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Opening of Japanese Railway 

Japanese railway opened in 1872 between Tokyo and Yokohama  

Installation of Toilet 
At first there was no toilet on the coach. 

Toilet was installed on the coach from 1889. 

toilet 
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Hopper Toilet 

Crush Type Sanitation System 

Crash type sanitation system Crashed sewage 
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Japan International Cooperation  Agency

JICA  Expert  Team

Progress Report
October 29th, 2015 at Nay Pyi Taw

The Project on Improvement of Service and Safety 
of Railway in Myanmar

1

Table of Content
1   Preface
2   Major progress of the Project
3   Detailed Methods for the Project Implementation

3.1 Sanitary system on Rolling Stock
3.2 Track Maintenance
3.2.1 Track record
3.2.2 Measurement of rail stress and Train Running Test

3.3 Outsourcing of track Maintenance
3.4 Bridge Maintenance

4 Supply of additional equipments
5 About how to proceed until end of this project
6 Schedule

Appendix-1 Text of sanitary system of Rolling Stock
Appendix-2 Text of bridge maintenance
Appendix-3 Measuring of Rail Stress and Train Running Test (Photo)

2

A-8-8-138



1. Preface
This Progress Report deals with the major activities of the Project 
implemented around between July and October of this year.
We should be grateful, if MR senior officials concerned review the 
Report and provide us with the various advices so that the Project 
will be implemented more fruitfully in the coming period.
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2. Major progress of the project
We have implemented 2 main project as below..
・Recommendation of technical standard relating to 

administrative and maintenance aspect and drawing up railway 
facilities improvement plan to improve service and safety level.

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

Recommendation of technical standard finished last March. 
Technology Transfer of Track Maintenance Technology is 
currently in process.

Contents of Extension of the Project are as bellow.
・To continue training for track maintenance of the Yangon-Mandalay 

line including Thilawa line.
・To conduct lecture(s) in Myanmar on the Japanese experience on the 

procedure of outsourcing the track maintenance work.
・To conduct lecture(s) in Myanmar on outline of maintenance of 

bridges.

In addition to these, to conduct lecture about sanitary system on rolling 
stock was added in contents of extension of the project.

For the implementation of the three items mentioned above, both sides 
agreed to extend the Project duration from 2 years (up to May 2015) to 
2 years and 10 months (up to March 2016).

4
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3 Detailed Methods for the Project Implementation
3.1 Sanitary system on Rolling Stock
Date ： 30/9/2015（Wed）
Place ： MR Training Center in Nay Pyi Taw

The number of participants ： 40
Training instructor：Makoto ISHIKAWA (Oriental Consultants Global）

Hopper toilet

1872 1889 2002

Crash type

1958

Sewage tank

1964

Circulate type

1967

Cassette type

1984

Vacuum type

1991

Starting railway 
of Japan

Burning type

Biotechnological toilet

2009
1994

Change of Toilet System of Railway in Japan
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Type of System Advantage Disadvantage

Hopper toilet ・ Simple 
・ No facility in the depot 

is required

・ Not hygienic at wayside
・ Damaging wayside equipment
・ Damaging under floor equipment of  

rolling stock
・ Passengers are prohibited to use the 

toilet while train stops at station

Crush type ・ No facility in the depot 
is required

・ Swage is discharged on the track
・ There are mechanical moving parts 

that require maintenance.
・ Crusher will be broken when things are 

thrown into the bowl 

Cassette type ・ No mechanical moving 
parts to maintain

・ Equipment is smaller 
compare to other 
system

・ Water is discharged on the track
・ Treatment of cassette at the depot is 

required 

Comparison of Toilet System of Rolling Stock (1)

Type of System Advantage Disadvantage

Simple tank ・ No mechanical moving 
parts to maintain

・ Waste water treatment facility is 
required at the depot

・ Large tank capacity is required
・ Frequent discharging at the depot is 

required
Circulate type ・ Tank is smaller 

compare to simple 
tank

・ Water consumption is 
minimized

・ Waste water treatment facility is 
required at the depot

・ There are mechanical moving parts 
that require maintenance.

・ Water in the tank become high density 
of chemical

Vacuum type ・ Odor is suctioned by 
vacuum 

・ Tank can be located 
not just beneath the 
toilet

・ Waste water treatment facility is 
required in the depot

Burning type ・ No facility in the depot 
is required

・ High consumption of electrical power 
supply on the car

Biotechnological ・ No facility in the depot 
is required

・ There are mechanical moving parts 
that require maintenance

Comparison of Toilet System of Rolling Stock (2)
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Q&A(Main)

1. How much does it cost for each toilet system ?
It costs about 4 million YEN (33,333USD） in case of vacum type.（120YEN≒１USD）
・2.5million YEN (20,833USD） for only each parts (toilet bowl, water tank etc.)
・1.5million YEN (12,500USD）for toilet room with automatic door
・ Furthermore, regularly replacement parts are required which costs about 600 thousand YEN per 8years.

Probably circulate type is more expensive than vacuum type, because vacuum type is the latest trend in Japan. 
And cassette type and biotechnological type are cheaper than vacuum type.

2. What is chemical product ?
For circulate type sewage disposal facilities：DelisanT-P (Ibukisho Co.,Ltd.) Powder in pouch (250g) blue
They make treatment powder depend on train operation (especially discharging interval)
For cassette type sewage disposal facilities
・Ibuki on floor purifying agent-R (Ibukisho Co.,Ltd),   
・Ibuki under floor reducing agent-B (Ibukisho Co.,Ltd)

Liquid 20 In addition, they use chlorine agent (it is not special, generally using solid agent for sterilize)

3. Which part of the circulate type toilet is important for maintenance ?
Pump malfunction often happens because of paper jams.

4. How much is the power capacity of the burning type toilet ?
Probably about 1kw is required same as heating appliance.

10

3 Detailed Methods for the Project Implementation
3.1 Track Maintenance

3.1.1 Track Record
At the beginning, technology transfer of track maintenance 

started for 30 trainees in the Pilot Section. At present, accumulated 
number of trainees amounts to 546.

Various situations relating to technology transfer had been changed. 
Further, in order to implement the training efficiently, trainings 
were sometimes repeated in the same place, and also on Dagon 
University line. 

In this regard, we consulted with MR about various matters 
including the suitable change of the length of the Pilot Section.
We are planning in this way till coming December.
We show activity of track maintenance work for 3 months from 
next page.
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Drilling a hole of the rail Cutting a rail

Tightening fishplates by bolts Chamfering (Removing sharp edges)

12

Removing 75lb Rail Installing 50N Rail

Passing first train After replacing from 75lb rail to 50N rail 
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3.2.2 Measuring of Rail Stress and Train Running Test
(1)Purpose
Intend to train running with high speed at the Yangon – Mandalay 
Railway Line in Myanmar, due to recheck for the speed of Straight Line 
and Turnout, to be performed measuring and testing of rail stress and 
train vibration at the present railway Line.
(2)Measuring Outline
①Measuring Place
Various Factors and Measuring Place of Running Test is as follows 

Rail :    50 N,      BS 75 R
Fastening Device :  Pandrol First Clip, Local(MR) made e-clip

(Local(MR) made e-clip),  (Pandrol First Clip)
Sleeper :  PC Sleeper,   PC Sleeper
Line Type :  Parts of Straight Line   R = 2276 m
Place of Measuring :  Togyaunggale (7 1/4) ~Ywathagyi (12 3/4)

DATE Work Content                                                                                                                 Note
14.10.15(WED) Preparing of measuring work 1st day
15.10.15(THUR) Measuring work 2nd day

16.10.15(FRI) Measuring work and Removal Work 3rd day

②Work Process
Work Content is as follow.

Diagram ( 3 round trip between Togyaunggale and Ywathagyi)

Train : RBE KIHA38  5coaches
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Content Measuring Items Place Measuring
members

Remark

Strength of track material
Destruction amount of track                                                                                                  

Wheel load. lateral force 2 4 Straight line

Strength of track material,
Destruction amount of track

Fishplate stress 4 8 BS75、N37

Turnout Strength. function Tongue rail 1 1 37(BS75)

Train vibration
(Between Togyaunggale and 
Ywathagyi)

Last and First Carriage of 
Train Vibration

1 1

Total 8 14

③Measuring Items
Measuring 4 items are Wheel Load - Lateral Force, Fishplate Stress,
Tongue rail stress and Train vibration.

④Arrangement of measuring point 
Concerning of wheel load and rail strain, arrangement of measuring point is as follow. 

16

1)  Point- A (near 14k 535m):  Straight line

2) Point- B (near 14k600m): Turnout 

Measuring place is the changing part of cross section of Stock rail and Tongue rail. 

Fig. 3.2.3  Arrangement of measuring point 

BS75(Short Sleeper) N37 (Fishplate) 

Left rail

Right rail
Fishplate stress 
Tongue rail stress 

Wheel load. Lateral force 

Fig. 3.2.4 Arrangement of measuring point 

Train running 

direction

Fishplate stress

Point 1, 2 Point 3, 4 Point 7, 8 

Stock rail stress

Point 1,2 

N37 (BS75) 

Point 5, 6 
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(3) Measuring Item

①Wheel load
Wheel load is as the showing of Fig. 3.2.5. To measure the shearing 
strain, after apply the gauge set of using wheel load and adhesive on 
the grinded web of rail. And then due to change from strain to wheel 
load, using the measuring device of Fig. 3.2.6 in advance, measure 
within 1kN of sensitivity of strain.

②Lateral force
Lateral force also similarly as the showing of Fig. 3.2.5. To measure 
the shearing strain, after apply the gauge set of using lateral force 
and adhesive on the base of rail. And then due to change from strain 
to lateral force, using the measuring device of Fig. 3.2.6 in advance, 
measure within 1kN of sensitivity of strain.

18
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③Fishplate stress 
As the showing of Fig. 3.2.7, stick the strain gauge on the base of fishplate face 
(10mm) of train running direction side, through the bridge box and set up the moving 
strain measurement device, and then measure the fishplate stress. (One side only)  

Fig. 3.2.7  Fishplate stress (conventional pattern) 

Strain gauge

Rail joint (center)

10mm 

Fig. 3.2.8 Fishplate stress (Improvement) 
pattern)

Strain gauge

Rail joint (center)

10mm 
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BS75 fishplate New BS75 fishplate
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④Tongue rail stress
As the showing of Fig. 3.2.9, stick the strain gauge on the changing part of cross 
section of stock rail and tongue rail, through the bridge box and set up the 
measuring device. And then measure the tongue rail stress.

⑤Train vibration
For Train Vibration, measure at last carriage for going and first carriage for return.

22

(4)Test Condition
Test train running with 50km/h, 60 km/h speed each 3 times over.

(5) Judgement of Train Running Standard
Accompanied by increasing of train running standard is as follow.  

Measuring content Standard value Reference value
Wheel 
load

Max 
value

225kN 200kN

Mini 
value

25kN 35kN

Lateral force 68kN 40kN
Fishplate 137N/mm2 137N/mm2

Tongue rail stress 137N/mm2 137N/mm2

Besides, due to the consideration of safety rate, perform the under 
70% of reference value.

Measuring content Reference value
Wheel load Max value 140kN

Mini value 25kN
Lateral force 28kN

Fishplate 96N/mm2

Tongue rail 96N/mm2

A-8-8-148











Report of Phase 1

Measurement of displacement on 
Gokteik Viaduct

Inspection training on 
Inwa Bridge

Inspection training on No9 Br Inspection training on No32 Br

Report of Phase 1
Bridge name Remarkable deterioration Counter measure Suggestion for better maintenance

Gokteik DT corrosion on floor plate Cleaning, usual 
maintenance, repainting

Replace rotted wooden sleeper with 
fuck bolt, install drainage

Inwa  TT Corrosion on cross beam web, 
losing rivet on bracing

Cleaning, Usual 
maintenance, repainting, 
fasten rivet and bolt

Monitor the under surface of traffic 
road floor, Replace rotted wooden 
sleeper with fuck bolt

Sittaung TT Loosing rivet on additional 
stringer edge

Cleaning, Usual 
maintenance, repainting, 
fasten rivet and bolt

Remove waste wooden sleeper
Monitor the under surface of traffic 
road floor

No.9 Main girder corrosion
Sleeper support

Cleaning , Repainting, 
Remove wooden sleeper

Replace the corroded lower flange 
of main girder

No.13 DG Crack on welded attached plate Monitoring Remove existing plate and attach 
new plate with hi-tension bolt

No.13 TT Crack on web of stringer Plate attaching with hi 
tension bolt

At first installing stop hole

No.21 DG Crack on pier Temporary repairing, Zonal 
plate wrapping, monitoring

Reconstruction pier

No.32 TT Damage of train derailment Monitoring, especially 
stringer end

Replace  damaged member

No.32 TG Corrosion on cross beam Monitoring, especially 
stringer end

Attaching plate, lateral replace

Insein PC Additional mortar on surface Monitoring Remove mortar which has closed 
crack
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Report of Phase 2

Progress Report from MR and some of repaired bridges (1st October) 

Follow up for inspection and stress measurement

Report of Phase 3

Supplementary seminar on seminar house in NPT

Plan of Phase 4 ( Tentative )
• From 11th Nov, 2015 to 17th Nov, 2015
• Presentation from MR the result of phase2
• Site Visit, Visual inspection training to grasp deterioration summary
• Lecture “Fatigue Crack on Steel Girder”, ”PC girder maintenance ”, 

“General Review and technical advice for bridge maintenance 
improvement ”, “Advice for MR”, Closing Ceremony
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Remarks
• We would like to express appreciation for MR to select key person of 

bridge maintenance. Their attitude to participate training are earnest, 
positive, and active.  U Zaw Min Oo U Kyaw Swar Htay

U Tin Moe U Tun Tun Win
U Than Lwin U Sein Myint
U Than Swe U Han Sein
U Maung Chit U Aung Win Myint

• U Myat Lin, former secondary headmaster of CITC, compiled 
“Inspection and Maintenance for Rail Structure” based on his 
learning on 1990. It should be reference of MR bridge maintenance.

1974 Japan                            1990 ESCAP        2014 C.I.T.C

Remarks
• MR bridge inspectors have higher technology beyond our 

expectation. For more improvement, it should be prepare following 
equipment and tools.
- Hi-tension bolt, Stress 
- Displacement measurement tools
- Wrenching machine, Grinder, Sander, Drilling machine for steel 
girder on site

• It is first step to grasp situation of all bridge deterioration through the 
inspection with judgement such as judgement (AA, A1, A2, B, C, S) in 
MR for modernization of bridge maintenance work. 
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4 Supply of additional equipments
JICA Expert team has conducted technical transfer of track maintenance and we

have donated more than 70 kinds of equipments. We decided to donate additional
equipments which need to maintain track for MR.(Table 3.4.1) Especially, we
think that analog standard gauge, tie tamper, generator and jack for rail are very
important. 1 set is necessary for each division.
These equipments will arrive in Yangon Port end of November or beginning of 
December. As soon as import procedure finish, we'd like to hand over.

Table 3.4.1 Additional equipments

 Equipment Nos Manufacturer 

1 Analog standard gauge G=1000 8 KANEKO CO.,LTD. 

2 Instrument detection for track 8 KIDOUGIKEN 

3 Tie tamper (1set=4pieces) 8 SHIBAURA ELRTEC CORPORATION 

4 Generator 8 SHIBAURA ELRTEC CORPORATION 

5 Equipment for ballast tamping 8 HITACHI KENKI KAMINO CO., LTD. 

6 Basket made by bamboo or plastic 40 SEKISUI KAGAKU KOGYO CO., LTD. 

7 Light track trolley 1ton G=1000 8 YOSHIIKE KAKEN KIKI CO., LTD. 

8 Rail lifting machine 10 TOKO SANGYO CO.,LTD     

9 Jack for rail 48 NICH CO., LTD. 
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5 How to proceed until end of this project

This project (including Recommendation of technical standards 
relating to administrative and maintenance aspect and drawing up 
railway facilities improvement plan to improve service and safety 
level ) began in May 2013. Technical transfer of track maintenance 
began from October 2013.
At first, pilot section of technical transfer was about 20km between 
Yangon and Bago. But we and MR changed the way to make trainees 
replace in 1 month. So we and MR changed to the place around 
Toeggyaunggale Sta. to teach many technical things (For instance 
turnout, bridge and curve, etc.) in 1 month.
Now signal and telecommunication project is proceeding. Therefore 
turnout will be very important for civil and track maintenance. We are 
going to teach technical transfer (especially, turnout) near Yangon Sta.
In detail, we would like to discuss with counterpart.
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6 Schedule(Plan)

Year/Month
Remark

▽8th JCC ▽Final JCC
▽New equipments will arrive

▽Activity Report

▽Hand over additional equipments (at Yangon, NPT and Japan )

▽Test Run ▽Finish OJT of track Maintenance

Yangon Sta.

Summary

▽Meeting ▽Meeting ▽Meeting ▽Presentation

Summary
Outsourcing of

track maintenance work

Bridge
Maintenance

Track
Maintenance

Others

2016/1

Common

2016/2 2016/32015/10 2015/11 2015/12

Thank you for your attention.

40
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