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Seismic retrofit design of truss bridges (3-span portion of the Yoshima Bridge
and truss portion of the Bannosu Viaduct)
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Seismic retrofit of the Seto-Ohashi Bridges and approach viaducts, approximately 12km-long highway-railway combined section, has

been executed since 2013 and will be completed in 8 years. Seismic retrofit design has been conducted with considering retrofit work
schedule and with dividing the Seto-Ohashi Bridges into girder bridges, truss bridges, suspension bridges and etc. This paper presents
seismic retrofit design for the 3-span portion of the Yoshima Bridge and the truss portion of the Bannosu Viaduct.

Seismic retrofit design has been conducted to achieve Seismic Performance Level 2 specified in the specifications for highway bridges

considering various measures applied to truss bridges. It was decided that seismic measures mainly using stiffener strengthening for truss

members were applied to the 3-span portion of the Yoshima Bridge. And it was decided that seismic measures mainly using stiffener

strengthening for truss member and seismic damper were applied to the truss portion of the Bannosu Viaduct.
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The improvement of the maintenance vehicle
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Maintenance vehicles of Honshu-Shikoku Bridges have been gradually developed and constructed along with the construction of the
long-span bridges, e.g. the Ohmishima Bridge, the Innoshima Bridge, the Ohnaruto Bridge, the Tatara Bridge, and the Kurushima Kaikyo

Bridges. The maintenance vehicles have been improved and modified step-by-step based on the experience in maintenance works and

new technologies at that time. For long-span bridge maintenance, improvement of approach ratio is needed for the repair works of hard-to-

reach areas and close visual inspection according to the amended road act. This paper reports the outline of the improvement of the

maintenance vehicle and the efforts for the improvement of approach ratio.
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Photol Outside girder maintenance vehicles
(left: U-shaped type, right: flat type )
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Photo2 Inside girder maintenance vehicle (left)
and cable maintenance vehicle (right)
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Study on anticorrosion method by electrodeposition method together with cathodic protection for deepwater foundations

O E8A Masahiro Takeguchi  dtAT E4B  Takenobu Kitamura
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The electrodeposition method has been used as the anticorrosion method of steel caisson for underwater foundations of the Seto-Ohashi
Bridges. However, for deepwater steel caissons, the cost and construction period by the conventional electrodeposition method has been
assumed to be huge. For this reason, we studied the applicability of the new anticorrosion method that employed the electrodeposition
method together with cathodic protection for the deepwater foundations. The result showed that the cathodic protection after forming thin

electrodeposition coating on the surface of steel caisson was possibly economical and quick anticorrosion method.
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Corrosion investigation of steel caissons for main tower foundations of the Akashi-Kaikyo Bridge
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The foundations of the Akashi-Kaikyo Bridge are installed in the sea. Corrosion condition investigation of the steel caissons has been

carried out every 5 years.

In 2014, we performed visual inspection and hammering inspection for the outside of the steel caisson, buffer structure etc. In particular,

we measured the thickness of the steel caissons underwater.

This paper is the report of the inspection results.
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Table 3 Calcuration results of remaining life (ordinary part) [ 1 2rirthzhomriEss
2p KR nE BEEE REEd 3p o 7 E EeEE Bl
(mm) (mm./£) (&) (mm) (mm,/ ) ()
-5.0 19.3 0.03 643 -5.0 19.1 0.04 478
i+ -10.0 16.4 0.14 117 it i -10.0 16.4 0.14 117
-20.0 18.3 0.07 261 a -20.0 16.5 0.14 118
-40.0 16.4 0.14 117 -40.0 15.8 0.16 5
-5.0 17.9 0.08 224 -5.0 19.7 0.01 1970
-10.0 156 0.17 92 -10.0 16.6 0.13 128
=a -20.0 14.8 0.20 74 B -20.0 16.0 0.16 100
-40.0 17.2 0.11 156 -40.0 17.4 0.10 174
-5.0 19.8 0.01 1980 -5.0 18.9 0.04 473
5 [l -10.0 16.3 0.14 116 a5 il -10.0 13.7 0.25 55
-20.0 17.6 0.09 196 . -20.0 13.1 0.27 49
-40.0 12.0 0.31 39 -40.0 12.3 0.30 41
-5.0 15.3 0.18 85 -5.0 15.4 0.18 86
-10.0 17.3 0.10 173 -10.0 16.8 0.12 140
b -20.0 16.6 0.13 128 s -20.0 17.2 0.11 156
-40.0 17.0 0.12 142 ~20.0 13.0 0.24 53
-5.0 18.1 0.08 226 -5.0 18.3 0.07 261
-10.0 16.4 0.14 117 -10.0 15.9 0.16 99
3 -20.0 16.8 0.12 140 1 -20.0 15.7 0.17 92
-40.0 15.7 0.17 92 -40.0 14.9 0.20 75
=4 BEENETHER FLE
Table 4 Calculation results of remaining life (pitting corrosion part)
-p *E HEHRE | LBRS | BRIRE | BRRE | BirEm 3 oE HEHRE | FLBRS | BRIRE | BERE | BREG
(mm) | (mm) | (mm) | (mm/4F) () (mm) | (mm) | (mm) | (mm/%) (%)
5.0 200 420] 15.80 0.16 97 5.0 20.0 8.50/ 11.50 0.33 35
1ta -10.0 20.0 2.40 17.60 0.09 189 1 -10.0 20.0 0.50 19.50 0.02 1001
-20.0 20.0 4.00 16.00 0.15 103 -20.0 20.0 3.80 16.20 0.15 108
-40.0 20.0 1.50 18.50 0.10 182 -40.0 20.0 1.20 18.80 0.05 402
-5.0 20.0 9.00 11.00 0.35 32 -5.0 20.0 8.00 12.00 0.31 39
2l -10.0 20.0 4.00 16.00 0.15 103 g -10.0 20.0 2.80 17.20 0.11 158
-20.0 20.0 5.00 15.00 0.19 77 B -20.0 20.0 1.20 18.80 0.05 402
-40.0 20.0 4.00 16.00 0.15 103 -40.0 20.0 1.00 19.00 0.04 488
-5.0 20.0 8.00 12.00 0.31 39 -5.0 20.0 9.00 11.00 0.35 31
. -10.0 20.0 6.00 14.00 0.23 60 6 -10.0 20.0 2.00 18.00 0.08 231
-20.0 20.0 7.00] 13.00 0.27 48 -20.0 20.0 1.00] 19.00 0.04 488
-40.0 20.0 2.00 18.00 0.08 232 -40.0 20.0 2.00 18.00 0.08 231
-5.0 20.0 4.00 16.00 0.15 103 -5.0 20.0 6.00 14.00 0.23 60
5 -10.0 20.0 3.50 16.50 0.14 122 P -10.0 20.0 2.00 18.00 0.08 231
-20.0 20.0 0.00 20.00 0.00 -20.0 20.0 3.20 16.80 0.12
-40.0 20.0 3.00 17.00 0.12 146 -40.0 20.0 2.00 18.00 0.08 231
-5.0 20.0 6.30 13.70 0.24 57 -5.0 20.0 7.90 12.10 0.31 39
i -10.0 200 4.00]  16.00 0.15 107 o -10.0 20.0 1.80] 18.20 0.07 260
-20.0 20.0 4.00 16.00 0.15 107 -20.0 20.0 2.30 17.70 0.09 197
-40.0 20.0 2.60 17.40 0.11 158 -40.0 20.0 1.60 18.40 0.06 307
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Maintenance of suspension bridge suspender rope
-Replacement work and maintence policy-

€% 8% Takahiro Kanazawa His KE  Yuki Kishi KE Fi# Yukio Nagao
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The Ohnaruto Bridge is a suspension bridge which connects Awaji Island and Shikoku with bridge length of 1,629m and center span
length of 876m. The bridge uses a center fit wire rope core (CFRC) rope as the suspender rope, which is one of the most important
structural members of the suspension bridge. Since it’s located on the sea, thus in harsh environment, and 30 years has passed after its
completion, corrosion of the suspender rope has become to be observed.

Maintenance policy for the rope is determined by reduction ratio of the cross section at the anchor portion measured by a non-destructive
test (Main Flux Method). An infill method is selected if the ratio is less than 20%, whereas the rope is replaced if the ratio is more than
20 %. Since three ropes were found to be corroded with its ratio of more than 20% in the Main Flux Method survey implemented in 2013,
the three ropes were replaced in June 2014. Furthermore, the removed three ropes were transported to a laboratory and scrutinized, such as
evaluation of the remaining strength, to verify the maintenance policy.

This paper describes the detailed onvestigation of suspender rope, as well as its maintenance policy.
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Table 1 Reduction ratio of cross section at anchor portions
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W S ) 3R
XEEMS | XE@EmHS | XEEHS | XEEHDS
10mm 60mm 120mm 175mm

VR R8T 199 53 24

TY#RHE 290 151 83 21

EUiRHE =01 174 70 25
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Table 2 Profile of replaced suspender ropes
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Table 4 Result of tension test
SERFE BT EE (KN) |58 R T 38 (%) | MBI A3 (%)
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@ 2870 4.2 0.5
@ 2138 28.7 10.5
@ 2736 8.7 3.5
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Fig.6 Corrosion condition at upper portion by Main Flux Method
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Fig.7 Result of tension test
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Fig.11 Position of cross sectional deficit
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