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Study on the sophistication of performance evaluation method for bridges
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Senior Researcher OKADA Takao
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Guest Research Engineer ~ GOMI Takashi

This study aims at improving the standard design methods to evaluate the bridge system performance and
reliability, varying from loads and load combinations to the limit states of structural members. This year, we have
investigated the load-bearing performance for corrugated steel-plate web PC box girder bridges based on the past
bridge inspection reports. The investigation has clarified the needs to study on new design load combinations and
the design method for diaphragms and lateral bracing systems for future bridge types expected.
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Research and study on rationalization of bridge structure by utilizing high strength materials
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The use of high-strength materials is expected to make bridge structures lighter and more rational. However, such
materials sometimes are less ductile. In addition, as bridge structural members become thinner, they are subjected
to higher variation in stress. Accordingly, more attention should be paid to preventing fatigue. This year, we
conducted a cyclic bending loading test for a specimen of the beam-column connection for typical frame-type bridge
columns, where a higher yield-stress steel was used. A special structural detail to relax stress concentration on the
corner was tested to reduce the potential of fatigue crack. As a result, the tested structural detail worked well to

reduce the stress concentration at the corner.
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Research on items to verify performance of earthworks at back approaches of bridge abutments
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Performance verification methods for structures other than normal embankments used for the back approaches
of road bridges have not been established. In this study, the performance verification items and test methods for the
structures other than the normal embankment are investigated. In this fiscal year, dynamic centrifuge model tests
were conducted to investigate the behavior of reinforced soil walls in the direction perpendicular to the bridge axis.
As a result, it was confirmed that there was no obvious difference in the earth pressure affecting on the back of the
abutment compared to the normal embankment. In addition, field measurements of earth pressure were carried out.
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Study on reliability improvement of dynamic seismic verification method
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The purpose of this study is to propose a dynamic seismic verification method that can reasonably
meet the required reliability. In this study, the detailed behavior of the entire bridge system and the
vibration characteristics of the bridge were calculated using the measured behavior observation data of

the entire bridge system.
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Study on improvement of practicality and effectivity on the bidding and contracting system
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In order to improve the quality and productivity of public works, NILIM is carrying out study on cross staging
construction and maintenance management system from survey, planning to management. The objective of this
study is to improve diverse procurement methods such as the technical proposal and negotiation method,

comprehensive evaluation tender method and other methods.
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Survey on advancement of using ICT on construction and maintenance that contributes to

productivity improvement such as road construction
(BFZE3AM A0 3 4EE ~5Fn 5 4R )
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In this research, our research team have improved the standards for road earthwork that has been standardized
for ICT utilization work, and have devised a measure to improve the efficiency of maintenance of road-related
equipment by utilizing the 3D data used for construction.
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Research on items to verify performance of earthworks at back approaches of bridge abutments
(R A0 2 R~ Fn 4 42 )
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Senior Researcher MIYAHARA Fumi
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Research Engineer YAMADA Kaoru
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Guest Research Engineer OKAZAKI Takayoshi

Performance verification methods for structures other than normal embankments used for the back approaches
of road bridges have not been established. In this study, the performance verification items and test methods for the
structures other than the normal embankment are investigated. In this fiscal year, dynamic centrifuge model tests
were conducted to investigate the behavior of reinforced soil walls in the direction of the bridge axis. As a result, it
was confirmed that there was no obvious difference in the earth pressure affecting on the back of the abutment
compared to the normal embankment.
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Study on reliability design of earthwork structures and other structures to meet
performance requirements
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Although technical standards for road earthwork structures were established in 2014 and the required performance
was indicated, specific verification methods corresponding to the required performance are not sufficient.

This paper presents the results of analyses of the effects of the interconnection structure of the precast culverts
and the longitudinal slope on the longitudinal action of precast culverts, both under normal and seismic conditions.
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Survey on utilization of robot and ICT technology that contributes to productivity improvement of road

construction
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In this research, our research team verified the application method to the finished form management of earthwork
using the construction history data of “machine-guidance roller”.
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Survey on negative influence of large vehicles on bridges
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The Ministry of Land, Infrastructure, Transport and Tourism is working to strengthen logistics functions, such as
relaxing the upper limit on the total weight of large vehicles. Road bridges need to be designed and maintained to
ensure strength and fatigue durability, and regular confirmation of the traffic conditions of large vehicles is required.
Therefore, in this study, we measured the vehicle weight and axle load of passing vehicles on a road bridge. In result,
it was confirmed that changes in the traffic permit system may affect the safety and fatigue durability of road bridges.
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