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Study on the sophistication of performance evaluation method for bridges
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Reducing the number and weight of structural members makes bridges behave more complexly, and a
considerable discrepancy can appear in the load effects between the design and the actual ones. Previous studies
in this project showed that thermal gradients are more complex in such structures, and a more sophisticated model
should be considered in the design of new types of bridges. Accordingly, this year, we have proposed an alternative
design thermal gradient based on the monitoring data acquired at several bridges.
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Developing protocols of using refined numerical analyses to verify the bridge load-carrying performance
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Design standards cannot address all issues that bridges may encounter, and designers use sophisticated
numerical analyses. However, the design specifications have not yet clarified the basic principles and requirements
for evaluating the reliability of the structural system integrity and safety in terms of the use of such analyses. This
year's study has proposed the need to rule the way to decompose the structural system into a series of units to
measure the structural reliability based on the numerical result, and such decomposed units should match with the
original code calibration process of the current LRFD design format one by one.
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Study on the continuous improvement methodology for road bridge management plans
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Road structure management faces challenges such as the increase in large vehicles, the deterioration in structures,
and the increase in the frequency of natural disasters, and the asset management is of importance. Many road
administrators consider the life cycle cost of their assets as one of the key parameters in the management and have
accumulated structure condition data at regular inspection. However, no standards exist in terms of the bridge
condition data structure and calculation procedure to estimate life cycle costs. The standardization is of importance
to utilize and share the data and estimated life cycle costs among administrators and industry, and this year’s study
proposed the minimum requirement for the bridge condition data structure for asset management.
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Development of bridge evaluation protocols with more reliability and less labor intensity

E R IEAT TR R ZEEE
Road Structures Department
Bridges and Structure Division
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£ R EVSEE- VN

Head SHIRATO Masahiro
FAEEE Bl R

Senior Researcher YAKITA Satoshi
e R HEOFE

Guest Research Engineer ERA Masakazu

This study aims at developing bridge inspection planning protocol in which inspection support technologies can be
involved. The bridge stability is greatly affected by the stability of foundation ground, but it is sometimes hard to
notice its irregularity by the close-view observation. Accordingly, this year, we investigated earlier cases of slope
monitoring and examined how to take advantage of 3D point cloud data to infer the foundation ground instability.
The results showed that the 3D point cloud data may be insufficient to capture the early stage of slope instability but
can suggest apparent unstable soil deformation when using a high-density data acquisition.
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Study on the application of partial factor format to evaluating the load bearing performance of damaged members

(WFEHIE A 3 R~ 6 4 4)
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Road Structures Department Head SHIRATO Masahiro
Bridge and Structures Division FALAFIEE FHA HE—

Senior Researcher

TEMAMOTO Kouichi

This study aims to develop partial factors to evaluate the design strength of damaged and repair members. This
year, the present study proposed a method to modify the resistance factor value in design specifications in
consideration of the uncertainty of repair methods and materials, and calculated typical modifier values.
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Development of the guidance on techniques of repair and reinforcement for road structures
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Senior Researcher TEMAMOTO Kouichi
Y=\ HEAK P

Guest Research Engineer

SHIMIZU Shuhei

Field repairs are crucial to extending the service life of existing bridges, and several techniques, such as adding
plates, concrete jacketing, FRP bonding, etc. However, there is no guidance on such methods. This year, bending
loading tests were conducted on steel girder specimens strengthened with flat plates and angles. The test results
showed that the stress concentrated on the edges of bolted plates and angles and the slip occurred earlier than in
other areas. In summary, bolt arrangement standards are needed to function the plating method.
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Investigation of truck traffic loading on road bridges

(WFFEIIE] &Fn 54 HE)

T E i K
Senior Researcher OKADA Takao
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Road Structures Department Bridges and Structure Division
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Head SHIRATO Masahiro
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Researcher ISHIO Mari

The Ministry of Land, Infrastructure, Transport and Tourism works to strengthen the national truck logistics network
with the growth of the global market. Road bridges in Japan are subjected to intense truck loading, and this study
measured the truck traffic loads on several bridges that carry extensive truck traffic to verify the present design live
loads and assess the need for preventive maintenance against fatigue. The result showed an increasing trend of
truck traffic with a weight range of approximately 28 to 44 tons, indicating the potential need for a detailed review of
the design live loads and the fatigue inspection of the steel decks of existing bridges.
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