 88 : 2021 and related standards, such as SS 553, 
554 and 636, introduce best practices and measures to 
make buildings and workplaces safe, clean and hygienic, 
for the occupants and visitors to the premises. TR 88, 
which consolidates various advisories and guidelines on 
safe management measures introduced for building and 
facilities, enables management personnel, and property 
and facility managers, to quickly implement measures 
in their buildings and facilities, in order to deal with 
the pandemic situation. It is hoped that this TR will be 
of benefit to organisations and personnel to make the 
workplace safe. As the pandemic situation is evolving, 
there is a need to adapt and adjust the measures to suit 
the circumstances, moving forward.  

In addition to following these recommendations, as 
occupiers and visitors to the buildings and facilities, we 
should take personal responsibility by continuing the 
practice of wearing face masks, adopting hand hygiene 
and following safe distancing measures.

In this way, we can keep our buildings prepared and in 
a state of heightened vigilance, in order to ensure our 
collective safety. 
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Buildings are designed to support the health and 
wellness of occupants. In the past, the key priority of 
building codes and standards was to minimise energy use 
while providing adequate indoor air quality (IAQ). The 
American Society of Heating, Refrigerating and Air-Con-
ditioning Engineers (ASHRAE) deemed comfort levels as 
‘sufficient’, if at least 80% of a building’s occupants do 
not object to the ambient conditions. 

However, the scales have now tipped towards ensuring 
better IAQ in today’s pandemic world. Scientists have 
confirmed that airborne transmission plays a large role 
in the spread of the COVID-19 virus and are demanding 
new building standards that stipulate higher airflow, 
filtration and disinfection rates. 

In the last 18 months, we have seen a push to enhance 
the air-conditioning and IAQ codes and standards, includ-
ing ASHRAE 62.1-2019 (Ventilation for acceptable IAQ), 
Singapore Standard SS 553 : 2016 (Code of practice for 
air-conditioning and mechanical ventilation in buildings) 
and SS 554 : 2016 (Code of practice for indoor air quality 
for air-conditioned buildings).

With higher demands for a healthier indoor environment 
and cleaner air, air-conditioning systems would require 
more outdoor air intake, in turn, driving up energy 
use. Yet, we cannot compromise on energy efficiency, 
especially having set net-zero carbon emissions targets 
and more stringent ESG (environmental, social and 
governance) regulations. Against this backdrop lies a 
conundrum - how do we optimise IAQ and meet energy 
efficiency demands? 

The solution lies in leveraging built data through digi-
talisation. It starts with the age-old adage- understand 
thyself. For instance, are facilities managers getting suffi-
cient data about the buildings and occupancy patterns? 
Could maintenance engineers easily extract data from 
chiller plants, airside equipment and building systems? 
Are there sensors in the buildings to pick up salient envi-
ronmental factors?

OpenBlue digital suite of connected solutions
To help building owners and managers navigate these 
dynamic challenges, Johnson Controls has combined 
in-depth domain knowledge and digital innovation to 
provide the comprehensive, OpenBlue digital suite of 
connected solutions. They include:

• The OpenBlue Enterprise Manager (OBEM) which pro-

vides holistic visibility of the IAQ, occupancy and ther-
mal comfort environment, for spaces within the built 
environment. With a built-in, advanced fault detection 
and diagnostic module, it can also proactively uncover 
faults to support energy efficiency and predictive main-
tenance.

• The world’s first IAQ control - by leveraging artificial 
intelligence in our OBEM Performance Advisor and 
the Wells Reilly equation - to predict the spread of 
infectious diseases using real-time data, including on 
occupancy. The solution is well-suited for the current 
pandemic, where occupant health is of utmost priority, 
while balancing against clean air delivery and opti-
mised energy usage. The software computes the scores 
for infectious disease risk, IAQ and energy usage, based 
on multiple data input sources, to provide multi-solve 
recommendations. Coupled with machine learning 
over time, the solution will deliver desired outcomes.

Some of the largest property developers and for-
ward-looking organisations, including banks and ed-
ucational institutions in the region, are adopting our 
OpenBlue solutions. They are reaping significant energy 
efficiency improvements, while ensuring that work spaces 
are healthy and they enable occupants’ productivity. 

Leveraging existing domain expertise 
We can achieve the best outcomes for the built envi-
ronment, when we integrate the critical digital layer 
with efficient air-conditioning and mechanical ventila-
tion (ACMV) systems such as the award-winning YORK 
YZ magnetic-bearing chillers. Johnson Controls has a 
comprehensive range of chillers and heat pumps, built 
with smart, connected technology, that integrates well 
with the digital layer and building management systems. 
For example, together with the OBEM Plant Monitor and 
Central Utility Plant (CUP) optimisation modules, as well 
as a built-in digital twin, we can make chiller plants run 
at notably lower energy consumption levels than the 
average of 0.65 kW/ton.

Johnson Controls adopts a comprehensive approach that 
helps our customers and partners respond effectively 
and quickly during the current pandemic. Our holistic 
methodology covers assessment, remediation, effective 
ventilation, filtration, disinfection, isolation, monitoring 
and maintenance, that will support sustainable per-
formance outcomes, throughout the building’s entire 
lifecycle, with exacting safety standards.

by Terence Tan, Director, Digital Solutions, Southeast Asia, Johnson Controls

Digitalisation can help to resolve this conundrum in the built environment.

OF HEALTHY AIR AND ENSURING SUSTAINABILITY 

OPTIMISING THE SUPPLY 
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OpenBlue Enterprise Manager (OBEM) provides holistic visibility of the building’s IAQ, occupancy and thermal comfort environment. 
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A sector that has seen the need for a sharp ramp up of 
capacity and safety standards is healthcare. Because of 
the pandemic, many healthcare facilities across the world 
are stretched to their maximum and frontline health-
care professionals are continually exposed to a high risk 
of infection. At Johnson Controls, we are working with 
many healthcare customers across the globe to expand 
the capacity of existing medical institutions by building 
makeshift hospitals and putting up temporary facilities, 
upgrading and maintaining critical ACMV systems, as well 
as creating innovative solutions to provide clean air and 
safe environments for occupants of the facilities.

Building back better
The pandemic and increasing awareness of the climate 
change crisis have challenged us to rethink the design 
of facilities and redesign them for a transformed world, 
with ESG at the heart of the built environment. 

There is still a lot of work to be done, as many buildings 
are currently operating at sub-optimal levels, using dis-
parate and proprietary systems. A survey conducted by 
Johnson Controls revealed that despite a 80% drop in the 
occupancy rate in US commercial buildings, during the 
pandemic, less than 10% of the facilities cut energy use 
by more than 20%. 

The solution lies in digitalisation. Only by analysing the 
building data for actionable insights, can effective steps 
be taken to enable the optimisation of demand-based 
cooling and IAQ.

Backed by a strong domain knowledge and one of the 
largest portfolios of building solutions (including for ACMV, 

building controls, security and fire protection), Johnson 
Controls is committed to be the partner that helps compa-
nies and organisations move towards optimal outcomes.

More information can be obtained from  
www.johnsoncontrols.sg.

Johnson Controls deploys a holistic approach and comprehensive solutions for healthcare facilities.

Secure communications for Johnson 
Controls’ OpenBlue services
Johnson Controls has selected Tempered Networks 
to provide secure communications and network 
management for its OpenBlue services, further 
advancing cybersecurity leadership for the 
company's smart buildings technology ecosystem.

The agreement allows Johnson Controls to deploy 
Tempered Airwall as a core component of OpenBlue 
service offerings, to protect building automation 
customers worldwide. OpenBlue serves many 
different industries including commercial and civic 
workplaces, hospitals, schools, campuses, and 
stadiums.

Tempered Airwall will be integrated into OpenBlue 
Bridge technology, a gateway for secure edge to 
cloud communications.

Johnson Controls’ new OpenBlue services that 
leverage the Tempered Airwall platform will be 
available globally and addresses clear demand for 
improved cybersecurity and management.
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Healthcare professionals and scientists are on the 
frontlines in the fight against COVID-19. During these 
crucial times, what can other professionals, including 
engineers, do? 

Fortunately, building owners, engineers and facility 
managers can respond effectively to these challenges. By 
reimagining buildings as barriers to contamination, we 
can work together to enhance the built environment in 
ways that will have a meaningful impact on the health 
and well-being of occupants and visitors.

Optimising HVAC systems to combat COVID-19
Buildings have become a first line of defence in re-
ducing the transmission of an unseen but lethal viral 
threat. HVAC (Heating, Ventilation, and Air Condition-
ing) systems play a critical role in this defence. The 
American Society of Heating, Refrigerating and Air-Con-
ditioning Engineers (ASHRAE) says that “ventilation and 
filtration provided by heating, ventilating, and air-condi-
tioning systems can reduce the airborne concentration 
of SARS-CoV-2 and thus the risk of transmission through 
the air” [1]. 

The Centers for Disease Control and Prevention (CDC) of 
the US has made similar findings, and says that employ-
ers can decrease the spread of COVID-19 by maintaining 
a healthy work environment. 

“Consider improving the engineering controls using the 
building ventilation system”, the CDC suggests. These im-
provements may include increased ventilation rates and 
increased percentage of outdoor air circulating through 
the system [2].

Building owners and engineers have the opportunity to 
optimise the HVAC systems through the adoption of spe-
cific air filtration solutions to reduce the risk of pathogen 
transmission. 

The concept of Healthy Buildings
Well before the outbreak of COVID-19, the Healthy 
Building Movement had begun, to measure and improve 
air quality in the built environment, in order to improve 
productivity and health.

Creating a healthy building through HVAC systems and 
engineering controls is a key component of combatting 

LIVING WITH COVID-19 THROUGH 

ENGINEERING STRATEGIES
by Chong Wai Yen, Managing Director, Commercial HVAC, Carrier 
Singapore

Air-conditioning and mechanical ventilation systems can play an important role.

Figure 1: Minimising risks in the workplace. From ‘What Makes an Office Building ‘Healthy’’, by Allen J G & Macomber J D (April 2020), Harvard Business Review.

Mr Chong Wai Yen
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COVID-19. It is part of a strategy that balances the overall 
effectiveness with the financial impact it can have on a 
business.

HVAC systems can play an important role in preventing 
the spread of viruses. To ensure the proper indoor air 
quality (IAQ), an effective HVAC system should include 
some or all of the following:

• Ventilation: When outside air is not provided via sepa-
rate devices, the HVAC system should provide outside 
air, based on the size/use of the space. This can be 
achieved with simple tweaks in setting adjustments, 
adding new or retrofit equipment, or bringing in more, 
fresh, outside air to replace indoor air and help reduce 
airborne pathogens and other contaminants.

• Enhanced Filtration: Filters are rated on their ability 
to capture and retain particles of different sizes. The 
industry standard is a Minimum Efficiency Reporting 
Value (MERV) rating. Filters with MERV >13 have a sig-
nificant ability to capture particulate matter (PM) and 
smaller particles. HEPA (High Efficiency Particulate Air) 
filters are even more efficient and can capture bacteria 
and viruses.

• Other IAQ Devices: Numerous technologies are avail-
able to reduce the presence of contaminants. Ultra-
violet irradiation, ultraviolet photocatalytic oxidation, 
ionisation, plasma treatment, electrostatic precipita-
tion, activated carbon adsorption and other techniques 
can be adopted to specifically target volatile organic 
compounds (VOCs), bacteria and viruses. Some of 
these options can be made available as integral parts 
of the HVAC system.

Healthy Buildings and improved productivity 
While the current urgency around healthy indoor envi-

ronments in buildings revolves largely around stopping 
the spread of COVID-19, research has shown the poten-
tial impact of healthy environments to be much greater. 

Carrier funded a series of studies, in collaboration with 
researchers from the Harvard T.H. Chan School of Public 
Health’s Centre for Health and the Global Environment, 
also called the COGfx Studies. 

The first study found that improved indoor environmen-
tal quality doubled occupants’ cognitive functioning. It 
is also worth noting that occupants in high-performing, 
green-certified buildings had higher cognitive function 
(improved response time and performance) scores than 
occupants in similarly high-performing buildings that 
were, however, not green-certified.

The second COGfx study revealed the impact of ventila-
tion on cognitive functioning and evaluated the eco-
nomic and environmental costs against the health and 
productivity benefits of enhanced ventilation in office 
buildings. The findings of studies done across seven US 
cities were astounding. Improved productivity per person 
per year was observed to be USD 6,500. The increased 
productivity of an employee is said to be 150 times more 
than the resulting energy costs. 

The third and most recent study was conducted in six dif-
ferent countries and revealed that the cognitive function 
in office workers declines as the levels of fine particulate 
matter (PM2.5) and carbon dioxide (CO2) increase. Higher 
CO2 can be an indicator of poor ventilation in buildings. 
Mechanical ventilation, such as an HVAC system with 
efficient filtration, can help to protect building occupants 
from the negative cognitive effects of PM2.5 and CO2. 
This further supports the conclusion that IAQ is not only 
good for people's health and safety, it is also good for the 
bottom line - through increased productivity, fewer days 
of sick leave and better cognitive functioning.

Figure 2: Optimising HVAC systems to reduce COVID-19 transmission.
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Prioritising re-occupancy strategies 
Building owners, engineers and HVAC consultants, seek-
ing to prepare facilities for re-occupancy, may wish to pri-
oritise IAQ and proper ventilation. Building assessments 
are an excellent starting point, and once complete, there 
are a range of solutions available for optimising IAQ. 

Healthy indoor environments are not about a moment - 
they are part of a movement!
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Figure 3: The COGfx Study on 24 study participants demonstrated 
that improved indoor environmental quality doubled cognitive 
function test scores.

Carrier releases new TruVu Dual IP Advanced Application Controllers
To meet the need for precise, reliable automated 
control in the most demanding HVAC zone 
applications, Carrier has released a new line of TruVu 
Dual IP Advanced Application Controllers for the i-Vu 
building automation system. These controllers were 
designed to ease installation and enhance system 
control and monitoring. 

Designed for robust networking in single equipment 
and advanced zone control applications, the five new 
native Building Automation and Control Network 
(BACnet) controllers feature faster processors, dual 
IP high-speed communications ports and higher-
capacity memory. All support the full line of Carrier’s 
communicating and non-communicating sensors and 
actuators, and feature an expansion port designed to 
accommodate future communication cards. Options 
include basic control, BACnet or MODBUS integration, 
on-board air flow sensors and future support for 
Input/Output (I/O) point expanders. The new BACnet 
controllers also support sophisticated network 
redundancy via high-speed IP communication.

“By combining and connecting advanced hardware 
and software technologies in innovative ways, we 
wanted to create a new line of controllers and 
accessories with the connectivity, power, memory 
and flexibility needed for the most demanding 
control applications in the industry. The overriding 
goal was to make those HVAC systems more energy-
efficient and cost-effective to operate. But we also 
wanted them to make life easier for everyone - 
from system designers and equipment installers 
to facilities managers and building owners - on a 
practical day-to-day basis”, said Mark Jones, Business 
Manager, Commercial Controls, Carrier.

Built-in, fail-safe dual Ethernet ports support daisy 
chain topologies to make installation easier, and 
support for IP network Ring topology using Rapid 
Spanning Tree Protocol (RSTP) facilitates network 
redundancy. All programs and historical data are 
stored in non-volatile memory, eliminating the need 
for batteries, while a capacitor-backed real-time clock 
keeps time for up to three days during power failures 
and network interruptions. USB ports provide local 
access for system start-up and troubleshooting.

All of the new models are fully compatible with 
Carrier’s pre-engineered application libraries and 
support custom control sequences using the Snap 
graphical programming tool.

The new TruVu Dual IP Advanced Application 
Controllers and accessories are available for order 
through Carrier sales offices worldwide.

Carrier’s TruVu controllers for the i-Vu building automation 
system help provide comfort, control, and energy savings.
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Mr Eden Jang, a Chemical Risk Engineer with HDI Global SE Singapore, tells ‘The 
Singapore Engineer’ that the Chartered Engineer (CEng) certification is proof of 
one’s competence and expertise and that it has a reach even overseas. 

The Singapore Engineer (TSE): Could you provide a few 
highlights of your education and career to-date includ-
ing the awards and commendations received?

Mr Eden Jang (EJ): I received my Master of Science 
degree in Safety, Health and Environmental Technology, 
from the Department of Chemical and Biomolecular 
Engineering, National University of Singapore.

I am currently a Chemical Risk Engineer, specialising in insur-
ance risk surveys and risk mitigation for energy assets (e.g. 
refineries and petrochemical complexes). Prior to this, I have 
held appointments in areas such as Process Safety and Plant 
Management, for a petrochemical facility in Singapore.

I am a Chartered Engineer (Chemical and Process), regis-
tered with the Institution of Engineers, Singapore (IES) and 
the UK Engineering Council. I am also a Member of the In-
stitution of Chemical Engineers (IChemE) and a Professional 
Process Safety Engineer registered with IChemE.

TSE: What is the most meaningful career achievement 
for you so far, and why?

EJ: I was involved in ‘Phase 0’ of the Singapore Safety 
Case regime and was actively involved in the develop-
ment and submission of the Safety Case Report. The 
development and submission process was challenging, 
as we were considered a pioneer in the Singapore Safety 
Case regime, with the preparation of the report done 
wholly ‘in-house’. 

I was the predictive aspect leader and advisor on both 
the technical aspects and the ALARP demonstration 
section. The team and I had to demonstrate our adopted 
methodologies to the authorities and further justify our 
position to the UK Health and Safety Executive (UK HSE) 
Consultants who were providing advice to the authori-
ties. There were many technical challenges and debates, 
but I was very glad that we managed to hold our ground, 
based on our technical competence and expertise.  

TSE: Could you briefly describe the scope of your cur-
rent duties?

EJ: In a nutshell, I conduct insurance surveys on energy 
assets within the Asia Pacific and the Middle East regions. 
During these surveys, I assist organisations to identify the 
associated risks and opportunities, and provide recom-
mendations to mitigate the risks, based on recognised 
international codes, standards and best practices.

I would also identify probable loss scenarios associat-
ed with the assets and evaluate the relevant property 
damage and business interruption loss values, as part of 
a comprehensive insurance risk management service.

TSE: What are some of the projects that you are cur-
rently involved in?

EJ: I am a member of the working group tasked to develop 
SS 667 : 2020 - Code of practice for handling, storage and 
processing of combustible dust.

In my current role, I am also involved in research work on 
flammable vapour cloud dispersions in tank farms.

TSE: What motivated you to become a Chartered 
Engineer?

EJ: The Chartered Engineer (CEng) certification is a tes-
tament to the breadth and depth of understanding, and 
experience, acquired in various subjects. This becomes 
particularly important in certain roles as it assures em-
ployers and clients of your ability to manage the work 
assigned to you and provide the necessary technical 
advice on certain speciality topics.

It is also important to note that the CEng status is highly 
respected in countries where similar certification has 
been established. 

TSE: How do you think becoming a Chartered Engineer 
has assisted you, and will assist you in the future?

EJ: The CEng framework requires one to continually keep 
up with the advancements in engineering. By keeping a 
log of your development and growth, it will be easy for 
you to identify areas that you are interested in, and areas 
where you need to improve. This will enable you to take 
the necessary action to stay abreast of developments. 

TSE: What advice would you give engineers who aspire 
to obtain the Chartered Engineer certification?

EJ: I would say, “Expose yourself to challenges as this 
expands your horizon and knowledge”. It would also be 
good to find a subject in which you have an interest and 
develop further expertise in that subject. Never stop 
learning, formally and informally, and keep track of your 
progress, so it would be easy for you to demonstrate 
your competencies when you make the submission for 
the CEng certification. 

Mr Eden Jang

BROADENING
YOUR CAREER HORIZONS 
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As part of its transformation efforts, National 
Environment Agency (NEA) works closely with the 
industry and research community to identify key 
challenges and capability development opportunities 
in the environmental services industry. Through 
engagement with the industry and research community, 
problem statements are identified and innovation calls 
are launched to crowdsource for suitable technologies 
and solutions for development and test-bedding.

In line with its concerted approach towards promoting 
environmental sustainability, and to develop local 
capabilities in this regard, the NEA has awarded four 
new projects under the ‘Closing the Waste Loop’ R&D 
initiative.

The ‘Closing the Waste Loop’ R&D Initiative is a SGD 
45 million R&D programme, announced in December 
2017, that has been supporting Singapore’s efforts 
towards becoming a Zero Waste Nation. The programme 
encourages collaborations between institutes of 
higher learning, research institutes and private sector 
partners to develop technologies and solutions to tackle 
challenges posed by increasing waste generation, scarcity 
of resources and land constraints for waste management.

Two of these four projects have been awarded to 
Nanyang Technological University, and one each to the 
Institute of Chemical & Engineering Sciences under the 
Agency for Science, Technology and Research, and to the 
National University of Singapore.

Three of these projects seek to develop capabilities for 
the management of non-incinerable waste, which will 
contribute towards the Singapore Green Plan’s target of 
reducing the waste sent to Semakau Landfill per capita 
per day, by 20% by 2026, and 30% by 2030. Should 
these R&D projects succeed and subsequently get 
implemented, up to 100 thousand tonnes per year, or 
almost half of Singapore’s non-incinerable waste, stand 
to be diverted from Semakau Landfill.

The fourth project has been awarded for the site 
investigation and characterisation of landfilled materials 
at the Phase 1 cells of Semakau Landfill, with a view 
towards recovering useful resources from such materials. 
Such capabilities, similarly, would help to prolong the 
lifespan of Semakau Landfill beyond the current 2035.

Each of the above projects is to set to run for about three 
years.

‘CLOSING THE WASTE LOOP’ R&D INITIATIVE 
NEA AWARDS FOUR NEW PROJECTS UNDER THE 

The programme supports Singapore’s efforts towards becoming a Zero Waste Nation.

Semakau Landfill: The National Environment Agency (NEA) received the 2019 Hassib J. Sabbagh Award for Engineering Construction Excellence, from the 
World Federation of Engineering Organizations (WFEO), for the development of Semakau Landfill. Image: NEA.
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CleanEnviro Summit Singapore Catalyst 2021 discusses climate-resilient cities

Project name Host Institution Proposed Outcomes

Conversion of spent fluid 
catalytic cracking catalyst 
into value-added precipitated 
silica

Institute of Chemical & Engineering 
Sciences, Agency for Science, 
Technology and Research

Collaborator
• ECO Special Waste Management  

Pte Ltd

This project aims to convert spent catalysts into 
value-added precipitated silica and rare-earth 
metals through acid leaching and silica purification.

The by-products of the process include brine and 
calcium carbonate which could be used for land 
reclamation.

The project could jumpstart the recovery of 
materials from spent catalysts and divert up to 
90% by weight of the spent catalysts being sent to 
Semakau Landfill from refineries. The technology 
could also potentially be applied to other forms of 
spent catalysts.

Utilisation of freshwater 
sludge and carbide sludge to 
produce expansive agent for 
civil engineering applications

Nanyang Technological University

Collaborators
• American Concrete Institute-

Singapore Chapter
• New Soil Technologies Pte Ltd
• Pan-United Concrete Pte Ltd
• WKS Industrial Gas Pte Ltd

This project aims to develop expansive agent, a high 
value-add product for civil engineering applications, 
from freshwater sludge and carbide sludge.

The proposed expansive agent would see demand 
from the construction industry.

Cost-effective removal and 
recovery of heavy metals 
from non-incinerable wastes 
for recycling and reuse with 
near-zero waste discharge

National University of Singapore

Collaborators
• NSL Chemicals Ltd
• Origgin Ventures (Singapore) Pte Ltd

This project aims to develop a closed-loop system, 
with near-zero waste discharge for the recovery 
of heavy metals from toxic industrial sludge and 
sewage sludge incinerated ash. The treated solid 
sludge/ash has potential applications in agriculture, 
horticulture and construction.

Senior Minister of State for Sustainability and the 
Environment, Dr Amy Khor, opened the CleanEnviro 
Summit Singapore Catalyst 2021 (CESG 2021) to more 
than 200 participants including leaders and policy 
makers in business, government and international 
institutions. The by-invitation event, now in its 
third edition, was themed ‘Enhancing Sustainable 
Development in a Pandemic World’. 

Across two high-level plenary sessions, thought 
leaders from industry, academia and the government 
discussed and shared insights on what constitutes 
a strategic blueprint for climate-resilient cities, and 
how cities can build resilience against public health 
threats. 

The panellists included Her Excellency, Jo Tyndall, 
New Zealand High Commissioner to Singapore; Mr 
Nirarta Samadhi, Country Director of the World 
Resources Institute Indonesia; Professor Teo Yik Ying, 
Dean of the Saw Swee Hock School of Public Health 

at the National University of Singapore; and Ms 
Dechen Tsering, Regional Director of UN Environment 
Programme. 

Mr Dalson Chung, Managing Director of CESG, 
said, “The COVID-19 pandemic has highlighted the 
importance of enhancing sustainable development 
in a pandemic world. Throughout the event, key 
discussion points included how policy makers 
in the Asia-Pacific region are exploring to pivot 
development towards climate-resilient cities, and 
the factors in building systemic preparedness and 
resilience against public health threats. We look 
forward to facilitating continuous environmental 
conversations and solutions, as we rethink the 
fundamentals for a more resilient, clean and green 
future”.

CESG Catalyst 2021 is the flagship event leading up 
to CleanEnviro Summit Singapore 2022 (CESG 2022) 
which will be held from 17 to 21 April 2022.

Projects awarded under the Request For Proposal for ‘Landfill Avoidance and Value Recovery from Non-incinerable Waste’.
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NEA commences next stage of Tuas Nexus Integrated Waste  
Management Facility

In late July, the National Environment Agency (NEA) 
announced that it will commence the next stage of 
Tuas Nexus Integrated Waste Management Facility 
(IWMF) Phase One development, comprising the 
development of a 400 tonnes per day (tpd) Food 
Waste Treatment Facility (FWTF) and an 800 tpd 
Sludge Incineration Facility (SIF). The construction 
of these facilities will play a key role in realising 
Singapore’s vision of a Zero Waste and Circular 
Economy. Following an open tender process, 
NEA awarded the Engineering, Procurement and 
Construction (EPC) Package 2 contract to UES 
Holdings Pte Ltd (UESH) - China Harbour (Singapore) 
Engineering Company Pte Ltd (CHEC) Joint Venture at 
a contract value of SGD 428 million. The submitted 
proposals were evaluated based on their process 
design and optimisation, resource efficiency, Green 
Mark initiatives, plant layout and value for cost.

Being built by PUB, Singapore’s National Water Agency, 
and NEA, Tuas Nexus is Singapore’s first integrated 
used water and solid waste treatment facility. It 
is an innovative and sustainable solution to meet 
Singapore’s long-term used water treatment and solid 
waste management needs. The co-location of two 
mega facilities - PUB’s Tuas Water Reclamation Plant 
(Tuas WRP) and NEA’s IWMF - will optimise land use 
and improve energy and resource recovery from used 
water and waste. Compared to existing stand-alone 
facilities, Tuas Nexus is expected to result in savings of 
more than 200,000 tonnes of CO2 annually.

Unlike existing Waste-to-Energy (WTE) plants, Tuas 
Nexus IWMF will adopt an integrated approach to 
process multiple waste streams including food waste 
and sludge. This will increase resource and energy 
recovery while further reducing the environmental 
footprint and land use.

Material handling synergies
When completed, IWMF’s FWTF will be Singapore’s 
primary facility for the treatment of source-
segregated food waste. At the FWTF, inorganic 
materials will first be separated from food waste. The 
food waste fraction will then be turned into a slurry 
which will be co-digested with used water sludge 
at the Tuas WRP. The co-digestion of food waste 
slurry and used water sludge will increase biogas 
production at the Tuas WRP and improve energy 
recovery from waste.

The biogas produced will be combusted at the IWMF 
to enhance its overall plant thermal efficiency and 
power production. The electricity generated by IWMF 
will be sufficient to sustain the operations of Tuas 
Nexus and excess electricity will be exported to the 
national grid. When fully operational, the amount of 
excess electricity exported to the grid by IWMF will 
be able to power up to 300,000 four-room HDB flats.

The SIF at IWMF will also treat dewatered sludge 
generated from the Tuas WRP. This eliminates the 
need for Tuas WRP to truck the dewatered sludge 
to another location for treatment, thus reducing the 
carbon footprint. The steam produced by the SIF 
will be used by Tuas WRP for its Thermal Hydrolysis 
Process to pre-condition the used water sludges prior 
to anaerobic digestion, as well as for greasy waste 
treatment. The flue gas from the SIF will be treated in 
a wet scrubber for clean emissions.

The 400 tpd FWTF and 800 tpd SIF, together with 
the 2,900 tpd WTE Facility and 250 tpd Materials 
Recovery Facility, which were awarded under a 
separate EPC contract in 2020, form the Tuas Nexus 
IWMF Phase One development. Phase One is 
expected to be completed in 2025.

Project name Host Institution Proposed Outcomes

‘Breaking the ground’ 
in Semakau Landfill: 
technological solutions 
for site investigation and 
material reuse

Nanyang Technological University

Collaborators
• JFE Engineering Corp
• NSL Chemicals Ltd
• REMEX Minerals Singapore Pte Ltd

This project entails detailed site investigations and 
characterisation of the landfilled mixed materials 
in the cells at Phase 1 of Semakau Landfill. The 
objectives are to study the technical feasibility of 
extracting the mixed materials, and to examine 
the approaches to use the recovered materials as 
aggregates replacement.

If the findings show the excavation and reuse of mixed 
materials to be technically and economically feasible, 
this will inform the options to extend the lifespan of 
Semakau Landfill.

Project awarded under the Request For Proposal for ‘Site Investigation and Characterisation at Phase 1 of Semakau Landfill for Material Recovery’.
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FOR WATER RESEARCH AS PART OF RIE2025

PUB, Singapore’s National Water Agency, has received 
SGD 51 million from the National Research Founda-
tion, Singapore (NRF) under the Competitive Funding 
for Water Research (CWR) programme, as part of the 
Research, Innovation and Enterprise 2025 (RIE2025) 
Plan. This is the fourth tranche of RIE funding received 
by PUB, which will be used to develop innovative and 
high-impact solutions to meet national water needs 
over the next five years. This CWR programme forms 
part of the larger Innovation and Enterprise (I&E) 
strategy to develop and commercialise cutting-edge 
water technologies to cement Singapore’s position as 
a global hydrohub.

With the country’s water demand expected to almost 
double by 2060, continuous research and development 
(R&D) is required to spur innovative solutions that can 
ensure a secure and sustainable water supply for the 
future. Areas of focus identified for R&D include reducing 
energy use in seawater desalination, increasing energy 
self-sufficiency in used water treatment and reducing 
industrial water demand. In line with the Singapore 
Green Plan 2030, two new areas of research for the wa-
ter sector are also included in RIE2025, to address future 
challenges brought about by climate change. They are   
‘Waste Reduction and Resource Recovery’ and ‘Climate 
Science and Adaptation’.

Focus areas under RIE2025 for CWR programme
Based on the two new focus areas, PUB has launched the 
first two Request-for-Proposals (RFPs) under the RIE2025 
CWR programme for ‘Recovering Chemicals & Minerals 
from the Water Loop’, and ‘Projecting the Impacts of 
Climate Change on Singapore’s Water System’.

Under the first RFP, PUB is seeking technologies and 
solutions that can recover the following two categories 
of useful resources:

• Chemicals needed in water and used water treatment 
processes from local waste streams.

• Rare metals relevant to industries from the brine  
produced through seawater desalination.

The second RFP aims to study the impact that climate 
change will have on the Singapore water system for the 
next 10, 20 and 40 years, in order to guide the formu-
lation of future adaptation strategies. The study will 
address two focus areas, namely, the impact of climate 
change on water quality and on PUB infrastructure. 

Applicants are also free to propose other areas of study, 

except on topics related to flooding and coastal protec-
tion, where separate studies are already ongoing.

Applications for the RFPs close on 26 November 2021. 

PUB RECEIVES SGD 51 MILLION FUNDING 

First two RFPs (Request for Proposals) launched to cover new research areas in water loop resource 
recovery and impact of climate change on Singapore’s water system.

Examples of past R&D projects 
Company: AeroLion Technologies. Objective of R&D 
project: Robotics and drone solutions to minimise 
manpower required in operations and maintenance. 
Outcome: Since 2018, AeroLion Technologies 
conducted R&D to develop a miniature unmanned 
aerial vehicle (UAV) that could carry out autonomous 
inspections in deep underground areas with no 
communication signals, location services or lighting, 
such as PUB’s Deep Tunnel Sewerage System (DTSS), 
minimising the manpower required. PUB awarded a 
contract to AeroLion Technologies in 2020 to deploy 
their UAV system to inspect around 120 km of closed 
drains at 93 locations over the next three years.

Company: Jacobs. Objective of R&D project: 
Enhance resilience of operations at Changi Water 
Reclamation Plant. Outcome: A first-of-its-kind 
Digital Twin for the Changi Water Reclamation Plant 
(CWRP) in 2019 by Jacobs, that can simulate the 
consequences of various operational scenarios (e.g. 
power or equipment failures) and help operators 
to prepare for such events. Beyond simulations, 
predictions of imminent deviations in treatment 
processes and poor effluent quality were also tested, 
that can provide early warning to operators. These 
capabilities developed through R&D have enhanced 
the resilience of operations at CWRP today.

Company: EnvironSens. Objective of R&D project: 
To optimise the detection of heavy metals and 
cyanide in PUB’s sewerage network. Outcome: 
The Microbial Electrochemical Sensor (MES) was 
developed by EnvironSens, which was supported 
under a translational grant call in 2016. Using 
the grant, EnviroSens increased the technology 
readiness level of the sensor, and simplify its 
operation and maintenance regime. Today, PUB has 
installed 100 of these units in various parts of its 
sewerage network to provide round-the-clock alerts 
on toxic materials discharged into the sewers.
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TO ENCOURAGE THE ADOPTION OF ROBOTICS AND AUTOMATION

A new Integrated Robotics & Automation Solutions initia-
tive for the Built Environment (BE) sector was announced 
by Mr Tan Kiat How, Minister of State for National De-
velopment and Communications and Information, at the 
‘CEOs in Conversation’ on Day 3 of the International Built 
Environment Week 2021 (IBEW 2021). In his keynote 
address, he also called for robotics & automation (R&A) 
solution providers to participate in the Call for Proposals 
(CFP) for Integrated Robotics & Automation solutions by 
the Building and Construction Authority (BCA) and Info-
comm Media Development Authority (IMDA).

Key enabler for transformation
R&A will be a key enabler for industry transformation 
under the digitalisation pillar of the Construction Indus-
try Transformation Map (ITM), supported by the Con-
struction and Facilities Management Industry Digital Plan 
(IDP) for broad-based digital transformation of SMEs.

The ITM was launched in October 2017 to trasnform the 
construction industry via three main areas - Design for 
Manufacturing & Assembly (DfMA), Green Buildings and 
Integrated Digital Delivery (IDD). 

Besides improving productivity, digitalisation can also 
help build up the BE sector’s resiliency. The current 
COVID-19 pandemic has highlighted the need to acceler-
ate adoption of R&A solutions to reduce dependency on 
low-skilled manpower.

Today, there are opportunities for BE firms to tap on 
funding schemes and incorporate R&A solutions into 
workstreams to transform the way we build and main-
tain. The latest initiative is the Integrated Robotics & 
Automation Solutions, funded through IMDA’s Advanced 
Digital Solutions (ADS) support. 

Successful BE SMEs and larger enterprises will be provided 
with up to 80% funding support for qualifying costs, to 
adopt these integrated solutions. In the same vein, BCA 
would like to encourage solution providers with ready R&A 
solutions to step forward and participate in the CFP. 

The funding would support BE enterprises to implement 
R&A solutions in a cost-efficient and scalable manner to 
achieve the following:

• Reduce reliance on low-skilled manpower and in-
crease productivity: The ongoing COVID-19 situation 
has made it even more important to reduce reliance 
on low-skilled workers. Adoption of autonomous R&A 
solutions by BE firms can potentially bring long-term 
sustainable benefits to the firms and the BE sector. 
Potential R&A applications could help to improve 
productivity by automating and speeding up various 

labour-intensive and trade-specific tasks like painting, 
drilling and carrying materials on-site.

• Improve safety at worksites: The use of R&A solutions 
could automate trade-specific tasks and provide oppor-
tunities to improve workplace safety and health. Spe-
cifically, R&A could reduce the risk of falls from height 
and injuries associated with lifting and transporting 
heavy equipment within the worksites. Potential appli-
cations of R&A solutions include work at height such as 
façade maintenance and inspections.

Interested R&A solution providers may register their in-
terest to participate in the CFP for the Integrated R&A for 
the built environment by sending their solution propos-
als to info@imda.gov.sg.

Ecosystem ready for test-bedding and launching 
solutions
BCA has also put in place an ecosystem to support R&A 
solution providers, from early research and innovation 
stages through to downstream deployment. 

Supporting initiatives include the following:

• Built Environment Living Laboratory Framework (BE 
LLF): The BE LLF was launched last year to facilitate 
test-bedding of R&A solutions in living laboratories, 
allowing BE firms to trial new emerging technologies. 
More than 30 innovative proposals have been submit-
ted by more than 10 companies. Examples of available 
test-bedding sites include Punggol Town and Jurong 
Lake Gardens. 

• Building Innovation Panel (BIP): The BIP was formed in 
2011 as a multi-agency platform to facilitate in-princi-
ple acceptance (IPA) for innovative building solutions 
that may meet with some regulatory challenges. The 
scope of the BIP was expanded in 2019 to include 
areas like R&A, advanced and sustainable building 
materials, and green building technologies. To-date, 
the BIP has helped obtain IPAs for two R&A solutions, 
52 Prefabricated Prefinished Volumetric Construction 
(PPVC) systems and 46 Prefabricated Bathroom Unit 
(PBU) systems, for adoption in local projects.

One of the two R&A solutions that obtained IPA was 
an autonomous Robo-Carrier developed by Shimizu. 
Construction materials (up to 1,000 kg in weight) can 
be transported by the robot from the loading bay to the 
designated location on the same floor or on a different 
floor, based on a pre-determined route planned by the 
builders. The Robo-Carrier is projected to improve site 
productivity by at least 30% and will be deployed at 
Mount Alvernia Hospital Extension project in Q4 2021.

BCA AND IMDA LAUNCH NEW INITIATIVE 

The aim is to improve productivity and reduce labour dependency in the built environment sector.
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Substantial generation of savings in time, costs and 
resources, and enabling work to carry on despite the 
ongoing pandemic - these are some of the benefits that 
firms and project teams have realised through adopting 
IDD in their processes, from the onset. IDD also builds 
up a highly skilled workforce that can apply the latest 
technologies in architecture, engineering, construction 
and operations technologies.

Congratulating this year’s winners, BCA’s Chief Executive 
Officer, Mr. Kelvin Wong, said, “The benefits are clear - 
many projects which implemented IDD have reported 
increased time-, cost-, manpower- and resource-savings. 
We expect more of such results in the future, given 
the increasing number of firms and projects which are 
embracing IDD. This is not surprising as IDD allows entire 
project teams to better collaborate, and paves the way 
for deeper cross-discipline interactions that bring the 
earlier-said benefits. Experience in IDD adds a lot of 
value to an individual working in the Built Environment 
sector and we foresee the demand for IDD job roles to 
grow in the next few years”.

The inaugural BCA IDD Awards were announced 
during the International Built Environment Week 2021 
(IBEW2021).

Organised by the Building and Construction Authority 
(BCA) together with RX, IBEW 2021 was held from 7 to 
10 September 2021. Themed ‘Re-imagining the Future’, 
IBEW 2021 featured presentations and discussions about 
the future for the sector, and highlighted the trends and 
opportunities that will facilitate business growth and 
transformation.

WINNERS (CATEGORY: FIRMS)

WINNERS (CATEGORY: PROJECTS)

PLATINUM AWARD WINNERS (CATEGORY: FIRMS)
ONG&ONG Group 
ONG&ONG Group is one of two Platinum Award winners 
recognised for their exemplary implementation of IDD in 
their own organisations. 

In 2018, ONG&ONG Group initiated the workplace, 
workforce and workflow transformation for new 
technology adoption, cross-disciplinary integration, new 
breakthroughs and productivity gains. 

The group invested in a cloud-based solution to shift 
towards a Common Data Environment (CDE) and enable 
remote working arrangements which proved essential 
in limiting disruption to business operations during the 
COVID-19 pandemic. The group was one of the few 
pioneers in Asia to attain the ISO 19650 certification for 
international BIM standards in 2020, opening business 
opportunities in both the local and international 
markets, even in the current pandemic climate.

ONG&ONG Group also set up a Digital Technology 
department, a centralised IDD driver to formulate 
IDD project execution strategy and conduct internal 
training programmes for staff to ensure everyone is 
equipped with the relevant knowledge and skillsets 
in BIM and Virtual Design and Construction (VDC). To 
further optimise IDD workflow, an in-house software 

RECOGNISE 17 OUTSTANDING FIRMS AND 
BUILDING PROJECTS

INAUGURAL BCA INTEGRATED DIGITAL DELIVERY AWARDS 

Winners lauded for their efforts in applying Integrated Digital Delivery (IDD) to improve overall 
productivity and resilience.

AWARD FIRM

PLATINUM
 

ONG&ONG Group Pte Ltd

Woh Hup (Private) Limited

GOLDPLUS

 
 

Lendlease Singapore Pte Ltd

MOH Holdings Pte Ltd

Surbana Jurong Consultants Pte Ltd

GOLD 
 
 

CPG Corporation Pte Ltd

Kimly Construction Pte Ltd

Lum Chang Building Contractors Pte Ltd

AWARD PROJECT

PLATINUM
 

Paya Lebar Quarter

Kallang Polyclinic & Long Term Care Facility

GOLDPLUS

 
 

Rivière and Fraser Residence Promenade

LTA Contract N110 - Design and Construc-
tion of North-South Corridor (Tunnel) 
between Ang Mo Kio Avenue 3 and Ang 
Mo Kio Avenue 9 

79 Robinson Road

GOLD 
 
 

Ang Mo Kio 23 Nursing Home

Kranji Green (JTC Multi-Storey Recycling 
Factory)

JTC Logistics Hub

Tampines N6 C4&C5
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INAUGURAL BCA INTEGRATED DIGITAL DELIVERY AWARDS 
development team was formed to develop BIM 
automation tools and customisation. Other in-house 
efforts such as digital campaigns, newsletters and 
induction programmes also helped to build interest 
and encourage a culture of continuous learning. A 
‘Digital Technology Support’ online forum was set 
up to facilitate open discussions among staff to help 
address issues and challenges, and share the latest 
developments.

Mr Ashvinkumar Kantilal, Group Chief Executive Officer 
of ONG&ONG Group, said, “Some three years ago, at 
our annual group corporate retreat, the theme was 
‘Disruptor vs Disrupted’. Collectively, all the directors 
in our Singapore and regional offices agreed that we 
will be the disruptors. This attitude resulted in greater 
work-related mobility through hot desking, coupled with 
increased digitalisation using more automation tools, 
AR/VR solutions and being 100% on cloud platforms. The 
interconnectivity within the group became seamless, 
and this investment has helped us to be better prepared 
and equipped to navigate the COVID-19 impact on our 
business and allowed us to continue to serve our clients 
and look after the projects with minimal disruption”.

Woh Hup Pte Ltd
Woh Hup Pte Ltd (Woh Hup), the other Platinum Award 
winner was recognised for the outstanding achievements 
the company made in adopting the use of IDD for 
large-scale, complex projects, such as C821A Kim Chuan 
Depot Extension, Punggol Digital District and the iconic 
Jewel Changi Airport. As one of the earlier adopters 
of IDD in the industry, since the start of its journey in 
2008, Woh Hup has nurtured its IDD capability over the 
years and beefed up its digital modelling team to almost 
100 staff to-date. More recently, digitalisation efforts 
enabled Woh Hup to tackle the COVID-19 pandemic 
without major disruptions in productivity and efficiency, 
particularly during the post-Circuit Breaker period when 
many in the construction industry were facing challenges 
to restart.

Woh Hup has demonstrated strong leadership in driving 
IDD adoption not just within the firm, but also within 
its supply chain and by its partners. The firm has made 
extensive efforts in conceptualising and implementing 
its own in-house IDD training programmes for its project 
teams and subcontractors, thereby allowing the entire 
value chain to enjoy the benefits of digitalisation. 

Some examples of productivity gains arising from IDD 
adoption by Woh Hup include:

• Cutting down the time needed for modelling efforts 
by almost a third, through the adoption of automation 
software.

• Digitalised methods, used to replace several manual 
processes on-site and off-site, resulted in the saving of 
two-thirds of the time required for inspections.

• Digital solutions used for defects management during 
the project completion stage yielded time savings of 
approximately 44%.

PLATINUM AWARD WINNERS  
(CATEGORY: PROJECTS)

Kallang Polyclinic 
The first of two Platinum Awards was given to the Kallang 
Polyclinic and Long-Term Care Facility, in recognition of 
the project being a showcase for IDD implementation 
in the design, fabrication, building and maintenance 
phases of the project. For example, the builder, Tiong 
Seng Contractors Pte Ltd, deployed innovative solutions, 
such as the in-house-developed TS Connect solution, to 
digitally manage and optimise the design, scheduling 
and production of the project’s Prefabricated, Pre-
finished Volumetric Construction (PPVC) modules. 
This allowed 80% of the PPVC modules to achieve a 
seven-day production cycle. In addition, its Virtual 
Reality applications, also developed in-house, allowed 
project progress meetings to be done in an immersive 
3D virtual environment, making key milestones like 
decision-making more efficient, and resulting in a 30% 
improvement in overall time savings.

The adoption of digital technologies also took away the 
constraints of physical meetings, particularly during the 
pandemic, and allowed all parties to gain access to real-
time updates and progress of the project, remotely. By 
integrating IDD with productive construction methods, 
including advanced precast and PPVC, the project team 
was able to minimise the impact from time lost due to 
delays caused by the pandemic.

“BIM and IDD truly helped to elevate our level of collaboration 
and integration to the next level, with all our stakeholders. 
What is even more exciting is that the IDD process we 
have kickstarted, is constantly improving and evolving, 
driven by the stakeholders themselves, to ensure that it 
benefits all within the value chain”, said Mr Edwin Lee, 
Business Unit Head, Tiong Seng Contractors Pte Ltd.

Paya Lebar Quarter
The second Platinum Award was won by Paya Lebar Quarter 
(PLQ), a mixed-used development developed by Lendlease. 
With strong support and investment in the adoption of 
IDD by the project team, it was possible to leverage the 
benefits of digitalisation across the project lifecycle, for 
example, through efficient data exchange across the project 
parties, from digital design to fabrication, construction, and 
through to asset management. Post-construction, PLQ’s 
Smart Facility Management (FM) platform provides FM 
managers with an overview of total building performance, 
with automated workflow, AI, and data analytics enhancing 
overall operational efficiency and reducing cost. This 
resulted in 30% energy savings within the first year of 
operations.

“Lendlease is thrilled to have its IDD work acknowledged 
by the BCA with this award. The IDD approach on PLQ 
was fully leveraged by Lendlease’s integrated model and 
led to faster, safer and better-quality outcomes during 
construction. Additionally, it has set up an accurate data 
platform for our operational teams to capture insights 
and drive operational efficiency”, said Mr Richard Paine, 
Managing Director, Paya Lebar Quarter, Lendlease. 
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INTRODUCTION
In the article ‘Design Economics of Multi-Purpose 
Offshore Wind Farms’, included in the March 2021 Issue 
of ‘The Singapore Engineer’, published by IES [1], a 
cost-saving idea for the development of a multi-purpose 
offshore wind farm was proposed, to reduce the lifetime 
cost of the project. The most significant suggestion in it 
is to bridge-link all the wind turbines, which will result in 
major savings in the array cable costs including the cost 
of materials, installation, operation and maintenance. 

The bridges can also function both as array cable trays 
and as an offshore solar farm. Effectively, the offshore 
wind farm is transformed into a semi-onshore wind farm, 
where accessibility is greatly improved by a network of 
inter-connecting bridges and everyone can have easy 
access to each of the 100 wind turbines. The need for 
array cable installation vessels, crew transfer vessels and 
service operation vessels will almost vanish. However, 
there are other cost-cutting areas worthy of in-depth 
investigations. 

This article explores a different approach in relation 
to installation, maintenance and decommissioning of 
offshore wind turbines. A similar idea was published in 
IES Journal in 2010 [2]. To appreciate the magnitude of 
the cost-saving that is possible with this concept, it is 
more meaningful to consider a hypothetical wind farm 
design project, based on a simple design, that will enable 
developers to quantify the possible reduction in the 
investments. A note of caution is necessary, in that this 
is a simplified design, based on simple calculations and 
years of offshore engineering experience to support the 
‘great savings possible’ argument. The design is based on 
API-RP-2A and the AISC Steel Construction Manual, but 
does not follow the IEC 61400-6, 2020 code. 

DESIGN OBJECTIVES
To minimise the project cost, we should consider 
reducing the weight of the standard, tubular column, 
wind turbine tower, and making it more maintenance-, 
installation-, and decommissioning-friendly. This means 
that we should avoid the deployment of jack-up, wind 
turbine installation vessels, semi-submersible heavy lift 
barges and big helicopters. This article seeks to promote 
the following actions, to achieve huge savings:
• Fabricate and fully assemble all the wind turbines in 

the yard.

• Loadout all the fully-built wind turbines, in a vertical 
position, onto the trimaran construction vessel. In our 
design example, the trimaran vessel can accommodate 
three whole wind turbines, in one mobilisation.

• Tow to site and install the turbines using the float-over 
method. All the foundation jackets have been pre-in-
stalled.

• The trimaran vessel returns to base for a loadout of 
additional wind turbines and their mobilisation. Alter-
natively, more trimarans can be built to speed up the 
project schedule.

• Use the same type of trimaran vessel to decommission 
all the wind turbines when the wind farm design-life 
has matured.

DESIGN BASIS

DESIGN ASSUMPTIONS
• There are 100 turbines in the wind farm and they are 

all bridge-connected to provide support for the solar 
panels and the array cables [1].

• A deck is needed for each wind turbine to support the 
turbine tower during loadout and float-over opera-
tions. It will also be used for decommissioning.

• The wind farm is about 19 miles (30 km) from shore 
and in shallow water.

by Bob L Y Cheung, Bob Cheung Offshore Consultants

Achieving cost-effective installation, maintenance and decommissioning of offshore wind turbines.

WIND TURBINE INSTALLATION CUM DECOMMISSIONING VESSELS

DESIGN ECONOMICS OF TRIMARAN 

1 Water depth 115 ft (35 m)

2 Distance from shore 19 miles (30 km)

3 Turbine cut-out speed 56 mph (25 m/s)

4 100-year wind speed 100 mph (45 m/s)

5 Tower height 350 ft (107 m)

6 Tower dimension at top 30 ft x 30 ft (9 m x 9 m)

7 Blade diameter 538 ft (164 m)

8 Nacelle size 80 ft x 30 ft x 20 ft  
(24 m x 9 m x 6 m)

9 Nacelle & blades weight 500 tons

10 Solar panel weight 50.7 lb each (23 kg each)

11 Subsea array cable weight 39 lb/ft (58 kg/m)

12 Surface array cable weight 20 lb/ft (30 kg/m)

13 All steel to ASTM G50 50 ksi
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DESIGN CONSIDERATIONS

Wind turbine tower
The standard supporting structure for the nacelle/
blades system is a large diameter, tubular column that 
houses all the power and communication cables and 
electrical equipment. Structurally, a tubular member is 
not an efficient bending element. To achieve the needed 
structural bending stiffness, the diameter can be more 
than 30 ft in a modern wind farm. However, a tubular 
column is easy to fabricate if a big rolling machine and 
advanced welding equipment are available. This is ideal 
for high labour-cost countries, but highly questionable 
for the rest of the world. For installation, a contractor 
will most likely use a jack-up, wind turbine installation 
vessel to lift the tubular turbine tower in several shorter 
sections. The whole process is to carry out the lifting, 
piece-by-piece, about 300 ft to 500 ft above water. 
However, it is a risky operation. Why should we use this 
method for wind turbine installation? We would like 
answers to the following questions:
• Can we have a simple and less-risky installation method?
• How can we replace a piece of heavy equipment inside 

the nacelle during major repair work?

• How do we decommission the wind farm? 

Of course, we always have to think of ways to cut costs. 
Our comments would be the following.
• The proposed trimaran installation cum decommission-

ing vessel is a better, cheaper and safer alternative. 
• If we were to use a jack-up installation vessel or a 

semi-submersible barge to reach the top opening of 
the nacelle, the cost could be prohibitive [1]. Hence 
another solution must be found.

• If we were to use a jack-up vessel to remove all the 100 
wind turbines, the cost could be few hundred millions 
of dollars, at today’s day-rates [1]. At the end of the 
design-life of the wind farm, the cost could increase 
to billions of dollars. A similar situation is already 
happening in the North Sea, for decommissioning all 
the non-producing offshore platforms. It is a multi-bil-
lion-dollar project, spanning over many years. We have 
to look for a different approach.

We believe a turbine removal mechanism should be 
incorporated into the design. A workable solution is 
a truss type tubular tower design (Figure 1). The base 
dimension of this structure is 100 ft x 80 ft, which is 
much stiffer than a 30 ft diameter tubular column. 
The first mode frequency is much higher and wind 
excitation is a non-issue. The space inside the truss 
tower is big enough to accommodate a lift-well to lift 
heavy equipment. The lifting tools can be installed on an 
as-required basis, as cable jacks are readily available in 
the market. Since the blades are light and flexible, they 
may hit the truss tower during a storm. This is a simple 
design issue that can be taken care of by the turbine 
manufacturers. Based on simple calculations, without 
optimisation, the weight of this structure is about 330 
tons and most of the tubulars are less than 0.5 inches 

thick, which means that welding is simple and high 
quality welds can be achieved using 6GR welders. There 
are many qualified welders in Batam, Indonesia; Johor, 
Malaysia; Thailand; and Singapore. We can fabricate the 
truss tower on the ground and roll it up in sections to 
form a standing tower. Assembling the nacelle and the 
blades on land is much easier than doing it offshore. If 
the fabrication rate is 80 man-hours per ton, due to more 
out-fitting work inside the tower, the total fabrication 
time needed will be 330 x 80 x 100 = 2,640,000 hours.

Supporting deck structure                                                                 
A deck of 160 ft x 100 ft (Figure 1 and Figure 2) is needed 
to support the turbine truss tower. 

It can provide many additional functions:

• To receive cables coming down the nacelle and from 
other turbines via inter-connecting bridges, and to 
re-direct them to the out-going bridge.

• To operate as part of the solar farm.

• To provide a laying-down area for maintenance and 
repair work.

• To act as a carrier frame for the loadout of the wind 
turbine using skid frames (Figure 2 and Figure 3). A 
loadout skid frame is shown in Figure 4.

• The trimaran vessel can carry three fully assembled 
turbines and the corresponding decks in one mobilisa-
tion (Figure 2 and Figure 3).

Figure 1: Wind turbine in-place condition.
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• To act as a bridge above the jacket for the float-over 
operation (Figure 5 and Figure 6).

• Using the deck and the trimaran vessel to decommis-
sion all the turbines in a reversed operation. In this 
case, we will use heavy jack-up equipment in place of 
sand jacks (Figure 5 and Figure 6).

The deck weight is about 270 tons, assuming that a very 
limited number of deck plates and fewer secondary 
beams will be used. Cable trays can also be hung from 
the underside of the solar deck, to save deck steel, if 
possible. If the fabrication rate is 130 man-hours per ton, 
the total fabrication time needed is 270 x 130 x 100 = 
3,510,000 hours.

Turbine jacket foundations
As stated under ‘Design Assumptions’, all turbine 
foundations are jacket structures, but they will have the 
following design restrictions:

• The top of the jacket measures 40 ft x 60 ft (Figure 2) 
and the elevation is set at +50 ft. Hence, the truss  
turbine tower will be 370 ft above the solar deck 
(Figure 1).

• The four-leg jacket will have two outrigger legs on 
either side, to receive the eight-leg deck structure 
(Figure 6).

• The jacket legs will have a small batter angle to suit the 
trimaran vessel opening and the loadout skid frames, 
to achieve a 10 ft all-round clearance (Figure 6).

• All jackets will have skirt piles (Figure 1).

• Transition pieces will be field-adjusted to correct the 
as-installed, out-of-vertical and out-of-level conditions. 
However, the jacket should have been levelled, after 
piling is done, using jacket levelling tools.

• Small barge bumpers will be installed for the float-over 
operation and serve as a boat-landing, afterwards  
(Figure 1).

• The jacket will have only mud-mats, pad-eyes, anodes 
and grout-lines (Figure 6), making it as light as possible.

We assume the jacket and piles will be 500 tons each and 
the fabrication rates will be 50 man-hours and 10 man-
hours per ton, respectively. The total fabrication time is 
500 x 50 x 100 + 500 x 10 x 100 =3,000,000 hours.

Turbine skid frames
We will use two skid frames for each turbine (Figure 4, 
Figure 5 and Figure 6). Each skid frame will have four 
skid shoes. If the total loadout weight is 2000 tons 
(contingency factor added), each skid shoe should be 
designed for 250 tons plus the induced loads when going 
across the bulkhead. A lot of design and construction 
details can be found in [3]. If we do not want to fabricate 
timber-supported skid shoes, we can consider using 
air-cushion pads [4] and [5], but they tend to burst easily 
due to not-too-perfect road surface preparation. One 
can also use multi-wheel transporters, which can be 
expensive.

Trimaran wind turbine installation and 
decommissioning vessel
In this design, we regard the trimaran vessel as the most 
critical piece of wind farm construction equipment and 
every operation must be tailor-made to suit the vessel. 
With it, we should be able to shed off hundreds of 
millions of dollars in the project. A large capacity jack-up 
installation vessel may cost USD 500 million to build, 
which explains why its day-rate must be expensive [1]. In 
order to install three or four turbines in one mobilisation, 
the new jack-up vessel must have a large open deck 
space to store all the nacelles, blades and turbine towers 
which will be cut up into many shorter sections. The jack-
up vessel will also need lots of space for a crane, a large 
boom-rest and a living quarters building to house all the 
construction workers. These requirements will mean 
a bigger hull, stronger legs, a bigger crane and more 
powerful jacks to jack up the new super-large and heavy 
jack-up vessel. 

A bigger jack-up vessel means higher investments. 
This piece of modern jack-up equipment will push up 
the project cost and will have a big impact on timely 
investment returns. We believe a trimaran vessel is 
an attractive alternative. The cost could be under USD 
50 million or even less if we can build it with second-
hand barges. The trimaran vessel is made up of three 
barges (Figure 3). Basically, it is a big catamaran with 
an added outrigger barge. The catamaran consists 
of two 500 ft x 80ft x 30 ft flat-top barges and the 
outrigger barge measures 360 ft x 80 ft x 30 ft, which 
will provide additional transverse stability. A big barge 
is necessary to provide the required reserve buoyancy. 
Sourcing 500 ft barges may not be easy as most of 
the flat-top barges in the market are less than 400 
ft. However, due to the poor offshore installation 
business, there are 10-year-old to 20-year-old launch- 
and float-over-barges in the market, with each costing 
less than USD 10 million. They come with many useful 
built-in features. 

If we decide to build one, the cost will not be expensive 
as the fabrication specification is relatively simple. 
The barge should have ballast tanks but without the 
internal fast-ballast system. We can use deck-mounted 
pumps for the loadout operation, but not for the float-
over operation. Loading out a ‘statically determinate’ 
structure is a simple operation. If the long-term rental 
rate of a small heavy transport vessel is affordable, we 
can incorporate it into the trimaran system to speed 
up the project. The outrigger barge can also provide 
additional deck space for the construction equipment 
(Figure 2 and Figure 3).

LOADOUT AND INSTALLATION AS WELL AS 
DECOMMISSIONING
To perform a platform float-over operation, the standard 
practice is to prepare a very detailed procedure and 
submit it to the selected certification authority for 
approval. One has to make sure that every offshore 
operation is well-covered by insurance. The procedure 
will need many weeks to prepare and is subject to many 
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Figure 2: Wind turbines on the trimaran vessel (side view).

Figure 3: Wind turbines on the trimaran vessel (plan view).



CIVIL & STRUCTURAL ENGINEERING 

32 THE SINGAPORE ENGINEER
September 2021

risk assessment reviews and meetings. This is outside 
our scope, but we will outline all the major points to 
show that the trimaran float-over is a workable solution. 
The float-over operation for a wind turbine is less 
problematic than that for an offshore platform deck 
which has a lot more sensitive equipment and miles of 
internal piping runs. Any repairs offshore, even for few 
small piping runs, will delay the start-up operation. In 
general, wind turbine float-over has fewer problems. 
Listed below are the important items that require careful 
consideration:

• The yard must have a long loadout bulkhead, of not 
less than 500 ft, to berth the trimaran vessel. The wa-
ter depth at the quayside should be 20 ft or more.

• The loadout weight of a fully assembled wind turbine, 
together with the deck and the skid frames, is assumed 
to be less than 2000 tons, in our example. We can use 
this value and the induced loads to check the strength 
of the structures, the soil foundation, the skid-ways, 
the bulkhead and the barge deck strength.

• Loadout can be done using skid shoes or transporters, 
or by other means.

• After loadout, all three turbines should be tied-down in 
two directions, to achieve greater stability.

• Towing to site for installation, assuming all the jackets 
have been pre-installed by conventional, small size 
derrick barges.

• To lower the wind turbine and the deck onto the ‘eight-
leg’ jacket using the four sand jacks built into the skid 
frames.

• After float-over, welders will weld up all the connec-
tions and the trimaran vessel will move to the next 
location for the wind turbine installation. There will be 
no skidding operation offshore for safety reason.

• We will need a small crane barge to assist all the re-
maining hook-up activities.

• For decommissioning, we will use heavy jack-up equip-
ment to jack-up the deck and the turbine. The equip-
ment is readily available in the market.

CONCLUSION
The proposed concept is labour-intensive, which is 
clearly not suitable for Europe. However, for developing 
countries, it may not be a bad idea, due to the higher 
job opportunities that the proposed concept can bring. 
The total man-hours needed for the construction of  
the turbine towers (2,640,000), the supporting deck 
structures (3,510,000) and the turbine foundations 
(3,000,000) is 9,150,000, which can keep a few yards 
busy for many months. To justify the extra labour 
cost, we have to rely on the savings generated by 
the trimaran vessel concept, both in installation and 
decommissioning. After the project is done, we can sell 
off the trimaran vessel as three, separate, flat-top barges, 

Figure 4: Loadout skid frame.
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to recoup some of the investment. Net-zero is a global 
objective and all countries should participate in efforts 
to achieve it. We believe this new concept may make it 
easier for developing nations to take part. Of course, this 
is a good business opportunity if the trimaran concept is 
acceptable to the developers.
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Figure 6: Float-over operation.

Figure 5: Float-over.
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An elastomeric-plastomeric membrane was used.

Timisoara is the largest city in western Romania and has 
been designated the 2023 European Capital of Culture. 
Over the last few years, it has become much more ap-
pealing for business and the tourism sector, and this has 
led to numerous backers investing in urban redevelop-
ment projects and the conversion of dozens of buildings 
with architectonic value in the oldest neighbourhoods of 
the city, as well as the construction of completely new 
neighbourhoods.

This is the context behind the project for the redevelop-
ment of a former industrial area into the Isho district, 
encompassing residential complexes, areas for leisure 
activities, shopping facilities and office spaces. Isho 
includes 1,200 apartments, as well as offices, a hotel, 
an extensive range of cultural and sports services and a 
multi-storey carpark, all within a just short walk of the 
old part of the centre of Timisoara.

The carpark project
One of the tallest in the country, the new carpark - with 
a fully-automated intelligent system to manage the 
availability of parking spaces - has played a key role in 
improving traffic conditions in one of the most congested 
parts of the city.

From a construction point of view, the work proved to be 
a real challenge. It was designed in the form of a spiral, 
with 700 parking spaces over nine levels and a contin-
uous ramp system. The internal height at each level is 
quite limited, which meant it was not easy to find suit-
able equipment to apply and compact the hot asphalt on 
the ramps leading to each of the levels.

The low ceilings also created problems for the delivery 
of the asphalt around the site. In fact, because there 
was not enough space available for the dumper trucks to 

WATERPROOFING THE RAMPS 

OF A NEW CARPARK IN ROMANIA

A view of the multi-storey carpark in the Isho neighbourhood in Timisoara, Romania.
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reach the various levels, they had to offload the material 
on the ground floor.

The tender for supplying building materials for the work 
was awarded to the Mapei Group, as the company could 
guarantee the availability of material from stock, and 
provide suitable equipment for its application and con-
stant support for the teams working on site.

Waterproofing the ramps
The design of the ramps specified the application of a 
layer of hot asphalt, applied directly over a bituminous 
membrane manufactured and supplied by Polyglass SpA, 
a subsidiary of the Mapei Group, headquartered in Italy.

The product chosen in this case was 5 mm thick  
POLYBOND HP P elastomeric-plastomeric (Plastomer-
Polymer Bitumen) waterproofing membrane.

POLYBOND HP P has good performance properties, since 
it is made from a special, distilled bitumen compound 
modified with a high percentage of special polymers such 
as atactic polypropylene (APP) and atactic poly alpha 
olefin (APAO), and with the addition of special anti-age-
ing additives.

The membrane is manufactured according to standards 
set by NAT technology, an innovative production system 

which controls the ageing process of the polymeric ma-
trix of bitumen membranes.

POLYBOND HP P has a spunbond polyester, nonwoven 
carrier, stabilised with glass strands parallel to the ma-
chine direction. The carrier gives good tensile strength 
(in all directions) and puncture resistance, with good 
dimensional stability.

The adhesion promoter employed for the membrane was 
POLYPRIMER, a bituminous primer containing oxidised 
bitumen and a mix of technical, quick-drying solvents, 
which blocks dust and porosity in the application surface, 
thereby enabling the membrane to be applied quickly.

A large amount of PlastomerPolymer Bitumen mem-
brane - around 20,000 m2 - was used in the construction 
of this spectacular structure that has helped improve 
the architectonic impact of the city and make Isho the 
best-served neighbourhood in Timisoara, with regard to 
parking spaces.

This system can also be used for waterproofing the roofs 
of private residential buildings, ensuring long-lasting 
results and high performances.

PROJECT DATA

Project 
ISHO Parking, Timisoara, Romania

Design 
ATELIER 21 SRL

Period of construction 
March 2018 to August 2019

Period of waterproofing works 
October 2018 to November 2018

INTERVENTION BY POLYGLASS
Period of the intervention 
April 2018 to September 2018

Contribution by Polyglass 
Supplying products for waterproofing the ramps

Installation company 
CECUM CONSTRUCT SRL

Distributor 
EGERIA TM SRL

Polyglass products used 
POLYPRIMER, POLYBOND HP P

This editorial feature is based on an article from  
Realtà MAPEI INTERNATIONAL Issue 87.  

Images by Mapei.The continuous ramp system inside the carpark was waterproofed with 
POLYBOND HP P membranes.
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IN THE WIDEST TUNNEL IN SWITZERLAND

Optimum coordination and maximum efficiency are 
required for paving a width of 11.5 m in the Gubrist 
tunnel. As a driver of digital job sites, contractor Mar-
ti AG Solothurn Bauunternehmung selected Vögele’s 
WITOS Paving Plus software-based process optimisation 
solution. This networks all those involved in the process, 
in real-time and delivers numerous benefits, especially 
on big construction projects.

The construction of the 
Gubrist tunnel is one of the 
most complex infrastruc-
ture projects in Switzer-
land. Year 2022 will see the 
opening of the third bore 
of the Gubrist tunnel, 3.2 
km long, as part of Zurich’s 
northern by-pass. With a 
diameter of 16 m, it is the 
largest tunnel bore in the 
country and is intended to 
relieve the chronic conges-
tion of this section of road, 
by providing three extra 
carriageways towards St 
Gallen/Bern. The demands 
on the road construction 
process were correspond-
ingly high.

Despite the complex tun-
nel logistics, parallel work-
ing and heavy traffic, the 
work involved paving with 
about 20,000 t of asphalt, 
within a tight schedule, 
whilst meeting stringent 
quality standards. This was 
why contractor Marti AG 
Solothurn Bauunterneh-
mung decided to approach 
the project using a digital 
road construction solution. 

As one of the largest 
contractors in Switzerland, 
the Marti Group has been 
active in driving digitalisa-
tion in all areas of con-
struction, for years - from 
structural to civil engineer-
ing. It was obvious to the 
company that for a project 

on this scale, a solution was required that would enable 
planning to be visualised digitally and also enable job site 
processes to be controlled actively. 

Networked system solution from the paver 
manufacturer
Accordingly, Vögele’s WITOS Paving Plus product was 
selected. This software-based process optimisation solu-

SMART ROAD CONSTRUCTION 

The large-scale project deploys software-based process optimisation and advanced machine technology.

Vögele’s machine technology and WITOS Paving Plus process optimisation solution are utilised for paving in the 
widest tunnel in Switzerland. 

The Vögele MT 3000-2i Offset PowerFeeder, the SUPER 2100-3i Road Paver and the SB 300 Fixed-Width Screed 
achieved an even result, over a width of 11.5 m.
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tion networks all those involved in the project, from the 
construction manager to the mixing plant manager, to 
the paving supervisor and on to the paver operator. The 
solution consists of a total of five modules. These allow 
job site planning, provision of mix, transport of mix, 
asphalt paving and subsequent process analysis, to be 
managed by one single system in real-time. Among other 
things, this facilitates just-in-time delivery to the site and 
continuous paving with no paver stoppages. The paving 
team can react specifically to disruptions to the process. 

One advantage from the contractor’s point of view is 
that as an integrated solution from the manufacturer of 
the machine, WITOS Paving Plus matches the paver. This 
gives immediate access to all the machine data.

Intelligent process control and the latest machine 
technology
For Marti, there was another new feature regarding the 
job site. At 11.5 m, this was the widest paving project 
without joints ever completed in Switzerland. As a conse-
quence, the contractor also used two more Vogele prod-
ucts for the job - the MT 3000-2i Offset PowerFeeder and 
the SUPER 2100-3i Road Paver in combination with the 
SB 300 Fixed-Width Screed. 

Combined with the Highway Class paver, the second-larg-
est screed from this manufacturer achieves pave widths 
of up to 13 m and was therefore ideal for paving this 
three-lane section without joints. Over a stretch of road 
totalling 3.2 km, an 8 cm-thick foundation, base and 
binder course and a 4 cm-thick surface course were to be 
paved in two sections. So, on the one hand, a powerful 
combination of machines (feeder, paver and screed) was 
used, which delivers an even result across a large width, 
whilst on the other hand, relying on intelligent process 
control guaranteed the smoothest possible processes. 

WITOS Paving Plus simplifies logistics
Paving the Gubrist tunnel required planners, construc-
tion managers and the paving team, to take account of 
a number of logistical challenges. The mixing plant for 
Marti is some 100 km away. In order to avoid jams on 
this busy stretch of road and to minimise delays due to 
parallel working in the tunnel, the contractor decided 
to pave at night. Vögele’s process optimisation solution 
simplified the logistical coordination of this process. 
The planning and control module allows planners to 
record and monitor all the key parameters, the machines 
required, quantities of material and their scheduling. The 
system transmitted the number of trucks calculated to 
the mixing plant, then compared this number with the 
data at the plant and, from this, calculated the cycling of 
the trucks and their arrival times on site. Planning and 
production of mix were much more accurate. This en-
abled Marti to match paving and compaction processes 
to suit material deliveries.

Continuous paving and better resource utilisation
The job site module gave the paving supervisor, construc-
tion manager and paver operator, a real-time overview of 

paving progress, laydown rate and mix delivery, through-
out the entire project. The tablet PC or paver operator’s 
console enabled them to detect deviations from the 
plan, in terms of paving time, paving distance or mix 
quantities, and react if necessary. 

This enabled Marti to ensure continuous paving and 
thus the appropriate quality. Evaluation in the analysis 
module furthermore resulted in a significant reduction 
in waiting times as a result of cycling, as well as in fewer 
mix trucks than on comparable job sites. Ultimately, this 
means reduced material and transport costs, fewer emis-
sions, better utilisation of resources and, at the same 
time, better quality.

Practical system with great potential
Another benefit of WITOS Paving Plus is that the system 
can be used even under difficult conditions such as those 
prevailing in the Gubrist tunnel. In order to ensure reli-
able data transmission, Marti used a GSM network which 
was routed into the tunnel by additional antennas. 

The project showed that WITOS Paving Plus is a practical 
solution. It integrates well with the digital infrastructure 
and provides data that can be used for BIM models. 

The WITOS Paving Plus mixing plant module displays, among other 
things, truck cycling and arrival times on the job site.

The tablet PC gives the paving team a real-time overview of paving 
progress, laydown rate and mix delivery, enabling it to react quickly if 
required.
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The all-terrain crane is designed such that it can be set up close to buildings and obstructions while 
safely maintaining its swing.

THE ‘BLUE BEAST’ 

MAKES ITS DEBUT

An all-terrain crane with one of the industry’s largest 
lifting capacities on eight axles, made its debut recent-
ly on a project at a Veterans Administration Hospital 
in Cleveland, Ohio, USA. The newly delivered Liebherr 
LTM 1650-8.1, dubbed the ‘Blue Beast’ due to its cobalt 
blue paint, performed its inaugural lift for ALL Erection 
& Crane Rental, the flagship branch of the ALL Family of 
Companies. 

Introduced at bauma 2019, the LTM 1650-8.1 is Lieb-
herr’s successor to the LTM 1500-8.1, the best-selling 
large crane. It has a 700 t (770 US-t) capacity, exceeding 
its predecessor’s capacity by between 15% and 50 %, de-
pending on the equipment package selected. 
Units are made-to-order, with ALL placing its 
order very early, enabling a delivery in the 
second quarter of 2021.

The job at the VA hospital involved construc-
tion of a mechanical room and lifting six air 
handler sections. The crane was set up on 
the street and had to lift over another build-
ing to reach the work area. Its capacity was 
ideal for the job. 

According to ALL Crane, given the space 
available to set up the crane, higher-capac-
ity machines would not have fit, and cranes 
small enough to fit the space would not have 
been able to lift the necessary weight over 
that distance. 

One of the hallmarks of the LTM 1650-8.1’s 
design is that it can be set up close to build-
ings and obstructions while safely maintain-
ing its swing. Besides other features, there is 
also the VarioBallast system which provides 
high performance with a smaller ballast 
radius. The ballast radius can be infinitely 
adjusted between 6.4 m and 8.4 m (21 ft 
and 27.5 ft), using a simple hydraulic slewing 
mechanism. 

In tight spaces, even with its back literally 
against a wall, it will still handle significant 
picks. It gives plant and facility managers a 
new way of thinking about how they main-
tain equipment and where they can install 
bigger pieces of equipment.

The LTM 1650-8.1 also has two telescopic 
boom lengths, 54 m or 80 m (177 ft or 263 ft), 
with an easy change system, adding great 

flexibility. The long boom system is available when need-
ed, and the short one reduces transport costs and setup 
time. The long boom configuration is also ideal for long-
reach, up-and-over applications, providing additional 
luffing jib strength - just like the conditions encountered 
in the inaugural job.

In this instance, 22 m (73 ft) of main boom included 87 m  
(287 ft) of luffing jib. It could easily handle the 7 t (17,000 lb) 
air handler sections, each 9 m (30 ft) long. The operator 
picked each section from a flatbed parked on the street, 
lifted and swung over the interceding building, and set 
each piece atop the target structure behind it. 

Set up in a tight enclosure, the new LTM 1650-8.1 crane from Liebherr was able to lift the 
load across the first building and on to the work area.
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IES UPDATE

The second webinar in the Young Engineers Career 
Series took place on 30 August 2021. Titled “Pathway 
to Engineering Digitalisation and Transformation”, this 
webinar is part of the series of 10 sessions organised by 
the IES Young Engineers Committee to engage and grow 
the IES community.

Taking the virtual podium this time was CEO of 
SP Digital and IES Council Member, Mr Chang Sau 
Sheong, who shared his insights and experiences with 
110 participants, the majority of whom were young 
engineers. 

Mr Chang spoke about the digital transformation process 
in SP Digital. With the current industry trends leaning 
towards renewable energy, market regulation, EVs and 
so on, he noted that digital transformation involved 
capability-building to improve operational efficiency 
and utilising new channels for customer engagement. It 
was no longer a simple, linear relationship between the 
utilities provider and the retail client. 

From his experience, 
the most difficult part of 
business digitalisation 
was how to drive new 
business opportunities 
from the existing 
business.

He brought up the 
example of the SP 
Utilities App, which was 
released in 2017 and 
enabled consumers 
to pay for and view 
their bills through 
their phones. Through 
the app, he drove the 
GreenUp initiative, 
which encouraged 
the responsible use of 
energy through gamified 
reward process for 
consumers. 

In addition, the Green 
for Everyone initiative 
allowed the purchase 
green credits, tied to 
renewable sources 
of energy, for home 
and EV consumption. 

These were new directions that he took the business in, 
focusing on sustainability within the core business of SP.  

Looking towards the future, Mr Chang also gave participants 
a preview into SP’s Smart Township programme, aimed at 
powering community and sustainability for the upcoming 
smart towns and districts in Singapore. Some of the 
projects being implemented include green energy tech, 
monitoring and insights, smart mobility, renewable 
energy certificates, and so on. He also revealed that an 
intensive R&D process for the Smart Grid was taking 
place.

The talk ended with an engaging question and answer 
session. 

"The sharing of electricity management in SP was insightful 
and I learnt a lot about the progressive transformation SP 
has taken over the years," said Mr Hugo Teo, one of the 
webinar participants.

CHARTING A PATHWAY
THROUGH DIGITALISATION 
AND TRANSFORMATION AS 
AN ENGINEER

   

An e-cert of appreciation was “presented” to Mr Chang for sharing his knowledge at the webinar.
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ER. CHONG KEE SEN 
CONFERRED FEIAP 
ENGINEER OF THE YEAR 
AWARD 2021 
The Federation of Engineering Institutions of Asia and 
the Pacific (FEIAP) will be bestowing the Engineer of the 
Year Award 2021 on IES Emeritus President Er. Chong Kee 
Sen. The award pays tribute to Er. Chong’s exceptional 
commitment and contributions that have propelled the 
engineering profession forward and benefited society in 
the Asia-Pacific.

Er. Chong’s services at FEIAP include organising the 
first FEIAP Convention with Er. Tan Seng Chuan, also an 
IES Emeritus President, in 2011 and chairing the FEIAP 
Environmental Engineering Workshop in Xi’an, China in 
2019. He also assisted in the development of various FEIAP 
Guidebooks, the FEIAP ABC Water Professional Programme, 
as well as the drafting of the FEIAP Constitution. 

Since joining IES in 1992, Er. Chong has played critical 
leadership roles to bring the Institution towards its 
vision as the national engineering society of Singapore. 
During his term as the 25th IES President (2014 - 2016), 
he championed the redevelopment of IES’ Bukit Tinggi 
premises into the IES Green Building, elevated the 
professional standing of engineers through the Chartered 
Engineer programme, established the national Engineers 
Progression Pathway with NTUC and kicked off the IES-
SG50 year-long commemorative celebrations. 

His other key appointments include Chairman of the 
Corporate Communications Committee and Co-chair of 
the IES-ACES-BCA Joint Accreditation Committee for the 
registration of REs and RTOs. 

Over the years, he has also provided vital support 
to realise IES’ vision to be the voice of engineers by 
representing IES in committees set up by various 
government agencies and industry stakeholders. 

Driven by a strong passion to nurture the next generation 
of engineers for Singapore’s future growth, Er. Chong 
continues to mentor young IES members and engineers 
as a member of the IES College of Fellows today. Beyond 
IES, he has been an active committee member of 
the NTU Civil and Environmental Engineering Alumni 
Association.

Er. Chong is also a highly- 
regarded professional civil 
engineer by practice, with 
many prominent projects  
to his name. As the Director 
of Engineers 9000 Pte Ltd, 
he has executed various 
large-scale infrastructural, 
petrolchemical, pharma-
ceutical, marine and other 
industrial projects. 

“It is a huge honour to be selected by FEIAP for this 
prestigious award. As the Asia-Pacific strives to rebound 
from the pandemic, engineering talents will be integral 
in navigating the course ahead. I hope that our younger 
generation will step up to the challenge and harness 
engineering to transcend current barriers and create a 
wonderful future for all,” he said.

Er. Chong will receive the award at the 6th FEIAP 
Convention & 29th General Assembly Meeting in Cebu, 
the Philippines in July 2022. Congratulations to Er. Chong 
for receiving this award!

FEIAP Guidebook on 
Infrastructure Sustainability
The FEIAP Standing Committee for Environmental 
Engineering, chaired by Er. Chong, has developed 
a Guidebook on Infrastructure Sustainability. It 
was developed through rigorous research and 
reviews of global trends, benchmarked against 
the United Nations’ Sustainable Development 
Goals. The guidebook serves as a starting point 
for those looking to get a better understanding of 
sustainable and resilient infrastructure. To access 
it, visit the FEIAP website at http://www.feiap.org/
environmental-engineering/.
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