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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. However, in order to deal with various issues, it is
desirable to update the maintenance plan based on the vulnerability of the road network. The present study proposed
a method to assess the risk for bridge closure due to heavy rain and earthquakes this year, and proved that the
proposed method is feasible when comparing road closure risks between road sections.
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Development of bridge evaluation protocols to increase reliability and decrease labor intensity in inspection
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The purpose of this study is to show bridge inspection planning standards and propose a method for verifying if
the proposal for the use of inspection support technologies is appropriate. This year, we showed the bridge geometry
data may identify the possibility of collapse of prestressed concrete girders based on the relationship between the
decrease in safety margin and the increase in deflection.
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Study on the application of partial factor design
for evaluation of load bearing performance of damaged members
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The performance evaluation for existing bridges is vital in bridge maintenance and management. The existence
in deteriorated structural elements and the variation in the strength of reinforcement materials must be considered
in the evaluation, but no technical guidance is available so far in bridge design codes. This study aims at showing
the detailed technical guidance to show the method to evaluate bridge limit states and modify partial factors in
consideration of deterioration and damage. This year, we have proposed a new method to evaluate bridge limit

states that consider load path redundancy.
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Development of the guidance on techniques of repair and reinforcement for road structures
(WFZE8R 5 Fn 3 4E B~ 6 4R %)
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Road Structures Department Head SHIRATO Masahiro

Bridge and Structures Division T E Pere H  BUA
Senior Researcher SASADA Yukihisa
WHEE R =¥
Researcher ISHIO Mari
AT IE R ek A&As

Guest Research Engineer  SATO Yuki

Several techniques are available to maintain or add strength and deformation capacities to existing structures,
such as steel plate fastening, concrete jacketing, FRP bonding etc. However repair design methods are not as well
established as design specifications for new bridges. This study aims at providing the information on design methods
and know-hows for major repair and strengthening methods in the limit state design format. This year a method of
steel plate fastening to connect horizontal stiffeners to vertical ones was tested to improve plastic strength and
deformation capacity of existing steel beams. The test result showed that the proposed steel plate fastening worked
as expected.
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Study on maintenance management method and reliability design for required performance of
embankment and cut

(FFZEAf] A0 3 AR~ Fn 5 %)
B RS BRI IR ER g —iak
Road Structures Department, Head WATANABE Kazuhiro
Pavement and Earthworks Division FAEMIEE il 7
Senior Researcher AOYAMA Jun
FEMEE sl BZ

Senior Researcher

YOSHIKAWA Masahiro

In this report, “damage factors® and “the basis for soundness diagnosis of damaged cases” were
analyzed and organized from the inspection reports of periodic inspections of road earthwork
structures. These results will be used as basic data to revise the guidelines.
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Research on the maintenance method for extending the life of pavement

(WFZEI A0 2 AR~ 0 4 4R EE)
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Road Structures Department Head WATANABE Kazuhiro

Pavement and Earthworks Division FEMEE L 1EW
Senior Researcher KUWABARA Masaaki
LN = AR HTR
Researcher WAKABAYASHI Yuya

Since the renewal cycle of pavements is short and the amount of stock is huge, it is an urgent issue to reduce the
life cycle cost by extending the service life under an appropriate maintenance cycle. In this background, the
"pavement inspection guidelines”, formulated in October 2016, requires road administrators to try to extend the life
of pavements by maintaining them with an awareness of the number of years until the next repair.

In this research, for further rationalization of pavement management based on the “pavement inspection
guidelines”, we organized the inspection results of national highway for the past four years.
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Research on recovery technique of the bridge damaged by earthquake

HagAR~3x DA MR & —
REA I ZEAE IR SR Ze =

Research Center for Infrastructure Management

Kumamoto Earthquake Recovery Division
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Head NISHIDA Hideaki
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Researcher NISHIMURA Kaichi

This study performs the rational diagnosis, design method and the improvement of the reliability of restoration of
the road structures damaged by the earthquake so as to perform prompt recovery of the road function. In this study,
a maintenance method using 3D point cloud data that contributes to the early and areal understanding of the
deformation of slope along the road were considered. Additionally, a case study was given of reasonably
recording/storage useful data which should be taken in the restoration work of the bridge and slope damaged by the

earthquake through the use of BIM/CIM.
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Research on investigation and design methodology for repair and reinforcement of existing bridge

foundations
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A design method has been introduced for new road bridge construction that allows rational design in response to
uncertainties. However, neither performance evaluation methods nor design methods for repair and reinforcement
have been established for existing bridge foundations, and it is necessary to present methods for evaluating
uncertainties. In this research, a study to establish an evaluation method for judging the necessity of repair and
reinforcement and a design method that enables rational repair and reinforcement of existing bridge foundations are
conducted. In this fiscal year, the actual conditions were summarized from existing data.
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