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Scientists at the Nanyang Techno-
logical  University  (NTU)  who  set  
out to create a material that can be 
used on buildings to make the walls 
and columns stronger have come 
up  with  a  wrap  that  is  not  only  
bomb-resistant, but also capable of 
withstanding earthquakes.

They say that by using the mate-
rial  in  repair  and  reinforcement  
works, historical structures can be 
preserved and buildings with high 
footfall can be made safer.

The  work  involves  applying  a  
ready-to-stick film to a wall or con-
crete pillar, and then leaving it to 
dry in the sun. 

After a few hours, a hard protec-
tive layer will form on top of the 
concrete. 

The Fast  Wrapping Fibre Rein-
forced  Polymer  (FasRaP)  was
jointly developed by scientists and 
engineers from NTU, as well as engi-
neers from statutory board JTC and 
civil  engineering  consulting  firm  
Prostruct Consulting.

FasRaP is made up of glass fibres, 
with an additional  resin adhesive 
developed by materials scientists at 

NTU. This resin only hardens when 
exposed to  light,  which  makes  it  
easy for FasRaP to be applied to a 
structure. It also allows it to be pack-
aged, like double-sided tape, into a 
ready-to-use roll of sticky wrap. 

The team behind it says that the 
material  is  especially  useful  in
cities, where it can be employed to 
repair cracks as well as wear and 
tear in ageing infrastructure,  like  
buildings and bridges. 

The material can be plastered and 
painted over like a normal wall. As a 
bonus, the material also withstands 
blasts, making it viable for use in 
protecting structures that provide 
essential  services,  heritage  build-
ings, and premises with large vol-
umes of people. 

Dr Ang Choon Keat, an engineer 
and certified blast consultant and 
founder  of  Prostruct  Consulting,  
said FasRaP has been tested at the 
firm’s lab.

“Besides  reinforcing  existing
structures, we have also conducted 
blast tests and demonstrated that 
FasRaP is suitable for strengthen-
ing any walls and structures against 
blasts,” Dr Ang.

A wall wrapped with the material 
was left largely undamaged despite 

a luggage bomb exploding around 
10m away.

Compared  with  current  wraps  
used for reinforcing buildings, the 
scientists say their material can po-
tentially halve the manpower neces-
sary to reinforce buildings, while be-
ing 30 per cent cheaper than con-
ventional materials. 

The team says that in comparison 
to FasRaP, other methods used in 
buildings,  like  steel  reinforce-
ments, are much more expensive. 
The team claims that the FasRaP 
can be readily applied to a wall or 
pillar by a team of three workers. 

Other forms of fibre polymer coat-
ings available in the market require 
a team of six workers to install. 

Associate Professor Ng Kee Woei, 
from NTU’s School of Materials Sci-
ence and Engineering, said: “Our in-
vention allows companies to save 
on manpower costs, increase effi-
ciency  and  make  structural  rein-
forcement much easier to execute.” 

“This will help them to meet fu-
ture  building  standards  and  pro-
long the life of older buildings and 
structures as Singapore and other 
urban cities age,” said Prof Ng, who 
is the lead project investigator on 
FasRaP. 

The joint research team is now 
working  to  commercialise  their  
technology. 

The team also has a tie-in with 
JTC, which plans to use the material 

to reinforce some of  its  develop-
ments by the end of this year. 

Mr Calvin Chung, group director 
of engineering at JTC, said: “The de-
velopment of new advanced materi-
als such as FasRaP will help us meet 
the growing demand for the repair 
and rehabilitation of ageing infra-
structure in Singapore by signifi-
cantly reducing the time and im-
proving the quality of installation, 
and  increasing  productivity  and  
cost efficiency.”

“We can address real challenges 
faced by the construction industry 
such as manpower constraints and 
quality control,” Mr Chung added. 
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FasRaP is a new material that scientists from NTU say will make concrete and brick
buildings more resistant to explosives and natural disasters like earthquakes. The
Straits Times looks at how it works
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USES AND APPLICATIONS
• Preserves, repairs and reinforces structures,
such as historical buildings and HDB void-deck columns,
to extend their lifespan
• Protects structures against extreme loads such as blasts

NOTE:
Drawing
is to scale.

• Up to 30% in cost savings in manpower and time
• Easy application halves installation time as it does not
require on-site equipment
• Factory-controlled quality, unlike conventional method
where quality is highly skill-dependent 
• Reinforces bare concrete structures to achieve up to
twice the loading capacity
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Calvin Chung, 
group director of 
engineering at 
JTC; Associate 
Professor Ng 
Kee Woei, from 
NTU’s School of 
Materials 
Science and 
Engineering; and 
Dr Ang Choon 
Keat, founder of 
Prostruct 
Consulting. 
FasRaP was 
jointly developed 
by scientists and 
engineers from 
NTU, as well as 
engineers from 
JTC and 
Prostruct.
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A Peranakan festival, an exhibition 
detailing Bishan’s history from
when it was called Kampung San 
Teng,  and an exploration  of  how 
wedding  customs  across  Singa-
pore’s racial  groups have evolved 
since the 1920s. 

These are among the more than 
40 activities being coordinated by 
the People’s Association (PA) Grass-
roots Organisations from April till 
August to commemorate the bicen-
tennial  in  Singapore’s  neighbour-
hoods.  More  than  200,000  resi-
dents  are  involved  in  developing  
these activities.

Announcing  the  events  yester-
day, the PA said the activities pro-
vide “an opportunity to reflect on 
our longer history, the values of mul-
ticulturalism, openness and self-de-
termination which have brought us 
through, and how we can move for-
ward with confidence”.

The Singapore Bicentennial  Of-
fice (SBO) is supporting the activi-
ties,  which  also  include  heritage  
trails, concerts and dramas written 
and performed by residents.

Marsiling-Yew Tee residents are 
preparing  a  play  which  uses  the  
area’s  history  “as  a  backdrop”,  
while  an  exhibition  will  explain  
how “Yew Tee”, which means “oil 
pond” in Teochew, got its name. 

Another exhibition at Kebun
Baru Community Club, to be held 

from June 22 to 29, will take visitors 
on a journey through the area’s rub-
ber and rambutan plantation days. 
The  area  also  used  to  house  a  
Hainanese village and hosted Singa-
pore’s first Grand Prix, while some 
visitors  may  remember the  Sem-
bawang  Hill  Estate  Taxi  Service  
Stand. 

The SBO,  in  collaboration  with  
the five Community Development 
Councils (CDCs), will also present a 
series of five Singapore Bicenten-
nial Roadshows across the island. 
Each will have its own theme.

The series will kick off at South 
East CDC this Saturday at Wisma 
Geylang Serai. 

The Wisma Geylang Serai road-
show will focus on the different cul-
tures and communities that  have 

come together to build modern Sin-
gapore. It will also include a
700-year  timeline  of  Singapore’s  
history and storytelling sessions.

This  first  leg  of  the  roadshow  
aims to engage more than 6,000 
residents living in the neighbour-
hoods  of  East  Coast,  Marine  Pa-
rade,  Fengshan,  MacPherson and 
Mountbatten. The South East dis-
trict is home to more than 550,000 
residents.

Manpower Minister Josephine
Teo, who is co-chair of the ministe-
rial steering committee for the Sin-
gapore bicentennial, said: “The Sin-
gapore bicentennial is for everyone 
– young or old, of any ethnicity or 
origin,  from all  walks of life  – to 
learn more about our long and rich 
history, including those of different 
districts. 

“There will be fun activities for 
the whole family and opportunities 
to  uncover  personal  connections  
with Singapore’s history. More im-
portantly, we can all draw inspira-
tion for our future together as one 
people, one nation.”
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On May 18 and 19, trains will 
turn around at Woodlands and 
Yishun stations. This will allow 
workers to remove sections of ex-
isting tracks about 40m from the 
Canberra station platform and to 
install the new crossover track.

Testing  and  commissioning  
of  the  signalling  software  for  
the  newly  installed  track  sec-
tions will then be carried out on 
May 20.

The Shuttle 10 bus service will 
serve the route between affected 
stations when the works are on-
going. The buses  will  arrive at 
the stations every one to three 
minutes.

Meanwhile, the Express 17 bus 
service will ferry passengers be-
tween Woodlands and Bukit Pan-
jang MRT stations. The buses will 
arrive every five to eight minutes.

Both bus services will  follow 
the same fare structure as trains.

About 130 buses are expected 
to be deployed on the first two 
days of closures, while 170 buses 
are expected on the third day.

The LTA said it  will  monitor 
these shuttle  bus  services  and 
work with public transport oper-
ators  to  ramp  up  services  if  
needed. It also advised commu-
ters travelling along affected sec-
tors to plan their journeys in ad-
vance  and  factor  in  the  addi-
tional time needed to transfer be-
tween shuttle buses and trains.

Seventy-five per cent of con-
struction works at Canberra sta-
tion have been completed and it 
is expected to open by the end 
of this year. The works, which 
include the crossover track, will 
cost around $90 million.

With  the  completion  of  the  
new crossover track, there will 
be more than 50 such tracks on 
the North-South and East-West 
lines. 

Canberra is  the second MRT 
station in Singapore to be built 
on an existing rail line. The first 
is the East-West Line’s Dover sta-
tion, which opened in 2001.

The LTA said Canberra station 
is designed with five entrances, 
which will facilitate better com-
muter movement and enhance 
accessibility.  The  station  will  
also have  covered  linkways  to  
bus stops and bicycle parks.
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LTA to 
monitor 
shuttle 
services

New material viable for preserving historical 
structures, protecting essential infrastructure 

UPCOMING HIGHLIGHTS 

The Peranakan Festival
Date: April 27
Venue: Wisma Geylang Serai

Bishan-Toa Payoh Commemorates Singapore 
Bicentennial, a carnival and an exhibition
Date: May 25
Venue: Bishan Community Club

Down the Memory Lane @ Kebun Baru, 
an exhibition
Date: June 22 to 29
Venue: Kebun Baru Community Club

Singapore Bicentennial Roadshows
• The first leg of the roadshows will take place 

from this Saturday until April 21 at Wisma 
Geylang Serai. 

• Subsequent roadshows will take place in central 
Singapore from May 4 to 12; in the north-east 
from June 22 to 30; in the north-west from July 
20 to 28; and in the south-west from Aug 3 to 11. 

Want to 
blast proof 
a building?
Just wrap it

Peranakan festival, heritage walks 
among events to mark bicentennial 

75%
Percentage of works completed 
at the new Canberra station.

$90m
Expected cost of the works, 
including the crossover track.
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