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The Property Evaluation of the Marine Concrete Structure Constructed in the Period
of Japanese Occupancy (YoungDo Bridge)
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Abstract - YoungDo bridge is the first suspension bridge in Busan which experienced several times repair and reintorcement afier
completion in 1934 The bridge is under demolition or extension and restoration work since Z011. The purpose of this research is to
establish data base about modern concrete. The mix design of the concrete is like that cement ' fine aggregate - coarse aggregate =
1:2:4orl:3.6bythe parts. The compressive strength is in the ranges fiom 50 to 55 MPa and the elastic modulus Is in the ranges
from 25 to 35 GPa. From the fact that the deviation is less than 10 %, considerably high quality control was conducted in those days.
The carbonation depth is 592 cm at the bridge post and 14.3 cm at the machine room. That 1s why ocean environment keeps the high
humidity. The diflusion coeflicient of chloride ion through the pores in concrete is 1.052e-12 ni/'s from the regression analysis using the
experiment data. The water cement ration is estimated at approximately 35 % in case If the concrete using ordinary Portland cement.

Key words . Youngdo bridge, mix design analysis, compressive strength, carbonation test, chloride ion difliision coeflicient
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Fig. 1 YoungDon bascule bridge(Kim, 2008)

Table 1 YoungDo bridge data
Steel truss structure
(bascule bridge)

Length : 214.63m, width : 18m
3,948 2m*(bascule bridge:1,044.4m’,
fixation bridge:2,903.8m")
Length @ 31.3m, width : 18.0m
Length @ 153.0m, width : 18.0m

Structure type

Length

Space

Bascule bridge
Fixation bridge
Bascule open

80°
angle

Bridge post Round sheet pile,

structure Reinforced Concrete — structure
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Table 2 Major repair and reinforcement

time Major repair and reinforcement
1934 Construction completion
1964 Bascule slab change
1970 Concrete bascule slab change to steel
1993, 1995 Emergency repair of slab
1994 Truss reinforcement
199 crack repair of slab using epoxy and
steel plate reinforcement (S2,S5)
S17S8 : slab (G37G4) steel plate
reinforcement, concrete cast
1997 S67SK: slab (G17G2) steel plate
reinforcement, concrete cast
S1,53,54: slab (G17G2) steel plate
reinforcement
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Fig. 3 Concrete specimens coring position (elevation)

Table 3 Modification factor for compressive strength
according to specimens length (KS F 2422)

Height/diameter Modification
ratio(h/d) factor note
2.00 1.00
1.75 0.98 .
150 0.96 _ Linear
195 0.93 interpolation
1.00 0.89
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Fig. 4 Core specimen for compressive test
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Fig. 5 Concrete mix design of bridge machine room
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Table 4 Concrete mix design

Concrete . Ma})ﬂmum
Svm unit ce Fine Coarse size of
8; | weight me aggre | aggreg Coarse
nt gate ate aggregate
(kg/m3) (rom)
MR 2,462 1 2.71 5.21 40
S1 2,416 1 2.49 6.5 20
S2 2,479 1 2.28 6.62 20
84 | Il cement
I fine agg.
7 | Il coarse agg.
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Fig. 6 Analysis result of concrete mix design
A M A EE 2 QEte] AIME FHo]~Ed H|sle] &
Aol thi E9W AR BuUHy, olF Persriy Y
A EAB R S50 o 5 ok B JEdw
PP ZATE(S] ST F2HAQ v o] Ua =
A E4AA wad Az glo] wE Mt et
Ao MR 4YE S5 @ FAVAT} o FIHE
& ¢ & Ak

—

H

4.2 =i Z232|E9| &

Fig. 7% Zo] Jd=din 74 AMEEE Y232 E Pl
(Zh ¥ MRUIAA), SWEHE RER)E BF 4F4E
50~55 MPa¢] ¥R st5xd U FE7t Alo|dto| = B
shal 10 %ol A Tde F=s yepddnh 13y 1:2:49)
HighS AbEE S Ao Ay s VA A4 vk ¥
Al e

ol A AAu|e] o wjFe] &SR oM FAWEHR]
o]&£o] g 7] oldo|7] wiel wige] ASAHA E7F5
stdom, Fx2A FHd BARC] A AEI|E o] &

2A=E FUSA HeSHsD] HR 02 BHAT, 2o B

E
=

0z

dEE AT
o] $F3Aes & F AUrh 1 AF 1997~1998 o)) o] F
ozl B B ZAYERW)SE fAe A= YEd

oha) 3
50
€ w
£
=
5 3
o
5
2 20
(7]
n
o
g 104
8
0
P1 MR sSw RW

specimens
Fig. 7 Compressive strength

50

404

i

Qo

% 30-

2

2

é 20

9

8

T 10
0

P1 MR sw RW

specimens
Fig. 8 Elastic modulus

. =
et A7 E7 =A Z2EHAE AL =2 AF5AEY o
£ = e EAEtHan, 2011). = A8 48 W&
$5te] EHY AHe] Z2AYEE Yl T2 FEA(EM)
AgE AR SAIASH, AlF $ Folu 7Hihy Fo
=

2},

A AGE B2 ESQ RWIA ¢ 40 GPaz 7+ =
A ygkon 9FZAgENAE 25~35 GPaZ thh 9HA =
AE A} AZAEANAE 45T AFAT} Lo, 1:24
o] wiFhe AMEEH S o R AdEE VALY F9Ut tha
A VERS T
4.3 dEdjw E232|EQ| LHTA

ZAYES] YA old T3, T3t Ay =AN-E, A,
stabA M2 T o] AAxiste A digk Aggdo
ZAE drp 2 A5 AY ¢ V) s Aot F,
A EA ] WelzAS dgo|t Aoy Fdsitta 7HA
st W8S ZAE 249 FA7F Hed, 234 =9
AY T3 AL $A BAF I AV|EHN AWMES] F

- 169 -



e
B
>,
2
[
il
i,
:Io{:L
o
i
{4
ich
m
-
BN
i
lo,
(Gl

d. machine room
(MR)

Fig. 9 Concrete carbonation

c. bridge post  (P1)
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Fig. 10 Regression analysis for chloride ion diffusion
coefficient using the experimental data
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