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Pressure Tightness Model for Freight Containers Passing in Tunnel

Sanetoshi SAITO

In mixed traffic, high-speed and conventional trains share the same tracks. This exacerbates the problem
of aerodynamic loads due to pressure variations in the tunnel on conventional trains when they pass high-
speed trains in a tunnel. In particular, freight cars, such as containers and wagons, may be damaged by these
loads, as their structural strength is lower than that of passenger trains. To predict the acrodynamic loads, it
is necessary to estimate not only the external pressure (i.e., the pressure in the tunnel) but also the internal
pressure. This study involved conducting an experiment using a train model launcher to measure the
pressure inside and outside a model freight container. The pressure tightness model proposed in previous
studies was validated quantitatively using experimental results. It was also confirmed that the pressure
tightness model which takes into account the influence of the elastic deformation of vehicle bodies is suitable
for predicting the internal pressure in vehicles with low rigidity, such as freight cars.
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A Method to Estimate Newly Fallen Snow Density Based on Disdrometer Data

Kazuya TAKAMI

This study proposes a method to estimate the density of newly fallen snow using disdrometer data. By
analyzing the particle size and fall velocity distributions obtained from a disdrometer, the degree of riming
is quantified and used to derive snow density. Compared to conventional temperature-based methods, the
proposed approach shows a stronger correlation (R = 0.78) and significantly lower RMSE (10.5 kg m™).
This technique enables automated, high-frequency estimation of snow density, improving snowfall depth
calculations and snow hazard assessments, especially under sub-zero conditions where conventional
temperature-based methods are less accurate.
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Proposal of Modeling Method for Segment Joints Using Element Experiments for Shield Tunnel and Its
Application to Structural Analysis

Kaho KINOSHITA Takashi USHIDA Kazuhide YASHIRO Akira HOSODA

Full-scale bending tests of segment joints for shield tunnels are important for understanding and properly
evaluating the behavior of joint sections. However full-scale tests are costly and time-consuming. Therefore,
numerical analysis is expected to complement these tests. This study proposes a modeling method for
segment joints. This method is based on behavior observed in full-scale joint bending experiments using a
three-dimensional FEM analysis. Firstly, a model case of railway shield tunnels was established. Secondly,
a series of steps was demonstrated, from setting rotation characteristics with finite element analysis to
analyzing the frame structure of the shield tunnel, illustrating the usefulness of this study.
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A Method for Estimating Bridge Deflection of Multi-bridge Section Based on Track Geometries
Measured by 2- Bogie Track Inspection Vehicle

Koji HATTORI Kodai MATSUOKA Hirofumi TANAKA

A drive-by methodology for estimating bridge deflection based on the difference between two track
geometries (DTG) has been proposed. Through numerical simulations, this paper demonstrates that the DTG
in a section of consecutive simply supported bridges is equal to the sum of the DTG of each bridge. Based
on this property, we propose a simultaneous estimation method for each bridge deflection using linear
regression. On-site verification on five consecutive bridges indicates that the proposed method can estimate
bridge deflection with an error of 3% or less, provided that the bearings are defect-free.
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Automatic Crew Scheduling Algorithm After a Large-scale Natural Disaster

Satoshi KATO Jun IMAIZUMI Taichi NAKAHIGASHI

When sections of railway lines are partially disrupted due to damage from large-scale natural disasters, it
is necessary to prepare crew schedule plans for temporary timetables. In such cases, crew schedule plans
ensure that the duties once assigned to crews are not altered. As this task is time-consuming for schedule
planners, there is a desire for an automatic crew scheduling method. This paper focuses on crew scheduling
in the aftermath of a large-scale natural disaster and proposes an automated generation algorithm based on
mathematical optimization. In addition, we show the results of computational experiments based on a real
disaster case, demonstrating that the proposed algorithm can generate an efficient schedule plan in a short
time.
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Evaluation of Yield Management with Randomized Controlled Trial (A/B Testing)

Ryosuke MATSUMOTO

This study proposes a method to evaluate yield management through sales slot control for discount
railway tickets using a randomized controlled trial (A/B test). Implemented on an operating railway line,
this method empirically shows how sales slot adjustments influence revenue. The results demonstrate that
the appropriate strategy is time-dependent: in certain periods, increasing slots stimulates demand and boosts
revenue, while in others, decreasing slots suppresses down-selling for a similar positive effect. As the first
published case of A/B testing for yield management in the Japanese railway industry, this paper provides a
practical framework for implementation and analysis.
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