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Fig. 1 Details of test specimens.
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Table 1 RC column specimens.
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Table 2 Properties of reinforcement.

a(mm?®) [o,(MPa) &,(%) o, (MPa)E(GPa)
Rebar [ D19 287{ 374 0.19 570 194
Hoop | D10 71| 410 0.23 569 173

Notes; a= cross section area, o= yield strength of steel,
€= yield strain of steel, E = modulus of elasticity.

V(kN) %Case: Shear span to depth ratio:M/(VD)=2.0,
500 Axial force ratio:N/(bDG)=0.2, .
w00k pw=0.40% . .-

(0,=13.5MPa) '-'
300 [~ Shear marginy 5 (G5 =21MPsa)
Shear margin 1.18
~— flexural strength.?
- --== A Shear strength
»AlJ s}hear metl od G (MPa)
0 10 20 30 40 50 60

Fig. 2 Calculated lateral capacity corresponding to shear
and flexural strength versus concrete cylinder strength.
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CO7C-N series CO7C-L series CO7C-F series
specimen specimen specimen
B.M. Exposure test B.M. Exposure test B.M. Exposure test
C07C-NO C07C-N3 C07C-L0 C07C-L3 CO7C-FO CO07C-F3
Water cement ratio (w/c) 61.5% 75.0% 61.5%
op{nominal strength) 21.0 MPa 13.5 MPa 21.0 MPa
op(4 weeks) 322 MPa ‘ 24.3 MPa 35.5 MPa
o's(3 years) 369MPa | 37.6MPa 297MPa | 255MPa 439MPa_ | 43.1MPa
Casting date 2004.5.21 2004.5.28 2004.6.4
Exposure period (year) 2004/7/31~2007/7/30 (3 years)
Loading test date 2007.10.2 2007.9.21 2007.9.27 2007.9.25 2007.10.1 2007.9.26
Age 3.4 years 3.4 years 3.3 years 3.3 years 3.3 years 3.3 years
(1232 days) (1221 days) (1219 days) (1216 days) | (1216 days) | (1211 days)
Mineral admixture - - - Fly Ashes 60kg/m’

Common details

Rebar: 8-D19 (p,=1.44%), Hoop: D10-@60 (p»=0.60%) D10-@90 (p»=0.40%),
Shear span to depth ratio:M/(VD)=2.0, Axial force ratioN/(bDog)=0.2, Cover thickness=30mm .

Notes:op (nominal strength) =nominal strength of concrete, og (4 weeks)=cylinder strength of concrete , B. M. = Bench mark specimen ,
o'p (3 years) =cylinder strength of concrete before the loading test, pg=ratio of total longitudinal reinforcement . py=shear reinforcement ratio.
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Photo 1 Exposure of RC column specimens in Okinawa
seashore.
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Fig. 3 Cracks of cover concrete and corrosion of steel bars
in RC column specimen.
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- A - 3 years exposure test @ Hoop(D10) [

Rebar(D19)

--- The safety limit of chloride content against corrosion by JSCE. Cl=1.2(kg/m?)
¥/ZZ) The dangerous area against corrosion by JSCE. Cl=1.2(kg/m?)

Dc:Diffusion coefficient

Fig. 4 Chloride content in monitor specimen.

® CO7C-N3 O CO7C-NO cy=yield strength of steel (sound) .0 =yield strength of steel (corrosion)
A CO7C-L3 A CO7C-LO o =tensile strength of steel (sound) .0,=vield strength of steel (corrosion)
<& COTC-F3 X CO7C-FO g,=tensile strain of steel (sound) .&,=Yield strain of steel (corrosion)
Corrosion grade y=9,/0, y=9,/0, Y=£./E,
y |Exposure test a 1 0(.% s, aA 1 [ seed ¢ oaa AA 1
w [SPegggen aal 08 s A 08 0.8 .
114 [ 3 A 0.6 0.6 0.6 ‘;7
o <
i A 0.4 0.4 0.4 O R A
1 oy 02 0.2 a4
1 Gomt < Sound specimen o ) X ) 0 . 0 ) ) )
0 0.5 1 1.5 2.5 0 0.5 1 1.5 2 2.5 0 0.5 1 L5 2 2.5 0 0.5 1 1.5 2 2.5
X=Weight reducation ratio (%) X=Weight reducation ratio (%) X=Weight reducation ratio (%) X=Weight reducation ratio (%)
(a) Corrosion grade (l?) Remaining ratio of (g) Remaining ratio of ten- (q) Remaining ratio of ten-
yield strength sile strength sile fracture strength

Fig. 5 Remaining ratio mechanical property versus weight reducation ratio of corroded steel bars.
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Fig. 6 Test setup and llo;ding program.

'WPeak point — — Calculated flexural strength?

Fig. 8 Observed final cracking patterns of seaside face.

~=~== Calculated AlJ shear strength®
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Fig. 7 V-R relationships.
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N series L series F series
V(kN)
400
300
200 “~
100 = CO07C-NO —— C07C-L0O e CO7C-FO
0 ====CO07C-N3 =-=-=-=C07C-L3 ‘ ‘-"'IC07‘C-F%
0 1 2 3 4 5 R%) 0 1 3 4 5 0 1 2 3 4 5
Fig. 9 Comparison of measured skeleton curves.
N series L series F series
20 W(MN'CQ)
-~ C07C-NO oo r—C07C-LO — C07C-FO
15 === C07C-N3 _.==s --~-C07C-F3

t===C07C-L3 oo

0 1

2 3 4 0 1 2 3 4

Sound specimen == ==~ Exposure test specimen (3 years)

Fig. 10 Comparison of accumulated energy absorption.
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