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In order to fulfill the objectives of the law specified in Article 1 of the Act for Establishment of the
Japan Transport Safety Board (hereinafter referred to as “the “Establishment Act”), the Japan Transport
Safety Board has been established as an external bureau of the Ministry of Land, Infrastructure, Transport
and Tourism based on the regulations of Paragraph 2, Article 3 of the National Government Organization
Act (Article 3 of the Establishment Act). Its duty is to accurately conduct studies investigating the causes of
aircraft, railway, and marine accidents and serious incidents, as well as the causes of damage occurring due
to those accidents and serious incidents, while also requesting required measures and actions to be taken by
the Minister of Land, Infrastructure, Transport and Tourism or parties relevant to the causes of accidents or
serious incidents, based on the results of its investigations (Article 4 of the Establishment Act).

Specifically, the Japan Transport Safety Board has the ability to give recommendations to the Minister
of Land, Infrastructure, Transport and Tourism or parties relevant to the causes of accidents or serious
incidents, regarding measures that should be taken for the prevention of accidents or serious incidents, or for
reducing their damage, based on the results of its accident investigations. The Minister of Land,
Infrastructure, Transport and Tourism must provide notifications to the Japan Transport Safety Board on
measures that have been taken based on its recommendations, and if parties relevant to the causes of
accidents or serious incidents do not take measures in response to recommendations that have been given,
the Japan Transport Safety Board has the ability to publicly disclose that fact (Articles 26 and 27 of the
Establishment Act).
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In addition to actions based on individual accident investigation results, if it is recognized to be
necessary at an interim stage of investigations or from investigation results of multiple past accidents, the
Japan Transport Safety Board has the ability to state its opinions to the Minister of Land, Infrastructure,
Transport and Tourism or the directors of related government institutions regarding measures that should be
taken to prevent accidents or serious incidents and to reduce their damage (Article 28 of the Establishment
Act).

In the cases of aircraft and marine accidents, etc., the Japan Transport Safety Board may provide
recommendations (safety recommendations) on measures that should be taken quickly in order to improve
safety, to related overseas institutions or parties as necessary in any stage of accident investigations, based
on international treaties.

The recommendations and opinions issued by the Japan Transport Safety Board in 2015 are
summarized as follows.

There were no safety recommendations issued.

1 Recommendations

Aircraft Serious Incident Involving a Bombardier CL-600-2B19 Registered JA206J,
Operated by J-AIR Corporation

(Recommended on February 26, 2015)

<Summary of the Accident>

On Monday, May 6, 2013, a Bombardier CL-600-2B19, registered JA206J, operated by J-AIR
Corporation, took off from Oita Airport as the scheduled flight 2362 of Japan Airlines Corporation,
a code-sharing partner, and landed on runway 32R at Osaka International Airport. While the aircraft
was taxiing on the taxiway after landing, a caution message was displayed for a right engine fire
detection system failure at around 12:15 Japan Standard Time (JST: UTC+9hr), and subsequently a
warning message was displayed for a right engine fire. While the crew responded to the engine fire
warning message, the aircraft continued to taxi and entered the parking spot. During maintenance
work after the flight, evidence of fire was found within the engine fire-prevention area.

A total of 55 persons were on board the aircraft, including the captain, two crew members, and 52
passengers. There were no injuries.

<Probable Causes>

It is highly probable that the cause of this serious incident was that the coupling nut connecting
the right engine fuel manifold (fuel supply piping) and fuel injector (fuel injection nozzle) No. 14
was loose, fuel leaked from this area and was ignited by the heat of the engine, which resulted in
fire within the engine fire-prevention area.

Although it is somewhat likely that the reason why the coupling nut was loose was the
insufficient tightening force of the coupling nut, resulting in gradually loosening caused by factors
such as engine vibration, the Japan Transport Safety Board couldn’t determine the cause of the
loosening.
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Recommendations to IHI Corporation

When conducting engine overhauls, reconfirm that the system ensures that important work for
safety is surely carried out, including the tightening of the coupling nuts connecting the injector and
manifold.

Recommendations to J-AIR Corporation
Enhance education and training involving
important system functions for safety and
reconsider the contents of training in response to
an outbreak of fires.

Actions Taken in Response to the Recommendations

As a result of the investigation of an aircraft serious incident which occurred on the taxiway of
Osaka International Airport on May 6, 2013, the JTSB published an investigation report and made
recommendations to IHI Corporation and J-AIR Corporation as parties relevant to the cause of the
serious incident on February 26, 2015. The Board received the following report on the actions taken
in response to the recommendations.

O Actions Taken by IHI Corporation in Response to the Recommendations
1. Identification of content for re-examination
(1) Examinations in response to this event (method of tightening coupling nuts)

It was discovered that the torque on the coupling nuts of 4 engines, including the engine that
caused the serious incident, was low, causing the nuts to be loose. In the procedures for
tightening the coupling nuts, a worker performs the tightening work and an inspector then
checks the work visually or by manual confirmation. However, in the inspection processes
after the nuts were tightened by workers, the inspector confirmed that they had been tightened
but did not confirm the tightened torque values, and there were no records left that could be
used to eliminate the possibility of insufficient tightening strength due to worker error and so
on.

There is a need for improvements so that records, etc. are left stating that workers have
reliably performed tightening work using the regulated torque values, and so that response
measures can be quickly taken if any abnormalities occur. Therefore, examinations must be
conducted from the perspective of confirming whether records can indicate that the tightening
work of the coupling nuts, which is considered to be important for safety, has been reliably
performed according to the manual, or whether appropriate preventive measures, such as
structures that can prevent loosening, have been performed. These measures should be
performed not only on the applicable engines, but horizontally deployed to other engines as
well.

(2) Horizontal deployment to work items that are important for safety

In the engine manual, the engine manufacturer has applied its design-related knowledge and
the experience of users to provide special warnings with an additional notation of “CAUTION”
on work with the possibility of leading to part damage if its procedures are not carried out
properly. All work tasks additionally marked with “CAUTION” in the manual shall become
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targets of examination in order to ensure that work important for safety is carried out reliably,
and re-examinations shall be performed regarding whether the work can be reliably performed
according to the manual, whether records indicating that it has been reliably performed can be
indicated, and whether appropriate preventive measures are carried out in subsequent steps,
etc.

2. Plan for implementation of re-examinations

Re-examinations to determine whether systems are in place for work that is important for safety to be
carried out reliably, and the related settings for improvement measures, shall be promoted as indicated
below.

(1) Examinations in response to this event (method of tightening coupling nuts)

1) The torque wrench serial numbers and torque set values used for the CF34-3 and CF34-8C/8E
engines were specified to be recorded in the Build Record, and operation of the procedures
was started. It was also confirmed that the coupling nuts for the V2500 and CF34-10E
engines have a wire-hanging structure, and that preventive measures against looseness are in
place.

[Action taken in November 2013]

2) Triple torque tightening was set as an item included in regular education (lectures) and such
education was carried out once again.

[Action taken in March 2014]
(2) Horizontal deployment to work items that are important for safety (specific measures in
response to the recommendations)

1) In order to call particular attention to work which has been additionally marked with
“CAUTION”, notifications were made once again to check the “CAUTION” notation before
beginning work, and an item for this was also set in the content of regular education.

[Action taken in May 2015]

2) In order to confirm whether work additionally marked with “CAUTION” can be reliably
performed according to the manual, whether records indicating that it has been reliably
performed can be indicated, and whether appropriate preventive measures are carried out in
subsequent steps, regulations regarding processes for their implementation and approval,
including the establishment of a related Committee, shall be enacted. Also, in order to ensure
the application of these measures even if the “CAUTION” notation is added or revised in the
manual thereafter, information regarding these regulations shall be communicated to all
members of the authorized maintenance organization. Based on these regulations,
re-examinations shall be performed on all work additionally marked with the “CAUTION
“notation, and improvement measures shall be implemented.

[Completion report in January 2016]

*The report is published on the JTSB website.
http://www.mlit.go.jp/jtsb/airkankoku/kankoku8-1re 150701.pdf

O Actions Taken by J-AIR Corporation in Response to the Recommendations (Completion
Report)
(1) Response to “Enhance education and training involving important system functions for
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safety.”
The content regulated in the AOM (Aircraft Operating Manual): Emergency & Abnormal
Procedures is recognized to consist of system functions that are particularly important for
safety, and education to achieve mastery of this content has been implemented since the past,
such as by regular training (lectures, simulator practice) and initial emergency rescue training.
However, re-confirmation and thorough communication of procedures regarding system details
on the special nature of situations where notification messages transition from “CAUTION"
(cautionary message for malfunctions in fire detection equipment) to “WARNING” (fire alarm
message), as occurred in this case, were also carried out.
In the other system functions of the CRJ equipment, and in all systems that are important for
safety in the E170 equipment, there were no special situations identified where cautionary
content transitions to different warning messages as occurred in this event.
[Actions Taken After this Serious Incident]
After the occurrence of this event, explanations of the applicable event were provided in
“Operations News (ON-2394-JAR)” starting from the period of the 2013 fiscal year in regular
training (lectures) for flight crew members of both CRJ and E170 (implemented from the training
held on May 20, 2013). Due to the necessity to enhance the understanding of the fire detection
system functions as soon as possible, new educational materials on “FIRE PROTECTION (CRIJ)”
were prepared and used in the fiscal year 2014 CRJ regular training (during lectures and
simulator training) (implemented from the training held on March 2, 2014).

In addition to these trainings, “Operations News (ON-2394-JAR)” and the “Safety Awareness
Improvement Study” were promptly utilized after the occurrence of the applicable incident to
explain measures in response to the occurrence of such a situation in meetings participated in by
all department managers, captains, and copilots in flight crew departments, and opinion
exchanges were held to raise the awareness of its danger in a case study format where participants
imagined the occurrence of the applicable event on their own flights. An accident involving a fire
occurring on a China Airlines flight at Naha Airport on August 20, 2007 was introduced, and
participants were made aware of the danger involved if a fire should break out at a parking apron
near a terminal (training held from May 16 to May 31, 2013).

These initiatives resulted in all flight crew members deepening their awareness of fires occurring
while on the ground, and on-site flight crew members taking steps to improve their safety
awareness and risk management capabilities by repeatedly executing these procedures in
accordance with the Emergency & Abnormal Procedures in the AOM, so that there will be no
lessening of their ability to perform them without hesitation (started from Flight Crew Committee
meeting held on May 8, 2013).

[Specific Measures in Response to the Recommendations]

Educational training materials on “FIRE PROTECTION” were newly created for the E170
equipment in addition to those for the CRJ equipment, for use in the fiscal year 2015 CRJ/E170
regular training (during lectures and simulator training) to address both models and to apply to all
flight crew members. Furthermore, the content was revised so that items which previously only
consisted of system explanations were expanded to cover items up to emergency escape
(implemented from the March 3, 2015 training, held once a year for all flight crew members).
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These recommendations provided an opportunity to review and check the safety management
systems. After understanding the functions of systems important for safety in each model, the
educational training was enhanced so that flight crew members for each model were able to
achieve a unified awareness of danger among themselves (March 2015).

Steps will be taken to further continue and deepen the understanding of specific actions in
educational training, while looking back on them to enhance it even further.

(2) Response to “Reconsider the contents of training in response to an outbreak of fires.”
[Actions Taken After this Serious Incident]

In regular emergency rescue training (mockup practice), training procedures for escaping to the
outside of an aircraft due to an outbreak of fire immediately before or after landing have been
implemented since the past. However, in the 2013 fiscal year, engines were incorporated into this
content as a cause of the fire, and this content was emphasized after the occurrence of this event
(expanded to apply to all cabin attendants in addition to flight crew members) (held from May 9,
2013).

Actions in response to a fire occurring at the tires while on the ground were implemented in
regular training (simulator practice) for both the CRJ and E170 equipment in fiscal year 2013. In
fiscal year 2014, training in response to each of the conditions consisting of a fire occurring at the
tires while on the ground for the CRJ equipment, and a fire occurring at the auxiliary power unit
(APU) for the E170 equipment, were implemented.

[Specific Measures in Response to the Recommendations]

In fiscal year 2015, training in response to engine fires occurring while on the ground, simulating
this incident, were specified to be implemented for both the CRJ and E170 equipment (held once
a year for all crew members from March 21, 2015).

For the CRJ equipment in particular, the situation where the “CAUTION” alarm message shifts to
“WARNING” was replicated in simulators, it was specified that training would be carried out in a
more realistic environment to master quick action in accordance with the AOM, and such training
was started (started on the same day of March 21, 2015).

The “Safety Awareness Improvement Study” materials were also reviewed after the investigation
report on the aircraft serious incident was published, and are being utilized as educational
training materials indicating points such as the importance of quick and accurate response to
alarms, and the thorough emphasis of accurately understanding message content after quickly
stopping and muting active alarms (in preparation for the developing conditions) (applied to all
flight crew members from April 1, 2015, scheduled for completion by March 31, 2016).

As a part of reflections on the recommendations that were received, basic items in initial action
processes, such as emergency shutdown and quick implementation of checklist procedures in the
emergency situation of responding to a fire occurring while on the ground, in addition to
requesting emergency rescue from external organizations (air traffic control, etc.), were
thoroughly carried out in the form of briefings before and after practical training (simulator
training), to once again check the knowledge and awareness of participants (implemented from
March 21, 2015).
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(3) Other

Improvements combining the review and enhancement of educational training with increased
speed in responding to alarm messages and thorough assurance of confirming their content, in
items (1) and (2) above, will be indicated specifically in guidelines on implementing training for
instructors as a form of training to instill an awareness of danger, with the results of their
implementation evaluated to closely identify any items for improvement in the future on a
continuing basis.

*The completion report is published on the JTSB website.
http://www.mlit.go.jp/jtsb/airkankoku/kankoku8-2re_150701.pdf

2 Opinions

Opinions on the improvement of safety of the freight train operation

(Opinions on December 17, 2015)

The three derailment accidents by the freight train, which occurred from April, 2012, to June,
2014 at Esashi Line, have the common situation such as that the outer rail side wheels of the freight
wagon in the freight train running in relatively sharp curve near the limited speed, derailed by flange
climbing.

As the probable causes for each accident were described in each investigation report, it was
probable that these accidents were caused by complex combination of the factors, such as vehicle,
track, loading of the freight etc., although their effected levels were different.

In addition, the Japan Transport Safety Board analyzed the issues to be dealt with cooperation by
the parties concerned towards the improvement of the safety and the prevention of the derailment
accidents of the freight train due to the complex combination of the factors such as vehicle, track,
freight loading, etc., based on the knowledge obtained from the previous investigations, integrating
the investigated results of these three derailment accidents of the freight train occurred in Esashi
Line. (Refer to the attachment.)

The railway system is the integration of the various technology area, such as civil engineering,
vehicle technology, electric engineering, operation, etc. Hence, the interested parties of the freight
railway transportation, such as the passenger railway operators charged with track maintenance, the
freight railway operators charged with vehicle management and operation etc., the freight
transporters and the freight senders charged with loading freight and the railway vehicle makers
manufacturing the freight wagons, are related with each other.

So that, in view of the results of these accident investigations, the Japan Transport Safety Board
expresses its opinion as follows to the Minister of Land, Infrastructures, Transport and Tourism,
pursuant to Article 28 of the Act for Establishment of the Japan Transport Safety Board in order to
promote the parties concerned to consider the issues analyzed by the Board to improve safety for the
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freight train operation.
Here, when some measures were implemented according to the following opinions, please notify
the Board.

1. Let the context of the accident investigation reports about the three derailment accidents of
freight train occurred in Esashi Line and the attached Opinion, well known widely, to the railway
operators provided tracks to freight train operation, freight railway operators, freight transporters
using freight trains, railway vehicle manufacturers, etc.

2. To supervise and guide the railway operators based on the laws and ordinances, to implement
smoothly the required measures for prevention of recurrence described in each accident
investigation report.

3. To promote the persons concerned in railway operators, railway vehicle manufacturers, freight
transporters using freight trains, freight senders, research and development organization, etc., to
investigate in cooperated with each other, about the issues related with vehicles such as design of
freight wagon, issues related with track such as track category and track technology in each
section, issues related with freight such as loading methods, etc., towards the improvement of
safety for the freight train operation.

(Attachment)

Summary

Three derailment accidents of the freight train occurred in Esashi Line, from April, 2012, to
June, 2014. It is probable that these accidents were caused by complex combination of the
factors, such as vehicle, track, loaded freight, etc.

To prevent recurrence of the same sort of the accidents and to improve running safety of
freight train further, it is required for the parties concerned in railway operators providing their
tracks for freight train operation, freight train operators, freight transporters using freight
trains, freight senders, railway vehicle manufacturers, research and development organizations,
etc., in cooperated with each other, to grapple with issues related with vehicles such as design
methods of suspension device for freight wagons, issues related with tracks such as
maintenance methods for track irregularity, and issues related with loading freights such as the
loading methods considering prevention of unbalanced loading and height of the gravity center
of freights etc., based on the analyzed results during investigation of the derailment accidents
in Esashi Line, and obtain appropriate margins against derailment as a whole. The Ministry of
Land, Infrastructure, Transport and Tourism is expected to implement the proper management
to promote these activities steadily.

1. Preface

A series of derailment accidents of freight trains composed of container-carrying wagons,
occurred in Esashi Line, denoting in the following text as "the Esashi Line derailment accidents”
which is a set of three accidents, i.e., "Esashi I" accident occurred on April 26, 2012[1], "Esashi 11"

Japan Transport Safety Board Annual Report 2016



Chapter 1 Summary of Recommendations and Opinions Issued in 2015

accident occurred on September 11, 2012[2], and "Esashi IlI" accident occurred on June 22,
2014[3], have the common situation that the outer rail side wheels of the freight wagon in the freight
train running in relatively sharp curve at near the limited speed, derailed by flange climbing,
denoting as “Flange climb derailment accidents of freight wagon”, in the following text. As the
probable causes of these accidents are described in each investigation report, it is probable that these
accidents were caused by complex combination of the factors, such as vehicle, track, loading freight
etc.

The results of analyses about "the Esashi Line derailment accidents” and the similar accidents
occurred in the past, and the issues towards measures to prevent recurrence of the accidents required
to examine in the future, are shown in the following text.

( Refer to the Attached table "Summary of the Esashi Line derailment accidents" )

2. Flange climb derailment accidents of freight wagon and alredy implemented measures to prevent
derailment

Figure 1 shows the data about flange climb derailment accidents and the similar accidents
occurred after 1952[4]-[6]. The flange climb derailment accidents of freight wagons at main tracks
had occurred frequently until around 1980, and probable causes of these accidents were determined
as combination of various factors while the vehicles and the tracks were maintained within the
criterion values for control, and so called as "multiple-factor derailments". The Tsurumi accident,
occurred in Tokaido Main Line in November, 1963, was the multiple collision accident originated
by derailment of freight wagon, and became to the disastrous accident killing 161 people. To
respond this accident, Japan national railway, at that time, established the investigate committee to
conduct a variety of examination including on-track tests, and implemented the measures to prevent
multi-factor derailments from the view points of both vehicle and track[7], i.e., softened spring
constants of the secondary suspension of the TR-41 series bogie, remodeled to use with oil dampers,
added the combination of alignment and cross-level to the items in the management of track
irregularity, etc. As the results of implementation of these measures, there was no multiple-factor
derailment accident after 1982, however, in recent years, the same sort of derailment accidents came
to happen again.

As shown in Table 1, seven accidents of the same sort of derailment occurred from 1998 to the
present, and the recent three accidents occurred at Esashi Line. Here, Esashi Line became to the
track section where freight trains run very frequently after connected with Kaikyo Line in 1988, has
the features that there are many relatively sharp curves. Generally, margins against derailment is
reduced in the curved section of small radius with large track irregularity, then it is somewhat likely
that there were the trends liable to reduce margins against derailment in Esashi Line, compared with
the other section. Here, although further precise analyses are needed, it is required to investigate on
the same sort of derailment in the track sections where freight trains are operated, as it is considered
that these situation is not peculiar to Esashi Line only.

The types of the derailed freight wagons were Ko-Ki 106, Ko-Ki 107 and Ko-Ki 200*. All of
them are relatively new type freight wagons manufactured after 1997, i.e., the first Ko-Ki 106 type
freight wagon was manufactured in 1997, the first Ko-Ki 200 type wagon was manufactured in
2000, and the first Ko-Ki 107 type wagon was manufactured in 2006.

* "Ko-Ki" : "Ko" means freight wagon for containers, "Ki" means loading capacity over 25 tons.
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* JR Freight : Japan Freight Railway Company, JR West : West Japan Railway Company, JR East : East Japan Railway
Company, JR Kyushu : Kyushu Railway Company, JR Hokkaido : Hokkaido Railway Company.

3. Toward prevention of recurrence.

It is probable that the Esashi Line derailment accidents were caused by complex combination of
the factors, such as vehicle, track, loading freight etc., as their degrees of influence differ in each
accident. In this chapter, analyses are implemented about issues to be investigated, related with
vehicle, track, and loading freight, that the party concerned should grapple in cooperated with each
other, to improve margins against derailment as a whole, to prevent recurrence of the same sort of
the accidents and further improvement of running safety of the freight train, based on the analyzed
results about vehicles, track, and loading freight in the Esashi Line derailment accidents.

[Refer to the Attached diagram “Factors of the Esashi Line derailment accidents and their degrees of

influence, etc.”]

3.1 Issues related with vehicles.

According to investigation results about the accidents “Esashi 11” and “Esashi I11”, it was found
that Ko-Ki 106 type freight wagons and wagons manufactured after that still used coil spring type
secondary suspension with enlarged spring constant as to load heavy international 1SO standard type
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containers, etc., under restriction of height of the couplers, responding the needs such as higher
efficiency, faster speed, and internationalization in the freight transport market, while the bolster
dampers were designed to select conventional devices aiming to use common parts.

When the freight wagons of these types run on the track where there is combination of alignment
and cross-level having the property to excite rolling motion of vehicle bodies largely, there are the
cases to decrease running safety by the significantly decreased dynamic wheel loads due to enlarged
rolling notion of the vehicle body, compared with the freight wagons equipped with smaller spring
constant type secondary suspensions [8]-[12]. It was found from the investigation results of the
accident “Esashi 117, that there exists “the disadvantageous situation against running safety”, in
which the damping characteristics of the bolster damper could not demonstrate its ability well
according to situation of loaded freight, and this trends become remarkable especially in Ko-Ki 106
type freight wagons and wagons manufactured after that. Here, in the “Esashi II” accident, it is
probable that the freight wagon derailed by the combination of relatively large combination of
alignment and cross-level in relatively sharp curve, relatively light loaded freight and their gravity
center was in higher position, in addition to above mentioned factors.

Then, as for the vehicle, the parties concerned should investigate to use the suspension device
with proper damping characteristics and to equip suspension device which can obtain proper
damping characteristics regardless of quantity of loaded freight, referring to methods of freight
loading and situation of the track section where freight trains are operated, etc., to realize safe
operation of the concerned freight wagons with proper margins against running safety.

3.2 Issues related with Tracks

It is considered that the decreased wheel load promoted by the large combination of alignment
and cross-level will effect relatively large as the factors related to tracks in the probable causes of
the flange climb derailment accidents of freight wagons.

The management system for combination of alignment and cross-level was investigated and
implemented for bogie wagons using TR41 series bogie or two-axle wagons of Wa-La-1 type, etc.,
as one of the measures preventing recurrence of multiple-factor derailment described in the above
Chapter 2, and was introduced in around 1980, in almost the same contents with the present system.
The present management system can be estimated as effective at a certain level, because the
multiple-factor derailment accidents were extremely reduced after the present management system
was introduced, and the similar accidents did not happen until recent years, provided that the freight
wagons, which were the target of improvement at that time, became not in use at present.

On the other hand, a part of flange climb derailment accidents of freight wagons, occurred in
recent years, were caused by the combination of alignment and cross-level which were not satisfied
the values of the maintenance standard. It is suggested that there is the possibility to reduce margins
for safety by the management methods covered by the present management system of combination
of alignment and cross-level, provided that there are the other factors than the track, for example,
unbalance of loaded freight in the accident "Esashi I" and lack of damping in suspension device in
the accident "Esashi 11".

Then, in the issues related with track, in addition to implement proper management of
combination of alignment and cross-level based on the present management system, including
general measures such as investigation about the range to install guard angle, the parties concerned
in railway operators and research institutes are required to investigate the management system of
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track irregularity in the section where freight trains are operated, considering the characteristics of
freight wagons based on characteristics of track section and loading methods of freight loads.

3.3 Issues related with loading freight

In the issues related with loading freight, there are issues such as unbalanced loading of freight
and height of the gravity center of loaded freight.

As for the unbalanced loading of freight, the following measures are described in the
investigation report about “Esashi I” accident, these are, Japan Freight Railway Company asked the
transport operators using railway to let noticed their employees well the context of the contract on
freight transport such as prevention of unbalanced loading and confirmation of loaded status, and
Japan Freight Railway Company will confirm the status of loaded freight in corporation with the
transport operators using railway, from viewpoints of preventing unbalanced loading in the
containers to avoid large unbalance of static wheel weight in freight wagons. In response to these
activities, at present, the Ministry of Land, Infrastructure, Transport and Tourism and the operators
concerned established "Investigation meeting on measures against unbalanced loading in railway
freight transport"”, and the measures at a certain level were implemented based on the intermediate
summaries of the meeting.

As for the height of the gravity center of loaded freight, it was found by the investigation results
on the accident "Esashi 11" that there is the case that rolling motion of the vehicle can not be damped
well by poor damping characteristics when the weight of loaded freight is relatively light, due to the
switching condition of damping characteristics of the bolster damper of freight wagons, and the
margins against derailment will be reduced when the gravity center of vehicle body is high even
when weight of loaded freight is relatively light, in these situation.

Then, as for the issues related with loading freight, the "Investigation Committee on measures
against unbalanced loading in railway freight transport” is expected to investigate successively
about introduction of the system that can detect easily the unbalance of wheel weight of the wagon
loaded containers, in addition to the measures to prevent unbalanced loading. Furthermore, the
meeting is also required to investigate the loading methods considering weight and the height of the
gravity center of loaded freight, adding the characteristics of the freight wagon in operation.

4. Conclusion

Railway is the integrated system of various technology areas, such as civil engineering, vehicle
technology, electric engineering, operation, etc., then it is very important to obtain safe operation
that every technology divisions corporate with each other. In the railway freight transportation, the
passenger railway operators charged with track maintenance etc., the freight railway operators
charged with vehicle management and operation etc., the freight transporters and the freight senders
charged with loading freight, and the railway vehicle makers manufacturing the freight wagons, are
related.

After this, the research institutes in addition to these parties concerned with freight transport are
requested to grapple with each other towards the further improvement of running safety of freight
trains, obtaining proper margins against derailment as the whole, considering possibilities of
realization based on the status of characteristics and operation of freight wagons, and the status of
track maintenance etc., in the investigation of various issues including the issues analyzed in the
previous Chapter 3. Ministry of Land, Infrastructure, Transport and Tourism is expected to take
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proper responses to promote steady implementation of these activities.
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Attached table. Summary of the Esashi Line derailment accidents

Esashi-I ( Occurred on April 26, 2012 )

Esashi-II ( Occurred on September 11,2012 )

Esashi-III ( Occurred on June 22,2014 )

Track

Left curve of 300m radius with 100mm
cant.

Right curve of 300m radius with 100mm cant.

Left curve of 350m radius with 90mm cant.

Enhancement of track strength and mino
class 2, along with connection to Kaikyo

T improvement of track shapes were implemented in the construction works improving Esashi Line from class 4 (Hei) to
Line.

Wagon type

Ko-Ki 107 type

Ko-Ki 106type

Ko-Ki 107 type

Derailed vehicle

18th vehicle of 20 vehicle train set.

9th vehicle of 21 vehicle train set.

20th vehicle of 21 vehicle train set.

First derailed axle

Front axle in the rear bogie (3rd axle )

Front axle in the rear bogie (3rd axle )

Front axle in the rear bogie (3rd axle )

Velocity

About 57 km/h

About 59 km/h

About 63 km/h

Probable
causes

It is probable that the outside rail side
wheel climbed up to the top of the rail and
derailed, due to the increased derailment
coefficient for the outside wheel, because
the lateral force acting on the outside
wheel had increased by the increased
wheel load of the inside wheel, and the
wheel load of the outside wheel had
decreased, due to the large unbalance in
the static wheel loads between right and
left wheels of the freight wagon loaded
containers, compared to the wagon with
balanced static wheel load, while the train
passed in the curved track of 300m radius,
in this accident.

It is highly probable that the unbalanced
loading in the containers caused the large
unbalance in the static wheel loads in the
derailed freight wagon.

In addition, it is somewhat likely that the
combination of alignment and cross-level,
which should be managed in the section
where freight trains are operated, had
relatively large at the point before the
wheel started to climb up, promoted the
decrease of wheel load of the outside
wheel.

It is probable that the accident occurred because wheel loads
of outer rail side wheel in the first axle in the rear bogie of
the Ko-Ki 106 type freight wagon was decreased at around
the accident site, while the train passed the 300 m radius
right curved track, and the wheel climbed up the outer rail
and derailed.

It is probable that the wheel load acting on the outer rail side

wheel reduced by a large rolling vibration of the freight

wagon running around the accident site.

Although statuses of the train operation, the maintenance of

the vehicles and the railway track were implemented in

accordance with the regulations of Japan Freight Railway

Company and Hokkaido Railway Company, established

based on the ministerial ordinance, it is probable that the

freight wagon vibrated in rolling mode significantly by the
combination of the following factors.

[1] The specification of the suspension device of the Ko-Ki
106 type freight wagon was that the rolling motion of the
vehicle body would not converged in a short time, as the
damping was small compared to the Ko-Ki 104 type
freight wagon, when the loaded weight is relatively light.

[2] The load was relatively light and the center of gravity of
the freight wagon was in a high position.

[3] The combination of alignment and cross-level at around
the accident site, which were relatively large as close to
their maintenance standard values, and were distributed
along the track including the wave length components
liable to introduced rolling motion of the body against the
train velocity, had possibilities to promote the generation
of rolling motion of the body.

It is somewhat likely that the accident occurred as the outer
rail side, right, wheel of the Ko-Ki 107 type freight wagon,
climbed up the rail and derailed to right because the
derailment coefficient increased due to the decrease of the
wheel load and increase of the lateral force for the outer rail
side, right, wheel, as the body of the freight wagon was
excited to vibrate in rolling mode significantly while the train
was running in the 350 m radius left curved track.

It is probable that the significant roll vibration was excited to
the vehicle body due to the existence of the large combination
of alignment and cross-level which should be maintained, in
the track before the point where the wheel started climbing up
the rail,

It is somewhat likely that the existence of the large alignment
to shorten the radius of curvature effected to increase the
lateral force in the outer rail side wheels.

It is somewhat likely that the large combination of alignment
and cross-level which should be maintained had existed
because the on-site track maintenance section could not
understand the existence of the plural kinds of the
combination of alignment and cross-level measured by the
high speed track inspection car, and these situation was caused
in relation with the improper method to decide the necessity of
the maintenance work by communication of the inspected
results to the on-site track maintenance section, and a lack of
the knowledge about the combination of alignment and
cross-level in the on-site track maintenance section.

Although it could not be determined whether the unbalanced
loading actually related to the occurrence of derailment, it is
somewhat likely that the status of loading just before the
accident became to a factor to promote derailment.

Attached diagram.

Factors of the Esashi Line derailment accidents and their degrees of influence, etc.

o A series of the derailment accidents of freight trains occurred in Esashi Line have the common situation that the outer rail side wheels of the freight wagon in the
freight train running in relatively sharp curve at near the limited speed, derailed by flange climbing.
o It is somewhat likely that these accidents were caused by the combination of the factors such as vehicles, track, and loading freight, etc., in the worse direction,
while each factor would not cause the derailment.
o Here, degrees of influence of the factors to a series of derailment accidents differ as shown in the followings.

Vehicle

[Factor] Design of suspension device of

damper.

freight wagon

Design is liable to decrease wheel load by effects of
spring constant or damping ratio for rolling mode.
This phenomenon is caused remarkably in case of
relatively light weight load corresponding to around
switching position of damping coefficient of bolster

freight.

............ .
[Measures to prevent recurrence] ;
- Investigate to use suspension device in the range of !
proper damping characteristics area and to equip !
the suspension
characteristics regardless of quantity of loaded !

1
device with proper damping .

Loading freight

[Factor] Unbalanced freight loading

load.

Unbalanced loading of freight increase static
wheel load ratio and promote decrease of wheel

detect

[Measures to prevent recurrence]

- Investigate and implement measures preventing
unbalanced loading.

- Investigate introduction of systems that can

unbalanced

wagons loaded containers.

wheel loads of freight

U |

Images of degree of influence of factors

Track
Factor] Track irregularity

- Large combination of alignment and cross

0| level promote decrease of wheel load.

- Large alignment promote increase of lateral
force.
=> Combination of alignment and cross
level largely effect to decrease wheel load.

A

~ ~
Design of suspension device
for freight wagon
Esashi}
Esashi I

Esashi ITI

[Measures to prevent recurrence
- Manage the combination of alignment and
cross level properly.

method of track irregularity corresponding
to operating status of freight wagons and

Ayengaan spery,

i - Investigate more effective management
i
i
i
i

Suipeo] 1yS1a1y pasueequ)

Height of gravity center
of loaded freight

-
-~
-

* Left figure shows degree of influence of each factor
schematically. Distance from the center indicates
magnitude of relative degree. Here, magnitudes of
relative degrees do not indicate comparison with another
factors,

** Measures to prevent recurrence include a part of already
implemented items.

[Factors] Height of gravity center of loaded freight
Rolling vibration is excited due to the high position of

gravity center and promote to decrease wheel load.

[Measures to prevent recurrence]
Investigate methods of loading freight
considering  charac of freight
wagons in operation.
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