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JURUTERA [Wielgi¥le]g

eotechnical engineeringis a relatively new field in Malaysia.

With the increase in number of infrastructure projects

and mega-projects, there was a shorfage of engineers
earlier. Today, however, Malaysia has her fair share of experts in
the field. JURUTERA spedaks to several past Chairmen of IEM-GETD
{(Geotechnical Engineering Technical Division) Ir. Dr Ting Wen Hui,
Ir. Dr Ooi Teik Aun, Dato’ Ir. Dr Gue See Sew, Ir. Kenny Yee Kwong
Sing, and Ir. Yee Yew Weng to learn more about the prospects in
geotechnical engineering.

Wwhat are the changes vou have noficed in the practice of
geotechnical engineering here in the last 50 years? Are we on
the right track ?

Ir. Dr Ting Wen Hui: There hove been advances such as:

1. The widespread availability of jacked-n piles replacing small bored piles
where non-vibration piles support is reguired

2. Large diameter bored piles up 1o 3m diameter have been installed for very
large superstructure loads

3. Mass ground mixing with stabilisers 1o improve poor ground has been
infroduced.

What are the prospects for geotechnical specialists today? Have
geotechnical specialist contractors made good progress in
developing local construction technology for exporting? If not,
what do you suggest the local specialist contractors co?

Ir. Kenny Yee Kwong Sing: Geotechnical enginesring has definitely come of
age in this country. Of the 40plus consfruction companies listed in the Bursa
Malaysic, 10% are involved in geotechnical works. A google search shows @
lozal institutions offering postgraduate courses (MSc/PhD) in gectechnical
enginesring. It s clear that gectechnical enginesring is firmly founded on
a path of continuing development. | believe the prospect for gectechnical
specialists is good in this country and the region.

On the subject of geotechnical specialist confractors, | can only
drow Upon my expetience s a specialist confractor in the field of ground
irmprovernent. Back in the early 1980, there were only a few contractors in
ground improvement fechnigues. With the rapid expansion in housing and
infrastructure developrnents, geotechnical engineers and confractors hawve to
dealwith less fovourable sites such as coastal lowlands and swamps. A numiber
of mega=size projects would be economically non-viable and/or technically
non-feasible if they were constructed using conventional methods meant for
good ground conditions.  In this aspect, contractors have playved o major role
in the development of new construction methods and advanced construction
plant and eguiprment. With the industry witnessing o strong growth during the
7th and 8th Malaysia Plan (1996 - 2005), it was necessary to adopt fast track
implementation processes 1o meet demaonds. The design and build method
was used. People used to say that contractors were taken out of the frving-
pan into the fire for they have taken additional resoonsibility for design - the
paradigm of design-and-built specialist contractors. Forfunately, they stood up
to this baptism of fire.

With this rich experience gained, many local contractors have ventured
overseas and maode good progress. This success story s based on hard work
and endurance.
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“"As a young engineer you must start from the
bottom. You must work on the ground to understand
the issues. The best thing for you is to learn from

a good master."

Ir. Dr Ooi Teik Aun
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\‘\ ‘/,_ The interpretation of soil characterisation is a joint effort between
geotechnical engineers and engineering geologists. How can
we integrate the responsibility of each individual when it comes
: oo :
T to geotechnical deS|gn.. Should then? be a sepqrqte geolog!cql
for the 1395 to 1997 session. He is also a past report and a geotechnical repor, with each being responsible

president of ihe Southeast Asian Geotachical for their work ?
Society, serving from 1883 to 18985 and a former
lectirer in University of Malaya.

Bylr. Dr Ting Wen Hui

Ir. Dr Ooi Teilk Aun: Geotechnical engineers are different from engineering
geologists who study the formation of rock. When geologists talk about the
age of soll formation, they falk in fime frames of milllons of vears. They ook at
things quite differently from an engineer's persp ective.

Seologists will determine whether a rock is full of faults or have crack lines.
He maysay it is a big fault and is active though the last movement was 100,000

Years ago.
For an engineer, a structure has a lifespan of perhaps only 120 vears. After
Byir. Yee Yew Weng that it will rmost likely be demolished. 5o he thinks: *“If there is a fault | can stitch
e e g e e et et it, do rock bolting orsome other thing. It's OK to build because | have already
the \iafaysian Geotechnical Society He also tested it and found the movement to be insignificant . ”
sefves as a Committee Member of the South The geologist must carefully examine evendhing and then present his

East Asian Geotechnical Society and AGSSEA, ; ;
and Chairmarn of ihe Qrganising Comimittes findings fo The RAIHIEISEE ; ; ; :
Prof Chin Fung Kee Leciures, He s currently The engineer must take the geologicol report into consideration. But

the direcior of Keller ASEAN, the geoclogist cannot say “wvou cannot build here because it's not sofe”. The
engineer is the one who determinegs whether it is safe to build.

It is twio separate reports because when you do g borehole, a geclogist wil
dig o hele in the ground fo do a physical survey and then make his report. The
engineer takes this report and does a geotechnical report in relation to the
structure that will be built.

However, Clients in private projects want fo save money (this doesn't
happen with government projects), so they will tell the geologist 1o write the
repoft, inCluding the so-called engineering report.

Ir. Dr Ting Wen Hui: There need not be conflict between geotechnical
engineers and geologists. The former 5 employved to manage and consult
on design and construction. In the interpretation of the mechanics of ground
conditicns, geological features often have a role to play and a geologist’s
advice may be sought where required

Dato’ Ir. Dr Gue $See Sew: Ceological input 5 needed by geotechnical
engineers such as mapping of geclogical features for darms. Engineering
geologists need to flag gectechnical enginesrs on areas that need further
investigations for the properties of the sub-surface. Geological studies should
be included in geotechnical reports for effective incorporation of the findings
in the investigations and analyses.

Ir. Yee Yew Weng: | believe this 1o be more a political contention rather
than a technical argument. An engineer needs 1o understand geology if, for
instance, he is designing foundations in rock. If he s learned in geclogy, either
from training or from experience, he can apply such knowledge to his design.
If he does not have the necessary knowledge, he should consult a geoclogist.

This s common sense, 5o | don't see why we need legislation.
5l JURUTERA




“You must find the right place to
work and look for the right mentor."

Ir. Dr Ooi Teik Aun

“The engineer cannot do what
he likes without looking at the
geological report."

Ir. Dr Ooi Teik Aun

What are the prospects for geotechnical
specidlists today? Have geotechnical
specidlist contractors made good progress
in developing local construction technology
for exporting? If not, what do you suggest
the locadl specialist contractors do?

Q

Ir. Dr Oci Teik Aun: Previously, this was because we never
really studied it. We thought it would be expensive.

Howeaver, you must consider factors such as destruction
to environment. For example, the construction of the MRT
lines in Bangsar. They cut the slope and built structures
close to residential houses and other structures.

There is a cost to the house owners. Property prices
may drop and during construction, residents have to put
up with the noise and perhaps workers who peep into
their homes.

The structures could have been replaced by tunnels
but of course it is more expensive. However, in the long
ferm, it is better for the environment as everything is
underground and looks neart.

We have never put emphasis on tunneling. [EM
actudlly formed a funnelling division in 2000 and | was the
founding Chairman of the Tunneling and Underground
Space Technical Division.

We have been trying to promote the use of
underground space as a sustainable method of
development as there are many advantages. Firstly, you
don't need to cut down hills so there is no risk of landslides.
During construction, the workers are underground, so
there is little disturbance.

Elevated structures disturb  lives. Even doffer
construction is completed, the huge structures cause
fraffic congestion and there is always danger from the
fast trains. Underground, it is safer. BEven if the frains jump
the track, they are confined in the tunnsls. Underground
rail track tunnels are uni-directional, so there will be no
such thing as a collision.
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R&D isimportant for advancing the knowledge
and practice of geotechnical engineering.
Currently this is carried out separately by
universities, practitioners (.e. consultancies)
and government agencies. Should we
encourage collaborations or should we lecave
it to the free-market force?

Q

Dato’ Ir. Dr Gue See Sew. Improvements to practice require
R&D culture. So practitioners need to collaborate with
universities and research agencies. They should gather R&D
topics and the areas of practice that need improvements,
such as simplified and improved methods of tasting to obtain
soil properties for sope analyses.

Q

Ir. Yee Yew Weng: | have worked in consultancy for 13 vears
and in contracting, for 12 years. Contractual settings can be
fairly diverse, depending on project and organisations. The
consultant used to be responsible for all design aspects and if
something goes wrong, the lawyers go affer him. Nowadays,
it is less clear, as the party with the deepest pocket normailly
cannot escape liakility. Construction contfrols are far less
stingent here than say, in Hong Kong and in Singapore. The
authorities allow a lot of self-regulation among professional
bodies. This should not be abused, especially when it involves

public safety.
engineering in local universities, how can IEM

! Training Centre help?

Ir. Dr Ooi Teik Aun: IEM Training Centre (IEMTC) will play a role
together with two bodies - the Geotechnical Engineering
Technical Division (GETD) and another society, the Malaysian
Geotechnical Society (MES). The two can identify what is
needed in the geotechnicadl field and then tell [EMTC that
they would like 1o hold certain competency courses. Those
who have completed these courses should be proficient
geotechnical engineers.

I[EMTC was set up to provide training by qualified frainers.
The Board of Engineers Malaysia (BEM) reqguires that engineers
study and pass certain subject matters before they can be
registered as professional engineers. These mandatory courses
are conducted by IEMTC.

Q

Ir. Dr Ting Wen Hui: Broadly speaking, our Geotechnical
Practice has reached maturity and should be able to dedl
with the relevant engineering risks.

What are the foreseen improvements of roles
by the consultanis and contractors under the
popular contractual sefting presently favoured
in Malaysia?

In view of the lack of knowledge and
enthusiasmto pursue acareerin geotechnical

Are present geotechnical engineering
practices sufficient to cover the risks arising
from the design and construction aspects?

8 JURUTERA i
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How is geotechnical risk management
being recognised by the local insurance
companies?

Q

Ir. Dr Ting Wen Hui: As far as is known, there is no specific
insurcnce to cover geotechnical risks, only general
construction risks.

Q

Ir. Yee Yew Weng:. As an engineer, | would like to say
"ves” since an Ir. is a technicdlly frained engineer who
should be able o lead a company toward engineering
innovation and excellence. However, not all engineers
make good entreprensurs. There needs to be teamwork
and balance. If the Ir. is poor in entrepreneurial skills, he or
she should leave the business side to others.

Q

Ir. Yee Yew Weng: The term "strong design capabilities”
should be used judiciously. Anybody can do back-of-the-
envelope cdlculations to estimate say, pile shaft friction
using f=2N. This is not "design” but merely an exarcise in
esfimction. Many can run an FE analysis these days, but
this is not "design” either, just merely computing know-
how.

An expert designer wil have in his arsenal, a
smorgashord of scientific ingredients such geological
survey, neighbouring soil information, fest pile data,
information on technology advances, research findings,
litercture data, anclytical tocls, etc. His mastery of
engineering design will be exemplified by how he is able
to create a leading edge design that is both practical
and commercidlly astute. | do not believe that there are
many confractors with such capabilities. The concern
is, of course, whether gectechnical consulting firms are
continuing fo emphasise the need to develop such master
designers in their organisations or if thay will compromise
to glorify back-of-the-envelope estimartors.

Should engineering contractor organisations
be led by an Ir.?

Whdt lies ahead for geotechnical consulting
firns in Malaysiq, in view of the increasing
specialist geotechnical contractors with
strong desigh capabilities?

“Geotechnical engineering is a very
challenging profession. You will never
get bored."

Dato’ir. Dr Gue See Sew

n JURUTERA WislalMsla"a%

Despite significant growth over the years, why
have local consulting firms not grown in size like
those in Australia, UK, etc.?

Q

Dato’ Ir. Dr Gue See Sew: Top consulting firms in Malaysia
have actudlly shrunk in terms of size i.e. the number of
employees. The largest consulting firm had 600 employses
in the 1980s. Today, our largest consulting firm has only 500
employees. The Netherlands, with a population of 17 million
(less than 60% of our population), has consultancy firms with
over 20,000 employees.

There are two main reasons.

Cur engineering consultfancy firms face challenges in
sustainability. They lack sustainable attributes. Many of them
don't last beyond the founders.

Then there is lack of facilitation from the government
and stakeholders. Very often, there is a mismatch in the
appeointment of engineering consultancy firms for large
projects.

Q

Dato’ Ir. Dr Gue See Sew: We have the capability but we lack
capacity. Mdlaysia has lost many geotechnical engineersto
other countries, particularly Singapore and Australia. If we
don't have the capacity, how can we export our services?

Ir. Kenny Yee Kwong Sing: Every country has a different
story. | first ventured overseas 18 years ago and worked in ¢
countries. It is not always smooth sailing. While the business
dynamics keep changing, the fundamentals have not. To
do well is to reflect on the lessons of past deals to improve
the chances of success. Some of those lessons are crifical,
such as choosing partners that can make tangible business
contributfions, forms of business crganisation, safeguarding
intellectual property, ensuring operational contral, and
managing talent. An in-depth understanding of the taxation
system, legal system and dispute resolution, labour laws and
immigration policy (for visas and work permits), importing and
exporting regulations for plant and eguipment, exchange
control on importing and exporting investment funds, foreign
investment incentives and restrictions are equally important.
Political and social stability and an understanding of the
cultural mandates of each country must not 1o be forgotten
before you put your monay on the table. Also, an in-depth
knowledge of design codes used, codes of practice and
local bydaws and regulations is a key requirement to
technical management.

Last but not least, we need to “sell”. We need to identify
specific products or expertise that we can sell profitably.
Developad markets are usually matured markets. Potential
good markets are new markets with unknown risks. It's all
about controlling risks. This is best described by an old saying:
“Two roads diverged in a wood, and | ook the one less
travelled by, and that has made all the difference”.

What do you think is the key challenge in
exporing geotechnical specidlist skills to other
countries?



"The person who knows how will
always have a job, and the person
who knows why will always be
the boss."

Ir. Kenny Yee Kwong Sing

How can we further develop the reldafionship
with geotechnical engineers in the
neighbouring countries?

Q

Ir. Dr Ooi Teik Aun: The Southeast Asian Gectechnical
Society (SEAGS) was formed in 1967 with its secretarat
in AlIT Bangkok. It has held geotechnical conferences
in Bangkok, Hong Kong, Singapere, Kuala Lumpur and
Taipei. In December 2007 the Asscciation of Geotechnical
Socisties in Southeast Asia (AGSSEA) was formed ofter
Hong Kong, Singapore and Thailand left SEAGS to be
direct members of the Infernational Society for Soil
Mechanics and Geotechnical Engineering (ISSMGE).
The 17th Southeast Asian Geotechnical Conference was
held in Taipei in 2010 and it was decided that the next
conference (18SEAGC-1AGSSEAC) was fo be held in
Singapore.

These conferences help to coordinate the exchange
of geotechnical engineering information and advances
once in three vears. The 195EAGC-2AGSSEAC will be held
in Kuala Lumpur in 2016. This is how the geotechnical
communities kept close togsther.

IEM is the Engineering Secratariat for ASEAN Engineers
Register and APEC Engineers Register. The Board of
Engineers Malaysia (BEM) also regulates the registration of
ASEAN Chartered Professional Engineer (ACPE). All these
help to create mobility for engineers in the ASEAN region.

Different countries have different levels of
geotechnical development. For example Hong Kong
and Singapore are every advanced and they have well
developed metro fransportation systems. Its Mass Rapid
Transit (MRT) is recognised as the benchmark for the level
of geotechnical development because these systems
have very deep tunnels and big spaces underground.
There is no room for failure and very strict contfrol is
exercised during construction. In Singapore, one can
virfuclly go anywhere by MRT. Singaporeans have even
taken underground work to the next level and developed
rock caverns to store ammunitions.

We are learning from Singapore. Malaysia brought in
d lot of experienced people who were involved in MRT
work in Singapore to work on the MRT.

Cambedia now is very much like Malaysia of 40 years
ago. For example, when it comes 1o piling, the people
lack equipment. They don't even have cranes for heavy
lifting. So the technology they need is different.

In Malaysia, we want to move away from the
old methods of doing things. We want to infroduce
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mechanised methods. We do offsite casting and then
we transport the precast elements to site at night. We go
underground so that work would not interfere with surface
acftivities and the public won't see the tunnelling work.

Malaysia is chead of Cambodia, so we are cbliged
to help the Cambedians so they won't have to make the
same mistakes.

Hong Kong suffered a lot from landslides in the 1970s,
so they also set very high standards of geotechnical
practice. ts GEO (Geotechnical Engineering Office) is
acknowledged as the world best.

By learning from each other together we help to
upliff the standard of geotechnical engineering practice
in the ASEAN region and fransform it into a region of
opportunities and growth.

Q

Ir. Dr Ooi Teik Aun: As a young engineer, | started in Public
Works.

First, it was to carry out investigations of ground or
site...either a new building or an existing building which
was having problems.

If it was a new site, my job was fo dsetermine the
parameters for design.

On the otherhand, when a project had failed, | would
investigate the cause of fdilure and provide remedicl
rehabilitation work design.

The lesson was very simple. In most failed projects,
there was not enough risk assessment. For example, if |
want to do something, | must ask myself what can happen
to the structure once it is completed?

Look af Highland Towers. | was on the committes
investigating the collapse. Had the designer ever given
thought fo the possibility of a landslide?

No. He did not take care of the water flow. He cllowed
water to flow from one end of the building to the other
end, so there were lotfs of chances for the water to leak
into the scil. That was exactly what happened.

Before we proceed, we must think of what may go
wrong. If something does go wrong, what will be our
measure to mitigate the issue?

If it happens, the building must not collapse. It can
crack but not collapse.

Dato’ Ir. Dr Gue See Sew: We must continue tfoimprove
the practice by finding better solutions to engineering
problems in terms of lower construction costs, shorter time
and lower long-term maintfenance costs.

In addition, | would like to add that subsurface is
not man-made and is often varied across a small site.
Limestone formation, for example, can have significant
variations within a distance of a few metres. This makes
the geotechnical engineering profession very interesting

and challenging.
3§ JURUTERA n

What is the most valuable lesson you have
learned, based on your past experiences?
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"There is no short cut as technical
knowletye is best learnt through hours of
personal experience."

Ir. ¥ee Yew Weng

"Gonstruction controls are far less
stringent here compared to say in Hong
Kong and in Singapore."

I Yee Yew Meng

Eveny project resting an the ground reguires geotec hnicaol
input ond projgects o getting lamer The MET poject & on
example of o megd poect that requie: inte reive geotechnicod
input to ensure s ofety ond cost effective ness.

Ir. Dr Ting Wen Hui: Thirst for knowledge and humility e
goo d qualities required forle crningin any study,

Ir. Yee Yew Weng: When lwos o voung consulting engineer.
most of my wadd wes block ond white. The white = presents
the idedistic woy of dé:uisi ng o design in strict adherence o
codes. diowing up tough specifications and the n ensuring thot
constriuction contols ansite lock down eoach deviant procfice.

The blozk mpesnt every indvidud ond mind=set thot
rurs controng ta the white wold. Closing my mind to ideos and
thoughts of other ond juddoing their oction: bosed on my own
subjective penception. Wer the kHiggest stumbling blocks in
my career giovwth. Eczh time | wos able to break out of such
mental bloc bs. I"Wu::s_trn:&'nspcnrted to another perpective. os the
perceived Hoclk-white boundory become |ess important. The
opnion of others should never be stiffed but instead. should be
cllowe dto be aficulate o weinhed and considersd.

Q

Ir. Dr Ooi Teik Aun: There s 'no such thing o creating o
conducive endonment. ¥ou must stat fom the bottam. You
horve to wark on the groundio undestand the mussl

How ecan we pmovide conducive career
develop mentfor young geolechnical e nginee 57

ledin fiom o good seaiorsngines . fyou wont to somecoy

design a 100-stomey buildng. pin o fmwith on expert in the
design ond construstion ofg 100stoey buldng.
¥ou must find the ight place fo work ansbyou m T |.E|III|:('fDI!

the nght mentorfor the oE o mfexpemse v L vsh to specmllm-

in.

Q

Ir. Dr OoiTeik Aun There is ple.n‘bgu:ufpa’renhc:l in gemechnu:cﬂ
& ninesing: bﬁcayﬁa mﬁ_jh J:ia'-.-éhmam ent. there wil be moes

and mm&;‘tﬁdlengmg pojects cheod.

j.mf udw:efqr‘ruung people who wunﬂuﬂ::eed
in this i’:‘.ld?

Buldings amre gettiing tfoler foundotions moe sophisticated
cand boesements deesper. Todoy: we taolk obout bosements &-7
level: desp ond thiz s wveny cholenging. When vou buld o
bozement, you worny about movement. You alo wory about
the movement affecting o reorkby bulding. You howve to 12 orn
instrumentotion cnd o new switem known os BIN (building
informotion modeling) which dlows eve bochy. from achitect
ond engineer to quontity sunevor ond londscape designer to
uze the some softwore. They dont howve to edony fiom scrotc b,
Evendhing & ther. You just howe to odd vour own design.
¥ou con even run o pogrom to sse the intemoction between
ore cnother and if there i ony confict: for example it o pips
is installed. will it bt o beom ? This is the knd of sophistic ation
cvoiloble todoy.

Young enginesrn howe to spend more fime eoading ond
learning. Wite o well and submit popes to joumals: seminos
ond conferences . % through witing thot wvou will stot thinking.
When vou wite, vou oak vouself dl sods of questions.

Ir. Kenny Yee Kwong 5ing: et o good mentor ond
remember the old s oyving: “Tell me and | forget f2ozh me ond |
m oo remem ber. invalve me and [leam™.

For those who ospire to be the big BOS5. this one iz for you:
The person who knows how will cohwos howve o jobe ond the
person who knows why will olwoys be the boss.

Data' Ir. Dr Gue See Sew: Seotechnicd endineenng is o veny
chaolenging pofesion. You will never get boed. Offen: vour
volue-odcing to pojects i; cppeciate d. As cholle noes become
increosngly more complex: the amount of engineeing input
becomes moe sgnificant. Frojects are now getting lomer ond
moving toworck soft grounck cnd hilhy ternrcin.

Ir. Yee Yew Weng: Enginesring i o pofession thot e quires
detoiled opplication. Ther is no sho to ot os tec hnicd knowle doe
iz best lecmt through experience. One hos to proctise mony
times foil momye times but keep getting up and taking o go ot
it agoin These dows. the voung con work omywhere ond do
amything fwell dmost) thot he plecses. However he needs to
put possion into the tosk and become e dly skilful.

Ir. Br Ting Wen Huli: Besides the thist for knowledoe and
hiumility. on ingusitive mind i nesded. @

"We have the capahility but we lack
capacity. Malaysia has lost many
geotechnical engineers to other conntries,
particularly Singapore
and Aunstralia."

Date’ Ir. OF Gue See Saw

"Besites the thirst for knowledge and
hnml][iy, an ingnisitive mind
is needer."
e, Or Ting Wer Hai
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