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dlaysia is experencing steady growth, pariculady in urban aredas and her city
skylines are progressively changing, with addtional new structures above ground.
As the population density increases, these cities need o be suppored by improved

infrastructure.

In o developed city. engineens wil look of tunneling o« o
solution to infrostructure demonds. Tunnelling 5 goining
populaity oz itis less intrusive. Tunnels are hidden benecth
the city. so the city slodines remain uncluttered ond
pleosont.

Tunnelling i olso increosingly fovoured in Sewecge.
Wioter Supply and Food Monogement and engineen e
mowing cwony from the open-cut system towords o no-dig
system ortunnelling.

City plonner are owore of the benefits of rood
bvposses constructed below ground level ond of hoving
moss transit systems mnning under the city, Some moy
argue that an underground moss transit system s o
nuis ance especiclly for older follks but often. choices e
limited due to different types of trofic shoing. ie. mode of
transpot and land ovail oble.

To redlize the objectives. we must be prepared o evens
lewvel - technicolly, constructability ond monogement - of
the industry to propogote the knowledge ond know-how
of tunnelling.

The wens firt undergound moss fronst tunnel wos for the
Putra Kelano Joya Line: constructed between 1928 ond
1225, It wes fully opened on 1 June. 1222,

The two moin controctors were Hozoma (Jopan) and
Hyundoi $outh Eoreo), Hozomao hod dewveloped the
Articulate Slumy Tunnel Boning Mochine required forthe shot
rodivs tunnel between Mosid Jamek and Kompung Ban.
The controctor foced some podems: manky becowe the
size of the korstic lim estone excovated wos large ond there
wis dificultvin pum ping the slumy ouf,

The controctor clo intodouced duminium Einfocement
for the tunnel eyes for the fiest time in Malovdia but thot foo
created problems to the cutter disc. Instead of being cut
into pieces the aluminium stretche d and wioppe d aound
the ripper teeth. couwsing considerakbe dom age.
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leszons were leamt and. in the recent MRT poect, o
slurmdierwos introducedin the TEM to e duce the size ofthe
exzonvoted imestone to enable effcient pum ping. For the
tunnel eves the ocluminium reinforcement wos reploced
with fibregloss and this proved very successful.

Far the line Two secton from Dom i to Koam pung Baru,
Hyundd intioduce d the Open Shield Tunrel Boring Mochine
made by Howden of Glasgow which monuofoctured it for
the Channel Tunrel Froject.

The ground wos moinly in the KEenmy Hill form ation. with
low wcter inflow. This tunnel proved that the Open Shield
TEM weos suitable for the Kenmy Hill form ction. As expected.
the odvonce e woe slower than o Ful-Foce Tunnel Bonng
machine but the Open Shield TEM wos necess ans to allow
the opemtor occess fo cut off some of KLCC tem porany
giound anchore locatedin the alignment ofthe tunnel.

The project wos o success. toking into consicerotion
that the Amended Motional Lland Code. which cllowed
undergmound plots of land to be evoluoted ond sold
separotely without offecting the ownership of the loand
cbowve it wos not yet in force of that time. Part ofthe tunnel
wos below the Muer Klang olignment.

The pmoject sow new local tolent being mentored by
the intemationd contractas. The project intodoced new
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tunnelling methods. especialy the intoduction of lager
scale Tunnel Boing Mochines. The poject sow many locd
paticipants: from TEM divers and tunnel support stoff fo
engineers ond monogers.

Support industries. including segment supplies ond
smaller tunnel com panies. stafed to gow and establish
themaselves .

The SMART Tunnel proect sow the podicipotion of o new
group of tunneling personnel while most of the local talent
troined during the LET project proved fo be valuokle.
expernenoced osiets.

The SMART Tunnel wos iconic. not only forits size but oo
hecowe ofits dud purpose. | wos one of the fist of its kind
and international engineers hod been studving it to ocpply
the some concept eliewhere.

Afterthe lounch ofthe Moss Roibw oy Transt Line 10 Kucla
Lum pur the tunnelling industne s uffered further pomoxysmas.
For the Sungoi Buloh-Kogong Line. the porfion running
throughthe city centre wos constructed below ground with
o purpose-built TEM ordered from Henenknecth.

Az ther were ower 20 sink holes expeienced duing the
construction of the SMART tunnel. MMZ-Somudo hod to
find o solution to mitigate the pokdem. The tunnel posses
through the Kudglo lumpur Eostic limestone which s
notorious for conities .

Tunneling through covities hos its own unigue poklems
o lorge setilements and sink holes occur when the
boloncing stakility of the soil i@ disturbed.

S0 MMC-Zoamuda and Hemenbkneitch deweloped the
Yonokble Density Tunnel Borng Mochine which won them
the prestigious Tunnel Bodng Mochine Innovation Aword
in Singopore this veor another oword clinched by o
M al s an project.

The “orokle Dernsty Tunnel Boing Mochine wos
designed with the Kuolg Lum pur Eorstic limestone strioto
in mind. It revolutionized the tunneling expeience ond
ploced Mdoyvsio onthe map o aninnovetive notion.

Of course, this would not hove maoteddlize d without the
expertise flom Zerm amy and otherintemotional tunneling
experts. The YD TBEM povided o voluohle understanding
and experence on the behoviour of excovation in the
kastic limestone that the city of Kool o Lum pur wos bult on.
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On 14 May, 2016, MRT Corp. Design Director Er. Poh Seng Tiok gave a
lecture on Innovation in Ground Survey for Mass Railway Transit 2.

The lecture further explored the Iafest innovations in ground survey
adopted for the Mass Railway Transit 2 project. Lessons learnt from previous
projects and understanding of local ground conditions required developing
local skills and expertise. It involved sensitive instrumentation handling,
execution of survey and inferpretation of the results. The results were very
important as these would decide the risk and excavation parameters and
lastly, the tunnelling methodology. All safety, environment and confractudl
risks were o be determined.
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The MRT 2 Line faced even more challenging soil conditions with greater
areas of Karstic Limestone and the Kenny Hill Formation. The chdallenges
were exaggerated with a number of fault zones along the tunnel alignment
proposal. Er. Poh listed some of the main ground investigation works for MRT
2in his lecture.
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1. Ground Investigotion Warlks (Borehaole Drilling)
«  Vertical Inclined or Horzontal.
o e ofborehale televiewsrn either opticd or acousfic.

2. Seophyiicol Investigotion
= Acoustic Tomogrophy.
= Surfoce Selsmic.
= Roydeigh Sufoce Wowe Sunvey.
= Zrogs Hole Tomogrophy.
»  Hectic Resitivity Tom og raphy.
Er. Poh explained thot, in on wbonized envionment.
Fefroction Seismic ond Electical Imoging codld ogive
inccc urcte and ;ometimes mizdeading e ults.
The innovotion for MET 2 soil investigotion hod mowved
to the next level of Growity Suney, Whot iz Groity S ureey?
[t meosures chonges in Grenitotio nal Field cavsed by local
vorotion of 5ol & Rock Density. Grostotional Suney wios
chozen forthe following Eoson::
= It con mop waiohlefhighly undulcted mockbeod
provided the dersity controst ot ook heod i suficient.
= tis lamel unoffected by urbon conditions under norm ol
ciicum stances.

= |t con be done inside boildings ond in oo whee
electic cables. metd fences and conductors limit the
sz of the Electical Imaging method.

= |nocity emdronment. it is much ecsier to opercte thon
h1ASW cnd EL

Aclzarlinear depression acma: the suneey creo - tie-in with
the potenfid Regional Foult Alignment.

Maoving fomeard. Er Foh suggested using the hodzo rtal
directiond diling coring method to explore futher the
techmalogy of ground imeestio otion.

Furthertothe abowve COurvervown Associote Professar
Ir. Or Hshom Mahaom ad of Univesity Techmalogy Petronos
(UTPY hicis presented alecture on Madvancement of Tunnel
liming Maonitoring Using Fibre Optic Distibuted Sendng™
thiouah his wark, and esearch ot University of Cambidoe
nited Knogdom .
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He preserted o evolutionized sensing method uing
fibreglos: deformation attoched to the test sample. The
technology povided real time dota on tunnel  octivity
effects, wital for monitodng ground and tunrel lining
movement and the effect on the surounding creos.

The Brllouin Optic ol Tim e Dom ain Refectometn: (BOTODR)
wed chonges inlight freguency cowed in o stron fibe olos:
to mecsure the amount of deform ation within the ibe oloss
cittac b2 d to the test sam ple.

Far healthy sustainakility in the tunneling industne local
talents will hove to be franed to mointain the daont ond
i oz hineries essenticl o tunreling projects.

MMC-Zomuda hos et up o RMI0O million TER
efurbizhment certre in Pusing, Permak to efurkbish & of
the 10 TBM: wed for the MRET line 1 projgct. The centie
employ: locol welden, supemdson ond other shkilled
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workers ossodofed with TBM moinfenonoe work. under
the superddon of pescnnel from TBM monufoctunsr
Herenknetch. The employvess om engoged from AMC-
Somudd Tunne Training Acodermy bosed in Bukit Kemuning
SEOnQor

The Refurkishment Cente is expected fo produce locl
wiorker for the advancement of the tunneling industes and
to oct as o cotalyst for the development of other el oted
Wwiorks in the country.

Tunneling & Underground Disvsion ond [ER Troining
Cente EMTC) cre actively woking to exposs the vounger
genemticn to the industre. They ore looking fo host the
Wiodd Tunnslling Confernoz in 2020, As the margue of the
tunneling industey, WIZ 2000wl fimdy plocs Mdoydo in the
Intemotioncl Tunnaling spotioht.

TUSD and EMTZ howve besn ssndng young enginesrs
to tunneling confersnces abrood includng to Sngopoe.
Dubci. Myonmor and Creotic. The ohjipctive is fo expose
these folents o the Intemofiondl Tunnsling society and
to promote Moloysio os o dealoping country thot's keen
to pursue tunneling os o sustoi nokle futue industee forour
ool talent, =




	Localising tunnelling talent_Page_1
	Localising tunnelling talent_Page_3
	Localising tunnelling talent_Page_4
	Localising tunnelling talent_Page_5
	Localising tunnelling talent_Page_7

