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278 Jdat suk Au) AjaE 52 ov|ns) 2 of

Wk, 225 TBMZ Ao Zhieol Sgof kAl HA A
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HA7HA] 78 Traffic TBMO 2 WAEA] H5F A2
ARl gz TBM A7 A AAE A o o
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HHE7|AL

B 1. i 0|9} TBMC| XI0J%] £4]
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cHEEE st
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* Purchasing : E5539] FAE-E AXIAZ 1 E
Tl ()

* Procurement : Client”} &< AF8}o| 2H4] SPEC,
= Aoto] A ZALe] AA- AR} 1AL Fejste] Bkl
== 7

olgA £ uj dvt 449l 7L Purchasing(#
H)o|g} 3}, TBMY] = Procurementz} 31 o|E
Z2(#E) o)} gk,

2. 91=19| TBM 25 A

2.1 A5 Utility TBM2| &:(Micro TBM)
A7 Utility TBM-Z 1984 ©A] Utility Tunnel A

Ao FaAi) AA YA st A9 =Yt

A& B =Y, uj=, dEo TBM A|Z3AMA H435t
71/3%& 32th7} F-ufj(Purchasing) & it}

1 q\f}[

47 Utility TBM E]'d T2 EojA TBME] WH2
o| AEFE|9 2l Yo7} BE TBM FARl|A TBM Procure—
ment9] 7ol A=A & 3= A7t =

247 Utility TBME|'do] th+7% Traffic Tunnelt
ol th2 He 291 At

2.2 th Traffic TBM2| WF 31

o774 Traffic €99 A4 X717 neat dx
B2 F 17000179 A&o] §lrt, o] F TBMOE A
TH HE2 d57|Ee 2 & o 7Ho|tt,

FHAAIANIZAD7 2 Tolet 3971 57, B
AAAA7E Fufgt 497} 4ol Sulofiads BEA] 2
GHA OPP(Owner Procurement Process)2 o}4] Q=
Ao mhobett, ZARE ] Ao AL o 4= glont
TBM Procurement Zz}oj 2|3 TBM AZA7} AA|$E
il 93t 7]¢ WIS SckE MojaA gtk



Modern TBM AHH] 224z

T 3 2 Traffic TBM 22 SHEHE

ENSHETK-1ZT | 780 EPB | NKK | TK deyzy GPP | HTZHTrouble
SARBIA230E 7,280 Sturry N.K.K, Komastu T/K S GPP .
QIMZEAE T 2-58 7,600 EPB Kawasaki Y Az SORE SCPP E5i XE
=EM 33 8,100 EPB Komastu et /4y SCPP | 4¥SE Trouble
MEXSHE 909 7,800 Slurry Kawasaki TIK LY EOIRE SCPP i
MEX|5HE 703 7,530 EPB Mitsubishi cfor o R Yl SCPP !
MEX|SHE 704 7,280 J EPB Hitachi oot AN EASORIE GPP FE SR

el E I8 Aol A 9 FAE Sol tigt E 4 YR 0™ TR Procurement B Rk}

s}
HZ22A(Guarantee) ESF ¢go] ¢l= Aoz Hold _’__.'
ol= AAl FUR o] 2Hgo] HAA FEof 12X Xt A ,
Fako] A2 UEA E9lt | | [Coer
ol FHEE B4 v TBM vl Ayl A (tneer g o)
s A 87 Fofl R ot dAEoof sluf & —
Ao e EA HZ(Quality Assurance) Lol 28} “?%Dﬁ;)
WA S sle] E2& Uelstolop diek, 3] i)
ESAS Aol tf-5-51+= Risk Management & Code
(A Code of Practice for Management of Tunnel Works, Sl Aol
The International Tunneling Insurance Group, 2003) oz AAEE WA ok 2AR-THs RS B
of o3 ZRAES Aot U AMSA] thOs TEM BF = il Loz} TBM|| thh Ql4l& BAHo R 714
a7} AR R 2 sjolo} s, A,
T 4 TBM 9& ol 4 ©HA9] Procurement B A
2.3 TBM U= A] 7|2 0| Al 2ol Wt ¢ sErolct thEE Client9} TBM ollA]

Yoo oja el Ao zA B fA kst
e RS S 89 oje] rp A8 ol AR ARE AT, TBM A A2

TEM |2 ik -
ol zw|z o HeL1o] e WE as wmo 801 O Y] A etk RS o)
2 sjojof st 2l2FQ A A|(R.F.P. : Request for Proposal)o|t},
231 4 M TAle| ol 2 3L 2.3.2 LFCHAAMe] o] 2

el TBM AH| Fapdale z7)o] A3 SPRC. 7\AEE AlgolA el TBM Al Mt AR
2 2gsio] Aol QTSR BN A5 2 TAMS  ARS Wold] e MubAel 22 $A1E Uerel TBM
FOISHE A S SPRO, 9| 4 9] A Al A A 5 B R 0
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I 5. YETH| Procurement 2k Bk} — TBM Specification

RFP — Performance Prediction Analysis
a4 —E ol T D:ﬁ: dme;m N ~ Tunnel Design{Tunnel Route, Section Profile, etc,)
Bidder r Bidding | . | Clarification IS ~ Project Master Schedule
selston). : Eo s — Risk Register(7] 844 A] 24)
e T«;il‘;icai oo Com;}:rciéi b1 Negotiation [ -Contract -AnEd- e AR R S
Evaluation Evaluation — TBM Cutter Design

— TBM Head Design

HE6.RFP 7Y
Onformation) (Requirement) E3] ITIGY) “A Code of Practice for Risk Manage—
AR A scope of * ment of Tunnel Works oA Z2AEC] 7|84 A|
SR R Aol BT ARtollA SR o] s A9
TBM Spec | F Ssopply. (Identification), §7HAssessment), $37]Z5Risk Reg—
T e o
segment Design| | commercial | « Client7} TBM RkRlolA) 24 A3}
HRFP: Request For Proposal 7}, Scope of Technical Service
TBM EHE-FAMlE TBM 4| 91011 Ardae], Al
=& (Performance Rate)?] ¥%(Guarantee) 59 & g, 227le] £9] Hopo|A] W A& HES HxFe}
A7t HEA HEEolof gt T}, o] HEo] 7]d Au| Ak 03940] A9 AR A4 3
AbollA =Bkl gl ot SfjolA= olF Aok HE
1) RFP, XA 7} 2o} Qitt. o] AulA YRE qoksPy offe} At
Bld71AISk AlgolA TBMO| 2R|ehs FRETHE A
Hiebgol] gk TBMO| AlEat TBMO| 452 U318 — Logistics Planning
U=E 817] Ysto] TBM Aol o] A - A&k 42] 5 — Temporary Planning
of THE BE AFE ZFof 3, — Risk Management Plan
- Health and Safety
* TBM Biddero]A] A|Z3]o} & Information ~ Operation Assist
TBM dAYol7} &K Bidder)ollAl A3 HEE — Maintenance Assist
ofefe} 2t — Quality Management Plan
— etc,
= RJEEEARR 514
- AR A E3] 7|48k Al gol 2] el S0l 9l Risk

wm 21\1



Modern TBM #HH] 2 =

Management+= TBM #2217} Cliento)]
B2 Y= A AR SE 8 I 3oy A4E B3t
of dojxl ZAET hd 123 AlF Z9] Risk Man-
AN ER stojof gict,

ofa) ol %

agement A3-&

L} Scope of Supply
-9 TBM e S(E) 305 4H(R) - o0
ROZA B FHo| Ffofia o] AJato] 7153l w2
o sU-siE 22 UEE Gt Ys sl ®
T o] IAE Boto) 71eS £ 4 Qe AR &
2|9 TBM W55 EH TBM A&Alof A TBM ZA|E *
a5t AA)(“Full Scope of Service and Supply ) S TBM
AEAA = Turn—key Base®] A2 HehE Hat3ich
714 L BAES AT H9e Aol Az
AL HAE AFoldlong Amdog yige| njx|
Z] B3h= #E(Performance Rate)& UEPHOH &
A % TBM HeadE wA|h= A& 1%t
T17+9] TBM AL g $le oklet 2t

— TBM &4

— Shurry System (Option)
~ Conveying System

— Consumable

— Spare Parts

— Hydraulic System

— ete,

L} Specific Requirements

TBM A|o] A el Bu Bl 288
o|Fofof ghrt, 1|1 e Aol ghE An|o) &3t
- g0l it 2ARY B W ROl AR A
of @Akgo] Qick,

~ TBM] AHM A =2} Specification

- TBM %ho] 7]&xt 38 Al
- Project 918 A1 8.3
— Spare Parts A|Y System

- Cutter Repairing System

— Back—up Equipment System

— TBM Operation Manual

-~ TBM Maintenance Manual

— Ladders and Platforms for Segment Assembly

— ete,

o9 Be aTAE] ANy FuE o
TBM #HH], Back—up System, @3] 2% -3 59 4
=
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AR50l 229l
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SRISDEEESE
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2} Commercial
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A ghe AMALe] &9 /A SE I BAIRE A A4S
o] gkEa] TBM Al Performance Rate(E73-&):= A
s oA el AulA o] Bl Lhehdt),
A7tz2e] 7L Aoke] Warranty2l Bond F5}oA
1|9 A8 HAHGuarantee) B 3131 312, TBM
]2 4}‘4‘% TBM Manufacturer}®] 274 #ARZ 4
3 Aol W) Sele] 2% TEM Al
A W8-g ¥ aEN 4T AT
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HIAZHA 7} obA Client Ag]e] Zo] Yot &
3 352 3 27 8.0m ofstel Fule A AES
B-g5tal Qe AAolrt, ¥k L] yeke] th- Traffic
TBMZ 7 2 AAS Aul7} Eolgict,

wEa] 98] AWl e e 748 S Baet
AT AR 2e o Faslel ofg HEY 4
= & d5olof 3tk d9]o] AL kst Azsjat
7} &l Aofdla 9l ot XYt Traffic TBM 7740] &
T AR AR FoARrks AMRte 2T 9-2|9] TBM
Procurement IA-L HaFsl o] AAA AXE gigtch
g 4= it webA AR Pre—qualification?] #AE &
o] Helo] &l BidderE AAHAY, 59 Ut AAE
Client7} A5k AWAAYEe] o2old| T of F 7]
=%71et 9914 71 971 ko] TBM BHlE 475t
ofof gt}

p

ig

3. TBM 7t 012

TBM Ao T2 Client(Project Owner), Genecon
(EFAHAD, Sub—contractor(ARALMZAPE FTEH
o, TBM Al Wlole ZRAEE $ist] A A
H= EAS 2t 9lom g oato] AL Clienttt Genecon
o] A% Fufste] HE Tl 2 FAHEE B
2\ F3 Bl JUE Aok o Selueke o
A= Sub—contractor(AEALAYA) 7} 2534 Sub—
Contractor”} 21 Fohet Pu)E A AdoR 29
o}, £429] %3¢ Genecon©| 2 A FLul3}1 Sub—Contrac—
tor7} 245K A% Slott AAH B OPP 3
o,

o HpA] 2dubA] ¢ OPP(Owner Procurement Process)
o S LA 2] 0 GPP(Genecon Procurement

Process)

g s B}‘g

o AR AXAL Z2EHEA) 1 SCPP(Sub—contractor Pro—

=01

curement Process)

3.1 YEX ZE WA(OPP)

OPPE mAIH R FHE A€
o gy Z2AE AL T
¢lth OPPO| BEE Z2AE|
Foln, 3718 9544 4 9l
TBM 2%, A|2HE 2lofd 5
sk, |
o] Z2AIAL 19709 27]9) T3] Sle Mel-
bourneAlofA] 22 ARG, Hojk A AlA 103
o WAof] AMgEo] for o= S Ao},

A= 5 AlAA 2 dutsl =3 Qle dAolthE 6.1).
YA 0 2 OPPE thardh 22 ARgo] Zghe|ojlet

o

THpos
IS 714
TET 4 QU= RiskE
], WEA] 2GR,
< B ASA oA A

fe 42
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+
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1=193

m

oz
ol

olo
I

« BAEGA G F 7| BHAE e S EFAE 2
23} TBM SPEC, 2 ZA3ic}

* TBM ARSI 2E AAEAE 61% ¢ 23
o], FA) HAl= By ol (P
P& AR 22,

o o] aAA B AL 23] k.

* TBM3} 2to]id-2 HelE Bd Al-gAtel] FgF3th

) Z2AE 9fesvt Fage] Ut 27 npd
o gEas B Zass ol 7] AU TAM] A
Hog2 A4ddr

ole} 0] OPP Wjo] Fr} SrietE 0|2 A\REt 7
% A2E 20| g ¢ AR o290z OPP ¥
Ao Adtde Wes] 248t FF I TBM Pro-
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Modern TBM AH] HFA =

H 6.1, Listing of known projects with owner procured TBMs

London Thames Clay,
Wear Ring Water Lor&céon, 1991 Water Sands, ES!;(B%(%E;))EH 33km
Main Authority gravels ’
St. Clair CN North Ontario/Mi . Soft
River Tunnel America Chigan 1902 Rail Clay 9.5m EPB 1.8km
Toronto . =
Sheppard ; Toronto, Glacial 2x5.9m 3.9m
Subway c TraWS‘? Ontario 1996 Subway i EPB Each
ommission
) Buenos
Rio Aguas ‘ .
e Airgs, 1995 Water Soil 2x4m EPB 16.2km
Subterranec Argentina’ s Argentina
) Land
Changi ) Weak 2x6.1m
Metro Line Transpprt Singapore 2000 Subway Rock EPB/Open 3.5km
Authority
. 13
Various City of ? . 12 Open
Sewer Edmonton, Eckrln;) n{%on, Mg(l:?cnes Sewer Gl%izi'a! Face & 100km
Projects Alberta a 1'972‘? EPB (2.4 to 6.7m)
Melbourne .
4 drives
Melbourne Underground Melbourne, Weak
Rail Loop Rail Loop Australia 1972 Metro Rock 2x6.85m 2522;“
Authority
Nuclear
us Yucca
Wasﬁe Department Mountain, 1994 Nuclear Welded 7.6m 7.3km
Repaository Of Ener Nevada Waste Tuff
Study o
Lower Magna
Kalamazoo Copper /(\)rriigfé 1993 Mine ssgi 4‘2%85?“ 9.7km
Mine Company .
Stillwater Stillwater 5.6km
Mine, kast Minin Nye, 1996 Ming Rock 2x4.6m Each
Bouider Com a% Montana 1987 Mine Rock 1x4.1m Not
Project pany Known
# 6.2. Planned operation of the OPP on the SVRT project
Informal Advertise
Contact Pre-
With g qualification
Manuf,
‘ Return
Prepare Procure TBM 18M TBM Pronove & TEM t
Pre- TBM Manuf. X TBM Tunnel Dismantle o
quelification T specs || prons. deliver |~} UM LS\cpu p A driving [ ram | ] Man.
Assist Assist Assist Supply
Technology Technical X With With With of
agreement | 7| meeting Novation | | pradation Start-up oM spare
Pfegge Pre- Procure
T Qualify Tunnel :
CuM > Tunsel contractor ™ Tunnel construction
SpEcs contractors)
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4. TBMY Preliminary Design SR
of a0 9

TBM 7= SEL} 2419] 3-8} vp71A 2 Pro-
curement”} A A2k 2ol L7} Elojof Frt, wlhata
Tufbe o] o] Freof Frof spodof gt

E3] di+7% B4 A Ao 27t tig 3,000
~6,000ton%] O]2% Zo] EF} 150m~250m7} Ho
Elde] AA Alof Au|e] 2.0 diFt ofxdo] ¥ig
sojof sl FuldA 3 5'd o] At Aol oA 4
A=lojof stEg gudyw dxJolete] rjedrugt
% Y= wfe- Fasir}, E3| ITIGH ITIA @98k
Risk Management Codel} Guideline®] &3P o|uj Risk
Management Meeting-2 Client, E]'d Designer, #Z3]
AL, A1F AR Fol o APt 11 e 7 Hofd)
A EEE T AL a7skL YrHET).

5. TBM /Al 21 THS 01 B

TBM AAAA(Detailed Design)TAiles FA Ho}
Preliminary Design TA|2F F-AFSHC}

714319], Risk Management 3]9}7} M2 0 2 3
A9, olw LAS 7|44 FA2 EAE siEstaL TBM
Al 2 5 S35 Bl Bz ohe v
olch.

£3] $23% AR ojuf] TBM 48|9] a4 9 %

% 7. Preliminary Design ©FA|2] Coordination Process

H] & 7|74o] 71 Z(Long Load Item)& WHEA]
ol (Purchasing) 7} AlZtE|oJoF gHeh= Holtt,

6. 73| A Al 00 9

e AL Al ) P9 AT 3Rl

» AAE7EE (Manufacturing Supervision)

» ZA 72 (Management & Controlling of The Pro—
gress)

+ ZA9)(The Quality Controlling of The Equipment

Manufacturing)

7= d5-9) 7|&(Principle & Rule)2 T AlekA{d]
BAE ARIE] Az} Ao ukEct,

AzFA] 71ed Efe VA A7 AS- w12
ARZA 2 Bobo] 2dHT] 7|&E +FHT AA Y
HELFS a3k F2T TBMo]| 23 B2
A2l | FEE o] AR WA A7t £
1 AR =TS ClientE AISIA A& A T

i,
28 Al kA AR A A4S ARA
i}

TBMS] 8|7} 2 (Assembly) HEH AHE 7]413]
ZF(Mechanical Completion)ojg} 3t} o|3 TBME]
W AlaEE E X Aldshe A Pre—commis—

sioningol2}5ta AE AL A5g AlEed

« Risk Management

Meeting A

Design Concept

= Design Meetinil TBMZ| Preliminary
=

E{E R 2 Parte} = / Detail \§
= HE-H9j Design /

1

18 E}V}"



Modern TBM Apu| WiZeAle

S ALSZ Testdlb= AL Commissioning®|g} s}
Mechanical Completion7}A]9) Al EATE] 7]2k0)
mE HAb502] IAL A, Pre—commissioning
3} Commissioning-2- A ZB|Abol| A ZASE Bxjol o3
A AATEL

7. 3y A2 Assenbly) X Commissioning

A 2 FAAS (Construction Planning)©] TBM IX]
olo} 7 TBM AR} HFI £ AeHE A3t V)
uighS wlEshs o] Fasit

—~ Start Shield Body Installation

~ Main Driver Installation

— Start Back—up Steel Structure Installation
-~ Structure Welding Work

~ Cutter Arms Installation

— Start Commissioning

- Completion of Commissioning

o] mE Alo] dAol 4 el
of git},

ol7) A EA7F Bl AL o] Hgjo] ulE dArfollA
QQWOH%4ﬂ7%Wleﬂ@ﬁﬂ%%mem—
ment WHOJA & df A|9] Q& (Head-Over)o]Ho]7)
wf&of Frufe] F2 e 7)ol whetof hohs Aojtt,

A=3te]

A= o]

8. TBM Acceptance ¥ Launching |

Commissioning®] A2 02 Zu th2 Client= A
At A 2E 590 Wi oF ZAR st =g
Al Hoh, o2 5909 W 272 Commis—
sioning 117 &) Axpof ofgted $0l04RE 71E3H
=t

- Commissioning Procedure 51
~ 7 g AE U3)HAl 9 29

o

F1BAE W A
%] ZA v 20 9

— Commissioning

~ Commissioning 34

2:0]
O o

— Test & Commissioning THH 249 24l% 2]

Aol @it QA= ohgwl AA- A& 1Y
247} ASF YL Clientol|A] AZHch o
RE Fgo] ARENE ) Y= FUATE AT
A (Launching) Y7 (18 3)= &4 HAol 23
7|5 6P HH of et A Aol 237 b=
Gl et 9B Aot}

e
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DB 3, P Traffic TBM WL Z5H)|

9. Launching ©|2 Operation B

Commissioning ©|3 APl 2438 Aol olgt

TBMQ| #2| Y= offof dApof whSeh.

— Launching Procedure

— Operating Procedure

— Maintenance Procedure

- U~Turn Procedure

— Spare Part Control Procedure

— Reception Procedure 5

o] 2 dH 7 27[of AFAT AEsto FAR
2ol RtgsHA ==t 7143 A5 /44 of A
AL dH s AAAL et tiEt #5e] 24
ot §E LA 71AF gl AoiME TBM AAY
0|9 Foi7} asirh,

"’l."‘ﬁu:q‘g'

Uul EEARYOA Procurement(ZF) o2t B2 of
S At AL Bt d=olMQ) B Traffic TBM
o] FAsIER| Y= AL BER dAYojgolt FoHi4
Ake] B dix[oi7} TBMO] 7[eg 581K H8H571

Fol7]= i, ProcurementZi= AR o]g o] A
71& E3F 5814 X3t fiizol7| ke sitt,

Procurement® AU GFE H=H AhofA
TEE o

* Engineering{-d#)
* Procurement(ZH)

* Construction{=Ap

Al Hofg fEE o] AA-FAet vlg7he BE 5
ojt} o] A Hofg nF Heldl= A|PAIE E-P+C Con—
tractorg} A3t FHAFPAE =9 EETHH 242
Procurementol] £33t TBM E38] 57 Traffic TBM
9] 790l Procurement 50| §i& W TBM FAH]
A ZARE FoFsfRle Agh- et ] ZYL oy
A At

W2 o2 vzl vty E3] Q¥ S g
Hgle] FAA Q= He7AS A9 71eg S5
A&fiAE Procurement HHE A ol AgdstA 4
B3 = e A=y 7184 478 T AlAHok s, &
A oo At =gk TBM 6|9 xgo] TBMEH
2go 2o 4 7|&dE AAoF & Aol



