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A Review of Studies on Ground Vibrations Induced by a Running Train

Osamu YOSHIOKA

Train-induced ground vibrations sometimes cause vibration nuisance problems along the right of

way.It has been studied how to clarify basic characteristics of the vibrations and how to obtain practical

methods for assessing and reducing them. This review presents the current status of studies about the

vibration problem mainly taking the case of Shinkansen.

tered in the studies.
vibrations.

It also summarizes some difficulties encoun-

At present a few practical methods are available for predicting and reducing the
However, our practical knowledge is still poor because of considerable complexities of the

generation and propagation mechanmism. To solve the practical aspect of the problem, the basic aspect

has to be further studied.
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1976 ) BLIE

1990 1SO 8041

1992 FHtik 1SO 8041 & DEE D= DD
1995 JIS C 1510 FHdiEB & UF I1ISO 8041 &
BEDIDOYE
1997  1SO2631-1 S HRBIOEN - Wb D -
Bedinix gl
k&% €T 2 XAy ¥ (Y
1999 1SO2631-2 ° et
1999  1SO 8041 B g

BYEL TS5 CORBOEEFE AL,
WKLTBLI I oTWA, AMEIZHT 2IRE)
FEBTIERICMA DI, BPIAKICED L
I RIREIDPANENT VAP ZT WA Z LITEEL
Z2 o050, NERBEORERE)TIHEL
OREL FRIND. ERBIEICL D MEFEE,
EROA XL~ S EOIREEMICERITHE L T
¥T 5 ACHEBREERTORBBEIZIZEL T
A. 1985 481213, 1SO 2631 HE—ERH & HE MU
FTOHRE SN TI1974 EiCH SN BHIEE
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HIRBVFEAR O HAM TR % BET o6& LT
—#D 1SO 2631-1 &% o7z, A 1SO 2631-2
13, 1989 i S NN BT A IRBNG
SUFHI 24T 720 DB TH L. ZOBETY,
MERIAKE DUMAB E 2> TWED, B
LS LEBERBECRESNEBENH 5.
LA L, < ORBICEWTHERI ARISEE L
TV ABFICOEZENLIRBUETH L. Thic
LT, RERMETE, SRTORDEHE W
G OBMRETOREL Z->THEY, HERN
LRBIRGDIBBIITERLT VL DORKEBATH
BANOREIZ DV TP EL VWHEL - T
Wwh,

11.1.2 RO H@EE
BATZHE HREIL ~EH] & L i3 [IREHL
NIVIERE] TEHESh TV 2RESEI, HE
HEE ENICBEARLZKFERATH L. IREBHIE
i, o) LHREHFERE L RMORR L LTw
5. 1SO2631 iEF S N AIRBIEIE, AKZE L
KEZLNLMTHY, BEOHKEHEIZERE
o Z 8ixin L, KEABIT X #$d LY
AR LTWA, M11.1.1 12, ERREELERN
BREORBMOENLRT. RBBEMIEDD
OB, b LD LERBKIIERIND
ANMEEPLE LA RICRBZEELTEON
bDTHAE. Lo T, BRPETHVWLNT
LB HROEE BRI, BoTwadh
S0 T B A L CEEHMICERE S M BIRED
REET A0 EVW D, ZOFKRBEHIE
BHIE, ETwA AL TREDISHOHH
ICRESNAIESOFMIC2 5. 1989 FiICHsh
72180 2631-2 I BYWATORB OB E - FMHF
FEILDOWTHELAZDDTHE. ZoRKIE, B
PWATREABOLSFELIERL L, DE VIR
BAIFETELVEAILE, AMKiHowa)
A HIREIARE SNA T & 2 E LEHENE
EFRLTWA, Z0LIiZ, ERBRETII NG
BRI LCIRBIIE S E—0E X TV 29, B
AT ABORBLHE L LG TRBEISESR
ENTVEDYHERD—DOTH 2.

256 11 T (KRB - KT Bk

§§§§;E::>fb\ .,
L —

\Y

(a) EIKEHs (1SO 2631)

('ﬂl":r"' ¥ iA
—_— W5E 2 LG AD

Z Ji)
7777‘7]777777777777774—}'X Vo Frrrrrrrrrrisd

AREHIR LG F LB A
IRBY IR OEE) K 1y
I——-,—I*—’ ZHm
. “}* X 5
AL el Y i

| Eji] <+ x5

} i Y %@
<'I—>X75r61 «I—»x H) <$'>X'Eﬁﬂ
Y 5 Y K Y %ty
(b) Bz (JIS Z 8735)
B11.1.1  FIFHAS & S PIEUAS O ) o) 4ilid

11.1.3  {REEFEZE
RIERIF MO O OREGE L L THIETIE
FUNVERLAERS L NAFFER STV
BB T AR ES V6 0 B B,
IEExRE[E LTF AT BB A,
BAEORME 1075 m/s? 1033 L CEIBHEK T’



1076 m/s? THH 20dB K& &llis % 5. KA
LRV DOFEA K, 3.6.5 TTTIIdERALHIC
RELANLDPERMBIZED S HIIEHT 055
LA ZATIDOHREVRBEIN TS, Th
At LT, EIRSEAR T B B IE £ 1T - 7o bk
BOEMEY EEAWLFHE L LTV 5D, KD
B(IJLAMZ7725—) 279 L0 HKEVIRE
KOWTITEMEIC L AEFMISMR TRIRT 2
DOFED ) b TR2EAVEI L E LTS,

DHEEEE (running r.m.s. method)

BRI 2 @ BN 2 IREYEEMIC T L CEH
ENDHOT, FIIRREIO LT, EIHEFMmE
T8/l T2 L EXON B L BITERTAS
LG TBY, RATHEALNHRBEORK
(R ARY % (W

o) = {3 [ fouterrer}

T T, ay(t) @ BIREEE IR

7 BRTHOES R

t. M (BT

to : BRERESR (RRRIN L BERD)
Thh, ZORZROEBHEFES TEP RS,

it = {7 [ t:o{aw(t)]ze:cp =) dt}w
(11.1.2)

1/2
(11.1.1)

ZOXEMBERT D L, RIBREL VOB
BELFRILTHE2, 7=1s (AEDIREL ~n
BT T =0.638) PEEREINTVIENFELS.
SHlE L IRENOFHBIBFR PIZIRE SN D ay(te) D
BRETHY), BRYBETH LR T2 E/ED
LCIRBIRBICEE T 5IRE) L~V DFFflick & 13
I L T 5.

Q4 FERIRFZE

(fourth power vibration dose method)

ZOHER, FLAMNT T I-DREVRES
OEWORKE (¥—21E) 2EXFHHETH S
ENEL LIRS (FHET A2 L 2 EMICERD
hIcFHEERETH ), RATERSNS.

T 1/4
t@V:{/[%ama} (11.1.3)
0

T, an(t) o JEIE B I e R

T PsE R
Thb. ZONTI, FHHEE YO EYZTHL
Twizio,

Bl ki, RBFMFEIIOVTIEEN -
FMFEEHELBL TV A80H54, VDV I
WTIHEH LWHETH L. EBERIETIE, B
B L AW X BEHEN RV & b KELES
Thah.

11.1.4 BLEBUHEESM

KB L~V OBEBEREICOWTIE T TIZlR AL
£912,1S02631/1974 DIRBVBRFERR % LI HkD
LhfboTHS. LotL, 1997 £ ISO 2631-1
DWFETIE, fER Z WIREYICH L TR B L 2
NTW RSB 4~8Hz %%, 4~125Hz & &
nre. 7, X »Hs2W3Y @HRn 1~2Hz & Z
BWAH®O 4~8Hz T2 Z#HFMT 1.44 (3dB)
NELEL B ESRTV S ON, BEMLEE
L CRBEEI R WL SR Lizdis T,
4Hz L L OB C ST 5808 H M OIRED % &F
s 2%51043, BRBEOBEEMLSETOS
PRAKA4ABIZEKREL 2D, BEDLOIZ, K
11.1.212, JIS C 1510 »ésiE A, ISO 2631-1
D Z WHmS L U IS0 2631-2 DEAHEEORE
EE ISR R,

—— JIS C 1510(Vertical) —=— 1S02631-1(Z:Wk)
------ 1502631-2 (comb i ned)
5
= e
I R
~ //’7/ \\ '\.
K / N, )
s ;/‘ s LN »
o
A §oe LR
v
LR
7 N \-\
* 10 T
3
x W
-16 2
D LAY
PR
-20 “e-
1 2 4 3 16 315 83

1/3F 0 2 —Tny FbBiRE (Hz)
B 11.1.2  HHHMOREBA
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11.1.5 REBFDORIB

NERED B 13 AR BID 2RFhOWSELF I IX
FTHBMEEM LD AERDBRETH L5, 1989
EIZIT 2 BIREOMGE 85T B B 150 8041
MR S, ZoHRETIR, BERDICEALT
12 1997 EI2oE S N A LETO 1SO 2631-1 B LU
1SO 2631-2 AU OB KRB v 5
MEser gz snTwa, JIS C 1510 3 fRBH4H
2 ESNLEIRTS 2 Ty /zd8, 150 8041
HERABB TERTRL2EERETSATEY,

258 %11 [RIEREE - &Ko) BUAR

L 72h5 o TN 2 T4k O il ol F ik & 7
Twd, 18O 8041 AV & L7z 4k, (B9 Bl
DEBEBREANDELSIITHOR TV TH ),
1995 4542 JIS C 1510 o Bk B IE45 M b 1SO
8041 IZBEA B Sz, 1oL, R HOBEE R
iAokl Izt kN T T L e N TV A, L
AL, 1SO2631-1 DFEEHISEEFUE ST L
12V, ISO 8041 DHEIC OV T IREAStED &
NTEhH, diEk, MESFITOWTH BB
EDFRBEN L U ATHEM D H 5.
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9.1 3BIRED
R
9.1.1 7EXRSES L UHBR

(1) $BEIRBOBM E WEFEOERHE

IRE R ARG 29 2 C, WRE T HIRBO4
HEIEBLTBIEPEETHA. M9.1.113,
FRBELERMOBEP LIS 10 m BN
BHRECBITL 13X 275 —TN FART P
DFHRIROFTHE, Zhits b, 6.3 Hz
i (I&3%), 16~20 Hz (shif) % U°40~50 Hz
(B) O3 20HBMIE -2 % bbb, hTH
16~20 Hz SR b HEB L TV 5. T, HE
#EE 200 km /h G OF BB OIRE) 138 L
THY, PLERLHEEY - BBEGF IS T NKEF
LV THA. BB L UPEOBBkEIESY
BEEEE L D ICEBAREAICRET 5, BEo
BBV ERE IR T VEFELEVI E2%D
o TETWS., F7-, BEATIE, oM
HEOWMEE L VI EREORFRCTHBATE S E

—~ 0 . - . . . .

%_10 e R g e Qs i e e e

2

E —~20

& —40 : , :

® 50 o
4 8 16 32 64

g (Hz)

YRR, ATRUONIE, T — X 2 W94, bRy
DENOF 100 PITIZBT 2 H8E, 6% 10 m i
7255 T O Ml SUHLEE 24 200 km/h. %KW
i+ — Vs AAREHL XA % 0 dB 2 BUASIE L 224 2
Ry PAOTEM (O) LGS (—) * R
B9.1.1 S EMR R o R D

ZhhTwad, Z0XI)ISKERBIZETT 55
HOEBMARRLRESILL > THEBBIZ AR b
VEERERELTYS, XoT, 203%I213, B
BEISET FANCIRIBL, SRTABRET T
EDNRIFRBEENINFEEBET ALV EE
Enh.
SREICBITAIRENIE L LT, 43 THI.1.21C
RY LI RFENFEIONTE ., EFIZBITA
gL, FOETXMEFICHENRED, £
B> TEHMICRIMER 2 M2 LEDH 5
BAREBIAEMTHE. —F, HLEBEOER
PEEDOAEF AR Y PRHIIHE LV EV I B
(i, AREFTORBICE U THEY i B3 E
BETHI LIRS, B912I0R/L-8EFE
2, TTIREBLLTVAE L O» L EBRTO

Bl — 881t

- HREIEAE

HiThREE

“HBRT7T o ER

ol — EATHFB{L —or7Zr—n, L—HIE
PUEEWEE

- {KiF il — Eidhty F, Wi (B5iR)
FULE, XA b2y b
AZ7=y b, WHEEABUE

L SR — B#ERIL, MRS S5

ILHE, WAL
- 70—F 4> 7 HE

WEH - V2o F-=v71

FREM (G L%) — ¥ 2%

AR ] — FER(TMD, #1453
REBRY, A 7)o PR
- SRR — B (Bl W
piit.d Brikif
—E B — MEE, MR, H KA TR
WIB
HEAZE R
KEF — REBIRT — HBERRY), W - R
REH (R LF) — RBERET
F 2t |
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DL FTCHDLH, MIEONITIE, FOELb
DDV T, NHEEkR IR $4HCU & 7z uf e
BN T A
(2) EBH

a. ElOEK
OLATL 2 HiR
qLii g AL & AR BY D BRI DV T LU

Do BHOMIEI TN TE A, 20 He ikt
NI ASOIIRENICH LT3, MO R ERAE Y
ZK-FTHAC
i3, GBEETE 16 ¢ ORI O BAKE % 25k

THE 11 ¢ (BRI L - e A Tl T ik %
fivy, BBERLBEBFWED1/3F 7 9§ —-T AT |
NOL AV (BREILOFHRANRS ML) 23K
ZbDTH B, FIHHEEE 210 kin/h Tiddy 30 He

EUF o B3 Tl — B IRBI AL L T 5.
M 9.1.413, OFLEFHHER (300 F, fHEH

C11t) COERMER (WEH 16t) OBEHORK

S0- 120 -+- 170 —e-2104MLHAY (km/h)

L ~NJLE (dB)

I (Hz)
FEWZEOT 16 ¢ iz 2 10 L oliiger 1/3 o 2
YT ANKY DD LA BV A0 PR
9.1.3  init AL o Bty

70

68
o

. 3

g 66 ols

S 64

7

a 62

g o
| 8= O R (0,100 %) |
58— O O F &M (300 7)
- | R T

56
o0 1200 140 160 180 200 226 240
YL (km/h)

CSAUEH IO DS 25 m A KT O

B19.1.4 OFHM (300 F) & HERWBEE M0
L <o o e Y

188 WO T BRI

ENHO N ERHTEL K913

L ANSLEILBICH DD, O F R iig
N3 dB R CH D S Db hL . 29|
2B T A GIEMNE SRR+ 2) %y
5, HRFAUTIE, B W o i %Ak & g
R W, OO ILoE ALY (L ~
Wik, AL dB) 1,

ALV = 20 l()glo(W]/Wn) (‘)l])

THEPTEZELEZLRT VD,

@ Hifh A 2w

U DI L H 1T, FBEBRO KRS
DFFHMN L AT PIVERIE, PIEETICES §
i o> BIHIEY 20 8808 LR D EEH 175 BHTH
LEEZLRTWA, MWL, ZOREKER
FRADBIEILL o TANYZ FATIKIZLALT 2
Jlial, MBS BT I uE A —
IPNADIREIL NNV SR T E DM H S,
DEZFIEDCT, TFAFTETIAMANE &
BRI ORI SN TV D, ZOHEIZLA
&, HHiE A = 20~25 m (FBYT 25 m), thm
a:L&ﬁﬁnﬂmﬁzommewm%bz
~19 m (BT 17.5 m) OFEFHTIREYL XL %5
sk, (A4, a, b = (221, 181, 2.1) 6
WMEE OB ENRET, FITRE T 3.0~
3.5 dBRIREBNIC R B LHfEE S hTWw D (915

B0, EBRIGIRETE OB S S TMEE 2 T
B LA 4iphid e vt bﬁal’é‘%gﬁfﬁﬂb LTAD&
D BN AL NIEHT RO BT E b X h
WOHIALH (m)
A 3N i L

B iy @ 25 1750 250
4004 O 225 1405 205
oA 210 18100 221

-
o

)
(3]

=
b

&AL ~L (dB)

200 250 - 300
YL (km/h)

9.1.5 MR & D IEN L XL T F vl
e 2



L ~LzE (dB)

Comem GEE (b E

ST ARy b

2.5 5

20 40 80

Rl kg% (Hz)

Mﬁnib@\ WO 1)3 2 5 =T AR bAOLRLE CRig ~ i), v

RO RUE X IO b KT 31T B 14

S 1145 200 km/h,

[9.1.6 /572 Mvy hEGiMEE L EOBHR D

OIS SRV (400 %, MO FHARER & HEEC
BV RL D) OEFTHRRICE VT, DT SHER
BEARE»OBESNIHRL N O KRELIR
BHREIRAE O N, BB OFEITHE S I
e hihord, HEHEELETEOR L IKT
Bl TcEREEI LIS (MI.1588). &
D&, BHMELE & EIRE) & ORI, Bt
ZIRBIEH ORME LT HIBEICIIEELZNR L
5.

b. BEDMFE

DI RILE
FEOEN 1 28 L THREFIThERILT
35 (RiTh{bE LT 3) X2, HEK
SoEOEITRibiciE, NT A Py FRREET
LEDFAVWLNTWVE., FIRROFBEERMICE
13 A FNROFES (& b2 10 B2 FToERHEH
MhHd) ILdE, RELVOKREER, ~NF
Abwy b, EWHEFIHETLDIIERPLDILS
~10 m ®n /- A TEY 2.5 dB, 20~25 m B
N#HET15dBREETHS. K161, Z
LTI hOROONLFHREARY P LOF
WETHAH., THIZEBE, MIFFELOBHRAN
I FVEEBLTE Y, EREM>S 20 Hz 458
T TR L &SRB L, 20 Hz AT
#2 dB OMEERT. 30~40 Hz 8 TIRFHR
M dedh, bLFFEHRERTH, 50 Hz
PETREERE EDICPHREIMERTE I LD
Ph.

2 7 7TEEOKIT R RIS R RS S
F (FhEHNBEEDH 1/2) ~DORERIPER
L, BRROBEEEETEOMIRDRIALE

S HRANATT
PR G M2 T T |
A= TEF AT}

o [ERTEEY:
z NS N S ;
—20 . :
8 125 20 315 50 80 ap
R g (Hz)
39.1.7 Wil AT THGAKBIZNT BEHRA T 7T

KMo 1/3 42 % =752 FoL~ 4

ShTwad, ZORKERICLIZE, BEBLDPL
5~10 m N /- WS TORIRRIT 1.5 dABEE
LEALTHE. [9.1.713, EBAS TEEEE
WL BHBBIRA 7 T OBIRDER 2 VO
FEBTHD. IR ABRF 7 Cik 80 Hz LA L,
BiIRGRASTBIUVU_ES 4 TL—F T3 40
Hz L LOFBT—EDHIRMRPH B LEZ LR
TWwa., F0Ms, A5 THEDKITRLE RS
HAHHROMBEHEOMELITbATVLS Y,
ORI '
aEO/RIT RIS, #®o2VHE T EEED
—EIIFAT B T E THELEOIFHE LT IE
FENBETERELDTHD. LoT, #HEH
DUMBOTHFT AT TIHSRERS P VEE
BIEOHBENRHVES LV EILR D, Bz,
FHX B TRREOKITRILOFRIILSTHS
JEMEEEINRL. £F2C, NOBESOBENKD
BEDPEINDLD, FO—DIlHEORBEHHO
Witz E LS HENDHL. TTVEEILLD
&, MEORBMELILIREERIC —E 0 R LD
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75
12.5m M
O H0kg L—n
o~ ®: 60kg L--IL
m
g ot
2
k¢
A
&
™ 65
60

50 100 150
F AL (km/h)

{5 KALO K WX OB DS 12.5 m MR- HATok
U

9.1.8 50kg b -t 60 kg L — L AD K

1 2 O W L~ v 0> e s 6

D, BEBEHFKOPVIZEHRPRE RS LHEES
nTwa, HEORIEEY&ZD LML TEIIL -
VDTV —=FT v T Thb. H9.1.81F, FERR
IZBWT50kg L—Iv% 60 kg L— VBT 5
A% OIRBFEFITH L. F— s DEEEH S D
DD, —EORBMEBHIRIZOOLNS.

c. IBEPOMK

BB IRROBBIRBIOMEHEN 25, HBEIRE)

LEEMDRET L OHBFEXLONA TS, £

DERD LI LAEEYOERTLEEAK X VIE
CIREBTH L I EHBHONT VA, T L
CgEtiE, TCERBOTRICER STV A, i
MR FET DB T ORI EORITIC D
EHTELD, SHBEDELIZEFNDE - EOM
EnZEns.

MR OMED I T B35 L LT EEOBRIR
KBNEXOND. REIINBI RN F— %L E
ELEWSBIM LSBT HREBHEO 2 DITKT)
Xha, SBEIRHIZBVTIE, SBEILOWTE
TORBKEINHLBET, IERTREORE B
Tz,

d. DMK

WA TOMEL LT HhEEL % CTREb %
EWTT DB ENEL OGN, TOMIRMBIIET
MREEL LT TS, KBIZBWVTLE
BOBUMERLHHRRENERBEINTEL, &
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HaE rh.GA & D HEEE (m)

BN OBEL 9.1.1 O — AE AN, KL bt
HIREY LAy, Bigh i3S L s oo lid e K. N
Y, CHRE AR A, MR . A
WEEOLI. 7 — 2 [3,4] HOH T — R [3], AXr-
A [4), 77— [6], [6') Wi iK% L 0, Lh#
MR (OL ARMCHIAT N2 2).
®9.1.9 OSB3 2 ) - i
DREO 3 2 0 3 L~ v o et 12

DI LERIIIEIL G 2 BB T ROERE
BOTTREND L7200, EIHPEE ¥ 1 THHRE
SHTE7. WHhBOMEE LT, 37—
bR A MR I L TREV (JE#h 1 v K-
FOANBY) bk, BUAXFO—LRREHET L
T DKLV (KBS v E— 5 v ZHMEW)
bOVEZ LN, R VHILHELEOM
HEOESHEPOLWOMER R E LARFHLS
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79— MPEOK L& OIRE L~ AR
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#9.1.1 Ty v BIEO) SR K 100 RIR G AT 1Y
D i I e T U 1 Blidhehit i o
No. [#<- UEH [ 8 [t | ) (m) | (km/h) [ # (m) [ RE (m) | & (m) | 81 (m) | A7 S 47
(1] | it - %l | ATatK | 74 | P} 12 1190~200| 5.6 3.0 0.8 39 | XML
(2] o R 5.5 21
[3] P (ANt A7 7 i MNEE E| 11 219 {4t 84 5.0 04 43 Jhe L
[4] A 0.8 N
(5] 10.0 0.4
[6] |k - P50 8 | 200 L1 5.6 3.0 1.2 80 RV P2
[7) ) At - F 00 | ATIIR 10 | 180 LA 1 5.7 4.0 0.8 34 i 55 AR L
[8) | i - UAS 20 | 210 {:& 10.5 10.0 #08 110 I1 B A L
TED) [3,4) [3) # T THLLACENEUISL [4] & Lizieo i CRIBIM. [5]:(3,4] @ SR, (6] @ LT 4RmidNIiC b
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B9.1.10 Tz ) — FPKEOR LT O Ak 12

RLTVWA, Zhickae, BITEDr—XbiE
Tk, BRI GRER) TR LREAHEML, %
FCRBDPIET LTV 5. EHEBEHRIIEOE
BTHEHKREL, BroBNLIIEE(RD. 2
OFBE I 2) — PRI BETEINTSH
5. oL, DROBERES—XThr2niEs
DWVWTEH, LTFLIBEOKS LHPREIT R
BAKEWEIIWI W, Flz il — A 7 3
BOBEODLYIIILE D KRELHRFELONTS
b, BREFKELLHEG05HELHITHE. &
FoADOEBEFLBIRFT AL, EXMIITIESD
A, REKE T EHEME, HPBEOR I I
Lo RB A (, thBF T OV

KRANSRTWAZE (F—R 7B LU 84
X 2) THhHERDABIEDTESL. 127701, &
NPPEHIZAEFERL TV AONIIBEEBATIR
BRET I3 72\,

B19.1.11 43, kB RELZHRSIBON T —
ATBLIUBOMBANRY PNVERLLEDDTH
5. INnER5EBIRDEDOBEEBKES ILER
WEMT, BICSERIEIEDRSIRE (2 LbIT
TR, DEIBRIILLBERE DL L)
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9.1.12  HWHESBIOREET L DD
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A y—27
O:*4%—2x8
a o
o
W /)
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R=R10% A
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| <
R
}
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B (Hz)

£9L1OFyr—R 7 B8 OR/NED 1/3 42
¥~ T RANRYZ b OO LAY Clitk — b)), BE
2% 5 m WK 20 T4,

©9.1.11 I>2y— PRk 13

WRTOMKE L THE T OO R P15
HPREMERE b 26T LWV IEZHLHE. 2O
WHEIIBROYECBEELICBT 2R TH A
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Table 1.5.1 Codes Used for Conditions of Line, Track, Structure

and Ground.

item code meanings

line TK Tokaido (Tokyo to Shin-Osaka)
Si Sanyo 1 (Shin-Osaka to Okayama)
S2  Sanyo 2 (Okayama to Hakata)

TH Tohoku (Tokyo to Morioka)

JO Joetsu (Omiya to Niigata)

SN

track BT BO  ballasted track without ballast-mats
BM  ballasted track with ballast-mats

SO slab track without slab-mats
SM  slab track with slab-mats

ST

structure RB rigid frame bridge
GB girder bridge
EM embankment

CT cutting
TN tunnel
ground AG alluvial ground

DG diluvial ground
TG Tertiary or older ground

Table 1.5.2 Codes Used for Measured Points.

code measured point

RLB  on rail flange (rail base)

SLP ontie (sleeper)

TSL  ontrack slab

BSL on bridge slab

BML on longitudinal beam of bridge

BMT on transverse beam of bridge

CLU  on upper part of bridge column

CLL onlower part of bridge column

GNC  on ground surface near bridge column
Gr  on ground surface r m away from bridge center line

(G12.5 is often represented by G13.)
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ITEM SPECIFICATIONS
BB’ k= P yF g BKERIRRAR
TUNNEL GOTTINGEN TYPE SINGLE RETURN WIND TUNNEL
M oE M OE R PR BB
TEST SECTIONS OPENTYPE CLOSED TYPE
B S S 1E3.0mXEE2.5m B85.0mX & Z3.0m
WIDTH & HEIGHT 3.0mWX25mH 5.0mWX 3.0mH
M oE OB KR X
LENGTH 8m 20m
5 & B R
MAXIMUM WIND VELOCITY 400km/h 300km/h
® R Lt . .
CONTRACTION RATIO 16:1 8:1
B E 2 f +0.7%LELF : 324km/h (90m/s)B¥ +0.4%LLUTF 1 288km/h (80m/s)B¥
UNIFORMITY of WIND VELOCITY Under £0.74 at 324Kim/h (90m/s) Under £ (.44 ae 288km/h (80m/s)
il h E 0.2%LUF : 360km/h (100m/s)B¥ 0.2%LLF : 198km/h (55m/s)B¥
TURBULENCE INTENSITY Linder 0.2 w 3o0kimvh ¢ 100mis) Under .20 at 198km/h (35m/s)
BB E LR 75dB(A) : 300km/h (83.3m/s)e& | __
BACKGROUND NOISE LEVEL TSABA) a 300Kkm/h 83 3mis)
o ERHMNA~ QKR &= T=T I8 FhRE
F ot M E B Sound Level Metwer 6-Component Balance with Turntable
TlLARiEAET o OKS BN 6 S HRE
Linear Array Microphane 6-Compancnt Wire Balance
MAIN INSTRUMENTS NOIRSBEREI A I QKRS ZSENG
Parabola Microphone Apparatus Pressure Scanning System
HERE (F0mX RE22mMX FH X 13m) BIMER (2. 7mxX £ X6.0m, ~60m/s)
Anechoic Room (20mWX 22mLX 13mi) Moving Belt Ground Plane (2.7mWX 6.0mb. ~60m/s)
T on 4 % % @ |EBEBLSA-Y AR ALZR
XYZ Traversing Gears in Anechoic Room Boundary Laver Suction System
Y- T =T MIERXISEE EBAE N~
MAIN ACCESSORIES Support Table with Turntable XYZ Traversing Gear in Closed Test Section

FhoRRLER ERERE. RPRE. WUACTHED

Flow Visualization System (Smoke Generator, Lighting System. Video Monitorinig System)

FAN

2 & % 2K :94m, 248 :42m, 2% 1 10m. K 288m
OVERALL DIMENSIONS Eength : 94m, Width : 42m0 Height @ 10m, Total Path Length @ 288m
¥ ¥ B 8 ER5m, P B 124 BE 17, BiEH590rom (BK), TBEHBIMW, ZHBRTHE

Diameter : S, Blades @ Moving Blades 12, Stator Blades 17. Rotation : 390mm tmaximum). Traction Motor 1 7MW Three Phase Induction Motor
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The Rolling Stock for
Taiwan High Speed Rail

14 September, 2002

Taiwan Shinkansen Corporation

Taiwan High Speed Rail Project




Reference System

» Tokaido and Sanyo Shinkansen
Between Tokyo and Hakata.
* Series 700 Shinkansen

With the technologies developed for Series
500 Shinkansen.

Reference System




Shinkansen System
Basic Design Concept (1)

 Adoption of Electric Multiple Unit Train
(1) Stable Acceleration/Deceleration
(2) Lighter Axle Load

Shinkansen System
Basic Design Concept (2)

» Environmentally Friendly High Speed Train
(1) Low Noise Emission.
(2) Low Vibration.

Necessary to operate in the densely
populated residential area.




Series 700 Shinkansen
Design Concept (1)

» Tenderness for People
(1) Improved Ride Quality
(2) Further Weight Reduction
to reduce the ground vibration
(3) Reduction of Energy Consumption
(4) Low Noise Emission
(5) Low Micro Pressure Wave Emission

Series 700 Shinkansen
Design Concept (2)
* Tenderness for People
(6) Attractive Appearance and Comfortable
Accommodation
(7) Easy Maintenance and Operation
(8) Good Cost Performance




General Arrangement of
THSR Rolling Stock

Car e 1 T} Car no.2 92
Sestins Casacty B Seat oy Camaeris 86

Cor g 911 Cor e 0 001 Car e 1102
Seatde Caoacaty 88 Soaline Compelty 85 seacian Capacity 88 Seatene Casserly 68

Cor N 12000

Unit Composition

s West Side .
Auxiitary Power Supply Traction Converter fnverier

CAR No. 1 (Tc) CAR No. 2 {42}

Traction Transformer Traction Converter !nverter

CAR No. 3 (o) . CAR No. 4 (Wi}
East Side




Front Nose Shape

 Conditions to be Considered for High Speed
Train
(1) Micro Pressure Wave
(2) Noise Emission
(3) Aerodynamic Running Resistance
(4) Running Stability
(5) Aerodynamic Effect on the Trailing End

Front Nose Shape

» Conditions to be Considered for High Speed
Train
(6) Pressure Effects on Passing Train
(7) Driving Visibility
(8) Operability of Cab Equipment
(9) Coupling to Other Train




Front Nose Shape

Front Nose Shape




Micro Pressure Wave

Birth of Pressure Wave Transter / Develop! t
Exit
3 3
I R s pEa Y coom
ALY RAN
Pressure Wave Micro-pressure Wave

Cross Sectional Area Distribution
of THSR Train Nose

Cross-sectional area (m2)
o0

/(

0

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10
Nose-length (m)




Cab Interior

Car Body Shell

» Made of Frame-less Double Skin
Aluminum Extrusiqn

(1) Good External Appearance
(2) Good Inherent Acoustic Insulation
(3) Lower Manufacturing Cost




Car Body Shell

Interior Design and
Accommodation

* QGeneral Features

(1) One Business Class Car and Eleven
Standard Class Cars.

(2) Toilets on every other cars.
(3) Telephone Booth on every other cars.
(4) Three Vending Machines
(5) Luggage Racks at each end of the car.
(6) Passenger Information System




Interior Design and
Accommodation

* Business Class
(1) 2 +2 Passenger Seats abreast.
(2) Reading Light.
(3) Foot Rest.
(4) Food or Drink Service.

Interior Design and
Accommodation
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Interior Design and
Accommodation

Interior Design and
Accommodation

e
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Interior Design and
Accommodation

 Standard Class
(1) 2 + 3 Passenger Seats abreast.
(2) Disabled Passengers Facilities.
(3) Trolley Service. (Food & Drinks)

Interior Design and
Accommodation

13



Interior Design and
Accommodation

ot

Interior Design and
Accommodation
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Interior Design and
Accommodation

Western Style Toilet

15



Disabled Passenger’s Toilet

Male Urinal Toilet

16



Electrical and Braking System

* Multiple Unit System
9 motor-cars and 3 trailer-cars
2 Pantographs
3 Main Transformers High
9 Traction Control Units ‘ Redundancy
36 Traction Motors

Electrical System

» 25kV 60Hz Power Supply
» Use of State-of-the-art Technology
Insulated Gate Bi-polar Transistor (IGBT)
- Noise Reduction.
* High Usage of Re-Generating Brake
- Low Energy Consumption
Reduction of Brake Pad Wear

17



Braking System

» Re-Generating Brake
» Eddy Current Brake on Trailer Cars
‘ Reduction of Brake Pad Wear

Brake Effort Allocation

* Reduction of Brake Pad Wear
* Maximum Re-Generation Brake
* Minimization of Wheel Skid on Leading Car

100% (Nominal Effort)

12 3 45 6 7 8 910 1 12
TMMMMTMMMMMT
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Pantograph

* Aerodynamic Noise increases in proportion
to 108, .

 Pantograph is the maximum noise source
for high speed train.

- Development of Low Noise Pantograph

Pantograph Developed for
Series 700 Shinkansen
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Bogie

Simple and Lightweight Construction

Good Ride Quality and Running Stability at
300km/h

High Adhesion Control in Rainy Condition

Less Maintenance
m) Adoption of the Bogie for
Series 500 Shinkansen

Motorized Bogie of
Series 500 Shinkansen

20



Reduction of Maintenance Work

* Underfloor Equipment Inspection

) ”~

i

Reduction of Maintenance Work

* On - board Monitoring System

21



Conclusion

» The Rolling Stock for THSR

Proven Technology of Series 700 & 500
Shinkansen + Operation Conditions and
Requirements in Taiwan.

» Expected to debut in Taiwan in early 2004

%!l
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