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““he PahangSelangor Raw Water TransferTunnel (PSRWT) projectis a massive poject undertaken

by Kementerian Tenagaq, Teknologi Hijau dan Air (KeTTHA) to convey 1,890 million litres of raw

© water daily from the Semantan Riverin Pahang to the south Klang Valley region of Selangor,
Kudala Lumpur and Putrajava to meet demands up to 2025,
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Competed in Moy 2014, PSRWT cmpress three tunnek The moin compoenents of the RM2F Bilien PSREWT
totaling 44 .4km. | B, By far, the longest romw wioter tunnel preject, incuding o rotw water fransfer tunnel, cns:
in Az ond the 11th onogeet in the workd, The funnel will « A 2Emrhiah Kelou Dam o with on effective copocity of
transfer 274 cubie metre: of mw woter per second to 299 millizn cubic metnes.

the newwr Loingict 2 Wioter Trecitrnent Plant (CAYTPY in Hulu + Intoile focility ot Sermcintoin.

Langoot, which B Being congtrusted cnd which will oddness + Ancilicnes to the project oo nsisting of o pumping staticn,
the projected weoter demanck fiom the everincreoeing fwin pipelines, ciocses peode ond O el rmetn setem.
popukticn in these regicns. Revwr water will Be conveyed inte the PERAWT tunnel wio o

Ceeting an estimmoted RM2.74 Billicn, LAATP will hove o afam-kong inket conduit structure with the helpof o purnping
syetem of doewnstrecm dietricuticon networke (under Phoge 13 staticon in the Pohong River Bosin, The row woter will then
cind the copocity to produce 1,130 millien jfres of podoble fiew 44 8k b the cutlet structures in Selonger befonrs § B
wiciter dioiby. trangfemed o the LAVTP fortreatment.

The PSRAT project woe cworded fo twe Joponese
cntractors — Shimizy Coponraticn and Nehimateu - which
fomed o pint-wenture with ool controctcer LEW Buiker Rig VALL SUFFORI
and [ (SHUL IV The project wos finonced with o ean The mrwr wicter funnel cnoeses six foult zones (Komik, Ko, Bkt
presided] under the Dpaness Officicl Develbprnent Tingi, Lepeh, Kenglked andd Tekalid, 17 linecments cindd b
Assptonoe (OO0 pregrammes. river: (Kekbu and Kanmk) The gec ooy stroto encountensd
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in the inifial stages of furnaling advance corsisted of hard, abrasive granitic
rock of 17-176 MPa Urnconfined Cornprasdve Strength (UCS), with @ rnean
of 77 MPa. The rock classification was basad on that of the Japan Highway
Public Corporation,

Depending on the conditions, the walls of the furnal were supported by
ring bearns. rock balts and shoterate, When ground conditions wers unstable,
imvert thrust systarns were usad to pravent the TBM from gripping against the
furnasl walls.

Diagram courtesy of T. Matsumato

To ensure that the high parformance TBM could successfully cut info
hard rock, it was fited with 482mm backdoading disc cutters. the smallest
diamefer back-loading cutter-heads ever used. The cutfer-heads were
diligently monitorad during each operation for wear and fear, using remote
moniforing systerns. These monitoring systerns enabled the tunnelling crew
fo decide on cutter-head changes and o keep track of wear by recording
saveral changss on each cufter-head, which included cutter-head rofation
{recorded in percentage wear). femperature and vibratfion,

Each 482mm face and gauge cultfer-head was equipped with a sensor
securad inside the cutter-head housing and this permitted the sending of the
raw data to a computer program display unit in the operator’s cabin.

TUNNELLUNG WORKS TO MAIN TRANSFER TUNNEL
The SNUI JV chose thres Robbins 5.23m diamster Main Beam TBMs fo furnsl
through three sections. The total supply Included back-up systems. confinuous
convayors, cutter-heads, spares and underground field service persornal,
The d4.ékm-ong. 5.23m-diameter funnel was excavated under
challenging conditions with high overburden. ranging from 20m fo 1.200m
below the Tiwangsa mountain range and hot springs which had the capacity
to discharge 28 cubic mefres of spring water per second.
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Application of fibre morar shoicrefe behind TBM
(Pizture courtesy of T. Matsumoto)
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Tunnelling works using TEWS wene carfied o ut for 28km, wihile the i moining
Enath and adite were excovoted using either oonventicnal dolling-cindg-
Elsting or cut-and-cover. The upper and ower ends wene exoovoted by
Mewr Austrio Tunrelling Wethod (MATM ) wher four numbers of which were
("1

The main tunneling wons were done using three TEM: fiom Robbire,
noime by Kormilo, S2lpah ond Tiono WMidod. Increcs under hioh owverbunsesn, fng
becme, ook bols and the nedrzer ebound fioe monor shotoete wens
ueed io support the tunnelwolk.

It B worth menticning thot thiswos the fiet tirme that the nedrzers rebound
fibre meror shoterete woe used cuteide of opon ond its suosess showed in
rEeduced downtime, geod bonding with tunnel wolk o well ce the cutting
cow o of dust genencted,

ENCOUNTERING AND OVERCOMING CHALLEMNGES

The main chalenoes: in the PARAAT propct included foce oolopees of foul
ones, such s that of Lepoh Roult, one of the mdjoer foult 2ones. The foce
clopeed o8 soon o8 the TEM open section posesd the foult, cousing the
fome collopee with ingrewse of high water flew reoching 10 tonnes per minute.
A 20rm-high corrern wos creoted obowe the TEW . The arund wes stobileed
with forepoling. fibre mortar cnd grouting.
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Ancther chale nge wos hioh woterinorese of up o 10 fonnes per minute.
The maxirmum tempencture of hot spring woter ingres wos eoorded ot
56252 whike the moximum rock tempenoture eoorded wos 55592 Other
cholenge: included rock busts ot fewe TEW drives with cwer 200m-high
cyerbunde n where 20mm thick fibre motar wos capplied to prevent fly ook

The moimum odvanes rote in o doy eoorded fior the project wee 49m
whike the best mites in ovweekand o monthwenre 198mond &57m respectns by,

The lessons lecrnt from the project coan be used o efermk for futune
prejects, noting thot Open Tvpe higher power TEW for hard ook performs
well in poor geclegicol oonditiens under high woter inoiress. Ancther eeon
Earnt sugoests that the eark instalktion of tunnel suppoet, such o ficre
rmertalr C5m awoy from foes ), will be effective in stabileing the tunnel wall
stmuctunclly.

Thess Ewmcns cnd experenoces: oon be uwed oz o benchmons for Molonsic
cand ekewher arcund the wond, Ar O woy foreonrd ond for effective
suestcinability of future uncemrcund developrment. the country neece mMone
ool takents in the tunnedling industne, 5
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