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Transportation: Improvement of Safety Levels JREAST
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Countermeasures for Large-Scale Earthquakes Shinkansen Infrastructure Renovation Project
Pse < SREERREK (1995%F) Great Hanshin Awaji Earthquake (1995) m 35 | YELFEITSHEIDMMAZR Details of allowance provision plan
gﬁ#gﬁﬁkﬁﬁfﬂﬁdiircnﬁ a 9f965~t2013£ﬂ§) KEAEYE AR Period 20315485~2041538 (105R) 2031.4 - 2041.3 (10 years)
Hgﬂghei}rrmﬁa?j??asrthzsueakgTF%p;éggcf gYZOF??LS) Renovation E FD8%E Total amount of expenses 10,4061 1,040.6 billion yen
WTEE #1,600(EM (THE #100%) 2% FEIIHARS Provision period 20165F4H~20314E38 (15%ER]) 2016.4 - 2031.3 (15 years)
Total reinforcement cost: Approx. ¥160 billion Allowance FETIHAEE Total amount of provision 3,600 360.0 billion yen
(Completed projects: Approx. 100%)
FHMEARZR Primary countermeasures .**E*ﬁaﬁﬂ%a)mg Summary of project
FEMR Shinkansen [Egg*ﬁﬁ (FEiR) ] . = " v e x »
BIEAER 49 25,600 [Viaduct columns (Shinkansen)] X1 Target equipment and facilities I/ THERZA Main details of renovation work
Viaduct columns: Approx. 25,600 184 &S Bridges | #fj#5 Steel bridges | & = ER%{E T Bearing renovation work
#1 2,340 —— -
EE] e ier::{JA rox.%SdO av7)—ME REREL. AT TRBEL. ZREBRIEL
ge p PP ) ! ' ) ) .
. Concrete bridges Surface renovation work, slab board renovation work, bearing renovation work
TE3R#R Conventional lines
B 0 12,600% k> %)V Tunnels BIYEI. BBZMET Lining renovation work, roadbed renovation work
g?;]”d COI;,’J""S:;R‘;X‘ (20 + T Earthworks DYEIHETL Slope protection renovation work

Bridge piers: Approx. 540

BRE&f® Station equipment

e [1ER (FERAR) ] mR—LA F??.éﬁ Installation of Automatic Platform Gates

Seismic reinforcement to station building: 168 [Bridge piers (Conventional lines)]

=1 i i i
RAAXKEK (20115F) Great East Japan Earthquake (2011) u B{EFTEIDBIE Overview of installation plan 20234 3BFKFUE As of the end of Mar. 2023
REFABAERER 0 BRI LEE B -
TRRTHH (2012~20174 %) WERER I I Zoft At
Countermeasures based on experience of Great East Japan L Negishi Line (Between Others Total
Earthquake/Countermeasures for an earthquake directly . HRX . Omiya and Ofuna)
beneath the Tokyo metropolitan area (FY2013.3 — FY2018.3) Line section " - o e 5 B 5 B & B
N > ERE & ER i BRE B BRE & BRE B
%Ii.ﬁ %3’400@":3 (TEH *99_9%) No.of  No. of No. of No. of No.of  No.of No.of No.of No.of No.of
Total r8|nf0rcement cost: Approx. ¥340 billion stations platforms  stations platforms  stations platforms stations platforms stations platforms
(Completed projects: Approx. 99%) —n
EENEAZR Primary countermeasures [BR& #5421 ’E\‘%Ex'%fﬁf ti ith installed gat 28 >6 35 70 36 7 2 197
—— [Seismic reinforcement to 0. of stations with installed gates (23) | (46) (28) (56) (18) | (36) | (69) | (138) m 291
il inkansen station building] 20234EfE R E TICERT DERE 79 144
[RHHE] ﬁ:ﬁﬁﬁmﬁng&gﬁ,x 8,640 No. of stations where gates are to be installed (8) (8) (}) é) (121) (242) (132) (26‘; 72) | (144)
[Seismic reinforcement to EE%I , lf\JA 680%80 by the end of FY2024.3
ceiling] WEE[PIETEE (RIS 2024FELRE. 203 EERE TICEHET HERE
Eﬁg*ﬁfgv%ﬁfﬁég‘? No. of stations where gates are to be installed é) (g) (131) (?g) (29056; (gg?) — — (%(1)8) (g%)
\'?aduct el Approx. 12,160 ﬁ;@;ﬁiﬁiﬁgﬁ%zg;ﬁgé3ﬁ§) between FY2025.3 and FY2032.3
wE % 1,910% &t 30 64 47 102 253 592 330 758
Bridge piers: Approx_. 1,910 (FY2018.3 — FY2034.3) 'll;clnal 25) (54) 32) 70) 115 | @97) — — 172 | @21
Eﬁg‘?ﬂ?&st}ﬁ%ﬁ& etc. in Tokyo HWIEE #4,50080 P
Eaimaiieh o g, etc. Total reinforcement cost: Approx. ¥450 billion () RIEFRE105 ALLEDEREL Numbers in brackets indicate stations used by more than 100,000 passengers per day
BRE&® Station equipment
St B e SEHMPVR Primary countermeas.res B EEER/ V77 —HEHE FIREOREBETNIT7 7 —(bZfE)
(®Bt] ARCICSOSSIEtions Hi###R Shinkansen Fare revisions to promote barrier-free facilities at train stations
[Utility poles] BIAEE #015,900%

Viaduct columns: Approx. 15,900

B # 21,9002 BlHT 5% R—=LRT7 - ILR=Z— - IAHL—2—E
Utility poles: Approx. 21,900 =e[Mlo]y IR NN N EI O NNETNENECM  Platform doors, elevators, escalators, etc.

FER#R Conventional lines SHRITYT FaOEBHESEXRE
Eﬁ?ﬁﬁ;ﬁfﬁgﬁﬁmnsy . e Specified areas Conventional Lines in the Tokyo Metropolitan Area
metropolitan area Ko freos #95,90012M

Total cost of maintenance Approx. 590.0 billion yen

INZFERR 299018 (FR2301EM)
Estimated amount of collection 299.0 billion yen (23.0 billion yen per year)

NS F E AR 2023538 ~20365F38 2036 FELUEEMTTE)
Extra fare collection period 2023.3 - 2036.3 (Scheduled to continue beyond 2036.4)

[R2RiEE (TR ] [2&+])
[Viaduct columns [Embankments]
(Conventional lines)]
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Condition Based Maintenance Driver-only Operation / Driverless Train Operation

EHRETRORBEED 5. HOTALEEOTIKICE D CBWEER L M ERRBOREI L EER GER (1~2/) 73V BEDEH
Pursue optimization of maintenance management costs by utilizing condition based maintenance based on
equipment degradation forecasts and breakdown predictions as opposed to equipment management mainly
through periodic inspection

- AR IR - BHRBOREL BELET B HDE-R VT RBERH

Install monitoring devices to observe the status of railway car equipment, tracks, and electric power facilities

Implementation of driver-only operation on short-composed train (1 or 2 cars)

HREZZUVY REREE=_2VY gREE=2VY
Train monitoring Track equipment monitoring Overhead contact line
monitoring
+E235RBAICHEH + #96,500km, 504RXITHA ,
Installation into E235 Series trains Installation into approx. 6,500 km of « #35,500km. 38HEXITEA - BEHF-LEZZRBEOEA
50 line sections Installation into approx. 5,500 km of Introduction of on-board platform monitoring system

38 line sections

HriRER 3~6i) 7> < EERDETE

Implementation of driver-only operation on medium-composed train (3 to 6 cars)

BEFIEEGRE (ATO) . 55 - TEMESE (KX) RIFLHEDEA
Introduction of automatic train operation (ATO), transport operation
control center and room-to-room call (broadcast) equipment*, etc.

HRIERBRLEEM T 2— RV RICTREHN TEIEE
*Intercom system equipment between transport operation control center and
passenger cabin ATOIC & BiEER

B O—AIVIRNDENZB B U T RFIEHI#EI O R 5 L ATO Operation

New Train Control System Intended for Introduction to Local Lines

-GNSS (BRAMIS 27 L) EAVTHEDMBEREL. SEMSBEEEEALLBREEIEL). BOHE 202548 : Rk TALLL) 722 BEORME
B LR EDEESEET SR T L ADPIOX. Implementation of driver-only operation on long-composed train (7 cars or more)
The world's first system that uses GNSS (Global Navigation Satellite System) to determine the location of trains 2025
and transmits information using a cellular wireless communication network to control railroad crossings and

BB AT LOKIRE R M ERRT 560 T, O—HIURAOEA - BEEBIET ST el e
This system realizes a significant streamlining of train control systems with the aim of being introduced and BB HIE P REBBEC
deployed on local lines e e

thihiE® 2228$ tE to prevent train collisions or speeding
EE— e — Centralized traffic control = = — — X PpProx. 2T LOFE Lt
[iﬁ;ﬁy\sﬁi fﬁ}fﬁ?ﬁ;ﬁﬁ?} ;Z@%%Q;?; TIVERIIIE 2028 Integration and increased sophistication of systems
by ground equipment Current system: Transmission of train /

railroad crossing control information using a

)87 <
large number of cables Automatic Train Operation

Autonomous ecentralized
Transport Operation Control System

$1VRT [N GNSSE B BB B R (ATO)

New system: Train position detection 2 2 RS L AR S T U

using GNSS st A &y ~AT L ETHREEIS REAE SEEIDYFIEDNE - Hik, FUBEHA Y OEBPREENGLEETI
(SR ARRRAER R” IREEROEmE BRI RS TS RE The system for managing i

GNSS (BRRMIZ AT L)
GNSS (Global Navigation
Satellite System)

N L . ; 19
AT Mobile wireless ”O//,,%f:/ | (i sysE: e af i ez Device that automalicaly stops the train and controls the schedules, guiding pas
@ P %, OSs; crossing control information using a mobile train's acceleration an ration instead of the driver
< & communication network r’”gf’"@ wireless communication network
N ; $ )
(4G /LTE) & BT TR TR (B0, TR, > o5 By, SIS

Ra”ffa?fgﬁsmg Comprehensive application of cutting-edge technologies (Data processing technology,

..................... control radio transmission technology, sensing technology, and train control technology)
BUEDZEREHE S
Trai d control \
rain speea contro In the future
{55 5&{# Signal equipment BtN5% 1 Railroad crossing equipment

Driverless train operation

BHIEESE - BT h

Transportation: Technological Innovation JR-EAST




