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Study on the Damage Mechanism and Performance Requirement
for Highway Structures subjected to Tsunami Hazards
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Highway bridges were damaged due to tsunami in the 2011 Great East Japan Earthquake. Accordingly, it is
important to develop design tsunami force and safety evaluation criteria is one of the important problems.
Thus, NILIM has studied such design norms seeking relationships between tsunami forces acting on the
highway bridges and observed extents of damage using numerical tsunami simulation.
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Study on damage to earth structures and performance requirements for rare-scale earthquakes
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NILIM studies performance requirements for earth structures to develop performance-based design
standards. For the purpose of providing basic data for this study, this paper organized the contents of
existing technological standards. Furthermore, this paper examined the damage condition and its

causes of existing earth structures.
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Research on Performance Objectives for Pavement and Maintenance Standards for Concrete Pavement
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In order to establish performance evaluation method and maintenance standard for road pavement, NILIM has
been studying on data collecting and recording method of pavement. NILIM compared and analyzed image data
of Road Surface Measuring Vehicle with state of the real pavement.
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Study on the enhancement in applicability of partial factor design method
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To ensure required bridge performance based on reliability. NILIM has studied partial factor design
bridge design specifications. The present study has tackled to enhance partial factor design for the
use of rehabilitation design of existing structures where load factors change with traffic conditions,

seismic risk, design reference periods, and so on.
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Study on different safety factors as a function of structural analysis methods

(FRREART Rk 23~26 /)
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Road Department Bridge and Structures Division  Head Takashi Tamakoshi
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Senior Researcher Masahiro Shirato Researcher Matri Ishio
WHEE Bt J7HE HAMIFSE R Ao g
Researcher Yoshiteru Yokoi  Guest Research Engineer Toshiki Mizuguchi

The application of the analysis with the constant shear flow panel and the edge members to design a
highway bridge is proposed as reasonable and advanced method in comparison with the grillage analysis
and FEM. And the evaluation of the structural redundancy of a highway bridge is analytically attempted.
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Research on the improvement and evaluation method of construction quality for highway bridges
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The construction quality of highway bridges is likely to be closely related to the reliability in durability.
NILIM has examined the relationship between the reliability in the durability of highway bridges and the
construction quality, seeking a method to evaluate the durability based on actual construction quality

control and assurance results.
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Study on safety and reliability evaluation criteria for composite bridge structures
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In its 2002 revision, the Specifications for Highway Bridges which prescribes the design standards for
highway bridges in this country, introduced new performance parameters and guidelines. With the
introduction of performance based design standards, there has been a rise in the use of composite
structures to make use of the material properties of steel and concrete. In this study, in order to
perform a reliability evaluation for the girder and the deck of a composite girder that is well proven and
has been used than in the past, we performed the Monte-Carlo Simulation in consideration of the
vehicle column model, and examined combinations or variations of the load.
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Study on Design Criteria for Frictional Grip Connection Joints with Super High Tension Bolts

(FRREART TRk 24~26 F /&)

JEEEMFTEE B GE Y E ETIEE ER ik FEsR

Road Department Bridge and Structures Division Head Takashi Tamakoshi
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WHIEE B R HAMIFTE B Ko sk
Researcher Yoshiteru Yokoi  Guest Research Engineer Toshiki Mizuguchi
HAMIFZE B (LR AR

Guest Research Engineer Kenjiro Yamazaki

The use of high-strength bolts (SHTB: Super High Tension Bolt) will enable to reduce the size of connections. It will

also expect to improve construction qualities and to reduce construction cost in the connections. However, design

guidance has not been established for the use in highway bridges yet. The present study has investigated the slip

behavior of the SHTB joint performance by the FEM analyses and durability.
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Study for the application of Overall Evaluation Bidding Method with Technical Proposal
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The overall evaluation bidding method with technical proposal has merits such as improvement of
quality of infrastructures through the competition not only by price bidding but also by advantage of
technical proposal. The objective of this study is to develop measures for generalization and smooth

application of the bidding.
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Ministry of Land, Infrastructure, Transport and Tourism has been working on developing a technique
to standardize and visualize 3D data. This research aimed to develop the technology for utilization and
distribution of simple 3D-Data at phases of design, construction and maintenance in order to smoothly

shift the phases from 2D to 3D-based.
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Research on effective making Method of Input-data and Usage of Output-data for Intelligent Construction

(AR HEARE AL 22~26 E£E)
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i AR ZE = Senior Researcher Hiroki KAJITA
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Researcher Shinichi NAGAYAMA

It is necessary to perform the making of three-dimensional design data to input into Intelligent Construction
Systems effectively and to use three-dimensional measurement data output by Intelligent Construction Systems
to increase an effect of Intelligent Construction. In this study, it is one that can form of management using the TS,
as an extension of application engineering species, and the examination for the introduction to the buried

structure (road buried object factory).
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Study on tsunami wave force acting on highway bridges

A E BRI & o & — MW BB S ZE S
Research Center for Disaster Management
Earthquake Disaster Prevention Division
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Head Masahiro KANEKO
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Senior Researcher Shojiro KATAOKA
AR E RE FE

Senior Researcher Kazuhiro NAGAYA

Damage to a large number of bridges by the 2011 Tohoku tsunami caused harmful effects on the
disaster area. This study aims to investigate characteristics of tsunami action on highway bridges
based on the experience during the Tohoku tsunami towards formulation of design tsunami load.
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Study on design earthquake motion for giant earthquakes
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Giant earthquakes resulting from the Nankai trough and long active faults are under growing
apprehension. This study aims to investigate characteristics of ground motion during the giant
earthquakes and propose Level 2 earthquake motions taking account of the characteristics.
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