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Countermeasures of Low-Frequency and Aerodynamic Noise Emitted from Shinkansen Train

Mariko AKUTSU Toki UDA

When a Shinkansen train runs at high speeds in an open section, low-frequency noise and audible noise are
emitted from the bogies. It is essential to reduce these aerodynamic noises in order to achieve further speed
increases in the future. To understand the generation mechanisms of low-frequency and audible noise, field tests

and low-noise wind tunnel tests were carried out. This paper describes the measurement method used in the wind

tunnel testing and the development of countermeasures against low-frequency and audible noise.
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Development of Tie Plate with Elastic Support Structure for Rigid Crossings Fixed Directly to Composite Sleepers

Saki SHIMIZU

Ryosuke OTAKA
Tadashi DESHIMARU

Shingo TAMAGAWA
Shingo MATSUTANI

Turnouts fixed directly to composite sleepers for the Shinkansen trains have large dents on the nose rails,

compared to those of ballasted turnouts. To solve this issue, focusing on the difference in the dynamic load

depending on the support condition, the authors newly developed a tie plate for rigid crossings with elastic

support. The developed tie plate can make depth of dents on nose rails of turnout fixed directly to composite

sleepers equal to that for a ballast turnout. In addition, it is compatible and replaceable with the conventional tie

plates.

F—U— N 3UESR say I rr, Rk TSR,

1. IZC®IC

MRS L9, ShEOREKE 2o LI2H) 5
M x g e v, RL U, V=F, zuavy 7,
A= ok shs’ AEIORTZ 0y ¥ » 7R
Uy Yy T ThHb, MEruy vy (UF, [2
Ty Iy Ewvnd,) IIIRBEEHY, /- L —
WS4 T L=~ (F2Edv 1 v 7 L—hb
I —=AL—=NLN) OHEEORN DI L - TREENICHE
BPELL, SNICED, EOBYEFOL —VIZIZHE
HAARLHIEBENELTBY, INOOHEENRIZ Ty I v
TOLWIHH DL L DEEZ EDTwEY, 72, L
O EBEM B OUT, [ERER] LvH) &, 4
egs A DALIE L LTS TH 0y, M2 IRT
X, AELHE (LT, Fi<%%J Ewvd.) &
:/7U~bﬁffémwh%u [ERSE WY 3t
LoTn5h,

ATFFE DR G H AR STV 5 RS2 O
sy YT Thb, BFray 7T, NI A B

Sriides & R L C, RAGEM N RIS 5/ — AL —
VIR DFE DAL BENRE L, TOREAHE NS D
PHAINTVE, ZORKE LT, BTG G
TLHEZa YY) — MEKRE GHEIECHEESSF 5

* LEBATEZE  PERE AN TEE

* % JC BLESEMTIEES  BHLEREERTTEE

d %ok PLERAMAIZEE BUEREMIEE Bl LA YT
F v AWRE)

BEEREWFEEY Vol.39, No.8, 2025

fip, PhReliAr

ooy d (BIFEE YY)
«— g

/ J=Z L=

o EUBYER
" orm

ST L—IL

1 BkSBOIOY 2T ELEDRIR

(a) EfEST IR

=B x'. LA .
Al U U _la

Aﬁii(bf

m)nvzhﬁﬁﬁdﬁ
M2 HEEOBEDLSR

W e o TBY, NTA ML BT S & L) H
WX SINTWEZEPRER LN,

CHETIZ, BUFAD S SCFMHE IS & D BB S HE
T (K3) RELAAR (M4), HFHAREIK (X5)
WCEPRONLZE2WETHLEEBIL, z2uy vy

9



CEESHE SSAESEE geum A B
. 150 —— ;_-__ _—
& £ 100 —_—
# 2 ~
R £YBY

0

SNRIFWDS k)
L—ILEETRENERIE

A B
AELLE

K3 FYUBYEFRONEZFBILOHNEHRY

6
Es 1w i
iE . A i DR

/ ry . His)Re

K ML -
53T o | " 2 B
w02 8P o A B
i
.K
[}

25 AN
1 ? O ) 2 Bri)Ad
0 IR — & 0w o OB R T ORI

0 3 6 9 12 [T TROTVD

REEAF B (TR

X4 ESAAEDAERR

HABIEE 4 ERLCEL.
FHEBN MEICROBERE
u IH‘-EF‘JSEf .
" 1 FRRALLE~TFRR
Eontum—* w7 F BB E~
0 r o
E1 B, la
<, E .W
o= W 2 [ \ooo °
'.53 N
g ]
495 o4
" B 5

100 200 300 400 500 600
HAREH S OHERE (m)

100 200 300 400 500 600
L@ S DERE (mm)

(a) EfEH IR (b) /N5 R +oIEER
K5 J—AL—IDOEBAHZIRDAERER

% FEM V) v FEZTEFIVL L 2B ETHTE T
NVEBEL, TORYMEMALLY. 2B, M4to
2BAR Oy v v rY i, OB OEHERMO
Iz, ETT L EBEEERICEDETL— VEHERO
AlLE 2 BB TR LD DOTH S, ARTIEIRHD7-
W, 2BAR IOy Yy ThwW Iy Yy TR [Hig
frayyrrlwnd, $72, K5 hoEEMNE S,
J =XV — VRS EORRHMETH D, KRTIZ/, —
AL —=WIZBIT 5L —VEFHHONE L BEENE»S
DOFEETR L2,

ARIFFECIE LRIV L BRI EORWICEH L
BEREIERIC BT D ) — XL — VIO E S AH R %N
S A Mkt AT 5 & 2 HMIC, Bk L
FEYTA sy Yy IHOMES 4 T L— 1 (LT, THY
Ml o) BRI L. ARTREFESOMLRER
HB L ORBBRICOWTHRET 5, BB, AfFTiX
16 FBRBESERO 7Ty 3 v s L.

10

2. BMUEIFBEOEABE

2.1 BITOREEA7L—hk
EREWEROBTOSE Y 4 7L — b (DT, T84T
il w9 1E, FLHENTLZ Y — MERICHEE
ENTWBIens, BT - EAORERTRET 272
W, M6IRTIIRMELX LTS, Ry ¥y 7k
47— MRERORBIGRERERET S5 LT, BT
HORHERTREE o TBY, ¥4 7L — bARIRIC
L= VEFHHONREZAET ST aVy—%ikl), MHE
ZL—VETHNABESEL I LI ) ELHOHN
BRREL > TWwh,

2.2 BFRADEERT"
FZMICOWT, FRUIIRT RO & %G 21T 72,
(1) ray vy 7 2mikiiHys s,

(2) FLLEDERBEITI 2L %L, BITRIPLOBE

¥z 2MBEL T 5,

(3) BUATEDHO BT - EAOMREBRKELIEZ DRV,
FREOREE M2 TR, BELA-RRERER T I

RY e TOMEILUTO@EY THbH,

(1) WM zZrOY Y Y 7OTFICREL, FEKRE
L — Vi 28 & F U R TS R4 2
& T2 EmMERRE G & L7

(2) BEMEAMIL, KHETHRBRT D LHIC, suy iy
EATROWRELED NG X IR ORE & F5%
275 &9 ICHkE L 72,

(3) BUTHE 70y vy vV OEmESREbELD, ¥
A7V =1 REEFELT2o008ME L, [
HEZT&R] L L7z,

(4) ETFHMoOEEIT) e, BT L AR,
sy Yy 7T O & EAR O IR E L7z

oW P
£ BEd l \'“—j_“—'/ | =D
A L TT =
L L ] y N
A o &
BAFL—rAER ;i
(a) EERX
B BLTL—F
Qﬁ;/‘ = q 1 o=
= f | \ |
) RN
H { '.; |
«{ HEHEH
| . | 4o ])
i l."! | {1 | [ | | .\
s s . Csans—

(b) tmE
K6 RITODKEATL—b

BRE R DY Vol.39, No.8, 2025



EESRRL—IL
ﬁﬁﬁitﬁtﬁwh(rljkjﬂw WERIT 2R
EhEiES :r\ /j, /
e by aell TV
Y s N U
1 2
BiET  EBR(OOISLIR) WP IRR(ERR)
(a) E@EEX
FhBHES pmrirr“TﬁrwaTh_#ﬂ ﬁf?ﬁﬁﬂ
||| i '”
P i
iG]
H |i!q i
Pt il ,
T T AEsAnL—L
FEEE LRLRISR

(b) LmEE

(c) £{kK
X7 BEREAOEE

B (2uy IR LT, F0%E
QEEDLIPLEDLLEVE A, BEDOTFIZY
AR () %R L7z

(5) BUATMP L OB EHZ OB, AL EHAREH
BREFIHHERLIENTELIHIC, BITHO
RULEHRMEL, BRGOQLLEHRME
1 50mm P gL 7Y,

2.3 B

2.3.1 ELAHDER

EAEIEZR L NT A MPlEgRO 70y ¥ 7ITBw
T, BHARIENEL L ERNEZWET 5720, HHik
ARBELTWE 7Ty ¥ v 7 BT LI E DN %
FEfiL7. R5I1RLE — AL —VO%ELAREKE
M8 (a) IRTEFHENEFV Oray vy 72K
ML, OB OMHEICE DAL ZHELTORAM
(OLF, TSRO BDICKZHRME]) 2RI L (K8
b)) HSITRLZZHELAARIEIRD S, /NF R o3l
FEL = AL = WIS S HBFIHNT TRIZSITHER
LTWADIIH L, BRSSO BAZEDARDEL
AREVEHAARE O, k), MREEORKED
AABBETH->TH, /NF A MrEEEL 0 bR T
FOBVICLIZHREMEIKEVr—AAoNb 2 L
EREFE L 720
HHAARIRICEDG A L L BEREHET L7720, Wik

BEEREWFEEY Vol.39, No.8, 2025

M ERE L CHFIBIRO 2 0y ¥ v 72 BT LGS
DRI % TR L 720 K912V B Y OBEOEEOHER %
R KPHNIR S L FABETH D, RIS, VD
WX 2HBEHEIIMECHEETHS D00, HEHZED
BEEICENAD N, X512, FHBY EFFCOR
BN AEMERL, 2ay vy ZoMEThiE~
YA EOWYEIIBEE A5, X9 DML/
THREIZL ST/ — AL —VIZEUBELAARZEN
L72ERZ 10 1R T . fR2L, /=X L —VidfE
b, R BT 2 HEAVNS S D70, EAET
LbELABIEL DL Z L EMR L. 512, KKRED
AARRIIFERETH 2705, B INEELAAIRICIE
EDBALN, BESBEROEE DI ) BHELIAADEAL
R ENMEHTH 5 72

VL EOWME S, EESESRE NS A NFEERO%ED
RARCEPELLBERZ U TOX ) I2HERE L7z

F{LE(RE
L—L (@ #ﬁk‘

il
(MBD £FIL)

1 [penerons

N

T wmmrons
(a) EFTRHETILOHEY

250
=200 A ) [ L-— LA
S0 oA il I Y7 Dl
A a . AR
=100 | 0B o | " 2 B
2 50 Ja JR—. L2
® L. 0 2 B
0123 456 XENEREGREBAOBEBBERE
s L, E#E 60~67km/h, /35RARE 67~
JARFELAAE (mm) 105km/h T 5.

(b) JKFELAAHE L FHEFEDMR
K8 JmAELAHABLERFEEDORMR

200

«— EYBYIZED — E#

150 +
100 | REE INSAR
50 EATAM (FE)—
. ) - ) HEE6Tkm/h

0
100 200 300 400 500 600
SHEE A DD EERE (mm)

9 ETHROMER

(kN)

0.0
T —
4?\-_5' 0'9 i INSRE
ol X

1.2

100 200 300 400 500 600
FLHEATE D D EERE (mm)

B10 /—XL—IUlELBELIAH

11



(1) ZFHBEORNIZLD, IR OHFEEZEORE
B ENEL 5,
(2) WEPLOFAIZL D, EREEZ MO
REVWEDLAADER SN, TRICLDHEL K
EL Y, BHLARDHERET 5, NT A 5 IE
FMMOBP R WELARDITER I NG Z EITLD,
HEDHNSIL G, BLRrHOERS NSRS,
2.3.2 EMMOEETEBUE
HEHAARDER NS, TRLIRTSEBITHED & M
DFET AT 720
(1) BB X ZWEKT ZHHT 5,
(2) WEKTOBOEELESZ G 5,
WEZHIZOVWTIE, WEHRITEEL WL LEER
bNEZENDL, FTIIEWERT ZHHT 2 58EM O
W HETHI L& L, BT ZERL, e
BEWERBBLORDHEIZOVWTEATL LD
2, BEfEZED (K11). &b, KEIIBIT 6%
MO BRWERBOMIT 1 fifd 72D O TH 5,
B2, FENIRT L9112, sTEEOMEOIEREK
RWERED S, RO HEIGEVMHRVZ#E L. &
B, JOHEICHNBHLHBET L2012, ThEl
RIWMFEREIIFE D B ) OWBEIZ L 0 F8A4T L IREY D JE P
B\ 2 BT AR SR o Nl E W Tw b,

=~ 1E425E 8 (kN/mm)
ﬁ 20
——30
g 60
" ——110
" —— 140
——=— 300
0 02 04 06 08 _ . 50p
RN sec/mm)
[#E]™ BrEh WIEREW
FLI h—fEE—X EMT (kN*
i i m v v (kM/mm) sec/mm)
] [¢] 44 0.04
x ] 92 0.08
| | (o] 96 0.08
] [o] 160 0.20
| | ] 347 0.63
¥l —REAYERGE, Sy FIZER Eh 5 SBR
%2 HRE IS 46Hz
11 BMHOEREREHERE
100
2
B 50
&

200 300 400 500 600
FLHEL T S O EE B (mm)

0 | S S s S B
100 200 300 400 500 600
AT I 5 0 FERE(mm)

(a) £k (b) PEX
R BhevidfaE s IR LilplE€et 34
#l KN/ mem) (kN-sec/mm) (KN/mem)
A — 184 0214 115
100 0.138 54

TS ERERIS 45H

12 #E A, B DIFEDWMEDOFER

12

BELZMBNVICEY, LREEREF CERRCH
FEEOBMM OF A4 I LA L, BRRICE DI
PEL7-B 8L, BB, HBRE EHEMOE
M B HEDOTLIRT, ITREBRLWMERKITHET 5,
A, B OWPEAEE R L 72 BT Ol EORE R 2 K 12
WRT . #ERDPS, LVREKRKTPZOBRORELE D
Pl E Tz B # BSSM oMM & L7z,

2.4 ERHE

FIZEMIE, M I3 IRT 7 ay Y 7oFEYBY M
D6FERECHBET AL Lz 2, K I141IRT
I RS E Oy VU S ERREICEGELGE L,
FOBOMED AR T IZ 6RO AIEHZ LY
B OFEATIRNT % Folli L 7245 2R, 6 i OB E 01T ) A3 &
Doayyy FeEfrIBE LR ERSEomELD) L
HhHZLRMRLITOTH b,

3. MaemEE"

BB OFIE S £ 7L — MIDWT, Skl sk
FHEHE PLEREE O [5.5 L—uRiRsE Y (UUF, %
ATEHE | v o) ICHERL L CHE ST BT b etk
DIAZFERL 7=,

3.1 MEEREDHEL XUERMEEEREER

FTRREHEAR IR R S N2 BORERE & PhReH H %
R o T2, R2IIETHEIH Y p L2 AT 5
72N L 723k & IATRR 2R § o

Bz EBEEEEN|
BRERRNGERARAREE

b e
CBe WR& niTR
YO L

13 FRMOBERAEH

INSAR
- HE#(RITR)

E#s (A&
A2~ G)
RO~
e 2

0 :
100 200 300 400 500 600 FEITHE-—
R WRED) D SO (mm)  EITEEETkn/h

14 ETHEFOBWEDER

BRI (kN)

&1 BXMRECHEER
SORIERE | HEESTH
ot | Bk

BRE R DY Vol.39, No.8, 2025



*2 HBRIEHE CRBRERIEZE
s H WA
WiEhamish
L— LA A A (i ik

B TR

B — Sl i o S48
*3 BHEHG
e AT (km/h)
(kN) H g A
170 130 75
x4 FZEHER
o . A i B ik
pn ;,;f:: EECRETS | (LIELERAET
- LENTE) B KA
N il 140.3kN 97.8kN
- HUE 86.3kN 34.0kN
® i 177kN
- BT 44KN
BAICHWAREMEHIZ, OB OHEEZEZE

L— VB O L — Lk 8 o 3 JW%”&LL
Ny —vDk, FEMHEFTAY 2k oTray v
FEATHORKIGE, MEZHEB L% — @0 2 f

Ba e Lz, Asmak3ic, SHLAEEMERE
K A4ITRT,
PRI B REORAER, KRR TEER
WD EFEML 72,
%-§3<10 (1)
Ld
T TN, Iy EMREAE, L EETRRARE, v, BB
HERITH Do BRETDEME fog &, OB I \HERE R
Wit y, - UCHE Lz, W L 1%, B _J5

WRHABRICE > TSNS L — VEEREAZMED X
UHIZhointi & Lz,
FRETRR AN 1, 1%, BREFME I, Z WLE s 2%y, TR L

fﬁi L7zo L= VEEEAZEMEIZDOWT a;t%ﬁﬁ”ﬁ%
%H% FHRARE 5.2mm & L, BUTRDEHIC

i@ﬁ(ﬁmﬁ@mﬂﬁﬁﬁlwm%zw%m
EB;U“%ZI\f:V)KEfEJ: L7z. &b, REAETIIHE
W gy, MW Ry, BLUOHETMERL Yy,
FwThd 1.0 & L7z,

F72, B2IURLABEHBD Y B, KM O/ E
O, BN H IR A R L, R OREK
A OIMRIZ IR Wz L 2RI A & LT,

%, LECOENY 7 EER & B =7 AR R
BRix, MY CREs N L — UREREEE 1AL
X3 % W FABRIC & B ] \CX D EL 7,

BEEREWFEEY Vol.39, No.8, 2025

3.2 M HmERRER
3.2.1 HRIFBORERNIDPRA LR DFHFEMEDETE

FZSEMOBHHAD ) b, kHAE)APKEL LD,
BWITRDOFEEIETI AR E B &g S N5 R E
%, FEM T ETVICX D RE Lz, K15 IZTET
WE, FIREBERSITRT,

FERE ML EO~O®W K2 OFFHEH 2 8% L 723560
RAPDEDAEZR 16 1IRT . B, /R AITHHEA
MECL—=VAVNELMEFIEE LTWD, ZORKE,

OFBFHERICH LTS, AR APRDLKREL, KL
ROEIHFHRLKREL LDV ESOTH DI Lt
ol
3.2.2 #HERHFO%RE

1 #it CORBE % Tt 5 G O B E L U S
X, VL—IVEH, VL—EiIED, MEYE—X 2 M
DERET ZHTHDI LY, BB APKE o
T RRAE B I REFHEH %2 8 L7236 0 L — VLS,

—VREIENZRK6IIRT, K6DL—NVES, L—

BE] WE FHOBI L E
U b
no A

O E 3 +£ oY EEiEh

£ ¥ F F  Froersmih

m

(SUEER)
L—L(RER) & 4o

H
i 1 ]
s*’ } : Hs}l’ ;"*:;"‘
¥ i
H, . H Ty T 2o R
e s e i T T — g d R (PR ER)

15 BRETINOHE

=5 (EREH (KN/mm)
» 2y A EFETR
Tl BT D i
ET 53 Pl EREGE Y Y
A 67 200 S
il 67 200 31

¥ BRSO RPAIRRT RS O R S I

wig— ﬂ‘Aﬁi (#R T 140.3kN, HEE 97.8kN)
w5 — (BT E (3E 86.3kN, HiIE 34.0kN)
015 0 — D) (8 177kN, [T 44kN)

0.10
0.05 |
0.00

-0.05

aE ¢

@ @ ® @ ® ®
L s
MR FWE B LIRS

16 O~®ICKREHERZ&HF L /IBEDRA/INRY B

13



VEBIEN 2R 17 RTZ7auy ¥ v 7 E2BEL-REBA
L= WVIZE L7ZGBEDO/NR) E—2X VM &, BT T
BNIZNEYE—RA Y PO DE) L) ICBMEH S E2H
WLZE, REBHL -V OE S HiZ 400mm fE & 72
D, AT IABROBNE SO LREBL R L
ol 22T, RBHL —VOE S HZREBETER
MR E S THD 220mm & L, PMEDE—X 2 PP
RIEHDONT & —3 3 5 & 5 ICKFEHMORBMEZ K6
DOUV—=IWREN LD DKREL Lze TOWE, KFEHM
ORPREIL, £6 DR TITIIRT LI, L—IVEE
NEYDLEKTISKNBRERELS 22b00, HEZT
GHOBED 2 CORMIEEELERT 29 2 TL DL
WEIEE R D720, BN AREBH R, &S 400mm
T Z LA 20852 E2 005,
oKL > TER LSS A 7L — M1
IZESREM E & KEEOET P, P2 WA 5, K7
BIUOESIIP, P,ORAM P Pomx /R o BAT
OBIIEHEBH L = VIZK 17T IWSRT EIICAEG )
H2S P, WAL, G, DFNS P, 8T %,
3.2.3 HERERCBERR

29 OB THI ZH MEM R L i L7z ARRER
TR SN RO FAILT] Z i ABREMRKIC 7T v b
L7AERAM 18R T . RS, 787 —rDEQDK

x£6 L—IEHhEL—IEED

B —(D) @
A | Bfifi (kN) -
(kN) (kN)

L—JLEH 35.4 24.4 44.8
L— ARl 10,7 29 2.1
L L= 18.2 99 17.4
L—ABEES | (+7.5) | (+7.0) (+15.3)

() 1Aaf BRI 53

17 #&EHE

K7 NE—2ODRBEREEKERHE

TR | ACERFR | SRR fiy H

(kN) (kN) (kN) )
Pl 354 18.2 37.4 0=56.2
Ponuy 244 99 239 #:=579

&8 NE—YQODNETEEKFEHE

ERUTHFIR | AR | BB fy

(kN) (kN) (kN) C)
Pl 44.8 17.4 44.8 6=64.1
P 44.8 17.4 44.8 6=64.1

14

BERDIEHIE, WINLE2MWERELE 2D R
B E - Tz,

T/, VoVOEREAEN R, 5 —rDEQT
FNFENRA 0.50mm & 0.42mm TH o720 TS DFE
e () THELZEREZERI0ITRT, £10 LD,
WITRDOFEE T & L — VESEAGEMNRIZ, wihd
WAEXZWET 22 L 2R L

3.3 W HEEHFE

KRB, EFHECE T 2 RELORED L, R
B ORI O BRIRDOF WO WTORELHIWE L
TWwh,

K OEFATHI9IIRT LI, B M
ﬁﬁ%%%tto%wﬁ%,ﬁim,ﬁﬁﬁ»hkiU
SEPER S OEMIZ DT, 100 J5 WA 12 & 2R B3

x®9 BHHZHMEFABROHTER

A 2 BRI (KN)
P Pri00—50
gl Ty Pr: 0.0 5.0

5 1~3mEA Pt 50— Pin— 5.0
(A farifidE Y« Pl Py 50(—iE)
5 4~6 [0l H Pz 50(—IE)

(B fFIlH Y Py ilieg) P 50—,; s — 5.0

Play: #5% —2(1) 3T4kN, #34 —2-(2) 44.8kN
P 7 #3% — (1) 23.9kN, 34— /Cz 44.8kN

1400
| BoAFYRE
1200 [~ '
~ w
g ' . = AT B
S 800 CERE R
& 600
E
B 400 | B2
200 !
..
o 0 .
0 500 1000 1500 2000
FHEH N/m2)
(@ R8—20
1400
| BNEYRE
1200 [~/
~ 1 !
g 190 . T
= 800 ORI A
& 60 |
B
B 400 | BB
200 | !
0 al ,
0 500 1000 1500 2000

FHEA (N/m2)
(b) NE—22
18 MARERRICKZEE

BRE R DY Vol.39, No.8, 2025



£10 REEBIEHE L —IEREARNEDRERR

- Bifa L— VERED
WA it
. R A5 ) B
(5l I il A5 1) it 5 1
o | MtrREos ) | Ao sk
WA T Ipg 1.0l 1.01g
o5 2 W &
PR W | 52mm
A IR I I, /1.0 I, /1.0
A R 2 ¥i 1.0 1.0
WA “}ﬂgln
Ld
i 3y —D &} O (0.096)
i B —2) @] O (0.081)

HBESR O BRMEERR ~ ERMEEFER

R11 B HMEEHEBROSETER
HOH ljifir UESEE
- Pr: 5.0~ Proa (£ 15 :61)
W B KN P22 5.0~ Pra (F115 : 6)
L Hz 5.5
H R LR [i] 1x10°

Pinax: 73% — (D 374kN, 734 — (2 44.8kN
Prnac: 73% — (D 239kN, 734 —2(2) 44.8kN

X 19 = AmEARERDIR

LEREOERIIBO SN LD o7,

VEXY, ESBIECHET 2RO ENH B, K
Bt ORERGEBM D EBIRDBF WOV TOREZ LT 5
L ERRERLIZ

4. FBREEX

FIZEMOMT YL L 20 EEHERT 5720, i
FRD Fr B & 43Ik % L2 AR R & S L 72

M 13ICRLZ6MREICBWT, BEkosEsy 4 7
L—ba#EL, LAY SFEEE AT 50K
A7V 2ERETLEEDIC, 70y Py TORHED
Ffti L7zo —MOMEERM T, ks 4 7L — 0%
ooy v O EPMELLETITELZ L2
AL BRI Z 20 1RT

HEktt 1 2HOWBEROELAAROMELEEZX 21 12
R FEFCEERL W BEosay v v 72 HD
MR, BIU, ENEFNELLEITHEA, NT AT
SEERD 7Oy ¥ T OMREOHETRL, &8, &
NHOray Ty 7OESLAKENEROBEIRIL,

BEEREWFEEY Vol.39, No.8, 2025

20 BEARR

L ik Ty D ik
s L — /L ER TE i D AL s
* (5[E) [EE 2 B [3# 38 i
® (GBx) R 2 BxAEd BT
A (GBE) B HL %)l HATdh
O ST A B 2 BrAEd HiTdh
A ST A B i) fd HiTdh
. 6 . 6
o 4 W4T
¢ 3 N K
X 1 ® 1 rpe
B0 B0 e
01 2 3 45 0 0.2 0.4 06 0.8
EMEA B (FALY) EMEAN B (FAHM)
(a) & (b) 5K
K21 FEBLIAHEDHRE
2 I~ BT %o

WEOZay v 7 2E50%LAAREOERIE, #BE

OWAEY LI, BEGEH N BV S wIBIcBE»
T, HBHLRAAROHEMAKE EINIASND, B
QBAR) 39GkE 1 A H CREEE N B 1155+
YTHY, HEHAAEIZ0.8mm Th o720 HATH (M
B O FRFEEM b F 98 T b v OB AR & K
FTBETS%RP LTze T, BUATH (MAYRD) OfHE
5, BREME N B 100 5 h > ~50007 b X ORT
HHAARBEARE CHWIMLZ2WEMREL, B 2B
BB DR N BRI 466 T N DELRAARE
g5 & 56% WA Lz,

BB, NI R Mg iR 5 &, BE QB
AEL) TEGRE 2 AR TREEE N ST N IE
TA%ELIAARIZOTMm TH Y, /N5 R Mplkgsn -
Uy yryr7 QERAR) ORMEMEN K6 N0
%HiAAE 0.9mm EFABRETH - 720

5. ¥&B

WHELHMEE AT 5209 ¥ ¥ THOGES 4 7
L— bORSREEIT o7, REFTLDLEUTOLED
Thko
CHPEME Oy DY FOTICREL, SESRBL -

VR RE TR & ] U AU AL TR % iR 5 % 2 T

15



Fikim Dy 4 7L — &% L7,

CBZERIZOWT, BEIREEICHE U CYERERERR & SE it

L, EFHEICHET s wetoltrmMedssZ Lz
TR L 72,

 HTERRLO R B & I A 2 B S & SRR L, BT

R W E MR L. $/2, BEEM N VES
Bebb00, @EICFAETICExRLzZay v 7
D% BLAAREE, HREBOBZRE 1 PHOBLAAR
BT L E, 12BERD L. £72, NT R M
B2Enray vy 7 KT 5 &, ki 2 "M%
LAARIIFBRETH 5 72,

SHIE, BlEREEDAABROBIFAELERKL, B

FmOMRZMRET 5 LICLD, BEIEKREH > TW»

CFPETH 5o

X @k

1) KJUMH : 435, RRR, Vol.73, No.9, pp.28-31, 2016

2) fEHEVETE], AR 20y ¥ O BHIRREE T
BIEgE, TARYAE 66 MAFR A, V-122, pp.243-
244, 2011

3) ZHAEY, KM%, W=, ZHEG I LVuiEls, B
REKE XIS, pp.466-468, 1997

4) AR, WHEBA, LAREZ, B AR E

16

5)

6)

7)

8)

9)

10)

11)

EAE IR B I BEE Y 0y ¥ v 7 ORI 5 L5
Wi, SE T v RY Y AGSCE, No.26, pp.209-216,
2022

PSR, PHEA, B FWD % v 72l SRR
DOFHGIZB 2178, HARSREREZ T 258, Vol.52, pp.60-
63, 2014

JESE—ER, AHOKER - BT 2 B o BRI E A S
7eray Ty 7O, TARFRE 68 [MAEK AR,
VI -467, pp.933-934, 2013

KEsell, WADA, FIEE, BT o SR
HELBEE s 9y v IRGES A 7L — bORSE, B
31 FEHAMES S v RY 7 4 (J-RAIL2024) i i

#, 2024

PR AL Ik DRERE & ARSF — BIATSGETIR -,
WHEEET %, p.339, 2017

KETEH, EARMA, AR, LHNE M~ 7o Mm
WREEZ Oy ¥ Y 7 O%EL AR 5 EHEE TR
AFEEEREE 79 MERFEMN#ES, 2024

E 1 A5@A B RS, SERABMIBIZERTRE © Solink
Yy R At e - AR BE WOERE S, A HAE pp.52-60,

2012

FNEHE, SHFHIF, AR - kBB L — ViR R
1ML 2 Wi B B oS, ShERIIE, Vol.37,
No.2, pp.25-31, 2023

H A Sk

% 8 KW S Vol.39, No.8, 2025



SERI A EG E AU oaiRaE im0 %1

g AR

A AL

e

ERFIEDRFE
B g

Development of a Method for Diagnosing Deterioration of Railside Facilities using Train Forward Images

Riho MAEDA

Hiroki MUKOJIMA

Nozomi NAGAMINE

Railside facilities are installed at stations and at various locations between them. Therefore, facility

management operations, such as identifying locations and types and carrying out individual inspections, are

labor-intensive and require labor savings. To reduce the labor required for facility management, we have

developed a system that enables the facility inspector to check the condition of the rail side facilities remotely

using a video camera to capture images in front of the train. The developed system can estimate kilometers

travelled, recognize equipment automatically, and estimate the degree of deterioration of the signal equipment

boxes. This paper describes an overview of the system, evaluates its accuracy, and outlines the prospects for

monitoring the deterioration of facilities.
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Influences of Sun Position and Subject Blur

on Contact Wire Wear Measurement Using Light Section Method

Hiromu SUSUKI Itaru MATSUMURA Yusuke HEIRA

Current methods of measuring contact wire wear are unable to accurately measure the diameter of unevenly
worn contact wires. To address this issue, we have developed a wear measurement method using a light section
method for contact wires. We have also conducted basic studies on the fundamental configuration of cameras
and laser light sources, as well as performance verification in limited environments. In order to apply this
method to real vehicles, it is necessary to investigate how disturbances caused by the sun’s position and subject
blur due to high-speed running affect measurement performance in real-world environments. We have verified

their performance of these factors in this study and report that the proposed measurement method has sufficient

performance.
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Evaluation of Cytotoxicity by Exposure to 60 GHz Millimeter Wave in In Vitro

Masateru IKEHATA

Sachiko YOSHIE

Yukihisa SUZUKI Hiroshi SASAKI

Recent advances in information processing technology have led to the improvements of wireless data

communication technology in various areas including railway systems. This study investigated the possible

health effects of millimeter waves (60 GHz), which are used in next-generation communication technology, on

the human body. Using a three-dimensional tissue model constructed from normal human cells, the authors

conducted experiments for the aim of this study. The results of the experiments showed that the threshold for cell

damage is incident power density of approximately 200 mW/cm’ under exposure conditions of 6 minutes, which

is the evaluation time required for compliance with the current regulations. In addition, it was also shown that,

the threshold for cytotoxicity decreases to approximately 130 mW/cm® under high-temperature and high-

humidity conditions (42.5°C, 80% humidity). This mechanism is attributed to thermal factors, and it was found

that cell surface temperatures exceeding 50°C can be a condition that causes damage.
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Development of Obstruction Warning Signal Detection Device

Shoji KOMURO

Hiroki MUKOJIMA

Nozomi NAGAMINE

Obstruction warning signals indicate a stop signal to the driver when a situation occurs that disturbs train

operation, such as at a level crossing. On many railway lines, drivers check the flashing of obstruction warning

signals visually, which may cause a risk of missing the signal. For this reason, a support device was developed

that detects flashing lights from images taken by a front camera and alerts the driver to pay attention to the train

ahead. This paper describes the detection methods and the device used to detect flashing, and report on the

verification results in commercial train operations.
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Extracting “Tour Themes” from Railway Usage Data of Foreign Visitors to Japan and Its Application to Policy Measures

Wataru INABA Shingo NAKAGAWA

Takuya WATANABE

Noriko FUKASAWA

This study aims to obtain knowledge that can be used for railway operators’ policy measures to improve

convenience of foreign visitors’ travel within Japan. Using station boarding and alighting data, we analyzed day-

by-day use of railways by foreign visitors touring major cities in Japan. We assumed “tour themes” associated

with combinations of stations, and attempted to extract various tour themes from a large data set using topic

model. Given the characteristics of the station boarding and alighting data, we applied BTM (Biterm Topic

Model), an effective topic model for short texts, to the actual data and extracted 30 tour themes. Moreover, we

proposed possible policy measures by interpreting these 30 tour themes, as a case study. The results demonstrate

that, based on the data, railway operators can consider policy measures to promote foreign visitors’ tour within

Japan and improve transportation planning.
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The Effect of Weak Layers Intersecting Diagonally with Tunnel on Tunnel Floor Heaves

Kazuhide YASHIRO

Keisuke SHIMAMOTO

Takeshi KAWAGOE

It is well known that floor of tunnels often heaves at the intersection with a weak layer. Therefore, we

conducted a study focusing on the effect of the angle and position in which the weak layer intersects with the

tunnel on floor heave. A case study was conducted on tunnels that had recently experienced floor heave. The

results showed that the amount of vertical displacement of the invert excavation surface during tunnel

construction is large in areas with fractured strata and a high slaking index. This is particularly the case in areas

where such strata extend below the invert at a gradual gradient. Laboratory tests showed that rocks taken from

strata with many fractures are more susceptible to deterioration due to water absorption and are more likely to

deform. Furthermore, we were able to reproduce the above tendency using numerical analysis. In order to

suppress floor heave in the tunnels, it was found that it is important to select the structure of the invert taking

into account the angle and position at which the tunnel intersects with the weak layer.
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