Sy v—E
S v R —BREAMEREE
[FEEE Rl ZiE]
XBERBES

Ek29F 2H
(201 7%)

WILITBUEA
EFREH#E (JICA)

BARaVUHILE2 oYX EHt

PN

JR

17-035




B X

1. BHEHE R
11 BHEDIEE LR - o cv e 1-1
1.2 SEBREEFEMETE - o 1-2
1.8 FEREENBRR TR S mm Jl v ov e et e e 1-3
T4 EEBRARG - o 1-5

W oW oW oW w

DR NN NN NN NN NN

. BHEDXENE

T O EEBIEHER oo 2-1
2 -U-_ t“xﬁﬁ{%’ﬁ%’ 1 IEI (3/20_4/7) ............................................ 2-3
3 BRBASE - BRERE. HhF - U RILBHE (5/15-22) oo 2-5
3.1 ERBAZE - BRERBEME - - oo 2-5
3.2 HETR « R TRILBHE oo 2-7
4 fé . %ﬁg&{ﬁﬁﬁﬂ% (6/‘] 2-1 7) .......................................... 2-9
4.1 féﬁﬁﬂ% ............................................................. 2-9
4.2 %ﬁgﬁ{ﬁﬁ}”@ ......................................................... 2-11
5 ﬂ_t“xﬁﬁ{%% 2 @(8/2_‘]0) ............................................ 2-12
6 -U-_ t“xﬁﬁ{%% 3 EI (‘]0/8_1 3) ........................................... 2-28
7 -U-_ t“xﬁﬁ{%% 4 EI (‘]/‘]6_21) ........................................... 2-32

. FEORYEY
1 BERBAETITETz Yoo eee et 3-1
2 BHEEDEBAR (H) - 3-2
3 OBBEFALALLMER o 3-11
A BB e 3-28



HTREH
ERHTEEEN

1
2
3
3
3
3
3
3
4

A
.2
3
4
)
.6

FE&

PHEE R -
HEEH -
HEEH -
PHEE R -
HEEH -
HEEH -

HRBRLE

H—E XBHE (3/20-4/7)

BREAFE - BRERMR. T - b RILBHE (5/15-22)
Z& - BARKHHE (6/12-17)

H—E X#HE (8/2-10)

H—E RHHE (10/8-13)

H—ERFHE (1/16-21)



1. M=

AHHED BEIE, 4H%OAARE I v ~—0FRESIFICI T 5 AM B R T o BRI L
ZHNE LT, v o~ —BUNOFREEAT RO M T 723348 %217 9 KiCdh 2,

BARRZIE, SRESEINGEREOREZB L T, Iy r~—EREE (A v ~—fH
4. Ministry of Transport and Communications, 2L F, IMOTCJ] &£\ 9,) KNI ¥~
—[E& (Myanma Railways: LT, TMR] &9 ,) BIREIZXH L, %O ¥ o ~—IZBI1F
2 R A2 HE O 12 T 5-9 2 ARFRO Je e SRE H i o OSBRI — E A EZ/EI T 5,

1.1 BHEDBEREBM

(1) &

Iy v —TlE, 01 HEORBBER. Vo a2 BiF 5 A1 OISR DL KICEE
WV, ZRFTFEAH KL TV D, SHEIZ OV TIE, BEREROEBFLRAEA TR Y | FIEHE
IEOUAR - FIH B2 EOHEM B L FELTWD, T, I v r~—08E T,
BRI % O SIS RAL N BHE A IRPL & 72> TN D,

ZOXH et Ty e v XA FET = — X1 (GEESWH ). 201449
AL/ARED | \ZoWTIiE, a2 b7 7 2 —fES LHEMEAFICHBTETH DL DAL
TP FURREGESUEFE (FEESW /). 2016510 A L/AFRHD) | OFEMIERET b A
TETEY, $hEoafIb THEIL, SFEIITHEAI ELTND,

FBUE, [BRHEPRER S X T L R OCREEMEARFHE (BEE W ). 2014437 G6/A
fErE) | & TehEZ et - —eRxm by s b (FEiig : Fiffph7eY =27 b, 2013
FE5H~20164E3H) | 2B LT, 2 v o ~—O8GEDORE EHCAMBERILR DI
WTHERINTWD, BAROFHZENE SR A LEASIL, DAL T ZAZDONT
b FRLEMB T = FBBEAS L LTWD,

LIboi@y . AARBIFIES v o~ —OFKES B LIERAYIC S 2 32 L. MOTC &
DFEORDEX HIREVOOH D, AWHEZE L T, HHERIC L WA BRSO ZRHEIR
BrafEteZ LIk v, MmEkEL & ONZHL HiE ki 4> B < O Wi [E o ) Btk & — et R &
L ENLEENTND,

(2) BWY

AWHETIZ, MOTC X' MR BMREIRI L, 4B D v o~ —IZBIT 5 EGE MO
53 2 AR O SetERE S K OB Y — B R FIZOW TR T H & & b,
BIfEZ U, 2 v~ —BUFOSE R ko LICaF 2 g2 2 L2 HME LT
Fhti %,

XEE T, MRS (AHLEE b BUGIER £ TOMRAWEEZ M%) &L, Jvr~—

1-1



BUF R D H 7 o 2 —s3— MBI MR &9 5,

1.2 REXRBHE

(1) FARI &

BAMND OFMN T E L CEM SN [$EREN - h—vAm ETay =2 b B—
EOREEFTDICE SO, BAMN R v o~ —MOFEAM L~V 247 L2 9 2T,
WHEZ v 7T KaAE, EFIRRIDECTEEL, vy r~v—MO=—X 52 THAED
B ZAn 2 72720 Th D,

ZIT, AEBIZBNTH, Ivr~vy—ll0EZELZRY ANLETHEDDLZ L & LT,
BRBZIE, HMEAZE T T MR BEN, AAROEEBER, VA7 A, HEIFICET 2%
BETHELEEHIC, BAPHIICE L ERILmOPIE S AT DMZOWTHEENERE D L9
HET e 7T Ak Lz,

WHET 1 777 ADOVERIC Y 7o o T ISATEOE NEBE /18R (LT, TJICA) &V H0),
BERFERASE & 2 DBHENEIC DWW TERNCH R E s 1T - 72,

(2) s
Oz e DR

P RHE CRALmT . BIGET) . BREESE - BERE, #F - oo, e B
fRHE & L7z,
@hIE DI

BRI (RU—RA b BEEELEH) 208 LIERNE ST 20, LEIDS
LT, BEORMZITV., V=2 ay | HEXEELEZD UT- 72, RBITIE, *
v RF—BUT< o MR OBHERiRR 21 Lz, D%, FEEREOMWEEED T\ LT, MR
ML BGICER L — EAREBICEY AT N E W) BERH -T2 Z D, —H,
YUAUIRRHERR, v VRO EH L THEERIT o 7,

OWHE B DOFER « Fnik L~ DR

HANZ ED LUV DOHHEENRSINT 200, E Vo7 RETOATLREZD, HHEFIC
B2 ZT T 0, EECEREFLEL T, HHEB OIMESCHFHES L L AR T
ERS RNl Uy

@i, WROTN

HBBILANTIC T > — R R L, M THICT vy — PEEI LTz, 72—
ML, ERICETIREL ISR OBEEREIZONWTOREHE RO, vk, 77— L
DIAEIZSVTH, JICA DAMHENH LT ADED HER L, EliiiconT b,

1-2



ARG E

HED ERRFHIRE Y
(LT D

T, Sk ocE
NN el Bl

|

1.3 REFIERVRT7Z21—L

AHHEDFEMEIZ S 7> TE, I v ~v—iF
—HEFEARa Y LZ Y (BT,
ik, JICHRI ¥y or~—TITHo2bDE L,

R a— U ONTIL, FRHFTEEEE D, HESE

AIr MRICEBE5HOWHE D ) F 2 T LDUGE

ULF%%MRE@%%MHNMMiVVV
[JIC) 2\9,) 734k

- = >

TITHZ &L, MHEDE

LT DOF 1-1~6 |27,

# 1-1 51 [EAHEFRE
No. | Al B | B F & =pi=pi iLE GHREES)
1 3 20 H | iKH Yvaty Yvaty § 250
2 3| 21 A |y vty 2 v v —[EE R R
3 3 22 | k Tvay BIESETRS
4 3 23 | Kk T3y BIESERS
5 3 24 | K | qvay F R JICA X ¥ > ~—E%, B
6 3| 25 | & - EREY
7 3 26 + R p - RIS BR 16 e
8 3 27 H BT p = RIHE BRRE HE i
9 3 28 A AL p = MR A&tk, V—27 33 v7 (GM)
10 3 29 DS TR - MR Atk #HEFHH ik
. MR Atk W— b ASEEEHE
Hope 0] K ik GREME. AN )
e MR At #— b ASKEREIHE
28] 8L A ek (RSE. AtLHESE)
. MR At H— & AELEIHE
B4 e Aeh GREME. A4 )
14 4 2 + | - Yvaty Yvaty B
15 | 4 3 H Yvaty TIHE BRARE i
16 | 4 4 A YyaTy 2 v —[EHEREEHE  GM E RS
3 N — [ R A = =) :E%\ 7R
17 A . K | ety . {gg]/v E#mE R HIBREE R
18 4 6 7K A H It [E
HEH - 8 (3/23~), B2 (3/20~)
F£ 1-2 5 2 EWHETRE
No. | A | H | W 7 & 18 1A s GRS
1 5 15| B | kM Feh - - j220]
2 5 16 | A R b - MR At
3 5 17 | K A MR At BRBHFEHHE
4 5 18 | /& AR - MR At BREREHHE
1 5 19 | K AL - MR At #1F - b RRHE
2 5 20 | 4 - MR Atf, H#T - %‘/*Mﬁﬂ%
3 5 21 | £ | - Yvay A B
4 5 22 | H % H Jai [

HIEE « #(5/15~), WEG/15~), B (5/18~)

# 1-3 % 3 mIbHMEER
1-3




No. | H | H | # 7 & fE A Hy L GHRES)
1 6 12 | B | ikMH b= AT - B @)
2 6 13| A b N - MR Att:
3 6 14 | k R p - MR Attt ZaeiHE
4 6 15 | 7 TR - MR Attt e
5 6 16 | K | 47~ Yay L 2aaRlE] MR Atk EHREHHE, BE)
6 6 17 | & A H
HES - IR 6/12~), #FH(6/12~), #iAk(6/16)
# 1-4 5 4 [RIHHE Eik
No. | H | H | # 5 & T8 A Hy L GHRES)
1 8 2 | k| Bkm AT A - j220]
2 8 3|k - MR Atl, ¥ — b 2HE
3 8 4 | K TR - MR A&ft, ¥— b 2WHE
4 8 5 | 4 RN - MR A&ft, ¥ —E2WHE
5 8 6 | | # - Yvay vty B
6 8 7 A v Yvaty RIS BR 16 1E
7 8 8 | A Yvaty MR FE R, — B AHE
8 8 9 | k BEHE MR M &R, $—EAHHE, BE)
9 8 10 | 7k & H
HIES - R, B, BFF
£ 1-5 %5 EIWHETRE
No. | H | H | # & & 15 1A FE GHRES)
1 10 + | sH Yvaty Yy %)
2 10 9 H Yyaty B+ — B ARHEREf (b =B
3 10 10| A Yty YoV, Y—ERAWHE
S A FEa—lE (Y= )
R v PHERE (HEFLR)
5 10 12 | K | fva'v LRl Tru—7 v (IR
6 10 13| K jiH
RS 1, BFr, 2 (9 B, 10 HEMEH)
# 1-6 % 5 [AIMHE A
No. | A | H | # ¥ 7 fE YA Ho FLE GHRES)
1 1 16 | A | kM Yyaty Yvaty BE) - v =Y
2 1 17 | &k Ty F—EAHE (FEHR) - v~ ¥ L—Ei
3 1 18 | /& 2% H—ERHHE (= Z L —ER)
4 1 19 | & bR - HEHIE{EE - MR AT H A&
5 1 20 | & | AbT N - A MR AT H &bt
6 1 21 | + jiH

HIRE « R, R Ba) . A (20 AYRE)

1-4




1.4 SEhekH

Ty rv—lliE, MRAFEKRLELERSTTrY =7 NIV A, MOTC 23T 5, A%
BOMERHEEZ (I 5720 KD H D32 F—7217 T/ < MR OBFERBINEE > T
WLV T I L BIFHRAHR LS bl TE T,

ARIDO A ZZAHER A LS FIITREOEY Th 5,

* 17 HHEFHR LG

HHEFH Y B R (Friai S & Te)

1 | —E2BHERE 1B | HAH. REMZ 3/20~4/7

2 | BRBAZE - BRI WS, mEMHZ 5/15~5/22

3 |#iF - bz FLUIRE 5/15~5/22

4 | A APE=N i 6/12~6/17

5 | Bkl AR —ER 6/12~6/17

6 | P—ERABHMES 2101 | KFEFH, REMZ, AFFIL | 8/2~8/10

7| B ABHER 3E | BFEH. BREFIL 10/8~10/13

8 | v—EAWHMER 4] | KFEH., REMZ. BFFIL | 1/16~1/21

EG R Rz, FHFEE, AL

1-5



2. BHEDE
2. 1 ZHBEAERHA

WHEBIEICHT7-0 . MR AL (3 A1 H) tWEHER (3HA 3H) ©20FTT, HHEDHR
BHE., D FICETL2ERAZBEITo T,

FFTJIIC LV, Jv o ~—DFKENHIZBTHAMERE N Z LT, SHOBETH
LY —v Zxm k- BEFEEREEONHES, BRI #E TrRE - BBRORE L TWDH 5y
BZOWTOMEEE L7\, & LT, HHEFREEZ P L,

HREIZOWVWTIE, MR #EIkE & L, 77—~ BICETEE K 40 4% MR 3RET 5
EERELL, Fo, AERN—TOEBEEARLTL08, LEIZLY o = Ml TfT
ZEULREIT AL ot

T2, ZOHDOERA % Kickoff Meeting & L, FEEEDOHHEIZ SV TIL 3 AR DB
fEZFHE L TWD EER BT, HEDREE ENRICOWTIEL, 4% I v or~—1ll & Dk
2LV, BESCHEOEFELRFT 52 L L L, FRHCERZEOBEMSEOEAZM -,
ZORRTOFEMARZEILLTOBEY Th o7z,

-
Z
9

®3H28H (A). 298 (k) PREBEOR - —E R
@3H31H (K), 4H1H (K  KEP—EA

@5 H16H (H) ~18H (K) BEV IV AL b
@5 A 19 H (K) BRY AT I
®5 H 20 H (&) HUFHEE - L
®6 A 13H (A) ~15H (K) BR - BRI BH 3

S, BfEmIC, OB I F—AE, FIEICOWTHEET 22 & & LT
EeDRAL, Y (PowerPoint, BhE%ZI5H) ZH.0 b LIZNAEE L, BROEAS
ZITHLEHIT, BERLT, V=2 av 7, HESLCEILEDLZ L L,
HBLFTICOWTIE, R E F—BT< ® MR OFMERRR (RN N 40 4) Z1ff
THTPEE L, R AMBR TITV, BRHINGEOBRI 2R, BT oZ &L L,
ZHUCHEDE, MRIZIE, BHEAEDORE L HEMRR (€I — U R) KOWHERM O &
B B R — N A E LTz,

ZORERE LTMR EOMT, AMEE 2016 4F 3 AR D FERMTHZ &, 3 H 28 H, 29
HITHRGM b A - eiiiiHERE & LT, RERNICHRE L #am . HERIRDO TN A %
HE+TH52L, 3H30H, 31 H, 4 A1 HIZ BRoRETHL Y —E XA LOEY HA
BRI — 7 v a vy T EFERTDH L, 2016 F4 ALUBEICOWTIE, MAEOE RS %

2-1



T BRI RE ZIRET D Z ENERE SN,

2-2



2. 2 Y—ERBEE1E (3/20~4/7)

(1) —Ee2pBOBR &S

T —ERADFEFIZHONTIX, 4 F TEEHRIHENMThiILTIRhrole, £, ¥—F
AEHETHZIENTEXS MR BE LD Z D, MR & LT —EAUEOMENE
IR TWT . ﬁ#@ﬂAﬁﬁﬁﬁﬁﬁé’kﬁ“%ﬁﬁokoMRﬁ%%HX&%’
%k&ofﬁwﬁhfw<t 21X, MR AL BB ENMETH D, T LT, TD%,
BGEMITIZED X ST éﬁﬂ%b WEETH D,

(2) ER%EZITTOHEKO LR, #HROEMNE

P—E 20K EIT, BRMEOEMRGLENVETH LN, TORNS, Ao EIc
P—EALEOBRRZIHML TCHLOLILERH D, TOEANL LT, AEOHEGM), &
RODGM)Z 7 ATIC, TV OREToTo, #HRNELTRROBY ThHD,

1. SREBORE P —ERIZHONT

2. WIS ONT

3. P—brRh#E (Awareness(K 5 %) & Kaizen(i#)) 122\ T

4. IS09000 >V —X|Z2>UW\T

5. PDCA (Plan Do Check Action) # A 27 /LIZ-2UWT

6. FHIEIZONT

(Z2%E)

- Awareness(K O X) + + - HOOWNHEHMNOA L DR TRE X T06H X

- Kaizen(d%) + + + + -« D ORI EIEL, K BUVWIRRBIZT 2 F

- IS09000 > U — X - - - ISO(EFEAEELERIC L2 ME~ XY A Y by AT MBI
2 JAE DFRFR

PDCAH¥A 27+ + -+ Plan (GIH#H) —Do (317) —Check (F¥ffi) —Action ()

ZRDIRYZ LT, EHBeUEL TS FE

MR 2RICH—ERAYEOEHEZIRE ST 5720, £, MR Kt~ — B 285850
BEREZHMLTLELI LI LT, TOHROXE F—THELZ 40 4 (FICAHHEYH,
S R—JE0 OB E) OB #8E D TOMHED T T, Rz . &#EF%ED Fish Bone,
Logic Tree, Matrix &b‘of:ﬂﬁ(ﬁﬁ'iﬁi%:ﬂﬂb\ T N—TEHEEZITD, EOHF T LT
—varEEM L, Flo, BEITo v AV K TR L 204 (FIZvr T U

®ﬁ%ﬁ)_omf%H%@W@fﬁoto

(3) BFfMFEMTRA CE-FE, HIIk
4 ¥ T MR TIiTo CEIEHHEIL. #ENTL T, FHEEN DT 2 L2 T EOFHEN L

2-3



Thole, HRIOBIGERENGE Y —E2Am EHEIZ, CSREDER., #EmTiEL LT
DR, FERREZ L7 F ¥ —F 57T, ZA—THEe7 L8 rr— s
Vg ERER L, WD TELWL RSN & ER R T,

TN—TEEE, BEA AN —DOEREHLAWRRL, BHLTELD LD T TT-o
oo ZOXIRTHRIT, IFEAERBRN RN T7200, — 8. mONIHHEADF G
Aol —E, BREM UKD D &, Bx RERBRORND, Z—TFD Y —& =7,
REFEINIZEEFE T 5 DIZHTT LTV L 9 Th D,

TR T—va TR, VA —ICRREONEEREL THL Doz, DXL D 2Rk
HLHED o0, HlRFEMAZ Z XA TOT LB A b, I, it
REBUGNIBRITZNE NI TR LORNLEE X TWVD,

PO TRRELEZ AR N AT v 7T 9 09 MR OF#HE, FEBHYESBIGE S O
XA L L 2D ORISR EHRL LT,

ZDID, T—TR#HESRCT VBT — g VR IAALTEHE ki L T\ Z &
MEZETHY , MR 2VME THEGRE L TV 2 ERHETH 5,

2-4



2. 3 BERBA% - BREXfE. T - b RILTHE (5/15~5/22)
2. 3. 1 BERER% - R¥xstie

(1) BRBEZE - BRE OBLR & 8

¥ o —[EHEOBRER L, FIHEZET 2O ORIKEBOFKEIIM DO > TV DHH DD,
BEROI—E R LW o TR TORGRM I, Wi THEFTH D, MR OMBEFEFER R < 7
WZEbHY, NUFEOFMANORMNPENTH, ZOEEHEPINTNEY, AL
RFEETOHRNE I RIRLH D,

MR DI E & BRERHIZ OV TIE, TR EOHIKIN & 5720, 2L Lo OMELH B
RIFOBANTERNZ LIZHONT, R D EHB RV EE L TNDH L O THDH, LiL,
BURAHMERF 2 2 & b TERWIRILIZE W TR, BEBEESHE AT, BEHbdES R
WE WS TREERBE, ARV DOETHHEINRN LI D20, AN
BEENMLE L 725 TL B,

(2) ERiEZITCOMED LR, RO EMANE

YA~ U H LY AR OKENARINCE - TS DL, BRED
WRMPMED, Flo, YA VROBE SRR E D, £OB, BEED BIICL- T,
EDLX ) RBRENBEL 2> TL 500 % MR OBREICE 2 SELANAD#B MBI LT,
ZDDIZIE, BROEZNETRED ARORHFIZFEN LN, I v v — DB %
HATWDLONERFTIVLENDD, TIVoZ EEFHALLNL, BRERHE XD X
INCLELRVWONEEZEZ SELNFIC L,

Fo. TEPZWTZDROBRMKEE E TBERE LRV E NI FEEZHWTWZD T, B
BINAZ T L) (BRAR—=ZJEM, IREIASE) 220 ToRIbE L, ShEasthe
LT, BRERIZED L D e — b AR TELONE VS T-NEEE 2T,

BBHRORERDERDO BV HFE W H T, ZAA L —F— L RXR—F—L Nz T
7V =i DRI RB— L RT O L9 R BEROLEMRIZEAT %M, mFrmy rR
BiET w77 EOROARA B NAIT O 72 £ BREIT LT,

(3) EFEMTRATEE, A

B Oa . FIC— FRERAFL &R D720, PREN RV TE, BURTIEI<IZ
WENTERVIRATH D, TOID, PREMET 20 ML LT, ROILEIAIL
L DMK DA DIERRLZ2EE AN—ALTEMN LIRS EDRE R E4ITo T2, BROIRE
AT AL 2EASIL, MR DIXAIZ 725> TWD P AR TENWNTW S 72, K72,
BHEOBBETTREZBBRICHEZRVIRNTH D, —F7 T, HHERFOTLERME & Vo
T ERROEEDOER G H 5, EKTRTH—ERUWENTE L L5 B0 M7 Tk L
TV BERZDH D,

2-5



Fl. TADVL=F =R U _N=F =0 L) REREHEIL, BENALERI LN, EIR
DR B RUITH %,

2-6



2. 3. 2 T - FORILBHE

)

(1) HITHEE - bR BOBUR & FE

Ly v —OV AKX TIE, AR E L TOMTFENEM I T ienizd, F
RRBETFE L L CRMABEZFERTIHENES D 2 enb, BEZEKE L ToER
DI EEZ DT D Z Ll b, ZO X IR A BT D720, ShEOFIHMEE S
TWD, E BB ORI 72 FN & RO T fERIR IS 72 > TOZRWONBBLIRTH 5,
2T, B ORARR IR & LT FERO AR A B S TV B,

Ty V=T, WETEICED PR 2RV C, M, SO THEEY & &
R LIZERBR WD A% OM THEEY OFHE, 5REH. i LIX T X THID TORER & 72
ol

(2) EREZZITTOMHRO TR, MROEMAR

FRo@mby | UE R VOR TERKIT, 20700 E0H DLV ORHET, ETIE. 2
DG TIE b3 vz BEN DI, BEIE—RICULAT VI BLEN D, M), BEEEE 2
HTRTh2»rLT WL oic, PPT XD 7 LB Tl aITo 72, iSNRIILL F O
D,

kR DFERNZ DN T

ko RV OFHE & FRHAIZ DUV T

RNV DBERFHI DN T
N o RV DN T DOV T
kR DOERPIELER & FHIZ DU T

o ok W=

1~3ETaH TS « b RVICBT 2 RMRIEE & L CEREITo72, 4~512D
W, BARIZEIT 2 EEOFES 2 FRISGER T2, BEMIZIZUITO®Y,

LIZoWTIE, b TiE (UETHE, — v RTE, BEIT3E) ofEbIFIEZ &
Va7 NVTERRL, BT —FEIZEDEFOBPIIE DT,

21227V TE, G & AED FIEZ FRAVKRLA DK TR L, KR 2 2 72 T s 723
WZLMT T2,

BT ONWTIE, FFEOMEL AT, REFFIEOTIH L KFEO b oV SRE O RE
ZatB L7,

42OV TIE, FRICESWeh 7 —FEEZHBEZ HEL, BHl. XVER, kff=a
7V —h, By RNV NMEOH LFIREZELZON 7 —FHIZLY FEREE, @< 0 &5
L7,

SIZOWNWTIE, b RRHID F e T do 2 TP OBLE2C K 5 VB FHIZ IS < 1FH1k
Jiti TAZ DWW TR L 7=,

2-7



T/, LIALEZAT, BRILEEZITV., TG OEBBENTOHMOERSNE, T OHS
EMR L T\ 5,

(3) F{EMTRA TE M, %

Fhi L7, R OHEA B AMICRos7e— kG CThoToZ bbb BRI
BENE SRR FNCHKIE LT EN H D03, & b 0BT, MEONEE 471
HELES> ET2H0THY, BERBPEL LN, 72 xIE, 3D R RLOFEEFHI DN
TOERDOBRZ, N RNVDOIREEHMO—>Thiu v 7 RV NOEEHFRICET 5 -/
DD, ZONEZ LMY EEfRLIZNE W) BB b,

L%0T, HTHEEWICET S, Himl ERICHL T, Sy r~—EoBRICLVEILE
WA TOHEHE, Flz1X, NATM BEaO/E T, # PRSI R OB ROAF T L £
DEFEFIOFRIRC, FFEOHL @, L% . Fegkul (iRME, &E, ZEEAK, H
BORR, AR A, BIEEESELE) ~OxE TiER L O TEOR. difg o
ebm 72 EpT ColE TAE, i ERE AR Lz ECO T AER ENFET LD,

I LIV REmEZEM LI TIECOWTHES AT HHERD 5, 621X, Bl o KY(E
BT EEE 2 & Th D,

2-8



2. 4 &, BHERHEHE (6/12~6/17)
2. 4. 1 RLHHE

(1) FEOHIR L FRE

MR TlE, 2011 FORE R THERK 650 HEOMMED FHK I HEEL THY | ShEDL4 -
HEREIZRERMAELIRA T e, RIRNZ, $uE, B, ERRR S22 07 0 |
TRDEEIIRL~ILT » T RRD BTV,

MR O EIL, ZEBENMEMTH DL EEETWDHEDD, BRI IO DHHE % T T-
RERDIZE A LR, EOXIRMYMAEITZILZED L-ILT v FITDRBDH DD,
BWETEDLDNENI ZLIZONTH, HEml/cZ &ITEELALERNE ) ThoT,

(2) EREZITCOMEBED LR, RO EMNE

BEDOLEIL, TRTOEKICOZS2ZETHY, JLEHOPHEOANEES, b
N, BREEKDOLEID D AENELETH LI Lz,

MR A5 5 DBEEE TETI O Z AR TR HONWTEHZ TR LWE WS Z & Th 7=, o
LRRIRIZOWNTIE, ~N— PR E ORI OERICHT 2 LAEZE L W72V 7 MO 2
ONRHY, AROEFZEZMEITT DL LB, HETBKLEI ¥ o~ —DETIOFFIZO
THAIT LT,

Flo, b rIar~v o X L—foY s T UK O LR BRI E - T
LDl BEFBIBETENL DD, ZNUDLOEEXRLNL—IVITONTOMIZITV,
¥ U —lITED LD RBEEMKNPBND D MR BEIZE X SEDH LI LT,

ERONEIZONWTIL, —HIRERET Tlide <, 7 42 HW iz BARDOERF O,
T ORI L DHFEER EEZTD AT U X 2T AEfA, HHEEMD O OFEMmIY 72
BRIET RS ERODH LD TREIT- T,

Fio, BRI TIE, AER TR LB, IA—TREEITO LI L, W
KL, [BERICERISNEICESTHLH L], EWVWH I ET, ETLTOHEFEL LT,
BRBEOWEN, HETEDHLIIT L,

(3) i#FEMTRA TE i, HAI%

AADEE, BEWBEDTLZODORELX 2LV —LABRED LN TWNDS, ¥ r~—0DHA, Ml
DUVL—LE TIIED HALTWRWA, R AZBEL T, BARIZIERWE O iS5 B &
(VAT DEKAFE LR WANICEM LT E) 2R TEREMAR L TND 2 DN,
FIHDORRTEIRD IO ORISR T 55 2 Hid, @72 gzl TR LT,
TRIZODNWTIE, BRMICHDIZD2HDOTHY | ARHMER] THHRLT Z XK, 2RMT
@I BT L xR, At bl o T, v A a I%4 W U BB RIEE %, ki
RRERNKRETO TN ZERMERL LKL, Zoh Ty, PR EDOHKIAH D — K

2-9



M DLZERIL, T ITHY 2202 OREEL WA, FEH LORRZE LR D X 5 2222 2R
X, T<ICMVAHEDOLNED LD L H D,

BB OLZEEMIA EOToo SRIE AARBREBRE DNy 7T o TRT 4 u =7
VETH D,

2-10



2. 4. 2 BHEREGHE

(1) BB OBUIR &S

Ly v —OEEITEMI AT RN D, EHSEICE L TEHEMB R R o T
HNEDI, L L, A% I v~ —IBIF 2 8EL LA LD T ETEDR
ITHEARF RSO LD, BHDBHICET 25 A FFOHMFE L FIZHR L T
2 ENRABOMERE L Bbhs,

(2) EREEZZTTCOHMBO LR, FHEROFEHBNE
PEEACICLERENCET 22 e b THHERNS L )0, AL ~NLoRNE
|28 > T Microsoft PowerPoint (2 X5 7' LB DR E21T 72, #ERNAFITX Tieo@E»,

- O - R R E) R HE DAL
. ERBEICRE T D 3 REFEK

N O ook W=
i
B NN
3t
F"
J
<
~

1~5F THELEBICET 2 RMIONR L L GERIT-o7-, 61CBL Tk, BATHEE
LB AR Y 7 O FoHT R 2R L A B (ACCUM) O E1T-72, £ LT, 7T LTI,
DVD MLEE & 2 ORI X - TR 21T o 7o, BRI Z 75 & S, 4% E
AlmE, RFL TV BT, BAETIRNOH D BRAFA D 3 KFs (&kE, B, fil
H) 4 —fIZFATHH ) ZEHHME Lz, 72, 1 ~5 ETOHRBEOAMIC 7 & A,
— R TV R A RET T, BRGE, LB UEERARLAEIITO 2L T, HEEE O
FEEFR—Ta VORI AN D TREIT T,

(3) i#FEMTRA TE i, Hi%

I, FEL. % 2 T o0 4 BRI TIThN T, 1ZIEE b RA TV HREES
NENEEDbNI-To), FEhii LI ERNACRR CTERWRELE T LU, Fio,
2y v —[HEEOBREICE BRI IE & A ERLSBBRN TE RNV, BEEE H &0
FHERBRTEDEBIHEN TE DL LWL LT, HD WL, BHRMEOMZ RS TH &
WV, B, SERFEERIEHEENSINT 2B CHET OEENRESND LT 5 L, EHA
T A-CEL B ARSI ISP T A NARICIKR - T, HR A DD Z LA RE Lz, £,
B 3 RFHUCEA L Th, ERARMOMBME G L HE T, ML TRATH L 5 NENAE
ThH2HZ LEHMTMATZ,

2-11



2. 5 —EXPHEE2H (8/2~10)

(1) B0 OBIR &S

¥ v —ClE, 2016 FEOBHEAZRIZE Y, 1100 H7' T ) 21X L & T Dhkx 7B
RPFTHHINTWD, Z2OHT, v r~—EHEKIIHOWTHHEDOY — 2 m LAY
ANENDRE, BEIE~OV—EREZEHRLIERENLEND L HITRo T,

P—E2ADYEDO DI, FIAEOF ZME, ZOWGEERT L ENERTH D,
PREFHEIC K DB AN R, B —R O OB AN EHEE L 72 D,

LOL2RREG, ZRETI vy or~—EkIzBW Ut FIHAZE~OV—E22ERT D &
WO EMBNIEE A E R BT, BIGE —ROBEIZOW TS, B OB TH
FETHENILIZZ LIE, ROOLNTI o2tV HERD 5,

DD, BGE—HOBEICENTH, BT HTRYVMED D Z EBEY A, /)
Sl AL UEEED, EEZHL, hP—ERLEL V) REQRTNICET TN L
W) Bk E R OLEND D,

(2) EREEZITCOMEBEO LR, RO EMNE

SIEOHHEIL, BGE 06— B ASGEIC T E IR0 A E GO D7D DX v 7 4
T EWINESITE LT,

FT. Ix 2L NN EFRTXTHOLRE R—ICBROBEHIRE 2 HED, HEEIT-
77

ST, AR T4, R 134, BROEHE 7 T 2 20 4 DFH 40 ATH D,

HH LD, SGERZRL EHICRBERTIRE[IBEHE THL LW Z &,
BEDEPALZZ, TNEHRL TN TUIRER2NE NI Z L TH D,

WETIE, £ 1875 R [WE] Lo EXHTE#NMLE, ZhBIZEARIZBW
T, 1987 FFOEBEREALD HBEE TO 30 D72 oY — B AUEDOIRFEIZI UV THEIZ
BRENTEELDOTHD, EIUTE, EBEO B AROFEF HRE L2, HIZHADOR
VHZZOEEHIGTHDOTIIRLS, I v r~v—EHEOEN B 6ARTRIT 58 2 B
WH L, B THWETE L RLZ A0, FATRIEEZYToND LI DY 2T A EfmkL
7o

BRI, FT.5EOHEE | 222 vy v —2 L b HEFE o7 40 ADOSFEEN,
DX BB EF> TV I EERT, TROLREYNS, BHEIZL > TH—ER LT E
DEIIRMEST THINEZZSED L, SEOFHEN v o ~—EHEkIZBIT 5
—ERBGEDT-DDENOIWM VA TH Y | ZEREDIZODFRYID A L R—|T0 D T
LERAxT,

AEETFHAME IR DD, HOAFDOEX F & Ffo THEIZED . Ko Thb bikin
Z LT, P—ERALEOHENAZEITIED TUELWE W) 2L Thotz, TOEZTHH L,

2-12



aRAMRE & SZERAED ) L TR 2 RO 7o\ & 9 ml & il L7,
ZHTHI LT, BEEEMLMEERLF > THHEICBRVMATE D 9 X H8Di,

FOET, FFTT 40 ATy a BN THELI DI, VAT U ORHARZRECT
7202, EARIENHREN] EWolcHiiTr—~%2FEL, HHIZEmE B L TH
I TTAAT LA ZH -7,

FDH%., 6 ODDITN—TEIEY KT N—TFT1OFTOETINERDNEZEY FIF, fiE
ERATDHEODT v ah—r, TNEERY TLH-00ouy vy 7> ) — fifikiK%E
BatT a0t T ar~v b v 7 AL WS EREEAVWT, T4 AB v a v ETo
7=

74y vaR—r s FREERK & LI, RIS T D EREE ST D72 OIHE
RENDLDETH D, 1 DOMBEE - BEARY B, B2 0 2EREZFTAL, &6
T BT TRIDWERZFEAL TN 2 & T, RN NS0T oz
HTENTED, KR RTEEDRROBED X IR DT, ZOMOERH D,
SENEZDT7 4y aRh—rEERL, RICH2—E X EoiEE | ZDERFRD
A b E X Tz,

nYyrsvY—: Zhby, BEOBEREE AL T VWY — L THDH, Why VU
—& How YV U—2H5M, SEMEHA L7ZDX Why Y ) —Th v, HERMEICKL
T ) 2V IRTZL T FRZEEHTOTHD, ZNITED, 71w
VaR I X o THNr SN2 ERDN, BREEZ > THDO0EHHT LT,

ATvarv= by I A ZOADEY < MY v 7 ARTHY , 74 v aR—r
vy sy Y —THH SN LT, MRISEE O < OB GE T v 3 )
LLTERD, £0 LT, dHIEERRE L, T EIUSFHIZAT, SR A
FATTREMRHERET DLV I bOTHS.

EFNE LERIZEVLY, X L—, BuvwF Nad— v AE ANFLThB,
TN—7T0L10, BEBRICBIT DV —E R EOIRBES, T 2% LS., £ L TEY
THNFELIF-> TIITTX DR EZRFI L. TnENIHER LT,

F7-. ¥ T TlE, Lower Myanmar Office (28T, Vo I B U DOBRMN S Hi7-124E
FolBA 264 L, YA UVERNLAE R—=TOEIFT—IZBML TWEKE 4 412 &
DWHE & FEh L7z,

2-13



FER=—OBI LR Yoy, IVATT Ry F=vdy Aoy RAd—=D 5
RZT7 VBRE L CEE L, SROFELZ IR LRIRIRZ G, REKTDHV—7vavyT
AT -T2,

ZHEBIE, TTCIRE R—TOEI T 2% LCBEICEIIZ A TH LW, &Eimg
HRTHRELHEALL, IR EZEZEZ W rEAZ2EDTHHH 2 & T, AL—XTiH
A D Z LN TE T,

ek, Y AU TE, 1 HADA =7 =07 LE=—0K, MR {2 EE K% MRTV
HIELOL LIEAT 4 THMLEHEH L, HROFHEED THM 2% 72,

Yo HTO 2 HEIZE, MOTC RE KR S, BEIC K 2B OMEIC OV T O
KEM L EBICERZMEITS T,

(3) Zh#E OB RHEmANE

flE LT, YA UNlBT D 1BEOIER Lo R & | S0~ DRRE LL RIS 2,
Z—=0y MIYr IUERTH 5,

2-14



2.

5.

1

T AoV aR—

2-15



X2. 5. 2 T74viar—r@FEEERFD 1)

2-16



2.

5.

3

7 4 v a = (SEEERE D 2)

2-17



’7“)1;—7"1 odUER

HI|E
AfE £ET 26K
RIKER 199K

CFYRE(CEO 5%
BA5KII1

YUIdUERDRE
AEYBEIZHET
H#hFohd LS

[ Al
EITEHE

LETRYES NFYBEVYUITVRAR
I<BHT D

2T BOETMERAETD

3.E&0 RFEYIHEFRT6H N S F el E
TEETDHLSITTD
ABENREICTEICETLIITTS
5 R—2a—v—yrD &3 ERI
EOSFEYBEMRT S

AISEYE2 SFEYIEM HlOKEE Eo RORFEHAE
YUOdUREE)MLLLEN  BRIZTS e

FLESREILIFHREHM>TLBH,
RSN DRFICE A DAL

— B T RISR R B, BT bty
YRFEUIBBBUAITRIEEST . R
ERIAEAS L B—7—33 TE
EROMMIZHZ . FHE BY3
ERBELTHC
RENBELEHINEEIZ _
£ REQBI
1P N N
bR ERRSE
RICIERIBHL
FEWICHBESN TV IERE T ~
RLEHLTHBELNDS
P T SOV ShE DR, B FHEHLATLOERETS
A LAl AFTEASRANEE BEREPLELALRE NS
et ISHRL. SBRBRELT
507 FRIEEEL
LEOBEEAT, THIC
N ik sk EERETINTED
L oY HEADBL DI BT SRTLEBATS
St EMDEMEFRIZHIRE . BERFEEREFUHETD
EREOST L
FoRUTER
S ENESIS
RENESFTYBIC BANKYRNY—ER FHRERTLD
TEIKW RIS ®ET
1

X2. 5. 4 T4 vvaR—r(AARZER

2-18



TR v A UROFEN, EoSEMBICEAL, T ARSI ZDIZ) v
IMEEREL, 74 v vaRlR—VPREEHAVWTT A ATy a2 {ToTW5b, £TOH
T, BB T H =R T RO A A CEYERRR) D DIEV] 728 & W o 7oA 7
i, WO RERITRIBN T X =D - TNDH0, £ 95 TRVERITH LR
W E WS TETRIE Y e STV D,

ZOPETIE, £H LT 4 ATy a &k T,

(IR T T B —% RO A A IEYTTEL)

(P OFNEA HET 5

(5 T © B — D FERE T 2 7Rl 6 R O P14 6 IFE CILIER T2 )

[REICT =TT 5

[R—=Va—<—7y bOXIBRPUEHIHEED Y X —5RET D]

ATV A A = Oy et

i

BT, ZOPOER LY Y 7Y Y —% FIoRT,

K2. 5. 5 a¥yrvl)—

2-19



2.

5.

6

nYy 7 ) —@EEERE D 1)

2-20



K2. 5. 7 vaYyr v —CEERFD 1)

2-21



I UER
H—ERIZEET S

FIREERRT 510

BETOBVEDLE

EOSRDREVAR, FIEDORZIIZD
WTORWEDLEITEHIKEZS

ERRA

FEHNLMDERIZOVTHLED
EHHo1HETH, ARELIRY
BALZGK TIFAEDALY

TEHRIBHIZDOLNT

ERTofLEDLE

REOHMYT-WIEIZELLEZLN
BE5(2F 51, BB R [F &L
ESTIFAEBAELY

LULBAMNRRTERVMGEICE,
LEPEEICHELTHLL, BE
AELVEEER/LONSELSIZTS

EORTDNT-FIEDEIFEEFZI-
H BRI ERGRIT FIVRT

X|2. 5. 8

T REEoT
TRt

2£3129%

JIEDHLIREEERD) RELED
BRRICRTSERY. 7HIVR

RENHO>THIN
ERA-REDR A

LY, BE/RLIYT S

FLOISHEEGALSY, A=
IECDIL—ILO BIERERET

BLRELT. REDTFTHNERANZE
SFoTHLRAELS1ZT D

RIEBFIEICE T, BRICEES
ISRENFIEDHHAENESE

1y 7 ) —(HAZERR)

2-22

Z. SIELNBE RO THALRUES

f=YIBLAN Y LELNESIZT D




ZOBHIY Y TUBRICE T 2 RE~OWBREERY LT TV 5, [EHETOMNED
), RCORMOADE ], HERA ), [RENSTF5 5 —L - SAIOHE] 7288w
> fR I T,

HWT, A7 var~ b v s A% FIORT,

2. 5. 9 AFvar~hrvrR

2-23



Option Matrix each improvement measure by scoring, which allows exhibiting
the priority by showing total scores.

Evaluation items
& Effect Speed Economy Other Evaluation

Option A
Answer detail concerning

with buying ticket and train
timetable of own station

inquire by phone.

2 20

Option B

Station staff must study
detail information to give right
answer to the customer who
wants to know it.

12

Option C
Continuous

selling ticket and train arrival
and departure time.

16

Option D

To use new dustbin, throw
away betel chewing only in the
dust bin, smoke only at
smoking area and follow rule
and regulation what should be
followed by customer.

LW (W W Ol

announcement for the plan of 5 5

W W W

12
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”About yourself”
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3. 3. 3 REAVAEaL—9M2

“The purpose to coming Yangon Station today”
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3. 3. 3. 1 “The purpose to coming Yangon Station today”
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3. 3. 4 REAVAEL—9S3

“How often do you use Yangon Station and Myanma Railways Train?”
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3. 3. 4. 1 “How often do you use Yangon Station and Myanma Railways Train?”
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3. 3. 5 REAVAEL—9W4

“What the transport are you using to commute from your house to the workplace?”
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3. 3. 5. 1 “What the transport are you using to commute from your house to the
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3. 3. 6 REAVAEL—9MS

“What the transport are you using to travel?”
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3. 3. 6. 1 “What the transport are you using to travel?”
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3. 3. 7 REAVAEL—9H6

“How are you evaluating with the service of Yangon Station and Myanma Railways?”
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3. 3. 7. 1 “How are you evaluating with the service of Yangon Station and

Myanma Railways?”
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3. 3. 8 REAVAEL—HHT

“How are you evaluating with the attitude of Yangon Station staff?”
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3. 3. 8. 1 “How are you evaluating with the attitude of Yangon Station staff?”
FHAEH 2016 4 10 A 10 B(A) - 10 A 11 A (k)
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3. 3. 9 REAVAE2L—HHS

“How are you evaluating with the cleanness of Yangon Station?”
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3. 3. 9. 1 “How are you evaluating with the cleanness of Yangon Station?”
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3. 3. 10 FEESAVAE2L—HHO

“How are you evaluating the waiting facilities at Yangon Station?”
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3. 3. 10. 1 “How are you evaluating the waiting facilities at Yangon Station?”
FAAH 20164 10 A 10 H(A) - 10 A 11 A(K)
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3. 3. 11 FEAVAEaL—HIT10

“What is the “Good Point” of Yangon Station and Myanma Railways?”
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®3.3.11.1

“What is the “Good Point” of Yangon Station and Myanma Railways?”
FHAEH 2016 4510 A 10 B(A) - 10 A 11 B (k)
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3. 3. 12 |EAVAEL—SH 11 “What is the point which you want to improve

of Yangon Station and Myanma Railways?”
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3.3.12. 1 “Whatisthe point which you want to improve of Yangon Station and
Myanma Railways?”

FAEH - 2016410 H 10 H(A) - 10 A 11 H(K)
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3. 3. 13 HT{EAVAE21—9H1 2 “Now, Yangon Station and Myanma Railways
are trying to service improvement for the customers. Can you give us your opinion with
that?”
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3. 3. 13. 1 “Now, Yangon Station and Myanma Railways are trying to service

improvement for the customers. Can you give us your opinion with that?”
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Challenges for Modernization of Myanma Railways

Three Challenges for Modernization
* Modernization of infrastructure
* Modernization of human resources

* Modernization of state organization and
system

* Two Challenges for Privatization

* Establish a clear target of reformation and
establish the system to carry reformation

* Establish the clear mission of government
and private enterprise

Presented by Mr. Mitsuo Higashi, Railways Policy Advisor for Myanmar

Key Elements of Draft Road Map

(1)Phased modernization program
i. Phase 1 (- 2015) : Preparation
ii. Phase 2:10 year Incremental improvement
iii. Phase 3 (2025 - ): Full-scale improvement

(2)MR Management improvement
(3)Business improvement (passenger and freight)

(4)Infrastructure — rehabilitation and modernization of
MR facilities

(5)Human Resource Development

(6)Introduction of modern technology

* For activate railway

* Reform of Myanmar Railway organization

* Diversity of business system and clear regulation and
Operating Structure and promotion of competition of
railway company

* Clear regulation of fare system and Royalty for Track Use
system

* For Secure safety of operation of railway

e Establishment of clear and flexible rules and regulations,
standards and restriction(Technical Standards on Railway
Facilities, System and Operation)

Support for railway technique and improving
service throughout holding Workshop by JICA

e 1. Purpose Strengthening of relations on the Cultivation of
human resources in the field of Myanma Railways

e 2. Attendance Management staff in MR (Ministry of rail
transportation staff by consultation)

e 3.Japan International Consultants for Transportation Co., Ltd.(JIC)
carries out Cultivation of human resources Workshop for
Myanma Railways at Nay Pyi Taw.

e 4.JICA Myanmar Office and JIC conduct discussion with Ministry
of rail transportation and Myanma Railways.

We are planning that Kick off meeting holds on end of

February and first workshop holds on end of March.

Contents and number of times of workshop are scheduled as below.
We will consider change of schedule and contents by consultation
with Myanmar side.

(D28th and 29th in March Railway policy and service
+ @31st in March and 1st in April Passenger service
@16th~18th in May Safety Management

@19th in May Electric System

®20th in May Underground Structure and Tunnel
®13th~15th in June Station development

* Work Shop at Yangon Lower Myanmar Office

Contents(Plan)

(D28th and 29th in March Railway policy and service

Modernization program is proceeding from short-term to
middle-term now. Railway policy is very important item for the
next phase. In addition to this, we are planning new workshop
about railway service including railway management.

The purpose of this course is raising the level of management
class.

@31st in March and 1st in April Passenger service
* Work Shop at Yangon Low Myanmar Office

We will introduce examples of service improvement in Japan and
consider how to tackle passenger service in Myanmar practically .

Eligible persons are station master and section of service, etc.

®16th~18th in May Safety Management

Safety is 1%t priority in railway management. Range of
safety in railway management is very wide not only
passengers but also each technical field. We are planning
safety management workshop summarized these.

The purpose of this workshop is raising the level of safety for
every class and field.

@19th in May Electric System

Electrification on commercial line has just begun at Strand
road. We are planning electric system and electric
management. The purpose of this workshop is raising the
level for electric staffs.

®20th in May Underground Structure and Tunnel

Subway is planning in Yangon. But there are no experience
of tunnel except mountain area in Myanmar. We are
planning basic workshop of tunnel and underground
structure. The purpose of this workshop is the raising the
level of civil staffs.

®13th~15th in June Station development

Station development is very important item for Myanma
Railways. We will introduce improvement of station and
around station. Transit Oriented Development and smart
mobility will be introduced in this workshop. The purpose of
this workshop is to get knowledge of town planning for
railway planner.




Short-term

Phase 1 Phase 2

Up to 2015 2016-2020

(Build up the basis for modernization) (Level up towards modernization)
Implementation of rework and acquisition of Improvement of the levels of safety/services by

basic skills to recover essential functions strengthening/improving functions of equipment/facilities
and maintenance levels

Acquisition of basic skill to improve the technical rtation of large scale project trigger for
capabilities of an on-site level imordernization of Myanma Railway.
Improvement of safety and service level of operation|Promotion of steady improvement and planning drastic
and maintenance . improvement

O Discussion role and function about centra goverment and
local goverment OStudy for New PPP &
BOT system for new project and Railway opeation
Olnplementation New Railway Act step by step
ODiscussion for financial framework of transportation

IODiscussion for the modernization railway law and
rules OMake amendme
Nt as the frisrt step

ODiscussion for regulations of railway by Ministry

Olntroduction of new organization of Mranma Railway
State-owned enterprise (SOE) owner of land and rail asset
land all stock ,established by MORT (Owner of SOE is

q _— " IMORT,
ODiscussion for organization of Myanma Railway Co ) .

of idiary pany as Yangon Urban
Railway Service (YURS) Intercity Passenger Service (ICPS)
Freight Rail & Logistics Service(FRLS) Nationwide Railway
operation Service(NROS)

|OEstablishment now railway tecnical standards
[Olntrodution of new railway policy on fare systam, new bussiness system of
Failuay for operation and maintenance

[OAwereness of Raising of safty and service

Management 5 iing program on Manegement & Marketing

[O Establishiment of an appropriate method for maintenance of RBE and new

[OTrial of maintenance training and rehabiltation support for RBE

It
Rolling stock  [Olnjection DMU from Japan into Yangon circulr ine commter service |3 Reabiitation of RBEs

O Introdustion of express type DEMU into Yangon-Mandaley fine and commuter
ype DEMU into Yangon ciroular ine
|ODiscussion for Local Manufacturing of Roling stock

[Olmprovement of skill and method for track maintenance [Qrainnig of Mecharization of track maintenance work

Traks [Olntrochction of a database o track/civi engineering structures
|OOutsourcing of track maintenance work
|oGrasping of the status (erformance) of vl enginering |OEstablshment of the standards for the maintenance and control of cvil
. ftructures(surveys of bridge soundness) ngineering structures
Rallway SIUCHUTSS |0}, piing o the asset drawing of cvil engineering structures [ORework on structures in an urgency pricrity order
(preparation of dravings) [Otntroduction of ol enginsering structure inspetion machines/tools
[Ovstaltion of an operation control center (OGC). ful-scale introduction of
O Start on Praject of the operation control center (OGC) and slectronic ectroric interlocking systems
el SN oocking svetems [Otmprovement of the sscurity of crossings (introduction of alarms and barrers)

Revork, repair and remodeling of signal systems [Olmprovement of train-operation-related systems (Intraduction of train

frotection devices and a centralized train control system)

[O Introdustion of exprass type DEMU into Yangon-Mandaley line
|OPurchasing of New Passenger Coaches.

|OEstablishment of marketing organizations and Implementaition of marketing
ctivity (Homepage, reservation, sightsesing campaign, package tour, travel
Jpervice agency)

PassengersServie [J53t cperaton of Speesl s by chrtercatrct

New commter services in the Yangon by DMU

O Introdustion of commuter type DEMU into Yangon circular line:
IO Starting Yangon circle Line Improvement Project
|ODiscussion for organization of urbun transportitaion and  integrate fare system

Yangon Urban  [(ODiscussion of the Yangonn Urban railway systems
Railway Network [OStrat operation of Strand road electrification Tram line

[OTrial implementation of container transport

I morcvement of Yangen area and Mandley frlght ctation IO Improvement of Thiawa station and port freight facilty

[O Establishment of Private owner system of Freight car and container

Freight [y of Dry Port of Yangon and Mynnge IO improvement of ecuipment’facilties for freight handiing work

O Implementation of Private Freight ral operator for container and |5 picceion o feader fne and  freigh faclty. used for specifc goods
eavy cargo
TOD/Station  [OPreparation of a development plan fo the Yangon central station QU2 2ton of development of the Yangon central station

[OVitalization of lacal hub stations

Development (ODiscussion on vitazaton of Raiay asset o Yangon Urban area  [OVI@888n cfloc i tatiore

|OUpgrading of Railways Technical Training Center
|OEducation for all employees on the improvement of safety and customer
riented services

|OTrainnis for all manager on market oriented management & Service Quality

[Reform

[Olmprovement of the maintenance skill and management ablty for civi
ig of human [deparatment

souces  [Olmprovement of the maintenance skil for DMU

[OWork shop on Safety and Services.

Improvement in Metropolitan Area
i. Circular Line Improvement in Yangon area
ii. Improved train operation as an urban commuter system,

E

Existing Circular Rail: Loco + Passenger Coach Diesel Multiple-Unit (DMU)

- EMU later

The proposal of enforcement measure

(a)Establishment of Service and Sales center in Yangon (proved information ,make
reservation and sales )

(b) Improvement of MR Internet homepage by English

(c) Rail Pass for foreign tourist

(d) Special coach for sightseeing, especially for international visitors

(e):improve station facility (waiting room ,toilet, information shop restaurant)

New Container transportation & freight car service can make door to door service

Containers are one of primary mode of transportation,
linking container rail terminals nationwide with road, sea,
and air routes. handle everything -- from household
necessities to frozen, fresh, and processed foods, from
consumer durables to automobiles and waste products.
Study of container station is urgent subject

Powerful freight trains are specialized for oil or cement,
limestone, chemicals, bulky machinery and other
materials, Maximizing the advantages of rail transport, &
a significant contribution to business and industry Study
of freight station

Facillity such as oil cement forage etc is also essential .

Business improvement Station Development

Strengthening of business planning ability and Establishment
of Asset development division

(1) Preparation of a development for Yangon metropolitan Area
(2) Vitalization of local hub-station

(3) Vitalization of Railway asset Yangon metropolitan zone

(4) Development of the wayside in the Yangon suburban area

.In Japan, a number of development schemes were realized by
using railway lands and spaces in city areas after the
reorganization of Japanese National Railways (JNR).

* Japanese approach

1step. To develop surplus spaces in stations on a small scale.
2.step To create new cial spaces by rel

facilities.

3.step To redesign to improve both its railway functions and
its commercial functions.

4. step To redevelop station areas by matching our projects
with public works that reinforce city functions.

Shinjyuku Station Tokyo
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Challenges for Modernization of Myanma Railways

Three Challenges for Modernization
* Modernization of infrastructure

* Modernization of human resources

* Modernization of organization and system

First workshop 28March-1th April

(1) Railway policy and service

(2) Improvement of Passenger service

Presented by Mr. Mitsuo Higashi, Railways Policy Advisor for Myanmar

Establishment of Mechanisms for Improving Customer Satisfaction

Modernization program is proceeding from short-term to middle-
term now. Establishment of Mechanisms for Improving Customer
Satisfaction is very important item for the next phase.

For providing services and products with which customers are
satisfied ,We are planning workshop about railway service including
all management .

Improvement of the levels of services is can be established by
strengthening not only improving functions of equipment and
facilities but also Change of Value and Change of Mentality.

Since the organizations depend on their customers, they should
understand current and future customer needs, and meet customer
requirements and should try to exceed the expectations of
customers.

Railway should value most is customer satisfaction

The first purpose of this workshop is raising the
opinion that Railway should value most is customer
satisfaction and should offers solutions to the needs
and wants of the customers.

Basic Management Policies should be established as
like the eight quality management principles are
defined in 1SO 9000:2005

Leaders of an organization establish unity of purpose
and direction in which people can become fully
involved in achieving the organization's quality object
MR should know methods of quality management and
techniques

ISO 9000 series are based on
eight quality management principles.

Principle 1 Customer focus
Principle 2 Leadership
Principle 3 Involvement of people

Principle 4 Process approach
Principle 5 System approach to management

Principle 6 Continual improvement
Principle 7 Factual approach to decision making
Principle 8 Mutually beneficial supplier relationships

Awareness (KIZUKI) & PDCA (KAIZEN) approach

The second purpose of this workshop is introduction of
method of service improvement . We will discuss how to
improve the passenger service in Myanmar practically and
learn about PDCA approach and several method.

We will introduce examples of service improvement in
Japan and consider passenger service in Myanmar
practically . For change of Mentality MR should know
methods of quality management and techniques

Why we think customer comments are important?

p
< | Customers’ viewpoint}
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customer comments is a
continuous process

PDCA (KAIZEN) approach

PLAN : establish objectives and processes necessary to deliver
results in accordance with communities purposes;

DO: implement processes and achieve objectives;

CHECK: monitor and measure processes against community policy,
objectives, compliance obligations ,and report the results;

ACT: take necessary actions to improve performance.

JREAST

By achieving a level of service that only JR East can provide, we aim to
meet the expectations of both local communities and our service
users, thereby alleviating grievances and meeting future needs.

To attain this goal, we understand that it is critically important for us to
constantly pay attention to customer comments, to learn, for example,
exactly what JR customers are interested in or what annoys them, and
thus steadily make improvements.

We gather customer comments on a daily basis through a wide-
ranging system that includes collection by front line employees, via the
Internet and from customer help desks. We are implementing a
company-wide initiative to develop a system capable of identifying
relevant comments and sharing them with the appropriate departments
that can then initiate moves that will lead to improvements in all
aspects of our services. We gratefully accept customer comments and
act from a customer viewpoint. We believe the origin of customer
satisfaction is in each and every customer comment.




Teamwork

In order to guarantee customer satisfaction, we have designated service
promoters operating at many front line workplaces.

Furthermore, with a clear awareness that all efforts eventually lead to improved
customer satisfaction, we hold regular customer service training sessions and
symposiums that involve all Group employees, from top management to front
line employees.

We are continually working to create a corporate culture where each employee
aims to enhance customer satisfaction, by targeting not only front line employees,
but also those in sections that do not have direct contact with customers.

Responding to customer comments
Based on customer comments gathered and social conditions, we
take measures to improve customer satisfaction.

Transport Services Improvements

More Comfortable On-board Air Conditioning
Improvements in Station Toilets

Personal Greetings Campaign

Mechanisms for Improving Customer Satisfaction ANA

The ANA Group’ s Service Quality Management

The ANA Group is thoroughly committed to the quality of the
products and services it offers to customers. We believe that
continuing improvement leads to ever-higher customer satisfaction
and the creation of value. For that reason, we have established a
cycle of accurately assessing the current status of quality linked to
specific improvement measures, and regularly ascertain our progress
through the Brand Strategy Committee.

First workshop holds on end of March.

Contents and number of times of workshop are scheduled as below.
We will consider change of schedule and contents by consultation
with Myanmar side.

(D28th and 29th in March  Railway policy and service
®@31st in March and 1st in April Passenger service

(@16th~18th in May Safety Management
@19th in May Electric System

®20th in May Underground Structure and Tunnel
®13th~15th in June Station development

Railway policy and service (The first work shop )

This course is raising the level of management class

MR have to establishe a cycle of accurately assessing the
current status of quality linked to specific improvement
measures, and regularly ascertain our progress.

Basic Management Policies should be established and
leaders of an organization establish unity of purpose and
direction in which people can become fully involved in
achieving quality

28 Basic Management Policies
29 PDCA approach and several method

Passenger service The Second work shop

We will introduce examples of service improvement in
Japan and introduction of method of service
improvement in Myanmar practically .

Eligible persons are station master and section of service,
etc.

30 Understanding of Mechanisms for Improving
Customer Satisfaction

31 Study for PDCA approach and several method

1 Making of Proposals for Improving Customer
Satisfaction

Q1 How do you endeavor to improve your employees’ customer
skills? Any concrete research on this problem, or developments
such as employee manuals for handling customers would be of
interest to us.

Q2 What are the most common customer comments when rail
service is disrupted? How are you organized to respond to these
situations?

Q3 How do you collect customer comments and opinions?

Please give us any recent examples where you have improved
service based on comments from customers.

Q4 Up to now how have you proceeded in relation to creating a
barrier-free system? In the future what do you think will be similar
themes that must be pursue




Improving service of Myanmar Railway
Workshop by JICA

Establishment of Mechanisms for Improving
Customer Satisfaction

Raising the opinion that

Railway should value most is customer
satisfaction and should offers solutions

to the needs and wants of the customers.

Introduction of method of service improvement .

Awareness (KIZUKI) & PDCA (KAIZEN)

Presented by Mr. Mitsuo Higashi, Railways Policy Advisor for Myanmar

Myanmar Railway service
improvement practical training

* 13:00 March 30

e Start

* An introduction ; Explanation of curriculum

* Lecture Improve service of Myanmar Railway
* The VTR explanation

* Awareness (KIZUKI) and PDCA (KAIZEN)
approach

* Fish born Logic tree and evaluation matrix

* March 31

* 9:00 Lecture

» wareness (KIZUKI) and PDCA (KAIZEN) approach

* eight quality management principles

* Lunch

e 13:30-14:30

* Group discussion Element analysis of service
improvement Fish born

* Rest

e 15:00-16:00

* Service improvement of Measure Logic tree and
evaluation matrix

* Group discussion Why passenger number of railway
decrease?

e April 1

* 9:00 Lecture

* Atrigger for “awareness”

* Successful improvement measures

* Lunch

* 13:30-14:30

* Group discussion My target of service
improvement PDCA.

* Rest

e 15:00-16:00

* Presentation and comment

* Asummary of Lecture & Questionnaire

* Q1 How do you think about Customer service of MR?

Q2 Please make definition of customer satisfaction.

* Q3 How do you think about Element of Railway
service improvement?

service

improvement

Q4 Why passenger number of railway decrease?

¢ Q5 What can we do as measures ?




e “

* My target of service improvement.

PLAN : establish objectives and processes necessary to deliver
results in accordance with communities purposes;

DO: implement processes and achieve objectives;

CHECK: monitor and measure processes against community
policy, objectives, compliance obligations ,and report the results;

ACT: take necessary actions to improve performance.




Challenges for Modernization of Myanma Railways

Three Challenges for Modernization
* Modernization of infrastructure

* Modernization of human resources

* Modernization of organization and system

Improvement of the levels of services is
can be established by strengthening

not only improving functions of
equipment and facilities

but also Change of Value and
Change of Mentality.

Presented by Mr. Mitsuo Higashi, Railways Policy Advisor for Myanmar

Establishment of Mechanisms for Improving Customer
Satisfaction

Modernization program is proceeding from short-term to middle-
term now. Establishment of Mechanisms for Improving Customer
Satisfaction is very important item for the next phase.

For providing services and products with which customers are
satisfied ,We are planning workshop about railway service
including all management .

Improvement of the levels of services is can be established by
strengthening not only improving functions of equipment and
facilities but also Change of Value and Change of Mentality.

Since the organizations depend on their customers, they should
understand current and future customer needs, and meet
customer requirements and should try to exceed the expectations
of customers.

Railway should value most is customer satisfaction

The first purpose of this workshop is raising the
opinion that Railway should value most is customer
satisfaction and should offers solutions to the needs
and wants of the customers.

Basic Management Policies should be established as
like the eight quality management principles are
defined in ISO 9000:2005

Leaders of an organization establish unity of purpose
and direction in which people can become fully
involved in achieving the organization's quality
object

MR should know methods of quality management
L___and techniaues

ISO 9000 series are based on
eight quality management principles.

Principle 1 Customer focus
Principle 2 Leadership
Principle 3 Involvement of people

Principle 4 Process approach
Principle 5 System approach to management

Principle 6 Continual improvement
Principle 7 Factual approach to decision making
Principle 8 Mutually beneficial supplier relationships

Awareness (KIZUKI) & PDCA (KAIZEN) approach

The second purpose of this workshop is introduction of
method of service improvement .

We will discuss how to improve the passenger service in
Myanmar practically and learn about PDCA approach and
several method.

We will introduce examples of service improvement in Japan
and consider passenger service in Myanmar practically .

For change of Mentality MR should know methods of
quality management and techniques

PDCA (KAIZEN) approach

PLAN : establish objectives and processes necessary to deliver
results in accordance with communities purposes;

DO: implement processes and achieve objectives;

CHECK: monitor and measure processes against community policy,
objectives, compliance obligations ,and report the results;

ACT: take necessary actions to improve performance.

JREAST

By achieving a level of service that only JR East can provide, we aim
to meet the expectations of both local communities and our service
users, thereby alleviating grievances and meeting future needs.

To attain this goal, we understand that it is critically important for us to
constantly pay attention to customer comments, to learn, for example,
exactly what JR customers are interested in or what annoys them, and
thus steadily make improvements.

We gather customer comments on a daily basis through a wide-
ranging system that includes collection by front line employees, via
the Internet and from customer help desks. We are implementing a
company-wide initiative to develop a system capable of identifying
relevant comments and sharing them with the appropriate departments
that can then initiate moves that will lead to improvements in all aspects
of our services. We gratefully accept customer comments and act from a
customer viewpoint. We believe the origin of customer satisfaction is in
each and every customer comment.

Teamwork

In order to guarantee customer satisfaction, we have designated service promoters
operating at many front line workplaces.

Furthermore, with a clear awareness that all efforts eventually lead to
improved customer satisfaction, we hold regular customer service training
sessions and symposiums that involve all Group employees, from top
management to front line employees.

We are continually working to create a corporate culture where each employee aims
to enhance customer satisfaction, by targeting not only front line employees, but
also those in sections that do not have direct contact with customers.

Responding to customer comments
Based on customer comments gathered and social conditions, we
take measures to improve customer satisfaction.

Transport Services Improvements

More Comfortable On-board Air Conditioning
Improvements in Station Toilets

Personal Greetings Campaign




Mechanisms for Improving Customer Satisfaction ANA

The ANA Group’ s Service Quality Management

The ANA Group is thoroughly committed to the quality of the
products and services it offers to customers. We believe that
continuing improvement leads to ever-higher customer satisfaction and
the creation of value. For that reason, we have established a cycle of
accurately assessing the current status of quality linked to specific
improvement measures, and regularly ascertain our progress through
the Brand Strategy Committee.

Q1 How do you endeavor to improve your employees’ customer
skills? Any concrete research on this problem, or developments
such as employee manuals for handling customers would be of
interest to us.

Q2 What are the most common customer comments when rail
service is disrupted? How are you organized to respond to
these situations?

Q3 How do you collect customer comments and opinions?

Please give us any recent examples where you have improved
service based on comments from customers.

Q4 Up to now how have you proceeded in relation to creating a
barrier-free system? In the future what do you think will be
similar themes that must be pursue

Customer satisfaction

Every job, without exception, affects customers.

Needless to say, the improvement of service quality such
as ensuring safe and punctual transportation would
directly contribute to customer satisfaction.

Improvements such as “Cost down,” “Productivity
improvement,” or “Response to environmental issues
(ecology)” lead to customer satisfaction ultimately as well
as customers’ peace of mind and trust from communities.

What is your own role to do?

In order to pursue customer satisfaction thoroughly,
We should have “awareness of the issues”

What is the issue?

The issue is a gap between “current status” and “ideal
status ”

You need to understand “What’s the issue” in order to conduct
improvement activities.

I

An issue can be defined as a gap between “current status’
and “ideal status.”

Current status mean the situation at present or the one
projected in the near future.

Ideal status mean such a situation that is supposed to be,
qualified, expected, desired, or ideally exemplified.

Awareness of the issue

ideal status Customers’ viewpoint

Awareness of

: Pursue customer
the issue

satisfaction

“current status”

Railway ’s
viewpoint

There are lot of triggers in in the daily

! analyzing customer
work that brings awareness.

comments

Collecting and

A trigger for “awareness”

There are lot of triggers in in the daily work that
brings awareness.

What you felt “something is wrong” “that’s what
should have been”

Troubles on your work

Customers’ voices

My crisis experience

Issues discussed at various activities or meetings
in the workplace

Improvement through PDCA cycle
PDCA is an initializing term, combining
Plan, Do, Check, and Action.

It expresses a fundamental cycle for business improvement.

Plan To identify an issue and formulate effective
improvement measures for the root cause of the issue.

Do  To implement the formulated improvement measures.

Check  To confirm how much improvement has been
brought in the issue as a result of the implementation.

Action  To take appropriate actions depending on the
success or failure in the improvement.

The essence of the PDCA cycle is
“continued improvement.”,

It is not completed with one time rotation of
“P-D-C-A.” On the contrary, it is imperative to
repeatedly rotate the cycle as PoD-C—»A-P-D-...”

It starts with a thorough analysis on the current situation
first, and decides a solution(s) to be implemented from
various ideas generated, and then implement it surely.
And the cycle rotates by formulating the next action after
fairly assessing the result.

The PDCA cycle was advocated by Dr. W. Edwards Deming who was the authority in
quality control and others.In the 1980s, when the Japanese manufacturers including
Toyota had emerged in the global market, the PDCA cycle as well came to attract
attention as a measure that supported the surge of Japanese manufacturers.




Example of quantitative index

Service improvement
+ Number of praises + Number of complaints * Number of users
+ Customer’s waiting time
Safety improvement
+ My crisis experience
Productivity improvement
* Working time + Working headcounts * Work cost
+ Work productivity (processing time per unit)
+ Labor productivity (processing volume per headcount)
+ Facility efficiency
Sales increase/Cost down
+ Sales amount *+ Number of tickets sold + Cost incurred
Improvement in ecology

« Garbage volume - Recycle paper usage rate

We need to reveal a root cause (core cause) that has caused an issue
from the viewpoint of “Why the current status has come up?”

We should explore every possibility that could cause the issue, and
then narrow down to a root cause by verifying through factual data.

A root cause is not necessarily a single one. Rather, it could be said
that multiple causes interact each other and invite an issue as a
result in the majority of cases. On the other hand, it is difficult as
well as inefficient to take countermeasures for each of possible cause.

Among the various causes, a root cause that highly attributes to an
issue should be narrowed down as a “core cause.”

Taking appropriate improvement measures to the core cause allows
efficient and effective improvement.

The important thing in pursuing a core cause is that to identify it
based on fact as we did in grasping the current status.

Logic tree (Tree diagram)

The logic tree (tree diagram) decomposes the relationships among
events into a tree like shape such as “trunk—branch—twig” by following
the logic. As the decomposition proceeds further, the event in question
becomes more concrete. Largely logic trees may be classified into three
categories

(DWhole,/part system tree (What tree)

A tree that exhibits what constituencies create an event as a whole by
decomposing: the decomposition is processed with repeated queries of “By
what it is constituted? ”

@O0utcome, cause system tree (Why tree)

A tree that exhibits a causal relationship by decomposing: the decomposition is
processed with repeated queries of “Why the outcome has come up? “

®Goal /measure system tree (How tree)

A tree that exhibits a relationship between a goal and measures to achieve the
goal by decomposing: the decomposition is processed with repeated queries of
“How the goal can be achieved? “

For example, we can make a deeper analysis in seeking causes for the
decrease of users for a service by utilizing a Why tree.

Why ? Users for the service are decreasing
Why ? There is dissatisfaction in the service contents.

Why ? There is dissatisfaction in the way of delivering the service.

There are no services that customers want to use.
The fee for the service is expensive.

The service lacks consistency in the quality.

The business hour for the service counter is limited.
The services counter’s response is bad.

The service counter is hard to be found.

Characteristic-factor chart

A characteristic-factor chart systematically summarizes
the relationship between a characteristic (outcome) and
factors that affect the characteristic. Since the
systematized chart takes a form looking like a fish bone
shape, it is called as another name of “fish bone.”

The creation processes for a characteristic-factor chart are as follows:
{Processl) Determination of characteristic

Determine the characteristic to be addressed and write it down in the right side with a
big frame surrounding it. Using description that can provide a specific image of the issue
state would be recommended such as “Taking time for entering and leaving the yard.”

{Process2) Drawing a factor backbone
Draw a backbone (horizontal arrow) heading to the characteristic.
{Process3) Drawing factor big bones

Write down factors that are deemed to affect the characteristic as big bones. Specifically,
draw a big bone from diagonally backward left heading to the backbone and then write
the factor at the end of the big bone with a frame surrounding it.

{Process4) Drawing factor middle/small/grand small bones

For each big bone, draw middle/small/grand small bones by repeating break down
queries “Why” “Why” and “Why” to break down the factor. Draw a middle bone parallel
to the backbone, a small bone parallel to the big bone, and a grand small bone parallel to
the backbone, and write a factor at the end of each bone.

{Process5) Confirmation of the factor

Check the depicted chart if there is any omission or if any relation between the
characteristic and the factors is uncertain. Complete the chart with necessary revisions
and additions.




Upon assessing improvement measures,
“Option Matrix” should be a help.

List each improvement measure vertically and set each
evaluation item horizontally. Then, assess each
improvement measure by scoring, which allows exhibiting
the priority by showing total scores.

Evaluation method Once the determination of evaluation
items, we will clarify how they are going to be assessed.
For example, there is a method that applies three-grade
evaluation for each item: an improvement measure that
has a higher total score by the evaluation will be
implemented as priority.

Evaluation items/method

Evaluation items

Effect

This is an item to evaluate “How much improvement effect we can expect?”

Needless to say, an improvement measure that has a larger improvement effect should be
prioritized.

Speed

This is an item to evaluate “At what point of time, we can see improvement effect?”

An improvement measure that has an earlier improvement effect should be prioritized.
Feasibility

This is an item to evaluate “Will it really be able to realize the improvement?”

This will assess the risk associated with the realization such as “Is it feasible, given
requiring high technology?” “This essentially requires cooperation with outside entities.
Will we be able to ensure such cooperation?”

Economy
This is an item to evaluate “How much money it will take to implement?”

However improvement effect is expected, it is difficult to be implemented for improvement
measures that require substantial cost exceeding the tolerance.

Successful improvement measures

As for successful improvement measures, we should think of the ways to
keep the good condition and implement “locking” as a countermeasure.

Locking and Standardization

“Locking” refers to a continuing measure that is implemented so that the
effective improvement can take root. By implementing “locking,” the result of
improvement can be remained across the workplace.

The basic of locking lies in “standardization” that establishes standards for a
certain work and has the entire workplace thoroughly adhere to the standards.
With standardization, we will be able to avoid such situations as “I don’t know
what to do in case of emergency although I can deal with in usual times.”
“Mr.B alone cannot implement it while Mr.A can.” It is critical for us to

establish a system where “anybody can achieve the same level at any time.”

Locking (a continuing measure to keep a good condition)
Standardization Anybody can achieve the same level at anytime
Establishing standards

Utilizing standards

The first step of standardization is to establish
standards on the way to conduct a certain work.

(DDocumentation of know-how on improvement

Document know-how acquired through
planning/implementation of successful improvement
measures in such a manner that clarifies “What should
be implemented with what kind of processes in order to
succeed.”

@Issue a manual to be available for anybody

In order to turn the documented know-how into
standards, we need to summarize working processes
and the like, and edit into a manual so that they can be
available for anybody.
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Station Facilities

Tokyo Station

Japan International Consultants for Transportation Co., Ltd.
Nobuyuki MATSUO
18/5/2016

Contents
= Station design concept
 Station planning
(Flaw of station facility planning)
= Station plaza
*Free passage

Yangon Station Mandalay Station

Station design concept

From “functionalist station design” to “station design for
personality, culture, and amenities”

(D Station full of personality that is a landmark of the city
@ Station full of features and with a high scent of culture
@) Station designed for its users and that offers many amenities

Mawlamyaing Station Pathein Station

Keywords of station design concept
DKind

¢ Easy transfers thanks for operation in each direction
¢ Ramps, escalators, moving walkways, elevators

¢ Trial use of low—gradient stairs

» Expansion of ticket gate width (for wheelchair access)

* Open counters

Left gate is wide for wheelchair access Open Counter

@Friendly and unique

¢ Unique design that makes the station a landmark
* Design as a communication center

* Preservation and use of station buildings

* Development of unmanned station

Begayet Station(Alter in the station)

@Cultural
¢ Creation of network of cultural facilities
¢ Provision of fine restaurants and lounges

* Holding of a variety of events

Tokyo Station Hotel Gate of Tokyo Station

@kEasy to understand

¢ Improvement of guidance and signage

* Improvement of departure boards

* Maintenance and inspection of advertising space
» Concise signage (use of pictograms)

* Signage providing guidance to facilities in the city

Departure Boards Guide map to the city

Ticket gate information Station Map

Fare Map Delayed Train Information




B)Safe

e Improvement of platform height

* Maintenance and inspection of reporting equipment and
disaster—prevention equipment for abnormal conditions

e Increase in number of stations equipped with guidance
tiles and warning block

* Installation of tactile guide plates and guide signs

Tactile guide Guide Sign

®Bright

Adequate lighting and improved brightness

Use of tiles for platform floor

Installation of sunroofs over platform sheds and stairs
Total design of station facilities and fixtures

Expansion of beautified area touristic train stations, etc.
Creation of service centers at platform operations offices

Beautification of platform side walls

Tokyo Station Yaesu side(Grandroof) Shimbashi Station

(DConvenient

¢ Integration with urban facilities

¢ Promotion of station building and other commercial facilities
¢ Installation of general service counters

¢ Improvement of functions for daily living

¢ Intelligent station design

* Installation of Tourist Office

Service Genter Tourist Office

(®Comfortable

¢ Beautification of restrooms

¢ Speedy maintenance

¢ Daily beautification and cleaning

¢ Improvement of broadcast facilities for user friendliness

Restroom Beautification

Station planning

Prior to the station implementation planning, careful

investigation of the following points are necessary.
= Grasp of the actual situation of the station business
*Study of integration and verticalization

*Review and adjustment of future plans
*Environmental survey

LUMINE (Shopping Center at Shinjyuku Sta.) Hotel METS (Komagome Sta.)

Related law and rule in Japan

Railway Act
*Railway Operation Act.
*Railway Business Act.
(These are various regulations based on above 2 laws.)
Other Act
=City Planning Act.
*Building Standards Act.
*Fire Service Act.
*Transportation Accessibility Improvement Act.

Preparation items for main station building planning

Within site | 1) Railway line placement and usage methods
2) Future plans
Existing of improvement plan and overview

3
Station 1) Verification of current situation 2) Planning
plaza ® Layoutand surface area ®  Plaza plan decision time
®  Ways in which plaza is used ®  Plaza business decision time
®  Passerby, car traffic, hourly traffic ®  Planned plaza area
®  Number of taxi parking spaces, number of ®  Building line and 1/6 line
cars entering area ®  Plaza construction shape and uses

Number of operating bus lines, service

frequency
Scale 1) Urban population trend 4) Changes in number of trains
LEILTEUGIE 2) Evolution and concept of station's sphere of 5) Estimate of number of boarding and alighting
influence passengers

3) Changes in number of boarding passengers ~ 6) Documents detailing calculation of area/size of
® By time, direction, commuter, non- each room

commuter

Number of boarding and alighting

passengers
® Changes in ratio of commuter/non-

commuter passengers

Seasonal waves

1) Passenger flow lines from the Plaza 5) of for
2) Concept of main station building 6) Coordination with living services business
3) of station ions offices plan

4) Placement of shops and other service 7) Facilities for the mobility-handicapped
facilities 8) Consideration of future planning

Preparation items for main station building planning

Laws and 1) \Verification of relevant laws,|4) Verification of adequacy of story
regulations, |regulations, and ordinances heights and ceiling heights
and 2) Verification of ground condition 5) Suitability of pillar spacing

structural 3) Organization of choices by type of | 6) Consideration of building extension
planning structure

1) Determination of grade 4) Coordination of display devices and
2) Determination of design advertising

3) Preliminary determination of finishing

materials

1) Determination of disaster-prevention 3) Water supply and drainage facility
equipment systems planning

2) Determination of air-conditioning 4) Electrical and communication equipment
range and equipment system

1) Construction planning 2) Consideration of maintenance
® Temporary facilities/switching ®  Planning of maintenance and inspection
procedures ® Consideration of cleaning work

® Selection of construction methods
and heavy equipment to be used




Demand in the future
Number of passengers <= ‘ (About 10 years later) ‘
ion of getting on and off ‘

[ Calculation of station facility scale Distribution of stairs and passage

Station Bulldlng Width of
free passage

‘ Width of platfovm ‘ ‘ Width of stair ‘ Escalator and @
Elevetor

\ 4

Width of platform

Passenger facility Planning of sales
Business facility and staffing

- — Free passage
Planning of facility Station square
position Related business

Planning of Station
facility

Flaw of station facility planning

Type of Platform

—be— B e

e j S— R—

Single platform Island platform

.

Opposite platform Stub platform

Cross section of Platform
(In case of Japan)

Pillar
Over 1000mm C.L.

Wall of Over 1500mm 1485mm
Over Bridge

or

Stairs
(In case of Japan)

Underpass

Stairs

Rule in Japan
*Gradient is 2:1
*Height of step is under 18cm.
(Standard is 16.5cm)
*Surface of step is over 26cm.
(Standard is 33cm)
*If the height of stairs is over 3m, landing must be equipped.
*Width is 1m per 2,500 passengers/h.

Escalator
Install Standard in Japan

New Station and
big scale improvement station
*More than 5,000 passengers per day.
*More than 5m difference level
between platform and passage

Existing Station
*Based on new station
*Consideration of passenger, landform
and station structure, etc.

Escalator (1step)

Escalator (3steps)

Moving Walkway

A moving walkway is a slow moving conveyor mechanism that
transports people across a horizontal or inclined plane over a
short to medium distance. Moving walkways can be used by
standing or walking on them. They are often installed in pairs, one
for each direction.




Elevator

Elevator

Platform Door

Platform door at train or subway stations screen the platform
from the train. They are a relatively new addition to many metro
systems around the world, some having been retrofitted to
established systems. They are widely used in newer Asian and
European metro systems.

Platform Door

Leading Block

Leading block is a system of textured ground surface indicator
found on footpaths, and train station platforms to assist
pedestrians who are blind or visually impaired.

Warning Block

Warning Block is a system of textured ground surface
indicator found in front of stairs, escalator elevator, etc. to
assist pedestrians who are blind or visually impaired.

Ticket gate

The ticket gate is the part of a train or subway
station where machines or station personnel
check passengers’ tickets as they enter or leave.

Type of Main Station Building

Msin Station Bullding

Grand Station

\ Maln Station Bullding

Under — viaduct Station

Main Station Building

Over — track Station

Main Station Building

Underground Station




Station plaza

Attention must be paid to the following points when

planning a station plaza.

1 Use “Station Plaza Research Committee
Calculation Formula (enacted in 1953)” for the
calculation of the area of the station plaza.

2 Calculation of the number of boarding and alighting
passengers is to be done as a projection of that
number in 20 years.

@) If a road designed mainly for road traffic is to pass
by the station plaza, perform the planning without
including that road in the station plaza area.

Example of Calculation Formula of station plaza area in Japan

Electric train station Steam train station
(commuter stations, (small and medium-sized city Article
etc.) stations, etc.)

[NV X=73,000 X=30,000 A: Station plaza area
()

SELGEICE A=0.119X A=9.846VX+0.238X

X: number of
A=0.128X A=11.218VX+0.271X boarding and
alighting
A=0.08X A=8.989VX+0.217X Passenech
(persons/day)

Condition PEN)] X>>30,000
SELGEICE A=0.0259X+25.088VX  A=51.657VX
A=0.0277X+26.846VX A=58.880VX

8 A=0.0189X+18.316VX A=47.162vX
limit

Way of thinking of the station plaza area

*Bus (Bus Stop, Parking lot)

= Taxi (Taxi Stop, Parking lot)

*Car (Getting on and off, Parking lot)
*Sidewalk

*Road

=Others(Additional facilities)

Parking lot for taxi Bus stop

Free passage

The areas behind station buildings, which serve as gateways
for cities, has always been an urban development issue.

In the case of many stations, the residents living close to the
back side of the station have to walk across a distant railway
crossing, buy a platform ticket, and go to the front entrance
of the station.

Further, from the viewpoint of urban development, the
existence of facilities allowing free passage between the

front and back of a station makes it possible to integrate
the entire area between the front and back of a station,
significantly promoting urban development.

Type of Free passage

Free passage at Chiba Station Free passage at Tokyo Station
(Flyover) (Underground)

Width Calculation of free passage

The calculation of the width of free passage is done based
on the number of railway passengers (number of boarding
and alighting passengers using the station during 1 hour of
rush period) and the number of general public walking
through the station.

However, width calculation is

generally done by the city, and

whether the width is appropriate

for the number of boarding and

alighting passengers is to be

determined with simplified

method.

Free passage at Tachikawa Station

Simplified method 1 m width for each 3,000 persons/h

Tokyo Station at night

Thank you for your attention.




Definitions of Tunnel-related Terms

Mountain tunneling method: The tunneling method that maintains the internal space
using support measures after the excavation by drill and blast, mechanical or
manpower excavation. This assumes that the ground near the face can keep standing
after excavation until the installation of supports.

Urban mountain tunneling method: The Mountain tunneling method that excavates
‘soil ground’ in ‘urban areas’.

Urban area: An area where buildings and houses exist near the tunnel and there are
some restrictions against the settlement of ground or subsidence of groundwater in the
cities and the surroundings. This includes areas that will be urbanized and have
possibility of future tunnel excavation in the vicinity.

Ground: The general term for the earth and rock materials surrounding the tunnel. It
includes discontinuities, voids and improved materials.

Soil ground: The ground that consists of Quaternary or Pliocene of Neogene deposit, or
heavily weathered residual soil etc. It is unconsolidated or in low degree of
consolidation.

Ground condition: The topographical, geological and hydrological condition of the
ground surrounding the tunnel.

Ground classification: The general estimation and classification of the ground based on
quantitative factors and experimental indices. The term ‘ground division’ is also used.
Class of ground: The grading system for the ground characteristics based on the ‘ground
classification’. This i1s generally used as the criterion for the evaluation and
classification of the ground.

Location condition: The general term that includes natural, social and living
environment conditions of the construction site. The term ‘site condition’ is also used.
Original design: The design based on the plan and investigation in the stage prior to the
start of construction. The term ‘preliminary design’is also used.

Modified design: The reviewed and revised ‘original design’ based on the observation
and measurement during the construction stage.

Overburden: The ground above the tunnel. The term of ‘depth of overburden’ means the
thickness of the overburden.

Watertight tunnel: A tunnel that generally blocks groundwater and prevents water
inflow after completion. The hydraulic pressure is considered in the design of the lining.
Excavation method: The construction method that is determined by the partition of the

section of excavation. Full face method, bench-cut method, drift advancing method and



center diaphragm method. The partition of the section of excavation is called ‘division of
heading’.

Tunnel driving method: A classification of tunnel construction methods based on the
method of excavation depending on the strength of the ground. This includes drill and
blast excavation, mechanical excavation and manual excavation.

Face: The forefront and peripheral part of the ground under excavation and supports.
Support: The means, procedures and resultant structures to restrain the deformation
and to stabilize the ground surrounding the tunnel. The main support members used in
the ordinary mountain tunneling method are shotcrete, rock bolts and steel supports.
Lining: The means, procedures and resultant structures to construct the necessary
shape and function of the tunnel, and to preserve the long-term stability of the tunnel.
Invert: The inverse arch concrete placed in the floor that preserves the long-term
stability of tunnel bonding with lining. It is also expected to stabilize the surrounding
ground at the stage when structures are bonding with supports.

Countermeasure: The auxiliary or special method to stabilize the face, guarantee the
safety of the tunnel, and preserve the surrounding environment.

Observation and measurement: The means to verify the stability and safety of the
tunnel structure and to evaluate the validity of the design and construction. It mainly
consists of grasping the behavior of the surrounding ground, the effect of the support
members and the impact on structures in the vicinity during excavation of the tunnel.
Control criterion: The index to evaluate the result of ‘observation and measurement’,

determined in order to decide the validity of the design and construction of the tunnel.



LECTURE ON RAILWAY TECHNOLOGY
-UNDERGROUND STRUCTURE, TUNNEL

» Harutoshi Hayasaka
= General Manager, Engineering Headquarters

# Japan International Consultants for
Transportation Co.,Ltd

¢ JIC’s Mission - Project Stage

I We Are Able to Manage Every Project Stage and Field

SHINKANSEN NETWORK

In operation (2,765km)
(=== Constructed by JRTT }
=== Under construction (402km) Hokkaido
== Planning stage (175km) Shinkansen 5016
Sanyo Hokuriku g Tohoku
Shinkansen  Shinkansen Shinkansen

Tunnel and Slab Track

Iwate-Ichinohe Tunnel

Seikan Undersea Tunnel

BRIEF ABOUT THE SPEAKER’'S MAJOR JOBS

Major Jobs :

% HSR Construction/Acting Leader: Joint Feasibility Study for
Mumbai-Ahmedabad, High Speed Railway Corridor in India.

% Team Leader : The Study of Countermeasures against
Snow Damage and Demonstration of Railway Technology in
Sweden

% Chief Railway Expert — cum - Team Leader: Pre-Feasibility
Study for HSR Line-6 in India (Chennai - Bengaluru —
Coimbatare - Ernakulam - Thiruvananthapuram with
branch line to Mysore)

» Chief Project Manager : Planning on MAGLEV Construction
Project in Japan.

% Technical Adviser : The Eurotunnel Project Financing by the
Banking Syndicate in UK and France.

HSR Projects JIC in hand

Foatbity Stady f&
-Aynadobiad

Pinfoct Formulation Suidy
for Kaata Lumgxe -
Smgapats

THE LONGEST RAILWAY TUNNEL IN THE WORLD

(As of May 2016)
No. Tunnel Length Location Open
1 Gotthard Base 57.07 km Switzerland Construction completed
2 | Basis Brenner 55.00km | Austria, ltaly Under Contemplation
3 Seikan 53.85 km Hokkaido, Aomori 1988
4 | Basis Montd® Ambin 52.11km | France, Italy Under Consiruction
5 Channel (Euro) 50.45 km France, UK 1994
" 6 | Loischberg Basis | 3458km | Switzerland 2007
7 | Komlm R80km | Austia " | Under Contemplation
8 | Guadamama 2838km | Spain 2007
| o |Tahang | 2785km | China 2008
10 | Hakkouda 2646km | Aomori 2010
11 | twate Ichinohe 2581km | Iwate 2002
12 | Pajares Base 24 B7 km Spain Under Contemplation
13 | Lainzer-Wienerwald 2394km | Austia Under Contemplation
14 | liyama 2223km | Nagano,Niigata 2015
15 | Ohshimizu 222%m | GummaNiigata 1382
&
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1.CLASSIFICATION OF TUNNEL

« Mountain Tunnels: Applied from mountainous
areas to urban areas

» Shield Tunnels: Applied to urban areas using a
shield tunnel boring machine

» Cut and Cover Tunnels: Applied to urban areas and
low overburden areas

# Submerged Tunnels: Tunnel structures are first
build on land, then are moved and settled in their final
location in the bottom of the sea

1,CLASSIFICATION OF TUNNEL

* Mountain Tunnels

»* NATM is the standard method for the mountain
tunneling in Japan.

» NATM stands for New Austrian Tunneling Method

1.CLASSIFICATION OF TUNNEL

Mountain Tunnels

i Drilling

Blasting

Mucking

== __ 1% Shotcrete,Steel
support

2 Shotcrete

Rock bolts

1.CLASSIFICATION OF TUNNEL

Mountain Tunnels

View of Large-section Station Tunnel by Urban NATM

1. CLASSIFICATION OF TUNNEL

Comparison of tunneling methods

Making fall we of the natural | “The shuckd is el in the ground ‘The grownd is excavated froe the
p et ddobl - o
rock boles, stecl sppore cic. Closed-type shiekd sishilizes the | surfiace.
Overnew face i
“grownd srch s formed and] that the | costh or hydemaic pressure. employed.
face o e ia caly ssble
eacaveted Otharwise, couater- when the face recains mandice.
Otbervise,
‘mocemary.
Generadly from hasd rock 1o i applied 1o cxira soft grownd “Basically thare is o grouasd
applied S b . A ppoogein ecth-rtsining
Can also be nsed i 0 | selected

] wnsonsolidaied grood with s woally vsed i wocomsolideted. | condidion.
Appheatie prology w-—n.mm—ﬁu provad.

N, ofcases.of
m-ﬁ-"'m mathod snd some tea N,
Commtermessarcs can bo chenged
i . o
e elf' not recpes bt the all,
r e i roenduater reducing method, 10l
for groumdwater | excavation, wler sealing method i ronemect etc. ane usally
sach a3 by decp well, well pois, or ‘pacessary 10 overcome bofling ec
| dmispmocliuscomry | beaving,
Source: JSCE

1.CLASSIFICATION OF TUNNEL

Construction Procedure Drawing for Mountain Tunnel

3=nv#45:T4  Mini Bench Cut method

T :E!im'ing- = i
W‘?.f ~ =31k -'W)‘_. 4 E-
.-—-M;:H;:“..-.-. *“":‘-‘.‘
1.CLASSIFICATION OF TUNNEL

Mountain Tunnels

1.CLASSIFICATION OF TUNNEL

Mountain Tunnels

Source: JTA



1.CLASSIFICATION OF TUNNEL EAMPLES OF URBAN NATM

Mountai Tunnels

Larg; dn'af Area Urban NA Steel Sun}:on & Rock Bolts
Source: JTA
1.CLASSIFICATION OF TUNNEL
M Gt e 1.CLASSIFICATION OF TUNNEL
Roantain 7 ; ; Shield Tunnel & Tunnel Boring machines
Tunnels " 3

Top bearingmethod @ eel cuppert

. Sz
Lining concrete (side wall)
Bottom drift method < Steel support @ Lining conerete
5 {arch)
o

Source : JTA

Lining concrete (side wall)
Sido drift methad 2 Steel support @Linin?mw
: Double-track Railway
= Circular Tunnel

Note: Number shows
Construetion ordor Lining concrete {side wall}

1.CLASSIFICATION OF TUNNEL 1.CLASSIFICATION OF TUNNEL

Shield Tunnels Shield Tunnels

1.CLASSIFICATION OF TUNNEL 1.CLASSIFICATION OF TUNNEL

» Shield Tunnels - + Shield Tunnels

Source: JTA



1.CLASSIFICATION OF TUNNEL

% Shield Tunnels

Source : JTA | :
Shield Tunnel under C

stmchon with CellmgCrane & Escape Passage

1.CLASSIFICATION OF TUNNEL

% Starting Shaft of Shield Machine

Source : JTA
Rainwater Drainage Culvert's Internal Diameter : 500cm

1.CLASSICIFICATION OF TUNNEL

Shield Tunnel

1.CLASSIFICATION OF TUNNEL

Cut-and-cover Tunnel through a Densely Congested

Sebe musiciyal subusy
Saistis- famate

Fig. 3 Gronsing with ths Koba municipal sutway

W\
y

AN

Figg. 2 Caosaing wib e Kobe o Transt Rutwey P34 Cromming with JA Sanps Hovsen Lina

Source : JTA

1.CLASSIFICATION OF TUNNEL

« Vertical Shaft as Common Ditch for Water Pipe &
Power Supply Cable by Shield Method

Source : JTA

1.CLASSIFICATION OF TUNNEL

x Shield Tunnel

Source : JTA The Metropolitan Expressway in Tokyo

1.CLASSIFICATION OF TUNNEL

Cut and Cover Tunnels

Road rlnclﬂng p]a!.u

1.CLASSIFICATION OF TUNNEL

Cut and Cover Tunnels




1.CLASSIFICATION OF TUNNELS

Caisson & Submerged Methods

@ Caisson method
Building

2. PLANNING & INVESTIGATION

Flowchart of Investigation of Ground Conditions  Plan & Investigation Stages

2. PLANNING & INVESTIGATION

Flowchart of Investigation of Ground Conditions  Construction & Maintenance Stages

Source: JSCE

2. PLANNING & INVESTIGATION

. o R

Assessment of ground classification The evaluation according to
Ground & classified compechensively based on e the engincering model
G’“”"_m"“ﬁ""“ EpaRutal thdex based on the physical property of
The standard for evaluation Judgment based on the ground is ovaluated using the
of pground classification past cases and material. analytical technique.
based on the quantitative
N
Source: JSCE Approaches for Ground Assessment

1.CLASSIFICATION OF TUNNEL

Submerged Tunnel

Fabrication of Caisson

_ Towing of Caisson

2, PLANNING & INVESTIGATION

Flowchart of Investigation of Ground Conditions  Design Stage

2 -
Tematve vign ) l:DMd o I
(CDi iom of sciemic velock
- Ground classification
- Distribution and property of special
ground

- Distribution and interval of
discontimity
- Evahsstion of ground

- Physicel znd mechanical propesties of ]
rock mass

‘Source: JSCE

2. PLANNING & INVESTIGATION
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= === = = =
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Source: JSCE Example of the Longitudinal Geological Profile

- e

2.PLANNING & INVESTIGATION

~
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IO i et
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2 PLANNING & INVESTIGATION &

(schale. sand stona, Wi tuff breocia, et )

| Meogene stmta (mud stone, sit rock. sand stone. tuff. etz )
Diluvial layer. a part of Neogene strata (low- sand. hard poan, etc )

[
‘Source: JGS

3.DESIGN vt

Main Points of Observation on Similarity Consideration

; ¥ 5 ‘Same tunnel use
Ground Same ground classification
Classification

Landform/overburden Similarity of landform/overburden
(unstable, unsymmetrical
pressure landform, special ground
property)

Similar kind of rock/geological
era, groundwater condition
Similar soctonal shapo/scale
Similar regulatory value (surface
subsidence, and the like)

Similar specifications (kind,
location, scale and the like)

Ground Property

3. DESIGN . ;

Concepts of the Shotcrete’s Function

_ Catcgory of fimction, cffoct | of fanction and cffect
I | axial compaction nternal space creating ﬂn,u_dwnmnnm
| resistance of concrete Case umng d
rigidity of concrete.
isting shear foree and shear displacement which causes
g | Shear resistance of m using the shear resistance and of
concrels concreto. sion between the bedrock and Decessary.
1If adhesion is nto fle
w 8= i = jJection, nsing
concrete the flex resistance and rigidity of concrete.
shhor resistance, u-u 1 to T sbove, and distribution of that
adbesion resistance of
Il e | e e R

@ mm BN

e i Wi i e

a.ld--d-"ln-ﬂn - bodrock fnterfaca

‘Source: JSCE.

Mortar anchor e Aot ) raali) i e o

Filng e |—t-{Copsulotpe | T, ST o2
Insert type is filed before or can beoften used

Grouting Driving type
Drilling type

3. DESIGN S ek VAR
@ Application of the standard design

@ Application of the similar conditioned design
@ Application of the analytical method

 Special Case{Extremely:
Iarga/small anes,
twin-bored tunnel,
closaly-situated tunnel
with nothes
structure)

Application of similar
standard design conditioned design
Application of St analica|
~ similar conditioned methods
design or analytical
~ methods

3. DESIGN __

Analytical Method of the Design

Auziliary method = Ground behavior during
Support members construction
Lining = Stability evaluation of the.
support members
* Effect of the auxiliary method
= Influence prediction to the
surrounding envirenment
= Lining behavior in the swelling
ground
= Influence review to the

3. DESIDN

Concepts of Funcﬁt;n Efl"éct? O;'MBOETS_ i

{e} Internal pressure effect

G ity (&) Arch forming effect

NS

{e} Bedrock improvement effect

Source: GS

v Bl
compecsaive.
reinmae
3.DESIGN || : -
— e
"
Conceptof Functionand | {Sms . &‘
Effect of Steel Support
oo {
S =n==rﬂu
”"" ot st e e oo o
PO | o prod k. T o contnd
el ::.T:—A e
e — e
! iemgeons e Wfass and teoglors of .
with o whatic modelsa sod swongdh. T m
Y addition, sher agpoarssce of velfitial
st . the shidssets, el suppocts e
be imrprand imte G shotereie mnd sppled
Sghily oe e el =R S fu 38 W60
shell mnscture and e WDadae the lengl
Tranater
W, (e PR
|
Shedl s sva famerioe 13 B remsiion =
. . g | PO 80 fcpuog mrpecing e :{“‘r—q
Source: JSCE G | st E?:'::.:::




3. DESIGN 3. DESIGN

Examples of Waterproofing and Drainage Area of a Standard Portal Zone

Shy- 7 vl

[N T site

v W g, EH

Trnarrarss dein pire

Camee drain plge
{3} Exsmmples of raltway tumels

;:::.::‘"
.
i

-
&
i

b

Caviar deam yive
(s) Bxamphe of 4 frec-flow waist txnosl  (d) Exsarple of a highway tuanel (¢} Concepiual view of waierproofing
S Source: JSCE
Source: JSCE

3. DESIGN 4, CONSTRUCTION
__Types and Characteristics of Tunnel Portals ¢ bl

= = — » Tunnel Driving Method
e o i . -
* Mechanical Excavation

=
e
o | eyt | ettt e . o e 0 . i m i s e
= L T T | e
gl o e e Rl b T e
e ek eing vk =i W e
z b Setostiee U0
e = T
Mk | it s e it e o | B i s o k. |- e i e e ed B 2 >
== e = e = IS e B e
> :
ey o Werll .
[y 1 -
o] Rt P .
Pehmis s | gt o Fnendnosrrandd o st g oty by e g B o Iy
= P e e |5 g
o o ot e ” o
T
ey 3 o= oy u-:' = B bor by ey . .
e e e EdT e
— | B i g e S e Boom Type Cutting Machine
= T o =
e e ==

4, CONSTRUCTION 4. CONSTRUCTION

% Drill and Blast » Drill and Blast

4. CONSTRUCTION 4. CONSTRUCTION

» Drill and Blast » Excavation by Mechanical Method

Charging Blasting



4. CONSTRUCTION 4. CONSTRUCTION

% Mucking

= Mucking

Side dump type wheel roader Mucking Mucking in the tunnel ‘Terary stor of excavated m ;
in the tunnel
~ Source:JTA
4, CONSTRUCTION 4. CONSTRUCTION

Mucking by Belt Conveyor

» Shotcrete

8t
beit
the tunnel conveyor in the funne!

el I
X 7 1-.;.;.,;2 u.,..: Shotcreting Machine Shotcreting
Source: JTA TN E AT IR e
4. CONSTRUCTION 4. CONSTRUCTION
% Shotcrete % Steel Supports
Erecting Steel upports
4, CONSTRUCTION 4. CONSTRUCTION

» Steel Support » Rock Bolts

Erecting Steel Support



4. CONSTRUCTION 4. CONSTRUCTION

= Rock Bolts » Rock Bolts

4, CONSTRUCTION 4, CONSTRUCTION

% Rock Bolts : Support pattern % Invert

TR S Ha \ ";‘2;“;};." e

e T e L Invert under construction Invert copmieted
Source : JTA Support Pattern of Tawarazaka Tunnel in Kyushu Shinkansen
4, CONSTRUCTION ® 4. CONSTRUCTION
«» Reinforced Invert Concrete = Reconstruction works of invert as measures against heaving of

the bottom due to swelling mud stone

\

Source: ITA ‘Road Tunnel in unconsolidated Rock Mass feraliie potkion e et

Source : JTA
4, CONSTRUCTION 3. RANRTRHETION
» Lining

Form for Tunnel Lining Completion of Tunnel Lining



4. CONSTRUCTION 4. CONSTRUCTION

» Lining = Backfill Grouting & Rock Bolting

Shatesete e a1 Sk reing g g ertem ponl Elctxh:hug il phichvnnt ot o bt 2

Traim swc 2 Sackl grewsing {rjecvion)  Tesi hengde 16T

wm

R e <RI, el AN

Trn sz RockBeting  Trsnfengi 1257 m
o

T R maamn e o et !::*i”!w%«w-tlﬂﬁwhn
Machine Train Sets for Back Fill Grouting & Rock Bolting
4, CONSTRUCTION . KRNSTRHETIAN ,
» Auxiliary Methods

e o — » Auxiliary Method:Stabilization methods for
g B d | the crown by AGF (All Ground Fasten)

Furspaiing b lang engthsce pipe L=12 500mm i i i
ot itz | . hjeon

seale measures for face collapse)

gt}

e |
L&fhﬂtﬂh grouting methed 1.=3,000mm { \
(measures for settlement of the steel support legs } { W O5timam system fase-4oukar Soraive lnjoctan] Purikis J

il ""}ﬂﬁ

e
Support setioem using virkus suciey nethods Improves progress af injectios sysem

4. CONSTRUCTION 4. CONSTRUCTION
» Auxiliary Method

% Stabilization methods for the crown
x AGF (All Ground Fasten)

# Auxiliary Methods
» Stabilization methods for working face

% LL-Fp method (Long distance and Large caliber
forepiling method)

» L=30m, ®=140mm

Source: JTA
4. CONSTRUCTION 4. CONSTRUCTION
» Auxiliary Methods » Auxiliary Methods
= Pipe-roof Protec’_(ion :L=6.5m, o= 1,200mm « Stabilization methods for working face

» Working face shotcrete

Source: JTA



4. CONSTRUCTION

» Auxiliary Methods
» Stabilization methods for working face
% Long working face bolt

T e

4. CONSTRUCTION

% Auxiliary Method
% Ultra-long Pilot Boring

® N s v
Source : JTA 1,000m-class ultra-long pilot boring

4. CONSTRUCTION
# Auxiliary method

Example of the Well Point Sunk
Well points

F 4
=R %
4. CONSTRUCTION
» Facilities

4. CONSTRUCTION

= Auxiliary Methods
» Artificial Soil Freezing method

Source : JTA

\

Rainwater Harvesting Culvert Tunnel

4. CONSTRUCTION

# Auxiliary method
Example of Combined Use of Drainage Drift & Drainage Boring

4. CONSTRUCTION
% Auxiliary method
Example of a Deep Well System

Source: JISCE

4, CONSTRUCTION

« Facilities

Surface Installations




4. CONSTRUCTION

» Facilities : Ventilation

Ventilation Facility

4. CONSTRUCTION

Classification of Surveys

Survey After design Setup control points | Trilatertion Set up control points
Mm completion and prior for the survey of Triangulati 4 diroetion siake
fo construction tunnef excavation Traversing, for centesline
Leveling, _
L :
After setting outside
Survey in detail control points and plame o “I ghtenmmdﬂ m hq
‘before construction P E 1/500
plan IA\'JBI'.
aiT Traversing survey
in points
Tunncl Survey During construction | tunnel Check Gyro-survey, in tomnc! and
excavation, Laser Sarvey ‘marking
i
Survey from After ionof | levels transferred Same as sbove Setup control point
working drift ‘working drift mﬂnm wﬂ“nwnumbd in tunnel

Source: JSCE

4. CONSTRUCTION

% Surveys

Tunnel Survey

6.Lecturer’'s Experiences
COMPOSITION AND FUNCTION OF TUNNEL
= Pilot tunnel: Investigation and confirmation of comprehensive

ground condition
+ Service tunnel: Investigation and confirmation of Main tunnel’s
ground condition
+ Main tunnel: Transport of passenger & freights
= Inclined shaft:  Entrance / exit and pumping / drainage route for
pilot and service tunnels
(Function for investigating and confirming ground condition)
= Vertical shaft:  Entrance / exit and ventilation route for service
tunnel
Connecting shaft:Entrance / exit from service tunnel for partitioned
main tunnel sections
» Ventilation shaft:Ventilating shaft for pilot and service tunnels
Drainage (To flow down seepage in service
Source: JRTT tunnel to pilot tunnel)

4. CONSTRUCTION

Facilities: Ventilation

B Eans ket eier foom e faces wice)

General dingram of the ventiation system

ol Tenentie:
i o e poetal eided

Source JTA

4, CONSTRUCTION

* Surveys

5, OBSERVATION & MEASUREMENT

» Examples of Observation of Working Face

J—‘—wﬂﬂ-—“ij‘.
Fd

T HRER e

T e

3;;’_,‘,‘3’5‘ TELH K. ERIE g;:m.
IR T aah
e WL A (TN} WEH B )

6. Lecturer’s Experiences
CROSS SECTION OF SEIKAN TUNNEL (2)

o
30.00m Main tiunne
fESEA -*—nxﬁ:u::u—wm 0.12m~0.15m
Service tunnel | Shoterete thicknass

H z) Y
(e Atervalsol “Botm)
pofiol 00 B s
oL g ~,100m
4o~ i
5 00m EIOCIMHAOm
15.00m 15.00m |
: Pefd /U — NS
T.s Sholerete thickness
SotEdin RIS 012m~016m
Pilot tunnel | t
Source: JRTT



6.Lecturer’s Experiences
SCHEMA OF GROUTING

Next working face of grouting Working face of grouting

I* Excavation length 50m ——*
i AN
[ f
HB e onilncec t
o s v
l ra— {st Stage 35m—>
} 2" Stage 50m —
rd
Source: JRTT i
6.Lecturer’s Experiences

ADVANCED BORING BASE
— Yoshioka Side B-35 in the Pilot Tunnel —
\ S s =

Source: JRTT TR i

6.Lecturer’s Experiences
GEOLOGICAL PROFILE OF SEIKAN TUNNEL
(Honshu Side) (Hokkaido Side)
M JEEER
53K850m
TMSS0m 23K300m . 17R000m
Tsugagy Sirgit= k : }ﬁ
PR o irs i fo
’ “;:‘ PO —F 4 IS Tunnel route ] g
] 5 j 0 15 2 = o » < 5 S0ami
EEim e w52
ks (5&!'_:?1
i sanm(2HY)  EEEm s m(EER) B | s me)
Kuromatsunai layer Kunnui layer Rhyolites Fault
B\ 2 Bovewm 5 8t sFoslEg-its BN amuam 7] enan
Yakumo layer Medium hard rock Andesites Stratum boundary -

CHANNEL TUNNEL & EURO STAR

6.Lecturer's Experiences
SCHEMA OF BORING METHOD
Wire Line Boring Method
;,}7/':»/;; :n e ,I/@ U@ gg:a

]
e =7 == @ Rod (inner pipe)
A @7 L /,1 ® ]"Nl—'}%) @ Core barrel 3
® "" §E|H ®) Casing pipe at the month

® Water swivel
Reverse Circulation Boring Method ® @ Driller chuck
@ Hoist
sy [ i B2 U@ @ Water pumping

@ Slime and dewatering
7 ezt (55 = @D Preventer
AT A e [ @ @ Vaive
®

Double-pipe Reverse Circulation Boring Method
(s:@ @

Source: JRTT ® oa

6.Lecturer’s Experiences
LOCATION OF SEIKAN TUNNEL

domiE

HOREAIDG

S Lo

LT

6. Lecturer’s Experiences
LOCATION OF CHANNEL TUNNEL

Channel Tunnel connects UK and France




6. Lecturer’s Experiences

GEQOLOGICAL PROFILE OF CHANNEL TUNNEL

Britain

Folkestone terminal

Upper chalk layer

Chalk marl layer (lower)
iddle cr?alk Iayeti Midtllle chalk layer|

France

Calais terminal

0 10(km}
[ES———

Green sand layer

Gold clay layer

6.Lecturer's Experiences

COMPARISON OF SEIKAN TUNNEL AND CHANNEL TUNNEL

=1

Item Seikan Tunnel ‘Channel Tunnel
Length (Sea bottom) 53.85(23.3)km 50.5 (37.9)km
Max. sea depth 140m 60m
Max. depth from surface | 240m P 108m
Steepest gradnnl 12% __1D 05’[—
| Min. curve radius | & 500m 4.000m 1 [
Geology g:gcnene‘ . "E";'r%ﬁf‘“ Masamu: era crummus layer
Tunnel shape Horse shoe shape Circular tunnels
Construction methods g:"hmnr:::mml Full face excavation by TBM
 Lining T Castn-place concrete Segment (RC or Ductile)
Grouting | Cement, water glass i Cement grout inj
2 Horizontal bori ox. 100m length borini
Advanced boring (10002 000m, Thax. 2150m) | oo warking fare ¥
gh | Vertical 14.6cm (Pilot tunnel) 10cm (Service tunnel)
deviation  |'Horizontal | &4.4cm (Pilot tunnel) S0cm {Service tunnel)
Work period 24 years (1964~1988) 11 years (1984~-1995)
Source : Author i

EXCAVATION METHOD (1)
Spring Heading Method

’,

@ Ground

@ Rock bolt _"b‘ é( =1 iL'j\ /“c (B Shotcrete
/ /

Lm ing concrete

;’
;
\3
®E@Mp§‘\

@ Invert concrete

EXCAVATION METHOD (3)
Side-drift Heading Method

Injects concrete fluid into the ground from
two side-drifts to cover, followed by surface
excavation and fill.

) _———J—«"\ -
)
(52 e

/
~d
{

x

Excavating in numerical order

6. Lecturer’s Experiences

QVERVIEW OF THE DOVER STRAIT IN UK SIDE

Coastal cliff of the UK side consists of chalk layer.

Source: Zenchiren

EPISODE  s#kfu

JRCC directly carried out the advanced boring in the Pilot
Tunnel at the Tappi side of the Seikan Tunnel.

In Jan.31.1976, the boring work accidentally broke through
the sea bottom of the Tsugaru Straights.

Naturally, sea water flew in the Pilot Tunnel through the
borehole. The water was accompanied by rock cores, sea
weeds as well as two swimming fishes named fat greenling,
to be more exact, a scientific name was Hexagrammos
otaki Jordan et Starks.

Generally speaking, this kind of fish is eaten as Sashimi,
Teriyaki and french-fry in Japan. Fortunately, one of them
was stuffed and displayed at the office in the Kajima
Corporation, one of major general contractors in Japan.

108

EXCAVATION METHOD (2)
Bottom Heading Method

The most common method applied to excavate
19% of Seikan Tunnel.

//,/

Excavating in numerical order

EXCAVATION METHOD (4)
Side-drift Heading Upper Half Cut Method




6.Lecturer’'s Experiences
LOCATION OF ASAHI TUNNEL

s
<y |
P B
4 . J
we i it
= i Toyama  Hokuriku/Shinkansen Cg
o = B ertare Nagano
Source : Author 5 : N
112
6.Lecturer’s Experiences

DOUBLE STEEL SUPPORT PA'ITERN

.:r:':: f‘

I
[

Privary mm‘m.h!;:m llh- R .

Primary steel support: 250H
Secondary steel support : 150H

6.Lecturer’s Experiences
GEOLOGICAL PROFILE OF HAKKODA TUNNEL
Geological Plan

6.Lecturer’s Experiences
HAKKODA TUNNEL L= 26.46KM

6.Lecturer’s Experiences

GEOLOGICAL MAP AND HORIZONTAL DISPLACEMENT

Max. horizontal displacement : Approx. 550mm

Geslogicat map

Developed double steel support pattern
instead of replacing of timbering

6.Lecturer’s Experiences

LOCATION OF HAKKODA TUNNEL Q&*@
™2
e

L5
iz
e
it e
axs :
s
Py
[ LR
R ot
-
(23 AT
Voo

Hakkoda Tunnel is 26.455km Iong Shinkansen
Tunnel broke through on Feb. 2005

Blecturer’s Experiences

HAKKODA TUNNEL L= 26.46KM

Source : JRTT

6.Lecturer's Experiences
HAKKODA TUNNEL L= 26.46KM

Source : JRTT



6.Lecturer's Experiences
HAKKODA TUNNEL L= 26.46KM

Source: JRTT

A NEW CONSTRUCTION SYSTEM “SENS”

now SENST# _____ wom
P s "o < > -k ; r g
st _ A% Lining cdriorete. | Shield Machine
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The name SENS stands for :
S : Shield Machine
E : Extruded Concrete Lining (ECL)
N : New Austrian Tunneling Method (NATM)
S : System

Source : JTA

A NEW CONSTRUCTION SYSTEM “SENS”

The name is a shield tunneling technique to
perform excavation while maintaining the face,
and to achieve early invert closure with cast-in-
place concrete primary lining (ECL).

In the SENS practice, secondary lining which
carries no load is placed according to the
concept of the NATM.

Since no prefabricated segments are used, the
SENS is more economical than shield tunneling.

A NEW CONSTRUCTION SYSTEM “SENS”

Rapid Excavation using SENS ,the extruded concrete lining system with shield
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SENS MACHINE
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Thank you for your kind attention.
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