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f(¢# IINCE(International Institute of Noise Control Engineering)2009 ¥t » 25 [5 52 4 2]
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B 2 KT o MM B AR RSN 1.2 AR SRR AT o IR
TAEZESPEE B D AT A e T B Sh  —RERE R B R b B 4
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i &R FLUBEE LpA,s,max
I 55 <70 dB(A)
I <75 dB(A)

| EEB AT EREERACEE , IEtE, || BERBARIEER |
BNz EE  IEXERTXE  MELEEEHBERASEE.
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SEETHR | eEEYHE | E
2 80 dB(AIEZES | 3 &L B EES
b. # ® 75| 1 7 EDA
dB(A) & 7 80 N NP
BAMEZE| 1 | @y | R AN | REREIRE
5
. #8218 70 dB(A)Fm 75
¢ &) W0ELA | BIE 5 ELR

1975 FAELZ T B RGBSR SRR | R R E DI R E AR - K

FEEEEFRAE R EIA 70 dB YEMFEE » 07 1985 5% TETHE | B |
S I PR 75 dB -

= AR E I ¢ 1995 4F 12 ARG T AR e B 5|

(—)
1.

FEZIEE I 4 TEE R ¢
H A GRS A S Bl S TSP 2 AR SR 54 66 [& > £ 5,400 fif/&
ES 5 30% highly annoyed ¥f[EJ/Y 50-60 dB Laeq,24n °
2. 2208 WHO £ H (days)ig i 2 AE © FRR{KY 55 dB Laeq » PAREGRAT 4 K2 B EE T-HE (seriously
annoyed )Y /& K0 <

LT w s —N

3. HMBEZREEERE 255 [ EEE 2 FAMES 18RS & K19 K 60-70 dB Laeq: f4fH] 50-60 dB
I-Aeq °
PR RME 2 Fflo vl T - (R B AR P A PR A S AR B A i e P2E i e
SPATHT A -
ZIEn | 2 FEEIH 174 HUE ¢
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Noise type: Conventional railway

Category: Guidelines

Nature: Emission

Space of assessment: Outdoor, at 12.5 m
Time: Day and Night

Noise level limits: 60 dB (07-22), 55 dB (22-07)

Notes: The noise level limits apply to new construction of conventional
railways. In the case of a large-scale alteration of existing rail tracks, the
average sound level after completion of construction shall not exceed the
average sound level before the start of the alteration.

(=) &b HATRGIEE 1995 A& — IR AR T il b 7 S SR e BB (-
JREERINCEIR RS R BT BRSO Z S E R S B R B R R 0% 3 Ar -
R 3 R BRSO Z g E R A

HFES R
7~22 % 60dB (A) BLF
22~7 % 55dB (A) BLF

V0~ BB SR AR
(—)  REHEZREIRE - RIR P L 2R BRI o WETH Leen ©

R SEENST NS
Noise Limits for MRT(Mass Rapid Transit) System Noise Limits for Taiwan Rail System

Logn (dB)

Loq1n (dB)
| — L

mell'\.‘h (da'

I | |
e bl 65 | 70 | 60 80 Area 1 &2 73 | 73 | 70 | 80
| (mainly residential use) | | (mainly residential use) | | |
| | il
Area3 &4 | : | | | Area 3 &4 |
‘ (commercial & industry) 70 [ 75 | 65 | 85 I ‘ (Commarcial & Kdisty) 75 75 70 85 |
| | | |
Day 6-18hr 7 or 75dB Lyen = 70 dB Day 5-18hr 8 or 75dB Lyen = 77 dB
Evening: 18 -22 hr 5dB or T0dB Evening : 18 — 22 hr or 75dB
Night :22- 6hr 18 or B5dB Lyen = 75dB Night ‘22— 6hr  70dS or T0dB Lyen = 78 dB
(Log = 60 -65dB) (Lyjgn = 70/70dB)

FH_E AT - PR — R iEs 2 W E ATAE (Laen=77-78dB)BIHE 2 213 (Laen =70-75dB) [y RF% °
(Z)  FREEA R =B HIARAE 2 Th
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I Japan 63 Lay 60, Loygre® 55 New train lines
ikt 74 S ok g 2 ‘_ﬁ,qm GE—) Residemie_ll & green beh
76 y- 79, Loight: 65 Commercial & industry
B 59 Residential
I Denmark 64 Hospital, school
i 69 Hotel, Office
| 63 Loay: 60, ! 55 Residential. school
France 62 Loay: 57, Lugre 55 Hospital
68 Loay: 65, Logne: 60 Other areas
58 Loay: 57, Logw 47 Hospital, school
PR, 60 Leay: 59, Logm: 49 Residential
Y 65 Loay: 64, Logn: 54 Mix res. & business
70 Loay” 68, Lugrne: 59 Light industry
Teiwan 70 Laay: 65-70, Lijgs: 60 Residential
(MRT) 75 Lyay 70-75, L1y 65 Commercial & industry
Taiwan 77 Loy 73, Liygs 70 Residential
{Railway System) 78 Laay 75, Loygre® 70 Commercial & industry
Guideline: Japan and Denmark Regulation: Korea, France and Germany
Emission: Japan and Korea Immission: Denmark, France and Germany

A ERATA > R/ NRHIREE R (Leg,1h) EHIFEECE ~ Wiy/H /R EDARR Loen & > BEI—
PP ES 2 R E TR IR A (Laen=77-78dB) » Eb H A A S B SRR 5 B TR IR 4 (Laen=63dB) 55X 1
H AT RS 1995 & — AR spR IR AAE » W8 7 BB R e BB - JHEFINGE R
HBE A

o~ HAREEIREE R © IRb
AR

1. {EMTRR RIS IRENHIR I DIZR L /K P8 78 70 dB HYHfTlE: -

. FETREORFF LA

2 1976 FERONRFSE 32 5F e ReiE IR 25 8HE - 24

L PREUREN S A TR -
ERONI H A s i s - R ) TR ER DR EREE . -
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RTRI Z 6557 L4

Vehicle Structure Technology Division
Vehicle Dynamics
Running Gear
Vehicle Noise and Vibration
Vehicle and Bogie Parts Strength

Vehicle Control Technology Division
Traction Cantrol
Hydrogen and Sustainable Energy
Drive Systems
Brake Contrel

Structures Technology Division
Concrete Structures
Steel and Hybrid Structures
Foundation and Geotechnical Engineering
Tunnel Engineering
Architecture

Power Supply Technology Division
Power Supply Systems
Current Cellection Maintenance
Contact Line Structure

Track Technology Division
Track Structures and Components
Track Structures and Geotechnology
Track Geometry and Maintenance
Rail Maintenance and Welding

4.1 BREENTAERE ZB5E
— TR AR S RO

(—) 1975 FEREZ TR

Disaster Prevention Technology Division
Meteorological Disaster Prevention
Geo-hazard and Risk Mitigation
Geology

Signalling and Transport Information

Technology Division '

" Signalling Systems
Train Control Systems
Telecommunications and Networking
Image Analysis and IT
Transport Operation Systems
Transport Planning and Marketing

Materials Technology Division
Concrete Materials !
Vibration-lsolating Materials
Lubricating Materials
Frictional Materials
Applied Superconductivity

Railway Dynamics Division |
Vehicle Mechanics
Current Collection
Track Dynamics
Structural Mechanics
Computational Mechanics

SSEYELY

R

IR | I 2 I R R AR TE Ry 75 dB

(=)

HripdR e DETREAE

B 2 75dB [EE H R

- A 13 TR R 0 51 ERTSEE

Environmental Engineering Division
Vehicle Aerodynamics
Heat and Air Flow Analysis
Noise Analysis

Human Science Division
Safety Psychology
Ergonomics
Safety Analysis
Biotechnology

Maglev Systems Technology Division
Electromagnetic Systems
Cryogenic Systems

Center for Railway Earthquake Engineering
Research
Seismic Data Analysis
Soil Dynamics and Earthquake Engineering
Structural Dynamics and Response Control

AR | W R E DI R (E R e » 0K
{EFEE(Category ) ZEFE A EF A 70 dB {5IRINEE - &7t 1985 5508 TEI{TAE | -

7% 75dB %15
75dB Y ImN
s SR
HH PR E e AR s L
5517 | AR 60 4E(1985 ) | (E @ s (Rt At
5527 | ERL 44E(1992 4F) | (EtE A e (A s
55370 | SEAR 10 4E(1998 4F) | (R s At () R R

(=) 1985 FHnd: TEITALE | ZHITHER
1£56 3 X 75dB Hff E&ii‘ﬁﬁﬁf’ﬁ SO ~ WP ~ RIL R s 4R A HIRL 2 2Rl
= (peak noise level) LpA,Smax » 1£ 75dB LU © &5 ~ BAL(RER 2 /S ) RIS > 11
5388 | IR EE2ZE T 70dB > Frfa HIBE > ZRi& 5% 5 (peak noise level) LpA,Smax » ¥57E 70dB DL | o
(M) ARARERIR S R 2 5T am
1R AE AR R Loa smax JoFEAE

g

7
=]

ﬁﬁglz |-Aeq °
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2.75dB S P HIEE © A AR AT E L TUL A 25m g ¢ R RTAR B2 PR R 50
FIHER) - RUESMET A SRR EE5 ]2 B FEEEsg i -

(F1)  HreEpEREIEE S ACIRERR 5 HITE it
LB aRATR S AR © 1] RERER AR S - BEfW LERE - g AR - SR -

Aerodynamic Pantograph Aerodynamic
noise generated nrodynm:mc ::'“ 9;::?“6
from the upper noise ma ng
partofcars ..o, o

. «*
L .
., -
. e
- .
._k“-_d_\l____-—\

-".'"f'"".— -
'_- sl ‘i’inuuulll! 5

Noise generated . :
from the lower Bridge noise

part of car

6 IR KB RNEE
2.H 1964 FEHFIEHEE LK OB EET LA EEZ ~ Byl ~ spark noise ~ SRENIE K
SR
3. HATE 7 HE || I paR 2 R & (peak noise level $TEECRFF 75dB DUT + #4758 | &
Ik grasan B T 70dB HI|SER L% T -

= iR

(—) M - SR G e mEe Y - RERERR S R EERIESE - SAANFESREE -

7R SR EE
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10 E R HRIRE

BB GE ST
1. T 25 B A 4E(SPLYEE BS9SRI A 510 dB -
2. SN ETE (692 25 L R . 2.4 TOARRIELE, -
3 ST AT A 2 2 B A4 (SPLYIEE B S4BT A S U HLAE 160800 Hz HEFEEH I -

11E R ZIRED
4. SN PETR R 2 FIREIFE 160~800 Hz BHEIE NN » [NIELAE 800Hz DL NS fdr B & 2 S fip
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12 SN 1R 7 R B

5. FEEIEZE © SEZRAE 500Hz DUT » MK R 5 500Hz DL E > #if# 5 5 2000Hz DL F > Bl
B o

13 fen R IR E 2 ¥8

(P9)  fhaggenlmgaE (Curve squeal noise)
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14 BRI IEE

1A NEEIR » SRR 38 AR AR 2R A AT
2 RAWIFETT [ * Ry fel Hh R (Curve squeal)fE 2kHz HK? ZEANA] FZE R AR IR &2
(f) SRS

15 SRR E Z 1|

LEEHENER - 10 kHz ELSHR 2 B BTRE  BRAGIR T B - NIRRT - i
PRI o

2 RAHGETTIA + Ryl ks g gk ? BRI E A SRIRIEEZ (Curve squeal)?
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i e

DRIE > E R 28 T D5 Ay PERIAR 0 2 (iR A 2 (i s PR i AR (B IR 22 SRl >
HAEMCT 5228 7 48 v JR\RS 1] o 28 e PR 571 EAL88 ) R A AT (515 m] DA I 73 22 SR B/ E2 8
[FIZREE R (1 17) -

{50 FHASTE T A N AV EE SRS T 22 SR B 0 S (A 2R 5 1Y E BACIUE 225 [ R B e A 5
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[Sound transmission boardl

Bogie equipment |
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Bogie equipment seen from the bottom up
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FERFEZ AR T CE#EED FJEEREm3EZMNgE (EPDM) Jg (JEEZ4 30mm )
FISMAD CERES(R)) A (JERESY 1mm) 2HER o FH—2H M I £ ARG AT S B Ay R (B ER AR
o WIEHVEARBRBEA SHIRARIERE - ML EES SR SN A IREN AR /N - (AL - FEHE
IEEREE MR Z1% - T EPIE SR E IR RS BRI -

BEST » BhAEREBHEE — M Bl oy AR EORHYIRE © 2RI - ER IR B AR A BEE A b BB 1%
il > (NELRASE T — TN B ERATR S A - B R ESSICIE I ERAY
100mm SRR © =5 R EIHE REBAAY 4R SR E ARt A R PR RE 2 R Pt > BE skt
LA REEERIELY 100 2 200mm HYLE  FEHN - FREARHERE S [EET > IR ay i kiE
MEEEAEEARHAR G ERE - IR FE4E 2 PRV R4 -

21 — R FRRV I EN R & A1 R

(=) [EEMRHYREERSCR
FE SR R TH G H (AR SRS AR G _EHEST T IR AP RSCR BRaa HIE - FERETEDR - 23
THRSEREEAREE AR (495 0R&) F—fgsuElmZ okt (EERE - FELY 10 5K ) - Rtz
Hh o AR EEER AR E AR L EAE BRI Z AR - PUERE R EMREEAER 7
FEOAEREY ORIfE 1-5mm) SRaHRELR T - B BEAVERE - G55 - mis2ie =Mt
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4.3 EEZEATRHBE ZBT5E
— ~ BB RS R Z & (FRIMOS)

(—) B R AL - DI I E e A E P T 2 PSS -

(=) =ER:

1. FESRAT R IR ARG R » AR IR 25 60 A B/ D3 (R T (AT

2. HER A BN P B A S I TR

(=) R :

L T W e RS R 1 113 [REZBR4R (BIAIB BIEIE - A - i
I TTERIARE ) - — AR R B R A - bR SRR A4
(FRIMOS ) [ FUES S5 1 i IS0, T LRSS RO » (84 0.2mm (LU
BRI -

1y
Friction moderator
(Standard)

“_." ) Y 5mm

e P

RURTRAVIRUIRRNRRNNY

TITTITIaITm

23 Friction Moderator & FRIMOS 72848
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Lateral force reduction effect Sqealing noise reduction effect
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4.4 HiE - EREMHE 2R
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m Ballasted track and slab track
Ballasted tack

+ Periodical maintenance work is necessary.
+ Easy to correct track irregularity.

+ Construction cost is relatively low.

Slab track
".‘*-P | + Low maintenance work.
« Difficult to correct track irregularity.

« Construction cost is relatively high.

—~ KEMSEREEE Eﬁ(New roadbed improvement method) :

B New roadbed improvement method

€ Reusing degraded ballast mixed with
cement grout.

i Slag cement
Setting accelerator
Water

3 Hardening agent
Water

Degraded ballst L

(Mixed with sand)

=~ PR (Asphalt roadbed) © FIAC[E] 1978 £ELAf » MERFIRIFRAR B I 2 MPRAS AL -
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® Asphalt roadbed for newly constructed lines

€ Asphalt roadbed became standard structure
in Japan after 1978

Asphalt concrete

X £
Y Bl v

Q

Subgrade: Well graded crushed stone
K30 g TOMN/m3

WQQD\

- Sufficient bearing capacity.
- No ballast penetration.
« Good drainage.

g~ fERREE 2 FOK A BB TR - HEERE RIS -
T~ TR AR SRR

(—)  HBEEELR - RIS 1 REEreR o 7Y 1964 FRE5E - Bl EE R T #EFK(54%) -

B R TE2R (33%) R (13%) » 4R R iEE R BE - NESSR B 2 RKERE A - B0l %{ﬁz
JUEEK -

(=) LLFHreEesg © FroRI R ~ R~ 2553505 1972 ~ 1975 FERESE - BE4e TREAMGEE

JRIEZE 13% > 1822 (37%) K i (50%) 535 11 - ¥ﬁ7(|3)i”lﬁUJF'E?ZE%’&%EEJ#‘*%H&‘E@L (&Y
5%) » L~ 18 2% [ R S BRI hE#E (K 70%)

(=) JcEEHEeR  SlE~RER - 1997 A2 - RH0 HERAMGEL K 15% » f822(35%) K fizia
(50%) - BLLLRGHTERAEIL o HEPRELBHIATE S anE B Besiia e - MEl#uEE I 24y
85% o

m History of slab track

Tokaido Shinkansen (1964):
Ballasted track on embankment

Bearing capacity of embankment was not very high.
(using clay, compaction control etc)

Settlement of ballasted track became very large after
the start of train operation.

Sanyo Shinkansen
Okayama-Hakata (1975): Hokuriku /7
Slab track on viaduct. Sanyo V. ,/—

Hokuriku Shinkansen ¥~ Tokaido
Takasaki_NaganO (1997): -2 betp:/www jrtt.go. jp 02 Busines: Construction const-saibi html
Slab track on high quality embankment
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7N~ BB IS R ERERA - DA an AR A (Life Cycle Cost)53#f » MEREHE 2 i A
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B Cost of slab track

Annual tonnage 1.2 million ton / year

(i k >-=12007% k>~ )

Total cost

Life cycle cost of slab track is lower than that of
ballasted track.

o~ HrEraRE R
B Percentage of slab track in Shinkansen

1975 1982 1997

Percentage (%)
Hokuriku shinkansen

3588
Tokaido shinkansen
Sanyo shinkansen

Jyoetsu shinkansen
Tohoku shinkansen
Tohoku shinkansen
Kyusyu shinkansen
Hokuriku shinkansen
Hokkaido shinkansen
Kyusyu shinkansen

o

(EH-JH+3)
BRYWE
(R - o )
ERHE
(ZBHS - S0h8t)
ER
(Y - 35 2}
BRGERW =
(s - EIES)
Bt
(- B i - W )
ERYE S
(SHiKp - ¥fikn)
ERYR=
(PR 2R - St 2t)
ERHE S

(2 - S0k
S5t ek B 2t
BB ik B

(D58 - 4 i ok )

B Ballasted track
B Slab track
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4.5 EHRFEEAHRN 25T

— ~ 0% H [HJE 4 (Variable Vertical Damper System)
VAR S (R 2 - LS SE N EETENY - §1EE > B HHRENI A -
RTRI Rylbt 88 B —HRENFZMI 2140 » DU D B o (AT 22 EHREh 0 3 AE S s 7 ik
HF IR
(—) BRI S (accelerator) fg HIEE B Y SE&) » W AT EHASHI B 5 7 228500 fy " a8
= HHERdRES " ARG -
(=) SR ebs bR & EikEh < [HERT AR - AR a2 % J iRk D —FLLE -
Z R HAT A B AR 2 = ARG L -
(=) BRAELBMESHREDS » IR fi s A thiRE) -
(M9)  HE RS Bl [ 48[ 2 [HE 24T AT 2 5 RS B

Variable Control

; Variable .
System configuration | qamoor Adcelerometer damper device

Variable vertical
damper mounted to
a luxury train

Effects in reducing vibration
(60 km/h on a conventional
line)

willy
il .Atﬂ

0 2 4 6 8 10 12 14 16 18 20
Time (sec)

f
\ﬂl * This system was jointly developed by RTRI and Hitachi Automotive Systems, Ltd

Vertical vibration

31 o] & 3 H [H fE 4t (Variable Vertical Damper System)

=~ Ay A 22 (steering bogie)  [E

SRS FR T S AR TP AR RV /7 ~ SRPUEE - Ema AN &S P E R -
Ry T RS SRR > SRR H 8 - (E A S BR g L5381 Bl ) 22 - 55 Metro ith
SRR T ST R a2 R SREEARAYHT 1000 2 FIFIH - 2012 4F 4 H 1000 Z51 5
EEEEE > HENEE 2RSS EE -
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Tread brake system

Traction motor /
Driving \ =

device

//')ﬁ -

Disk brake system
Steering mech{nism
ey

= =1

/

oy e - ::;
\ ~/ |

Non-steering axle Steering axle Non-steering axle

Fig. 8 Configuration of Series 1000 vehicle for Ginza Line

Fig.2 Type SC101 steering bogie for Series 1000 vehicles

32 O E)F E [ 2L (steering bogie) 2 [RIE K FE B

FESRIELR 1000 Z51E 2 3-D &R ELfs 1 a BzUMIENE A28 - FEEE-FE R 172 m iy
AR A BRI Y R R (AR = B 111 mm > §LEESINEE Ry 13 mm) o DUIE & 381 TRy 2R i
I > £ 1 kHz DUNAVEAEEELLR, 4 2 7 kHz BYS SEERE A o 2 m) U e 42 e 2 BH B 7

=]
non-steering &[] 22 o

— Non-steering
: L
I T R
@ AL TR s .
[<] i i = - i
= p AT ¥ :3“;& g 40
6 8 100 ol
Frequency [Hz] i
§ Steering
a
o
2
30 40
0 2
204 6 g 00 Ve

Frequency [Hz)

Fig. 22 Comparison of under-car-body noise
BEMAMEENE MR 7 IRE SLLEE (HERENER kHz)
FN B RIS - B T AR A UGS SR E B MERE (curve negotiating performance)
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corrosion of
upper flange
under slecpers

corrosion
protection of
upper flange shear connectlors

7,

2
// Improvement of the
load-carrying capacity
Reduction of noise \/|

(a)Open Floor Steel (b)Composite Structure

Girder
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Lower Flange
(vibration damper
concrete)
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=R Hokkaido
— R East

IR Cenitral
— R West

— IR Kyusbu

— Under Construction
® u ( Planned line
bl eiabnndll  Hokuriku Shinkans

A diverse network linking regional cities and
major conurbations with services tailored lo meet
demand

(Magiov) =

okaldosh|nk1nsen

Sanyo '}hlﬂklﬂ‘«i n '

A high-frequency, large capacity service,
acting as Japan's major transport artery

2. HrERARERAERAE IR T BRI ) P

Netionwide Shinkansen Rallways _/&15] 75 74 A6 @ murr

?(Decided by MLIT)

(Ordered by MLIT, Done by JRTT)

JR Designated as O%rator) .
fJRTT Designated as Conslructor)

(Decided by MLIT)

(Made by JRTT, Approved by MLIT)

(Constructed by JRTT) J

R/ANEJEL IRTT N oy S ERR =
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Operator doesn't shoulder burden of vction cost = Sustainable Operation

4. ez e

Advanced SHINKANSEN Technologigs ST S
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After(2012)

ional development
Before(1997)

e
-
B

_— '

(
Saku;%\ 70,040 'my 2,682 5,356
Ve T.2%
r Tokyo [ / o x 127 /
Tekyo ~ Sakudaira: 165(m 1 | || 65,350
Before Shinkhnden Dpeningt /330" 44
After shigkansdn Opening; 120"
199

7 2012 1997 2012 1996 2012 ¢

—— P

6. rhILHTERER

Super conducting Maglev System @18 LI
» Project Outline

Constructor & Operator | JR Central (Fropiain Cobs

Planned Route Tokyo ~Nagoya ~ Osaka \

Mode of Maglev Super-conducting Maglev System \

Designed Runni

S st

Opening 2027(Nagoya), 2045(Osaka)

)f Project Area

[ —
Il Length(km)

Experimental Train  © J& centrai

B at Test Track "
(=) HREsE R
1. R E A

@mLLT ..

Railway Network in Tokyo area

A\ Length of Railway Network as of 2018
b _ | Approximately 2,500km

an
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2.

DRLERFTEAE

& muIT
Wy of . S, B o v

Role Sharing between Public and Private Sector
Public Sector Wz  Private Sector

gz
257w

Qi BEL
«TA,

3. #mEiELAE

1920~ ¢t Master plan of Urban railway in Tokyo(1920)

Population -Lack of Tram capacity New Subwa:
Concentration » - Traffic jam » Plan B

_Urban Railway Master Plan(Tokyo) o emar
L it

2000 ~

1, Main issues 2. M
(1)Congestion (2)Trave! Speed = Improvement of current railway stations.
(3)CH with city * New lines and Double/ Four Tracks etc.
(4)Seamless Service (5)Access to HSR =Priority for the lines
station & Airport (6)Barrier Free

Master Plan(2000) i-.

= Improvement of current railway
lines and stations
&Y B0% was. P

PP

* New lines and Double/ Four Track
=80% of A1 line is in operation

18
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4. RAJHEE
Overview of Railway Master Plan (2016)

Future vision

| 1. Intemational competitiveness | [4. Enhance station value ] 5
[2. quality of Life | [5. Safety aReliabil =

[2.c with city deve | [6. Visible measures against disaster | .. .

) el
g “-L_ _ X 1EchacingHSRBAipotaccesselc. T
e S " 2. Measures against congestion etc. ~ Cppe? i
[z =\ bl et e 3 elc. - -
"%’{ S e design etc. =
7 A " gt b gt /
/e - Seipmant 5. Measures against delay etc.
i o 6. Measures against disaster etc.
e B o

(Pg)  #= 2020 :
1. 2020 45 5T B R B IR B > B R T B THEAR R RN R B 2 3 -

Tokyo 2020 and Urba aiy S——

- Urban railway network in Tokyo is expected to play a huge role in s_mommodaﬁng
huge number of visitors for the Tokyo 2020 Olympic and Paralympic Games.

g " . 7
2. FARIMNEREE R 2 HA N bR ks
5N\ 0 2040 FE2E 6000 F A o & 57% 7 fik & T R A
3. RAGRFEU T B st R b R R B A sea T - DU RO -

100

%2018 FEELZE 3000 & A 0 BUMTHEE] 2030 %2 4000
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Yopa
Development of railway network expand urban area = E-+%#% Rapid transil raitway.network in the Tokyo metropolitan area LR

4. Euh 5 7y AT Al R R T H 2 2R

Zone accessible in 5 minutes walk from station = 8+=a%

Breakdown of transportation modes © @tzEE

-
Y Tagozs v .

Seoul

L New York

5 mins. walking distance (v =400m}) - =
I»—mm;mmumtrm Beijing E} 2

1
L

s = JR Yamarote line i
T 0 100
Pt ———— Other ralwey lines pmm——— (9%)
/ —e-== Planned ratway nes i i M Rail 1 Bus Bicycla [l Waiking [l Cars, atc. [l Other
Sewce: Tobyo Matmpoltan Govemmant 0 Aem————— !

(=) BTGB - 5 23 BEEREBHE » FEEEANE 90 £% - YA EHIRE
RS RTE R BN 34
Current Provision of Level Crossings < @1Ras

*The e shom don ol Fokas PR oNASg x L!Vd m Pm Rw

B ¥ | in Tokyo D Ama b compare Pe number o [ 5 if"
of leval cromsings ) N
[Comparison of the number of level crossings in 23 special wards in Tokyo and majcr overseas cities)

City Tokyo 23 wards | New York London Beriin Pars® Seaul
 Lovfcasings | 020 43 13 48 7 16
| Pepulation (10,000 a14 841 a 338 225 1,001
Avea () 623 1214 1,572 802 620 005
:-‘;-mmn-.u—-wr.mmnmmm-mn—u—qmmh—u“ (as of the end of FY 2014)

Tha e stnan B Ly o Fua e fem g Source: Data from he o
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Quick-acting Solution Case Studies Y @tREE _
= ' Drastic Solution Case Study @ @LTAE

*To secure the safety of pedestrians and bicycles, we established or widened the sidewalks at
the crossing section

One of the drastic solutions, Remove the level crossing and develop an cver- or underpass

A

[Case Study] JR Tohoku Line (Utsunomiya line) ki : S
Daii Oshu Kaido crossing [Case Study] Kintetsu Kyota Line aiming to eliminate traffic jams and crossing accidents.
(Utsunomiya City, Tochigi Pref.) [Case Study] {Urban planning) Tsutsul-Kokura [Case Study] (Urban planning) Mihama-Nagasaku
g 2 Line (Kasuga City, Fukuoka Pref) Line (Chiba City, Chiba Pref.)

+Removed ihe level croasing and developed an overpass in March  * Removed e level crossing and deveioped an underpass in
2004 and enhanced the transil faclies around JR Kasuga Station,  July 200 o signdicantly conirbut o ranspodtation fows in 8
wida area.

ATERE LF7E 2 E U eeR

(=) BEEIRSGEER T

1. 2
Proceeding with a Continuous Multi-level Crossing Projects® @+

Typical project in progress in FY 2018

4 Number of areas project-in-progress: 35 (’QH'F) (Average number of the areas
# Total project costs*: Approx. 60 billion yen/area vith approval for project)

@ Length of line: Approx. 3. 4 km/area D> —3 statieS ol project cost Railway opsrator
4 Number of removed crossings: Approx. nine crossings/area  allocaton is added to the ciy alocation

sjuawwarob [eoo| Aq uogeBiseaur-aig
A 4
Kanns Kigjusweiddns e jo uodopy
|mmuooaqmmmoumﬂow
Buuue)d uequn jo uoisioeq)
Joslosd Bujuueyd A Jo uojiezuoLINY
8jejdwoo joefoig
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2. JefErs=\3 1)  ME(EEEREL > FRFEPUEEAME  RFRBEGSSIEESAUE > FReiEy)
BRERL S BEEREAY EESAE - EaEtmEs L -

Construction Methods of Continuofis Multi-level Crossing Projects © @138

O Construction methods of elevated track

(1) Temporary track (2) Adjacent track (3) Directly overhead
82 .. | s 88 .

Cange
LI -
//" N BEN
“",‘,Fﬂ,, \ J e
i’?r: ﬁ"m :'mn:urm _/"""K_mm
BEE T S
- o8
7 88, ey 28, -
Il Ervaied Facks g, ] Shingrcia | Al iy

. N O | - LR R 5
* Other method is Underground Track

3. ATHHEE SR
Recent Typical Elevated Track Effects

M Continuous Grade Separation Project at Keikyu Kamata STN  jsasa royo uetepotion Gomemnerg

O Business entity: Tokyo Metropolitan Government _'
O Project section: Keikyu Main Line
(Heiwajima STN - Rokugodote STN)

Keikyu Kuko Line ' "‘”‘

(Keikyu Kamata STN - Otorii STN) X 3"'?‘\ .
O Length of line: Approximately 6. 0 km e "
O Number of removed crossings: 28 (11 nearly always-close
O Total project costs: Approx. 200.9 billion yen
O Project period: FY 2000 to FY 2016
Sep. 2010 Ring Road No.8 elevation was started
Oct. 2012 Completed

& ELEEE

.....

(PH)  HEETHSAE T MBI

1. M EERSSGESTE ARV ACE ST ~ SOm R K i PR T e A 2 s
ZAI > RS EREA » TH AR R - ARTEERD 230 -

2. B BRI IUEDUR D& E - THA K P EUS AR 5 RS 2 SR A0y B e
%K&%ﬁ»%LWW&@V%WEHE?E»WLﬁL@%%&&£%@Z&%@%°

3. DIELLEE Ao B bR ~ dbim 2 Hhl LRT #5% > DA SR G/ id
Zge
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Enhancement of Public Transport from the Station Y BLREE

M Continuous Grade Separation Project at Toyama STN area £ W
Formed the LRT network by connecting the tram to the north and south under the El rail at Toyama STN. i |

e
North-South will be connected by El rail

() EfamEE
1. HAlHABUT RO EEmat ae b
A FEENEGE R S BUN Z B TAF - ANESEE TR > AR EFRZ - #ESH
TR EHEK - BB i E e S T R 2= -
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Major Facilities, Kobayasi Institute of Physical Research

J __-| @ Acoustic science museum
I8 2 Anochaic laboratory
3@ Experimontal room

5 Transportable infrasound
&1 and low frequency sound
s0Urces

® Four wall testing rooms
(Type |1) and two floor testing
roams

7-B Reverberation chambers

@ Grazing-ncidence acoustic

P Avehitectural Azoustic Reverberation Chambar Bukeing 8L
L e = . absorption experiment
T :

N |aboralory

r;,,, ngineicence Acsustic on Expariment Labaratory |
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. IEEFERERRLIT (Nakajima)
2. EEHEER(labeling) 2 A T £ 517 (Al Technology) ( Nakajima)
o WSFENNE - (TR AR EIRIE ? - PREGESRIE TR I EE B

Clue for recognition categories

Emission Features Results
Sound Feat - ==
Source 1 data T| Eractin || Clossiteation |0 75T ety
bor d

Emission k. )
d B \ N
S"“m;,/ 5 2 f i iy ™
ap Ry | :
z | &
o o' 2 ikl *
m m jl B Frequency 0
Immission L R

o JFEEURAE ¢ FHIRRFEREHUER > BRI SR E > R N — R R
28

lVieasurement points

| car

|8 aircraft

| train
bike

‘(I crow

|3 bird

o BT BT bl 15 - fi
g
2 |l ambulance Train sound cannol reach far area. V¥

3. RAMRAHZES EENZE (Oshima)
4. QA EEY] (Nakajima)
5. {RIEEEREE R EE (Sunohara)
o WREEIK - BRI IBAY B DI R R SRR e BRI RS
EZHZER T - REEFEN R S -

m Separate the mixtures at microphones x,, x,

Interference music
S R \_N/mlln: + into the original sources s,, 5,
gu/ %“‘”““ « source activity and mixing system H is unknown (blind)

. Sources Mixtures Separations
Tl |
@
—\ Q/'mmg ™

//——

e ™
The purpose of this study: xy(n) hyy hyg) (51(n) ya(m)) _ (Wia W2y fxy(n)
Improving speech communication for hearing-impaired pecple in noisy (L[rx]) = (:-h, h,;) (s.(n)} -.(n)) = (oezy ) (mn:)
environments using Blind Source Separation (B5S) technique. W is just an inverse matrix of H.

AN How to estimate W blindly? — ICA, IVA

o REBURIE @ OREPRIELREETIRE E’J%‘%Kiﬁ%gﬁ*ﬁ@*ﬁﬁ BSS— I SZ 45 RE (T Ik o
FIR JEIR 2B E
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Proposed algorithm (Low-latency online AuxIVA)

@ Online AuxiVA @ Quasi-causal FIR coeffs.

@ Side branch structure " ] Wierr
Upoan -
E demixing matrx 5
“° Wi A
Otservaton ] Separated
signais sources
Cr - E —
: el ;
O ga8 e
: 3
o 8

@ Online Auxiliary-function-based Independent Vector Analysis
@ Frequency domain BSS — Side branch structure

@ Quasi-casualization of FIR filters in the time domain
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Enhanced environmental performance

* Long-nose shape in front to reduce * Boge covers * Low-noise pantographs and mwulti-segment sliders
: runnel boom .’/ /

Rolling stock information

Mass-production protorype + Enharced passerger comfort with new - Enharced passenger comort oo curves
Coafigrration 10 cans (BM2T) : type fully active suspension oo all cars with car tilt control
Car bodies Almizum alloy
bodies
(rolizng stock 0k
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Piping Preparation

Piping Installation - Brazing Work
Electric EQuipment Preparation
Electric Equipment Wiring

Completed Assembly Product - Inspection Area
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HEREN )
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Background Vehicle Dynamic Performance Performance

Simulator: New- A ‘GEM
Stability
Comfort

Vehicle Dynamic Simulator

Running Stability

Ride Comfort

Curving Performance
Crashworthiness(jfif & 4:)

Application for Bogie Design

Shinkansen

Tilting Train

Express Train/ Commuter Train
Monorail Car

Curving Simulation
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Ride Level
L<83dB: Very Comfortable

Ride Evaluation Method

(H) HILHEHTZ4%:- A-Train(4A): Advanced (57#), Amenity (1275), Ability (8E 7J), Aluminum
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