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Preliminary Investigations, Tests,
and Experiments .=«
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Thorough Investigation, Test and Experiments before beginning could make maximum quality in design and construction work.

iy

1 <« HISTORY OF INCHEON BRIDGE

0
2

098-163 part 2.indd 102 $

2010-05-17

QF 9:47110



098-163 part 2.indd

01 Alignment Planning 02 Cone penetration
test for geotechnical investigations 03 Wind
tunnel test for Pylon(Japan IHI, April 2005,
Scale=1/50) 04 Wind tunnel test for full
bridge model(Monash University in Australia,
May 2005, Scale=1/150)

01 =BT SAZE = mfet = 02 HfREE ZAE

2Uet ZRUAY 03 =2FE SSHS(UE H|, 20058
43, £51/50) 04 M 2 SSH(SF ZLIAICHSH
L, 2005 58, FX{=1/150) 05 BYZ S =
A7IEAIRV(RZE Zof) 06 7|X2| MEYUXIZ HAIE
5 2|2 AR (20061 42)
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05 Centrifuge test machine for design of ship
impact protection structure(Delft Univ. of
Tech.) 06 Physical modelling experiment to
design the scouring protection of the bridge
foundation
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01,02, 03, 04 SHX[EE=AL
05,06, 07,08 n27|x SSHIIS 21t MictAl

01,02, 03, 04 offshore geotechnical investiga-
tions

05, 06, 07, 08 Pile load tests to evaluate the
bearing capacity of the foundation
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* Project: Incheon Bridge Private Investment Project

+ Project Management : Korea Expressway Corporation (KEC)

« Concessionaire : Incheon Bridge Corporation (UK Company, AMEC +
Government of Incheon City)

« Construction Supervisor (CS) : Yooshin Corporation, Kunhwa Engineering, KC

» Contractor: Samsung JV (Samsung, Daelim, Daewoo, GS, Hanjin, Hanwha,
Kumho]

+ Contract Type : Design-Build Project

« Total Project Cost: 1520.1 Billion Korean Won (Private Portion : 786.6 Billion +
Government Subsidy : 733.5 Billion)

+ Formation : Total Length of Private Invested Section-12.343km
Bridge Section 11.658m (Cable-Stayed Bridge : 1,480m, Approach Bridge :
1,778m, Viaduct 8,400m)
Earth Work Section (Toll Plaza) : 685m
Construction Work Period : July 2005 to October 2009 (52 months)

Project System : BTO (Build-Transfer-Operate] - A private investor constructs
the structure, the ownership of the structure is transferred to the Government,
and the private investor operates for a certain period (30 years for Incheon

Bridge Project).

neously in stages.

o T2 QIXZE ST 12,343m

W2F 11,658M(AFEI 1,480m / F<5ia 1,778m / 17kl 8 400m)

EZ =2(23A 7)) 685m

BAZIZt: 2005, 7. ~ 2009, 10. (5271Z)

ZIEEAL A1 — BTO(Build—Transfer—Operate)
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Fast Track Method : Construction work and Design work are carried out simulta-
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Bridge Foundation Constructions -
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A state-of-the-art of the geotechnologies which were applied to foundation construction work to support the colossal superstructures.
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01 e 255 7|x0| H2Y Xt =8 02, 04 #[0| 01 Automated fabrications of the re-bar cage

d 23 M 03 H2Y MiEo| SRRl MR T 05 for drilled shaft foundation 02,04 Casing steel

Ao Zetef MEt Hzt pipe bending 03 re-bar cage fabrications on the
casting yard 05 Reinforcement of the casing
pipe tip
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01 Foundation Constructions for the Incheon
Bridge, April 2006) 02 Transportation of the
jig-jacket platform 03 PC House Installations
for the pile-cap construction 04 Drilled shaft
excavations using RCD machine 05 re-bar
cage installations for the drilled shaft 06 Rock
quality inspections for the foundation 07 Pylon
foundation constructions for cable-stayed span
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01 Rebar assembling works of PC house for the
foundation of cable-stayed bridge 02 Sound
test of drilled shaft pile 03 Connection works
between PC house and piles 04 Laying PC
house down on the piles of cable-stayed bridge
05 Laying PC house down on the piles of PFCM
bridge 06 Rebar assembling of PC house for
cable-stayed bridge 07 Moving PC house for
laying down
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Cable-Stayed Bridge .-
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Incheon Bridge is a great masterpiece made through the hardship and the adversity. Engineers could come true their every imagination about the Bridge.
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01 Pedestal Concrete placing for foundation
of pylon 02 Concrete placing for lower part of
pylon 03 Erection of supplementary pier and
end pier 04 Erection of pylon lower part using
ACS form 05 Completed supplementary pier
and end pier 06 Placing precast cross beam
by 3,000tonf floating crane(12th Feb., 2007)
07 Completion of pylon(27th Jan., 2008,
Height=238.5m)
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01 Erection of large block using 3,000tonf
floating crane 02 Installation of bent for large
block method 03 Erection of the second large
block 04 Setting the second large block view of
large setting beam) 05 Lifting the small block
of center span 06 Erection of the first small
block(6th May, 2008) 07 Hydraulic facilities of
derrick crane for small block erection

08 Setting of derrick crane for small block erec-
tion 09 View of sea-crossing section of Incheon
Bridge
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01 Scenery of sea-crossing section and Incheon Port
02 Installation of tie-down cable at end pier 03 The
first installation of stay cable(24th Apr., 2008) 04
East part of cable-stayed bridge viewing from pylon
05 Bearing plate and shim plate for fixing stay cable
06 Unreeling works for installation of stay cable 07
Fixing girder side stay cable using 800tonf center
hole jack

08 Cable surface treatment(dimple) for pre-
venting rain-wind vibration 09 Friction damper

for vibration mitigation of stay cable

Incheon Bridge Construction Pictorial » {1

(e

2010-05-17 2& 9:50:20



(2]

-

o

<<

o

o~

-

o

<<

o

i

= 01 7MIBE 7h42 Sist 2198 31Q) 02 QIFCHm AL

o

= me} U 03 FYA HIPIE 0| Bl oIXim
A 04 TS UE APmet AR 718 ozl

re
o
[3,]
N
=
[N}
2
m
N
[
Hu
@
N
2
)
n
mr
12
=
Il
>
4

08 Afdu Zxd Hy 09 ZFEAS QIFHm At

EI(FAOPATIE T EE JLA(ZSMMH-SMA4OMM)

1 <« HISTORY OF INCHEON BRIDGE

2
0

098-163 part 2.indd 120 2010-05-17 <& 9:50431



098-163 part 2.indd

121

01 Lifting key segment 02 Sunset over cable-
stayed bridge 03 Installation of small block in
center span of cable-stayed bridge 04 Derrick
cranes and opposite side girder before closing
05 Historic scene connecting east and west
part of bridge by key segment(16th Dec.,
2008) 06 Welding of key segment 07 The larg-
est expansion joint in Korea(2m capacity)

08 Inspection of aesthetic lighting 09 Guss as-
phalt pavement(Guss(35mm)+SMA(40mm))
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Precast Free Cantilever Method Bridge

... PFCM1
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Everything was reconsidered to satisfy the best one such as the first, the largest.
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01 Pier table form 02 Completed pier
table(weight = 1,300tonf) 03 Installation of the
first small segment 04 Erection of pier table
by 3,000tonf floating crane 05 Construction of
column using pre-assembled rebars
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01 Cantilever method by derrick crane 02 Small
segment made by match casting method 03
Lifting the small segment block 04 Transporta-
tion of small segments by barge 05 PFCM bridge
just before installation of end segment 06 Instal-
lation of end segment using 3,000tonf floating
crane 07 Key segment installation using specifi-
cally designed lifting device 08 Small segments
in casting yard 09 Drainage pipes of PFCM bridge
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Full span Launching Method Bridge .
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FSLM bridge, it was a continuous race against time between huge structure and human.
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01 Lateral pretension devices of girder slab
02 Rebar assembly in girder casting factory
of FSLM bridge 03 Longitudinal pretension de-
vices of box girder 04 Prefabricated diaphragm
rebar cage of box girder 05 Finished box girder
just before moving(length = 50m, weight =
1,360tonf)
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01 Box girder moved to sea crossing section
02 Fabrication of column and coping 03 Car-
rier with box girder moving into the gantry
crane(first erection was 5th Jan., 2007) 04
Inside of FSLM bridge 05 Last girder installa-
tion of FSLM bridge(27th Feb., 2009) 06 LMC
pavement(depth = 50mm) 07 Motor car for
inside maintenance and inspection of FSLM
bridge

08 Girder lifting ceremony of FSLM bridge(16th
Jun, 2006) 09 Floating crane loads the box

girder on the carrier
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Ship Impact Protection System -...-
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It was not easy to domesticate the tough structures which come to life.
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01 Inner template for assembling of sheet piles
02 Assembly of sheet pile for SIP(Ship Impact
Protection) structure 03 Setting the sheet pile
structure on sea bed 04 Moving the sheet pile
structure by floating crane 05 Outer template
for assembling of sheet piles 06 Sheet pile
driving using vibro hammer
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01 Rebar assembling works for casting the
wall concrete 02 Pouring the crushed rocks
into SIP structure 03 Finished precast wall
panels 04 Casting the cap concrete by floating
batch plant 05 Anode for corrosion protection
of sheet piles(design life = ?5yrs) 06 Rebar
assembly for cap concrete 07 SIP structures
works on sea 08 We can see the erection pro-
cedures of SIP structures around the pylon

09 Finished SIP structures around the supple-

mentary and end piers 10 Fender for impact

protection of small ships

T
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* Project Cost: 860.5 Billion

+ Formation:9.04km

» Construction Work Period : Dec., 2005 to Oct., 2009 (46months)

+ Owner: Korea Expressway Corporation (KEC)

» Contractor: Kolon, Daelim, Hyundai, SK, Doosan

+ Contract Type : Design-Build Project

« Construction Supervisor(CS) : Korea Expressway Corporation

* Main Project : PCT Girder, Arch bridge, PSC Box girder Bridge using Strut,
V-Shape Pylon Cable Stayed Bridge, Extradosed Bridge

o SAMZH: Q1A (B2

o AlRdH| : 8,605

o AIIEE: 9 04km(EAM7 |F)

o BAPZIZH: 2005, 12. ~ 2009. 10. (46712)

LR SEE2 A
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Coffer Dam .-
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The Function of Coffer Dam is to prevent water flow.
Construction Work of Coffer Dam were taken sea level change into consideration using steel Sheet-Pile and Geo-Tube.
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01 Setting of mat to prevent settlement 02 Set-
ting Post Pile and Geo-Tube 03 1st Sand Filling
04 3nd Sand Filling (Total 4nd) 05 Completion
of temporary road (Used sand total 184,000 ton)
06 Driving of Sheet Pile after Guide Beam setting
07 Driving of sheet Pile using Barge 08 Installa-
tion of Double-Diaphgram Sheet Pile where there
is danger due to fast current 09 Installation of
Tie-cable for Double-Diaphgram 10 Soil Filling
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Pile Shift Drilled Method ......
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The Reinforcement cage were fabricated in Factory. The pile was constructed in Dry condition by Coffer Dam.
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01 #Hlo[&(EIMZEIR] 02 #HI2EE o83t Aoy
L{= 2=t 03 RCD(reverse Circulation Drilling Method)
0|8 k=3l 04 Z2Y 22| 05 Eafjojzg 0|88t 2

32| Bt 06 H2|0[75 0[8% 2= F252|

01 Driving of Casing(Steel Tube) 02 Excava-
tion of Inner casing using Hammer Grave 03
Excavation of Rock mass using RCD 04 Place-
ment of reinforcement cage 05 Casting of
Concrete using Tremmi 06 Chipping of the pile
head using Braker
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Prestressed Composite Truss Girder -

ZHEHMAE 08510] 7{H2| XSS ZZAIF HXIZie| maks ZiME & U= HAlo| oz ZEMo| EajAT} wfo| 0|2 JHMAIZ 4= UCH(wREHE 45m, 7{E=0] 2.3m)

PCT Girder Bridge could reduce self-load by Truss system. The Green color could make improved appearance.(length 45m, height 2.3m)
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32|2ER) =2 03 sIsixi(EZI22IER) 2= 04
ofeixlf Z232|E Etd 05 ZN2 018310 UF =2
06 &2 H2ZXE 07 242 232/ EHY 08 PCT
m ety

01 Steel Part of PCT girder fabrication in Factory
02 Steel Part and Lower Chord 03 Assembly of
Reinforcement 04 Casting of lower chord Con-
crete 05 Stressing of Strand for compression
06 Assembly of Reinforcement 07 Casting of
Concrete 08 Completion of PCT Girder
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Incremental Launching Method ...

o] HEPRES MEHIM HESIH LYEMO= MIEfE F2ES 23 LOUEHM RS 7Hisks SHo= S ofx|w= wZiA ool HIZFES HX|SHo AZSHICt,
ILM(Incremental Launching method) use Launching Jack to set girder gradually. Incheon Bridge set Segment Casting Yard between pier and pier.
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01 Setting of Segment Casting Yard and
Temporary Pier 02 Placement of Segment
Casting Yard in parallel could take minimum
area 03 Concrete casting and Chipping 04
Atmospheric Steam Curing for early Strength
05 Tensioning of Strand for compression 06
The Girder was launched max.25cm at a time
using Lifting Jack(800ton*2) and Launching
Jack(200ton*4) 07 View of Launching Girder
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Arch Bridge .-

S10|=2|E(Hybrid)7HES ESIH SR = ZME, S22 232ER A

ot SETER FHIYS SESIT, w020 FHoj FAlo| mo|Ct (mFAE 213m)

Hybrid concept could have economic and improved appearance to arch bridge. (length 213m)
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01 Installation of Expansive Foundation to sup-
port Arch load 02 Pipe Cooling System to con-
trol heat of Hydration 03 Temporary Form for
Skew Pier 04 Placement of EPS Block for Skew
Pier 05 Casting of Concrete 06 Installation of
Edge girder using temporary Bent

Incheon Bridge Construction Pictorial » 1

)
5

2010-05-17 & 9:54:25



| PART2 | PART3

PART 1

1 < HISTORY OF INCHEON BRIDGE
4
6

098-163 part 2.indd 146

2010-05-17 & 9:54:28



098-163 part 2.indd

147

07 Installation of Beam for Arch Section 08
Assembly of Reinforcement after Installing of
Bottom Form 09 Casting of Concrete 10 Cast-
ing of Concrete 11 Arch tube Fabrication in Fac-
tory 12 Arch tube Bending by high frequency
13 Installation of Arch tube 14, 15 Lifting of
Arch tube 16 Installation of Arch tube at top 17
Connection of the arch tube to the Skew Pier
18 Cable length check

07 okx| Zus 712 HX| 08 HIEAHEE HX|
= =8 09 £2= Z352|E el 10 232|E 02
R|E ZES 22t AR AIS 11 Ofx|m Ofx|RE
ME 12 TFOE 0185t OFXIFE Y 13 OX|
YEX| 14, 15 YR OXIFE 21 16 OIx|RE
AX| 17 OIRIFECL Atw2t HH(ZS71) 18 HX|2
Ol Zo| =¥ 19 7ol= €| H 71F 20 7ol Z
3 2 21 iR | AIZ 2= (7HIHIE K1)
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19 Cable Installing and Stressing 20 Modi-
fication of Final Tension 21 Completion of
Arch(Removing of Temporary Bent)
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PSC Box Girder Bridge using Strut

. AESEZPSC HIAHW

AESIZ 0[23}0] HAI|HO| XESS £0|11, 0|2 JHMSIACE. HUX[EHZ230]| AIBE= BIAZD AISS 218 MSS(Movable Scaffolding System)& 023101 AIZSIACE.

PSC Box Girder Bridge could reduce self-load and improve appearance using Strut. MSS(Movable Scaffolding System) is used forinstallation of Box Girder where there is a high place.
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(Pier Braket) AX| 02 MSSE x| 03 &t

01 Placement of Pier Braket 02 Placement of
MSS Form 03 Setting of Form for Box 04 Strut
Fabrication in Factory 05 Installation of Strut
06 Arrangement and Finish of Form
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07 Assembly of reinforcement and placement
of sheath 08 Setting of inner form 09 Assem-
bly of reinforcement and placement of sheath
10 View of Concrete casting 11 Casting of Con-
crete 12 Surface Finishing Using Deck-Finisher
13 Material for Membrane Curing 14 Insertion
of Tendons 15 Stressing of Tendons for Pre-
Stress 16 Seperation Form From PSC Box Girder
17 Completion of MSS Launching
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V-Shape Pylon Cable Stayed Bridge ..

IR HISES 0[S 2 HHSIH ABsts A2 EtEFL| LIHIZY FES 7IXl= SZ%2l o|0|x|2t A|0IE HiX|2 Q1MTime| 22 A3t S+Z2lnte| =S 0|27 SIiC.
V-shape Pylon is the figuration of Butterfly. The V-Shape Pylon Cable Stayed Bridge were installed as The First Entrance of Incheon Bridge and
Harmony with Lake Park.
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01 Abgm e 7|8 HR| 02 21 &1 4] 03 01 Installing Base of Pylon 02 Installing Base
LA Y HX| 04 ZHT HERY 05 JMIE HX| = of Pylon 03 Installation of Pylon 04 Assembly
BT 7AR| 06 7HIE HX| £ ZHT AR S 07 HIE of Steel Plate Floor 05 Installation of Steel Plate
HX| H 2T ARI(H) 08 ZHE 9| FEHEHEE Floor after Temporary Bent Setting 06 Installa-

tion of Steel Plate Floor 07 Installation of Bent
and Steel Plate Floor(The Scene) 08 Assembly
of Pylon Part on Steel Plate Floor
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09 7HIES 0|88t FEEE! 10 FF Roll UpS £I8t
BIX| 11 B = =2 12 ZefQln} 2IXIS 0I88t Rol-
Up(FEHEH) 13 Rol-up(FE 2t) 2! Al7l0l2 HX| 14
87012 EX| A AARAOIE HAH 15 BAL #Hols &
XIS 23t 7lol= =& 16 F2R1S 0183 ZAt 7ol
EX| 17 BAFI0IES FEOl Q1Y 18 FEUE 7ol
FAS 19 2T SolM Aol2 71E = FA 20 ZdE i Sapas tew
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09 Assembly of Pylon Using Temporary Bent 18 Cable Anchorage at Pylon inside 19 Anchor-
10 Hinge for Roll Up 11 Completion of Pylon ing after Stressing at Steel Plate Floor 20 Cable
Foundation 12 Roll-Up(Pyron No.1] using Anchorage at Steel Plate Floor 21 Completion
Crane and Winch 13 Setting Temporary Cable of Cable setting

and Roll-up(Pylon No.2] 14 Removing tempo-
rary cable and install horizontal cable 15 Set-
ting Cable for Sloping Cable 16 Installation of
Sloping Cable Using Crane 17 Connect Sloping
Cable to the Pylon
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Extradosed Bridge -.....-.

Z32[EtATE B2 R A|0ISS 0[50 HlwX 71 X]Zie| mS ZiMEt £~ Qlon], oj2to] 245 wZko|ct,

The Feature of Extradosed Bridge are Lower Pylon and outside Cable. Extradosed Bridge could take advantage of cable ability and improve appearance.
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1 FE 2 JIZE A 022X =S ol8st FE
2 YAT HX| 03 FFE AB 04 FCM AIBE 2t &
Ezfi=8] dX| 05 SE=2H=22{S 0183t PSC A ASt
FOISAIS 06 A LS 2021 07 FE 70l
HX| 08 YFEH R A0IE AIS S 09 A3 2=

01 Installing Pylon and Cross Beam 02 Instal-
lation of Anchorage at Pylon using Steel Frame
03 Installation of Pier 04 Setting Form-Traveler
for FCM 05 Assembly of reinforcement and in-
stallation of sheath 06 Installation of PSC BOX
and Cable using Form-Traveler 07 Installation
of Cable Duct 08 Insertion of cable 09 Comple-
tion of Cable Setting
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Ancillary Works . -

2, mSIHAIY, HHUXIAA S FHY, Py Y, 0|2SSE 112{510] 23S RIISALS HAISIAC

Installation of Pavement, Transportation Safety Facilities and Disaster management facilities were taken Evenness, Safety and Appearance into consideration.
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01 sY=2| AIZ 02 ZISH AlZ 03 LMCZH 01 Installation of Concrete median Barrier 02
HH 20]HA M7 04 2T FAZE 05 T(LMQL Installation of Concrete Barrier 03 Removing
AZLFRY 264 77 of Reitance 04 Guss Asphalt Pavement 05

Finisher and Cooker for GUSS Asphalt
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06 LMC Pavement 07 Concrete Placing 08 Tin-
ing and Spray Curing agent 09 Asphalt(PSMA)
Pavement 10 Installation of Expansion Joint

11 Variable message system (VMS] 12 Pro-
truding type lane Paint and Sight line induc-
tion painting 13 Emergency Broadcasting
Equipment 14 Fog Sign light 15 Road Weather
Information System(RWIS) 16 Salt water
Spraying equipment
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