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Equation for Design Strength of Embedded Part of Square Steel Stopper in Railway Bridge

Shuntaro TODOROKI Yuki MORI

Toshiya TADOKORO

Ken WATANABE

It is required to improve accuracy of design strength of embedded part of stopper to suppress its damages due

to earthquakes, which have been difficult to recovered. Therefore, focusing on effects of arrangements of

reinforcing bars placed in an embedded part of square steel stoppers at girder, we performed experiments and

analysis. The results showed that the strength can be increased by changing the positional relationship between

the stopper and the reinforcing bars without increasing the amount of reinforcing bars. In addition, it was also

revealed that we have to consider three types of failure modes when evaluating the strength. Finally, based on

the failure mechanism of each of these failures, we proposed an equation for design strength of embedded part

of stopper.
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Prediction Equation for Shrinkage Strain of Concrete Considering the Effect of Mixed Cement

Ken WATANABE Mami NAKAMURA Tetsuya ISHIDA Tadatomo WATANABE
In order to cope with various design conditions of concrete structures, a prediction equation for the shrinkage
strain of concrete has been developed, which allows input of the effects of cement types, aggregate shrinkage
strain, and the application of liquid water, in addition to the conventionally indicated mix proportion of concrete
and ambient relative humidity. The prediction equation is formulated based on the 3D material-structure
interaction analysis system (DuCOM-COM3). The prediction equation can explain the phenomena that appear to

be caused in part by concrete shrinkage, such as strain of concrete in prestressed concrete (PC) girders in service

using blast furnace cement concrete (Class B).
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Effects of Impact Loads from Train Wheel Passing Rail Joints on Fatigue at Deck System of Steel Box Girders

Yusuke KOBAYASHI

Taro INOUE

Impact loads from train wheel passing rail joint tend to cause fatigue cracks in steel girders near rail joint. In

order to evaluate the effects of impact load on fatigue at the deck system of a steel box girder, we carried out

stress measurements of steel girders at an existing bridge. The result showed that the impact loads at rail joints

generates two types of high frequency natural mode vibration ; around 40Hz, and around 350Hz. It also showed

that those vibrations lead to increasing range and cycle of the stress at welding joints of the deck system.
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Influence of Structural Details of Beam-to-column Joint in RC Viaducts on Capacity

Yuki NAKATA

Ken WATANABE

Toshiya TADOKORO

RC beam-to-column joint in a railway viaduct is designed to satisfy structural details. However, when

overcrowded reinforcement arrangement measures are taken at joint or high strength rebar is applied to

members, a relationship between details of reinforcement arrangement and capacity of joint is required. In this

study, we carried out cyclic loading tests and 3D FEM analyses to clarify its relationship. The results show that

as the inside radius of bend of longitudinal reinforcement decreases, the capacity of joint decreases because of

the reduction of compressive strut width, and that the ties in the joint have little effect on the capacity, even

though it increases the deformation performance.
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Differences in Critical Wind Speed of Overturning Due to

Differences in Aerodynamic Force Coefficient Evaluation Methods

Tatsushi OTOBE
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Koji NAKADE

Yuhei NOGUCHI
Hiroaki NAKANO

Two methods can be considered for a desk-based safety evaluation of a new type of vehicles in strong winds:
one method is based on a list of aerodynamic force coefficients from previous studies, and the other method is
based on Computational Fluid Dynamics (CFD). However, the differences between the results of each method
and wind tunnel test results are not clear. Therefore, the overturning limit wind speeds calculated from the results
of three methods were compared.
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