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Upgrading of deterioration prediction for heavy-duty coating
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The heavy-duty coating has been applied to the steel members of the Honshu-Shikoku Bridges, and its area is approximately 4 million
. The preventive maintenance for coating, which is timely repainted only surface coat and middle coat is adopted, and the deterioration
prediction of paint film is conducted to select the repainting period. According to the accumulated data, it was found that the weather
resistance performance of paint film is higher than that of previous repainting plan, and extension of repainting cycle was expected.

From a viewpoint of the preventive maintenance policy, the studies for high accuracy deterioration prediction method using the latest
data of coating was carried out, in order to keep timing of the starting for repainting.

The data of deterioration prediction for coating is influenced by the reduction rate of coat thickness and the remaining thickness of paint
film, and each factor has dispersion. Therefore, the investigation method and modeling method for the dispersion of them were studied.
This paper describes the high accuracy deterioration prediction method for the heavy-duty coating considering the dispersion of the

characteristics of coating.
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Table 1 Reduction rate of coat thickness
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Table 2 Remaining thickness of paint film
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Table 3 Precondition for simulation(at Seto-Ohashi Bridges, 2010)
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Table 4 Results of simulation(at Seto-Ohashi Bridges)
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Table 5 Relationship between reduction rate of surface coat thickness
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Application and study of re-coating specification for corrosion protection of main cables of suspension bridges

Redl BERRERE & W 7
Akira Moriyama
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For the corrosion protection of the main cables of suspension bridges, the surface of the cables is covered by some coating materials.

However, deteriorations such as cracks have been reported in the

coatings of some existing bridge cables, and repair works for the

deteriorations are required in order to secure the airtightness of the cables. Focusing on the flexibility of the coating materials, the

deterioration trend of existing bridge cables with various types of
specification for main cables of suspension bridges is proposed. In

coating materials is studied. Based on the study result, re-coating
this paper, the proposed re-coating specification and the result of

laboratory test to check the flexibility of the coating films are presented. Also, the workability of the test painting materials and the result of

the follow-up inspection for the test painting are reported.
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Renewal of Maiko tunnel disaster prevention system
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The disaster prevention system of Maiko tunnel, passed 16 years after installation, was renewed in order to secure the reliability and

safety, and to improve the economic efficiency of the system. The renewal work was difficult because the renewal work had to be carried

out under the situation where the existing/new systems coexist keeping the function of the system.

This paper reports the outline of the renewed system and the problem and technical challenges in the system switching works.
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Table 1 Tunnel categorization and emergency facilities
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Design and construction of seismic retrofit for Tosadomariura Bridge

BFEEtL 42— ERHERERER # B K
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Akira Tanaka
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Seismic retrofit works for highway bridges located in some part of Kobe-Awaji-Naruto Expressway are now being carried out in order
to secure the emergency route which connect the prefectural capitals of Honshu and Shikoku Islands together with national highways in
case of huge earthquake in the futute. This report illustrates the outlines of the seismic performance verification, retrofitting design, and
retrofitting construction works of Tosadomariura Bridge, located between Naruto-Kita IC and Naruto IC.
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Photo S Scatter prevention sheet around retrofitting work
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Improvement of Dehumidification Condition for Splay Chamber of the Center Anchorage of
Kita & Minami Bisan-Seto Bridges
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Takenobu Kitamura
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The relative humidity inside of the splay chambers of the anchorages of the Honshu-Shikoku Bridges is controlled below 50%RH to
protect the main cables from corrosion. Because the splay chambers of the BB4A center anchorage of Kita and Minami Bisan-Seto
Bridge have the largest volume in the Honshu-Shikoku Bridges, the humidity controlled volume was minimized by covering the cable
strands using dampproof sheet in order to improve the humidity condition. In particular, the BB4A anchorage, the commoditized
anchorage between the Kita and Minami Bisan-Seto Bridges, has the complicated chambers which accommodate the strands of the two
suspension bridges. This paper reports the measures and the results of the improvement of the dehumidification condition inside the spray

chambers of the BB4A anchorage.
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£ B A B
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Table.4 Humidity condition of inside and outside dampproof sheet (BB4A)

BB TL—EM S
A B | KB | BEO— LW | BRI R | BEO— W | ol il 2
(E8) () (Fap) | MR- L
40. 7% 37.1% 37.6% 66. 5% 75. 5%
201442R2880 108 =Y
(10, 6°C) (11.6°C) (11 4°) (11 4%) (1.0°)
43.0% 39.6% 38.1% 61.1% 89. 8%
20143858 1485 55
(9.6°C) (10. 6°C) (10. 7°c) (10. 5°c) (8.3°C)
40. 4% 36. 8% 38. 8% 57.1% 72.8%
201438188 108 £Y
(11.9°C) (12.7°C) (12.3°) (11.9°C) (12.2°C)
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Application of LED lighting for the bicycle and pedestrian way of a long-span bridge

LELAHEEEEL V2 — BRERNE W B E 3h
Akihiro Ueda
LFELHEEEEL V2 — HERER NS < oo}

Tetsuya Kobatake

M =

RERED QA TEE CLF TEANE] &) ORRBIIEREERFELAFKE L TRY | BRIFOEM LR
LWVedh, IZIETETORBAZGREIL, AT U LAY RCEET %D 7 o——T % L TV A0, ¥ Pk
FHOY AT Wb DI OEFNMEIRRIETH o7z, ITHFTIE/ ST —LEDS ¥ S AULEDRH S — X iE £ TIA<
Wk L CTETWD, Fiz, JEEK - PR BIITICENTYH, EFa, KEREN%E, A=t —0Hiiiz i

WG EOBRRE bitEA TN D,

INHOWRIAE S &2, REKIEBAERAOTCHIC &7z > TLEDIA M L7 T, W5 S, miFiiE

FEIZOWTORREREREZHETH O TH D,

The pedestrian lightings of the Innoshima bridge, passed 32 years after the installation, were severely corroded, and almost all of the
lighting fixtures were tied by fall prevention stainless steel band. However, there still remained the possibility that the corroded parts would
fall down, so the renewal work of the lighting fixtures has been required. Recently, the technology of high power LED has been developed,
and the LED lighting is now being widely spread in our everyday life. Also, for road and tunnel lighting devices, long life, low power

consumption, and energy saving lighting equipment are developed.

With such a background, the lightings of bicycles and pedestrian way of the Innnoshima bridge were renewed with the LED lightings.
This paper reports the result of illuminance and light-leak measurements for the LED lightings.
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F—1 BICUTHRBARSE & LED BREAZRE & DEREIKR
Table 1 Fluorescence and LED lightings
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Fig.1 Arrangement of the lighting Photo.1 Lightings for the bicycle and pedestrian way
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Table 2 Iluminance criteria for pedestrian ways
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Table 5 Measurement result
| g | s | TR e
I T THITR
(1% (1x) (1x) 0.011x LATF)
A1 0.117 | 0.115 0. 002 O
A2 0.098 | 0.095 0. 003 O
2P A3 0. 082 0.08 0. 002 O
A4 0.078 | 0.075 0. 003 O
A5 0.068 | 0.065 0.003 O
A6 0.058 | 0.055 0. 003 O
AT 0.05 0. 05 0 O
A8 0.046 | 0.045 0. 001 O
A9 0.047 | 0.045 0. 002 O
A-10 0. 04 0. 04 0 O
A1 0. 04 0. 04 0 O
A-12 0. 042 0.04 0. 002 O
A-13 0.048 | 0.045 0. 003 O
A4 0.069 | 0.065 0. 004 O
A-15 0.055 | 0.055 0 O
B-1 0.19 0.19 0 O
B2 0.191 0.19 0. 001 O
B-3 0.193 0.19 0. 003 O
B4 0.191 0.19 0. 001 O
B-5 0.17 0.17 0 O
B-6 0.139 | 0.135 0. 004 O
B-7 0.117 | 0.115 0. 002 O
B-8 0.113 0.11 0. 003 O
B-9 0. 104 0.1 0. 004 O
B-10 0.117 | 0.115 0. 002 O
B-11 0.138 | 0.135 0.003 O
B-12 0.159 | 0.155 0. 004 O
B-13 0. 149 0.15 -0. 001 O
B-14 0.157 | 0.155 0. 002 O
B-15 0.131 0.13 0. 001 O
-1 0.198 | 0.19 0. 003 O
2 0.2 0.2 0 O
-3 0.207 | 0.205 0. 002 O
4 0.2 0.2 0 O
5 0.189 | 0.185 0. 004 O
-6 0.157 | 0.155 0. 002 O
7 0.138 | 0.135 0. 003 O
-8 0.128 | 0.125 0. 003 O
9 0. 109 0.11 -0. 001 O
C-10 0.121 0.12 0. 001 O
Cc-11 0.136 | 0.135 0. 001 O
Cc-12 0.148 | 0.145 0. 003 O
C-13 0.145 | 0.145 0 O
C-14 0.156 | 0.155 0. 001 O
Cc-15 0.138 | 0.135 0. 003 O
XK I TEREOFI & Z 2 2,
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Table 1 Modules of the Cource
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Table 2 NBI Condition Evaluation
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Table 3 Example of AASHTO Bridge Element Assesment
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1) Safety Inspection of In-service Bridges, FHWA/NHI, Course No.130055

2) Texas Department of Transportation (www.txdot.gov/)

3) AHIESR, KEMERERTABMERRETHER T#E, I-
BECL-7~— |, Vol.1,2006

4) RIRTER, VRSN 1) KEIZIST DR AR, FBECL
AR— kK, Vol3,2007

5) Federal Highway Administration (www.thwa.dot.gov/)

6) Code of Federal Regulations, Part 650, Subpart C - National Bridge
Inspection Standards, 650.309 Qualifications of personnel

7) National Highway Institute

(www.nhi.fhwa.dot.gov/default.aspx)

8) FCM,; Fracture Critical Members

9) Engmneering Concepts for Bridge Inspectors, FHWA/NHL, Course
No.130054

10) Introduction to Safety Inspection of In-Service Bridges, FHWA/NHI,
Course No.130101

11) Prerequisite Assessment for Safety Inspection of In-Service Bridges,
FHWA/NHI, Course No.130101

12) Bridge Inspector’s Reference Manual (BIRM), FHWA NHI 120492012,
2012

13) Outcome, NHID 7 =7 hTa—2% 51300554 5%
14) American Association of State Highway and Transportation Officials : >
TEIRAZIETE X B2 (www.transportation.org/)

15) "Guide Manual for Bridge Element Inspection 2011" AASHTO

16) NBIL National Bridge Inventory

17) NBIS; National Bridge Inspection Standard, Code of Federal Regulations,
Part 650, Subpart C

18) SI&A sheets; Structural Inventory and Appraisal Sheet
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