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Synopsis

Port and harbor concrete structures are attacked by chloride ion in sea water, which may cause
deterioration of materials. Therefore, it is essential to carry out rational and efficient maintenance
to guarantee the required structural performance during the service period. Corrosion of steel bars
embedded in concrete has a great influence on structural performance and durability of reinforced
concrete (RC) structures. However, the relationship between the degree of steel bar corrosion and
structural performance has not been made clear adequately. In particular, variation of corrosion
including the localized corrosion has to be well understood for structural performance evaluation.

In this study, through measurement of the cross-sections of corroded steel bars taken from real
structures, an influence of localized corrosion on mechanical properties of steel bar has been
experimentally investigated. As a result, it was made clear that strengths of steel bars are estimated
by using the maximum cross-sectional loss. Moreover, through flexural loading test, an influence
of localized corrosion of steel bars on structural performance of RC beam has been experimentally
investigated. The first yield load of RC beam was predicted by using the maximum cross-sectional
loss of steel bars, even if steel bars showed localized corrosion. After the first yield, an influence
of localized corrosion of steel bars on structural performance was varied depending on the
diameter and number of steel bars and position of corrosion. Moreover, an influence of the
localized corrosion on the deformability of corroded RC beams was much more sever than that on
the load carrying capacities. To make clear the influence of the localized corrosion on
deformability, it was necessary to take into consideration the mechanism of the bond deterioration
between concrete and steel bar. Based on the experimental results and previous knowledge, finally,
the concept of simplified assessment was proposed regarding the structural capacity of deteriorated

RC members and structures.
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corrosion, simplified assessment of structural capacity
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S(ZE No.) x GAIENE 50mm) = H.00s 5 O BEf(mm)
[B16-2]

2k AZiE No.

A

k2 -13 | -12 -11 | -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4

1 00 | 00| 00|00/ 00(001]00]00]00]|00]| 1.1 ]113|409 |826|364| 94 | 1.3 | 0.0

2 00 1] 00| 001] 00| 001]|00)|00]00]00]00]| 09| 72]286|401|356]| 56| 00| 00

00 | 00| 00| 00|00 |001]00]00]00]|00]00] 78 |349]|536|408]| 67 | 0.0 | 0.0

(L& No.) x (HIEDE 50mm) = .05 S O #HEfE(mm)
[B16-3]

Bk /L& No.

Vi

W43 1 -12 | <11 | -10 | -9 -8 -7 -6 -5 -4 3 2 -1 0 +1 | w2 | 3| 4

1 00 ] 00| 00]|001}| 00|11 | 88 |218 454|273 | 85 | 07 | 00 | 00 | 0.0 | 0.0 | 0.0 | 0.0

2 00 [ 00| 00| 00| 00 |00 | 53 |204|463|259| 42 | 07 | 00 | 00 | 00 | 00 | 00 | 0.0

00| 00| 00| 00| 00| 08 | 48 | 202 |37.7|235| 38 | 04 | 00 | 00 | 00 | 00 | 00 | 0.0

S(ZE No.) x GAIENE 50mm) = H.00 5 O BEf(mm)
[B16-4]

£k K& No.

Viin

Al a3 | -12 | -11 | -10 | -9 8 | -7 -6 -5 4 | 3 2 -1 0 1 | 2 | +3 | +4

1 21 |76 | 112|178 | 17.1 | 60 | 0.8 | 00 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0

2 14 | 56 | 128 | 134|134 60 | 1.6 | 0.0 | 00 | 0.0 | 00 | 00 | 0.0 | 00 | 0.0 | 0.0 | 0.0 | 0.0

0.1 | 63 | 150 | 188|121 | 28 | 1.1 | 00 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0

(L& No.) x (HIEHE 50mm) = .85 S O BHEfE(mm)
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[B22-1]
&k {i71E No
Bl a0 - -8 -7 -6 -5 -4 -3 2 -1 0 +1 | 2 | 43 | +4
1 0.0 | 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.4 1.3 777 | 254|263 254|121 | 1.3 0.6
2 0.0 | 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.8 1.0 82 | 242 | 355 (306 |157] 13 1.9
3 0.0 | 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 1.3 2.1 7.7 | 215|264 (264|139 | 09 1.9
(L& No.) x (HIEDE 50mm) = .05 S O #EEfE(mm)
[B22-2]
Bk A& No.
L -13 | -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4
1 0.0 | 0.0 0.0 0.0 0.0 1.4 | 54 | 16.1 | 520 | 259 | 84 1.7 0.6 0.0 0.0 0.0 0.0 | 0.0
2 0.0 | 0.0 0.0 0.0 0.0 24 | 34 6.0 | 205 | 148 | 9.3 2.9 0.5 0.0 0.0 0.0 0.0 | 0.0
3 0.0 | 00 | 00 | 00 | 00 | 0.6 | 50 | 88 | 298|219 98 | 3.6 | 3.1 | 0.0 | 00 | 0.0 | 0.0 | 0.0
SC(ZE No.) x GAIENE 50mm) = H.00 5 O BEf(mm)
[B13-1]
&k {i7iE No
Bl slaz | |-0] - -8 -7 -6 -5 -4 -3 2 -1 0 +1 | 2 | +3 | +4
1 00 | 00 | 00| 00| 00| 00| 001 00 0.0 6.2 | 104 | 309 | 682 | 744 | 50.8 | 18.0 | 8.9 6.7
2 00 | 00 | 00 ] 00| 00|00 ]| 00] 00 0.0 8.0 84 | 25.1 | 45.1 | 556 | 449 | 14.6 | 10.0 | 8.2
00 | 00 | 00 ] 00| 001|007/ 00] 00 0.0 8.2 7.9 | 225|419 | 46.7 | 418 | 163 | 102 | 7.6
(AL No.) x GHIENE 50mm) = .05 5 o il (mm)
[B13-2]
7S A7 No
fih -13 | -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4
1 00 | 0.0 | 0.0 | 0.0 | 0.0 85 | 11.5 | 256 | 499 | 279 | 102 | 79 0.0 0.0 0.0 0.0 0.0 | 0.0
2 00 | 0.0 | 00 | 0.0 | 0.0 8.0 | 154 | 36.1 | 69.8 | 49.7 | 16.6 | 8.6 0.0 0.0 0.0 0.0 0.0 | 0.0
0.0 | 00 | 00 | 0.0 | 00 | 86 | 17.1 | 440 | 69.0 | 639 | 189 | 87 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
SC(ZE No.) x GAIENE 50mm) = H.00s 5 O BEf(mm)
[B16-6-1]
& {1 No
Bl slaz | |-0] - -8 -7 -6 -5 -4 -3 2 -1 0 +1 | 2 | +3 | +4
1 00 | 00 | 00| 00| 00| 00| 0.0 ] 0.0 0.0 1.5 2.8 | 14.6 | 344 | 37.6 | 26.8 | 147 | 1.3 0.9
2 00| 00| 00| 00]00]00]|00]00]00]|00]| 18] 89 [360]|466|403|140| 14 | 29
3 00 | 00 | 00 ] 00| 001|007/ 00] 00 0.0 | 0.3 1.8 5.5 | 33.0 | 449 | 43.7 | 156 | 2.7 1.2
4 [00]00]00]|00]|00]00]|00]00]00]|02]| 1271301390343 |16.0]| 46 | 12
5 00 | 00 |00 ] 00| 001|007/ 00] 00 0.0 | 0.0 25 1107|1470 | 670 | 443 | 17.5 | 4.7 0.7
6 00 | 00 | 00| 00| 00|00 ] 00] 00 0.0 | 20 | 48 | 283 |915(91.6 | 512|186 | 4.9 1.3
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AT %
[B16-6-2]
& {iZ{& No.
Bl |ao| ol s |2 6|5 4] 3] 2]a 0 | +1 | +2 | 13 | +4
1 {00 |00/|00|00]|00|00]|00|00]|00]|00]|00]29]|89]/|122|388]|31]00]00
2 |00 |00|00|00|00/|00|00]|00]|00]|00]|00]|36/|169]|323[189]| 40 | 0.0 | 0.0
3 100]00]00]|00]|00]|00]|00]|00]|00]|00]|00]|24|264/[380]178]| 3.1 | 00 | 0.0
4 1000000000000 00]|00]|00]|00]|00]36]|212]248]11.5]| 3.6 | 0.0 | 0.0
5 100]00]00]00]|00]|00]|00]|00]|00]|00]|00]39|145]192| 95| 27 | 00| 00
6 | 00]00]00]|00]|00]|00]|00]|00]|00]|00]|00]|24|70]62]|38]|29]00]00
S IE No.) x (HIEHE 50mm) = .07 5 O BHEfE(mm)
[B16-6-3]
Bk {iZ{& No.
Bl la|alao|l ol s a4 3] 2] 0 | +1 | +2 | 13 | +4
1 |00 |00|00]00]|00]|00]00]|00]|00]|01]|00]|611[259|491/|378| 76| 12|12
2 1000000000000/ 00/|00]|00]|06]| 06|39 [22]639][393]| 41 | 13| 1.1
3 100]00]00]00]00]|00]|00]|00]|00]|00]| 141|236 /|185[297|181| 42 | 19| 08
4 1000000000000/ 00/|00/|00]|14|27]|27|67]|90]|63]|24]32]21
5 100]00]00]00]00]00]|00]|00]00]00]|00]00]00]00]00]007]00]00
6 | 00]00]00]|00]|00]|00]|00]|00]|00]|00]|00]00]00]00]|00]00]00]00
(L& No.) x (HIEDE 50mm) = .05 S O #EEfE(mm)
[B16-6-4]
Bk {Z{& No.
Bl |ala|l 90|89 6] 5] 4] 3] 2] 0 | +1 | +2 | +3 | +4
1 100000000/ 00]|15]|86|450]|773(373| 70 | 04 | 00 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
2 100]00]|00]00]00]| 03] 43/]295[380|202| 43 | 12|00 | 00| 00| 00| 00|00
3 100/]00]00]00]00]| 18|38 ]|135/[216|11.1] 42 |24 ] 00| 00| 00| 00| 00| 00
4 | 00|00|00|00|00]|00|00]|00]00]|00]00]00]|00]00]|00]00]|00] 00
5 100]00]00]00]00]00]00]00]00]|00]00]|00]00]|00]00]00] 00/ 00
6 | 00]00]00]00]00]|00]00]00]00]|00]00]|00]00]|00]00]|00]00]00
(L& No.) x (HIEHE 50mm) = .05 S o BHEfE(mm)
[B16-6-5]
& {iZ{& No.

hn -13 | -12 -11 | -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4

00|09 | 18 | 84 | 58 | 10| 20| 00 | 00 | 00| 00| 00| 00|00 /| 00]| 00] 00/ 0.0

00| 05|14 |80 |47 |10 |00 ] 00| 00| 00| 007] 007|007 |00/ | 00]00] 00] 0.0

00 | 16 | 28 | 69 | 55 | 00 | 0.0 | 00 | 00 [ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0

0000|008 )35|24|00]|00]|00)|00])|00]| 00| 00]007]00]|00])|00]|00] 00

00 | 00| 00] 00| 007|001 00]00]|00(O00]007]007]O00]|O00]|O00]00]00] 0.0

AN || |W [N [—=

00 | 00| 00| 0000|001 00]00]|00¢(O00]|007]O007]O00]|O00]|O00]|O00] 00] 0.0

(LB No.) x (HIENE S0mm) = .07 & 0 B (mm)
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