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Derailment Detection of Freight Wagon Using Mechanical Contact Sensors

Shogo MAMADA Tatsuya OTA

Kohei MIYAHARA

Kazuto KOSUGI

In long freight trains, if a freight wagon derails away from the locomotive, there may be a delay in detecting

the derailment. In such cases, there is a concern that the wagons may continue to run while derailed, causing

severe damage to track components, and therefore there is a need for early detection of wagon derailment.

Therefore, the authors investigated a derailment detection method using mechanical contact sensors as one of

several methods, since the contact sensors is too useful to detect wagon derailment. In this study, based on the

results of past accident investigations and simulation results, two locations on the bogie of a wagon were

selected as suitable locations for the installation of contact sensors. In addition, in order to evaluate the

derailment detection performance of the proposed method, derailment tests on actual tracks were carried on

freight wagons using bogies with contact sensors. The test results showed that the proposed method using

contact sensors could detect a derailment immediately after it occurred.

F—T— 8 ARHL B, BRI TR, RGO o, i A

1. 1ZC®HIC

EAMKE UCETT 2 BWHIHETIE, BB S8
N7EBEDWIH L 7255 IR ORRRIEN S 2 L 2D
BV, 20X A, BEPBRLRETEOK
MZETTHIEICEY, $LOHERL —ViREEE %
EOH EEMOREEFIARSELBNDED S0, KHE
OB BN T 2 FREOEAD KD SH TV 5B,

R TIL, BMoBMTE L U CHREMISHER L 723k
BYIISHEE 2 o 4 R £ U S o % R L 7 R AR 0
DHEHHEL W s, —HAE LS hTwaY )Y,
INHOFHE, ISR S R SLEEE Tl e
ENBIREIERE R MAHEEIC L & Wl 23k, @ ET
L B s XA 23 0THY, HHEIZBWTHIE
BoOFHEOBEHAKT S TwsY Y —F, KFED
PaE, DFIORTHANC XY, HHAOE A HE)S
BEhTwid,

CRHI 1 kIER, 2 kiERE S ZERIVEDSE W20,

FEATHE DOEACIZHE ) BB S S D AT OB DB %

ZFRT V. E512, HEIHKEERSEDEVIZL S

THEMREAR X BT A L ITmA, EITHXD

BT D72 H T L &5, BN R f 3 EED L

EVEDOREI DR S o
AR HII R I & L L CHRBINEIEATK X VW72, FiF

* MARBARTRETEER Bt B F e
ST T 5 7)ok O EN TR 00
L v N TUTE S 20 et O AN TR 02 e

% 8 KW Vol.39, No.6, 2025

YIialb—3Yar, B

BRSNS & AR BRI O IS AR EE T D %,
BHEAOLEN R BIRAHEAHEETH 2 720, DO

Ny 7 )RR LZ2EEITOHEIREZR Y

PRHELEEARD HND,
BRHLINEAL W0, Efli -t B L O e E

DOFHABHEETH 5,

ZIT, EHOITAL v FEE LTHA S NS
DOfilt ¥ & AHICERE L TR A AT 2 Bl E R
L7, Bt v oI OV TIZ BT 525, W
BAINCAE E 2 BEEOIREN S, w5 & oFfilic
Iy, WORBIZEALTLLDOTH D, Hfitt o
HEBE L-BBHIZUTFo®E) THh b
S INFETOMRICBNT, BEEFICIZAEORE DO

T ASE N DM ERS 2 L — L 7 B o #h b %A & b

THIEIRENTHEY 7,

- BRI WL L 72 IRRE GHE R X OARE) e L

THIET B 723, IREIMEE L > Ryl v %

FHALEEED XL 2 WEERHET 2 72D 08

AN BB R, HENHATHY, HE

THEBELT A MK TE 5,

R Cl, Bt v okEETTO®REFEB L O
BHTEICOWTHRRS & L1z, Hflit o2 %kEL
7eREOHE A PR S8, LAY BE % J0HR 3 % SABR
(LUF, B nilin) & it L 7245 R IC oW Tk %,



2. EMtEYORERFRORETE

2.1 EmMt> Y TOMMERET SRS

PR OBt > H 2 W 2 720121, B
OHEMOLEE) % HEmIICHE L TETIMET 52 &I X
0, BIAREEC O RS 2 e D B B T 2 3 E LT
B o RRETHIUEND S, 72721, WFEITHE
L 72 B ARSI IC B A BAVEIE I, dA AT o T
D EAS 0 B, BRI X BRI B, ArikRs ) —
FERIKBADF D 125) Bikize E23H 505, TN D
RTEREREL72H 50 5 PARZIE B\ TR HE 20 7%
BT 2T 52 L ZWETH B,

Z 2 CTAMGETTIE, BURE % EANBO HIZ X 2 BiEo
S AN EEZ AR ETRAEL, horilgsReok®E 7 L
i - L — )V OBAIRRE D & 7 VAL AR B 72 BE R DS 1E
L7z [HIGEITREOF Y E2%0 Bk | ZManstg & L
TRUEL, FEHET 2L L7z,

2.2 WERIC KB EBROZE T EEOMRE

HEFTRE DT Y EAT) BT, —BIICT 5 v 2
D S K E < B 1 o AL H o BEE AT
L, FHEASL—VIZHED Edso THis 228, =
D7z, WM T RE 2 Bl > W o R T &
T 27201203, 55 1 OB 31T 5 Bl 0 %55
BT AUENDH L, FIT, BH1IWMSL—LSR
WLTHTL, by 5 3 CoMOEm03H)
BIFEFVTHREL, ARENOZIARE L & ORI

Y, DEETNVICBITHE 1 BO%E T &M% BARN
WCERET 7280, RO K 2 HE L — L O
OFRMETEY &AM AR ) LT 2B 0
Hlii & L — VOB 2B 2R L, Wi e o

) BES 2 BE L7ze TORER, L—IVIZED L
Ao 7V O Bl X0 B SEISNBLH O HR D R - %
T¥aIEBbholzs €I T, NFEETIVICE 28
& TR BT 2 B OB B ORGETTIE, il o gl
DAHENHE TS 2 EE L 720

2.3 HhEEFI

MR oS L L-El o BEIEB L OEIRLO
ZHERLICORL, BEFCHWZEREONHET V%
X2 127577,
NHEEFNTIE, AA— 7288 Lz et iyt
WM O FE D L2350, 2R E 1o MET
M LN S 72 2 Ao Bl (BLF, 451 A5
W) AT 202 MEL, HEREToL—L
ZETERIAE A ISR S, HR2SE T3 2B o Hij 4

WL OZEN A RO, T 2T, AEBALO FHHIEE X H A
A2 HME, BGEH4EAHES XOE 12 Al

O Z RO B B T O & A7z 1 ARETIOHRE LEEEDIE
| 2b4 |
2bh FLBEYIEFEEKE—K D
l S | EF-O-LOBREESTS
1 /
| | ee )
¢
FLoEH lyIlEt
LTS R T FZA sz Cvd

NGO |

#hidh

u (E

E1BOARIER
BEREEFEFTHRUR. 28

MPEHREETIEIL—ILEFRAFEL.
FTHERRISERS

0, G iy |
Ky, Cwz
£l
mW
Iy 28
byq | bys L 2ay \

z

mmmyégex

2by
z
1mﬂ%mmxé§9y

ZEMBE x (—é v

M2 ERIRE CALEEHONEET L

8% 38 K WF 5 Vol.39, No.6, 2025



OGS HMEL L, H2HIEEREE LTHHE
RV LOE LT,

2.4 IEmIREIOER
2.4.1 H1AEHDETE

HAMEICBI AR E LT, H 1 AHEEOE TR E
R OB % K 3 1TRT,

M3 XD, 6514752 50kgN L — Vi S L Hilg 7
SUYVEmEDETH D 126mm & F L, M RiEICHEAS
HETIETHEMIIN 03B THLI LD bh o
Z 2T, HEfilt HOBEREPTICIE, HRSE TR OK
0.13FMICBITDEMAKEL, BELHMALOR
W SE O e D S B M 2 i L. L7
EAT ORI 2 LU ISR T,

2.4.2 HH LB Y ORBEER

HEETIC IO &, Bl v 0B &I L LTl
L 7=, Sl o Bl 7 |2 B B S M A AT T H
B [T, BEIC X o THM S T8 o2 28
PR T2 LTSRS, Bl EHER L ) R
T L CliAB~FE & 22 i 35 L Z 2 oM,
PEESME O RN B W TR L W 58T 5 2 &b
Moize EHIT, BEOBMOFHENA TR T -
T V2 B2 & OBMIEA L BRSO H > T b,

VI LoBH2 S, WEHTHE R & it oY ok E R
Fre LOREL (K4),

0
€
E£-100 |
mlmﬂ lllllllllllllllllllllllllllllllllllllllllllllllllll
I.L
# 200 |
0.13s
-300 : : :
0 0.05 0.1 0.15 0.2
B (s)

M3 %1 46FEROETECRBORR

REEH W P

X4 #ZMtYORERER

B8 R WF LY Vol.39, No.6, 2025

3. &Mt YOBERAAE

3.1 Bt HORE

Pl 9121, RSIORT X912, HAg & o
fllc X v, BEAIICABEOIRED & EMOIREICZALT
b A F A B X OGSO RED S5 AN OIRREIZE L
T25BHMFRO2HEIND 5, AT TIE, ¥4 X
RIAX MR EEFER LT A SR TOSGY1 (IDEC
(Bp) ), BEEA TRy vy FF+ 78 H =N ((K)
TATNVE) @ L, B Lt v osEix
B 6Imndoe MIRT LI, ryHolEizs il
20mm TH Y, E3ix, AFEREFTADH Smm, B A
FHRPH 1Imm TH 5, B, RIIFMHHTHEOR
MICEbETEEL 7,

BT Lo U9, AR, BEMTREDIC
ION~I5N ObFRRMEILL > THRITE 575, A1
WCHEE Y R R L 22 A, TSR 0
FekWy & D UASEMRANT D LB W MDD B0 3
T, M7IRT &) it o2 R#T 5T A H 3~
EHAGDLELZEICLY, WAL EmL, —Elh
DRFEINND - 72855 O ABA e 2 (LLUF, B
FBE ) 2L 72,

3.2 Pty
B v T A B N— 121, MT7IRT LD
2, LIRS E TSRO MIZ T8 2 e Sz T 72,

By TE Bt
N

T (@) AEEAS

8] i
B

o RANR & O M

r—Q_LD—O—l

» —¥o o
(b) BiE & A = -

X5 it YO IEHE

O

O

BHER75t

’fﬁﬁﬁﬁﬁ

K6 EELIEMEYOHNE



T A HN—O LR ONAN Tl v L s
LEMTEZRY T oNBREE Lz, TAANN—BX
OHESl T ORR M E N, Hfilit > OB X - TR
BBN, TEANN—Z/RTIEIILD, TLAEZERSE
BREDREDND - 72 HH5 DR, Hf1it s +%
WLALZ LD TE S,
iAo, A S AR, BHEAXo 2 fligd
OFfilt >R L CBIRO B B T A H =2 AA
bz 2fEE Lz, DT, A TRoEwmnt >~
YrxAY AT, BEATRNOBGEMNE 2B &4
Tr$h, A4 TBLXUOB YA 70N ZX S ITR
o B, HTIRWNHEPRZSELHITTAAN—%HR
L 72 IR 2 7R 970 S LR & & 88 &2 DU TR T,
CAZATBIUBYASA TOEL LY, Hfilt
TAHN—=THEDNLMEE LTz
e R BB T A, A YA TOEEOuE
THEEEWE L, B A THEETEE L B IROEEIC
WLz Lde Lz,
AT A TOEMITTAEE L2, ZHE AN
FHRO® 25, Bl LBk s s o % fh
72O THB, —F, BEATOEMTIZEIBME L

X8 MiipiRAlt > Y DIER

72As, T Y F coligiEh TRy, I
L BOB T DR T ARETH > 72720 TH D, %
B, it roRiE, Bt HoEX, BIRICGT
TERELEZD, EHE53TAH =38 Ilmm ZE L
FBRICHRAITTE B L) ICH L 72,
CTLAN—DEZIE, AY A TH200mm, BF AT
MA75mm & L7ze TN, BY A TEERT 5E,
HIAETFE L IR OBEICEWEZ I LT 2 TR %24
{720OTH b,

3.3 BNt I KB %5

PESL L 22 B & > 5 o MUtk ik % SEA 3 % 35k
(LUF, MR aRER) 2 FEhi L 72, RBRORME K 9
RS B, Bl LTA YA 7oRBIRERT,

B9 ITRT & 91, BRAREE SR C LA R B L B
N v % B L C A A S AT L7z WS 5
B, EBROBIARE Y v oEmIR 2 ZE L, B
7 2 B L 22 iB BAC X o THAT L2, MBRTIi,
TN EENET S E L BIT, Bt
VPR RM3545 (HEER () B) 28kl
FEHUE DR E K7 S BAMAE F 72 1@ O IRED
AL % M L 72

MR RIS BIT A EE TL W N—DEMREDOH
fRdB X CIPLENC X 238 @IRB oW (DT, Bmiki)
OB %10 2R o BATEIEDSZAL L7236 Sk L
RIS NG Z e, FOBROENZBAEN, i
HARMAMWE L L7z,

M 10 X b, WIOES, A %A 73RS HEMEIC, B
5 A4 FIGEMD L AMIZEL LT 72, RAEMIZ A
A THHE Imm, B A 758 0.9mm TH Y, AN
FIZAZATDHIKN, BT A THH 2N Tholzo A
¥ 47, BEATLHITIHRITH L CTHUANEEERER % 5
L7245, NSO EDHHHOO, MAZEMNIE 1.0mm
+0.3mm DA, BEMEIZ 2kN = 1kN OHFFAIINE -
TWizo NIDEDERKIZOWTIE, it v ofEik
FERPMM T ORDBENI LB DEEZ LMD,

Db, BUAREERBROKE R LY, R L B
YHIE, —EOWMEDMb S ETRINTE S L2D
Moize B, BMOB, BABAY > 3123 o &

B e A 18

X9 BefpiRElt > Y ORMBRERBROINR

BB R WY Vol.39, No.6, 2025



AWML Z EPHEESN D, lilho HEC BRI IC5E
AT % LB SN L EIEBELL EOIEKE % 8T %
&, BERREF I 10KN DL EORFED b 5 2 & Avfsg X
Nb, ZO70, BWEL B L Y OMAEEIC
MEIZRWwWEEZ NS,

4. BRARAIGER

4.1 BigH%E

AR ERER T, B 11 2R3 S L2 AR &
YR ERE L CER L7z BIRARERIC B B Hl o
iR % LT ISR

Bl 12 1ZRT L HIS, WBEEREAHm 2L 250 —%
Pl 2 AT L7200 b, WEEAERESE5 LT,

4
HE —— B
3 A JERREN (F38)
=
< 2
ﬁ | |
0 y BAZf A1 (85)
0 1 2
ZE iz (mm)
(@ AZAT
4
BE —— R
N 140 (i)
g, | panz
£z
iz 1
gy
0 o d BT SEARAD ()
0 0.5 1 15 2
ZE 432 (mm)
b) BHAT

10 1RAEEFHBERDFERSG

11 BgAREIERIC(ER U /2 sEm

K12 Rz OREIRDT

B8 R WF LY Vol.39, No.6, 2025

Ul O R ANEVETREITEHLT 50 Z O, BMHAE
Yokl LB EORED, AT RNCH L TREMO
L= VIZRE SN BMRERICE D EA3s . 2ok, £l
OGN T T ¥ IV DBPMEIIH-> TL = bhn, 5t
NS 5 2 LI X > ThHT 5. 22T, Bies
WX BT 7y 7 M3 40 L Lz, ZHd, FEE
OFBIRNZZE L, BHIFATL —VIZEY Do 721412
ImBEET L CHRTAZ L 2ME LD TH S,

B, RABITERMERMRSEL 200, ik
DYLENDE L ERBT 5 & RBRAT e 72 X AR ¢ S
Nb, TO0, REDOHTHPHDIEMILNEZEZ S
EARXECTRDY L) BAHB T L 2MEL, I
DOV —NZDOARHRBETE LB 2 EME L2 —H,
B & A B WL L S Al IR T & B EE, BERRTE
DL ASEAT ] RE 72 B % i IR C© & 2 ERRIX 13588 T
Ehrolce Z0720, KRBT 12 18T X951,
HATHIMMZH L TEI—T %D, Btk oTL—
ACTED 1A% Hligs 2.3 #il2 B 1) 2 B s B v
Mt L7z oA c 2 < Nl cd 5, 72721, B
PRE OMBROMETIZ, L—IVIZHD LAS5 H & K
Sl O BEG AR T B & & DRE SN72A, HBikd
% & 912, BEEHMAERIC B W T D BMREHCRY Easo
7o il & FOM O BRI BR S 5 2 b o e, £
D7z, ARRBRIZ B 2 BiE, B o L%
0 _EAY B O FIRTE T ORXEAFEHRTE T L EE
ZAbNhb,

4.2 RgieEtE Y OFREERR
Bl cix, K13 1RT L), H—aHD
4 T4 C OMAR T BRI & > Y 2 3l L7z,

4.3 HFEEE

WA BRI B 2 B, Bt 4o
M B L OVl < & BARMA 2 > T O AR 27
(BRE OB R) & L7z BIsRA 1 » T ORAREIZIZ,
it I EED DCSV o\ AR L, XS5
R L BEROWIRIC S -5 E CEEZMNE L2 #
D1z, AYATIZ0OV OIREDPS SVICELLHE

13 BRIt > Y ORREER



F1 BB OHBRRM

HE RE oY t >4 No.*

No. | (km/h) | #=t 1 2 3 4
1 56 B 19.0 195 19.5 195
2 75 B 20.0 20.0 195 195
3 7.2 B 195 20.0 21.0 195
4 14.0 A 20.0 20.0 195 20.0
5 14.8 A 11.0 12.0 12.0 11.0
6 15.6 A 11.0 12.0 11.0 10.0

)4 No.DEFTDRIEXRRIREN & 4 & EHEheEZ & DER(MM)ZRY .

14 RAFFORERR

(@) & No.1

(b) % No.6

15 BIREROBEDIRE

SR

(@ #FH&ENo.1 B4

(b) FHZENo.6 (A%A )
16 BiIRR OB > Y DI

B %A 735V OIRENS OVICEL L gEIcEhE
B ERM L7z e shbd, F7z, HHilllhs & B
WA > DA, BEARIRE L 31T 2 Bidilifl =z & i
WM v & OEACREZ LIRS 5720, K14 10K
FEATCEMETZ%E L, BSRAL o2 mESh 2
B HH & Bl HSE 2 S B A & ORI O A
g L7z

4.4 HEREMH

iR SR ER DB SME1L, E TR T )18, Bk
WD HEEAS 10km/h LT 0354 % 3 8 %F (A% No.l~
3), 10km/h ML EDBE% 3R % A% No.d~6) Ot
6 REFEXEM L 70 F72, B & BRI VL
O P EEZZEE R X OB o IREE 2 B L THY 10mm 3B
X U9 20mm & L7z

4.5 HEBRER

ETORFICBIT ABMBMEOIE LR E LT, 6
1 SO HEAT H M O Bl ASBIAR S I Y LIF 72, A
MWOBGEAEI L =SB L7z Ziud, Bimksd
BT EE —HLTWD, LT, #ES 10km/h LI
T o#RFNo.l (MMM By A7, HE:
5.6km/h) B & U° 10km/h LLE D% No.6 (BB
YHTAZ AT, #E 15.6km/h) 2B SRR E B
ELTRT,

Bl OB HEOIREZ X 15 12R L, Bimt v+
DOIREZH 16 12RT. K16121F, 2TORFIZBW
T2 AT E 7245 2 o & > ¥ No.3 DIREEZE /RT

BIISITRT L H1T, BMBIEHAE Nol BLU6 &
DSk v A2 RELAREOARD 2L DBk L 72K
RETH o728, 3T No.l DEAIZE 1 BB, S
#2m, AT No.6 DIGFEILE 1 AL 58 8m
EITLTEILLTW 2, 72, 16 1RT XH1Z, B
BB O T A AN =%, Hllfhz L O X o
TEFL Tz,

WIZ, £y No3 DMAMKEIEL LUt ¥4 No3 D
RERTIC B B & 2 v ORI EM OB E
17125 F, T2, M1I7THOREROB X U@IZBT
LZREQREZK IS IIR T, &d, M17 T, MHxf
BRAE DR IH L & 2 L OB T 5 2 &
N

B 17 2B 2HBAERHRT X912, &3 No.l, 6
EHIE o B L CEm L%, 2o
B AT L, 2&AH3 2RI L T2,

WARBA & >~ 1T & 2 BRI ORI % X 17 O 27
OB L UM 18 (a) OHD, X 18 (b) DD,

BB R WY Vol.39, No.6, 2025



BIMOEBROFEH

, E2HOBROT

= 2 RER —— T T ORAER st
= 10 'ﬁﬁiﬁ%ﬁ«mit{mf Ml GcaE - 5v)
B o9
B o | 4 mmmEs e vom 3 |
% jo L EHEE L £ ODBOMM \ r 1B
] e
0 1 2 3 @ 4 5 (F& : 0V)
BFfE(s)
(@ HB\ENo.1 BHAT)
2 FIHOEROEM , E2HOEROHEM
R et B L s R B L e see HBRAD
E " Ipws~ozyLif v (83 - 5V)
@ g N 1
f«}; 0 | sz e oy on 1 \g
X - Peececececececcecceccececececececacacacacacaoaome o - dufan e - - - - - -y
g2 |EsEsce S onnoms | SEfRAD
B (& : 0V)
0 1 2D @ 3 4
B (s)

(b)

A& No.6 ABAT)

K17 BRI > Y ORI E L ORMET DK

—

MED) 3

DU ADER ot D

X% No.6

18 B#ARAIt > Y IC K BIRA DR

@IZBIT 21 FOBIBEIRICHED W TERET D &, D
TO2ODFMICE>THIMTEZEEZONS,
—OHDEML, 81 HMOERIELL2HBOX 17
BIURI8IIBIFHEMOIZBWT, 4 2 fil il A
Wil L, M3 2BICHML7z. COERNE LTIE, #
1 D% T It TRERPET I y F U 7 L
BHACEE ST 2 T 2 L Bl & o Hik
MO LA, HE2WMOFEIL—LVHLHENS
XY, STVl T A R A SR T 2 AR
B, BENDVPECTHEERIDDRECETTL L
MHAGDLENLbDEEZ 5N,

TOBROEME, E2MWMOEREFER L 2BEOK 17
(b) BLUM 18 (b) ORH@IIBNT, HHMOM
) FHEAL =Y RIFRBICRA L 2. ZOER
ELTE, AEROMIZY AL —VIZEY L2352 81
Lo THEROE S FRIOMEDSHE SN SDITHL
T, HlEZOMENSE < S E0@EMIn U T ETFICE
By 2700, BEAE L S EOM 2 @M 2 BRI gl
ZEE PR L THATELEEZ DN, T2,

B8 R WF LY Vol.39, No.6, 2025

REMFOLER, B 1ENIHE L7228 > ¥ No.l b Hifl
sz L EL, MUNTE . 4B, W Nol O¥Ea,
H2MAE T L ERICAEDEIR L7220 A F
KO EDOMZ B, H1BsXUHE2HE HICH
Wiz & AL, ARG TP L 2o 72,

4.6 HBEROFEDHHIUREBEDME
ETORFICBILHEREOTLDER2IIRT, &
B, EHORABFIFALETIIRT,

<& V¥ No. OFEFTIC BT 2 FAHIE B AL ~ 3 &
Bz & OF#E (mm) 2R,

- O HEHHH 2 AR A& > B 28 LT, MAnEE
DEEMHIZEAL 72D D% RT,

< OB A SR ST, BRI E O B H
PEALL e olz b DEIRT,

- ANPGRS, MU O AR A
BALL72DDERT,

F2X0, ¥ No3 i, HEER Hflhz & o
DEFICRE {, &TORF TRABRI L >~ 128

7



K2 BRAABROABRBROEED

HE | ZE | oY + >4 No.
No. | (km/h) A 1 2 3 4
56 B 15)9(.0 15)9(.5 1%5 1?(.5
P 75 B 2%0 2())(.0 1%5 1%5
3 792 B 1?(.5 2())(.0 22).0 1%5
4 14.0 A 2%0 2%0 1%5 2%0
5 14.8 A 150 1%0 1%0 180
6 15.6 A 150 1%0 150 1%0

AAL BB

(a) ®H (B&) (b) ®E (&)
X 19 B#ERAXNDOEME Y DR

L7zEDSR SNz B, BB » otk
AR LR, £y No3DITAhN—3HES
Hlldh sz & OFAEICERR <, 2TR 3.5mm A L T
Wiz,

Wiz, it oo BRI 2ENICOWT, AFA
TV L 7255 A THANETE O BIEAHAZAL L Tw
72D LT, B A TIEHEML T nBaI1 B
WROBTEIZAL L 7256 (RbhoL) 3oz, T
DERIZDONWT, BEETA oML V2B 5@
OWRETIE, K19 (a) WWRTEIIZ, 2MKDERAB
LU BIZBI 2 Ml OEER A DIZROEZE TR D
MK BICH L CRAWICEBLTWS, —7F, WE
b o 723EE, K19 (b) WWRT LIS, IEThEE
THFEN TR OB TARBE %2 5,
T AR I SRR T AR OB I I A B H A RIEFIC & 5
T, L2 AR S L T A wnic b B
b 5T, 2 ROEROHEMA BRI ICA A, BRI
WEZo MRS EZ SN D, 727250, Bl stE
TOBEAFTRICB I 2 ELIREOZELIE, BHE
K320 THY, JIS E 4031 [ B H MW - IRE)B
X OV BRI 5 102 ) WML L 72 iR BR 2 s M L 72 s
FREDOBIRIIFEL e olze TO—FT, HibL7zX
HNEHII A DS W 720, BHOETICBVTH
kX H 4% 2 0M BB SIS E 2 BT 5 A
HF IR R & 2 IRE 2564 L, FARO IR 5
THWRENED D B 20720, Sk, B GTROBM
tUHIIOWTIE, EWLEICBI L ETRBE MU T
PERE % FH 3 2 LED D 5o

Db, BSBERABR R L Y, H—ado 28he

L7200, BUEMAE 2 X o TR OB RZ IR
MTEBLZEDbhotze —F, RABHKRELY, H1
O RAWEHE L 725601, BB » 31 & - THIM
DOEBIRMT 2 Z EFNETH 21 REENEZ 2 Hh
%o 72721, ARBBBHRBCIIHHTE 2o 7225,
B 1MOARD B L 7IRETHITL, FLOEEREE
W LA A L TICRE CIRE) 2 & M &
N, AT ML CHAICTE 2R D D,
DL BRRPIZOWTIE, 5BV IaL—Ta VSR
ML7BRDPRETHLEEZOND,

5. #&

il

PR L 72RO LM~ O E 2 BT 572
O, Ptz BN, fSICRATE 2872 % 1ty ol
ADRKDOSENT VWD, 22T, Bt %25
BLCRRE L CHM e AT 2 FEeREL, ToMiEr
FHli L7z EO#R, LT OMR E 72,

1) HGEHE OB I BEEOMAICEOE, Bt
Y OREEFT & L TR OB Sl & kg
5 W REE DS B B AT E 1 & 8 L7z,

2) B AE BT 5720, #ilt U ERET LT A
HoN— ARG DR A 2R L 72,
JBEARARIN & > H DAL % 5P L 7oA A, Bl
o THImmER LEZBICHRMTE S I 2D
Motze ok, TOBOMEIL 2KN+1KkN Th o 72

3) B oV 2 B LB A RRE LW &
i S, & ¥ I & 2 BEsi A fe & 579~ 2 i
PR EABR 2 S hE L 720 Z ORGSR, BBt o
XA 2 W ASYE T L2 2 0% O EITIC L o THRA
T&7
DR, BiABmaBRofs 5, Bt v itk - T

itz RIS TE B 2 b hrolze TD—HT,

B A RO ML &2 7281, BRI s

THWEEEDH S 2 EOFEBML I N &h b, 4

BATFHALINT 7B TR S 2 L, & v Y OfFHH

Phe E2FHIT 5 & & B2, BB el snh:

BEAR DT % AP IR AR £ TRk 2 FiEICoWnT

LRETVLEETH 5o

X R

1) B aZE e - HAREWHGERN S R AER~
R FUHLBE AR R, SRE S A &, RA2012-
5, 2012

2) Hung, C., Suda, Y., Aki, M., Tsuji, T., Morikawa, M., Yamashita,
T., Kawanabe, T. and Kunimi, T., Study on detection of the

early signs of derailment for railway vehicles, Vehicle System

8% 38 K WF 5 Vol.39, No.6, 2025



3)

4)

5)

6)

7)

Dynamics, Vol.48, Supplement, pp.451-466, 2010.

RINEAN, BAER, MESH, KEMRKR, [ : v A
¥ BRSNS D B E, 48 25 ISk Hat A >
YR T A GG, No.18-83, 2018

AR, ZAHERAR, I BRI E O S, IR
East Technical Review, No.2, pp.69-72, 2003

Diana, G., Sabbioni, E., Stomaching, C., Tarsitano, D., Cavicchi,
P., Di Mario, M. and Labbadia, L., Full-scale derailment tests
on freight wagons, Vehicle System Dynamics, Vol.60, No.6,
pp.1849-1866, 2022.

GI— 2 v TP REREBEREEORYE R&M
No.6, pp.20-24, 2014

AT HS T AARYHERK A

TLAEM AR

PRB R WY Vol.39, No.6, 2025

9)

10)

~SRPURE FUHIBLA R, SRR A RE E, RA2015-9,
2015

R, MR, AR, b NRRICB T B
I ) LAY PR A A = X A FEH & A PERHIIC BT B
fF%%, JR East Technical Review, No.49, pp.25-28, 2014
Tanaka, K., and Sugiyama, H., Prediction of railway wheel
load unbalance induced by air suspension leveling values using
quasi-steady curve negotiation analysis procedure, Proceedings
of Institution of Mechanical Engineers, Park K, Vol.20, pp.19-
37,2020.

JESEHERD, TAYREAT, ERESRAE  HigE L —VOBEREEE
U 7B R AT TR O B JE,  SOERIEAGY, Vol.20,
No.6, pp.17-22, 2006






%

RO EmREFFIEZLEICER LT
Bl ORFETREETEE

i

i

Faib

%E_‘_**

W BT

Method for Evaluating Running Safety of Railway Vehicles during Earthquake Using

Extensive Characteristics of Seismic Track Vibrations

Kohei IIDA

Kengo NANAMI

Masahito KUZUTA

This paper proposes a method for evaluating the running safety of a railway vehicle during an earthquake

taking into account the characteristics of seismic waveforms and structures. Firstly, the characteristics of seismic

track vibration taking into account both earthquakes and structures are derived from the measured data of past

earthquakes and a wide range of structural natural periods. Secondly, the running safety index for seismic wave

is calculated from the characteristics of the seismic track vibration and the running safety limit diagram for

sinusoidal excitation. It is confirmed that the running safety index has a roughly linear relationship with the

estimated derailment occurrence probability during earthquakes using the method described in a previous paper.
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Load-bearing Mechanism of Beam-column Joints of Rigid Frame Viaducts Subjected

to Horizontal Forces in Two Directions

Ryota KONISHI Yuki NAKATA Ken WATANABE

In order to clarify the load-bearing mechanism and load-bearing capacity of the joint under two-way loading,
we investigated the beam-column joint of a ridged frame viaduct by finite element analysis. The inner radius of
axial rebars in the transverse beam affected the load-bearing capacity of the joint, since a compressive strut was
formed at the bending inner radius of the bend when the load angle was around 0°. The tie reinforcing bars at in
the joint had the effect of increasing the load-bearing capacity by up to 10% in any loading direction. In addition,

when the torsional moment of the longitudinal beam was considered, the horizontal force was shared at each

fulcrum, but it did not affect the joint bearing force.
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Application of Image Analysis Engine around Railway Track to Night Vision Images

Atsushi SHIMIZU

Shintaro MINOURA

We developed a method for capturing and analyzing images using images captured at night by a stereo

camera. We also verified the feasibility of using the developed methods for platform limit measurement and

difference detection of the environment around railway. The result confirmed that by combining infrared light

projectors with different irradiation angles and irradiation distances, it is possible to capture a clear image of the

rail periphery while capturing the general shape of the image as a whole. We also developed a method for

measuring the distances around the platform and examined the measurement accuracy. The average error was

less than 20 mm. Furthermore, by setting appropriate parameters, we confirmed that the difference detection can

be properly performed even for night vision images.
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Numerical Analysis on the Contribution of Each Member to Structure-Borne Sound

in Reinforced Concrete Rigid-Frame Viaducts

Tsutomu WATANABE Toki UDA

Mariko AKUTSU Tamiko SEINO

In this study, a numerical experiment was carried out using a finite element modelling to quantify the

contribution of each member to structure-borne sound. As examples of specific results, the contribution to the

overall value at the 25m point on a reinforced concrete (RC) rigid frame viaduct was 73% for the center slab,

10% for the soundproof wall, and 17% for the cantilever slab. In addition, the contribution of the RC rigid frame

viaduct and the adjacent RC girders was 67% and 33% respectively. This indicates that not only the rigid frame

viaduct but also the RC girder may have a relatively large contribution to structure-borne sound along the

railway line.
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