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ABSTRACT

Currently, the world's longest concrete cable-stayed bridge with a main span of 540 meters is under construction on the
Han River. The reinforcing girder was planned as a curved 3—cell box section, and the aesthetic aspect was emphasized by
placing transverse ribs that lengthen the length of the outer cantilever. As a material for the reinforcing girder,
high—performance concrete with a compressive strength of 80 MPa was used to reduce the weight of the superstructure,
and high-strength strand with a tensile strength of 2,400 MPa was applied to increase the efficiency of the reinforcing
girder cross—section. For cable-stayed cables, an high-strength cable (tensile strength of 2,160 MPa) was applied, and a
single pylon was planned to minimize the overlap between cables and pylons to improve aesthetics. The 60 MPa concrete
applied to the upper part of the pylon was planned as flow concrete to ensure high fluidity considering cable anchors,
prestressing strands, and rebars. For the construction of the reinforcing girder, a 1/4 scale mock-up of the real bridge was
performed to confirm the smooth construction of the curved cross section, and the installation of the upper cover formwork
and the air hole at the lower slab were reflected in the form traveller fabrication. The construction of the cable was carried
out with precision in two stages of stressing, introducing 70 % of the design tension in the first stage and additionally
introducing 30 % of the remaining design tension based on the introduced tension confirmed through the lift-off test.

Keywords : concrete cable—stayed bridge, 3—cell box section, high—performance concrete, high—strength cable, mock-up
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Fig. 2. Aerial view and general arrangement of Godeok bridge
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Fig. b. Cross sectional scheme of reinforced girder
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Fig. 15. Simultaneous construction of reinforced pylon Fig. 16. Construction of pylon and girder
(BIM simulator)
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Table 1. C80 concrete mix design

Unit weight (kg/m’)
Parameter | W/B (%) | S/a (%) AD (%)
B w Class-3 | S/P F/A CS S G
Mix ratio 23.1 44.5 670 155 335 188 147 545 135 880 1.3
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HAA7E st or, 7ol oo] AL WAIE A3l 571 7+ B S E BHd/AE RS HEGSt FTE A
of Rttt

Fig. 17. Pipe pressure test of C80 Fig. 18. Reinforcing girder mock—-up test

+ w3 WM S H(free cantilever method, FCM) O 2 AlEE 9 01 054 AFRI F/T= BAAH &EZ
T & oA M Algo] 7Re e Stal F/TO] 32 HAd7H 2] °F 60 %91 2,020~2,481 kN 771.9] 2]
g3t HAAH eHA Y 85 2 A A Sk FITY] =74l 34 T o] B o]l 4715 A A|stof Z4arst

A AA]5]5% Stk 51, 7132700 T AORS HASISET PRIAS LHSHA A5 915 FT 2J0] A4 Mt

1=

A3le] BAE 99 9482 SRS Fig. 19,20). BAT AFEAL /T o5, Aol 44 9 32 29 290
Fe|E b0 A2 Ao 1) Al LHES] 3L ABTZHE Table 29} o] 102, Aol & AX T 11U B

Fig. 19. F/T in operation Fig. 20. Installation of retractable form traveler shelter

THEE FAYER AlSEe EA7HE o ¥ B EE BT A2l o] o F7] whizol et sy vt Al
A&l whE A e Aol =o] Hasitt. o HAA O AP C8029] AR5t A8 L 52 Alz A <] w4 g /dol
Aezio]7] whof AP AWiAdE S8l A& E4d%k mheto] Sasttt. AN e Auiald Axtel dA 710l A A AE Al
A3} B weto] g H 02 Hap#]l 4A|7|5(CEB-FIB Model) 9] A4 285191t

HAA Y AR5F2 A HARAE 71822 A5 AT 45 2 Eotsdt Aot 22AF 18 al Hi7] o) wet Al
A2} Hishs AgE AL2sly] oSt E R 7] AlgE HAA TS At = M s Al TIHES] Alo]Zs 7|02 Ad8E

Trejstict. ol FTe] SIA Het A3 ool U Agee] 24 AE Ague Aol Aok e-S B 44
ul=

Aol @l shrdslo] ASEahe 714930l §oI Bo) 2. BT o] Age] Sk 2 A IwE skt FrT
o 3, Aol 714 ¥, EAE B A5 4310 MW SLS Wi,

0

Of

k=)
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3.3 #Hols 7k

oA E 2 EFAATS] AT PP 2,200 MPag APGACTES A8 00 R 20T AolEd}
VSL International A|o|& A|AHIC] A5-S 74—7;01-7] Al T =2A ‘3! —’,\—E'j_’/\] A Fib 7|5 Af =200 MPa, = 0.45 GUTS,
2 W2 = 10 mrad, 2009E3] A5} 5 Q1) 0 2 35T Al 837 AU5Lo] 61 Type2 =4S MPA Braunschweigo]
A, 55 Type-2 1]=0]| CTL Groupol| 4] 247 ¥gj oz u&/‘] IS 9 3}9510 ™ (Fig. 21), 55 TypeS] AP ZAT S22
R&D AlE|oflA] S=3s}0] 49 Ad-50] ool &2 HSSFATHFig. 22).

Fig. 21. Cable anchorage fatigue test (CTL Group) Fig. 22. Cable anchorage watertightness test (Posco)

Aolge] A2 e BAAL Aokl LEA, t7| L., Aok B 7)1 A5 a2 A8 59 29 Bi50 9
)0} el O3] A|A12}20 2 WE EIck. whebA] Ao} A0k 5 Ao = Ei Aeo) Pels s Rt Hueh g £
splo] Wit et RoIANE tha: Alzto] 20 8| Agk Bk ek A2 Eedsh] 1) 5 Al Uvo] Aagsloick. 3
A AR 0% mﬂai ZQJ5}iL, The ' ol Aol Lift-off TestS 52 2E
24 7120 52 | AR 30 % EAsIGch. Aoke] AN 271 WA AX|st
YRS WA 2412 Hogﬂrfq Aol Wil 1o,

Towe:-merensnenmeTaLEs T csmom

\samsncy

Fig. 23. Friction Damper Applied to Godeok Bridge Fig. 24. Mobile Workstation for Cable Work

Ao B2 E9 A5 E31 0] 0] HiglolE £33 Alo] & o] WAE 4 97| o] Alo] 2 HEo] thet o7} =
25}t TEHROIAE CIP Recommendation W =2 A7 1 FAA ) AAM o] et £9250] 9180] We Zol7t 80
m 0]5}2] o] E-2 |2J3t 200714:9] 7] Ao|2] VSL International it} v} B (Fig. 23)2 A2/5}0] o= 744]8] 3 % o]
Ao] S EER 319 00, WY NEAES Fo) o] 453} AolRe] AN HIE AN okgel, Wz} A=A o
2 247} 80m ofgfel Aol oA, AUHE HE A0l LTAYol WA o hee] 32 5t 5ol
A7} 7RSS 2% s A7} ARt S X B0he SRSt
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T AIF AN AT 02 Gk AN A Al Ao]B AAS 917 e 915 ) Mk v o] Butct 4]
2] AZEI9Ict. it T4 AGWE 4 A2 ubuokre] Alofgk ARG Ele] FAP} e E T
k. D oI ACSSH U7 IAIR ZH FEPER Fig. 249} o] 27189] o4 AR AFGTO R ik
A/eA|o] U 1421 1B BaAl7 1o AAE R w5 Slolek

Aol ML FU71E 7 A THE HI8F 4] BRHAR) £10 % olsh7} Hw S A2 n] 2% A A, Aol
g Fol= J 2 (de-tensioning)o] BA T 3ol MS FA9| S Hel L ApgStol YA P L E(ring nu)S

ol-gsto] 27o] 7kt Yt 8ol 2-8-5 VSL International jit-2] 71 F2L0] ) HE O] 24-87F2 40 mm O
o2 A XAY-8FS Zilol= 45 thH[oto] A Z|0|E(shim plate)E 12| A2|ol= 5-2] 2|7} E @5t} e Alo|

£o| AR == @AM ol AlelES] e duita 248l TR & 4= 7] el ZE AlolEe] A SF°IESE AAE
A5 BI7AIA L ol /et AL ol A= 220 AleE 97 AP whe A 2R 2510 (Fig. 25) 20 mm 7]
A o1 AR e AHAlolE= 2ol 280k FY 279 7Fs/g0] =2 4071250 m o3l El= Aol el &
& 174 ool A Sl EE ARSI Aol Aol HAlof wet 50~290 m= Hotsw, A ST AAVIE U, 2
B whE BAAY 59 7 183 BAAY Adg27ge Al F7H AloleS Zsto] 92 24,310 kNOj|A 1,627 kNO]
938 kNo| A Q E| 9]t}
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Fig. 25. Tensioning adjustment for recently completed Fig. 26. Godeok bridge cable construction status (PY2)
cable Bridge

3.4 ADE A= HE

TE L AlE Aol 2T A FAII T 9 BIM 513]9L B o] S Alo| B ] HIAE HEEA AlE BIM= &9 74 7t
O ZH, 378A1E =1 1=l 45 Al s A ol vhg o] JERIA oA 875R= 2Hd 71E(level of detail, LOD) 300 o]/3-2.
= Basiat

o}&d, BIM 7|5t 7}d A(virtual reality, VR)(Fig. 27) 2 5733 Al(augmented reality, AR), 420 95} J o= A
2H 1AW GPSE 0|83t T8 Al T=8HFig. 28), T2 7|8t tXd @% 7|2/1g], M-HPMS (mobile-hyundai project
management system) 7|5t A A E 745} HloS (hyundai IoT safety system) SEAT=A|AE], 360 7 M2} 1821 GNSS 2
Aol ASHAE AT QIAAAI LR et FAIHASAAE 5, APHE 479 482 53 1FEY AlsHEE
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v Pylon and reinforcing girder
geometry control

43Y Reduce the pylon formwork

installation time

v Improve the safety of hazardous
area survey work

Interference of climbing and bar  Interference of climbing and scaffolding

Fig. 27. Leveraging BIM-based VR Fig. 28. Application of high—precision GPS
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BH SO 27K 540 m| MPAIOIA 74 71 2242P0) 2A2IE AT} A B00 Tk H7{CHE BAHO 34 wAG
BIOR 7S5 915 LR Z0IZ 2 ot H2IES F0f 0]X0l 571 AXSIACH BYES MR YSLE 80 MPa
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