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Repair and maintenance of the underside of concrete slab protected with cathodic protection

at the anchorage of the Ohnaruto Bridge
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Photo 1 Reference electrode installed
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Photo 2 Covered anode installed
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Repair and maintenance of the underside of concrete slab protected with cathodic protection

at the anchorage of the Ohnaruto Bridge
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Photo 3 Distributor installed
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Photo 4 Cathodic protection installation completed
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Repair and maintenance of the underside of concrete slab protected with cathodic protection
at the anchorage of the Ohnaruto Bridge

;IO #— Keiichi Eguchi TR $  Taku Tsujimoto RE =i Yukio Nagao
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Ohnaruto Bridge opened to traffic in 1985, and deteriorations due to chloride attack such as spalling of concrete and
corrosion of reinforcing bar were observed in the underside of concrete slab at the anchorage of the bridge about 11 years
after its completion. In 2001, partial replacement and surface coating were applied to the deteriorated parts of the concrete
slab. However, the same deteriorations were observed again about 10 years after the repair work. The field investigation
revealed that the main cause of the deteriorations was macro-cell corrosion at the boundary between the repaired and
unrepaired sections. This report describes the process of selecting the attached linear anode method using a titanium ribbon
mesh anode among the cathodic protection methods from the viewpoints of prevention of re-degradation and life cycle cost,

and the repair work and future maintenance of the concrete slab at the anchorage of the bridge.
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Fig,2 Cross section of girder at an anchorage of Ohnaruto Bridge
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Photo 2 Re-degradation situation of the underside of concrete slab
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Table 2 Interpreation of expansion measurement test
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Table3 Visual observation result

BIROF X - [Hifg HIE - SR
No. . A o ; 5%
&7 i (51500 nt
A 1 0.040 7 0460 | BB
B 0 0 3 0.050 | HPZERRRIED
C 5 0.260 8 0510 | BRBEss
D 0 0 0 0 | ZERREE
E 1 0.003 11 0.270 | BRBEss

Q) HEewEH &

FHAEREDT 5 ETDIH, 4 FEETOEMHALEIZIBWT,
{EIAAARPEY, BRI ERRAA PR (1.2kg/m) A
WL, EENRSINDOEREE N ThOZEnV L (B—
4) .

7B, A A EE Climl2, Clim25 1%, ThEhIk
A ~==27 /L (HI58 AMAMH) , Climl.73 i,
ay ) ) — MERSRFENESETHE L.




2.5 :
= —
® 2 /\ N —
= // \ — ClimL2
jid 1.5 / //\\ \ \ Clin:1.73
QH\E / //\ \ Clin:2.5
x
= // -
; 1
N ™ ~~

. 4 {tﬁ

#
0 = |
0 20 40 60 o 100

WI-HEEA S DRE ()

—4 BiLYEREHTRE

Fig4 The distribution of the chloride content
Q) RS (FEREER L—215)
FREELRD T8RS, Bl IERAH DM S0DEL, BRFHE A

TR WEFTA RS AL (FR—4) .

xK—4 BEHHSYRAERR

Table 4 Covering depth survey result
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Table 5 Survey result of corrosion of reinforcing bar
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Table 6 Damage level judgment
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Table 7 Spontaneous potential measurement result
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Table 9 Spontaneous-potential result of measurement (No.E)
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Fig.5 Spontaneous potential change over time
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Table 10 Neutalization depth testing result

No AN Foe /)~ )
A 13 4 8.3
B 13 5 8.8
C 16 0 9.1
D 13 5 8.8
B 17 8 12. 0
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Fig.7 Alkaline silica reaction test result

3. FHEBILEDRE R UMIERET

3.1 WEIEORE
~ 7 mRVERBIZLDEA bR, BB TOREET

W Ieit 7 TIEO ARG EAT S T2 5ER, BEBR LIE

N TREEHIC K Y, FaliTh D &l L= GE&—11).

1) =27 U— NROWNIERS -T2

2) FHEHE LK OWHIEE TEOR LI~ s nt
IVERIZE DBA RS S .

3) BRETEL 2o 27V — Mok A 4
ZSERICBRETE 720, STl Bh R Bt 2 f
M52 T, BHOBREMHTE 5720, WA
BELHIMT L=, £7-, LCCOAETHNTH-T-.

4 B TIET=a 7 U — NROEA A B8R
A (35mm) FTLOBRETE T, RVLEOHE(L
WA A ERETE 20,

K11 IBENKOREHER
Table 11 Study result of salt damage countermeasure
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Fig.9 Arrangement of cathodic protection circuit
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Deterioration prediction of coating films on repainted bridges
K& BhE Hirotaka Oga 4R %2 Akira Yamane
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BRISFEFEICHE T) 1ZHRW\T, B TRISHE (KNERIEOBEAAEFHNLIF254F) LkE L Tkh,
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(F, PRI (KBKRME) KOSFREE ORIGME) (1T - T BRAEREIE DR R & JEIS, 0B
ABRBIEO B TR ZITV, EEBHEAFHORLE LOEEZZLZ L0 THRET 5.

More than 15 years have passed since the completion of the first repainting of the Innoshima Bridge (constructed from
1995 to 2005) and the Onaruto Bridge (constructed from 1998 to 2006), and the time for the second repainting, which
was originally planned, is approaching. The remaining film thickness of bridges that have already been repainted is
expected to vary greatly due to differences in the exposure environment of each component and differences in film
thickness due to brush-on on-site repainting. In this paper, based on the results of residual film thickness measurements
conducted in FY 2009 (Innoshima Bridge) and FY 2020 (Onaruto Bridge), the life expectancy of the coating films of

the two bridges after repainting was estimated, and the possibility of revising the full repainting plan was discussed.
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Fig.8 Distribution of residual coating film in each layer of the Innoshima Bridge (at the time of construction coating)
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Table 7 Coating wear rate of each coating layer
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Analysis utilizing ETC data on the purpose for use of the Honshu Shikoku Bridge Expressways
during the COVID-19 pandemic
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The traffic volume of the Honshu-Shikoku Bridge Expressways in 2020 decreased under the COVID-19
pandemic. Especially, the traffic volume of April and May during the state of emergency were decreased by 40%-

50% year-on-year. After the state of emergency, the traffic volume has gradually recovered, but as it, has not fully

recovered compared to the previous year.

Under these circumstances, in order to grasp the usage of the Honshu-Shikoku Bridge Expressways under the

COVID-19 pandemic, we analyzed and categorized the traffic into three purposes, "business,

non

everyday life," and

"sightseeing and homecoming," based on information derived from the ETC data such as the type of vehicle, the

section used, and the frequency of use.

This report describes the trend of purpose for use of the Honshu-Shikoku Bridge Expressways during the

COVID-19 pandemic..
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