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Verification of Finite Element Analysis Accuracy through Collision Test

Using an Actual Railway Carbody Structure and a Dump Truck

Tomohiro OKINO

Keisuke NAGATA

Jun-ichi TAKANO

It is impractical to conduct collision tests with the actual train unit to design the crash safety structure.

Consequently, numerical simulation is effective and it is important to validate the analytical accuracy. Therefore,

the authors conducted the collision test of a full size partial stainless-steel carbody structure of a railway leading

vehicle and a typical large dump truck. In addition to the test, FE analysis was conducted under the same

conditions as the experimental test in order to compare the numerical result with the experimental one. As a

result, the numerical result was in agreement with the experimental result. Finally, using the FE analysis, the

authors estimated the impact deformation and fracture behavior of the railway carbody under the actual level-

crossing accident.
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Development of Driver Advisory System Using Speed Estimation for Freight Train

Tomoyuki OGAWA

Toshihide YOKOUCHI

Yoko TAKEUCHI

In this study, we have developed a driver advisory system for freight trains using a speed estimation technique

aiming to improve energy-saving and punctuality. The driver advisory system focuses on the maneuvering of

freight trains in cruising mode, with the aim of passing through stations on time. The driver advisory system

proposes a recommended driving operation for each passing station. We have developed a method for assigning

driving operations using the speed estimation, which switches between constant-speed and saw-toothed driving

operations depending on speed and load characteristics. Then, we present a trial result with regard to energy

consumption. We confirm the energy-saving effect by comparing the energy consumption with and without the

developed driver advisory system.
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Evaluation of Shear Capacity of RC Pile Head Based on Equivalent Shear Span Method

Yuki NAKATA Haruyuki KITAGAWA

Ken WATANABE Toshiya TADOKORO

In the verification of reinforced concrete (RC) piles, the design shear capacity V4 of bar members is used

based on the experimental results of simply supported RC beams. On the other hand, since RC piles are

subjected to ground reaction forces, unlike simply supported conditions, the shear capacity may be greater than

V.. In this paper, we used nonlinear finite element analysis to evaluate the shear capacity of RC pile heads taking

into account ground reaction forces. We have shown that the equivalent shear span method, which is applied to

the analysis of slabs of underground box structures, can also be applied to the analysis of RC pile heads.
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Method for Calculating of the Design Shear Capacity of Reinforced Concrete Members

with Continuity of Ratio of Shear-span to Effective Depth

Yuki NAKATA

Ken WATANABE

Yukihiro TANIMURA

The safety of RC structures for shear force is verified by confirming that the shear force does not reach the

design shear capacities (V,4, Vy4). Vya and Vyy are determined on the basis of experimental results and are

expressed as a function of the ratio of shear span to effective depth (a/d). Therefore, there may be a significant

difference between V4 and Vy, at a/d = 2.0 in the case of RC beams with larger shear reinforcement ratios. This

is due to the fact that the contribution of large amounts of stirrups to the shear capacity of RC beams has not

been clarified. Based on experimental results, this research has investigated the contribution of stirrups and load

plates to the shear capacity of rectangular cross section RC beams. Finally, a method for calculating the design

shear capacity of RC beams with continuity of a/d has been proposed.
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Method for Determining Resumption of Train Service on Railway Embankment Damaged by Rainfall

Taketo SATO Takaki MATSUMARU Kazuki ITO Takumi OZAKI

Since the stability of railway embankments damaged by rainfall is not easily assessed, the need for temporary
restoration is often determined by the inspector’s experience, or the damaged embankment is simply restored to
its original shape. As a result, there are cases where temporary restoration is carried out with excessive
specifications for embankments that meet the performance requirements for train operation. This study proposes
a method to evaluate the performance of damaged embankments or temporary restoration embankments in terms
of stability and settlement during train operation, and to quickly determine the resumption of train operation on
the damaged embankment.
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Effect of Snow Cover on Embankment Stability during Rainfall and Snowmelt

Tsuyoshi TAKAYANAGI

Shoma FUJIWARA

Ryota SATO

In this study, the effect of snow cover on slope stability was examined to evaluate the risk of snowmelt

disasters more accurately. At first, strength characteristics of snow were obtained through laboratory tests. In

addition to the laboratory tests, precipitation experiments were conducted on a snow-covered embankment

model to observe the moisture response and deformation of the embankment. Furthermore, slope stability

analysis using finite element method were conducted on the snow-covered embankment model. As a result, it

was confirmed that restriction of the surface layer of embankment could slightly improve the effect of snow

cover on the slope stability.
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Image Measurement of Bridge Girder Deflections on Conventional Line at Night with Reflective Stickers

Seiya HOKIMOTO

Kodai MATSUOKA

Image measurement of bridge girder deflection using a video camera has been used on actual railway.

However, its applications are limited to daytime when illumination can be secured sufficiently. In this study, the

authors investigated an image measurement method for bridge deflection at night using light, small, and simple

reflective stickers in addition to a minimal amount of lighting equipment. As a result of the investigation, it was

decided to make appropriate use of the contrast between the reflective sticker and the surroundings, and the

effectiveness of the proposed method was confirmed by measuring the girder deflection of actual bridges on a

conventional line. The result of the actual bridge measurement showed that the girder deflection of the bridge at

a distance about 20 meters could be measured with the same accuracy as during the daytime.
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Vibration Test Method for Connectors of Overhead Contact Line Based on OCL Vibration Analysis

Takuya OHARA

Chikara YAMASHITA

Electrical connectors connecting contact wires and messenger wires are sometimes subject to fatigue-failure

due to vibration caused by train passage. It is therefore desirable to establish a method for evaluating the fatigue

resistance of the connectors. Therefore, the authors proposed a test method consisting of two types of vibration

tests that take into account the two fatigue factors of the connectors: the relative displacement of the contact wire

and their resonance. The test conditions were determined by analyzing overhead contact line vibration using an

OCL-pantograph simulation. Furthermore, the authors carried out vibration tests on real connectors and

confirmed that the test results were consistent with the actual failure status of the connectors.
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Development of a Gaze Distribution Data Feedback System for Train Drivers

Daisuke SUZUKI

Fumitoshi KIKUCHI

Takaharu KOIKE

This study aimed at developing gaze data feedback system for conducting a driving simulator training using

quantitative gaze data of train drivers. The system can preset driving scenes to efficiently instruct trainees within

a limited training time. The system can also to compare trainees with experts on face direction and gaze data

graphs to clarify the characteristics of trainees’ visual search. In addition, the system can visualize the gaze data

and clearly show the objects that trainees were looking at while driving. An instructor from a railway company

tried the system and gave it a positive evaluation as a training tool for trainees’ visual search.
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