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PROJECT ON IMPROVEMENT OF 
SERVICE AND SAFETY OF RAILWAY IN 

MYANMAR
PROGRESS REPORT

May 2014

JAPAN INTERNATIONAL COOPERATION AGENCY
JAPAN INTERNATIONAL CONSULTANTS FOR TRANSPORTATION CO., LTD

ORIENTAL CONSULTANTS CO., LTD
SUMITOMO CORPORATION

The Republic of the Union of Myanmar
Myanma Railways, Ministry of Rail 

Transportation

1

This PR Explains major activities 
between around Feb. and May, 2014

2
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Two Subprograms of the Project

1. Recommendation  of technical standards 
relating to administrative and maintenance 
aspects and drawing up railway facilities 
improvement plan to improve service and safety 
level, based on cause analysis of accidents/ low 
service level.

2. Technology Transfer of Track Maintenance 
Technology to improve the level of Service and 
Safety through Implementation of the Pilot 
Project

3

Major Progress of Subprogram 1

4
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Table of working plan schedule

5

Major activities of Subprogram 1 
between February and May

1. Training program of cause analysis of accidents/ 
Low service level and establishment of 
countermeasures

(1) Class room lecture of textbook
(2) Workshop
(3) Comments on training program by MR 

participants
(4) Training for measurement of Train Vibration

2. Investigation of customer satisfaction level
6
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Training Program & Interview Survey

7

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 1 2 3 4 5 6 7

2nd JCC

Interview
Survey

Training
Program

February March

Lecture by text
book
(Morning)

Workshop
(Afternoon)

Vibration
Measurement

(1) Class room lecture of text book

JICA experts explained, based on the text book, about the 
past accidents and countermeasures in Japan (for 
examples, derailments, train collision, level crossing, 
natural disaster and so on), and introduced the measures 
for improvement of the service level (for examples, 
increasing train speed, punctuality, riding comfortabilities, 
train protections and so on).

There were various discussions between JICA lecturers 
and MR participants. Major advices to MR by JICA experts 
based on the discussion are given below.

8

A-8-3-66



1) Level Crossing Accident Prevention
In order to decrease the level crossing accidents, not only the 

installment of protection devices, but also the guidance to road vehicle 
drivers about the safe way to cross the level crossing and efforts to 
eliminate the level crossings (such as by grade separation, by 
unification ) are significant.

2) ATP
In introducing ATP, the are many issues to be solved such as securing 
constant braking distance. In addition, safety sidings, automatic 
warning devices for obstructing construction gauges, emergency 
protection devices etc. are also significant devices for preventing 
derailment and double accidents.

3) Rolling Stock
Vacuum brake should be replaced by compressed air brake
Continuous braking is necessary for safety and speed up
Spring system of bogie is closely related with riding comfort of 
vehicles. MR should investigate the vibration of bogies and try to 
improve the spring system of the bogie 9

4) Track
To grasp the track condition precisely, inspection device should be 

applied.
By and by mechanical repair machines such as MTT, Ballast 
regulator should be introduced for strengthening the repairing 
power
Shortage of track ballast is conspicuous. It should be understood 
that ballast contributes to the lateral resistance of track, which is 
important for securing stable track, especially significant for 
preventing buckling of long welded rail track.
Low joints of track are conspicuous in many sections, which cause 
progress of track deterioration and large vehicle vibration. Adoption 
of long wedded rail is the best solution.
Adopting of long welded rail is one of the best solutions for 
improving riding comfort, speeding up and safety. Maintenance 
manuals for long welded rail track should be established, and 
training of maintenance of long-welded track should be 
strengthened.

10
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(2)Workshop

1)Purpose of the Workshop
The purpose of the workshop is to make MR experts be 
familiarized with analysis of causes of accidents and low 
service levels and establishment of countermeasures 
through making MR staff themselves analyse the causes 
of actual accidents or low service levels of MR and 
making themselves establish suitable countermeasures.
• In this regard, 25 items relating to accidents and low 

service levels (train delay and speed restrictions) were 
selected from the actual MR’s events in 2012/ 2013. 
The 25 items selected are given in Table 2-3.

11

Table 2.3 Presentation by MR experts 
in Workshop

Topics No. of presentations
Accident 10
Derailment Between stations 3

In the station yards 3
Train Parting 2
Level crossing accident 2

Service Level 8
Train delay 5
Speed restriction 3

Others 7
Existing situation of Y – M Line 1
Review of Technical standards
(track, signal/ telecom, operation)

3

Review of inspection / maintenance of
rolling stock

1

Current issues of MR 1
General questions to JICA experts 1

Total 25 12
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2)  Advices by JICA Experts
Summary of advices of JICA experts on major issues of MR 
identified through discussion in the Workshop
(a)  Derailment (between stations & in the station yards)
i. Not only the track cross level irregularity, but also track twist 

should be measured and controlled
ii. Measurement devices including string should be used to 

grasp the track irregularities precisely. 
iii. For prevention of derailment caused by spring coil breakage, 

specification of material of coil, inspection system of coil, 
periodical replacement according to age, quality control of 
coil production should be examined.

iv. The vehicle should be designed and maintained so that brake 
should be continuously applied to every wheel axle, in order 
to avoid train buckling (causing decrease of wheel load, 
increase of wheel lateral pressure leading to derailment) due 
to sudden braking of locomotive.

13

(b) Train Parting
i. Improvement of track and rolling stock which 

is important for reducing impact load applied 
to coupler, is the basic countermeasures for 
accidents like this.

ii. Braking system should be improved so as to 
ensure continuous braking, by which the 
parted parts will automatically stop, 
preventing the dangerous situations.

14
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(c) Level crossing accident
①First the basic information about the level 
crossing concerned (No. of trains per day, train 
speed, traffic volume of road vehicles, length, width, 
visibility distance from the train driver and from the 
road vehicle driver etc.) should be collected. Then 
according to these basic information, all level 
crossings should be classified according to their 
importance. According to the classification, suitable 
protection devices should be planned.
②The guidance to stop once before crossing the 
level crossing should be given to road vehicle 
drivers.

15

(d) Train delay
i. Slow down during track maintenance occupies 

the large share of total delay time. How to 
decrease the slow down during track 
maintenance must be examined. Track 
maintenance needing train slow down should 
be limited by rules.

ii. Inventory control of spare parts for rolling stock 
and signaling system should be improved so as 
to provide necessary spare parts timely.

iii. With respect to bridge repair, firstly present 
situations of bridges should be fully grasped, 
through investigation of endurance of the 
bridges etc.

16
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(e) Recommendation on how to decrease 
train speed down during the track 
maintenance work
• According to the statistics in 2012/2013 

regarding the delay of the express trains of 
Yangon – Mandalay line, the average delay 
time at Yangon and Mandalay is 65 minutes, 
and that at Nay Pyi Taw is 57 minutes. 
According to the analysis of train delay by MR 
experts presented in the Workshop, delay due 
to train speed down during the track 
maintenance work occupies a large share of 
the total delay time (50 – 24 %).

17

In MR, trains are slowing down the speed during 
almost all medium/ large track maintenance 
works.
Large train delays will cause social problems,
along with socio – economic development of the 
country.
Further, in order to compete favourably with 
road vehicles, punctuality of train trip should be 
ensured.
Then, how to decrease train delay due to slow 
down during the track maintenance should be 
seriously studied.

18
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• In case of JR, all track maintenance work are executed 
in principle in the blocked time-interval. Any train 
speed slow down will not be implemented after the 
track work.

• In case of large scale track maintenance work, 
sometimes a part of work, namely preparatory work is 
implemented before the start of blocked time-interval 
accompanied by train speed slow down. 

• Small scale spot track maintenance work can be 
executed not in the blocked time-interval, but in the 
regular interval between two consecutive trains. Even 
in that case, all track works will be completed in the 
interval, thus without necessitating slow down of train 
after the work.

• It is recommended that MR tries to reduce the train 
delay time due to slowing down of train during track 
maintenance, referring to JR practices

19

(f) Speed Restrictions
• Poor track conditions, unstable embankment, 

old aged bridges are major locations 
necessitating speed restrictions. In removing 
the speed restriction locations, priority should 
be given based on the overall evaluation of ①
increase of journey speed, ②rectification cost, 
③degree of danger of the situations 
concerned, etc

20
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(3) Comments on training program by 
MR participants

Comments on Training Program by MR Participants

21

Question Comments No.of the same
comments (*1)

1  According to your opinion,what 1.All lectures were useful 9
   information/matters /Japanese *Japanese experiences on improvement of safty/ seivice level are useful for drawing MR's improvement plan
  examples were especially useful *MR can learn research,facilities,regulation,management ,especially spirit  from JR 
   for improvement of safety and 2.Leveｌ Crossing Accident Pevention 10
   sevice level of MR? *countermeasures against level crossing accidents,level crossing protection facilities

3.Signal and train operation 5
*train protection radio,signal failure prevention,signal visibility,electric point,block system,
4.Track and turnout 3
5.Brake system 3
6.Natural disaster prevention,earthquake detection system 3

2  Ａｒｅ　ｔｈｅｒｅ　ａｎｙ　ｏｔｈｅｒ 1.want to know more about various matters of Japanese railways 7
information/matters/Japanese 2.Want to know more about maintenance,technology of rolling stock,. 2

    experiences you would like to 3.Want to know more about signalling and telecommunimation system of Japanese railways 2
    know more? 4.Wat to know about effective design of station yard,plannning principle of diagram of station yard 1

5 Want to know standard construction method ,,maintemance ,organization of railway 1
6.Want to know  how JR Goup increase their income 1
7.Want to know more aout track inspection and maintenance 1
8.Shinkansen,Maglev,Metro,Monorail,train operation system(TDCS,OC,CTCS,ATC,JTSS etc. 1
9.No specific opinions 3

22

Question Comments No.of the same
comments (*1)

3  Do you think the way/method .Aii participants are satisfactory 19
    by which JICA expert team :*Want to have more free discussion ,more workshops,more discussion on signal&telecom 
    organized the workshop was *Made up his mind to apply what he learned in the workshop toimprovemento of MR 
    satisfactory to you? *Learned how to analyse the causes of accidents,how to establish the countermeasures
4  Do you have any advice how to 1.Senior staff of MR should attend the workshop at least 5days 1
    improve the way/method of 2.To hold workshop once a month chaired by GM(civil),joined by other departments, on track maintenance 1
   workshop? 3.Participants of workshop should visit various facilities,institutes ,field sites of Japanese railways 1

4.To make small groups consisting of experts of various fields hold workshop and discuss accidents 2
5.Should have more workshop 3
6.Shold have not only lectures,but aiso visual material such as videos 1
7.Should use interpreters of Englishh-Myanmar language to understand more precisely workshop 1
8.Participants should know the contents of presentation beforehand to make discussion more fruitfully 4
9 Should have more discussion on track maintnance with JICA experts 1
10.Others 4

(:*1)Wirh respect to Question 1,if one participant has plural comments ,say comment on Item 5 Brake system and comment on Item 4 Track and
      turnout, his comment on each item is counted as one comment for each item.
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(4) Training for measurement of train 
vibration
In order to make MR experts be familiarized with 
how to apply the vibration measurement of train to 
control of track maintenance and improvement of 
vehicle performance, JICA experts instructed 
measurement and analysis of actual Train 
Vibrations on Feb. 27, and 28th. Trainings were 
implemented by using the device [Digital Vibration 
Measurement Device W0031]. Trainings included 1) 
how to use the device to measure the vibration and 
how to analyses the measured data, 2) 
measurement of actual MR’s express train, and 3) 
analysis of the measured data.

23

• Recommendation
(a) At present, large vehicle vibration caused by 

poor track conditions are monitored by 
inspectors through subjective sensual 
feelings while riding on the train.In place of 
such subjective sensual feelings, vehicle 
vibration measurement device should be 
used to evaluate objectively and precisely the 
vehicle vibration caused by poor track 
conditions

(b) Analysis of the vehicle vibration data is also 
useful for identifying the various issues of 
vehicle performance.

24
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Measured Section and Train Schedule

25

Date 27th February, 2014

Myanmar Passenger Coach Train 
and its bogie

Japanese DC (KIHA 141-8) 
and its bogie (DT21)

26

Picture: on Myanmar Passenger Coach

3. Measurements tools 
Vibration meter
-Lap-top PC installed analysis 
software
-GPS logger or marker
-connecting cable and batter
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Fig5: Vibratio Criterion Japanese DC         Fig6: Vibration Criterion Myanmar PC

2. Investigation on customer satisfaction 
level
After implementation of the training program, 
Interview Survey to investigate customers 
satisfaction level of MR’s passenger train was 
carried out from March 3 (preparing meeting) to 
March 7. The details of the interview survey and 
the analysis of the results are given in the 
following report.

28
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Report on Result of Investigation on 
Customer Satisfaction Level

Train kind/ 
class

Sampling
Number/Train

Train
number/
day

days Target
number

Actual 
Number

Express
（Upper）

20 3 2 120 120

Express
（Ordinary）

20 3 2 120 122

Local 30 2 2 120 123

29

Questionnaire item:
Refer to Attached Appendix ①

Table Sampling number

30

Pictures: Ongoing invitation
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Q1 Riding comfortability

Local Ordinary Upper
Nothing in Particular 2 2 0
Little bit Dissatisfaction 2 2 2
Dissatisfaction 9 25 25
Very Dissatisfaction 113 89 89

Q2 Train speed

Local Ordinary Upper
Nothing in Particular 2 1 0
Little bit Dissatisfaction 0 1 3
Dissatisfaction 13 18 15
Very Dissatisfaction 109 95 100

Q3 Train Delay

Local Ordinary Upper
Nothing in Particular 2 1 0
Little bit Dissatisfaction 8 7 6
Dissatisfaction 45 22 40
Very Dissatisfaction 70 86 69

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q1 Riding comfortability 

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q2 Train speed

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q3 Train Delay

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction
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Q4Cleanness in Train Cabin

Local Ordinary Upper
Nothing in Particular 5 5 8
Little bit Dissatisfaction 6 11 8
Dissatisfaction 37 22 32
Very Dissatisfaction 77 82 70

Q5Cleanness in Train Restroom

Local Ordinary Upper
Nothing in Particular 5 3 4
Little bit Dissatisfaction 8 8 10
Dissatisfaction 43 27 33
Very Dissatisfaction 68 81 70

Q6Comfortability of Train Seat

Local Ordinary Upper
Nothing in Particular 5 5 4
Little bit Dissatisfaction 5 7 10
Dissatisfaction 24 19 41
Very Dissatisfaction 91 90 64

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q4 Cleanness in Train Cabin

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q5 Cleanness in Train Restroom

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q6 Comfortability of Train Seat

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction
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Q7Attitude of Train staff (Guard)

Local Ordinary Upper
Nothing in Particular 1 0 0
Little bit Dissatisfaction 0 5 2
Dissatisfaction 6 13 11
Very Dissatisfaction 96 102 106

Q8Ticket booking at Station

Local Ordinary Upper
Nothing in Particular 0 2 1
Little bit Dissatisfaction 0 6 5
Dissatisfaction 6 13 23
Very Dissatisfaction 114 98 90

Q9Waiting facilities at Station 

Local Ordinary Upper
Nothing in Particular 3 1 3
Little bit Dissatisfaction 7 8 11
Dissatisfaction 30 12 17
Very Dissatisfaction 80 100 88

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q7 Attitude of Train staff (Guard)

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q8 Ticket booking at Station

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q9 Waiting facilities at Station 

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction
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Q10Cleanness in Station Restroom

Local Ordinary Upper
Nothing in Particular 6 5 5
Little bit Dissatisfaction 4 12 9
Dissatisfaction 26 26 35
Very Dissatisfaction 84 78 69

Q11Attitude of Station staff

Local Ordinary Upper
Nothing in Particular 0 1 1
Little bit Dissatisfaction 1 2 3
Dissatisfaction 11 10 8
Very Dissatisfaction 112 106 106

Q12Train Departure Time

Local Ordinary Upper
Nothing in Particular 2 0 1
Little bit Dissatisfaction 3 1 4
Dissatisfaction 15 12 15
Very Dissatisfaction 104 104 99

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q10 Cleanness in Station Restroom

Nothing in Particular Little bit Dissatis faction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q11 Attitude of Station staff

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatis faction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q12 Train Departure Time

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction
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Q13Train Arrival Time

Local Ordinary Upper
Nothing in Particular 3 0 1
Little bit Dissatisfaction 2 2 2
Dissatisfaction 14 14 21
Very Dissatisfaction 106 99 92

Q14Train Frequency

Local Ordinary Upper
Nothing in Particular 1 0 1
Little bit Dissatisfaction 2 2 2
Dissatisfaction 8 6 13
Very Dissatisfaction 113 111 101

Q15Train Fares and Charge

Local Ordinary Upper
Nothing in Particular 0 2 2
Little bit Dissatisfaction 0 6 6
Dissatisfaction 5 18 24
Very Dissatisfaction 116 91 81

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordi nary

Upper

Q13 Train Arrival Time

Nothing in Particular Little bit Dissatisfaction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q14 Train Frequency

Nothing in Particular Little bit Dissatis faction Dissatisfaction Very Dissatisfaction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q15 Train Fare and  Charge

Nothing in Particular Little bit Dissatis faction Dissatisfaction Very Dissatisfaction
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Q16Railway Service again

Local Ordinary Upper
Little bit agree 0 0 0
Nothing in Particular 3 12 6
Rather Disagree 98 65 65
Disagree 18 34 42

Q17 Reason for choosing Railway

Local Ordinary Upper
Cheap 90 40 29
Near Station 19 49 42
Luggage 3 8 6
Other 11 21 36

Q18 How often do you use the Railway service？

Local Ordinary Upper
every day 29 2 0
2-3 week 31 5 8
every week 18 14 4
every month 30 36 29
5-6 annualy 10 13 17
1-4 annualy 6 44 51
First 0 5 5

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q16 Railway Service again

Little bit agree Nothing in Particular Rather Disagree Disagree

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Local

Ordinary

Upper

Q17 Reason for choosing Railway

Cheap Near Station Luggage Other

0% 20% 40% 60% 80% 100%

Local

Ordinary

Upper

Q18 How often use the Railway ?

every day

2-3 week

every week

every month

5-6 annualy

1-4 annualy

First
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Male or Female

Local Ordinary Upper
Male 45 69 67
Female 73 52 50

Generation

Local Ordinary Upper
10s< 10 5 4
20s 18 23 24
30s 29 25 25
40s 32 28 28
50s 19 20 18
>60s 13 19 17

Purpose

Local Ordinary Upper
Business 48 40 40
Home 35 39 37
Sight seeing 6 7 14
Otherｓ 21 13 17
N/A 14 23 11

Occupation

Local Ordinary Upper
Public officials 4 23 31
Company employee 2 6 10
Commerce or self-employed57 49 34
Farmer or fisher 26 10 8
Students 16 8 6
other 18 18 27
N/A 3 8 3

0% 20% 40% 60% 80% 100%

Local

Ordinary

Upper
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Male Female

0% 20% 40% 60% 80% 100%

Local

Ordinary

Upper
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0% 20% 40% 60% 80% 100%

Local

Ordinary

Upper

Purpose

Business Home Sight seeing Otherｓ N/A

0% 20% 40% 60% 80% 100%

Local

Ordinary

Upper

Occupation

Public officials

Company employee

Commerce or self-
employed

Farmer or fisher

Students

other

N/A
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2.1.4 Recommendation on technical standards relating to administrative 
and maintenance aspect to improve the service level and safety
Relevant technical standards in the fields of civil, signal/ 
telecommunication, operation, rolling stock engineering have been 
supplied by MR. Preparation of recommendations on these technical 
standards have been just started.

2.1.5 Drawing up of short-, medium-, and long-term railway facilities 
improvement plan
The activity has just been started. The improvement plans will be prepared 
through discussion in the Working Group consisting of MR senior officials 
concerned and JICA experts. The plan will take into account MP and FS by 
JICA study Team

2.1.6 Education/ training in Japan
11 officers for MR will be invited to Japan for two weeks in October, 2014.
The training program is going to be proposed soon. Kindly review the 
program after submitted; we are pleased to modify the program with due 
consideration on suggestions/ advices of MR.
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Major Progress of Subprogram 2

39

40

Table of working plan schedule(Track Maintenance)
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Major activities of Subprogram 2 
between February and May

・Selection of Pilot Section
We were requested by MR to include not only Yangon-Mandalay 

line but also Dagon University line and Thilawa line branching at 
Toekyaungkalay Sta. Now we are implementing training on these  
branch lines. 

・Substitution of trainee
The members from Bago went back to their own depots, and are 

implementing maintenance of  track by themselves now. New 
members from Division 5, 8 and 9 have been  added  and are now 
tackling with track maintenance.

42

・Education/training in Japan
We are preparing for implementation  two-week 

education/training program twice in Japan.
1st group is from 9th to 20th in June 
2nd group is from 23th in June to 4th in July. 

Major activities of Subprogram 2 
between February and May
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Distribution of safety shoes to new
members

Morning assembly

Training Photo

44

Sign Board in Toekyaungkalay Sta. Temporary Dormitory for trainee 

Training Photo
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Track Raising of turnout Exchanging sleeper of turnout

Training Photo

46

Motor Raising of turnout After track maintenance

Training Photo
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