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Corrosion Effect of Valve Sleeve on Residual Axial Force of oneside high-strength bolts
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Photo 1 Corrosion condition of valve sleeve of oneside high-strength bolts
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Photo 2 Ultrasonic measurement of residual axial force of bolts
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An Approach to Prolong the Pavement Life in Akashi-Kaikyo Bridge
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Current Status of the Matadi Bridge in Democratic Republic of Congo
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Photo 5 Matadi Bridge
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Photo 6 Inspection of dry air injection system
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Photo 7 Inspection of steel deck
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Effect of the Condition of Steel Deck Bearing
on the Structural Safety of Long-Span Suspension Bridges
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In accordance with laws and regulations, periodic inspections are conducted once every five years for all members
of road bridges, based on close visual inspection. However, the labor and cost burdens required for close visual
inspection of all members are significant. In particular, cable-supported bridges that have many similar members and
many members which are hard to be inspected in close proximity require optimal inspections.

In this paper, steel deck bearings, which are installed in large numbers in suspension bridges are selected as study
targets, and an analytical study to understand the effect on the structural safety of bridges when the steel deck
bearings become unmovable due to corrosion or other causes are conducted, with a view to reducing the labor
required for future inspection of the steel deck bearings. As a result, it was confirmed that only the steel deck
bearings yield, while other members remained elastic range, and that the effect of the unmovable bearings on the
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structural safety of the bridge was small.
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Corrosion Effect of VValve Sleeve on Residual Axial Force of oneside high-strength bolts
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Corrosion was identified in valve sleeves that connect stiffeners to box members to improve local buckling strength
in seismic retrofit work. Due to a concern about the bolt axial force reduction according to the corrosion, a corrosion
simulation test and FE analysis were performed to investigate the effect. In addition, the corrosion resistance of valve
sleeves was confirmed by the corrosion acceleration test, and axial forces were measured by ultrasonic waves on the
bridge site. As a result, it was found that the residual axial force decreased according to the degree of corrosion on the
valve sleeve. On the other hand, the axial force of the bolts on the on-site bridge was confirmed to have sufficient axial
force. On the other hand, it was confirmed that the current corrosion is not in severe condition to affect the bolt axial

force.
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Current status and future prospects of Temperature-Gap equipment
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In the Honshu-Shikoku Bridge Expressway, fatigue inspection using an infrared thermography has been conducted
to find fatigue cracks occuring on weld beads between deck plates and trough ribs by detecting temperature gaps
since 2014. The Expressway has a large number of steel decks. Therefore, the inspection using developed system has
been conducted by selecting inspection targets based on design year, structural detail, and cumulative large vehicle
traffic volume. For the Temperature-Gap system, improvements of capture method and data transmission and
development of automated crack detection software were conducted in terms of site environment applicability and
working efficiency. This paper reports the past results, the current performance and measurement conditions, and the

future direction of the Temperature-Gap device.
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Table 1 Average inspection work quantity for Temperature-Gap

equipment
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An Approach to Prolong the Pavement Life in Akashi-Kaikyo Bridge
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On the steel deck of long-span bridges, the guss asphalt which has a high watertightness and deflection
followability has been used as a base course, and the improved asphalt which has a high durability has been used as a
surface course. In Akashi-Kaikyo Bridge, degradations such as longitudinal crack and pothole were observed and the
number of degradation have increased.

Therefore, we presumed the cause of the degradations by FEM analysis. Then, we chose pavement materials based

on the presumption and carried out test constructions.

This paper reports the approach of pavement repair to prolong the service life of long-span bridge’s pavement.
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Fig.4 Transverse distribution of crack extension ratio
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Fig.5 Overview of FEM analysis model
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Table 1 Material constants used for the analysis
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Fig.6 Strain distribution by temperature
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Table2 Temperature and humidity measurement results
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RERS| No. [up/oown|  B4F S|

SRE (CC) |IBE (%) [BE (O [RE (%) |[BE (%) [EE (%)
1P ® UP |6R108| 15:57 | 31.5 | 51.3 | 35.4 | 40.4 94.4%| 53.8%
1P ® |DOWN|6A10H | 15:51 | 31.8 | 53.3 | 31.9 | 46.7 90.7%| 51.7%
2P ® UP | 6898 | 14:47 | 303 | 52.0 | 44.2 | 36.3 131.9%| 75.1%
2P ® |DOWN| 6H98 | 15:10 | 30.8 | 57.2 | 41.4 | 36.3 114.9%| 65.5%
- ©) UP | 689H | 14:08 | 32.0 | 50.0 | 415 | 46.3 147.3%| 84.0%
© |DOWN| 6498 | 11:54 | 28.6 | 63.4 | 31.6 | 38.2 73.0%| 41.6%
©@ |DOWN|6A10H | 9:58 | 26.1 705 | 275 | 65.2 99.8%| 56.9%

(b) BRIEHE

[FRiEH] BT
KFEMA FREHE =& | |20°CHE |30°Cas
& | No. |up/oown| Bt RS ¥ g
BE O A (%) B CC) [BE (%) ||EE (%) [=E (%)
1P @ - 6A9H | 10:47 | 30.2 63.7 66.8 11.7 117.0%| 66.7%

2P @] 64108 | 11:07 | 295 | 63.8 [ 68.2 | 10.6 || 112.3%| 64.0%
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Table 4 Results of paint survey
B um
A wp , N THIRE
AIENo. i ZM | #a&No. | FHUAE ok DEE

@ AT T 1P-2P 8 2022/6/17 621
@ R T 1P-2pP 8 2022/6/17 557
® AT 2 1P-2P | 25-26 | 2022/6/17 343
@ AT TR 1P-2P | 25-26 | 2022/6/17 300
® R L 2P-2A 1 2022/6/17 583
® k] T 2P-2A 1 2022/6/17 844
@ Ea i 1P 8 2022/6/16 426
® B 153 1P 8 2022/6/16 409
@ E3 AT 2P 48 2022/6/16 639
© T EiE 2P 48 2022/6/16 509
@ A | M7 1A-1P 7 2022/6/7 519
® R | SERRRUY 7 1P-2P 26 2022/6/8 467
® K | @7 | 2P-2A 55 2022/6/8 404
BRIE | $BERRRUY 7 1A-1P 7 2022/6/7 374

K | M7 1A-1P 6-7 2022/6/7 378

SRR | SBERRRU Y 7 2P-2A 55 2022/6/8 372
NvH—0—7 1P-2P 18 | 2022/6/11 644

® Ny H-—n—7 1P-2pP 18 | 2022/6/11 591
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