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(2) FEiEls & Hib| 2 BRI D O IEE
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ER LUV OBMR | &9 FRSTERESD, 2014 4F 2 A 5 2 [8] JCC OitER#IEEIZ Appendix
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i

(2) JICA Expert Team AL E 1 — U1=-FiikffrE#
F 4 — 217 JICAExpert Team 78 L ' = — %47 » 7= E/o i e 2 =4,

4-5



F4—2 JICAExpert Team AL E 1 — L1=HifiE#E #RAID 1 X b

A-Rolling stock

Diesel Electric Locomotives and Diesel Hydraulic Locomotives Maintenance Instruction Schedule

Diesel Electric Locomotives and Diesel Hydraulic Locomotives Maintenance Instruction Schedule (Elecgrical)

1

2

3|Examinatin and repair of C & W stock

4| Technical Specifications for 1200 Horse Power Diesel Hydraulic Locomotive

Technical Specifications for Meter Gauge 1200/2000 Horse Power for Hillsection Diesel Electric Locomotives
for Plain Section

Technical Specifications for In-Service Diesel Elctric Locomotives

5
6{Technical Specirications for Meter Gauge 2000 Horse Power Diesel Electric Locomotives
7
8

Technical Specifications for YDM4 Class Locomotive (1000mm Gauge)

9[Technical Specifications for Meter Gauge 2000HP Diesel Electric Locomotives

10|General Technical Specifications for Meter Gauge Bogie Passenger Coaches

11|General Technical Specifications for Meter Gauge Bogie Freight Wagons

12|General Technical Specification for Design, Supply and Domestic Manufacturing of Meter Gauge Bogie

13|General Technical Specifications for Meter Gauge Bogie Passenger Coache Type BDTEZ

14| Technical Specifications for Meter Gauge Bogie Ballasted Hopper Wagons

15]Paticular Technical Specification for Meter Gauge Four-Axle Bogie Welll Wagon for Container

16| Technical Specification for Meter Gauge Bogie Day Upper Class Passenger Coarch

17{Technical Specification for Meter Gauge Bogie Covered Wagon Type - GBHV

18| Technical Specification for Meter Gauge Bogie Sugercane Cum Material Wagon Type - SMBV

19| Technical Specification for Meter Gauge Bogie Material Wagon Type - MBHV

B.--Track

Manual of the Engineering Department Chapter IV Permanent Way | (material,tool,theory)

Manual of the Engineering Department Chapter V. Permanent Way ll(construction, and maintenance)

Track Specification

Manual of the Engineering Department Chapter XXIlI Technical Appendices

QBDJWIN |-

Manual of the Engineering Department Chapter IX Miscellaneous

C--Structures,Building,Ststion Machinery,Safety Precaution

1]Manual of the Engineering Department Chapter XII Safety Precaution

2]Manual of the Engineering Department Chapter VI Bridges

3]Manual of the Engineering Department Chapter Il Formation

D-Signalling and Telecommunications

TRAIN SIGNALLING INSTRUCTIONS for the Double and Single Lines by Electric Block Instrumentsand by
1|Telegraph or Telephone

2]Manual of the Engineering Department-Chapter VIlI-Signal andTele-communication No.1

3]General Rules for all open lines of railway in Burma Parts 1&11 together with the subsidiary rules

E--Train Operation

General Rules for all open lines of railway in Burma Parts 1&11 together with the subsidiary rules

Chapter 1 Preliminary

Chapter Il Signals

Chapte Il working of Trains General

Chapter IV Accidents

D |WIN =

Chapter XIlIl The Following Trains System
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HhE R OMDIE, 2014 4 12 AH5 5 JCC OiEBHAED Appendix— 2 [Summary of
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4—3LKA4—4ITRT LBV THD,

R4—3 FEHDI—HU a3y TDEE
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B O AETTIHERE

. R T O TR

. BRE ARSI ORST

. ATS SOV T O R %

S O W N~

KA—4 FEODT—U L3y TOBEMEE
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- 201341 A 19, 20 HIZBM#E X417z, Myanmar Development Cooperation Forum (ZJ T
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< JICA |Z & » CTHER S 417=TSurvey Program for National Transport Development Plan in the
Republic of the Union of the Myanmar| (2014 -6 ) #i#EIZEET 5,

(2) %, . REOSERERETEORE

*RFIP OIREICS 2> TE 4—1—5 (1) Ttk LIFRNSHEEASW T T 72, HITL
TORHRZRRE LT,

« MR O#KEEDHC, Yangon~Mandalay #%, Yangon Transit System (E:iRf#+Danyingon
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(4) Report of Proposal MERIE
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7o LAR— ME 2014412 A 55 5 [0 JCC OERH D Appendix 1 TRevised Report of Proposal
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Facilities Improvement Plan] (p.A-8-5-27-p.A-8-5-187) & L CIifFSn T 5,

(5) FEHDI—HavT

Repot of Proposal OWIEIIFEFIT D720 ~T-DTEEDODT—7 2 3 v T OiE & RHE
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T A EEE O E AT, 2015 423 H 6Bl JCC o HEH 5 EH O Appendix 8 — 2
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x4—6 BARICKRTLITHENSMNE (KEMBEEREI—X)

No | Name Position Title

1 U Win Naing Deputy General Manager (Carriage)
2 U Htay Myint Aung Deputy General Manager (Operation)
3 Daw Kyi Kyi Nwe Assistant General Manager (Finance)
4 U Lwan Thu Executive Engineer (Civil)

5 U Maung Maung Tin Manager (Supply)

6 U Aung Chan Myint Manager (Commercial)

7 U Myint Lwin Executive Engineer (Communication)
8 U Aung Wai Soe Assistant Manager(Inspection)

9 Daw Khin May Than Assistant Manager (plan & News)
10 | U NyoAung Assistant Engineer (Electric)

11 | UAung Myint Assistant Manager (Planning)
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46 | AR b ERRE VEE RIS - 25 B 5 | 1E3EAMK

47 | fk B IERR VESE I - B3 2 1| Lk AR

48 | AN (kB AN RH) VESE RIS - 25 B 9 | L— Lk A
49 | 1EEA L —AHIERE VEZE bR - 5 R 1| L— i

50 | AyJE VATV v— VEE KSR - $n 5. 1| vk B
51 | i@V HEIES VESE RIS - 25 B 5 | i Y e f

52 | f&m—7 VEZE IR - 7 B 7| L— LiE

53 | WifF & I x VEE RIS - 25 B 3| B~ 7ML
54 | AT (KRB - V7 VAR VEZE BRI - 55 F. 7| 1R

5 | Favt VESE RIS - 25 B 9 | i~ Z7¥MmL
56 | NV RAvw— VEE RIS - 25 B 9 | 1EZEAMK

57 | AF (T v 7R ) VRS FIbReL - 5 F. 9 | MERIEE

58 | FAx (7w 7RV M) VESE RN - 25 B 13 | f~7 7T

4-15




HH 2 g Kk B A
59 | F¥Ax (K7 XH) VESE I - S5 2 13 | K~ TX44L
60 | /3 VEZE b - 35 R 9 | i~ 7FINL
61 | EHh/ = VESE IR - S5 R 5| Ak~ XM
62 | ZEfLE% VEZE b - 35 R 3| L—ssHh
63 | v/ TS XX T VEZE b - 35 R 9 | v~ T XM
64 | Sy FREER (&~7) VESE IR - S5 R 9| L—ZHh
65 | #f# k= (lton) VEZE b - 35 R 5 | 1E¥ak
66 | M AU VESE I - S5 2 2 | L—Lu
67 | L—a Y ki VEZE IR - 2 B 3| L—/LiE
68 | HIEA ST VESE IR - S5 R 2 | e
69 | FT v V¥R VESE I - S5 R 9 | WEZNT OFELH
70 | ARBPE Sy R VEZE b - 35 R 20 | #haEA R
71 | VA VRS TR - 55 5. 20 | HUIEA R
72 | 7y 7R E VEZE b - 35 R 40 | HhaEA R}
73| BB VESE I - S5 R 4 | TEERK
74| BH (EXD A VEZE b - 35 R 4 | TE¥aik
x4—9 REEMUIL EMY
HH 2 Gor | e T B
1 T a s gy — Rl Ak 2R 8 | WEZENT DO FEfH
2 7 5 P R 2 Ml b R 8 | WBZANL OES
3 BB VESE I - 28 B 8 | JERZEX[EHD
4 FE TR VRS PR - 25 B 8 | WIRZE X E i
5 T P b SR AL VEZE B - 25 F 8 | R
6 W3 GEY 3 VRS PR - 25 B 40 | TEARH AR
7 #8 b  (1ton) VRS PR - 25 B 8 | fE¥ask
8 L—/Lif 0 iF s VESEFIBERK - S5 R 10 | L—LiE
9 L= Py vk TESE IR - 4 B 48 | WEZE (L O HE i
4—2-3 40y FEREOEE

%], Yangon~Bago [HD#) 748k m®D 5 b, #J 20k m Z PRIRDFANBEERD A v v | [X[H
ELTRELE, BAMNL, 201348 AF 1HIICCIZBWT, K1 L 2hbb M ay b
X Z#RE L, Zaud, B, dhift, DR, eV o7okkx REESHEEN Db 5 /31 1
v MR 1 & EhERHIE ORGSR B IEE OEORZ VA 1y FXRH 2 &) FHTEE LT,
D%, 2014 4E5H, MROOHLWEZ v a v DREE L BT, 1 7 H TIHEAZ R &S

4-16




5515 (L OWHEEIZZ T EE D H1E) ~DERORERH T, DI, N4 my X
M OBEERIT7e < 72 V| Togyaungglae BRUED T 0 il LAHE T2 HIEICAERE LT,

F7-. 14km200m »>5 15km400m O X EIZIB W Tlid, BS75 L—/ L% 50N L — LIZASHA L
EITHEGRRBROX M & T 5720 OIT ICL W ERNARERE T 7,

4—2—4 RBEEX KRE. FTE. X, 8 OFEK

(1) TFRLDER

JEE L SR TR T BT AT XA REER L, TF A M, O MEERE), @ T#
BEAEZE |, @ TSHE ) O3 oMt Lz, 207 F 2 M &FIC, R OJT %@ L CRERFINER -
BETLHZLICEoT R M E UTOMEEEMHE - EEL B LTz, MHEAENEETE D X9,
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(2) BFEEEE (E2F—)L)
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013F 12 A19HNH 2L HETH., L— DOV % vXT v 7 e L— /LA BRI ET A
ED, JEREFER BT,

Flo. NI v v ALZ =L — Y OMEWFIZOW T, Nay Pyi Taw (201542 H 24 H)
& Yangon (20154F2 H 25 H) TSz L=,

RARER 2B U C, BROIME TIERNEb Tz, ZDd, HHEANE D DY) RIZL 4
ToHHE . XA XD WEOFIEOHE S Z R LT,

(3) "1/ BOy rRMEIZHITS. RE. FHE. FEDEE
fRAR OJT Tl EICBRMOFHE-AWT, L FOEEXE2TT o7,
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O #WGEZENL, REOHRE
O P VAL
2)  GEESDWIITEE
DO NF A OB
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3) L AR
D L—ILRE
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Expert Team (3, [l 2 6D 7ok & H A & BVLBEAR L b 2t L CRPE 242 ik L7z,

4—2—5 R 0JTEHE
4—2—-3TARRLZLEBY, R OITIZBINT 2HHMELIBALEIND, A7y
N COWHELED NBOFRELER T L1254 —10 1R T, 5 F TITDO 574 AD MR OHHEA:
ZERAR OJT 24T - T &7,

x®4—10 ERILEDTHELED AR

# BA4a H T H HOX AN B
. | 2013 4 2014 4F ;7 X Yangon 24
71104258 | 5128 |4 6%IX Bago 6
H

2014 4 2014 % 7 % X Yangon 15
% 5H13H | 6 H12H | 5% X Taunggu 6
] % 8 & [X. Mawlamying

% 9 % [X Hinthada 5
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# FERERE] T H (= %
2014 4 2014 4 %5 7 %X Yangon 10
% 6 H13H | 7TH12 H | % 2% X Ywataung
] % 3 &' [X Mandalay
%5 10 & [X. Pakauku
2014 4 2014 % 7 % X Yangon 10
% | 7TH13H | 8 H12 B | % 1 %X Myitgyinar
,éﬁ 55 4 % X Kalaw
% 11 % X Bagan
2014 4 2014 % 7 % X Yangon 10
’H? 8H13H | 9A 12 H | % 5%IX Taunggu
] % 8 % X Mawlamying
% 9 %X Hinthada
% | 2014 4 2014 4 % 7 %X Yangon 10
6 | 9H13H | 10 H10H | % 2% X Ywataung
H % 3 % X Mandalay
%5 6 % [X Bago
% | 2014 4 2014 % 7 % X Yangon 10
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JICA Expert Team |% H RIZE 1T D RFROWHEZ 2 BB L7 (BuEFEH=2—A), 1HEIX
20144E6 HOHMNH20H, 2FAIZ6 H23 ANH7TH4RTHY, &2 E HF4 —111TR
TV X2 T LE2FE LTz, THMEIZIIMRICEVIEASNTZRAL 120 24BNz, =
OHHEIX, JRE <M B ARREE B Ao 0 F 5k X v, 5HM1IE 2014 45 9 H % 4 [1] JICC D
Appendix-3  [Workshop Report| (p.A-8-4-193-p.A-8-4-202) ZFtik ST 5,

x®4—11 BRIZBEFTLHZHHHEN) X154 FBEEHFI—X)

No. WHERNSS FEhE REfH A Al A5
Sy BT HRMOBRE AARD | opae . , .
1 {%f%Tiﬁ_T@i LW S 1:00 (Hg H Kr‘@%fi?ﬁ
2 | BRERMEZE D H AT I HE =i 3:00 | bW B AR EA
g |TpTJaAAS AT E AT ARER e | 130 | Wi
4 | HrIEER (R . M. PRSF) =i 3:00 | B B ASHKREEH AT
5 | POORIMCERT SMEOFHENE | e | 200 | naavyas v
6 | WuEtEd, BuEOrEZE, HuEs e =i 6:30 | ) B ASEREE H AT
LB E g ) . -
TTCER, E, <o 5% | g | MR | 280 ) R FAHRESEE
8 | LA NE R 2:00 | JR HH AWM

FR L—L v & — . :
O | TrETE. nu LT =) R | 2:80 | JRHHA AR

10 | sriids T35 R 3:00 | A I Y
11 | ~7 XL S 2:30 | WRZEE0 A B T3
12 | N7 A LY G 2:00 | —X

BEHE Y & — . ) IR B H A N—
13| Seigoofis s f R 200 | 25T RS
14 | JPTJIAAT AT ERTARVRD | 950 | ik
15 | A & AR ERE FH 4:00 | (bR A ASHR B Bl
16 | L—Jb « =7 T X554 #kHHKIE 52K 7:00 | MR B AHKREE AT

B EEGE . ) (R B ASHR S e i
17T 1 05w L FKE | 300 | S v
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(1) 1TEIEOYIL—7 (20146 B9BMN20BFT)

x4—-12 BRIZETHBHENSMNE (FLEEHFEI—X)

No. Name Affiliation Position Title
1 | U Ye Htut Nay Pyi Taw Assistant Engineer (Civil)
2 | U Kyaw Lwin Division(3) Assistant Engineer (Civil)
3 | U Saw Naing Division(3) Permanent Way Inspector (1)
4 | U Aung Swe Division(6) Permanent Way Inspector (1)
5 | U Han Tin Soe Division(8) Permanent Way Inspector (1)
6 | U Win Nyunt CITC Permanent Way Inspector (2)
7 | USan Yu Division(1) Permanent Way Inspector (2)
8 | U Chit Ko Ko Division(2) Permanent Way Inspector (2)
9 | U Than Naing Division(3) Permanent Way Inspector (2)
10 | U Aung Thein Win Division(6) Permanent Way Inspector (2)
11 | U San Naing Division(6) Permanent Way Inspector (2)

(2) 2EBOYIL—T (201456 A 23AN5THR4BFT)

No. Name Affiliation Position Title
1 | U Soe Myint Aung Division(4) Assistant Engineer (Civil)
2 | U Aye Nyeub Swe Division(3) Assistant Engineer (Civil)
3 | U Han Thein Division(11) Permanent Way Inspector (1)
4 | U Kyaw Thu Ya Katha-Bahmo Project Permanent Way Inspector (1)
5 | U Moe Kyaw Aung Yangon-Pathein Project Permanent Way Inspector (2)
6 | U Kyaw Htet Zaw Division(6) Permanent Way Inspector (2)
7 | U Aye Min Aung Division(11) Permanent Way Inspector (2)
8 | U Kyaw Tun Linn Division(2) Permanent Way Inspector (2)
9 | UAungAung Division(5) Permanent Way Inspector (2)
10 | U Hla Htay Win Division(4) Permanent Way Inspector (2)
11 | U Thaung Tun Aye Division(5) Permanent Way Inspector (3)

4—2—7 WERADFLOLFBRIEXEEREAD KRB

MR OIRFRESEIZEET 2 KT, A > FAID EU OL— L0/, SPEHCRE 32 S uE T [E
DO OHERNERE /> T D, MRBMEET D IO EELZ L E2— 1722 A, MR
DHIFHHED NI E T, KR TARNWERS I T, . B O W B 0 218 51k
TAARLF U TH 2, BEEE OB ES . $0E OMERFE AT 5 L CHEEREE A HEE
ENTWehotlz, 207, EETHRE L TVDHEHTIE, MR EIFENA v ¥ —% v NET
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fEOHMIEELZ Ao, TNEEH L TWe, 2FE0IL, BEFDO MR OHEFFEHETIIAZ L
TWDEINE L, WY RHUEEEZT ) FNEELWER o7z, LLTIZ, MR HIFRED
ST RE HO—BE FRRIlRT,

- B EE TR L) i, MAEFE KRl N e Y — s, HEEIE) i

TWDD, BRI A BYE O G 72,
- AN ELHE [H BN 1T, AEIICRE LT 2%, milET —& LHT 5 2 L3R
HENTVLD, HFLOFBRENTE I TR,

% Z T, JICAExpert Team 1%, BUGITIIT DAEHEMEE, 1EHESM, K[EL Voo BARSEM 2
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DOFERRYEEZ R—Z L LTERLTWS, LasL, L TWO A ORI VERE S 3 R
B, FOEFEMHEHALTH, NS WVRRTH L Z &b holz, £2 T, BHEHEIC
BT Lo G E BTG U7 EENRFOBM O N e K&~ = 2 7L O IS AL,
Ly —EHEOBENMENSCT WL Y v =a T E L, . 2 v v —EHEKOREN
RAGTHDODE D, Ivrv—RBICHIR LI, ~==27 1%, 1B, 24, i 3 gk &
2o TW5, BGEE 7 7 AOWHEAIZIX, RO~ =27 MIMA T, ~=a 7 /VOfifiE
ZhlAn L7z,

BB, v=a TR L T D EEMECEEAFIETIA RO b DA EARL LTWER, Zh
HIFZEBETHY, MREFDOFTREL, KEIT5F T, MR OHINIIFHERICHERET 5 F
Z JICAExpert Team X MRIZFFE L TWD, A7V r Y=/ P TRELIL~Y =2 7 NV EL I
MR @ DGM (Civil Engineering) (X EEHELZSETT LD L TH D,

4—2—-8 HRBOFELDHEEZISF—IL

RARMEREZ K T T HI2HT-0 . RERICHE D - 72 BRE KOS [E] O F Al i X ) DL O (R 51 B8
ZEHEDT, 2016 4£2 A 2 H2>5H 4 H £ Tl Nay Pyi Taw T. 5 H 1% Yangon CTiEE 2417 -
2o MRBALEHL T EDDOREDAT v 7 THY, -, S%ET VS & L TaE
~OAEREFZBHF L TN O T, REEEOT X TOFMIK LRSI g, M E xR, dh
MAEE, n—2 7 L— UEB, A% OMEER EE T, AAREERSTIOIC Lz, BERIGE
OIMZEREL LY, BER-> TV Z Rl 2 OERRH 7=,
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4-3

R BRI

MOM (22 &, ATV m v =7 MITERHERFEERIE 21T O & 72 o7, MR OG5

Y DORANAL,

[HREEERR L2720

SREHEAEEN 3T T E TURL,
ANEEEE ORI SHERFE ELO T b7 T2 KARRE & e s,
V. MR TITHERFEEERAN A A0 TH Y, BRIL. BECD A & RkE,

% 2T, MR OIEZHEFFEHEOBMRZ A L. MR OFEIf L~ L2 fE Lz,

MERFE BRI O 18] HICE 9 D Rk 2 Rl - 32k L7z,

4—3—1
(1)

MR DIERDITRE
BRELR

F7-, #uEICE
THHERIZ X
TFEL TV,
Z D%, MR O

4 —13 12 MR IZBIT A28 EOEER 1T, MR OFERRIE. A XV 2B O 1877

D 1948 D T TR S o b D &, TNit: (1948 FELIRE) 0 67 4[] T MR D#E#R
TR SN DIZKHNITE D, o, EANENAENG I ¥ ~—lf~Z > TLL
B (1989 AELIKE) 1E, 4 100km FREEOEIS T, BANIERE STV 5, 2015 LIRS, B
ML E BIT 561km FEMTDEHE B 5, 728, 1988 05 2011 AET/T T, Yo g~
< H L—ROERME TH 1T 72728%, Rout length & Track length DZERKE Y, Fiz,
MR D#E & 7T D ESHHEAREOALER S . MR OFEFLL e o> TWVDENRLLY,

x"4—13 WRIZHBITIBEHBFOLE

Construction Year | Rout length (km) | Track length (km) | Stations (Nos) Bridges (Nos)
1877—1948 2,851.31 4134.45 385 5,084
1948 —1988 330.61 363.67 102 5,66
1988—2011 2,622.90 3,116.32 428 5,872
2011—2015 402.82 432.64 45 577

Total 6,207.64 8,047.08 960 12,099
Hi#  Fact about Myanma Railways (2015)

(2) HHEEAS

F 4 —14 | TGRS FL 202445 Civil Engineering FRFIOFHAE, #4 —15 12 MR @
Civil HPIONH A 7~3, FIEBFTCIL, BROMIZ, #uE, fEw (hoxov, THEEy. dE
KA, EGUE) | AR B L T\ 5, 4% Division TiX, DE & AE RUBET 5
Inspector 23EiE S 41, Division(1)~(11) TldfuE & #5154, Bridge Division TI3HE%2, Mechanical
Division Cl3Ms 2 HEFFEEL L T %, F72. Division (3) Mandalay & Division (7) Yangon
Divisional Engineer (Z(%, Assistant General Manager 27 7 A D& SAL TV D,
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*4—14

Civil Engineering ERPHMD#RHX

Head Office
* Chief Engineer (GM)

« Track

+ Store

* Work

* Bridge

* Planning

+ Mechanical Work

* Budget

* Project

Deputy General Manager
Assistant General Manager
Executive Engineer

Assistant Engineer

Division (1) ~ (11)
+ Divisional Engineer (AGM or EE)

Bridge Division

+ Divisional Engineer (EE)

Mechanical Division

+ Divisional Engineer ( EE)

i JICA Expert Team

#=4—15 MR OEEH (Civil Engineering EBF9)

Class | Position title Remarks

1 General Manager Chief Engineer

2 Deputy General Manager

3 Assistant General Manager Divisional Engineer (3), (7)

4 Executive Engineer Divisional Engineer (except above),Project engineer
5 Assistant Engineer

6 Sub Assistant Engineer (1) Permanent Way Inspector (1), (2), (3), and (4)
7 Sub Assistant Engineer (2) Work Inspector (1), (2), (3), and (4)

8 Sub Assistant Engineer (3) Bridge Inspector (1), (2), (3), and (4)

9 Sub Assistant Engineer (4)

10 Supervisor

11 Skill Worker

12 General Worker

it JICA Expert Team

(3) Mahalwagon Bridge Depot

Yangon #7477 Mahalwagon (2 MR [E'E OFGR T3 &V . Z 212 Bridge Division 23 E 7M1,
BROBYER LOIEZ1T > T D, BEIL, FoK 90ft @ Deck plate girder E20X° Through Truss
girder TE DT, HK 100ft D Pre-stressed Concrete girder (LA T, [PCH7) &F29) o=
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U— M1, & OHIERE D EALA R~ —EOHR N i 2 8 UEL T2,

Mahlwagon Bridge Depot |& 1965 4FITFRNL S 41, ST 4 HUOIZHE L TUed, 1977 I

PC HTbEUET 5 K D12 o7z, BUFESITAMTIL, B LE-CRERIBHTOZU TR 21T
RS ND, FEETIE, B, MEIATRDL, MR, MEFFERLO LY SICL 0, dilE &
D PCHIRZ<MHEMSN TS, ZDOX I RI T, AL UTBEROMMTIE, 4H) 50
DEIETPCHUZUTEZ TV D, LHOBEBEHII A <. #IOFREEIXY Ny MLV T-o
Tz, F7o, THNITE, Y arPRFELTEY, KRt S X EO/ER & E I
RSN TOER, BEOKELHFHEDZS TR TV,

(1) AT74A& (2) ERALZvYY

(3) IR (4) YRy MTBEE
EEH4—1 Mahalwagon Bridge Depot

(4) HEFEEER

MR DOREGEHERFEBIZEI L CTIE. Manual of the Engineering Department Chapter IV Bridges (LA
T, THEL LFET) 2380, FBEROMERFAEEICE] L CTHINE ORI Ul - o238l
EENTND, ZHHT, REOHREFRMIL1LFC L ETHESN TS, —T, MR TiE
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Indian Railways Bridge Manual & JA< ¥ S THY | iR OMRAEIL 54T 1 L& W O B
THESNTWD, LnL, ZHUHOWNHEICHESNREIL, ZERR, TRRAEEOHK
(ZEY AT FE TS TN,

EY V7 L7cl 2A, MR OFBEMEFFEEIL, ko LB OFEH Lo TnD,
DERFEITIL, FEROBEUZ L0 720 | £RIEDS 60ft UL EOFEZIX, Bridge Division @ Bridge
Inspector 23&HE L, 60ft LA FOREZRIE, 4 Division © Work inspector 7-1%, Permanent Way
Inspector 35T AT AT 9, 60ft LA N OFEZE T “defect” & H)7E SA7-AEG2IE. FFE Bridge Division
THREZITIFELE o> TND, REDOFEFT Chief Engineer ~# & 341, EXPRIBRIY., TH
EO®%, EfE - AR 7B IND, b, ERIEED 60ft LT OLA 13N
Z. 60ft LLEDGEIFERES N D FNZLLY,

ZAIEITHNT, B LEEEMEFH STV DR O FIZIE, E5%%E (Ministry of Construction
MOC) DERFEELL TV OEE L H D, ITF, HEOmINT LV ARSIz, MOC O
BEL R DAL,

(5) BRHERFEEORE
VUED &SRB LY | MR ORGRMERFE P TR OBED T B D,

BRI L FEhiT D720, A A MBS, BEUEREEROXIREE 7w,

RPRDHEFE 72 D RGED K 5 7iRED F FAH S DFERZL N, TIVHAERIT,
BUTOFNEASOEE Tld, RERETVD, b FIEAS OB, #E N )
(0531

- AT SERIE TN L2 80 0, MR 2 TORGROIRIESHE S Tuvely, FRZ, PWI

THUEOHERFE BN TH Y | FROMEZ I TE TND LITEWEE,

cREHIA A THY . ERRBEEIIRAZE T ZATBEZTLE I,

4—3—2 BEHEFEEIBOE
(1) BREFEEIROAE
BIRA 252 1) CL IR B RO LR Ladui & L, BRI, & —%2m LT,
HERFE PO E2 X5 FE2 B E Lz, R Orf bz Bz, FERMERFEERII CIdk
D2REANE LTS,
< BGIRBRTEEZ BT 70, MR B 05 U)o ds « HIE - FEE ATV, KRR
21T,
- TRIREDOEMEL T 570, MR Hilr& L, MEICLY . Z2ROWRE, 5% 0BT,
K OGEERDHEEPINTE 5,

FIffiI X, MR OEREZ %G E L, 420 Phase (Z471) CRHE L7-, Phase 1 Tl MR #{fi# &
JICA Expert Team D& [RIFIFRIC CHERHMERFE B AR 705001 % “75%, Phase 2 Tl&, Phase 1 C
PN Z MR 28 B OFEECTEE L mEBLHEIED 7 + 1 —7 > 74T 9, Phase 3 TI&,
Phase 1 CEATZEREFRROEEA 2 X5 HIY T, JICA Expert Team 23 X —%17 9, HK*ZIZ
Phase 4 T, MR OE[FEFIELAROMEEL F L O D,

AFFE D NI IFER OB RIRFHIZ AL D NEBE L 10 ALUT & L, %153, A4L, Bridge
Inspector, Work inspector CHEZDMEFRFE B2 & O8IFH & Lic, 7Y F 27 AL, 4 phase
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DH Y F 2T DR ORI, WEIPARC CRERd 2, 7ads, AFEHE, 201547 AH 7
[A] JCC |Z°C, JICA Expert Team 7> 5 MR Il ZHESE SAUKGE S 47,

(2) THFXFOERK
H ) F¥ 2T LI BHTZY . 2 TO Phase I THEAT 27 F X FEAER LTz, b, 7% A
. Modern Inspection and maintenance procedures for railway structures| (1990,
BSHET T KERFHEAZEES  (Economic and Social Commission for Asia and the
Pacific : ESCAP ) )i LU [BhEhisktafirrsmEs) (1994, AN B ASLERELHS) 25
FRUAERR L7z, T3 A RS, 55 8 18] JOC DUATE R} (p.A-8-8-62-p.A-8-8-130) 2[R =
L

(3) e

FEZAHERFE BRI L, JICA expert Team OFGZHERFE RO BHFAZ L E 720 | —ERFIIH A 1K
Xathe—= 20— (LR, [BMC) &589) ICHZEFEZITV, S L7, (RBMC |21, Phasel
\ZBUT DGR, HIER L OBIREEIAR DI, Phased |2 DIGRMED 7 0 —7T »
TEEFL LT, BBMC ICHZESE LZFEHIE. BMC VA7 A (BKBMC A% ASRERS
AFgeET (LT, TERERAF Li0d) ST LIV AT L) ZHWAEROMNIE - fihr
HERATHHET, HE, v o~ —ICTCHET O TITON O DB A . L0 ERAR
FHQHFCTE 5L, BMC VA7 AL, AHBGEFER A HOONTWDHHIZE 5,

(4) FHEESH
TEGHERFEBRRIM CI, TREOBEEEZ T L7,
REME VA Y b BT a vk L
CFERMAEE RN Y — BRI T —, a3y R ML LT SRR
IAYXY =TT, BR AT V— Fa—r fGES. TOA Bk 7T
J A=)l

4—3—3 (ERHFEEIRDOERE (Phase1)

(1) =

4 —16 2 Phase 1 O U F 2T L, F£4 —17 |2 Phase 1 B U734 Z~d, BAMO
HAMIE, JICA Expert Team O M E, #RBMC OAMERSE EAERZ 0 34 T L7z,
BIFED MR O L0 & < BRBEE, BARDOHER 30 4% GIfELIAn) & mmns
W\, & ZC Phase 1 Tld, HAROERHERFEEREANOIREL, BEOHERFE BN BT 2%
AT ITRAGI LB R PR 2 3 A O IR 41 T 72, 5#%2813 Mahalwagon Bridge
Depot DEi=E TIT o7z, BIHIFIIL, A vy MERE L TEE L7z MR ORERREED
TR TREOM, MR MHERFEHEL LS00 72 STEO AR 10 B2 %8 & Lz,
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F4—16 Phase1 AUFa5L

DD/MM Training Place
27" July Orientation, Lecture (History of bridge maintenance in JPN, | Mahalwagon
Present bridge maintenance)
28" July Lecture (Bridge chart and BMC system) Mahalwagon
Site visit (DG:No.21, DG:No.9) Yangon — Bago
29" July Site visit(TT:No.32U, TG:No.32D) Yangon — Bago
30" July Site visit(TT:No.13U&D,DG:No13D) Yangon — Bago
31% July Day off
1 August Day off
Pi August Pre-survey (Steel trestle: Gokteik viaduct) Shan State
3" August Site visit (Steel trestle: Gokteik viaduct) Shan State
4™ August Site visit (TT: Inwa Bridge) Sagaing
5h August Lecture (site visit result 1) Mahalwagon
6™ August Site visit (TT: Sittaung Bridge) Sittaung
7™ August Lecture (Site visit result 2 and repairing plan) Mahalwagon
8™ August Orientation (BMC measurement system rental) Mahalwagon
9™ August Day off
10" August Site visit (PC and Composite Structure: Insein Rail over | Insein
Bridge), Extra Nyaung Don Bridge)
1" August Lecture (Site visit review, Stress Ratio theory, Water way control, | Mahalwagon
Painting, Record, etc), Orientation
&4 —17 Phase1 gL
No Name Affiliation Position Title
1 U Zaw Min Oo Yangon — Mandalay Railway Executive Engineer
Improvement Project(JICA) Phase 1 (Civil)
2 U Tin Moe Yangon — Pathain Railway Project Assistant Engineer
3 U Than Lwin Minbu-Ann-Sittwe Railway Project Work Inspector(1)
4 U Than Swe Division(7) Yangon Work Inspector(2)
5 | UMaung Chit Bridge Division (Mahalwagon) Bridge Inspector(2)
6 | UKyaw Swar Htay | Division(6) Bago Work Inspector(2)
7 | UTun Tun Win Bridge Division (Mahalwagon) Bridge Inspector(2)
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(2) DRHIIEORNE

4 —181TFliA Fh L7z 10 R0, FRZR, *5R, RO R EZZ2~d, 22
TMR O 72 3KE &1L, Gokteik Viaduct, Inwa Bridge, Sittaung Bridge TV 1%
2R 600m A1 HERBGEGRL TH D, TNLBIO THER M 7y MER LT D,

B CIX, ERMARNCIIZ LD XV od 2 MR ICHZ 572012, 10 fFRO%
NENOHEEZ LIS, MEOHIEEERS, HEOHSA, BLOENLFERD FIEEZBHITHI
L7, F7o, BIHICIIERIBREE 2 E 2 7S HABROZIR TR, $ROMG b RIFHI S Z 72
o7, LUF, #iffiziE U CHE Lz 10 oS 27~

SBZONT MR 28D LTV DAL, WL s [0 THRG TR & STUEIR LTS, fil
ENE IR D, | FIEOFENLRREIN] THDH, MR b, ZhbH 3MEIZOWTIE, 34
(Z—EEDE ) R Z OB/ R L D HERFEBE L QWD S, JBel2 L CZ OHERRAI 2D,
BEZIN TV e, 22T, 3HBICOWT, BHBMC 2355 L7ctds CILTIEI K 0 Lfd7e
HT LARE2 AT OMREDIEE, £720 A T & FAWIZZEAGIIEIC L DM OR8N ZJIE LT, Ok
BOE LTI, BEEIR SN o, BRRICBW TS RE ARIBERRONRVWE
26, BUTOETRG GIEORH, A%, #E) Thiud, MR 3% L TV DR B
L WYTHD EEBEZ LD, BRI SHEOMEE N EOFREMEIC W TIE, AElOH
BETHETAHIHFIIHE L BEB LI~ TXORM, 7 v 7RV ML D~7 T FXEEEITV,
R RBREE I L W HET A ENEE LUy,

7 K&IZOWTIE, Nol3 Bridge (1)3 X T8 No21 Bridge TEEAICKIRINMER IR H V) |
No9 Bridge, No13 Bridge(2). 1\ No32 Bridge TR X IRNMIEE/RINRN S 7=, T
SRR LEIREINZOWTIE, BRI DXRFEEZRLE LTz, 728, Nol3 Bridge(1) &
Nol13 Bridge(@DZRIFV T b BHHCF A L8 TH D, Nol3 Bridge(DIZHI TZD
TLEMEORE IDERTE 7223, Nold Bridge@QO&ZIT/NEWHDOTH -7, /INSWER
\ZRAET DIEIPEEITV, BEERH D> T D BRAMEHR N & L7,

Bridge Inspector LIS A L T DHER: (AF)IIZ 35T 5 No9 Bridge, No21 Bridge) 13,
FERIZIDRAEN B HIZH 0D BT B2 R/ & HIL TV Rh o7z, No21 Bridge 1EEHIC
KE72BEI AN | No9 Bridge IFFH K E <R LTz, F£72, Nol3 Bridge (1) & Nol3
Bridge(2) &2, No32 Bridge D FEE, BT ~DIIHHE I, 2RO BRSO IR ITIED AR,
FIFNEDOEITIZHAFE A CTh D720, MR IFERZ fE LT,
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%4 —18 Phase1 EiEIEFEEER

&G4 ESV/V/3N KR I SIOMAS Y-
(=0
Gokteik Viaduct IRRROIE £ A Y Ot BRELIE~ 7 7X0M0 Fx
(Deck truss girder and TE OHERFE B TRV NMCE DT TXEE
Trestle ) AR B %
Inwa Bridge BT Y = 7O, | ARFEY O TR T (27)-h) OB
(Through truss girder) SHMET Y Ny ME | @E ORI BRUIo~7 TXO]) B x

I GRAEGR ) R R TRV N XD~ T XEE
Sittaung Bridge TR T O U~ | &JE Y O ROy~ T T XOWE
(Through truss girder) v MRS T ORERFE BE Pfak ST TERSRRGH T D

AR 2

No.9 Bridge MO D O, BEERY | THIRER (F7720) O
(Deck plate girder) B LI7Y R | BRI SRR OMEE AR
No.13 Bridge (1) IHTY =7 DU | RROER BER MR OIS KO AL B
(Deck plate girder) s Oz IRy <5 Y
No.13 Bridge (2) HEHTRIROI AT | "R ML DMK 7Ty 7 DIIRIZA by T HR—L
(Through truss girder) IFERA B DR DZEAL
No.21 Bridge il Iy RS BRI TIC L D | BT
(Deck plate girder) BEXR, B
No.32 Bridge B, BT~ | BEHL (CRRITHET O SR FRIEERAA D ASHR
(Through truss girder) JRiHE
No.32 Bridge TR & Bt (RS T O K&m) JE B &R~ 2B
(Through plate girder) FERE DT R
Insein rail over bridge | fL¥EENLZ DY | Bt BN ELZLONIETEE L
(PC girder) s
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(1) No9 Bridge DA A (2) Nol3 Bridge(2) J&/3HIEDFNIEE

(3) Gokteik Viaduct Z{LAIE (4) InwaBridge BERZEDIIGE
EE4—2 BREHIFEDRTF

(3) HEBEOEEAR

AAROEREIL, BETIE, ZETEE LIZHES AT LA TH LD, THUTREOFHKLHRE
DK &R OFEAEIUZL D HDOTH D, itz HIERALLRNZNT TO HAROERE & |
BUED MR ZITILEAAEZ N, X v o~ —2RORFEN, (LSR5 b, BifEO MR ©
WRtE, IEAELARTO B AROIEFD 30 FRITITV 2, IYEIZ L U B AROFERHERE B
X, FHEEE @ERTHLET) ML PHRE ERSRICET) o7, T MR
DEBDIEHDSE L 72 5~ AAROIERMERFEBEIR O ILIZIS T 2HD fA & | BIE
OREREIC OV GERE B 2 o7z,

T, PHIRRIIRET — 2%, BRICET HEROE-EDAAIRTHD, TNHT —H
rELOLHEE, HARTO Bridge Chart (lB~FhLv7) 27 b L, iR L, 728,
BIHICOFENA L ORIREEL, B, HEERICTEY, 74+ —%2170, EEEX -T2,
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(4) WMRENEHE

B ClE, MR JAET BT B AN E O—%F—REIER L, SHEICHEAGT, Hif
BN L&D EBLTH -T2, F2, WA EE2TICHEELL Y Ll Th -T2, iz
X, HAMAEAE TSRO L D IR 2 443D D RN SRR 0 2T 505, Thuc kv BRkE
LT T57EF TR EHOEEOMEITEM A, DWW TUIMEDOFM AT Z L1
IR D DD, MR FAET-BITZDZ & 28T 5 & | REIOBIENOITEND 2 & &
T HORRE L TEREIT-o T, Eio, BUGRERITIROIED HEH x5 &, BRHITILPC
TEIEZER LEENBUGICRS L Qs

MR Filg4E1% 2015 4F 10 A 21 H, MORT OgIKEIZHE L Tnd, LAR— MZid, HAM
DEHIZ THEE TR TZNE I EL T,

(5) ZDith

Phasel #i8 CIKD Z & &5V 1572, 1990 2 ESCAP 7' my=27 MKV, W7 o7
HEOFREHANTE 2R L L, AROFGEBINE T L DERHERFETIRR 7 A Tz,
B, MR 7»52001 L T2 U Myan Lin [k (34, Divisional Engineer, Hif£iZ MR @ OB)
B, THXANESZRICI v~ —REiRE 2014 FISIER LT (M4 —1), 2O ¥ r~—hD
T XA M, SoEERE TP UuEEE S 4L (Central Institute of Transport and Communication : CITC)
IZTMR OHEF I SN TN D,

K4—1 ESCAP T7FX bk () EX¥UT—EBRTFRE (B)
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4—3—4 EEHEFEENBOER (Phase2)

Phase2 CO3JIf#i%, Phasel (8 H) 7>5 Phase4 (11 H) £ CTOHMITEfE L, MR FIEEAEN
Phasel CRATHAM &GN CHMZECTEBEZIT I E7 & AARMEINE DS MR FIi#AE 2 it
T 40 —=7 v 7T LHEIGI TN D,

(1)  MEIDEHEIE

Phasel CHllfE L7=NED S H, BAMIDIRE L2 HET, MR 133 1 v MEROEREELT
ST, EREDWER 5KED 5 B, No9 Bridge, Nol3 Bridge (1) ,Nol3 Bridge (2) Of&fE
I% Phase2 DT T LTH Y, No2l Bridge No32 Bridge & TV Wk, EkET HEHETZ -7, &
FEDOEEFIX, MR FIFA D BARMNZ, MEFICLVRE S Tnd, 1 TH, Nol3 Bridge D
ETE (OOERUHE) 1I2oWTEX4 — 21R L2 X 912, MR IZAAMMIMRE LT ik
WA, SR Z BT, ZRIREBACCR AT DI & i S E DR A5 U e, 72721,
K (2t T CE72b D0, BE4 - O LBV HIRO MR OEHFIEIZIE PR am
RSN,

 TREEIG L COZRWEUVEHIS, BN TN L T\5,

WAV REERH LTS O, FfSIIANZEVIT>THBY, ML TEBEITY

D EIEEWER,

- BT DI OB R RE LW E E, URERDY v,

- MiaARSe 9 2 SRR, MfATE T I W ERTCERE LT D,

Phase 1 THIH L7-ZNAED 9 B, FBROBEIZHOWTILREM TH -7, MR L, FHITH
HEITH HOD, Phase 2 DRI CH 72120 TH D, £/, BONHLOERE LD
EWV)EIMND, AL VIEREAELEL WL bE X DD,

L, BEZ L TR0V EH OO, MR FIBAERR, BANMEG LI ED~==
TNV v rw—flECER LW (K4 —3), 1Bk Liz~v==27 ud, DEIREFER
OS5 M) T8t OBA TS TR ORIE] 12O\ T TH D, MR FfAED U Tun Tun Win K
HULE 72D | JICA Expert Team LIHEFE - A —/VEHETRD &0 LR G, ~=a T VEE
% LT,
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(1) BXRBAIOFHESR (Stop Hole & HRTiX)

)"

-Stop Hole MZEF. “BARIL ML BHE TR -XEHMERS MRBEOIX)
(2)  MRAZEMEL-F#HE

X4 -2 Nol3 Bridge (2) D##EESIKR

- HEHREE FISHAE - BRI =TI - RAGALLRGR
X=a7Il
4—3 MREIREERER
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EH4—3 M EMEPhase2 (G#ISEIE)
(2) 24#0—7v7
4 —191C Phase 2 D7 40 —7 v 7 VU F 2T A 34 —20 2 Phase2 (2SN L 7=k
A BHA— 474 —7 v 7O EZRT, AAMIZL, JICA Expert Team O HEAYE
Jii 72, Phase 2 T MR FIfEIIMRAEZIT> TR o750 5, Phase 1 ITEHIVIAGR A 7
SNBHIC CTRED 7 ru—T v T EfTo T,
No21 Bridge Tl Hilal & O HOKAAME T LT e7zb | ) 1EBUC R D Curse L7 &)
BREOIEZIT- 72, AT, MR BEIMEB AT > TR bR Lz,
No32 Bridge TiZ., #gna WS ERRRZAT > 72, ZOBR. 2ARKOEZESE, K14
AROLSFEZEARSENH. (Rail Gang Car : RGC) % ififd S HHIE L7z,

#4—19 Phase2 B 7+ A—7 v TAR

DD/MM Training Place

5™ October Preparation, No.9 Bridge Mahalwagon
6™ October No.21 Bridge, No13 Bridge (1) and (2),No.9 Bridge Yangon — Bago
7™ October No.32 Bridge (Inspection and measurement training), Yangon — Bago
8™ October Follow up for stress analyzation and fatigue Yangon — Bago

#4—20 Phase2 ElfE4E

No Name Affiliation Position Title
1 U Zaw Min Oo Yangon — Mandalay Railway Executive Engineer
Improvement Project(JICA) Phase 1 (Civil)
2 | UThan Swe Division(7) Yangon Work Inspector(2)
3 U Sein Myint Bridge Division (Mahalwagon) Bridge Inspector(2)
4 | UMaung Chit Bridge Division (Mahalwagon) Bridge Inspector(2)
5 | UHan Sein Division(6) Bago Work Inspector(2)
6 | UTun Tun Win Bridge Division (Mahalwagon) Bridge Inspector(2)
7 | UAung Win Myint | Division(2) Ywahtaung Work Inspector(3)
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(1) ISFRIEN#E (No32 Bridge) (2) FBRIZEEL-HRZE (No21 Bridge)
EE4—4 740—F7vTHE Phase2

4—3—5 IEEMEFEEIEDEMR (Phase3)

(1) EhfE

MR At-OWHE R > % —I12TC 2015 4F 10 A 1 H KON 2 B2/ T, MERHERFEEICRE T 5,
R F—E4Tol, BEIT—DOT—<IIMR DY Y T A U T, MR FRO RO
bR X DT —~ % EE LTz, 7—~I% [Water Way Control] & [Stress Ratio Method] (Z
DWW 1 B FoiRB L OBERINEZITo 7o, R4—21 B 2R,

['Water Way Control| GRl)IIEEE) X, MR EEDH 727 —~ ThbH, MR TldfE:
RN/ D & FBHIIACOGE R ORI S EEIC L VARSI S, *PRIZERE LT
%, & X —"TIX, Water Way Control OH:ffa) 2 HAIZ, BHARTOEH]ZHF.OITGEE LT,
BRI N OE B FERE AR - PR, PetBSED A = XL LXK, ) INEIC X 5 BN
7w (AR, W) ORETE, &U\{TJ|l7M¢J:ﬂﬁ®§”$@i§ﬁ—$ﬁfﬁﬁﬂﬁ%‘ﬁCf)l/ ViR LT,
MR 72>5iE, VAT HEPHILTHICE D205, R CFLEOFHEZIT XLV, Xt
RIGEDOEMIZET 2B E0 o7z,

[Stress Ratio Method | (BLAIS/IMEE) (X, BARRAME L LT —~ThdH, MRITS
BOFRIBIZ L D | FIEX, % - EEb S50, EOE IR FOME RIS 2 7
E 90y, MR H#I12iE, S$EOZRIRI DRV HIBT o 5k kb bivd, £ 2T,
MR B2 < 6415 Deck Plate Girder %5l & LT, ZROFEARDL & M OFH f71E%
i L7, F72, BMC VA7 A% AW CORIAEE SN AR TOHEM T, IHHrEIC K DI
BT DIENO— AR LTe, ZTHICEY, BHEREOFHEAZAK TE 5L & 612, MR
I IHTOIRRE T IR 4 BRI SRk D 2 & & 7p o7z, MR IE, AEFRONKZITIZ, Bl
HIGHEROFEIZET 5 I v o~ —fEOTIEZE B LT-F0 D, RSB L L %Z%’)
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#4—21 Phase3 &0

No Name Affiliation Position Title
1 | U Aung win Myint Division(2)Ywahtaung Work Inspector (3)
2 | UMaung Maung Chit | Bridge Division (Mahalwagon) Bridge Inspector(2)
3 | U Kyaw Swar Htay Division(6)Letpadan Work Inspector (3)
4 | UTun Tun Win Bridge Division (Mahalwagon) Bridge Inspector(2)
5 | U Thein Sue Oo Head office General worker
6 | U Thet Htwe Oo Kabaung Bridge Project Work Inspector (1)
7 | Ma Thida Kheing Division(4)Kalaw Supervisor
8 | Ma Htwe Nge Division(4)Kalaw Supervisor
9 | U Han Sein Division(6)Bago Work Inspector (2)
10 | Ms. San Win Maw Divion(5)Taungoo Supervisor
11 | U Win Myint Division(2)Ywahtaung Work Inspector (3)
12 | U Than Lwin Division(1)Moenyin Work Inspector (1)
. Yangon — Mandalay Railway . .
13 | U Zaw Min Oo . Executive Engineer
Improvement Project(JICA) Phase 1
14 | U Zaw Ye Myint Head office Assistant Engineer
15 | U Zaw Ko Lutt Division(3)Mandalay Supervisor
16 | U Aung Phyo Wai NayPyiTaw Project Work Inspector (1)
17 | U Aung Kyaw Nyunt Division(5)Pyinmana Work Inspector (1)
18 | U Than Lwin Sittwe Project Bridge Inspector(1)
. o Permanent Way
19 | U Kyaw Lwin Oo Division(8)Thanbyuzayet
Inspector(1)
. . .. . Permanent Way
20 | U Zaw Naing Lin Division(6)Phaungtawthi

Inspector(3)

BH4—5 vIF+—=FMIKR Phase3
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4—3—6 IEEHHFEEINBOER (Phased)
(1) ErE#E

Phase 4 |2\ C, 34 —22128 ) ¥ 2T AONE. 4 —23 1234 % 753, Phased |
BEOH BT L7 57280, MEFFEBREAR O 72 2 18] FICHEE 2R HEROTREE b2 FHhEaIoE 2
F—%B L TITo7-, BHAMANL, JICA Expert Team D RHE & RBMC OAFIHFIZE D 2
ATV LT,

Phase4 O£ T, [PC girder maintenance summary] &% [Fatigue Crack] (%,
MR OEZIZ L ViR LIz, PCHAZSWT, BUHEMR TEMEHEN T2, HATOH
Bl eI, ZRARFEARERE . M TR, BRETIEIC DWW iR 21T - 7, Fatigue Crack (% Phase

1 ~Phase 3T TV IKL, #EFRL TN, AR RHEFHIZAET LR b, Bfig
DRELE K T2,

Phase4 OEEAIHCTIE, < OBRIHER L TR LN, BR~ 7 7 XOHWEED RS
EiToTz, 7B, [FWEER, tREROJT 7 r =7 FOFTITHOIL T D TH Y . MR FIEE
I, B~ 7 7 XOMEHE, B LFIR, KOEEREZFATHEL Y FEHNE L, -,
No13 bridge (1) and (2), No9 bridge DO#HERIN AR, TR LT,

MR (IREICAEN 2720, BREIAIT o7, SmEIRCIE, vorar~~vr¥
L—#OONE X[ (Mahalwagon- Hnizigon) ZBKA L, B CRHE LIZEBROr—A A%
7 412& V) Phasel~Phase3 THR I-BEmA1EE L2 b, ETOFRICHOWT, EEE% H
FRRARNZ L0 HIE R ORER 2 fm 9 25l 21T o 72, F£7-, MR 2MREICEIC b=
B, MEFFEEL LR & LTS, Myogwin R ORE IR HIT 72,

[Closing Workshop) Tid. TBifREOYA 7V (L, 2, mifsshm, 19 OKERE
T, MR OBBIR &IERAGICHEERIZEE ZATV, A DA V=T & L TOOMER iz L
Too IUBICH B2 FIHE LT, 2 CTOBROIRIERYR K OB T, HERFE BRI MR
TROMER, EERH O, 60ft LT ORGEHERFEEL ORI b, Pk TFOHEEZFES L,
Il Certificate Z45-AlIlZEICIE LTz,

&4—22 Phased HhUxas5L

DD/MM Training Place

11th November | Orientation, Briefing, Lecture @ (PC  girder | Mahalwagon
maintenance summary), MR report of phase2

12th November | Working site visit of exchange sleeper on bridge Togyaungglae,
Site visit (No13 bridge (1) and (2), No9 bridge) Mahalwagon

13th November | General inspection training between Mahalwagon to | Mahalwagon-
Hnizigon, short review for general inspection Hnizigon

14th November | Day off

15th November | Day off

16th November | Site Visit (Myogwin Bridge) Hintada

17t November | Lecture ( Review of Phase 4, Fatigue crack), Closing | Mahalwagon
workshop
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34 —23 Phase4 g4

No Name Affiliation Position Title
1 U Zaw Min Oo Yangon — Mandalay Railway Executive Engineer
Improvement Project(JICA) Phase 1 (CiviD)
2 U Thein Htway Oo Head Office Civil Department Assistant Engineer
3 U Than Lwin Sittwe project Bridge Inspector(1)
4 U Than Swe Division(7) Yangon Work Inspector(2)
5 | UMaung Chit Girder Depot (Yangon) Bridge Inspector(2)
6 | UAung Win Myint | Division(2) Ywahtaung Work Inspector(3)
7 | UTun Tun Win Girder Depot (Yangon) Bridge Inspector(2)
8 | U Sein Myint Girder Depot (Yangon) Bridge Inspector(2)
9 | UHan Sein Division(6) Bago Work Inspector(2)

(2) EfEIEONE

MR 2MHE L=t 2 L& 2 A, AL MOERN RS-, Ziid. Phase 2 Tt
TR NI h L, WEmOENFRR LB bNnD, filEk, 2 » gL @Eﬁf"ﬁffiﬁ#%\éﬁi
LT\ Z &nn | BB DO FHM & AL S OFRREIC L DR AR S L,

Myogwin Bridge I3, Irrawaddy )| [\Z6% DB OSGER T, &4 100 4418 2 64
Thb, WAL PREORRRIZ DL, BiZIZIE, <7 X2 WL, EEE
& LTHMH SHUAD Tz, BIET HEUERE HEIH @ > TV D, FERIE, K 10miEDKR
WO ORENTE < . BEIEEERFIC TS 2, BHAKRE KB TWe, SRIOBETIE, &4
FLFRERN T & H1E BRI 22D FRAVORHIC TR AR S g SRS L, &
7o MTEHRIZRTEZRNDS, = 7 T FAHADEE, M1z L o0~ 0wk LIS R EE & 125 L/ﬁ—o

AR CIX, Mahalwagon- Hnizigon IIINET 2 52 LT-, & COMBRIL
NENEERD BV | BIG TR 24 L T 5, FRZ, [FIXF No10 Bridge | ihﬁﬁ%ﬁ)
Uy FNORRIZ LY gL T, 5 ELJ@H%E@*Eﬁﬂij(% molo, TiUL, HEEm ERFOET
HRMIFE LT D, FFICHET D &, BR LD~ T80, itk L BMrafinE LT\
U~y S OSBRI LTV \57”:?5?)\ FAEOMED IR L O I K 0 Uy SR LT
HLOEEZBND, FER, P TRE LT,

F7o, RXEZIEZ=7 ) MEED ZHER Do 7oy, KRR TR OOUEINSE, Bk &
AT, {EMEOMNIER & B 2 bR DRDB A ONTz, BmElx, BHEBERDTZD
FERIRRA DT DITIE, BB 52 VTR I AT CBIEE LRR 2 RE T 2 0313 H 5 F 4
e L

[FIXFOFTH, No8 FEROIRREITRHZONE o7, FIFERITREIIC /2D &, L U723k

WZ R OMTDELGDNZN0 | EEDEITL T D, BIHIT, HTicftE L CWelRaBrELZE 2
A, MDD B RHTFEIZ N TR DALV RA LTz, MR & L ER L,
EEAEIRICEZR D . FIEEL TV e, EBHICHERDBRNERBARE LTI L 2 A, MR ITEENXS
WE LT, 2016 4F 1 HITHHTICAT R A T, (B L, Hk2N B UIRK T 2R 3eE LT
Wb, GOS0, WHEOEREEOXRPLETH 5,
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(1) Myokwin Bridge (2) Nol0 Bridge ST 3JILEHR - t&iEN

(3) BHERIE #HTTEUUEIN., 55 (4) No.8 Bridge XHEHRDILE
FEE4—6 REihIIEDIFCEIE Phase 4

(3) HhzE=
2016 41 H 27 H. MR AtLOWHE Y > % —I12 T, MR OGRS 40 £ % k5102, TR
KPR D T30 X 0 8B OB SSETIC BT A B A TA V-,

4—-3—-7 jiliFEn=E

Phase4 & 7D MR L DRI SWTIEE LT, EANEIT TR0 L B0,

C ERHEFFE I OWT, BN TWERZ O UL B LW BT,
BRI, TH L ThEWnE BoTuz, RzH TEL 2o TV AMBIIART 21
IFLVE EosTUE,

BELTELTOL ZERRETHS 2 LITRL

o R NHER AR L T, B0 LB A L CHYENTEE ~ T,
ABEBNEDRRITEND NG, EOX DA T T AT H 0Tz,

- AT DA A, RUGHRAD AT,
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4—4 ZOMOFESHRE
4—4—1 SHERFHFIHTS58RUNOEOBRFIZK 5% - XiE
Ly BT A EGES I TO BARLSOE X R4 S - BUFBI R 4ER)  (Official
Development Assistance : ODA) |28 L T, /1 DWN%E, B4 D%E, Seliss 23 4 —24 | TR$ (2014

12 ABIE), 7ok, A7 Y=2 MITHEHRE LSTZHPADIFROZECH L T D,

=424 HEIFITHTEHAERLUSD 0DA KR

- P S W | VA | b | ey Ay | AR
iR i 74= 4= F
ALK | O 2010 4 #EBHE & 1% USD 10 5 0.50 0.50 1.75
HEDREA 60 Million (s e % % %
@ B &R OREA K USD
W3 Tk 86.31 Million
® A > Rl Jiribum e
~ Moreh ], T v~
—fill Kalay ~ Tamu
[, T e RS & Hkt
HE | O 19924 L—, USD 10 5 2
B, ZHL, ERALEA 20 Million Ga ee %
@ 1993 £ L — L USD
30,000 kA 15.6 Million
© 1993 4+ HEBHH 10 USD
A, BHE30 A, EHD 30 Million
ENTNE YN
@ 19934 KH, 15, USD
TL—F Ry arst 5 Million
—27 L= RFEA
® 1994 £ L — ) USD
55,000 kA 31.68 Million
® 1995 F HERHEL, &
HU,ISHE, ., B USD
BOVR VTR 35 Million
EELTIN
@ 1996 - HERIH., % USD
H, Hilif, & 8— L 50 Million
LRETEIHYN
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N W | VA | A | ey | AR
4 whoNE VAV & E e 0py i1
HIRH ] 74= M 4= F
aMEs| 1997 4E L — )b USD 10 5 2
35,000 koo, HEREE 4 50 Million e o %
=1 YN
© FrikBaEaE T35 USD
OHZBEME TS O | 91.787 Million
B A=D e/
11727 | 1996 4 402 B USD
(A LR DIEA 28 Million
HE | O 60 B0FHEL 10H USD 25 15 0.01
DT L—F3 D 20 Million 4 e %
HEA (EDCF) | (EDCF) (EDCF)
@ 100 BOFHOBEA USD
45 Million

4—4—2 RITCRU CITC DK EBTER

(1)  JICA Expert Team[Z&k % RTTC B U CITC MiFE

JICA Expert Team (RHEAHE (#uE), A)IIFE GE6), HREHAE EHEE), —AH8 (@
- @E) . mEME (HEY) 23, 2014 4F 12 A 22 H, Meiktina (245 CITC, 12 A 23
H. Ywataung |Z& H8REHITFIEE > 4 — (Railways Technical Training Centre : RTTC) %34
ML, FERICHEERREIC X DUGEDWH D2 ODN—R L 72 D XREYESOMEROT-OIZ, Zi
b OBURZ A L7,

(2) RTTC

HBUROFEIL. 2015 43 A% 6 0] JCC OtEHHEED Appendix 8 — 3 [Existing
Situations of RTTC and The Answers to the Questionnaire] (p.A-8-6-143 —p.A-8-6-161) (Z
R L Th D, FRUWERILLTOEY Thd, RTTC 1E. 71 —E/ VB EDRSFHEER
DOFEFREM EOBDHERM THDH Z LITHETRETH D)

- RTTC 1% KA Y Eeflirt /3254t (Deutsche Gesellschaft fiir Technische Zusammenarbeit : GTZ)
DHIIDH LB S AL, FITEE G, BB 72 77 L, B0 R LI 7,
RTTC (% 1981 4R\ ZHBTEE 2 Bk L 72, 208 IHEHITRI 30 AFRCRE S Tl T
IR b D~V X Z W3 LT 5, BUE GTZ X RTTC OUEO W 1%t Th
B, FIEREIZIZE STV, RTTC iZ MR O bz TdESIN LI & TH
Do

« FBAHIZOWT, RTTC OMHEADEIL 1 SOKEE L VLS TEB Y EFITH Y, Z0
KSR 2/ NI D/NERIZEI L, WHEAZEOERZER 2l L, K THA BT TE
HENNTTHZENEE LU,
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- BAFHEEIC ST, 3 LIRS MR ISEA SVZE . AIfA RIS T 0T LU
TR ZIEN S5 BRI A BRI 2 Z L3 E LV, AR IF USRI oS % & X
AINZS T 2 b— MHPRD &9 ek 2R, BIRA 7 HITHEIEDS EORRIZ LT e
ERREOY, ZOEHFELZFTEDL T ENEE LYY,

(3) CITC

HURIZ 2015 43 HH 6 0] JCC OER#HEED Appendix 8 —4 [Existing Situation of
CITCJ TRtk L7z, CITC SREIZ & D ffkelcErtm, JICA HHZIZ L2 CITC afIkichEd
LIS IIUTICRR 5180 Th 5,

1) CITC MiFkEE

CITC IZUA NIRRT K 9 ZefbkdGEs i 2 5K E L T D,

(a) EFHE—HR

- BRI OWHE 2 — A 23T 5,

BUTOWME Y 1 7T K% RIE LEGET 5,

c WHE 2 — 2 % — @RI T D AT, B LT L B R A D D,

- BEROHEAN 7 0D 2 HE0

cHE T T T LEIET HEE BT D,

- BUEOZBEMEORE ) 2 B Lo, R 7eiHE % 4 5,

- [EN, WNEEEEE L, FEIESEATBE IR ZFO, 2% CITC 127 — KA
v 7 SEDHERIZT D,

(b) BRI SLDOLEL—LTRE

- BUROEA BN E DT T, ZRHEEZ L E=2—L, MR SHEFRITI O OHFEE
EWELTND,

cHBEIFEHSND T — AR T 4 BAEEENTI b - EENDOH D LD LT 5 MFN
HDH, WHELEOMRERZ DD X O 723k, HE, JIARESLETH D,
N, BIREAZBENIEALIL, ZhnbD I v or~— Ol DR R
WCRDETEHENRHKRD X575,

cHE TS T DEHRINCT D812, R4 25 \ORTHBEHBEREE TR T D,

- BEMOEAN 1548 5,

- BIIEOWBE ORe 4t L, 2R8I L —=0 7 %179,

- JICA D X 9 7efkBl/ S— b — & Dl
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&x4—2 CITCIZHITHLELHBEHYRE

No N BT B
1 | BEAT AT by TFarta—2— (BRI ERMZ W | & 40
2 | BAHNERA Y R 2 L —F — =X 1
3 | T AT ¢ THEM PC K OHIER A I = 30
4 | FIAH BEhE (Saloon, Wagon, Van %) = 7
5 | TUXNER G = 1
6 | SEeftEianf & B Rk vk 1

2) JICA Expert Team MSMIRE
(a) #BUE
BIfE MR (% Yangon~Mandalay ##%&% O} Yangon B2l 2L L L 5 & L TR Y | 842
027 b, KBRS, 100km/h SZOREEH] I Uiz BB T45E OB B o
BAIZELILTN D, o T IAVOHHANM B L7232 TV, XTI B EHAT OB L
(BRI g A Bl . SRR R E T D YA D,

(b) Eff

HLOS AT LEEATBHA, ZOH LWV AT AOBRZIREICG 2T, Hriwn
VAT MBS EHREXCTh D, AN E OIS A ZXC S I 2 L— R T
& DHERFRIET, AEAEICHIRD YD & 5 Ik E 20, #liEE E0 & 5 (T8 5 7>
BHTEDLRETH D,

(c) 1E&-BE

CHWHETHER LT ¥R M, Z2OF EFAEITHEGT 2 DOITHESHZET 5, Mid o1&
72 WHEADBIGA~IF - 1212 BAIHENE 2 RO T HR IR 50 6 Th 5,

- FEANOORE LTENAESRCHE R FA2 AT HH L HE O 5412 AF / — M CITC 2524
THERUY,

5 FE{E OWHMEIL Junior Engineer 72 EORFEIZXTAHHE L MLETH D, —FH T
Interlocking 72 EDOFHZ &N U F 2T LEELMENH 5, Signal equipment <2
Train protection system |IEHEFFHDHDTH D, REMHEE =T TE T LIZHIZIX
CITC MW&EREZFITT D & Ku,

- 51% Electronic Interlocking 72 EANEA I D & ZH AR T A CRYET H 02
W%, Relay Interlocking (Z-OW\WTh, AFLAIT DOV THRANN B FA TR S T 55
D3, BRABDIEMIZDIRNN D,

+ CITC NOEEFIFEARIZIED HDIEN TH D, L LRGBS TEEMHEH LT
WD ZATDEDHE, IEFIZENEST 2 LSBT ETH D,

- CITC NOE 53R mIZBE L i, EBAUEETOM L BRI OV TR S H R &
Thod, ThpbIERIEIM TR, BXURT-OM & HUE[EIRORSFNEEZ)H T
HD, AT DLDOFERIMLETH D,
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« HA® ODA X° Grant aid project (28T, %< D THFEEENVEL 725, CITC (X
o THEER DI ZTTe 5 FEREST D,

(d) EEg

AADEER OB 2 % 2 T HENMR & LT CITC DSERZFK 4 —26 17,

#F4—26 CITC DEhER

WHEE DU, BRI 2 AT D
G LT, HREIVIEW,

AARDHHER > 2 —Tid, WHELDR, BRlE, Z35EHL/ — Ml
PO LIZAANT, ENENESRLUTEERL TV D,

HEDFDRHF,

BROHTIE, AT CE 2EREERN D725, BARTIL, &
HETIEEDO RN L D MERELZ EDTND,

RSB ICEN T B E X
B Lo, WbhbwbFEEAD
HRITEPIETH S,

BHUCELSHEREOT AV » N & LT, AN B3 R
oA, RESHHEAIZ & > CRimdi o, #5 - BFoRnAEZ 5
H, HATH, A TORBARERZIUVEFTERIL, #E
DRNCHBET D Z &N, 25T LT, ARROT AV » MR
fRE SIS b, 2R TR TR L 72 D,

132 HIEAR 22 & O TEfR AR\ VRS
EHHE L CWODBD8, 2 < DEIRD
T, WHEIZIER STV,

AT, %< OBESHDEB T o T 2B e
Z—|ZhUR L. ZN D ETEH L CHREBE 17> T D,

HREHE 3K BT BT
M THoTNB,

AARDFTEZALIE 0JT DIFH, WHE®R - Z —IZIBWN T, HREE 72
T CRBREEBIToCND, £5T5HZ & T HHEEIZ—EL
~SUVOHG - FREAEF ST oD b BUHREE OAM AR
HTENTE S,

T A D OGREIEREIT 5 HILL L
Th%,

AKRDERESHIL, RETEROT-DIZ, D U LA ESEIC LT
W5, BT A NTHEREKE oT808, ANDRENAEE L, %
DEFEZHHEYL v & — SRS TV 5,

B O EE N REO B RHIE %
LCWA25, W/ T a0,

FARDBRE LA, BRI TR 3 CRBA L T %,
%5952 & CESAFIASTE 5 b, PHEADBECETHARL
T L BB TE B, E 7, BHIFEAYEDS T bl LR T 5.

WHEAORBER OB S —FELL
FTRETHD,

AADERESE, RFIINHE LD ERFCI R 22 5 L CTHE
YD EAEST, FEMR EEEBR Lo RAFELRE L TV D,

(e) HBEWY

- EVRERFF BRI o — 2L, BROAEXIRE LTEY , hotEEmidtgis LT
WRW, ZD7, hrb, ITHEEWE, ARSI SN Z x5 & LT HERPE BRI
A= RAEFNLT HRETH D,

- R OMEFFE BRI = — R 2B\ T, BHEAIL, 227 U — MECHIRGEZR Ehkix 7ol
BIOFEROMEFFEPNEZFETRETH S, LnL, b OFEMIIL CITC <°
VU IUORERTIGOBSE, EZTHEMRL TRV, IS FEmIIE, 7
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SEHLIEFTT, ATINEEERD,

- CITC OFEEFUTRE SN TS, Baily Pin iH2E, EFER CIIFHREAOBELTH
LIz, ZOEREZANTZIIT, FE~OMRPENLEZ DD, DD, FE
ER Lax% FAREHELT, Deck Glrder FO LD PR VER L T & TH D,

* WERHERME PO SR T3P B CITC ITRRIET & & B R D,

4—4—3 {REFSVELEEDR
PRARDONE LR IE, 20154ED 4 H 6 HOR/D TH L Ib->7=NETH D, HIZ 1A,
RO LIZONTH AR EI T CE Tz, NRIE, LFO LY ThD,
O v o ~—EBROBHEDIRI © X v ~—EEIZ BT DR EEINE L OFHA
@ BARDINEALFFIOFN : BAROFESALTIIRRONFA LA TN TE 72, 2 & FIRRC,
ML E X TET,
OPRANIEIZ DN T DGR - O, @OIZHEADWT, REEEDIEANE 2 HEHILA LT,
@D ¥ r~—flE BAMROERAML : fRRICT 2o b e L O RAH
O v o~ —DAZ A JE DTSN L DOHED FF DFEZE : MR D 7= OIZRAMEHED
AL DD FTIZHONT, BB ZER
©JICA Expert Team (Z X 5 & ) —
Flo, R4 2T TR ITBEOREFER ZER LT,

x4-21 FRIVEHEREEZFOHE

El=i=N

1. B

2. Iy r~—[ EE) D O/ XEY FHAE

3. PREEESNEIZIENT T ORISR

4. AAROH

5. ¥ ~—EEAT OEBMEE DI
6. FEE

MR TiE 3 TIAMNEHEAAE > TS, UL, ZOSNHUIZEADIE LB Y Z£p v &
ﬁﬁéoMR@%Q\%E#W<O#®ﬁ$%@szét@\ﬂ&%@ﬁ%@ SOV TISYAN
¥EHBELTAHZLETHD, ZOHETIH, 2 A MIER L, £H0IGRITEN T 25, HARDE
A BESATER O A U 2MEITE A, SMEE S RIFRET, 1 F20 U CEBOFHEICE
DA TE TS, TDT=8, oA MBAEE 22T HUEO T 720,

SO MR 28, BAOHIZZEZITT 2OV, Fek, EEZR BESFREE55 L9
7l &, HAROEROINHCOFHIN L O BB/ D LB 2D, ML, HEER 10 O TE#E
AL DRI E ) (p.A-10-1~p.A-10-20) (57,

4—4—4 HED MM LULIRATLBEOES

AK7m s MEALKE, MR 225 JICA Expert Team (226 < Z58 HAVZEED 1 DI HH
DR LVVATERBHDH, £ ZCT201549 A 30 HIZHE@D hA LI A7 2MEEGRICEST 5 & 2
JF—%, MR AtLOHEE o # —IZ TR L7z, Z0O&IF—Tik, MR OHITE 40 4 %%t

4-48



12, JICA Expert Team A)IFHEAHEID kA L OIERS AARDES| 25k LT, BEILE
HEFRITATOI. MR OBALA ST,

EHE4-7

b LR TLBEDESR

4—4—5 [LEREEFR (RFB. i)
L8 OJT 12T, BT AIRLAEICIL, JICA o I% A, WHEOBGTIZIIAR T 1y
=7 FOWEERTREREZL T, A7n vl MIBAROZETH L FA2MIH L7-, JICA
Expert Team ORI EIE, A HMFEGR AR L, A0y =7 NONEEFEBIIZTRE
Uiz, Fio, EEEBR Y ¥ — L sEa i, A7y =7 MiEH, AT 1 TEORM %%

THY B, AT s FOEHIEER AR 4 — 2 8ITRT,

#£4-98 AT =r NOFRRRE

A X5y B2 iz
20142 H | AR HEBIEE | EESBER Y v —F L R OJT
201442 A | A BEBIRE | AABREMGER S Wit NS
201442 A | AFR HEBIRE | —MRHEEREAN  BARSREHANSRE | EA. e
201446 A | AH TV 7YUTLE (6H13H) FR#R OJT
2014 -7 H | AR HEBIEE | EESBER Y v —TF L R OJT
2014429 H | AR HEBERE | BB Y v —TF L FHHT AFIIHE (i)
2014412 H | AR HEBIEE | EESBIR Y v —F L AIHHE (R SE)
201412 A | A TV NHK (12 A 6 H) £R#R OJT
201541 A | AFF HMERHEE | JREA 3G [Japanese Railway Engineering| AL EBR
201548 A | AH HiH HAR I (8 A 22 HAY) £ OJT
20154F9 H | AL HERERE | EBSBRFE Yy —T v TS GEHER R BREIoR
201549 H | AF HEBERE | AABREMGRR S han =
20154F11 F | AR TV NHK (11 H 21 H) ML) R
2016 -1 A | A TV TV #5 (1 H 18 H) ML) R
2016 42 A | AH BEBIRE | DIFENEN  TARTS VS
2016 4F- 2 H | AH HERERE | CHEENEAN  AARSREHINHSEE | VAL A

ZOf, A7mY = FOENT, AR ZOBIMO AT 1 TITK<EY B sz,
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BOE Tnvxr MNEEE _EORE - TR - il

5—1 %2 - Y—EXALICET HEE - HEFFH B HEAiEEEDEAL I THERB DR

TuTxy N @RS T S A, BT —3— hF—2Ah L Working Group for Service and
Safety Improvement (%, 33 —1 &0 3 — 3RS DH L 912, Yangon & Nay Pyi Taw OFZHUTEE
1E9°% MR OEPIEW 2 5 5 K-> Tiffb S,

P LA — X LIV DBR EFIRO ST FEE MR BMZICERASEL %I, N—=27T7 0 s T 4

EV—rvay 74— 1—3ITHELIZEBYE LTI, ZO M L—=0 7T nr I heU—r va vy TR
fiZB LT, AT EEY ., JICA Expert Team 385 L7,

‘MR EfEA IO RECERSE D82, N—=2 77 m s o0 U—7 v a v 7 %0 IRUT O,

- F LR —E A LVUERID MR SIS K002 WS & BEafigtim s Ao & oD,
PeoTHE, tAMEY), B0, (5% « BEOTBHEN TN DARRGAZRZ/ MR EL, b0
HAR L DR S D/ NI IR AL D0 £ LV, £ LTI L OFMZE, (K —E
A LIVRRIOBERATS R D K9 W ZRIRRZAT O,

* MR (TI3BHE —H>OEER & 5, BB ORI TR 0D 20 Ywataung #3HH THNICH S RTTC
&, WulE, Hl, EREOE S © EEOREF TCOEIE O Loy D0 Meiktila (265 CITC TH
Do T DEEMRE T HEEFHHFHIFRENLD LD HH Y | BE LA+ Th 5, MR D5H%DIT
RAUTHURD £ 5. U BBEGEM b bIN & Th D,

P—ER L YL L LR HICE T H8EE - HERREE 2B 5 MR OESTEECBET 55251200 T JICA
B34 — 1 —4D LBV EN LT, ZhHDRS 2T DIV T BN /2> 7o MR O7RRER L £
UK HIESIILLT O TH 5,

- Bi17 MR @ Technical Standards D% <13, FFRENLTHY , RN L BPEINTE LT, £,
WA TH D, Zih Technical Standards Zirffk L, BEEA 722 < LRFHUTIEBFL, £/-, +21C
FELLST 5,

« ZAUZESE LT, MR @ Technical Standards  Difrf{k & SED 2O /11354 D JICA DA
1538 T %,

M, P, ERREREYGESTEIC OV, 4— 1 -5 TRk L= B Thod, hbaREx T, JICA
HIRIILTOREZEROALFE LTHRELZLY,

TROHKZBET D &, RIS HETERU S 72> T, BRRXKICH S - BFI R OBARBLE G, B
FEEMTHNETHD, - BB O DB 2T 2556, JICA 25 2014 4 6 HIZAFEk L7=The
survey program for the national transport development plan in the Republic of the Union of Myanmar] %+
INIBRETRETH D,
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5—2 /M Ay +TAS 1y rOEREE CT- R O isEL

K12 D MR & ORFMEERIRYIRY | FE, TR U, ZalEx TRllord,
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fFEEH 1. PDM

1.1 Latest version

The original PDM is given as Annex 1 of Record of Discussion (R/D) signed on March 25, 2013
between the Managing Director of MR and General Manager of JICA Office in Myanmar.

It was modified two times. One is as given in Table 6.1 of Chapter 6 of the Inception Report,
which is shown in 1.2. And the other is shown in 1.3

1.2 Essence of 1* modification of original PDM in Inception Report

Essence of modification is given in below.

Mainly the description of [Objectively Verifiable Indicators] and [Means of Verification
corresponding to  [Overall Goal | and [Project Purpose] are modified. The modified descriptions
are shown in Table 6-1. The reasons for modification are given as follows.

(1) Overall Goal : Objectively Verifiable Indicators
(O Number of annual accidents
Because (a) the Pilot Section is rather short, only 20km, accordingly rehabilitation of track is
limited in length, (b) the rehabilitation/modernization of various railway facilities on the

Yangon-Mandalay line is not made clear, accordingly it may be difficult to show how much the

accidents caused by the deteriorated railway facilities can be reduced, and (¢) number of

accidents fluctuates considerably year to year mainly due to weather conditions, quantitative
expression for reduction of accidents is avoided.
@ [Reduction of Number of Limited Speed Locations] , [Improvement of Journey

Speed] , [Improvement of Punctuality of Train Operation |

Without the modernization of signaling systems, it may be difficult to raise the train speed,
while ensuring the train operation safety. Accordingly [Reduction of Number of Limited Speed

Locations] ,  lmprovement of Journey Speed | ,and [Improvement of Punctuality of Train

Operation] are adopted as evaluation items, and also quantitative expressions are avoided.

(2) TOverall Goal : Means of Verification| ,
Project purpose : Objectively Verifiable Indicators| , Project Purpose : Means of
Verification |
The meanings are not changed, but the description is modified as given in Table 6-1.
(3) Others : Counterpart Training in Japan
Number of trainees is increased.
+ Railway Institutional Management Improvement : 11persons X 2weeks
+ Track Maintenance : 11persons X2 X 2weeks

A-1-1
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Project Design Matrix

Table 6-1 Modification of PDM (Incepition Report)

The Project on Improvement of Service and Safety of Railway

Annex 1
PDM

Project Implementation Period : 2013 to 2015

Excuting Agency:Myanma Railway(MR) ,Ministry of Rail Transportation Project Site: Yangon (24months)
Narrative Summary Objectively Verifiable Indicators Means of Verification AImporta.nt
ssumption

Overall Goal

Service and safety level of
Myanma Railways is improved.

(MNumber of annual accidents on Yangon-Mandalay line decreases
compared with the pesent and past records.

@Number of speed ristricted locations on Yangon-Mandalay line decreases
compared with their present number.

@Journey speed on Yangon-Mandalay line increases compared with the
present journey speed.

@®Punctuality of express passenger trains on Yangon-Mandalay line is
improved compared with the present situation.

(®Satisfaction level of clients is enhanced.
®Number of passenger

-Statistics on safety

-Reporting of accidents cause analysis and
discussion of countermeasures are
executed.

-Satistics on operation

-Interview/questionnaires to clients
-Satistics on operation

Project Purpose
Administration and maintenance
ability is improved for the
enhancement of sevice and safety
of Myanma Railways.

(DAccident cause analysis and countermeasures to prevent the similar
accidents, and means to improve service levels are established and
executed ,and inherited by MR

(@Administrative and managerial capacity of track maintenance is
improved and improved level is kept by MR

-Reflection on organization,management/
operation rules,facilities renewal plans
-Utilization,modification of administration
management manuals

-Actual results of maintenance execution,
such as the record of maintenance

-Administration staff members
are not relocated drastically

“Technical staff members are
not relocated drastically

Output

1. Issues are clarified for the
enhancement of service and
safety in the administration and
maintenance process, and the
improvement plan is drawn.

1-1 System for collecting information of track, rolling stock, signal and
communication, and operation is established.

1-2 Safety issues are listed based on the investigation and analysis of
cause of accident.

1-3 Service issues are listed.

1-4 Service and safety improvement plan is drawn so as to tackle the
issues.

1-1 Related management document(s) of
System for collecting information

1-2 Listed issues

1-3 Listed issues

1-4 Service and safety improvement plan

2. Technical capability is
improved through emergency
track maintenance to improve
the level of sevice and safety.

2-1 Technical transfers are made effectively at each measure (targeted
numbers of technical staff 30 persons).

2-2 Working manual of emergency track maintenance is prepared.

2-3 Proper equipment and materials are procured both qualitatively and
quantitatively.

2-4 Counterpart personnel acuired necessary proficiency through
seminars(3 times), trainings(3 times) for technical improvement on the
rail maintenance and others.

2-1 Record of technical transfers

2-2 Set of Working manual

2-3 Inventory list of equipment and materials

2-4 Record of seminar and training

“The Government support to the
Myanma Railways, especially
financial support is secured.




e1-v

. . Annex 1
Table 6-1 (continued) (Inception Report) "
Activities Input
(Japanese side ) (Myanmar side) Preconditions

1. Preparation of Railway Service and Safety Improvement Plan

1. Dispatch of Japanese Experts

1-1 To conduct current situation survey regarding track, rolling
stock, signal and communication, and operation, and establish
system for collecting information.

1-2 To promote familiarization on the investigation and analysis
method of accident cause based on the comprehensive factors of
track, rolling stock, signal and communication, and operation.

1-3 To coinduct the investigation and analysis mentioned above.

1-4 To provide recommendation based on above analysis on
necessary technical standards to improve service and safety level.

1-5 To draw the improvement plan of railway facilities through
discussion with the "Working Group for service and safety
imprivement(tentative name) "

2. Enhancement of Technical Capabilities of Track Maintenance

2-1 To draw the technology transfer plan.
2-2 To procure the necessary equipment and materials.

2-3 To conduct emergency track maintenance.

2-4 To summarize betterment point(s) obtained during
emergency track maintenance operation, and to feedback to the
successive measures.

2-5 To draw the working manual of emergency track maintenance.

2-6 To conduct seminars, trainings for technical improvement on the
rail maintenance and others.

Fields of Experts(several person)
-Railway OM improvement
“Technical Standards

“Track Maintenance
-Procurement of Equipment and
Materials/Project Coordination

2.Counterpart training in Japan
-Railway Institutional Management
Improvement: 1lperson X2weeks

“Track Maintenance:
22person (11p X 2 X 2weeks)

3.Equipment
Necessary handy equipment of emergency track
maintenance, such as Tie Tamper.

4.Expense
-For research, travelling, training, the other
activities for Japanese experts

1. Assignment of Counterpart
-Project Drector: 1person
-Project Manager: 1person
-Railway Polocy/OM Improvement: 1person
-Rail Maintenance: 1person
-Procurement of Equipment and Materials:
1person
-Others: As approproate
2.Provision of facilities for the Project
implementation:
-Project office (in the Myanmar Railways, Lower
Myanma Regional Office)
-Working tools and furniture for Project Office
-Internet connection in the Project office

3.Joint Coordination Committee(JCC)
-Establishment of JCC

4.Expense

-Local cost for personnel

-Cost for office rent and quipment.
-Expense for the pilot project,such as
gravels,sleepers,rail materials and others.
-Other expenses:

For research,travelling,training,the other
activities for counterpart personnel

5.0thers

-Status guarantees of Japanese experts, ID card
for access into the Myanma Railways properties.
-Access to the necessary statistical data and
related information

-Other necessary local cost

Natural Disaster
does not hit the
railway facilities
fatally.




1.3 2" modification of PDM in final JCC
After terminating this project, this project effect will have been to be evaluated in some years later.
For evaluating this project effect, over goal’s objectively verifiable indicators should be few items.
There were 6 indicators in over goal’s objectively verifiable indicators. Then, JICA Expert Team
and MR discussed for reviewing the PDM to expecting most effectively and efficiently capture
project performance in Final JCC. As a result, PDM has been summarized as below table and the
number has been changed 6 to 3 numbers. The 3 indicators are as below.
» Number of annual accidents on Yangon-Mandalay line decreases compared with the present
and past records
- Journey speed on Yangon-Mandalay line increases compared with the present journey speed
» Punctuality of express passenger trains on Yangon-Mandalay line is improved compared with

the present situation

Table A-1-1 Summary of PDM Modification

(March 2013)

(August 2013)

Narrative Objectively Verifiable Indicators
Summary
PDMyery PDMyerz PDM,
R/D Inception Report Final JCC

(January 2016)

Overall Goal

Service and @ Number of annual @ Number of annual [no change]
safety level of | accidents on accidents on

Myanma Yangon-Mandalay line Yangon-Mandalay line

Railways is decreased 20% from decreases compared with the

improved 2011-2012's 118 cases present and past records

@ Average sanction
speed on
Yangon-Mandalay line
increased 10% from
2011-2012 average
(number of 2011-2012
average sanction speed
to be set later)

@ Number of speed
restricted locations on
Yangon-Mandalay line
decreases compared with their
present number

[dropped]

@ Journey speed on
Yangon-Mandalay line
increases compared with the
present journey speed

[no change]

@ Punctuality of express
passenger trains on
Yangon-Mandalay line is
improved compared with the
present situation

[no change]

(® Satisfaction level of | & Satisfaction level of [dropped]
clients is enhanced clients is enhanced
® Number of passenger [dropped]

A-1-4




fHE&EE 2. ¥BOT7n—F v — b

As shown in Fig.2.1 of the main text.
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HREM 3. FHEHEE

As shown in Paragraph 4-1-1, and Paragraph 4-2-1 of the main text.
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HTREM 4. FFRIERR

2013 2014 2015
Assignment Name Belongs
5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2
. 623710 823 9/8 1012011173 V218 | 28 3/9 5/24 6/ 8/9 8/15 925 |10/5 12/11__12/26 37301
Leader/Track maintenance| Sadaaki KURODA JIC - - ] | | | ] | ] |
Leader/Track . 527065 615 |74 712 | 858 826 9/15 9/26 11/7 1118 12/12 116 | 27
maintenance, Maintenance| Nobuyuki MATSUO | JIC L I L L I
Planning
/ . 623 7/107/237/28 8/23 10/2¢ 11/1 12/3 120 2/5  2/16 3/2 516 6/10  6/3 82 21012 922 10/1¢ 12/8 12126 1/12 /11 225 | 314 323 49 5/17 526
Mainapance plaming | Nobuyuki MATSUO| - JiC - - —— EE— - e . — - — — -
12/11-
X 12/26 7/15 8/13 927 10/9 10/28 11/20 1124 2/14
Deputy Leader/ Structure | Mitsuru TAKAMI JIC I L L I
L1/3-1/12
ilw: inistrati . . 623 713 8219/7 9/9 110/6 1020 11/20 11/2512/25 _ 12/30 129 26 32 3/6 413 421l 522 |6/l 72 12|85 /12 107 10/12 412 4120 524 71 9/6 9/129/28 103 1121 123 1/17 1123 211
Rmizgywﬁu::;:f.ﬂwn Hiroshi KOMATSU | JIC | S N S S S S S ES— — EIN  EEEEE | S E—
Tomohiro AIZUKI : . 1173
suremes ipme 8/58/6 826 9/3 10/6 -8 10/24 11 1201122 I 49 4/12 5/17 523 1271730
Frocurement of BWpment puyoshi NAKAMURA) Sumito n’ 'ma " 0w B 1128 10750 1 ] n
(Yuuichi TANIGUCHI) mo
Ryuuhei MITANI
Signalling and P
Telecommunications (Kiichi JIC 92 9/8 2/ 3/2 927 105 12131227
TAKEMURA) ] ] ] |
8/23 9/8 2/8 3/9 9/25]10/5 12/13 225 9/28 1073
Rolling Stock Makoto ISHIKAWA | OCG [ ] [ [ [ |
Osamu HAGA
) Hideo FUITWARA 9/2910/1:10/20 10/27 11/3__11/24 1/19 219 320 413 528 6/15 83 8/15 921 {1011 116 12/6 118 |26 222 314 3023 412 6/3 62472 7/18 9/1 9/17 9/26 10/9 12/112/11
Track Maintenance (l\ﬁlasam WAKATSUlzI) NSG I N | | — | | | _—_— N ] &N | N . ||
(Kazuhiko MURAO)
Mltsurq TAK‘. \MI 8/28 2/2 32 121112727
Earth Road Bed (Kiyoshi JIC ! — —
MIYAMOTO)
_ _ Shunji MORIHARA 8/259/8 210 2/22212€ 3/9 10/1[10/5 12/112/2
Train Operation (H]deharu JIC - — | [
IGARASHI)
. 625 713 8/19 10/6 9/29 10/10 312326
Coordination Mituru TAKAMI JIC [ 1 [ ] [ - —
) Keiichi 929 10/11022 _ 11/17 12/22 | 1/4 1013 __10/18
Track Maintenance(2) KOBAYASHI NSG I — — [ |
(Hisayoshi MITSUI)
MakOFO TOYA w7 lion 1013 __10/18
Track Maintenance(3) (Shigenori NSG — -
TANAKA)
i i 10721173 121 12722 1013 __10/18
Track Maintenance(4) Hisashi KOMATSU NSG 1 -
(Takashi ITO)
. 21 217
Track Maintenance(5) Masahiro OSANAI | NSG -
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TREHNS. BRIZETDHHERME
1. Railway Institutional Management
It is reported in the section 4-1-6 of this report, and its detail is reported in Appendix-3 of 5™
JCC’s Project Progress Report.
2. Track Maintenance
It is reported in the section 4-2-6 of this report, and its detail is reported in Appendix-3 of 4"

JCC’s Project Progress Report.

* All JCC report is attached as appendix-8 in this report.
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As shown in Paragraph 4-2-2 of the main text.
These equipment and tools were donated to MR with attached letters.
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H JICA Expert Team

No. 348, Corner of Merchant St., & Theinbyu St.,
Lower Myanmar Administrative Office,

Myanmar Railways Botahtaung Township, Yangon, Myanmar
Tel: +95-1-298630

Date. 5% Februarvy, 2016

Keiichiro NAKAZAWA
Chief Representative
Japan International Cooperation Agency

Myanmar Office

Subject: Delivery Certificate for the equipment Supplied under The Project on Improvement of

Service and Safety of Railway in Myanmar
Dear Sir,

We would like to express our appreciation to Japan International Cooperation Agency (JICA) for

the Project on Improvement of Service and Safety of Railway in Myanmar.

In this project, we had handed over properly equipment to Myanma Railways. We hereby would
like to submit (2) letters of delivery certificate from Myanma Railways as attached to JICA
Myanmar Office.(2) letters are No.005-Planning-2015 (1% June,2015) and No.005-Planning/2015
(29t January, 2016) .

I would like you to arrange “Receive letter” for our team.

We will be happy if T could receive a letter from you for the confirmation of receiving the (2) letters
from Myanma Railways

Thank you so much for your kindly cooperation.

Sincerely yours,

Nobuyuki MATSUQO

Leader
JICA Expert Team
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THE REPUBLIC OF THE UNION OF MYANMAR
MINISTRY OF RAIL TRANSPORTATION
MYANMA RAILWAYS
NAYPYITAW

TELEPHONE - 067 - 77000

FAX NO. - 067 - 77016
No. 005 - Planning - 2015

P ' Date. 1% June, 2015

To
JICA Expert Tecam for
The Project on Improvement of Service and Safety of Railway in Myanmar
Address: No.348, Corner of Merchant St., and Theinbyu St.,
Lower Myanmar Administrative Office, Myanma Railways,
Botahtaung Township, Yangon Myanmar.

Office Tel: +95-1- 298630
Attn: Mr. Hiroshi KOMATSU, Railway Administration and Management Expert

Subject; Delivery Certificate for the Equipment Supplied under The  Project on
Improvement of Service and Safety of Railway in Myanmar

Dear Sirs,
With regard to the captioned subject, we, Myanma Railways, hereby confirm the
completion of the delivery of the Equipment listed in the attachment 1, which is supplied

under the Project on Improvement of Service and Safety of Railway in Myanmar.

With Best Regards,

for Managing Director
Aung Win
General Manager (Technical & Admin)

Myanma Railways
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Attachment 1: Equipment List

for the Project on Improvement of Service and Safety of Railway in Myanmar

No.| ltem No. |ltem name Totall
supplied
1 1 Rail joint expandor 1
2 2 Sleeper replacing machine 1
2 3 Gas cutting machine 2
4 4 Rail lifting machine 3
5 5 Track master 1
6 6 Measuring insturument for train swing 1
7 7 Swager for back bolt 1
8 8 Analog standard gauge 5
9 9 Instrument detection for track 9
10 10 Measuring insturument for rail wearing depth 2
11 11 Gap gauge 5
12 12 Taper gauge 5
13 13 Thermometer for rail 5
14 14 Squar for rail 5
15 15 Cloth measuring tape (30M) 5
16 16 Steel measuring tape (30M) 5
17 17 Squar 5
18 18 Slate pencil, Chalk 4
19 19 Tie tamper 1
20 20 Beater 18
21 21 Shovel 18
22 22 Bar 35
23 23 Spike hammer 13
24 24 Panpuller 18
25 25 Jack for rail 40
26 26 Equipment for ballast tamping 5
27 27 Generator 1
28 28 Generator 5
29 29 Shovel 9
30 30 Dump Shovel 9
31 31 Shovel with blade divided into multiple 9
32 32 Hoe with blade like nail of wild goose 9
33 33 Hand screen 15
34 34 Hoe with blade of traiangle 9
35 35 Wooden maul 9
36 36 Basket made by bamboo or plastic 9
37 37 Jack traverser 10
38 38 Rail sawing machine 3
39 39-1 Rail boring machine 3
40 39-2 Core cutter 10
41 40 Rail bending machine 1
42 4] Rail carrying machine 9
43 42 Rail carrying tongs 9
1/2
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Total

No.| Item No. [Item name "
supplied
44 n Shovel (Square) 18
45 Shovel (Round)
46 44 Single open ended spanner (41 size) 9
47 45 Chisel 5
48 46 Rail fork 5
49 47 Disc grinder 5
50 48 Power wrench 5
51 49 Low joint maintenance machine 1
52 50 Spanner for joint bolt 41 size 9
53 51 Rail grinding machine 1
54 52 Hydraulic lining machine 5
55 53 Low roller 7
56 54 Chisel with handle 3
57 55 Spanner for bed plate /rail brace 7
58 56 Adz 9
59 57 Hand hammer 9
60 58 Spanner for huck bolt (30 size) 30size 9
61 59 Engine drilling machine 13
62 60 Drill 22 mm 13
63 [ Gouge 9
64 62 Electric saw 5
65 03 Boring machine 3
66 64 Sleeper carrying tongs 9
67 65 Pad remover 9
68 66 Light track trolley 5
69 67 Spanner 2
70 68 Track Jack 9
71 69-1 Brush cutter 4
72 69-2 Chip cutter for brush cutter 4
73 70 Low elasticity pad 20
74 71 Track Shim 20
75 72 Huck bolt 40
2/2
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THE REPUBLIC OF THE UNION OF MYANMAR
MINISTRY OF RAIL TRANSPORTATION
MYANMA RAILWAYS
NAYPYITAW

MR
0O

TELEPHONE - 067 - 77000
FAX NO. - 067 - 77016

NO. 005-Planning/2015-
Date : 29 January, 2016

To
JICA Expert Team for
The Project on Improvement of Service and Safety of Railway in Myanmar
Address:  No. 348, Corner of Merchant St., and Theinbyu St.,,
Lower Myanmar Administrative Office, Myanma Railways,
Botahtaung Township, Yangon, Myanmar
Office Tel: +95-1-298630

Attention: Mr. Hiroshi KOMATSU, Railway Administration and Management Expert

Subject: Delivery Certificate for the Equipment Supplied under The Project on Improvement
of Service and Safety of Railway in Myanmar

Dear Sirs,
With regard to the captioned subject, we, Myanma Railways, hereby confirm the
completion of the delivery of the Equipment listed in the attachment 1, which is supplied

under the Project on Improvement of Service of Railway in Myanmar.

With Best Regards,

for Managing Director

Aung Win

General Manager (Technical & Admin)
Myanma Railways

A-6-17



Attachment 1: Equipment List
For the Project on Improvement of Service and Safety of Railway in Myanmar

No. |Item Name Total
supplied
1  Analog standard gauge G=1000 8
2  Instrument detection for track 8
3 Tie tamper 8
4 Generator 8
] Equipment for ballast tamping 8
6  Basket made by bamboo or plastic 40
7  Light track trolley lton G=1000 8
8  Rail lifting machine 10
9  Jack for rail ' 48
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HEEM 7. GRARER (00 ZFEFH

- Appendix-7-1
Minutes of Discussion 1* JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar,

- Appendix-7-2
Minutes of Discussion 2™ JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 5" March, 2014

- Appendix-7-3
Minutes of Discussion 3" JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 3" June, 2014

- Appendix-7-4
Minutes of Discussion 4™ JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 2™ October, 2014

- Appendix-7-5
Minutes of Discussion 5™ JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 24" December, 2014

- Appendix-7-6
Minutes of Discussion 6™ JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 6™ March, 2015

- Appendix-7-7
Minutes of Discussion 7" JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 17" July, 2015

- Appendix-7-8
Minutes of Discussion 8" JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 29" October, 2015

- Appendix-7-9

Minutes of Discussion 9" JCC for “The Project on Improvement of Service and Safety of
Railway in Myanmar, 29" January, 2016
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- Minutes of Discussion

1% JCC for * The Project on Improvement of Service-and Safety of:Railway in Myanmar”

1. DATE 28 August, 2013 10:00am~12:00am
2.PLACE . . Meeting Room of Myanma Railway Head Quarter
3, ATTENDANTS

3.1 ‘Mvaiiiar Side

Myanma Railways
GM ({Inspection) . Mr. Ba Myint
GM (Operating) Mr.MyintWai
Deputy GM (Mechanical) Mr. Thet Lwin
. Deputy GM (Goods) Mr. Thura Aung Myo Myint
Deputy GM (Civil) Mr. Maung Maung Thwin
Deputy GM (Planning) Mr.Htaung Sian Kan

3.2-lapanside
JicA Transportation and ICT Division 1

Transportation and ICT Group

Economic infrastructure Department Mr. K.Imia (Adviser), Mr.T.Chokki
JICA Southeast Asia Division 4

Southeast Asia and Pacific Department Mr.T.Kon{Adviser), Mr. A. Fukuyama
JICA Myanrmar-Office Mr, M.Morikawa(Project Fomulation Adviser)
JICA ExpertTeam  Dr.S.Kuroda(Leader:Track maintenance),
Mr.N.Matsuo(Sub-leader:Maintenance Planning),
Mr.H.Komatsu(Operation maintenance),
" Mr.Y.Taniguchi(Procurement of equipment and material),
Mr.X.Miyamoto(Track maintenance 2), '
Mr.Ishikawa(Rolling Stock),
Mr.H.Igarashi{Train Opeération),
Mr.M.Takami(Coordination),
JICA Railway management

Adviser Mr.M.Higashi
Observer JICA Study Team (MYT-PLAN) Mr.J.Shibata(Project Manager),
' Mr.l.Numata(Train Operation)
Sumitomo Corporation Asia-Pte.Ltd.NayPyi Taw Office
Mr.M.Yamato{General Manager)

Interpreter Mr.YeTunOo

& 1
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4. SUBJECT Explanation.and Discussion of Inception Report{iC/R)
5. HANDOUTS Inception-Report(IC/R) ,

Power Point document for explaining Inception Report '

Three kinds of letters

* JICA Expert Team Schedule until October
‘e Selection of the Pilot Section
) e Additional Questionnaire
List of members of JICA Expert Team with face photos

6. GREETING S BY JICA : o :

‘Before the start of explanation and discussion of IC/R, Mr.Chokki of JIcA Headdﬂarters gave an
oi:ening address and at the same tirme delivered the following comment and request for the Project.
(1). This Project is not a Yen loan project, but a technical cooperation project aiming at
technology transfer.
{2). We should be grateful, if MR could ‘ kindly, arrange smooth import of related
equipments/tools from Japan, and prepare.track materials such as rail, ballast
etc.,necessaryfor track maintenance OJT in proper timing. '

7.MAIOR SUBJSECTS .
7.1 Presentation of IC/R
" IC/R was presented and explained by Dr.Kuroda , leader of JICA Expert Team, and it was
accepted by MR in priniciple.
7.2 The following three letters wiere éxplained by Dr.Kuroda.
: (1) The letter proposing the Pilot Section and requesting confirmation of it by MR .
. {2) ‘The letter describing the working schedule of JICA experts in August, September and
- October and requesting the arrangements necessary for JICA experts activities.
. (3) The létter requesting prowsron of reievant mformatmn ‘requested by. the additional
Questionnaire.
* 7.3 Major Points of discussion :
(UMR : (@) MR will be responsible for clearance of necéssary equupments/tools to be prowded by
Japan side for the Project. '
:(@ MRhasalready prepared necessary track materials to be used for on-the-job training of
' track maititenance. JICA experts shoufd make checking the ballast whether right size or
not before start the prolect
:(® Working schedule of JICA experts in August, September and October has already been
confirmed. MR will suitably deal with it.

%

(2} MR When was the vibration of vehicle running on the proposed P:lot Section measured?
JICA Expert : It was measured in March, 2013.
MR : In the period from March to August, any specific renewal work has not been executed,
accordingly the measurement in March does not raise any specific problems.
{3) MR: JICA Expert Team is proposing the Pilot Section, and is requesting MR to confirm the

proposal. Are there any possibilities to modify the proposal?
P AK
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JICA Expert:

pilot Section is selected with due consideration on the kinds of track maintenance work

technology to be trahs Fiad to MR staff. ‘Diffefence of opinions between MR and JICA

- Expert Team :if.any.,can be adjusted in the first week of. September , during which

preparatory work such as driving in the posts is carried out, -

MR: " We would like tohave the discussion in the first week of September on the location of
C the Pilot Section. JICA experts and MR staff will survey the proposed Pilot section
' together using the rail car. -
2ot At that time, please check the size of ballast.
" JICAExpert: * Please provide us with the specification of ballast.
CMR - Wewilldo.
(A MR: Does proposed Pilot Section include both the up line and the down line?
“JiEA " Expért:It includes both lines. .
(5) MR: How many trainees will be involvéd it job training of pilot project?
~Jica Expért: Members of gangs are planned to betrained:
Nuriber of trainees will be aboiit 30 'With-respect to details, we would like to discuss
with MR. We are also planning to make dse ofthétraining center of MR.
(6) MR: is welding work technology included inthekinds?of maintenance work to be transferred
2 ' to MRstaff? We would like to get training of welding technology. :
_JICA Expert: Yes, it is included. Them'i‘rt welding is used by MR, s0 if-the quality of Thermit welding
' ‘used by MR has some. problems, we will investigate the problems and make
recommendations. ‘ _ . :
{7 ) MR: In the: period of 1"'week of September during which discussion en the location of the
' Pilot Section will be held , we would like to request JICA experts to examine the
e equipmentéltools possessed by MR gangs. _
JICA Expert:  Yes, we do. As one countermeasure to improve rail joint portion, we would like to
: " propose one design of fiskiplate of ril joint. '
(8) MR: With respect to equipments ftools to be imported from Japan, tax and import license
o fee exemptions can be assured. Schedule of technology transfer of track maintenance
" has already been informed to the relevant track maintenance organizations. The
answers to the Additional Questiofinaire are being prepared and will be completed
soon. ' . ‘6 '
{9) MR: Which rail will be used in the pilot project, new or existing rails?
JICA Expert: it will be confirmed while implement the project. '
.Sept 5, 2013 Nay Pyi Taw
t y
@g} ‘.q'{ U Thurein Win : : Dr. S.Kuroda
> - Managing Director ’ Leader of JICA Expert Team
A\ ~ Myanma Railways '

e
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Minutes of Discussion
9nd JOC for “The Project on Improvement of Service and Safety of Railway in Myanmar”

1. DATE 27 February,2014 10:00~12:30am
2. PLACE Meeting Room of Myanma Railways Headquarters
3. ATTENDANTS

3.1 Myanmar side

Managing Director U.Thurein Win
General Manager(Technical&Admin.Support) U.Saw Valentine
General Manager(Civil ) U.Tin Soe

General Manager(Mechanical and Electrical) U.Aung Win

Deputy General Manager(Planning) U.Htaung Shan Khan
Deputy General Manager(Civil) U.Than Htay

Deputy General Manager(Finance) Daw.Thi Thi Nwe
Railway Policy Advisor Mr.M.Higashi

3.2 Japan side

JICA Transportation and ICT Division 1

Transportation and ICT group

Economic Infrastructure Department ~ Mr.T.Chokki

JICA Expert Team Dr. S.Kuroda(LeaderTrack maintenance),
Mr. N.Matsuo(Sub-leader:-Maintenance planning),
Mr. H.Komatsu(Operation maintenance),
Mr. Y. Taniguchi(Procurement of equipment and material),
Mr. K. Miyamoto(Track maintenance),
Mr.R. Mitani(Signal&telecom)
Mr. M.Ishikawa(Rolling Stock),
Mr. H.Igarashi(Train Operation),

Observer Sumitomo Corporation  Mr.M.Yamato (General Manager)
Interpreter Mr. Ye Tun Oo
4. SUBJECT Explanation and discussion of Progress Report

5. HANDOUTS (1). Progress Report(PR)
Power Point Document of PR for explanation
(2)Text Book for Training Program of Cause Analysis of
Accidents/Low Service Level and HEstablishment of

Countermeasures

1

~
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(3) Article in the Journal of Japan Railway Civil Engineering
Association introducing” The Project on Improvement of
Service and Safety of Railway in Myanmar

(4) Photo List of Members of JICA Expert Team (The newest

version)

6.0PENING GREETING
6.1 U.Thurein Win ,Managing Director ,Chairman of JCC

At the beginning of the last year, in the top meeting between Myanmar and Japan,
the Japanese Government agreed upon the cooperation with the Myanmar
Government in the field of railway transport. Since then, Yen loan projects,
free aid projects, and technical cooperation projects have been planned and
programmed.

Technical cooperation of “the Project on improvement of Service and Safety of
Railways in Myanmar” is the first realized technical cooperation in the field of
railways.

This Project was initiated according to ROD agreed upon between MR and JICA
in March 2013.

According to this Project, the following various cooperations have been promoted.

* 74 items,610 quantities of track maintenance equipments/tools have been

provided to MR.

* 11 track maintenance related staff of MR have been trained for two weeks
recently in Japan.

* 90 officers of MR have been trained in the training program focused on accidents
analysis, and safety and service level improvement.

* At present, track maintenance training is being executed with the use of modern
Japanese track maintenance equipments/tools 1In the section between
Thingangyun and Ledaunggan.

On the Myanmar side, we are making every efforts in the smooth acquisition of
visas for JICA experts, in exemption of import tax for track maintenance
equipments/tools imported from Japan to Myanmar country, provision of
working offices in Nay Pyi Taw and Yangon for JICA experts, and so on.

In the first JCC. we could have active and fruitful exchange of views regarding the
smooth execution of the Project. It is sincerely hoped that in the 27¢ JCC, we

could have active and substantial discussion in the same way as in the first
JCC.

2
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Last but not the least, we MR, express the sincere appreciation to JICA experts for
their cooperation with MR in improvement of safety and service level of MR.
6.2  Mr.Chokki , JICA Headquarters

It is our pleasure that the whole track maintenance equipments/tools
offered by JICA have arrived at the Pilot Project site.

In this regard, we, JICA ,appreciate very much MR for their efforts in smooth
import of these equipments/tools .With the arrival of these equipments/tools,
full-dress track maintenance training will be executed soon.

It is our pleasure to inform our MR colleagues that the activities of technology
transfer of track maintenance in the Pilot Section have been introduced in an
article of a well-known journal of railway engineering in Japan.

Today, in the 20 JCC,JICA expert team will present the Progress Report
describing the status of the progress of the Project.

We should be grateful, if JCC members could kindly examine the Progress Report
and provide the various advices for smooth and effective execution of the

Project.

7. Presentation of Progress Report
Progress Report was explained by Dr.S.Kuroda, Leader of JICA Expert Team, and
Mr.N. Matuso, Deputy Leader of JICA Expert Team, and it was accepted in

principle.

8. Major Points of Discussion
(1) MR: (D Track maintenance is very important for safe train operation. However,
MR is in shortage of skilled track maintenance staff.

Measurement of track conditions by instruments is very important. We
expect JICA experts to train the young MR staff with respect to
measurement of track conditions with use of measurement tools.

@ MR have 200 sets of tie-tampers although their performances are not
good. Is it possible to make use of them with the suitable modification
such as replacement of parts?

@ “Finger pointing and confirmation” is a splendid method for ensuring

the precise work.
@) We are very happy that JICA provided us with a train vibration
measuring device. Is it possible to evaluate the track conditions

between Nay Pyi Taw and Mandalay by measuring the vibration of
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train with this device? If we could find the locations of bad track
conditions by vibration measurement, we can efficiently repair the
track.

® In reviewing the track maintenance manual, kindly discuss with MR
staff concerned, so that the revision could be made with due
consideration on MR’s practical situations.

JICA Expert: With respect to @ above, it may not be practical to use MR
tie‘tampers with replacement of parts. We have been informed that MR
have 10 sets of tie-tampers similar to Japanese ones. We would like to
propose a plan to suitably combine these 10 MR tie-tampers and JICA
tie-tampers for track tamping.

Regarding @ above, we would try to comply with the request. However,
kindly inform us of your request of measurement one week in advance.

With respect to (8 above, we would try to comply with your request.

(2) MR: MR needs vehicles to comply well with the tack condition. MR’s vehicles
have frequent failures and there are many problems with respect to
bogies ete. Kindly teach us what kinds of vehicles MR should have.

MR is now planning to purchase new DEMUs. Kindly advice us what
types of suspension should these DEMUs have.

In the Yangon — Mandalay line, there are 400 vehicles, and MR have to
replace 3200 pieces of spring coils every year, namely replacement of 8
spring coils per vehicle per year.

It means that % of 32 spring coils installed in one vehicle are replaced
every year. It isa very bad situation.

MR would like to find out suitable spring coils to comply with the track
condition,

JICA Mr.Chokki: The Project is the technology transfer project focused on track
maintenance technology and improvement of safety and service level
through the accidents/ low service level analysis. With respect to
cooperation with MR in the ficld of rolling stock, JICA would like to do
it by other separate projects. However, provision of relevant
information can be made through rolling stock engineer of the Team ,

through Text Book used in the Training Programme,etc.

(3) MR: Regarding the cost of this Project, whether it should be or should not be
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put in the Myanmar Railways budget .
JICA Mr.Chokki : This questions will be answered after getting the idea from JICA
Headquarters in Tokyo.
(4) MR: How MTTs and tie-tampers can be used properly?
JICA Expert: MTTs are used in the track maintenance of the long section.
Tie-tampers are used for the tamping of turnouts or for spot

maintenance.

(5) MR: What kinds of trainees should be selected for October training in Japan?
JICA Expert: We are now training 20 middle class management experts (such as
divisional officials) of track, train operation, rolling stock and signaling
& telecom in the “Training Program of Cause Analysis of
Accidents/Low Service Level and Establishment of Countermeasures.”
MR officers of the similar levels are recommended for training in Japan.
One DGM level senior management officer is advised to be included in

the trainees as a leader.

(6) MR: In case of measurement of train vibration, not only the track conditions but
also vehicle conditions will have effect on magnitude of vibrations.
Accordingly good conditioned vehicle should be selected for measurement
of train vibration.
JICA Expert: We agree with the opinion.  We are now measuring the train vibration
to confirm the effect of track maintenance once per two wecks.  We are

trying to chose the similar vehicles for measurement of vibration.

9. JICA Mr.Chokki’s comments:

(D With respect to ballast supply for track maintenance, we appreciate very
much MR for their efforts in supplying the required amount of ballast
with proper timing.

We should be grateful if MR could kindly continue the proper and timely
supply of ballast so that the track maintenance training could be
executed smoothly.

@ With respect to working hours for training in the season after the middle of
March and allowances for overwork of MR staff.

In the season after the middle of March. It becomes very hot in the

Yangon Area. The government and the media warn that the people

(@]

T ok

A-1-2-5



should not be outside their houses from 10 A.M. to 4 P.M. ,if going out is
not necessary.

With the condition of this situation, in order to keep the health of workers
in good conditions, we are planning to set the working hours from 7
A.M. to 11 A.M., instead of the current working hours from 8 A.M. to 12
AM.

The MR workers participating in the training program must do the other
maintenance work of duty in the evening or at night, in addition to the
work for training.

This situation puts a big burden on them. We should be grateful if MR
could kindly consider some suitable allowances for the trainees to
comply with their overwork.

MR: We will consider the matter suitably.

10. Closing speech by the Chairman
It is a pleasure that there have been many substantial exchange of views
on various matters in this JCC.
From now on, MR would like to continue their efforts in cooperating with

the Project as much as possible.

March 5, 2014 Nay Pyi Taw
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U Thurein Win / Dr. S.Kuroda
Managing Director Leader of JICA Expert Team

Myanma Railways
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