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Maximum Operation Speed: 320km/h
Total Length in Operation: 2,765km
Year of Inauguration: 1964

s R East

Tokaido Shinkansen
A 7 = IR Central

Eom T
L8 s R West

R Kyushu

s Under Construction

m mm Planned line

8 S e E R R R S AT ]
() Bl -5 i B S E IR BT TR

1. BT R A B R FRBIE S (B8 T - 1987 4R
T4 BIR BB TR A5 BRI A T QER EARRE S (IR #
FIR) -« SUEIRESE (JR 308) DURPEEANRESRE (R FEEA) - 16
A #E (R JbR) - NEiRESE (JR DUED) « JUNIEESE (IR U
M)~ IR EIiE (TR 290 BORF 10002 B LRSS 4 ST RS BRIV RITR
BN TIPSR AT B B A BT AR AL QISR
% - BT RS - TR R B TR % - PR
BT R SN S R0 - DR AT BB RIS -

2. 1987 EBIHAEIRE LR T HEEEA BT EER SR A TR
MERHOACE B PRSI TR - B L OB (LIT) AF 5
BN EI BRI - A FISHRE TS M T - AR -
B B S LS S S TSRS | A
TE RSB B RO B BN TR - T4 B M S B B
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53 SR —(EEEAL Gl ) AT E B 1 20 RSB a8 ek
=BT AR IR F I TR (Chapter 3 Major Improvement Works of
Shinkansen Railways 55 15 % 23 &) @ BiZE PSR E IR - TEKE
PETSIETR (N SR T » IRASCA BRI -

3. R T ERARPE AR S AR BT AR E & IRIBRIARIR S
AR 56 WRATIERSERTIS AR IR » BRI AV AT LAE AL - AT 5
ST R AR T E R R ESEE » Yl THE Y 2 -
H AT H AR 4R R IO 4R (JR Central)H 2013 FERIMGHEETT A E
HriEEaTEAN - AR/ LEGHER4R (Tohoku/Joetsu Shinkansen » JRE) &
LLFZ#r#Er4R (Sanyo Shinkansen » JRW) » 2% 2015 L EEITE A
MHRERS SR & B SR BEat E IR 9 « JRC RHUE AR AE BN
7300 (EHWEERS 10.5 FFEHE 3,500 B HEERARIFBE S - JRE A
PR Ry 10,406 (B HES 15 F3H 3600 & HEEE > TRV AHE
ERAERE Ry 1,557 (REBE 12 4265 500 fRHBHES -

@ Designated Line and Owner Operator
* Tokaido Shinkansen (JR Central): Construction cost: JPY730 billion, allowance amount: JPY 350billion with reservation
terms of 10.5 years.
*  Tohoku/Joetsu Shinkansen (JR East): Construction cost: JPY1,040.6 billion, allowance amount: JPY 360billion with
reservation terms of 15 years
*  Sanyo Shinkansen (JR West): Construction cost: JPY155.7 billion, allowance amount: JPY 50billion with reservation
terms of 12 years
@ Timeline
* Oct 2002: Approval of the allowance reserve plan for Tokaido Shinkansen and start reserving
Feb 2013: Approval of the amendment of the allowance reserve plan for Tokaido Shinkansen
Apr 2013: Commencement of the large scale renovation of the Tokaido Shinkansen
Mar 2015: Approval of the allowance reserve plan for Tohoku/Joetsu and Sanyo Shinkansen
*  Apr 2015 : Reserving started

@ Timing of commercial operations and large scale renovations
Start operation

Tokaido Shinkansen

Reserve
49years Renovation
L 1 L
1964 12002 12013 12023 ->
Sanyo Shinkansen (Shin Osaka-Hakata)
Start operation — Reserve RS
1 L s N
11972 12016 "2028 12037 7
Tohoku Shinkansen (Omiya-Morioka), Joetsu Shinkansen (Omiya-Niigata)
Start operation Reserve
Renovation
i ; >
11982 12002 12040

0 EHTERRE B KOO E T EIE
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H A5 g8 Hrasss(Tokaido Shinkansen) 5 1964 FEEi4A=E » &% 2014 4 3
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HardRig KA 342 YHR > PO HEGE 424 B > 52 155 HE AR
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PRI PR Z s

HATR g e dR RGERIU RS - Mg BUE P AH 6%

HEARFTA LARGERE R 515, 4k §1G 22. 1km(4%) > JEAEE A5 148km(29%) -
B 68.6km(13%) K475 TAF 276. Tkm( 54%) =& 11 - ifi KEUEIE TS 2 4E
hESNG - JREE A R R B SRR TN T AR AT
FIRERRA L BT TR M8 - AR R T R THHEAE - HURE
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ERIREE - HE 1993 AR ~ fEf - A2 - KIGE EM 1R
CERSEEIE AL SR SRR SR A Tl TR S4TSR
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Hundred million passenger-kilometers . Tr||||on yen
500 — J - i" 600
apanese JR Central 0|
Nationaled> = a0 |
450—| Railway 1500

A% -
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//’
o W 363 |
30— ] + 300
= |
300 L + 200
| |
| | [ ‘
| NN |
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St
Viaducts Concrete girder Steel brides
98.2km bridges 49.8km 22.1km

Tunnels
68.6km

Embankments/Cuts
276.7km

11 SR RSl yItbE
* 3 SRR KR AL

Y | MESHE g B R
g | 1R E
L
15 s | EEE
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(=) RIS E et S A
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BE 735K
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HLER > Rl R UGB EGEE 1964 FMEHIIAMR R H
FRIESERL > BUE H & AT RE Ry AR AR B2 A2 AR 55 - INEE R
FARRARARAEACTRE SR - NI - HEBABEE T EIEMEL - £
2002 4F 6 H =BlHEr a3 R RBISE R EET 3 R¥rar4R (JR Central ~JR East
IR West)5e 2RAA1L » MHRHE & R GEEE 30 A L E HEF 2 AR
333 {= (488 5000 & - 10 FEAEHALIRE 1.1 JK » 7 2018~2027) - HfE - 2011
FREAARIE G ERIESR - R H A 1S LA S Ay saa e
MRS ARG EHEATE 2013 - 4 HBEENE AR =0
(4REC# 3500 {5 > 10 FEEEIEHAZIRE 7300 (& - %€ 2013~2022) » - BEFEF 5 4F
W EEETE R 0% - DA MRS T A S RE iRy - RIPG R348 &
B 2L WIS EEREEER » SREE R rREEERE - 2E
12 °

Performance
A

Usability

Cost A>B>C

Safety |
Ty >

A Corrective/Post-damage repair/reinforcement

B Preventive/Pre-damage repair/reinforcement

C Preventive maintenance

12 SR E(R K PR COE Ry
(=) B EHI AR BT =

FUBERR A RIE T E1EETE - E5Y 2002 SR » JRETELE 2018
ERRAGHETT R HG © s B RC NI EI et - WA P
YRS AT TEE RIS Reming > HAEUZ e 1 T TP ISR K fod -
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£ 2011 FFRE AR B ISR A RIR% - AR T A TR S
M EREIKHE A EE ARG - WhERTERE 5 F
ZF 2013 4F 4 ABMAET > MERHTHEREH TR Ry 333 18/ 7300 f&/10
> DUT R AR S8 47 TH B B FESRIAE - TR A8 R B iR A
B AL RS M THE AL > Syl
1. #ifE
(1) SREHI4EERTH

s A& Y B R £ e B K B T S PR IR FE R 1Y R 55 R MERETT:
ANMERIRE > QORGSR R B EE F BEE A AR A E 2 e T
A R AR R iR FEE ey A 1 7 2 PR 4 - 4K 3D FEA KBTI EIE
EWHEUR > BRI ARG (floor beam F stringer)mE AR KL
HHER > LR IR RGN - NSRS e TR AR D A
fRaEE A R R o R[5 1IN TSR AR T > HARE
TSR AT SIS 1T W IRIR G - EACRHERE SR HEHE 20mm #2
RE] 50 mm PAFGIERES IS ¢ PRGNSR S SR b gl - SF 08 13
14

Additional plate
for reinforcement

flange gusset plates

13 sAE IS A ot
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before after 3¢

14 S ECR AR
(2) SHfE R EAGE I AT :
SRORFERTERGMEE N/ IV (KOMAKT ) BHZE HUO T T RO T2
& b (o0 P AR A [ 2R M TR AR AR TR 25 R B 3D EIRETTEL Y
> BIREETESEREEES - HE RS R AUE I B NBUREESE I
PRI FRENE ST - SEBTSER AL RSB - AOHh 285
P ~ SO RAHARHTR S - MRS ER A AT B R A T R A
Jk/ Vi FI (T EE > HEE] 15 -

(1) Reinforcement of
connection between
floorbeam and

stirnger

(1)Replacem I
ent/reinforce

(1) Reinforcement of ment of
connection betwegn shoes -,
floorbeam and \ ﬁﬁ

stirger (2) Replacement of

stringer

(2) Replacement of of stringer

Types of (1) Measures to inhibit age-related
measures | deterioration

Reinforcement of connection between
Contents of | floorbeams and stirngers Replacement of

work . floorbeams/stringers
Replacement/reinforcement of shoes

(2) Overall renovation

After conducting the measures to inhibit age-related deterioration, it will
be decide when to conduct overall renovation, individually according to .
the state of the structures. N

15 sE R EAGH i
2. kAt A5
(1) JEAE TG T

13



AR EBAE RC &St M b (b) MR R S B e A
G > o RlEREHA T

A. RC &GP b (bR(b) R BUBE R S RIS B RC 4518
HPEAL (BRAD) FIRER A R R » S Y PREE G AR S Ry 25mm

FERRGEI Ry 27mm  AERESETE Ry 35mm - /NPROIRAEBTHISSFEAREAE © RC
SR LRz AT COZBENR A LA, (URAE iR EFE(E > EiR{k
AR A LA R o KB RITAEMIRIE T SRR
JEITFIRRHE BIRIR - B fURAE TR B Eh T PReE (E |, S
A > EWMEE RCERmME » HERERK
Jf&:Ca (OH)+C0=CaCO+LO0 » #IE] 16 » ZEFIEZEIRAE 1995 F-FHIb%R
{EARTEEE 15, 1mm (RSP A HUA TR ERRESTEEY 15~20 01K
ZEFISMEHE > NIEAE 2000 FEHHEAE RC SE R I DA HE Prat il filb

rebar

b 5FE 17 -
corrosion of rebar
..

\(éé\ crack flaking a(

= carbonated .

Ca(OH), + CO, — CaCO, + H,0

16 FFEHTHERSR RC SR P IEER(E) Bt R el EE

17 RFEFERSR 2000 5 RC &ERELUBHE B RIRE

14



B [5 78 1o B 2E S [RTRE - 15 AR e T SR8 A (A DR K EE A A R A3
= HAEBGEI R RN ERE SRR E ERRE ER R R E L
FE > TR R Yo D RE R E P ISR S S B R (F A
) ARG B - S8 18 - fERE SIS LA =
HEE - DUsErraEREI a8ty - B R fREF RC &himis
TEVE > WS HSCR HDE B S T MR RGHE - S 19
20 °

Cantilever

Column

s - T & Friction joint of

] : - underground beam and
i f s column
] g 1 i
||
Beam(viaduct) 5 : i i \Aﬂdﬁional pilrexcing
’ : e S foundation layer
Central slab :

[ 18 FUBHENTERREHIR SIS AR (FfE SR ) R EE

Penetrating
anchor bolts

Upper plate

J

Undersurface plate

M‘[h T B

19 BB &GS LU 2= B 72 = ]
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Old type New type

& 20 Bt At el m R EE

(2) JEEE TG R ARSI &S s BOR Bt TG vR B ASHE s A BRERS
L% (Epoxy coating)RC &SR ME B. MR C. B E Bl
Wt D EBEMER R IAEIRTE - o RotfElR AL SETLFIREESMR) - IR
fefL IR/ ME - B. SR E R R IBESE I AR - SO SRG A )R
PEVEIRIETE 2. 3mm FAR AR Omm Sl 7 =URGEE i 55 &> 5 21 -
MR AR R R R VIR B R - B UUEEAE 2m LR EERE 0 X
SAEAG T A > LS B8 & BB IR s B —iE > ELL 3D B{E Sy
W B RS ARy B el i R B Pt LR - DR T AG i E Jits
BHZE > FFE 22 -

Steel plates

cantilevers

21 ZETEE AR Mg T U EE
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Cantilever

Column Central slab

Beam(viaduct) Cantilever Beam(girder

C
entral slab bridge)

(1) Measures to inhibit age-

related deterioration (AL Qi snvetion

Types of measures

Cantilever Cladding with steel plates

Column Cladding with steel plates

Central slab Protective surface coating Cladding with steel plates
Contents
of work Protective surface coating

Beam(viaduct) | Addition of piles and
underground beams

Beam(bridge) | Protective surface coating Cladding with steel plates

After conducting the measures to inhibit age-related deterioration, it will be decide when to;
conduct overall renovation, individually according to the state of the structures.

3. FE
(1)

(2)

22 GREELAEmORIFIEREE T
H Y]

B TE BRI T RS B - BB A AR (ks ey B P A B B U B R 1
PR IE BRTZ1R F PR Ak UAC e s AR ROt A - A Rl s HoAth 229
BB TR RO PR R A )R e T PR - 5 e A T
BEAE > ROKE K A ARy A A RE BN R R T DA B (Rl 2 AR I
(SRR © So8EH 130 pa B ~ SR ERED K it er 12 2= PR Y S P
BRI E A RER A M SRS - EHERA%E
Bl & e ok H e B M BB e SIS MR (R T AR B ZE R R
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(1) Measures to inhibit  ground
agerelated detenoratlon ‘

Rock bolt (2) Overall renovation

Reinforcement with
rock bolts and steel
plates

(where there is history
of deterioration such as
cracks)

Grout injection
behind lining
Partial reinforcement
with rock bolts and
steel plates

(places where the
lining is thin)

Injection into
crack

ety ety

Types of (1) Measures to inhibit age-related

: : 2) Overall renovation
measures | deterioration @

Grout injection behind lining
Contents of | Injection into crack Reinforcement with rock
work Partial reinforcement with rock bolts bolts and steel plates

and steel plates

After conducting the measures to inhibit age-related deterioration, it will be decide when
to conduct overall renovation, individually according to the state of the structures. 4
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MEEERT R S SRUE I -
3. 2009 FLAR EE R HUREIATE -
R KA RS -

(=) M RERHRHI N S

A b
RGN RS A (AR TR SRS - SEE 24 - BTTRY

BGRFESCRIIE S Ci) » BIEBURR [ RARE > it - 305
TR E 1995 S LIS R TN AR BT R 2 M o -
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Shear failure | Bending failure %

24 ST A AR E
(2) EZRIGHIRBRIEIE . — I SRR LA DIV SE LA TR I o
FElE 25 o M — SRR AR A DL I TS - S taa b/
RAGAR - FIREHH AN TAH & TR DUBSE TSI - FEE 26 < 55 DRSS
PikssRg > s 27 -

Standard thickness
is 6Bmm

Gap is 30mm and filled with mortar with high fiuidity

RC-jacketing for piers

25 AT E RS AR E
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2. BREEHERR T
FORHE R DR PSSR AR 44%  NILESSR B H U BE 2 R E %

BN 1968 F GBI K 2004 FEHTR MR (ERSSE A A B EINIR - &
LRt R S st s g8 5 A TGS - SR 28 -

Tie rod
More than &

28 RubE R St SR ES S B
3. MR K E T R4
SOBERTERGE K ETHY A 80A =EUsedi G - MR EEEE 20 -
(1) EFFHIEENZS(1965~)
AR R BRI PR EE -

(2) HUBEHEGHEEERREE R (TERRA-S) (1992~)
PR NI EN PR - GFE 30 - AR FIEE el (P Y
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Fe S8 )& TERRA- SEUHIEN P RZ (Tkm/ s ) B B0 B RS R 2 L PR (2
EFNE TR E R A S E AR RS E > DR RS TEES - 25
T4

(3) HIEFHITHE 2478(2008~)
e H AR ETHEGHA -

o f\o /»’” O B Dwayside seismometers (50spots)
i~ % A A o A @TERRAS detectors (21spots)
SO O @Earthquake Early Warning

29 HBEHTERRCSE AN S B E

= Decide to issue an
alarm
« Stop the power supply

+ Detect the P-wave
+ Calculate and assume
the magnitude and the

distance to the Transfer the @
epicenter information = .
TERRA-S Substation
5, detmcir |:> =
| el ||| ==

Primary seismic
ve (7km/s)

Transfer the information more
rapidly than seismic-wave

Secondary
seismic wave
(4km/s)

30 BRUGHERTERR MR R S A
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FE Rt - DA (AR iy — 2K - 5l 33 -
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WARFFELRE - BEPER SEEARIIIAE - 5FE 34 -

31 2004 FHrEH B SR T EHr AR Y EE g EE AR
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» Derailment preventing guard rails
‘are installed between rails to
prevent the derailment of trains
during earthquake.

> Guard rails are designed to be

turned over not to be an obstacle to
track maintenance works.

32 PR s B E

» Deviation preventing stopper is installed at the center of the
carriage of the train in order to prevent the train from
deviating largely ,even when it is derailed.

S

69

33 HREE IRACEE

23




> Geotextile-mesh bags including ballast are piled up outside of
the track to prevent ballast flow out during earthquake and
keep the shape of track appropriate.

> If ballast flows out, derailment preventing guard rails become
not functional.

/g ~
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35 2002 FEHETEBRERE I L~ EE

Removal of old shoe Installation of new shoe
old T New
Sho/e@\ ﬁ\ H shoe

Temporary support
""" I bracket

bracket

36 FIEEA B RS T R S TR S E

2. BFREJTEE HEGE ERETEEAE 7L - Hrp (R E S b Y S
WRARHEETE 2002 F O T ETHDHRRIRE - AR A E TR E
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vehicle for Maintenance
high lift work vehicle

37  Transfer Plant Method jfi T =&
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Lecture support Equipment
It enables the person to write on the orojected image of the glass screen

Glazs scroen

Various Types - =
f =g of T,ain,n‘épgqu,pmem Aiming to acquire practical knowledge ' We provide a trair

and skill as a result of our |

Shinkansen General
Training simulator

42 =B IS0 granlll s R E (—)

individual
ductors,

Conventional Line General
Training Simulator

43 JRC =B IS0 &R aalll SR RERE ()
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Dormitory room
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