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Albstract

The Railway Technical Research and Certification Institute will serve as a technical role for the Ministry of
Transportation & Communications in the field of railway industry and an integration platform for domestic
technology resources. It will also be entrusted by government organizations or other agencies to engage in
compilation of railway technical specifications, standards and safety inspection criterions, service of product test,

inspection and certification, providing the analysis, improvement and maintenance solutions for railway equipment

and component, assistance in railway accident investigation, safety inspection, personnel training and certification
and its technical supports, and information collection and exchange cooperation of domestic and international
railway technologies to assist in enhancing the autonomous technical capabilities and quality of the rail industry,

ensuring the safety and stability of the rail system, and joining with international standards.

April, 2018 | 35




36 [ No.118 | April, 2018

AEBRERECEAREEBNKET @ SHEBFERNURRALE
W BRORAZRERRENRERZNRBECR - HRAXLEBRRZE K
B &R BREEZNGCER - "HEERRS,  EARIEAEE
PR L R BRI o

HEMNSAFAR  BH - #E  RIFERFENKEL  RA
e~ NEYLR R - BEMEITERNEER LR - ELUEANNERRT K
RE > REMERINREA  BIFKEEBECRR - »— 0 H » ELRER
CERERTFEECRBESERENLLER EEEBNELASRYERM
¥ BRIERBABENES  HERSHFRERERSANENS > 1A
RE REMEINHHFNIERR R EE K -

RBERZ B B R M BB E Ot E(TREARTSE) » L
MR EERE  FRENNERBRABELASITNZETE  FRIEEH
NEXRBREMBEIES  HERERRUEEMKBER  ~RERZTAE
BRI  WBRIAREIEH -

8 - BREETXRR
— HEEERARER

AR REHEN T EAERTE(CP) » FBHEER LB EMELFHK
BRATIXAFEERE  BE99F  SHBEHBHEEMUB0HAE
NRBEAMSE  BEALH52%  EERERMEFEERNTI(EE) A
KERBAKERE)  TERAR(ENER) « ZARGEFLR) 515
EMTORRIER) « RN TARPMERE o 15 - RHEE103F
ERAKBEY - ROEH  SESNE_RRE  IEREREIenE
1A BB ERET B AT - K EmEE L thpI%922% -

SRRERIERHBENEER T RAETEINER » RKHE
EXERBRELERAL  TUSEHAHERELEYNERAHRREER S =
SEAEEEREEERMEBRMEENL -

(—) & : DIEMU 800BBHBHEBRL] > AHERELEEARK A
£ RP =3 BESRSFERABCERESRRS  HE(L
BIEES2% ; RIGKFEAEFIRM - BERAM » ERR  REXR
7 BESIRY  BERGISRBRERE -

010131030301
00101011010
7110161010701C




No.118 | April, 2018 | 37

2
s
m
-

AN D000



2
T
2
E@

&

38 | No.118 | Apri, 2018

(D) B R EERRIEEER
ERZRIE BARERAHEERE
EES RBERELKER  BECLH
E23%  REERNERTMHEA
K ER -RA -Z=H KB B
B REEEIHE KARBE—FH
"R REAM  B3|RRK EE
et LERS - RRBNRKFE
RIEERE -

S BRELEE ARREBRRBEEES
HERABECRE  BREERER
ELTHEg B E BE B
NEZRSR > ARBEESREDR - L
SEEMAR R - AOFEREFTHAE
343TTHBEHBYIE - BEIMER A
BB T3%Z RBAA » BRI R

RBEREBEMNSAE  BEERE
SEATIN 10658 A 24 B AR T BETE T A
TEEMERE,  WEREE - 28 - BER
BER 0 AFHRHAREI0FEBESEEN498ETY
REZREEEHE 66ET - 2H284ETT =
JLEEEARRETT) - SRS TSR RS -
SR ARKEE RS HECMAER20%K »
RELEBEMNMEESEEXNEERER
HEEE - 28F - SEEARLSEREAN

AINRAREIR 10T RS B RRA A E

PRANDBRIEESE MBERBEREZE
EERESEHER XBSRER -H#I1R
MRBHRITEBR107TE1830 ~ 31EHEREMR
B IO EEXEREEEAT,  BEIBRK
7 B0 EEEBMARES - HRIHHED
REH B - 5w H1HE - 9E - EEK
RESEBETES  ELURRRAGEESE
AL ERARBRERERFE - KB E K
OREFEANCEREENCEEAES9
5 BERERENIEEIL46IEGER) °

= BER BRI AR

(—) BB R

BRI A#E TERZTE 2R
ERE > BEFTREREFUZFRNR
FHRSIETRA - AW E—BUERE - I
RERME @ MEELUBEN - SR B8R
EZ BN EREREMER  RE
ARBRFE B2 RE - HHERK
BRERAFEREIMERBIRIMEE
FEBUE K1 - B B R R R A B A AR
A~ EmmB RERBERETAG RS
BEL FREANEEXRE -

EHESNERECCBED  BHAR
Atz mERSREINRRIE —2
RARERERERERE - LInBEmRE
REE(RD > HERERE BEMIE
FRBBFR/ERRE  ESMA ~ B
NTRF30RRIR R 2R AR EARAE
BRI  =EEETIEL -

N
EKS

78 B 2] AR 25 7 B R R AR e A 1 B Y
o LUmEBERKRENTEER BB
SERIMIRAFE ] WATEERSHER
NEEMBCEELR  LTREREEE
(FNISO ~ IEC ~ UIC) ~ [RIFAZXE(LNERHEN)
RBRSEEGIEAJS « EREDINSG)IHET
MEDHT  EMHEHNBEFIRE -

(D) RABERREEE

RS EEER R0~ PR TH
Bt » BRPLEFEANIEERB BB IE
KR BRE SR AR B (RFR2) - RINEEH
BRITE  MRESMA  EERE
AR ~ BRIE -~ BRIREZBREBICAH
EERRITEED AR EREMZE



FEEe el

EARER

F3(15918)

BRREN(4618)

TERIERREENGERRESH
EEERT) LAHEERTIMIBTAR

=S
REEE

FERSIEEE rialor

BREHBaEME - SHERER - BT
B8~ EFTMAM - SHAAE - BIHHD
K MEERE - RIBAIRESRITHE
K&tk

CHEHFER  SESEMAEE =
WKEERRESLBE  ERRBMA
EHmBEmELRAETE  BHTER
A BRERE

ERERATZE R AR

SEEHDBERT  BEMA B
ERBEAS  BETRE R
2 BHNASRENERERR

BREmaEEREE - TREARR
E - Bk RAEDTE

BHBTREPL

SREUWERIR ZFIR  IERE
A BEAR  BERBAAFRE
RELERIR

ERETREEUETE R TSEER
AF

88| (3418) =45(7518) 48, (2618) E4#(2018) :

BEELH EBAR|BHERE oSSR (EETSEN  EMR|AL 6B '
ZHEED) BRE| BREAMCRE |4 Z2PHEmR '

B EoR - TREB(M)  EAERSKGEE|BEVVVF - HEEEH :

sy | % BEFRP)E®R|2) ERE HER| EABRZMESIV B :
B REHRE 0B RS BE|EEEER - Z25 '

25 BUERS K| Z%  ZBRE - K|E HeE !

1%~ B PR NEE | 15 « IR ~ FRP R sE '

PR} 51338 ZE R R :
HENE  EE B EBKNE EE R BRLGBRERE | RAETHY B8
EHETE  RBR|BRIEENET  |BES  BHAGS | EHEMER  HE|

peregen |DVEEMEE B |EW M  HEE|E FZIREE  ERE| !
EREERL e B E AR |1 FRERL 0 ite HBE - aBHERE| o
T BREE - FE|E Wb FRprEyE - 5to0g | !
ERHKE10I8 !

SRS FIBINE  (BEBR NG |REEBEKEE |8 :

pm |BE > TEBRE - |88 RHBRG | SBEBRM 528 :
T B/ HRBERSBR | B/ AEHL 1418 '
E/E1TIE '

SE, N CREL|RA 208 AR/ BRRE - |RL o sE !

gy (DAL EEBEEE SR EERR48 » 3218 '
B ORIEEM  ER :

IR 1018 :

FEE MBS RIS | FAL 0 i34 B BR - B E|REL H7E '
wETETARE PR~ BEHEK - B ;

BY 4 - FEET AAERE BEFR '

WEERE |2 MIKE Bk ERDEHMIRB ;
Wi EIEEE 4 B HEXEZES '

BB RGZ34E & EHmELEINR '

& :71E :

R2 ENBEM MBI ER T 28R :
e BN SEEEER :
EFBENR  BOR BFaE - | SRR RERES AN |

TRRELE  BHEEN  RDE|BTREUHN EWIEIRAKAS | !

I%Ti?m}ﬁ?‘fﬁ% ;/E\U N %%%‘r%%?}i'fﬂ[ﬁﬁg%&{%%gﬁﬁ ’ :

No.118 | April, 2018 | 39



2
L
£

nﬂﬂ

&

40 | No.118 | Apri, 2018

BEXRBIHL B RRG BRI
BEER T BIBEROIKIE  BEFR
BANHEEXRRARETS  LIRBESH
BEAEiTEEE - 1R B A MR AH B kRl
R LR R WERRERLRHE
$ﬂL§¥ﬁﬁZ$ﬁﬁ' %MuJﬁﬁ%ux%ﬁhE_
PIZIE A RZ = CREM R
B 8REZ® E'J%ﬁﬁﬁféx 5 5% ks B B AT A
Do RRGPEROLAREXFTEAMER
R R o

- BE R T

—  EMEERREE

i

BLEA B KfE - BNEFHESL
ERRYRBNEMEETRE  FREXR
BRE  ZH  DETEBESEE - BAQ
BAEEAHABO  REPL > MEBRFTER
M AR/ B B BUT IR ARG TE ~ IEERA K
% EEE > EENEDRREULE &
X SERBLAEAYRBRYBNEERZE
B BB LA -

BRBEET1990F LRI ER R EMNE
BSMNED > ERBEBFRZRRAREERE
REMEXRNE - WRBRIEIESE RS
TS - KENEERARR  £1996
FRARERERIUBEFIFT  BIUYBER
i - KE0FE > NMEFDEXRRR Bt
BRHBEfNEERAHE - MKERERERE
15 RUASHEBREELE

HENEEREEARBMBED KA
RERFNBEEZERERME TR TR

ZHER R EARE LR B BB
wl miﬁﬁﬁﬁﬁﬁﬁ Bl ERRT A
HBETR  MARREMNE - BEREEBER
EEPLHAIRENERERNERBES

SIEHAEXEMB RN R B ERKM B
HELURE NG B SN PO B T 35 IR ©

— - FREIETS
(—) XFEMRNERGEAMARLE - RE
RERBEE Liﬂ%%zli:t{t&!
Briz -

(O) REFERMIE « EmflH
EABRTE AR

\ GBS
IAA MIAR

(D) RENERETAGINTE KEER
MRRARR » BRI RALRERE

(M) XFERBHEFHHAE - Z2RE
ABIIRERE K BT E 2 BB H Al
ik e

(h) BASNER M EMRE LR
B -

(X) EfERgE ORI BRIERIC FIE

= HRERE(L

BB A ERARE MR ITREE
DEEEBENMSRLEERE  RZEEH
BTYLUEG  BBERBUTENEIER
% BUUBRERMESE - ALt - RetE M
PERERKIEE - PEFERRIBERRNE
BMEERE  EEETNIAE  SREHE
PERAALMRBERE  BUNBERMN

#ONE > RBERESEM > WESEHAR
BIXMEEE  WEBEANEERES RITERE



RifEERED > BREERBTAGZRE
mENREY  RREUSERBMIRENE
HEEXR  BRAARR2ERTE  EMEK
RENEEXLINEEBRERR -

(—) EZHFREHRE

HEPLRBEERBIRENEES
BR MR - HEXBRREHRITE
& BB EREBENER TR E R
EEXREZRE  UESHATAZER
BFEEXE  LALEFE=ZAUSREN
ER R 2RRERRHFRMAN -

(O) EEARBRAAEBESFRNEE
ERR

BAMPRE  THE - SEHL
BRI« B RO RS AT B A
B CAEB/SERETALCER
BRI B A RSB R R
BTBEREEREEE  JUETOEE
AENRAEE  RUAFERE BER

HEENTREcTEAE

238 B A5 B 3 A0 3R A 978 R RO
BERE > ERNERBRECEY > F
BREERETAG L2 mEREE
£t TBEXRE -

(2) XEHBEERE LMERIMm

MR ERBETAG B RXAR
BREMERDEE - LARDHEEE D
EOFR - EMEESEEERE - 7
FREVE /0K B i B2 B 58RI BB D - #F
RUEHER BERKHNLERBEEER
TR R R S E AT i % o

() £2 g R

EOANEEERRFERRAETL
ERERARE > EPOAEREE
PERGREFEHNCERZFS - WKL
EXERRBINGHE S ER MmN M
B °

BT R ER

- MEERREBRTR

- ME TR/ R

- BAAE/ \BRERINZE

RHREARSE

- EPRRAE R

- BEGRATERE

- Bz

- BRI AFRESREE
- AZIBE

- BERWUBIEERN
- HARENRRRRTRED
- BEEAH RS

EiEmn

- B SAGTHE

- BWTEOMWEE
- RAER /TR oM

NiEER

- BEGARD

- BRUTEERITEN
- mIEANT/IERINE

B 1 SuER L IhEEEA

A ‘l\)‘

=A

I 35

No.118 | Apri, 2018 | 41



2
T
2
E@

&

42 | No.118 | Apri, 2018

- BEER,

NS IR SIS ST 2 Pk s 3 ]
REREGR  TRGARERNEERLE
WBETE U BREARNERGLZARRK
BEAEREANKI Y THEEXEHA
RBJEEAXEG ) TER<ERRENER 5
BEARERITRRENRERRE Y hEE
A RRCBARER  BATEXR - MNE
ESHE > SLUERR  KES Y 88
& BEYIEMESSEAREARRELR
RREENESNEEXRREBEERRAZSZ
& WSS AE B E SRR L [R) AE R T 3 B X R
P ERE SR SR -

t5h - REFEHL TREERE, ~ TR
F—REIML > DREERER , <RAME - BIR
ERRERNEXRBERARSRRE  LHES
BREEUSFERE  ZoERAFRZERNER
ABRRE MR RF - WUt > AETERFTHEEE
#HH LASREARRIAR - BERREENY
PRl B E KA 3%  BEIAHRZ Z Bas &
o BB ERTRREDPRMEERE
BRRERE -

A~ EFEPITERMR
(—) FIERE
A BRI ELE41.76/8T

AR ERERERTERYSRFAE M
8 HhE—H8(106- 10T RFAE LR

3 BNBERKEECRRIEE

el HEBRRER

= | IAH BRAM  BEA - KER
- M~ ESIRM  BERGFERE °
sgay, | RO ARELRGE © E5| R BER
- i BERG  HRBANRRFEE ©
= | EH B 3RS BE - BHFEMR
KEE | EETHEMER -

10658 AR LA &R B4R 2.5T(= T
BR36.7T9R ARSI 28 —HA(108- 10944
REE - Z_HEERERIERLEIER
ERER SEXEHBRERSEERSE
A Bl EEXRLIRREBECR
ARELMEAMERE © BRRBEEE -

(D) IEMTHRR

= E B R 1L E B i BE R AR 75 1R AR F
% DIIARRIG B IR EE £ 2 B i PR B °R
FHEEEE  MAIRE R ARSI ARE &
BXBHREEER  BAAMNERERSE
BRI (R -

() ABERET

ARREBHBHRBZIULARIEEA
FAIHE - DGREBEN - BABMRE
BRERR BERETK "HEEAD
BEAGH R MERERORERD ) ERH
B RERFEETHRBEENESR  1E
FRANEDOEMENIEHEE

B2 RIRITFEES

— BB EE RN

RIBFOERMN - FHEFHRE - B
CBERRAEE - HE - SFHEE E0BEL
2EMANAR  RE2EMIEERZREIN
RAE -

(—) RIS —SHBEHE " EEXESS
R

XEHGRAES IREXAS

g
M TBEEXERE®R, B 107FERIK



BF ARZEBHRENEEXZRRER ' BWHEUHERELESEEAF  LREH
B~ BER] TEVERMEBIERES L & | REMERKPOAFTERREERT 0 FIEXR

EERMHUATRES - RGE "THEEXESGW ZBBT 0 25
AEEZFRREE) NEB(EERR)2KER
RONEEXRBRBARBERER - WHERHR
BTIMBEEXBRRONTE AR  UIHERK
BE:

(D) REg2 —IRFHHEE AR ELLLA

HEEWBREEERRTEMEES
Ko WHHRERFBSEREE - LIRS
@IWF%//\ p%/\ /\ﬁ'ﬁ

(8

(—) BERE(CEARIRE » WERRERE
ﬁr

5 /\/\uﬁk

XX

By (D) WETRVERRRBIERIES]  GIEE
R RBRENBERIRERHARA -
HEPOFEEHZNEEREFTR

RS R R B RBRESENA
R TEEHBERMMFARE -

(2) HlEBEEEEREE -

() BERAMMTRMRAERERRE - MR
T RENEEEBRITENIE 0 EMKPI BEAZEE

Bz

THERAENERESEEREZET  BX

() £M3—E B THERMHEBRER |
REER OB TReERESeTE £ |

(N) ENR MR -

ﬂ_lﬁ_l  BEANEERERRE

FeiER L2l g

- PRI A X R RS

- RREABIN - TN A RN f 2 -
@ EnpungEs 47 53 @I g::gﬁﬁﬂ
i - BEEMSERRNE

"\?'. (SR BN 132 MR R 5E)

1 %
\
" A
b - RERmERRE
\
L

| 3
m - mmamEM [ Sy

\

A ‘l\)‘

I = .-'t - BNBERNRNS
Pl - SSSERRE s, :
: ::g: " '-'« Eﬁﬁﬂlﬂﬁ-lgﬂ; - BN ERERTHR Eﬁ
- \ %

i Lo- BMERREENES

_ | mR i

el (1) 8 s T
- WEERRPY

(il bl S

(h) HEBIESAGH FTERE OGS ° E

No.118 | Apri, 2018 | 43



T4 PEEXBROKNTE AR

(REIDAES

1| BERECERER v BRPEEXESE  WETEHENENRR "THECARERE

FETERMIRIBERIES] |/ SIEBAARR

2 | smmaRi) / BRENBRE S RSB SIS E
S J/ BEEREEER)

v BEEE AR AR B B AL B SR IR B TR A  EIBN EERM

4 | AR R R RRBENRER  RAHFIRAFREZHINGRRE @ LREAREE

fTE A e
v BEERRREEAL T
e |+ TR RSB BRI
; |ERMERETRERELD |7 A e

v MEEARIA] 0 BEEARE TR BRI E TR ERRERE

” / BB TEHHBE
o |EMREEERE RS KPS

=)

44 | No.18 | Apri, 2018




= FHEpBEEE O TR RN ER
E Sy

S8R ERTA TR BEREL
TR ETERMEERERBE N cEXK
B B 0T FREF IR TR TR EE(E
¥ 0 109FEIBFIZET -

BERTHEERE P EEANBERM
MR LRBERORERE  HERIER EX - LU
HATE 10766 BRITTANADE © 10T ERITTRA I E
ENRBRABREEE

A EREASER TR S B HEET A
MBIREEN > DPREERAEREIE - &
BHEE REGREBFEBZIERAND 5K
VHEROEERE  KRZ2ENERLERT
2 RAIRBRERE - BIFRENT - AT
BESHIEERLF TREFEEFEIIEX
BB - LURIS 3 £t KB - IR
MERPERLRE  UHEVEEAERTF
SE -

(FR

BRYOEENERRBNEZERELCLR
REBTLRABER - BUTHEBNERR
BRI EVZBERMENIRESR » MERHK
ERRTEEFRRARNERGEERENIZES
MEERANEERE  WINEERT A HE
B ENRABKRESET  GEBUERE
%8 E(0DA) FEUESIEH -

HIEERERASEEREIRANES
R ZEBNEERIARBLORTEH IR
ZLELREECERRENET « HIEHEHR
BREVIE AR RARZE ~ BEUI R KRR
ER B NMRBIEXREESIFREE  BEROZR
o BHEAEARMER  KRESHER
RT3 KRS - HEHANEERE
RETHE  EREETXBRADES -

No.118 | April, 2018 | 45



| o | 2 | |l
TECHNICAL REPORTS

it | QO

e
x3d

i

a5 & fZ1 (Malaysia

EEmmmE=
R R R R I N R I R

BEE TRERROBIRAR,EETRE /S EKE /MR (Lee, Chu-Yuan) @

BEtE T 2ERROBIRAR,RETRE,/ETREM, BB (Liu, ChengHsiung) @

- BEItRE T RERROBRAR EETRE ETEM HIF (Hung, Li-Ping @
BEIE T RERROARAR,RETRRE T2/ GBZEE (Leon Chiow) @

- DEEBRTERRRNERAREETRE, T2, EHE (Ong, Ming Chuan) ©

—

u‘l'._'-l...-'_.'._l' .

T !!!‘.-._l!‘

- . - - --- EE s EEE s S s E. A EEEEEEEEEEEEE

= L L L e ]

= L

46 | No.118 | Apri, 2018



fEm =

BASHEE SRR BRAT HE EFFER - HE2®AKlang Valley MRT Sungai Buloh-Serdang-
Putrajaya Line (SSP Line) * f§#KV MRT2 » T2 TIZ&iSE 2RESREY « & NN —BEEENR -
IR EXES2.2A8 o Hif T#h FEXTF2 | Underground Works Packages (UGW) @ R E#Y/A13.547
B €A TRE  BioaEEEEH - iR T E - DUREE— RS ERR T E
uhE

DDCTIEMIEREREt & # L EEEEI B & Chan Sow LinE Y » ConlayBE UffEM FHEIAZ A « #1T - 45
WBEEET T » BEBTun Razak ExchangeXX & B VLAC & HEE R O#5R 2 AE1HEELET T1F » LIRIREHRHEIT
BEENET (RS o ASUEN#BChan Sow LinEi K Conlay B it #E#& % 5T (Permanent Works) TIERAR LR

HEABIMIE Rt ERZ A FE SR IEMIG AR S E o

Detailed Design of Klang Valley MRT Sungai
Buloh-Serdang-Putrajaya Line in Kuala Lumpur

Abstract

The proposed Klang Valley MRT Sungai Buloh-Serdang-Putrajaya Line (SSP Line) is approximately 52.2km
in length comprising the Elevated Works, Underground Works and 1 Deports of the Mass Rapid Transit (MRT)
System. The Underground Works Packages (UGW) of the SSP Line is approximately 13.5km of twin bored tunnel
with 10 new underground stations, an existing station, Tun Razak Exchange station, one cripple track siding &
crossover box structure, one crossover box structure, three intermediate ventilation shafts, three escape shafts

and one at grade cut & cover structure.

DDC7 Detailed Design Works Packages of the SSP Line are including the design of Civil Works, Temporary
Works and Permanent Works for the two new underground stations, Chan Sow Lin Station and Conlay Station.
DDC?7 Packages also incorporate the structural enhancement works due to E&M opening of existing Tun Razak
Exchange station and the supervision in chief works. The experiences of structural design for MRT underground
station and application of Building Information Model (BIM) during design phase for Chan Sow Lin Station and

Conlay Station will be elaborated and introduced for everyone's reference.
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MGKT (MMC-GAMUDA)EFE R ZE/A TR
2016 3A3 1 HEREAAREE _HRFM TR
%8 T2 (Design & Construction)& 4y » WIETE
AECOMA R A A B R E BT X5 B (Lead
Design Consultant) @ BB EAR T LI K HHA%E
BIE - XATN2016F4 A FERGFSHEM T
ByL K~ it TS BIARER RS IRES T -
KiBREAESL ANERERESR - BBETIK
BRI EEREE MG D REE SR L
fFEREEST - TARTEREXH  SAHRM
XTI REBRZEILEBR  oARSBEEHEAR
(GAMUDA)VARIEB K T H#ERE » 10A218
IETN R AN E R 2 BEADDC 742 (Detailed Design
Consultant)C&S(Civil and Structure)diZEa& 5T L
£ MAMEHCECIFRREEH SEETE
WAEHEFRELI -

DDCTIZM SRt &4 TIEEE B & Chan
Sow LinEEuh » ConlayBEubf{EH# N B 52 T

R1BBRIMEME

AT ~ BEERFTTE  BEBTun Razak
Exchange XX & B2 i ig & 1 B8 B O 7 52 1 A B =R
STIfE LARRERMATEREE TFESE -
DDCTIELIA/A B AT & B4 5t (Permanent
Works) TE » # & EH#G&P Geotechnics Sdn
BhdARIBEMT « BFE L MEXRTIERS

(Temporary Works) T{E » DI E#hZaidun-Leeng
Son BhdARIBELTATIE  RIBHFFNERE
BEBELE T - AXLAITAFE¥IChan Sow LinE
Uh K ConlayBub iz 5B T U E R E RS
BIMAFE A BB IMERE A -

Bl Xt SRS E R B

At ERA MBI RETRE  KEHETL
R TR E A40N/mm? » 15558 E A 500N/
mm? » FE3R 1FIFR2FT4L -

(Grade - Aggregate size) / Partial
Min or Max Cement Strength Material
Material Elements
Content (kg/m?3) / Max wic (N/mm?2) Safety
ratio Factor, ym
Concrete (C32/40-20)/400(mMin)/0.45 Secant Bored Pile Walls 40
(C32/40-20)/380(mMin)/0.45 Bored Piles 40
(C25/30-20)/340(min)/0.45 Micro Piles 30
(C32/40-20)/360(mMin)/0.4 Underground structural 40
members including:
1. Roof and Base Slab in
contact with earth and water
2. Internal slabs, walls and
staircases
3. Capping beams 1.5 (Flexural
4. External Walls & Axial);
1.25 (Shear);
(C32/40-20)/360(Min)/0.4 Non-loadbearing walls. 40
1.4 (Bond);
(Underground structure)
1.5 (others,
(C32/40-20)/360(mMin)/0.45 All above ground structural 40 .
e.g. bearing)
elements including:
1. Internal loadbearing walls,
columns.
2. Internal beams, slabs.
3. Staircase, stairwell slabs
(C28/35-20)/340(mMin)/0.5 Non-loadbearing walls. 35
(above ground structure)
(C25/30-20)/340(mMin)/0.5 Mass Concrete Fill 30
(C8/10-20)/180(mMin)/0.55 Lean or Blinding Concrete 10

4 ‘oo‘
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Partial
Strength Material
Material Specifications Description
(N/mm?) Safety
Factor, ym

Preferred bar sizes are 10, 12, 16,
Reinforcement || High Yield Type 2 500 1.15
20, 25, 32 and 40mm

Steel
Hot Rolled Mild Steel | Preferred bar sizes are 10, 12, 16,
250 1.15

bars 20, 25, 32 and 40mm

AT ETHAZHRETRE - RENEEZ
KV MRTZ% T3 &3(Design Criteria) » BB

7Y ~ SHELES.OKN/m* (IR ER E AT E &
SRE R TR NEK)

(Particular Specifications) » MEREF(Materials B EE » 7EE3
& Workmanship Specification)Z9h » FELE K MEREER L RS E(REERETERM
EY#R E3(British Standards) X AHE &R A o2 48 EE AR FRALERINE)

& 333 5 + BERSE T BN NEHE - B

|\ KRB AERARRE(RANEEREE

RABLEWRHFERBITRHBEN | | ERIERER)

T B REHERRE0.03
« Hh B2 5kN/m? i
K EGREER R BIRE S
24kNIm? 5 JIE L BATE ¢ 19KN/m?) E

= AENHEREEE ]
CRMLBAIE | 24kN/m?) .

W/BIEMRBARAEUItimate Limit State
(ULS) ~ ARFEMRREServiceability Limit State (SLS)
SmEREZ T EETANESEHS 2

Btz > 5FEI5~8

k3 HERET RS

Standards Subject

BS 8110 Structural Use of Concrete

Part 1 (1997): Code of Practice for Design and Construction (Amendment 4,

8 4 \w\

2007)

+HH
b=l

Part 2 (1995): Code of Practice for Special Circumstances

i

Part 3 (1985): Design Charts for Singly Reinforced Beams, Doubly Reinforced

Beams and Rectangular Columns

BD31/01 The Design of Buried Concrete Box and Portal Frame Structures

CIRIA C660 Early-age thermal crack control in concrete
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Surcharge

Earth Prassura

i Water Pressure 4

]
*—
4

=

Internal Dead Load, Superimposed
Dead & Live Load

‘Water Prossure
Earth Prossure

b _ Z » »

GWL at soffit of base slab
(End of construction) T Base Uplif Pressure T

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1 =

' Notes:

1 {n Water pressure shall vary according 1o ground water lavels (GWL). This load combination shall
1 consider the mes! onerous of all 3 specificd GWL with different load fachors:

1 a) GWL al GL in parmanent condiion

’ b GWL af design fiood igvel (FL) in excaeptional condition

: ¢l GWL at soliit of base siab level in end of construction case (ot applicable for top down
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

construchion)
2 When GWL is at FL, surcharge need not be considered.

Partial Safety Factor Table

Horizonal water
Prassurno

1
k|

10516 |14 |14 105 14 |105 1.4 |14 |16

surcharge
Horizontal earth pressure (K.)

Permanant GWL
Excoptional GWL
{atFL)

z
i
:
E

Partial ULS | 1.6 | 1.4
Safely

Factor SLS|1.0 (10|10 (10 |10 |10 |10 1.0 |10 |10 |10 (10|10

8 4 ‘oo‘

58

B5 mAFER HEFEAKF(Load Combination 1)
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57 Y Y Y Y Y Y Y Y Y Y Y
s \ l N
5m below GL '
amimst Yy Suchrse v
S a
— ¢ Earth Pressure l
B i
= i

Internal Dead Load,
Superimposed Dead & Live Load

Walar Pressure
Earth Prossure

(1) The active pressure (K.} iz used for minimum horizontal load.
2] N GWL iz above roof slab level then waler pressune should be applied lo the roof slab.

Partial Safety Factor Table

Horizontal water Pressure

Internal dead load

i
i
|

R | Vartical water pressure

@ | Intornal live load

Partial ULS |16 (14 1. 1.0

1 14 |1
Safety Factor  |g15 10 (1.0 (10 (10 |10 |1

1.0 (1.0

o | ho | Baseupliit pressure
© | & | Hull dead load

o

A T \oo\

Ble sAFER HER/)\KIF(Load Combination 2)

e}
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Line of Symmetry

v

Parmanent GWL at GL

Excavation (see notes) T sm
===
I
I Earth Pressure Jv
z Y : h
]
l Water Pressure l
» | 2
i/
& & &
: 5
: 5
| > |

Notes:
{1) Excavation on top of roof slab of 1.5m is aliowed. This thickness of overburden shall be ignared in
consideration for minimum vertical loading on the siruclure.

Partial Safety Factor Table

Base Uplift Pressure

1.6
1.0

—

1.0
1.0

—

Partial Safety | ULS | 1.0
Factor sLs [ 1.0

54 0 ‘oo‘

S | & | Horlzontal Water Prossure

© | & | Hull Dead Load
© | & | Internal Dead Load

-k | ek

]
Earth Pressure
© | © | vertical Water Pressure
Surcharge
© | > | Horizontal Earth Pressure (K.)

=k -
-
e =

—
—

HH

i

B7 &/NEEHEFRAKFE I (Load Combination 3)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
! T Water Pressura T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1.0
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SLS
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i the Particutar Specification,
Partial Safety Factor Table

Load
Partial
Safety Factor
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£2 « Chan Sow Lin Station (S20)
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Selsmic Load EQ=Mass X 0.03g
Mass : 1.0DL+1.050L+0.48LL
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2a. Discipline BIM Coordinators shall Shars ALL
discipline Revit models internally on COE by CO8.

2b. Discipline BiM Coordinators shall upload ALL
discipline Navisworks NWC files onto CDE by CDB.

3. Location Lead BIM Coordinator will create
federated Naviswarks NWD and update CDE,

4. BIM Coordinator to review federated model and
identify design coordination lssuss

5. BIM Coordinator Uploads VDR NWD ta CDE and
notify all VDR attendees 1o review model by COB.

E. VDR Meeting held to discwss issues and resalve
conflicts at Southgate & via web conference.

7. BIM Coordinator ta record all comments in
Mavisworks and share VDR NWD on CDE by COB.

1. Designers to amend models
E sddress identified tasues.

Friday VDR 14 Day Cycle

X X X X X

[E52 VDREA S ZMIZ(BY AECOM)

VDR Meeting AT EEEHIBIMEASR
# ' FES3  RNRESLBEHIEEDDCH
BIM Coordinator 1T - A5tEDDCTENEEBE
VOREMEL(F - EETFRVDREZER ©
ZDODCH B EXEBIMRR EE B — BT ERE
F#E54 © AIBDDCERREBIMER ZEARMIESA
é?&.#%ﬁ?z:% & ANRIRE s FAGY
WERE B RERERT - VAR BRCH
75’\\NaV|swork':P MEENZFAFRER S
B EEEEEE - BlfEBIM Coordinatorfg A
Resolved and Closed B #kH » [ RKDDC7ZBIM

Coordinator L+ & -

FTADDCZBIM Coordinator/B T f#VDRE 3
iz BMEEES LN REERERLES
NWCHE - & 5B A MDDCERFTEDDCHIBIMEE
BAGE - A7 BB NavisworkB{ERTH » WiER
BEAES WHBRFABERE RERE &2
VEE - MERE  EREERR - BREE
#E BAREEETE -5 ABLERTERSE
=+2Z 2 BIM Coordinator T{F ©

53 E{THHIVDRE



5~ EfTBIMEET R AR E EEATHNRTRE > RAZBHRMERRE
FRRFR - THEIR BIM R BINFR2DRET
REEBIM BB TER—EABRIT + OREEDEEERES TELWNRS -
B TE - ERRDDCIEES ERR - FRE
ERE  RBRREMEET  VDREZIHNE
B BBIDEERE - HEeEARREMRE
NAKE @ AJRRB IR RN EER T
Va0 B A SR E AR OHIEE

BRUBIMER IR —EBHEITBIMRFTE
aL1fF - MERVRBEEXNBIMESR - BE
*(ARFREEER  EEREHMBEENS
it BRRNEGTHERNEMABRERE > ™
FEBIMEGTEARE - H—BETBIMEGTE

KA ELRSZBVOREZE  IRZRIR |« BWFE  82FE55 Macleamy CurveBIFEAL o

Bl54 LINAVISWORKIETZ BT 7l

& MacLeamy Curve({2004)

aatREc R |

4 ‘oo‘

(1) MEsyrs TIPS
2) EURHMLERE
(3) WG F(2D Design)
@ HERE TR IR (BIM)

59\ R

k58

— THEEASE - HERERM

wi owak BT 5 T T a1

[&55 MACLEAMY CURVE
No.118 | Apri, 2018 | 83



i e \oo\

84 [ No.118 | April, 2018

REBEH > HIRBEREUR  GRBFE
BNEO) - MEERFNREBRRZETRE
B\ BRBAIZELREROQ) - —ERESR
2DfERFTE  RAANANERERUMAHARO
Fim o BR—ELHE - AR ERANES
AR BRELIEES BBRANRMETR
A EEE - FRILMENANENSENEE
TRRER - MLUBIMETRFTBAMEE 2k
@R IFAZRRIR AN R AT RS ERENEITHEE
MR EBXAMES - UHRERD BT
MEE - L RAERDTRENRE - I Al aeh
FETH

At - RENRABEETHEIREAN
Y AR RBERRIEMEMEL >
RERAIE LRI SRS - BRIERRE
B REEATBEMEEABIMEA » RHEST
ETRTESG - WE AR RS ERRIDDCHER
BET(F - BERMERSE - RIEBITBIMERET

BAET(E  BHODCEBEARMZHE -

L LR ' TIL RN
BT R TA T ST

N~ EHELBIMARETER

B BIM Level 2.009B1E » BT HA
DDCHYAHER 4 T {F + 2 A Autodesk Revithy
F  FEHAutoCADAE - ZDDCHI2DR B
EEE - SHE - FE  BREEENRevit 3DE
BESSE - BIEIXLEMHIEE  TER
Revitfy2DREIA » LI2DAR G A @ S5 FIE
EPNE RS

AT ERRFEEu KRR E - Al
BN Revit AR E DI » F¥E56 - BEEA
Revit A 2D B 2 H &% 5148 55 3 H & A 3 55
B REST - AREHSERAEBINEE » T
TE 1 55 B R B 40 7 BRAUtoCADAB Y - LU 6o (R4
EEMGEERAERMEREEANENE MG
ZIfE - RERERTTERR  HEBIEN3ID
MHEBLETEMHHE -

L amith UL I S R .

[El56 [RF53E L 3D AR

= AL



[B157 LIS A Hi kT4 A &1 1Bl A sl 5 E e 1

+ - HAtufEA

(—) EREHE

PUERT BRI LEREERAER
EEBREXNRER > LAREBREMN
ZRPNERLSA - ARERERTF
RECBANEEZER -

AETEFTEBIMIBERIREIE » 2E5EA
EEBIMEALERE - W B ARAIBIMAREY
BR S FEEBIMEBRIE A E A 2 EBIMAR

RE > E58 » AR RS EREA
AR EERR E o BRI A R {E— Rz R
BRETATEESA  EANaviswork B H Al
BXRMBERE > FAREOEARER
BREAIMUARSIER - MERTARTH
2 HEAETEEEE BALR
%o R AR TESERR ©

(Z) BIMcollab BIFER

VDRE S ZEAE KR E B Naviswork
PIAT AREIESS » MGKTIZEEBIMCol lab

Bl58 5tE 24 BIM R &AL

i 4 ‘oo‘

ik 555 Pt

No.118 | April, 2018 | 85



RS EEZDODCHBESZE BB (=) BEMER
NavisworkiffF 8RB IR A% ° EMGKT
B ENEAEBESEBEENR T HE
BoZBRREN tHEEREES
FMEEX - 8EAE - EBEIMAE % -
KE— @ ZEE R e EEmmEmER
FE—ZBERTH  BAZRARRE
REMAEE  BRE—ZENREK &7
E59~60 e

BHAEENE MR~ RE A
MEEHAHERAEEMNCRE
FPEZ AR EILEM » MGKT BN AR
BHEMBFERNMEER  EFRAT
AREEM - LT HABEA R R ELLN
BATERERR  WEREBEEBELA
TERTAEMENKER  FEREREH
ZHRTERBI > Ee1

[B59 1EEI A ERlZEEBIMCOLLAB BRI ZERIRERE

= SR e = " W T=——— e [T e p———|
T Bzl ¥ s .
_—— - = [ S .
i C &t it/ Vang e ol com ek, n @8 LI
b+

5 mean oo A A0 CHl o] 2214 LB - el Atz urE L] Emren =% haT - RERE

4 \oo\

5

60 BIMCOLLAB REHE—ZEEEEM
86 | No.118 | April, 2018



B61 LIREVIT EEREENBIFEEZK

J\ ~ BIM{EEIGETER 2%
R EFRBIMETRAAREES  BF
LDC(AECOM) KK 5t aﬁaxig—&%&*%

B FEDDCEEEREEXBIMEREE
RVDRESEER ALK I BEEREELE
EAE > RS BEREAREMERE &5k
R EREBRGT LERBBREE  LERE
B DCZAECOMIBBAGTERFTMERE "
AECOME 21T 2 3 EEZ(DDC 1,ARC) R 25T

= (perfect) ©

AmAEIMGKTIZ KB BMRT35TE I TBIMZ
fE= N

(—) MRT2ETERRARIERLEREYZE BN
BIMIZE! » BAHEk—EEBIMREAE
ETRETESLIE » 5E62 » &K
BREE  EINBL R ES R
HI3DEET/F + FIINEARCEEE » CnS
RICREREEMGMER L -

EEVRTIEBAREEEERES B
BIRLLEHBR AR BEITRF

=

Cns

Federated Model
3D model stacking

EnM

Bl62 MRT2EFE RS FXEEVBIMBRRESHES

:!::
N
=

4 ‘oo‘

k58

No.118 | April, 2018 | 87



HH

i

54 08 4 ‘oo‘

| No.118 | April, 2018

HBANE —BIMIER(Real-Time BIM) » 5%
[E63 °

Real-Time
BIM

| ARC \

Ble3 BEXBRES

PE - R EE

REuREKEERERE  ERERNT
KFEEY) > DUERADRG - B ERER
B TERREEE, T SEINE SRR
2 SMEAEAIRE - ANHHERAESTE
W0 SRAR I SRR AT LUKBIMIE ISR I Z
BID= - 1855 MeERSIBELESTE
BRNBINIIE

Efficiency
High quality

ARC initial layout

Before Pre-final stage

CnS check & advise

——

Keep element unique

Integrated BIM Model
& ® Il Major EnM Items

o4 BRKGEER

It 8 —BIMIEE! (Real-Time BIM)#E[E
64 A Per-Final BEER ST A EE7260%~T70%
TAFinal B ES BB IMEE B (kR R B 21T
Fo o

(Z) BETBIMEEETINETE - F—EFET
BIMEETE S » EIEM2DREHEEL
8 ETBIMEETES L BRAE
LNANHRESER Rt KRG
INARER Rt EER B S TE - AR
FENSEHABHAAREFIE

SRAREE

ZENREK

1. FDS: CSLS: APPROVAL-IN-PRINCIPLE
(AIP) A1-ABOVE AND UNDERGROUND
STRUCTURES, Document Ref. No: SSP-AECM-
UNGW-CSLS-REP-00001, 22 Nov 2017

2. FDS: CLYS: APPROVAL-IN-PRINCIPLE
(AIP) A1-ABOVE AND UNDERGROUND
STRUCTURES, Document Ref. No: SSP-AECM-
UNGW-CLYS-REP-00004, 21 Dec 2017
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BEXETEE TR FRRIZEAR - ETERA N EEENREFLCOBIeFEE IR Z LLE A DT
HDEERAFRAREREN - EFLTEREBIFERRIZFMEEHRAE S EHE -

Life Cycle Application of Construction Operations
Building Information Exchange (COBie) in MRT

Abstract

This paper presents the studies of life cycle application of Construction Operations Building Information Exchange
(COBie) standard for Mass Transit systems. Development of the COBie standard and supplementary tools for
data interoperability are introduced. Various classification systems proposed by major international standards and
domestic regulations have been successfully implemented for data mapping between BIM and COBie. Automatic
rule checking systems have been applied to evaluate the completeness and correctness of non-geometrical data
embedded in a BIM model. Relational data base application platform has been utilized for managing COBie data
for life cycle information exchange. Business processes in life cycle activities of Mass Transit system design
and construction have been analyzed and compared between the paper-based and COBie-based approaches.
Tremendous saving and benefits can be achieved through COBie-based approach with the help of standard

format, electrical coordination and optimization processes.
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The planning and application of TRA's rolling
stock maintenance base depot

Abstract

The railway vehicles in the Taiwan Railway Bureau are purchased in batches at different times. Those are
manufactured and assembled by different countries. Therefore, many models of car type are available in the
railway operating route. In the planning and application of rolling stock base depot, it is necessary to consider the
repair and maintenance work that can provide in different train formation and operating area route, and to support

emergency rescue work in train failure.

This article explores the type of rolling stocks repaired and related operating area route in different railway depot
under the current maintenance levels and process flow. For the depot location setting after railway electrification

network completed across Taiwan, it also proposes analysis and evaluation for functional adjustment.
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The Design and Construction Planning of a
Viaduct over the Xindian River for Ankeng LRT

Abstract

The New Taipei City Government has actively promoted “3 rings and 3 lines” and adopted the parallel method
of design and construction to launch the Turnkey Project of Ankeng LRT System. The routes across the Xindian
River, and the length reaches approximately 500 meters. In addition, there are only two piers within the limited
embankment. For the large-span bridge, after comprehensive consideration, we use the Cable-stayed and truss

composite bridges, it is the first time in Taiwan, and there are few cases in foreign.

Because of the characteristics of Turnkey. Design team is closely discussed with the construction team in the

design stage, and the construction requirements are Feedback in the design. This paper outlines the conception of

the Design and Construction Planning, and can be used as a reference for similar future cases.
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The new thought of Architecture design 4.0

Abstract

This article mainly introduces the recent development and transfer of architectural design, Especially in the context
of the prevalence of information networks and different contexts from the previous three industrial revolutions, it is
feasible to influence architectural design changes and practical operations. Temporarily referred to as Architectural
Design 4.0, and try to put forward several different directions to elaborate its main thinking concept. Including: big
data database, design automation, smart energy-saving environment, cross-domain communication and the cycle
of Architecture life and other different aspects, to illustrate the new thinking of architectural design transformation

and the company's current development of architectural design automation.
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The Advance Design of BIM Implementation
in Taoyuan Airport Terminal 3 Project

Abstract

Taoyuan airport had operated thirty-nine years since 1979. The amount of passengers are growing up year by
year. Building a new terminal is the most effective way to fulfill the requirement of the airport operation. The project
of airport terminal 3 area development is currently the largest scale project and a benchmark for the AEC industry
in Taiwan. As a new gate of the country, optimizing schedule, quality and safety with application of BIM technology
would be the good way to success. There are 11 disciplines are involved in this project means that the great
among of coordination works. How to apply real BIM for the project? This paper describes that how we use BIM to

assist the collaboration and coordination during design stage of this project.
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Investment In Infrastructure By Different
Financing Ways And Public Private Partnership

Abstract

Taiwan’s PPP projects have been proceeded with self-financing. The private sector have limited experiences
in financing arrangements. The financing arrangements of PPP projects mostly rely on the private sector’s own

credibility. However, the financing risk of domestic PPP projects is taken by the private sector.

With regard to Indonesia and Malaysia, the government promoted public infrastructure by using PPP to increase
economic growth. The government uses a number of mechanisms to increase the financing channels and
risk bearing capacity of the project. In order to improve the feasibility of the PPP projects in Taiwan, this paper
researched the Indonesia and Malaysia PPP projects as examples to explain the different financing arrangements
and risk mitigation strategies adopted by each country. With the experience of other countries, we can rethink a

suitable way for Taiwan the future PPP infrastructure projects.
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Project Development Facility (PDF): To enhance project bankabiity (implemented by PT SMI assignment);
Viability Gap Fund (VGF): To increase the financial viability of PPP project ;

Indonesia Infrastructure Guarantee Fund (IIGF}: To guarantee for infrastructure risks;

Infrastructure Fund: To offer long term financing for infrastructure projects; .
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The Challenges Faced by the Project Delivery Partner (PDP)
of the Klang Valley Mass Rapid Transit (KVMRT) Project

Abstract

A role of a Project Delivery Partner (PDP) is well known in Project Management. After a PDP has been successful
selected, a project owner such as the government or a designated state-owned company grants a PDP the
control power over the project. A PDP shall be responsible within the budget and time schedule to deliver a good
quality of the project. Meanwhile, a PDP also needs to assure the project is within the targeted cost, and hands
over a completed project before the commissioned deadline, as well as, at the same time, manages all the
subcontractors, including undertaking design, construction, integration, adjustment and test run of project.

Gamuda Berhad (Gamuda) was founded in 1976. Based on its outstanding performance in management of large-
scale projects and its extensive experience and knowledge in various civil infrastructure and tunnel projects,
Gamuda has established a 50:50 joint venture with MMC Corporation Berhad (MMC) to form MMC-Gamuda
consortium, and successfully applies the PDP model into KV-MRT2 project. The groundbreaking ceremony of KV-
MRT2 project was on September 15, 2016. After accumulating experience in the implementation from the KV-
MRT1 project, the project owner, Mass Rapid Transit Corporation Sdn Bhd (MRTC), agreed that the project or
contingency cost can be slightly over the budget but is kept under 15%, while the delay risk of the project shall be
borne by the PDP. Hence, MMC-Gamuda was ranked the top PDP contractor by its abundant experience that been
much recognized by the government, and the company has ability and capacity to deliver PDP projects under the
requirements of the schedule and budget, fulfilling the performance promises.
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MMC-Gamuda Joint Venture

= Project Delivery Partner (PDP)
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