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=ET
» P wave:approx 7km/s
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Requcir)g time for @ Accession of the wave
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@ P wave alarm
3 secs.= 2 secs.
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Summary of system for the enhancement of convenience of urban railways

Legal measures Financial and tax measures
Adjusting the interests — Drawing up a plan “Vertical separation system by using benefits”
5 ;I Rapidity improvement plan I _ Operator
o2 (Existing railway operators)
= ) Constructions of through lines, etc.
= - .
2 e o Facility usage charges
o e8| -m (Set depending on the benefits)
> 3028
g3 5 - 3 Provider of construction work - mﬁg
g» T t— % S5 =2 (Public bodies)  Rembursement of the tax system
(=]
=y - =25 Tuveks Notax
3 Z o | S Steton s Tax ecucton
= < > 2T oo )
= = = = Goverment | Local govemment  Boronings
= o -
% = El 3 % 1/3 1/3 /3
- 3 g %8’ The above support measures are taken for
2 o urban railway facilities and station facilities
E’ oo constructed under the rapidity improvement
o 3% plan certified by the Minister of Land,
E‘ Infrastructure, Transport and Tourism.
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j 2010 to
2009 2014

Experimental

research business. 411 409

etc.

1111-?511;;1[10{131 17 18

business. etc.

Contracted business 46 48

Administrative 61 55

work

Total 535 530

Note: The figures for 2009 are budgetary amounts for the
beginning of the year.
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Simple tumout Simple turnout for Shinkansen Scissors crossing

AR 4% - TSR35 (ARATAE)

Curved crossover Combined gauge turnout (Three rails) Run-over type turnout

« All turnouts can be designed with FFU (Fiber reinforced Foamed Urethane) Sleeper
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New Shinkansen Lines

Two-thirds (2/3) of the construction cest of new Shinkansen
lines is funded by the national government (from public works
allocations and a portion of the revenue from the sale of
the existing Shinkansen facilities) and ome-third (1/3
by local governments. and also lease fees for the Shirkansen
facilities fram the operators are appropriated as pert of
the

We have already completed spproximately 553km of

‘the Mokuriku Shinkansen(between Takasaki and Magamo),
the Tahoku Shinkansen between Morioka and Shin—Aawori) and
the Kyushu Shinkansen between Hakata and Kagoshima—Chuo).

After canpletion, facilities owned by JRTT are leased to
and operated by Japan Railway (JA companies

[
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Kyushu Shinkansen
Takeo-Onsen - Nagasak|
[66km]

Gonstruntion is underssy and sohedu lasd

£ be completad in sbart 10 years after
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- Sapero
[211km]
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Tokkaldo $hinkansen
Shi oot

— 5hi kot ruest e s
[149km]
Grwtriction (1 marmy i
planned campletion by the end
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Hokur iku Shinkansen
Nagano — Kanazawa

Gemtriction i3 wdrmy with
pimmed comletim by the end
of Mar_ 2005
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Hokur ik Shinkansen
Kanazawa - Tauruga
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We promote the development of new Shinkansen lines in accordance with the
Nationwide Shinkansen Railway Construction

Shinclitary (tentstive name)

Shintumar | Station (homori Baf.)

Tohoku Shinkansen
Mor (oka — Shin-A
[1784m]

The entire section was cpened

in bea 202 The mtire line of

ri

the Tohoku Sinksmen was
Gmed die o extmaim to
Sin-Amori.

Presently construction is underway on three sectioms of
five |ines: Hokkaido, Hokuriku ani Kywshu |ines
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Contribution to Society Japanese railway const ruction technologies or joint ownership shipbuilding
1 system are effectively utilized in many countries around the world.

International Cooperation /

Japanese railway construction technologies effectively utilized around the world

By making e of comprehensie tecnologies and experience afivatied in construction of not only the Seikan Tunnel, the Joetsu, Holurky,
Tohoku and Kyushu Shinkansen ines but at5a rben riways. 3t the request of the MUT, JRTT actively provides techical cooperation by
dispatching experts long:term or shert-term) overseas and accepfing trainess from abnoard. As of March 201 1, we have prosided techrical
cooperation to 64 nations and regions and dispatched 1,939 experts in total Our overseas techrical cooperation encompasses many felds
including feashility studies on new railway construction or mprovemEnt work, construction planning, desigring and consiruction work.

Technical cuchangs moating wih Koraa &all Metwork Authorty oras)

Fal Contorarcs by Armarican Fublic Transportation Asackation {LUEA]

@Countries and Reglons Where Technical Cooperation has been Effectively Utilized

7~ Intensified Interest in ™,
| Joint Ownership Shipbuilding |
“___ SchemeAbroad

pe and CIS Countries

Traiing an techeolagy trarmstor of sith track o China (Tohoku Stinkarsor)
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\ D Shiajiri
Takayama Line
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W operatng Kilameters

_Aaki | 1oba
J l Sangu Line | Toksida Shinkanssn B52.6km
Conventional Railway
w Tokaido Line 3E0.1km
’}' Gotemba Line 60.2km
/' Iinebu Line 28.4km
fe lida Line 185.7km
O'Shingu Taketoyo Line 19.2km
Takayama Line 189.2km
Chuo Line 174.8kim
Taita Line 17.8km
Kansai Line 53.9ken
Hizai Litve 120.2km
Meisho Line 435k
Sahgu Line 29.1km
Conventional Line 1.418.2km
Total 1.970.8km
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SHinkansen Ganaral Training Simuator

PR il 2 i

Convenlienal Line General Tralning Simulatar

‘ﬂ‘%ﬁ ] -Jﬂﬂ&’ﬁ

Trasining Tracks

R |

74 —=597 FHNW [ LT R T

W= JRpuiE

11%

= [lwlﬂ”,ﬁ%ﬂf (12 IR - ijieg)

34



B s L TR R

9 R SR 7

RIS b 2 R

35




REy o V(DI

VU RER SR T F R
ETI—FQF:%%%M/‘E”L SHREEE-= L= ¢ ’ﬂZ
PRV R ] FURIEPHSRGE SRR e ) & R3S - B
|12 ol g B (SR I 2 0 Ak

= IRFIEFC AR M
I 1o 7 15 A PR SRR Rs e =

%B@ﬁﬁgﬂ%’*ﬁjf—?j@ﬁ@;—?%ﬁﬁ ' F
7 AL~ S0MTE LG A5 5k L 200m R ST T 45 RO - 1
F[ﬁrﬁnﬁﬁbéﬁﬁ I/;hﬁg\ g%ﬁkm%ﬁgq °

RS LV B B PTREA VA S
E IETHE eI _Ek}kﬁ I/%ﬁ%%ﬁ,*ﬁg\ o [/fm?— FUL— I bgﬁﬁﬁ [/%F IT@«ﬁ
ﬁﬁﬂ/&jﬁmﬂ"’ﬁf%‘v o

[ﬂaja%zyfrf%ﬁﬁﬁ}%[[ N SEHE éﬁﬁjﬁ}nfﬂg Iy ]‘ﬁ\%‘lﬁ ;Fg%ﬁ—?rﬁ IF [ﬂ :

SOmE SRR == ({7 I TR = o

B R EREEL

Bl B e ST e RIS B
2R PUE et T AR (S == RSB
G WP, =D SR 200 -

e PU T4 363 2000 NV et 55 1 R #2000 B H

11507 E R BRERRRFE] + fI9P50. EIHRLE v oo™ -
PO R I T o R A SR e

R+ R U RIS e SRR S LR S PrRRSSE
LV S AR R 4528220 N B T 829 2000 NV R

e > 5y F ;'/{_Ejﬁff}ug f'E150 Bl o

36



P
S

% l% H \ =
Tt \I,\/
|—El|[|

éﬁ‘j‘é‘h
-

e =
g @\ﬁl

%]
IE_T}L{E_TI_’ET_'?T‘FI
|

'Sw

R IR e
#LH 15

37




6. IR HIREIS W
IRFINFREFS SIS » B RIIT19127 - 94 11007

f
L1 BRI LA S E S I P > = 19475 S 1] ,QJ;HDSRG U ESSHIpE -
Jb% nﬁ‘sﬁﬁ@ : E[1964#¥;$$;@ﬂﬁ,?;plj BN (IR IF[EFrﬁéI Sy

TSI Tl F,J@%E’iﬁﬁﬁ&fﬁ'ﬁf{'ﬁl“%’rﬁﬁ NS &5
(D R [E AA o PV AESEERIN S GRS BRI EIHE
12042 EIASRLEI8E ) BRI 4FHET » SIS0 5 55— 16T Frieis
JIHr AR AEISTER ST BRI B R . (KT
oS G B TS P R W (R U
AR RS R P B P RE S IRV AESTE > BT S i =Y
Jo o TR o PNERE TR SRR o il IJFIIrﬁ”JRJB’BﬁF CEE
fol » PSRRI - (5 (SRP R SR [ - FH e
PR R S - TR T Y AR AP
E’LW“'FIF%?E% T I R PR R e VAR > @'rgjdﬁ
S ELT 20045 FEBHRSEUS B Y HRI L] o B R T
eV BT > PR I [ R T R
R (R = A — )

AR ST R

38



2004F ISP R LT I Bt B PR

BRI FURL B

I T T Sl A R

SEBIHERSG  1
= - ;9%1?-15&5 LB A ﬁk%‘(%ﬁlﬁlﬁﬁ%f‘ﬁw‘j < TE)

39



= 2SR
LEFIS
{[FIJ&A’FL "\’FJE&% #°1916F = f"‘[T’TF[ﬁ: I/ZK?EEU » I i@ Aﬂé’fl{th
= RLEUR BB LY 70 0 2 RV o b PIA ) SRt
FIER G VARl S > = 1) 2 PR RTI  ~ B R i B
il o SEPEREALY BlE L I pPREIREE - BEC R - WS
(VRS S e Rl = L S o IR S B e+ %

2. gﬁqfﬂlﬁ :

RIS R R %%ihﬁ%ﬁﬁﬁj“*mﬂﬂ’%ﬁﬁU@Wi%
W%ﬁﬁﬁuﬁﬂWHﬁ%@@@IﬂV S R £'%$
e LT TR OO B

5 01752 Y i -

PSS 2 Al F R SR g o VLRI preER S Ve
FHCGEEAEA  fRBI

LR R = MR ST =2 P L
o e Bl =2 WEREUR e e—=——=> RS, ——> &
ot e——=> WA= T PP ===
TR g (o 3 NSTARIERD | AR PO ERT) SV RS - R
Gl A o
3. G R

PSSR sl - S0 07 S SEFEE V S R R A

SHEIRRLN SR > T3l EU Y e SRER T ] o TR A
FpRere T g o g SR PR FRIME - T AR TR ) SRR SR
SV R TR A FI -

40



4~ —kﬂlﬁﬂiﬁ"gﬂiﬁﬁ;ﬁﬁﬁ
LEFIS
{}Cl:lj i\/ FIJ’?}'—f jJ‘/\1944":F ’ I J%ﬁ ﬁbgi:’iﬁ}[‘ﬁﬁﬁ: ’f# E" = EIJFI ]:[
O R “ﬁ%w~:’@%~%ﬁ¢ﬂ Sy
FRPY > SOPVETE rip?’ﬁ THLH B ,?ﬁfﬁ SRl s Rl e
é@j M EN Eﬁ'j‘ °
I RLA R 7 il AR AT i R
VIR Y S AR B RS BV A A 252000 127
VB iV R RS Sl 1S09001 ¢ 2000 75 -
2RV ERES B
ST TRCRL S 0 3 i - BT R R P AR gt - ey
Fl lﬁ%%%rﬁilp > PEpiget e bk VR S SR o7 VSRR TSGR o5 R
Y e s TP R PRy e g S AT BIF FETRSERUR T (U1
%4?%&3/@&@%‘% EYINGE 2 TR R
Féﬁ F GBI ] B [/AF_Z;%EQ"QJAFL&HJ P we?ggig@
SORLY) AR R AL T AR R S - R YRR
AT SRV g e SR AR R S TP U T ]
TV HOGERRL i REEVASER IR SR SR AR Y A
B R IR ~ TR S TP T S A

41



R A eI

42




3.7 ﬁﬁﬁ*njﬂ@%ﬁ‘ﬁﬁ“ﬂéégﬁiﬁrﬂ :
2 FIBREEIR A A 0 S HESRRLR P | BT (15 4
e B Y BB DDA N R R VR S E e
VI SIAGENERS 17 % B B B R LY i -
e P A e S 1T UL BRI s [ A Y
AV EE > W SR Y GRTE Y R R R A
fif > WA R SR R AR BT OR[N R SRR

Aol A [EIF Y RSSO B 0 SR - B
TR f 0 % )] ”W%w%ﬁﬁm%a°?%ﬂ%mﬁ
S IR 1 PHI;TH%I,;;'}%H NEIRE It RIEEY SHA S TS g O

wmugaa,ﬁg%peiw?ﬁJ%ﬁ*m%@fﬂﬂé FIF AR
SRR )= PR T G (Maustinox ) ATET o (R S S B
TIFIFTETTELY SR (FEE A = )

Maustinoxs IvHvIRvLYY

E=ATA /A
FAM RFvL2ER) BV
0.03%C 1.2%C

W= = ST TS L T 1 )
T B TR B e LU RS A oA S
SRS - R AR 7 T RO e SR W DR AR
SMEREP R F S AR (R T A .
ﬁwaﬁ@wﬁ@,@%aﬁﬁ%ﬁ’w%wmﬁﬁw’ﬁwﬁaa@m
HIFRE 5~ FRILCY - SRR AL R 7 B

43



GNP SR SRR S SR o U ] R % A e U
Tpd > R PR Y S SRR DR ST W on eV fjl
Pl o SN e 3 -

s LLCiSE TES R E U S QUGS S - SRR EE i S
L S SR Cacs s U R

44



BT R PR EIEE S B E R R ANG: & 1
- DHHRERRST T
I SRR R SR R A L 88
B MR SN R PR 19875 RS I E ST
WS L T RIS i mﬁ@ﬂﬁﬁﬁﬁﬁﬁﬁww’
TRV i R S - [l B BLREH R SR IR
VSRR ERR © A B R AL S [
FAT PR (O L 2 R 9 - SRR R e
HIPoh= Vs gl i e Pl i e HY - (R
B2 RIPSRLE R P e [ Y 2 A P -RTRIE . & ST
VPR BESELY R » JEGRIEPER -~ R AR
D i Y TREERLY o SR 1 5
AEFHRTRIY fig o i) B A i 17 (AL RG22
= B ANEEL F HR AT L  RTRIFIF T 4RI
F AR R S BV PR R
> B EFRAERI 2 PO G SRS - b
Fﬁé’ﬂfﬁls %p‘ﬁéﬂ}k VFEHES S OATS - ;%,H%T“ﬂ&?fﬁ
SR AR VRS - PR S I Rl R VAR TR
HILSp# J%rﬁ” RIHIRRUL Y A RS
> BURVAE 2 RIE AL R - R SRR
b Y FEIF ] R W%F%ﬁyﬁﬁ.ﬁﬁwmﬁﬁﬁﬁmwﬂﬁ‘
G FEITY AL ~ Ford ST RO T e
> RS 3@74§HiﬁVmﬁ*ﬁﬂﬁ%wﬁﬁ%¢’wp
YRR 1 L 105 L R sk U A B
e wﬂﬂrﬁﬁ%%ﬁ§w¢%@ﬂ B A

45



> AR - IR RED MR~ RO R B s T
A QIR 2R R S~ BRSO B TPa » ) flgl
I H BV
(LSRR E L £ RIE R AR > RTRURL Prjfy o 8
TR B L PSRRI SR ) o SRR P LA o S TR R R
SR AR R

FiF F U A A VA R B T PR A = I PR RS

e =) =
_"/." =

RAE
AR

ATRRTF £ ERLAE
[fl A = SRR R PR SR R L AR IRTRIBT A 99

46



BERGHRLE |
iR RS A

[ A D S R PP SR AR (37 RTRIPE f 29
B[ F VR R PO AR A Y RLE R T AR RS (RO
AR ) ”¥4°i£gFE“¢L5ﬁﬁ<L%ﬁ REL RS S R RE R L
AL YN S S PO o R R YRR
[EE) e AR E) ,mwy$
SR ARRY AP SRS R A R Y R B TR
s PP PR AR ~ 5 R AR B e ALY A - 2 R
SR A o o IR R R (R R =
ARG %m%ﬁﬂﬁﬂ’Hﬁ&*ﬁmﬁ&ﬁwﬁﬁ’%ﬁﬁﬁ—
FRAVEIAEE A A P SREFS B A S AR L SRR
T ARA SR > ] ﬁﬁﬁﬁ’uﬁﬂ§%W%ﬁo

47




I A [ R P S SRR ()
T FEPHH ) AT PR RSN ] ST
CUBIEES E U [AIRARLE THVRY « 4 Rl ERBEEEREE fl g - A 3T
SRR W ) o SRR PR 8 R
RS ~ R R A YRR L P T e - e A
R VR il Y R R e S S i
R ) WA SR RS s s s H RSB ALY (A -
2R

48



:\Q%W@Bﬁﬁ%ﬁ?ﬁ@

FIA B 2 fol VEREURL SRR o BPCERE FRER A i RURL [
Blpre SERALE - ,&wr‘gﬂﬁrﬁ?ﬁ@;ﬁ;l PR RV R o B T
TRISET ™ o 5 PR RS I AR - 19865 [ L B K
H o T AR S ﬁf&%ﬁ PIEEY 2 el IR 8 SR
SUE R VAR R T ST AL AR (R
UFE"%J R IR [ R PR B VR T

SKE SHEIE SENIESLAN - SHEIE “f%i?”?ﬁ SR FEGIAG YL = A TR

E A SHEID S TRNUE T 7 LU 2 B i

=t

B A A g B - S
Wk R L )
oE[E SN i 5
=L
R S| R R SEE
¥ 4z
S
> EEEVESTER —>
& £
\ 4 S8
G o R S eEET d
- S FHE R

Hy
%

2%

A3

49



& B! 2 i '.'
A A A
. 1 1 &
i f2 A e
§ 2 ¥ i 3
F o £ f
3l v ’l”vz*
v v Y Y
R A
4k 1 A3t 142 1A% R %
3 £
21 Eg 4 % 44 i, 9 . % 2 9 o8 :
: % 5 % T 35 1 e 1 B ]
T

A SR R R A A

WF’BW? FIoA Bt s P R TR R 2 ELRLY [

) i?irﬁ 4\?5 7«5# 0 > 73 B@“’FE[FTJ g 1 IS «].ir%‘u A ﬁ,lj J
FoueE wﬁ%wrﬁ V@ﬂw%‘ﬁﬂﬂfi TP ALY BT
FL[ PRI T Fﬁ’i&%l;‘} B B

50



<

RS S B

B Om N ¥ | SRR e B R i
Efﬁpelﬁp(lgge)jigji‘jgzﬁr H = puFERUTE TRV S ] a”LPTrﬁ‘E"_‘f@ I:J'liﬂﬁ”rrdll °

(Y8 IR AR ) R IR
9310 (T AEL T A ) A T A R RV O
oY 13 MR S " i
BT AT I (E?Eﬁ%l)/ﬂﬁ[ﬁuéﬁﬁa BT

PY 19 RO 7 ) 0 i 2 1 Ty

5723 l#(q5$\“'¢f 1Ty I R PR

5y 55 R ER) F =2 PR £ v
\%E%I(?%ﬁﬁ)%ﬁmi%WFw&ﬁ%r%by

P VO A 62 5 Sy o 5 6 )

(BRI 1 0 5 )

SRS PG 62 = e 28 )
(B o Efe - BERIN Y T S PY)

SRFDEI BT PG T (0 13 5 57 1387 )
(g P A=)
P TR Pl 62 2 s 9 12 8

B AW S PO - - R
B O AR

I S R~ P

v 2 R - PRI ET A

R AR W R S T

51

97 25 [ECIIE T E'%IE'4~ UL FIE) O FEH RN E R

VA O TR 1SR T —

S _

o _



b S B

ﬁ*tlﬁi"Jiﬁf&?Eiﬁ’?ﬁﬁufﬁw‘ﬁl* B ST R SBER I H A
%«F—Eﬁiizﬁ TR [ ﬁéyﬁljﬁjtﬂ{ %[i[ﬁ[“ W:}iﬁﬂn TJI'ﬁE['IJﬁI%%J?E
FIFJ 11[33 #(1900)3%&&15‘;65#}7 371 l,'v(i@??m}i%‘ ﬁiﬁé§~ = ’;ﬁjﬁl) @IU#% ﬁ@ﬁa‘” r

ﬂ@ﬁélﬁuﬁlﬁ[ d’lbg{&
9% 19 [RCBAFFIELE (K~ PRGN ) 1) Rhee
97 20 [R(EEE IS~ FIpVIRY *ﬂﬁl)a”&_@i FYpVARss &
5721 % (Eﬂﬁ)ﬁrﬁ Ei Eﬁ’f*‘[ i IJ%JJL

PR A 17 4 T 3 9E)

(1942) CHyE8=E v W 07 [ o 1 B8 )

IR @ﬁﬁlrﬁ%%’%ﬁm@i’ " E

SEICE ~ FITRRIAI (o 62 = ey 57 13%) | CEMERS  BELRY SRR 5
S I B

fill S EUA R PRI o 4 (0 o 13 5% i @i 97 151 )

(2002) PEEER g » P Ay AL A L
{ 5Y 2 () ]
7 10 F G5 1 RIS ~ 52 I 5T « 573 g i

HESBAEH P LI )
(BT LI » s L)
LR S ERH ) o%m@@m@ﬁ%ﬁﬁfﬁ%ﬁ—Wﬁﬁ
(Ffr71 26 = iy i 47 573 55 5%) { uﬁlrﬁiﬁ—L et b RO A P
LIE{F[ E IJP J%J—L I/

T;‘Jif/\ [Jﬁl%'?iﬁ‘l%’ﬁﬂh%ﬂlw CIRY ] (1956)5" 5115 L AL A
(i 31 = 3Ep i 473 49) {%’H%H%@§§W§%@ﬁﬁ$§% ]
FIpopy

IEBTRERIR R 72 VY S R
(P71 39 7 Y 111 B)

(1964) (PEBRLMEATIA  fIFCEREEFE O ORI - R SIS oRE =)

Jl?fflﬂﬁv'i«%,uﬂ‘tf%%/ﬂﬁlﬁl*‘i Fo & TR (R A = 4
(EF[;D 39 ﬁpﬂﬁ?d’[ 53766 5E)

(G = = SaERLi)

52



o s A T SRR L B R (RO S AR
fi e AR AP VP 1) RS ) A S BRI A
STUH > 9 [RPFRG RAP AR T R U T
iﬂﬁ?“ﬁﬁ#ﬂiﬁiﬁil’ﬁfﬁﬁwkl ﬂMﬁ AR

ﬁ%\':ﬂ* FIdm+ 2 lﬂjéﬁﬁjggj/tfjﬁl?;%gﬁ(E”Eljfl[ﬁyljﬁ?iﬁl'ﬁiflﬁﬁ%)
i&[as«lﬁfrlgn LY AP R S R JLﬁ“[J
= L AR P 2 R S PSR AR - 8

TSP - 82 P IR P PR B u%‘?%ﬁfﬂ@
,E.Ei‘ﬁﬂjr%w* RN R T SRR P

U AR R P - SO RPN - s i
tﬁﬁc?\ 1067 2% [IEATRERES RS EAPPIT - 1067 2 ST
B BRPA » § 0 P N S R R BRI A
e

BB - 0 BRI 5 PR
7 M}gﬁéﬂrﬁwﬁﬂﬁf S SR Fuﬁﬁﬁ—g;[ T+F74\E}';Jf#@,n@%v
g%%ﬁk@%HI’ﬂﬁmﬁéﬂr‘5Tiﬁ““;J?’EWﬂ?%JW@Ha$;
RUBER » 1) R RO RLES N (R B o BV BRI

LG GV, [N SRR Y R R -

53



BURMG | ATRE T PR AR PR S RIS R B
e

BB FI - S WA AT S o
LR SRR I s 7y§“#§ﬁ?@ﬁ1,l‘bﬂaﬁbﬂﬁﬁi
FSPAFLLY A BT RLOPIT S SO SEI | MR RATR o B B PR
Folrs ]y RGBS R P EEEE RIS R > RIFeTE 3
U] AR R M R TR R R R
BhE o T BB AT SRE R BUR - 3 R

= ppEREY
LIz == at ik
SELZ7 = FOVRLRLH S s - S 7 SRR e 0 S e R
2 FIRI R » FOSE B SR R [N R
VR T LB S 5 2R e T R S
o SR SRR RL I I £ R T - IR B oy -
FRIE | o AR I A S R PR
2P R HERR (K
MR RL BB RO RS RV TR (RS iﬁéﬁﬁﬁ
2RINEY - Racs: Al QUSRS S TR == e PN S e
i MRS WAL SR 9 [l SRR e s Vi e B
(B ANESEET 2 ol POk L Bl SR o a2

e
lﬁ_glri j/c[J E‘I j}%lﬂ? ﬁl[ j\g‘ﬁ_’é‘h %g%—‘y E’![_’Eﬁ“
S R o) AR e SR I DR s

SR BRE R - SRR 7 Ba s RURLA R RV BUARRE R R
T SRR I R S AR SR R R

54



R EGERER Y 2 el o

FAEFE R - L e SRRV TR
SRR R SRS R W g o R e SR AR
iR > i e R A e

BB T e

LI DRSO VI o — SRR B 6 R
KL SRS LR A > TR %ﬂﬂ%ﬂﬂﬁﬂjg@ 3 I/pggzﬁ
AN N AR LS T e S L S T S R
G TR Bk RS PRE 2 ferd Rl o BURNERL S gk
e PR ] AR R

TR0 o AR S S T [ o SRR LIV Pk~ s b
ﬁ@*ﬂﬂ%Wﬂﬁ@ﬁ%ﬁ’THﬁH@%%WW@%ﬂ#?%ﬁ%@
KRR S PRI R 7 B IR - R mﬁﬁ: IR 5
= R SR VAT R L bR PR e FYARHR Y S e P R
T+ G ] SR S SRR 7 B T VR - SR
AR R I PRI BRERA i

B P e L gy ﬁéﬁfﬁlﬁi%ﬁ% (B SER O  EEAE
Lo l/que;gE'ﬂ\*chﬁ&th_a,%ﬁﬁﬂj HE LV EM

e b sl R LR T P S RO
PR SR | PSR ARSI B SRR, I S R T R
B I R,

55



RN
L
L RO S AR SR S BRI S R T A R
B B G T PHRER M AT (TR TR T RS
W BRI 'i;@i’ﬁﬁi’ﬁﬁi{'ﬁlﬁfﬂ@ElfJ%’@fﬁéiﬁ 2 R
FPJCE R (T TR - A AR -
SHApVgEE - JE’IH (il 4 [ %1;@,nﬁ%§§%¢ 5

2. FUR BT Copi il BeF RIS e SRR ISSLYE - (SR B SRR
W~ i = E ??iﬁiﬁfﬁimb;l*mfﬁﬁﬁ—l - AR
Rt S i R Vi EIE S -l AACTIE NG LS S

R ERENE E RO IR [ RS AR e

B[ 1A [ 23 Rl NI SR 0 ~ SRRETHOE - WA
2 BTGB P B SR R 2 ) ALY
s o ’E’I#ﬁb%‘@?”?@?ﬂ%ﬁ? TR R Y A S

o IR T8 A 0oy RPN (b L B U 20 Rl
TR b e SR V) WA RS RN 2 A
o PSP - IR AL Gl RSP 2 AT TRl F R
Mo Y HRLTIAIE Y > T [FITEETEaE > o M R R e R
A TR (TR S SR P A -

4. j@ﬁgﬁffﬁr’ﬁm[f’? Vs EEAR o ST R A R A A
WIS VAR o 1) SRR S SR A R
- S R Y R TR A o
FURY » IR Sy AR o D2 o T Pyl i b 2T R L
R VP o R Tﬂﬁ'w“F’ﬁt SV E SR o RIS B
o I E R E | R S B e R LB T AR PR R [

56



[FERERS * ) A A R PO RV E R 1B

BTV AFIR A IS E S AR R R

Tgﬁﬁ’ﬁﬁﬁw’Wﬁ%ﬁq~ﬁﬂwyﬂo

S8BT FRHL IS URTF [l o BRSO~ YRR ALY 9t SREEAT 'FTJE'SF
F'* T PHY R R RO 1) AR AR PR g
TS T £ Y A0 ok oo BB 1 1 888 ?
Iﬁﬁ@&ﬁ%“ﬁ%’%Eﬁﬁﬂﬁﬂﬁ%éW%@ﬁ’ﬁﬂww%
B QT L O (SR VS R S s iR s

%??j/% °

_‘"l

nl

I HRE

Lp 1A B S AL ) R ALY L KA liéffEﬂ"%iJﬁ}B
PR AR R A = B0t (Il AR P (5 Pt e I e 1
LIEARNEC I 2 NEE & M‘E?ilﬁrfﬂ[ﬁ&'lﬁ FZEFH

2.F 14 IR FUm < A T ;aﬁ?k?d/iﬂﬁ i Sal EIJF’%,’F‘TLI'%IIMJ/?Y
TRl )0 s g s S PERIRRAG A - R = R 3
PRI (B =G
AT B SR T PR R R DA LSS T R T
IR UIBRGT < BBV PR PR - AR s e 2

SIPIRGEYR] > B R 2 AP WPWH& e 44
MEPHES R+ T AR R B [ Tk U

1L [FIRGRERIRY 2o AP 2wt 4

A IEGAT FOROSIOR 1 IO AR - Rl
B T £ R PP I S B R (5T | RS A 2 %
5 B SRR SR T AR P R > AR F[E [ Y
R T AR T ATRRAE o T B J%%‘ﬁﬁrfi’ﬁ °

57



5. [Pkl B EiA T R 7 R HERL AT PV S R
SR 7 SR A VSR gL o I D BT

rE B - R

B 2YYR
1. RTRI Master Plan Research 2010, November 2009

2. JRTT report “Contribute to the tomorrow’ s transportation network” , from

http://www.jrtt.qo.jp/

3.JR ﬁyﬁ%[ﬁ}“[,&/, fIJ CIEEL R A S Hm{v[ http://jr-central.co.jp/

58



L IR
AR R I SR
T FURSIEAE £ 5P T (RTRT) R
= SR o RIS L SRR (JRTT) R vR
P IR PIEIPHE 1 /7 e

59



IR~ ¢ I B ]

Japan’s Efforts to Ensure the Safety of
Railways

November 5th, 2012
Railway Bureau
MLIT

b}

Minist

of Land, Infrastructure, Transport and Tourism

Outline Picture of Japan’ s Railway,Simmeme e

Key Figures as of FY 2009

Length of Total No of Passengers
Network (km) (billion) o

21,337 229

No of Railway Operators

Category Number
JR (ex-INR) 6
Private railway 176
Public railway 11
Freight railway 12
Total 205

3

Various Types of Japan’ s Railways

Ministry of Land, Infrastructure, Transport and Tourism.

Shinkansen (HSR) Urban Rai ays

Local Railway:

-

MAGLEV

Monorails (2)

)
National system to ensure safety

Ministry of Land, Infrastructure, Transport and Tourism

Applications for
authorization
and Reporting

_ Supervision

Accident
investigation

Railway Operators

A .
Construction
and support

Y
1 Investigation ﬂ
and research

Railway Technical
Research Institute

Japan Railway Construction,
Transport and Technology Agency

3

Administrative connection between MLIT & Railway Operator

2

Japan’s Regulation System for Safety ) - -1 1
Ministry of Land, Infrastructure, Transport and Tourism

Give an approval :*

Construction of
V Railway Facilities

|

g

d

Establish a construction plan
(Change of Railway Facilities)

Apply
Construction Plan

SpJepuE]g [0IUYod |

Completion Inspection
of Construction

- Operation of Railway business

- Maintenance of Facilities &
=4

_P{ On-Site Inspection

>

Rolling Stocks

u Regular Inspection )

=

‘Legal system for the railway business (technical)

‘ Railway Business Act: stipulates requirements for running the business

and the procedures of facility construction, operation planning, etc.

- Ordinance for Enforcement of the Railway Business Act: stipulates the details of
procedures provided in the Railway Business Act

+ Ordinance for Inspection of Railway Facilities, etc.: stipulates the procedures of the
facility construction completion test

- Ordinance for Report of Railway Accidents, etc: stipulates the procedures for
reporting to the government when an operation accident, etc. has occurred.

- Ordinance for Report of Railway Business, etc: stipulates regular reporting on the
railway business.

- Ordinance for Inspection of Railway Business. etc: stipulates the method of auditing
the railway business.

Ordinances to provide technical standards concerning railways
Provide technical standards concerning railway structures and operation handling
+  Ordinance to ensure operational safety
Provides standards to be observed by persons engaged in driving
Ordinance concerning powered rolling stock (tractive units) driving licenses:
stipulates types of driving licenses, and examinations and procedures for
obtaining a license

60




Technical Standards System in JAPAN =
Ministry of Land, Infrastructure, Transport and Tourism

*Ministry of Land, Infrastructure,
MLIT* Transport and Tourism

Technical Standards Observance

+ Ministerial Ordinance ‘
« Compulsory

+ Minimum Requirement

« Performance-based regulation

Railway Operator

eference | Implementation

Approved specification Standards
*Not cor_npulsory - Standards for actual use
*Numerical reference - Detailed in-house standards

defining specifications

2

N

Japanese Industrial Standards (JIS) etc.

Confirm the compatibility with technical standard of rolling

stock Minitry of Land, Infrastucture, Transport and Tourism

= Confirm the compatibility with specifications
and technical standards of E&M
= Confirm by the railway operators

= Confirm the compatibility with technical
standards of the Basic Matters
= Confirm by MLIT

2 Third party certification is not required in
Japan

Safety of Railways in JAPAN

Ministy o u Transport and Tourism

The Japanese railway system has
various measures aiming to prevent
collision, derailment and fire from
happening to secure safety and stable
transportation.

Examples of Technical Standards -
inisty of Lan, nrasirucur, Transportand Tourism

1. Avoiding a collision or a derailment as far as
possible through improving signaling system
and so forth.

2. Depending on structure and usage, railway
operators appropriately maintain cars, signals,
tracks, etc.

3. Railway operators should provide adequate
education and training to their staff and crew,
in order to be well versed in necessary
knowledge and skills.

3

Japan’s Regulation System for Safety

Ministry of Land, Infrastructure, Transport and Tourism

Contents of Technical Standards (Ministerial Ordinance)

1. General Rule ---  Objective, Definition, Noise Prevention, etc.

2. Staff

3. Permanent Way --- Radius of curvature, Gradient, Construction Gauge,
Distance between Track Centers, Track
Structure (earthquake-resistance)
Facilities of Underground Stations etc.

4. Depot

Intersection with Roads

o

6. Electric Facilities --- Contact Line and Other Facilities
Proximity or Crossing of Overhead Electric Lines, etc
7 . Operation Safety Facilities --- Signal Safety Facilities, etc.

. Rolling Stock --- Fire Prevention Measure , etc.
. Maintenance of Facilities and Rolling Stock
--- Regular Inspection, etc.

© o

10. Train Operation

3

Examples of Technical Standards

Ministry of Land, Infrastructure, Transport and Tourism.

1. Install of apparatus (ATS,ATC).

2. Depending on structure and usage, railway operators
appropriately maintain cars, signals, tracks, etc.

3. Railway operators should provide adequate
education and training to their staff and crew, in order
to be well versed in necessary knowledge and skills.

12
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3

(Ministerial Ordinance)

(Apparatus to Automatically Decelerate
or Stop Trains)

Article 57.

In the case when trains are operated
by the block system, apparatus to
automatically decelerate or stop trains
depending upon signal aspects and
guide way conditions shall be installed.

Ministry of Lond, Infrastructure, Transport and Tourism

(Approved Specification) IR

Automatic train stop apparatuses to be located in
accordance with the provisions of 1 in a double-track line
shall be a type whose basic functions meet either of the
following requirements:

(1) In cases where a main signal indicates a stop signal,
the device automatically stops trains outward of this signal
if braking operation for such trains is not conducted at a
predetermined point.

(2) In cases where a main signal indicates a stop signal,
the device automatically stops trains outward of this signal
(in cases where the control system of a signal is the overlap
type, the terminal of the overlap section) if such trains run
at a speed exceeding a certain level at a predetermined
point.

3

Japan’s Regulation System for Safety

Ministry of Land,

Transport and Touri

Automatic Train Stop: ATS
Case 1: Prevention of Train Collisions by introducing ATS

If the driver fails to apply brakes,
emergency application is made
automatically.

Start point of
warning Stop signal
5 seconds—
Preceding train
!#g =‘mj|
A
Wayside coil Wayside coil

(Approved Specification) :

In the cases listed below, automatic train stop devices to be
located in accordance with the provisions shall be a type that
can automatically slow down trains to a safe speed or stop
them before the near side of a speed restriction point, a stop
limit point, etc., when the train runs at a speed exceeding a
certain level at a predetermined position.

There is a risk of overturn to the outside of curves when a
train intending to enter a curve comes into the section at a
speed enabling operation (i.e., the maximum speed between
stations. However, in cases where there is a device to restrict
speed in front, or where a train starts from a place where
trains necessarily stop, such as at a terminal station, this shall
be a speed that can be reached by normal operation under
these conditions. The same shall apply hereafter in
these items.).

16

Y At

Explanation

[Criterion]
Risk of overturning (Decrease of axle load of wheels on inside of curve) D > 09
Kunieda's equation used in this Article is as shown below.

5
Wind pressure

_matfet e el s
s [m et e T

o

Over-centrifugal force  Vibratory inerta force
mbols:

sy

mB: Mass of half car body (kg)

mT: Mass of bogie including axle load (kg)

m Mass of half car = mB + mT (ko)

u Mass ratio of bogie to half car body (= mT/m)
Yw:  Wind pressure (N)

Yv.  Force of inertia by car body vibration
hGB:  Rail-level height of gravitational center of car body (m)

hGT:  Rail-level height of gravitational center of vehicle body (m)

2 Distance between gravitational center of car body and wind pressure center (m)

Height of wind pressure center (nGB + €)

Effective height of gravitational center of car body (m)

Effective heigh of gravitational center of car body (m)

(Effective heights hG* and hBC* 25% increase of hG and hBC each)

Radius of curve (m)

Gravitational acceleration =9.8mis*

Running speed (mis)

Cantangle (rad)  tan 6 =C/G.

Cant (m)

Distance between left and right wheels and reil contact point (i)

Lateral vibration acceleration at gravitational center of car body (ms?)

Wind velocity (ms)

A density (kg/m3) (1.23 kg/m?)

Side area of half car body ()

CD:  Drag coefficient (L.0)

“The stipulations of (2) are for cases where there i a risk of overturning due to overspeeding at  turnout.
In the case of (2), the provision requires that automatic train stop devices be capable of slowing down trains approaching the turnout side of
atwrnout device at the speed enabling operation to a speed at which there is no sk of overturning before the turnout section.

“The criteria for overturning are given i the nterim report as follows.

Incidentally, since pendulum cars, locomotives, etc. vary in coefficient, et., according to the type of car, the data must be entered carefully.

hBC:
hG
hBe*:

wEEg0oose®

17
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Japan’s Regulation System for Safety —
Mrmstz n: Land, m.!mslmnmr, Twn:ﬁon and Tourism

Automatic Train Stop: ATS
Case2: Prevention of Train Derailment Accidents by introducing ATS

Speed check profile

If the driver fails to reduce a speed
to the maximum permissible level,
brake application is made
automatically.

I
— Shﬂl’p curve section -
- around switch nd
— before car stop -
18
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Japan’s Regulation System for Safety
Status of ATP installation

Ministry o Jrost Transport and Tourism.

as of March 2011

i Route length length (km) ion rate

P P (km) ATP(ATS™) | ATP(ATC™) (%)
JR (Conventional line) 17,505.8 17,2545 2513 100
JR (Shinkansen) 2,620.2 0.0 2,620.2 100
Major private railways 2,671.6 2,556.2 1154 100
Railways owned by 7496 183 7313 100

local government
Small and Medium- 37127 3406.7 306.0 100
sized railways

Total 27,259.9 23,2357 4,024.2 100

*1 ATS s adevice to stop or decelerate the train automatically in depending upon a signal.
*2 ATC isadevice to stop or decelerate the train automatically by controlling continuously
depending on track conditions and the interval between the trains and other trains on the route.

Status of ATP which can stop or decelerate trains in case of exceeding speed limit, at curve
sections, turnouts, ends of the track as of March 2011
Ends of the track

Curve sections Turnouts

Installation rate (%) 93 61 91

19

Examples of Technical Standards 2

Ministry o ture, Transport and Tourism

1. Install of apparatus (ATS,ATC).

2. Depending on structure and usage, railway operators
appropriately maintain cars, signals, tracks, etc.

3. Railway operators should provide adequate
education and training to their staff and crew, in order
to be well versed in necessary knowledge and skills.

Maintenance of Facilities

3

Ministry o Land, Infrostructure, Tronsport and Tourism

Japan’s Regulation System for Safety S e
ity of Land Ifastructre, Transport and Toursm

|| B Maintenance of Facilities and Rolling Stocks |

|‘ 4 Regular Inspection of Facilities

@ Technical Standards (Ministerial Ordinance Chapter 10)
(87)Maintenance of Facilities and Rolling Stock
(88)Inspection and Field Test of Newly Installed Facilities and Newly
Manufactured Rolling Stock
(89)Inspection tour and Monitoring of Main Track and Overhead Electric
Line over the Main Track and Inspection of Train
(90) Regular Inspection of Facilities and Rolling Stocks

Public Notice
1)Purpose
2)Periodic Track Inspection
3) Periodic Inspection for Electric Facilities
4)Periodic Inspection for operational safety devices
5) Periodic Inspection of Rolling Stock
6) Special Cases of Inspection

(91)Record

© Ministerial Ordinance (Article 90)

A pertinent cycle, item and method of inspection for facilities and rolling stock
shall be determined according to their type, structure and usage, before the regular
inspection is carried out.

2. When Minister of MLIT issues a public notice to stipulate the items for the
inspection mentioned above, inspection shall be carried out accordingly.

© Public Notice (Article 1)
Track shall be inspected periodically for each type of the railroad according the
kind of facilities within the period specified in the following chart.

© Approved specification
Track shall be inspected for track irregularity (gauge, level, closslevel,
alignment, twist), track condition (joint gap, etc), track item (rail, sleeper, etc)

© Public Notice (Article 1)
Electric Facilities shall be inspected periodically for each type of the railroad
according the kind of facilities within the period specified in the following chart.

2p

3

Japan’s Regulation System for Safety o s
ity of o, s, Tt nd o

Cycle, item and method of inspection for facilities and rolling stock
(Following chart: Conventional line)

Type of Facilities Period
Track 1 year
Track N
Structures (Bridge, Tunnel, etc) 2 years
i - Circuit Breaker (Feeder side), Contact Line, etc. 1 year
Electric Facilities
Other Electric Facilities 2 years
Devices to Ensure Block, Device to slow down or 1 year
Operation Safety stop the train automatically, etc. Y
Facilities - —
Other Operation Safety Facilities 2 years
Period (mileage)
Type of rolling stocks Condition-based and functional Important parts inspection General inspection
inspection
Internal combustion locomotives 4 years or
and internal combustion railcars 3 months 500 000km 8 years
" 4 years or
Other rolling stocks 3 months 600,000km 8 years 23

3

Examples of Technical Standards

Ministry of Land, Infrastructure, Transport and Tourism.

1. Install of apparatus(ATS. ATC) .

2. Depending on structure and usage, railway operators
appropriately maintain cars, signals, tracks, etc.

3. Railway operators should provide adequate

education and training to their staff and crew, in order
to be well versed in necessary knowledge and skills.

24
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3

Ministerial Ordinance

Ministry of Land, Infrastructure, Transport and Tourism

Ordinance

. P . b}
Contents of Technical Standards (Ministerial )
Mnms\u of Land, Infrastructdre, Transgnn and Tourism

(Education and Training of Staff)

Article 10.

A railway operator shall provide adequate
education and training to those who are
directly engaged in train/car operation and do
maintenance relevant works for rail facilities
and rolling stock, in order for them to be well
versed in necessary knowledge and skills.

1. General Rule --- Objective, Definition, Noise Prevention, etc.

2. Staff
3. Permanent Way --- Radius of curvature, Gradient, Construction Gauge,
Distance between Track Centers, Track,
_Structure
Facilities of Underground Stations etc.
4. Depot
5. Intersection with Roads
6. Electric Facilities --- Contact Line and Other Facilities
Proximity or Crossing of Overhead Electric Lines ,
etc

7. Operation Safety Facilities --- Signal Safety Facilities, etc.

8. Rolling Stock --- Fire Prevention Measure , etc.
9. Maintenance of Facilities and Rolling Stock

--- Regular Inspection, etc.
10. Train Operation

3,

(Ministerial Ordinance)

(Structures)
Article 24.

Structures such as earthwork,
bridge, and tunnel shall be able to
withstand the anticipated load. They
shall also be free from any
impediment for the safe
car operation like the deviation of
structures caused by the load and
impact of the train.

Ministry of Land, Infrastructure, Transport and Tourism

Approved specification Y @ITEE

The design of earthworks, bridges, tunnels and other structures shall conform
to the notifications in the following “Technical Standards Concerning Railway
Structures and the like”.

Design Standards Concerning Railway Structures and the like
(1)earth structures

(2)concrete structures

(3) steel and composite structures

(4) foundation structures

(5) retaining structures

(6) shield tunnels

(7) steel and concrete compound structures

(8) earth structures for low maintenance tracks

(9) cut-and-cover tunnels

(10) seismic design

(11) tunnels made using NATM (New Austrian Tunneling Method) for urban areas)
(12)displacement limit

Design of a structure using the allowable stress concept (excluding seismic design)
shall conform to “Design of structures Using the Allowable Stress Concept” in the
attached sheet No.6.

Y @tiEE

The design of Track shall conform to
the notifications in the following “Technical
Standards Concerning Railway Structures
and the like” too

29

3

Ministry of Land, Infrastructure, Transport and Tourism

Provisions on Structures (Approved Specification)

The design of earthworks, bridges, tunnels and other
structures shall conform to the notifications in the following
“Technical Standards Concerning Railway Structures and the
like”.
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(Ministerial Ordinance) < EtrEilE

* (Maintenance of Facilities and Rolling Stock)

« Atrticle 87. Rail track and electric facilities to operate
trains/cars (hereinafter referred to as “electric facilities”)
shall be maintained in an appropriate condition to
provide a safe car operation at the designated speed.

* 2.In case the main track and the electric overhead lines
installed over the main track are not in the condition
described in the previous paragraph temporarily, necessary
measures including speed restriction shall be taken to
maintain a safe train operation. Those areas that need
special attention shall be carefully monitored

« 3. Operation safety device shall be maintained to operate
accurately.

* 4. Rolling stock shall not be operated unless they are
maintained to function accurately.

31

Approved specification

© BixEE

IX-1 Related to Article 87
(Maintenance of Facilities and
Rolling Stock)

Maintenance of structure and
tracks shall be “Maintenance
standards for railway structures
and commentary” (MLIT Report
No. 73, 2007)

32

C BIFAE

Approved specification

Y ErEAE

Maintenance standards for railway structures
and commentary”

(1)concrete structures
(2) steel and composite structures

(3) foundation structures and retaining
structures

(4) tunnels
(5)earth structures
(6)track

33

The design of earthworks, bridges, tunnels and other structures shall conform
to the notifications in the following “Technical Standards Concerning Railway
Structures and the like”.

Design Standards Concerning Railway Structures and the like
(1)earth structures

(2)concrete structures

(3) steel and composite structures

(4) foundation structures

(5) retaining structures

(6) shield tunnels

(7) steel and concrete compound structures

(8) earth structures for low maintenance tracks

(9) cut-and-cover tunnels

(10) seismic design

(11) tunnels made using NATM (New Austrian Tunneling Method) for urban areas)
(12)displacement limit

Design of a structure using the allowable stress concept (excluding seismic design)
shall conform to “Design of structures Using the Allowable Stress Concept” in the
attached sheet No.6.

_— ) . ) @EEE
—Example of flow of seismic design and relation to each chapter

2 ELEE

Setting of required performance at the time
of an earthquake
Study of seismic structure plan

hed

Setting of L1 earthquake motion and L2
earthquake motion

R4

Site specific ground response analysis
(i)By means of dynamic response analysis
(ii)By means of ground classification

Setting of required performance
Seismic structure plan

Setting of input earthquake
motion

Evaluation of Subsurface
Ground

Calculation of response

value of structure (A)Analysis to confirm break-down pattern of

structure
(B)Analysis to calculate response value with
respect to design earthquake motion

Check of required performance

Confirmation of structural damage mode and
performance check

« Since we suffered huge damage on
the viaduct of Sanyo-Shinkansen line
in 1995 due to the Great Hanshin
earthquake, we have tightened the
earthquake standards.

» Therefore, there was hardly any
damage from the Great East Japan
earthquake on the structure which
was designed based on the revised
earthquake standards.
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Y BrEE Reinforcement works of Existing Structures © ELmaE

Reinforcement works of Existing Structures

Number of reinforced pillars :about
70,000 among all the Shinkansen lines

Earthquake-Resistance
of Existing Line

Restoration in each mode (Railways) D @1xiEd Countermeasures based on the experience of the Mid Niigata o @tEEE
_Prefecture Farthquake (2004) (2)

OAnti-seismic reinforcement

Based on the experiences of past earthquakes, anti-seismic reinforcement to prevent |Reducmg GEMETTN {1 (97 UIfgEn: EEniiiiE e DR
shear failure of viaducts had been completed.
It prevented the viaducts from suffering critical damage; the restoration work was )
completed in a short time. [Earthquake Detection System] “.. Pwave detection

1. Detect primary wave which is v ‘ Substation
The damage to viaducts in Great Hanshin- No damage to reinforced viaducts in Great East preliminary tremor WNW
Awaji Earthquake (occurred on 17 June 1997) Japan Earthquake (occurred on 11 March

2. Predict earthquake scale
3. If a large-scale earthquake is
predicted, trains will be
automatically stopped by
terminating power transmission
before secondary wave - a major
quake causing damage - arrives.
« P wave:approx 7km/s
* S wave: approx 4km/s

Cutting power supply

Ll “\\\\X

Emergency braking

Reducing time for
estimation
3secs.= 2 secs.

Restoration in each mode (Railways) A L |Deviation/DeraiIment Preventive Measures = ErsEs
- -
-Before the arrival of the strongest vibrations, the “Early Earthquake Detection w Shinkansen Car Bogie
System” had functioned successfully. Measure for preventing a derailed train from widely
-Immediately after the emergency brakes applied, Shinkansen trains that were running out of truck by L-shape car guide installed
running with passengers on board slowed down and stopped. with the bogie, which gets stuck on the rail.

—No derailment |
r—v—l— E—
Emergency <The condition of Shinkansen moving around Sendai>| H—]— = i d‘

Power shutdown

brakes |
— - " L-shape car guide
Coastline X \ (Speed) - \y halted |DeV|at|0n/Dera|Iment Prevention Guard | P 9
seismometer raw —— 270K/ i ower supply haltet i
= s ; '\ Measure for preventing a train from derailing and widely running out by installing |
Substatic L ) Q.
~ Primary wave g Emergency brakes applied The arrival of the steel guard within a gauge.
H 1 strongest vibrations
100km/h N ’
(63mph) 3 sec. - 70 sec.

100 sec.

(Distance) 91 200m 4,000m 400m
(124miles) (2.486miles) (2,735miles)

ML o
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Railway Safety Management System in Japan —II = ELEas Railway Safety Management System in Japan —1IT = ELrEEE

Ministry. of Land, Transport and Tourism. Ministry of Land, Transport and Tourism.

On-Site Inspection for Safety and Instruction to Railway Business
Operators by the Ministry of Land, Infrastructure, Transport and Tourism

(MLIT)

©Railway Business Act (Article 56)

The Minister of Land, Infrastructure, Transport and Tourism may have his/her
officials enter into the offices or other workplaces of the Railway Business Operators
or the Cableway Business Operators (including the Permitted Trustees) to inspect
the status of business activities or financial conditions, or the facilities, books,
documents and other items, or ask questions to the persons concerned to the extent

Completion Inspection of Construction to Railway Business Operators by the
Ministry of Land, Infrastructure, Transport and Tourism (MLIT)

©Railway Business Act (Article 10)

(1) The Railway Business Operator shall complete the construction of

Railway Facilities by the due date of construction designated by the Minister of Land,
Infrastructure, Transport and Tourism at the time of the approval of

execution of construction, and shall apply for an inspection by the Minister of Land,

Infrastructure, Transport and Tourism pursuant to the provision of an ordinance of that is necessary for the enforcement of this Act.

the Ministry of Land, Infrastructure, Transport and Tourism.

(2) When the Minister of Land, Infrastructure, Transport and Tourism finds, as a ©Railway Business Act (Article 23)

result of the inspection in the preceding paragraph, that the said Railway Facilities The Minister of Land, Infrastructure, Transport and Tourism may order the
conform to the construction plan and the regulation prescribed by the ordinance of following matters to the Railway Business Operator, if he/she finds that there is a
the Ministry of Land, Infrastructure, Transport and Tourism pursuant to Article 1 fact concerning the business activities of the Railway Business that is impairing
of the Railway Operation Act, he/she shall admit that the Railway Facilities have safety of transportation, the convenience of users, or other public interests.
passed the inspection. - Change of operation plans of trains

(3) (Abbreviation) - Taking improvement measures concerning the implementation method of

construction, the Railway Facilities or vehicles, or the operation of trains
- Taking measures to secure safety and smooth transportation of passengers or
freight

3 3

MLIT’s On-Site Inspections MLIT’s On-Site Inspections

Ministry of Land, Infrostructure, Transport and Tourism Ministry of Land, Infrastructure, Transport and Tourism

MLIT’s on-site inspection teams
From the viewpoint of ensuring the safety of railways, MLIT officials visit offices or other facilities of
railway operators to inspect the status of business operation or railway facilities, rolling stocks,
documents and others, or question their staffs.

MLIT’s on-site inspection teams generally consist of

- Chief inspector : 1

Focus of MLIT’s on-site inspection - Inspector : 4 (Experts in civil engineering, electrical
engineering, rolling stock and railway
1. Individual railway operator’s steps for securing safety of transportation opetétion)
2. Observance of the regulations on railway facilities, rolling stocks and operation
3. Proper construction of civil structures Organization for MLIT’s on-site inspections
4. Counter measures taken for past accidents and disasters, and preventive measures for Staffs at MLIT and its nine District Transport Bureaus
possible accidents and disasters
5. Repair records and plans for railway facilities and rolling stocks The number of MLIT’s on-site inspections
6. Staffing for railway safe
T Ve P 2006 | 2007 | 2008 | 2009 | 2010 | 2011
7. Training and qualifications for railway safety staffs The number of
: 5 ; : 63 72 75 65 67 62
8. An action taken based on a result of the previous government inspections on-site inspections
* The number of railway operators is 200 in Japan with the length of its railway network being 27,00km.
; )
Railway Safety Management System in Japan e Ministy of Land,nrastructure Transport and Touri|

Organization and Staff for Railway Safety Management in the
Ministry of Land, Infrastructure, Transport and Tourism (MLIT)

Hokkaido
Local Transport Bureau
(Sapporo)

Shikoku Hokuriku-Shinetsu
Local Transport Bureau Local Transport Bureau
(Takamatsu) (Niigata)
Kyushu
Local Transport Bureau
(Fukuoka)

Thank you very much for your attention !

4 Tohoku Local Transport Bureau
(Sendai)

Chugoku ailway Bureau, MLIT (Tokyo,
Local Transport Bureau Chubu Local Transport Bureau| =Kanto Local Transport Bureau|
(Hiroshima) (Nagoya) (Yokohama)
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