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Detectability of Residual Stress Anomalies in Various Types of Railway Wheels
Subjected to Thermal Overload Based on Back Gauge Change

Kazuyuki HANDA

Temperature increases of railway wheels due to frictional braking on the wheel tread can lead to
maintenance challenges such as tread wear and thermal cracking. While heating within the anticipated
design range should not adversely affect the structural safety of the wheels, excessive temperature rises
resulting from brake system failures can induce tensile residual stresses in the rim, potentially leading to
wheel fracture. Detecting wheels with abnormal residual stresses is therefore crucial for railway safety, and
monitoring residual displacements in the rim due to changes in circumferential residual stresses is an
implementable approach. However, the shape of the wheel web varies, and the displacement response to
thermal input differs depending on the wheel geometries. This study aims to explore general deformation
behaviours related to wheel shape and elucidate the relationship between shape and heat resistance. The
elastic-plastic finite element analysis employing simplified intense thermal input revealed that residual
deformation after excessive thermal loading consistently results in back gauge expansion, although the
deformation and stress responses differ based on the web geometry. Differences in heat resistance are
indicated by the variation in the temperature at which compressive yielding due to thermal stress occurs,
depending on the web shape. The residual stress detectability of each wheel is determined based on the
principle that greater residual displacement at lower stress indicates higher anomaly detectability.
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This article is an excerpted, adapted, and translated version of the following published paper.

Kazuyuki Handa, “Detectability of residual stress anomalies in railway wheels with different geometries
subjected to thermal overload based on back gauge change”, Proceedings of the Institution of Mechanical
Engineers, Part F: Journal of Rail and Rapid Transit 239.1 (2025) pp. 58-69. Copyright © 2025 by IMechE.
Reprinted by Permission of Sage Publications
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Characterization of Instrumented Wheelset Considering Contact Condition between Wheel and Rail

Takayuki TANAKA Shoya KUNIYUKI

Instrumented wheelsets are widely used for measuring wheel loads and lateral forces acting between wheel
and rail. These forces are fundamental quantities in the context of running safety assessment of railway
vehicles. Authors proposed a testing apparatus in order to clarify characteristics of strain output of
instrumented wheelset which depend on the contact condition acting between wheel and rail. This paper
describes some results of characteristic tests conducted using this apparatus. The aim of the tests was to
confirm two aspects: the validity of the estimated force by the instrument wheelset, and the validity of an
assumption generally utilized in the safety assessment against flange climbing.
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Ground Displacement Analysis Method for Chemical Grouting
Capable of Estimating Fracturing Grouting Conditions

Yudai YAMASHITA Takashi NAKAYAMA Takahiro ISHII

With the increasing utilization of underground spaces, the demand for chemical grouting around existing
structures has been rising. This makes the control of ground displacement during grouting operations
increasingly important. Therefore, a numerical analysis method capable of estimating ground behavior prior
to construction is required. This study extends a numerical prediction model, previously limited to
permeation grouting, to include fracturing grouting. The proposed method is validated through comparison
with the results of water injection tests. The final section presents the results of a parametric study using the
proposed model.
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A Method for Visualizing Passenger Flow Data
from a Passenger Distribution Estimation System in Railway Stations

Ginga TSUSHIMA Mitsutaka ISHIZUKI Munenori SHIBATA

Monitoring passenger flow in real time within railway stations enables congestion points to be identified
effectively, contributing to enhanced station safety management. We verified the estimation accuracy of a
passenger distribution estimation system developed beforehand using real video footage recorded within
railway stations. As a result, it was confirmed that the system can capture origin-destination (OD) traffic
volume trends with a high degree of accuracy. Additionally, we visualized real-time passenger distributions
to estimate the passenger flow and verified that the developed system can generally reproduce the actual
dynamics of passenger flow in real time.

F—U— N RERE, EGEN, AR S, WHER
1. XU®IC

PREEEEIZL 5T, FREADREIRENRTZ Y 7V A MIIEET S Z 813, BHEEFREERL, RO

BEEWEITH L LI, FERIIBIT S, RRIGHHEERE - BHFE2ETT-0DERBERE LT
BETHD. UL, BRORERED) 7IVE A LMEBFEL LTI, BIEAA S THRY TEI TV 5E
FEROBEDAT, BRERNSEDOTRENRNEZ Y 7IVE A LABBTEX280E32\0. £/, V7ILVEALL
BIREFREOTIEIL, $hEEFATIMREICL 5T, EHEEPIEEBORLELR COFEHRL UTE
BTHDN, TNIDWTEFIEA A THEEERZLL /2, WA TEEREY—EANIZLEE->TWV5.

DV IVEA LIRS, —RIRREIREIOTEIETFIE L U T, OD KEERAELZITY, REMRILDS
WRFHEZEFTD FEDNH D, ULHNLENS, FIRD OD ZGEEFE TIE, AFIZE D ABOFERT V7 —
FMEABEZTOIBRENHDZENOE<DIANEET S S 2, REBOFEPCEROFENZIINIETE T,
FELOBFEOHE % ZIT 0T OEREEY, EMEASEEICE(LT 2RO THFENEA T IHROFEL > T
W5, F7z, EETIE, GPS X Wi-Fi &\ ARENREDBEMBEDOES L EEFA L ASIEBEFE Y
LHAEINTODD, FFFRREIZ DWW TOMENEEIC L 5 ABOA/NERIBRIC L EE > T\ 5.

ZITEES, ERDEIBRAFITES OD KBEEDHEHIRDLIFEL LT, EEMEITCEEEET
VEERALUCEHEMNIZ OD KBELHHTIFEEREEITH L LEIL, BN/ ODKEEEE LIT, ik
BREYIal—vay YEERTZILT, ) T7IVEA AIREDTRENRN 2 LB T 2 IREN T
AT LERFEL TV,

ARETIE, FRUAZYATAIZLS OD KBEEDHIEEDMILERERE T L LEIT, Fo5N7Z 0D
REEX Y TV A A LABRERERIIZOWT, FEEROREENF L U-AEFEEZREL ORT
B L UT, 2 ETIRBERL ZRENFHI Y AT LAOMEEZRT. 3BTV ATAIZES OD EED
WEHBE ORISR 2 RY. 4 ETIFME SN/ OD BEDAIFMLREFES LU, V 7NV E 1 LALRRER
PRI D AT MR EFIEICOWVWTRT.

* REEIRATAZCE B

PBEMREE Vol.do, No.1, 2026 29



SREHAPIERE RTRI REPORT

X [ REDTHETD AT LICK SERIBADREREN T —FARIEFE

2. IREDTHEV AT L

M 1| IZIREDHEHETY AT LADOERETT. AV AT AL OD ZBBEDHE 2175 L L 612, FHIEHA
T DBENS Y TV A A ATEEIL -WHEZGBEICN U T, Bl (B2 IE81H ORIFEREHE) (24947 L 7= OD
RBEEDOHEHER (BRBBOMALR) 2@ALTCYIal—YavaEHTS I LT, ROREFRENR
WMED TIRA LIRSS, FRioe UTR 1SR TOWESEEDFHE, Q0D BEEDHEET *
0, V7R A ST (OWESEED ) 7 VA A LEHHl, OREREY I al—Yay] #F>T0
5. BREEOFEMIIOWTITEAEMZE Y V2SR I,

O 2 EE DFHH]

Al ZIEAL CHESEEDFEIZ1TS. A—7T 2V —AD YOLOXY% A\ /- A\WItRA] (BEEMRHE)

2T\, AU A=Y —ZD MOT (Multiple Object Tracking) FED—DTdh S ByteTrack? 12 & 3

7 V—ALBTOE—AYIDBEH 21T\, SEEOBEARE BEFHATS (K2) .

@OD EEDHEET

BRBRICERE XN TV SEEHIEA A T DBFING, BEHEERE U TORMN>TWIHSE LY N7 —
2L UTHERT DI LT, &ML A SEDOBEASTH S OD RBE 2 BERFHLE TV LV HEET

T 5.

U ERLEED Y 7 IV X A LEHE]

MrESSEEDRE (D) LFRBROMIEE Y 7V E A1 LTI, BROEBART—& 251017 5.

DREFREY I 2l —Yay

FHAIL 2 WESEEZ Tl I al—Ya v kT, T—VUx v b EFREXE, BHERRICEDETSH

TERELZITLNS, ERICHETL/Z OD RBEZICESDWTHREIAAEZEOTT—Y Y MaE)

NI LT, REMBIZITET 5.

| OESBE OFH |

! — BEIOH
| @ ODZERE DHF

! -
| OWEEED Y 7 A5 A LFHA |

l — YT LRA LA
[ @kEAB Ial—var |

N

B IREDIEETD X T LADHEK B2 Al Z23&R UzEmmssEE st

3. EBRTO OD ZBENHEET

3.1 F—HYDBEAE

&3, K41TRT A, BO2ERIZHEWT, BEZRDOBIEAA T DEAISELS KBS EDITHREL/ZET A I A
TOMEE VTV AT ADKIE R T > 72, 728, —MENCBHEAASDL -4 —%BL B (E=
2 —ZH> TV BHUE) 13, EEEDS 640 X480px, 10fps FRETH D Z NS, AV AT ATV 2—
A—X V) FRIOBUYE (—H&HYIZI% HD EE 1280 X 720px UL EDEENHIFINDG) 2 EEST T %

PRIEFRFF IR & Vol.40, No.1, 2026 30



SREHRIERES RTRI REPORT

X [ REDTHETD AT LICK SERIBADREREN T —FARIEFE

HELTHY, BWVEREE (KEAZETIXEER 1440 X 1080px, 30fps DBHE) LB T4 H A S DG %
FAWTHKREEL TV 5.

A BRIZR— ARIDTBMNIZL A EFKEURVERTHY, FHADORRELREZETA AT a-g D 7 HFr
Thd. BERIIF—LABDOFEBENE R — LB TRETLIERTHY, ai DIMAENRL L 25, AR
TIIREMRIDORERD 7= DIZETHIRTH D h OEFFICEETAAATERBEL TS, WTHDERE
HOEZ v > 2 BT 7:00-9:00 X2 L UTTF—X 2EUG L /-,

#HiR #1'

b > I e e
iy [s-0] el i%'f
2Fiy #2 \ i % =
\ : P gy

w0,

B3 ARTEREEFTAAASOUER B4 BERTEMEETFANAXSNDUER

3.2 WRESEEDEHRIKRUFREAREE

TNENDERTEE L 2 &MEIZOVT, E—2K 1 KEEN5 e UT Al 2R U ZHESEEDEE)
FHAZ T, FHAEOKEEZ1To /2. K5, K6 ICWHEBEDBEEHARERE, HE L BEn o B
TEHHIL 2RO 2 Th T s HEFTTRY b ThoDRIMNG, BEIIEIR 10%HATH D
Zebnd. hb, WEZEENSVGE, BHRHIC L SFHITERENRE T LAREDNH 272, K
WCIE, BEFHRIOMREERL UL/SEDOEERHEL DEZBREL LTWS. BERO—EIZENT, Al
Z{ERA U BERHAIDEIVNE <72V, 3RE 10%DEESN L 8> TOBERRRSNEA (K 6 DFEE

. 700 HE ~ 450 M
\-'</ 600 10% °® ‘.-<’ 400 10% e
;f 500 - ; 350 y
i & w# 300 ¥
4 400 < 250 1
Z 300 & 200 o
Ho #2150 ¥
N 200 RY
< < 100 p :‘? =
100 ” /
o y 0 4
0 100 200 300 400 500 600 700 0 50 100 150200 250 300 350 400 450
B#RICX 3508 (AN) BRICE 350 (AN)
K5 B#EHAEBREHADELE: (ASR) 6 BHpEHileBHRENADEEE: (B 5R)
(8:00~9:00 549%:h) (7:30~8:30 5 49E&:st)

PRIEFRFF IR & Vol.40, No.1, 2026 31



SREHAPIERE RTRI REPORT

X [ REDTHETD AT LICK SERIBADREREN T —FARIEFE

), Zhit, ATHEBOFOIANL —X 2L TWBEHOCTA AR T THY, BgIHE<, TA7
V=2 DBDBELANEMNEILL, ALIZKSFHANE L N> 20 eEZO6NE. TDXDIT, & 16 A
DETAAAZD AVEIZEY, FUSFKENESRORY, ETAAATDT V7 IVISKIFE & DO
T30° ~50° BETHE, B 10%EEDEET Al I ZHERBEDFHAMARETH 2 Z L HER
TX /.

3.3 0D ZSBEDHERUTBEREL

BEAERAZE YOFIRICAIY, FHAIL 72 &S OMERED SBEERE(LIC LY OD BEEHETL, TO
WERIE AT 72, BEERELTHVWAETAIATDAY NT—IXEK 7, KI§ITRT. 2v NT—2
DIERIE, BT ANATNBREBEBINTVWSERICHKE - £F /) — N2EBL, BEIRETORN->TWD
CTFANATHEEY V7L LTORE, BEMREENET - DT 2ENID ) — REZREL TV,

BEsOEEDEFT T, H5 | ADRENHAM CHEEI W TH S BNHITERIX NS £TIZ, BEEE
BUZ X281 LS TNFEETEED, EEHDZA I VT2 > TIIRESEEORMN & EHZ5EE DR
DEICKEIRENELCD I ENHS. OD BEDHEHI Y 2> T, ZOBELR/NETILENDH LT
ENG, BREZBEDOERHE2EEL U TERBEDOEHRHELTSTILT, ThEEHLA K9
ICERRBEOEHFME S BT OESVAGEORERBE L OMHBREERYT. Ih&Y, 357ES
BBEIIROHEBRENE < R->TEY, JOR, RERBEDMRI & EHIBEDMRIDHES M A
—HLUTWaZenbnd (K10) . BEXY, ARTIIEFRGEEDEFREZ 35BN L L, FRRIC
B BRI 40 BN & LT OD 3E= 2 5T L /-,

#18 #1 o
_.m 9 485 —L €)—s J—F 0~4
4 O &/ —F0~5 = o @ =+

@ ®%E/—-F5~9
B s/ —F10~14

8 il

® ®mEf/-F6~11

#2 @ B:@#Z’ B ok —F12~1
2]

#3,4
o
AL
O
T ABRDBHIEAXSRY ET—OH 8 BERDFBAIBAASRY FT—UHK
0.8 — % gt (SHENTER)
0.7 L 0 ~ 350
0. ® [ ] (3 300
i « Fsamanay
o ~ A
: £ = AUV A WL
0.3 3 H v I v \d’ . !
02 S 100
T
01 e ? w50
0 ) K ooq-eonceroonoeoon
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 o R S S R S S S i S
EFRBEOENFHEES BB () [=37]
K9 FHEREEEEPIKEEDIERFREN 10 RERBEEEPBEDRHZL
(5 WEED (1 oEE:ED)

PRIEFRFF IR & Vol.40, No.1, 2026 32



SREHRIERES RTRI REPORT

X [ REDTHETD AT LICK SERIBADREREN T —FARIEFE

OD ZBEDHFIEE 2RI T 5 72O OD SXBEDIEMET — X 2EKT 57012, AFETIE, FHfr
BDDIN ABRTIE, —#EY4 OD BBERE L FRED 10%0DY v 7Y » FRTHED OD OMHFHEE
2TV, Ihi | REOBEBUTIEAR L2 D2 EFEL UTWa. B BRICOWTIE, FEERENSZ NI
EMS, YU F) VITRNEL D LD IHERME 7:51~7:56 ORE— IV REFIZREL, YTV
TR 72.5% THED OD DFHEFAE 21T\, AU 5 HOBHEIIEAL/-E D& EMREL U 2.

F 1, R2IZKERTO OD TBEDHFER L UT, HHARS IUOREHST L DITEDHERERT.
A BRTIIHE— LN SMDE— ANBENT 2FERENIEE ITDLODIZH L, B BRTIEAR—LTHREL -
REDFEBIRENRBIRE L B> TS I b nd, THIHEMTOBRERREL EE-> TV 5.

RIZ, B, R 1212827 v TREICL VIER L 2 OD EE D IEARME & #EHE T IVIC L DHEEHER
DB % R, WTNOERE IEARE & ORI 097 L > TEY, AHFET NV EHND I LT,
BEVVWIKEET OD RIBEDMEMEIRZ 65NE 2 L DR T X /=,

&1 0D xﬁid)iﬁn‘l"ﬁﬁ%(A%R 8:00~9:00) T2 0D3SEBEDMEETHER (BBR 7:51~T7:56)

RENEF] M | s #34 | il 18 | 2% | 38 | 4%
o s 1 6 | 623 RENKS f—b | Fmis | s | s |
% | ©% | a% | ©8%) LEAL 1 8 2 61
" 6 1 6 623 = 11%) | 8% | (2% | (60%)
%) | ©% | (%) | (97%) Skt 23 5 14 39
42 2 7 5 | 1939 =T (28%) ©®% | ar% | @sw
(0%) (0%) 0%) (99%) 76 23 47 130
.,
#2 (Of/ | (170/) (13/ | (::f ) 35 (28%) | (8% 7% | @47%)
434 2 6 5 1 1990 4 5Fk—L 1107 306 207 193
P lew | o | o0 | 0w (©9%) (3712") (92? (71:’) = (53%)
470 1345 1057 213 1033 Al
B a1 | @3w | @e% | 6% | @5% (46%) | (14%) | (11%) | (29%)
. 500 ~ 250
E o ;ﬁggﬂi?ﬁw '& o F— LEEEOD ‘ ‘
] H H
R 400 [ g A &R 200 O§F§OD ,,,,,,,,,,,, R, 5 S
=4 N ‘ : : :
TR L1 S T L o 11 J S S S .
e — 1200 [ S SR, S——
o y -
D100 | 250 S R R — SR E—
i : N o ® 1 1 a
h | r=0.99 W 2 BB ! r=0.97
0 H H H H 0 H H H H
0 100 200 300 400 500 (AN 0 50 100 150 200 250
Yo 7Y YREIC L BERE (109%F) Y27V TREIC L BERE (SRR
11 FRAECHEHED LS B112 IEfR(E & HEEHEDLLE
(ABR 8:00~9:00) (BBR 7:51~T:56)

4. IRERBIDERIE

4.1 0D ZHBEDAHRIE

OD ZBEEDNEFFERDRL AL, 1, K2 ITRUAERERDOEDNR—BITHSH, AL YI1—
RZ'ILATHFET S N TES (K 13) . Jhid, HEMLRESIFOR (HETEarsFL T
51E) T OD ZEEZRIAL TVDEDITREM, FHERDEGEL, FIHEOREEIZEHETRKEDANE
B9 57280, OD RBE LT, TOXKBIZLDFEEMPEY L TR SNRITER SRV, D749,

PRIEFRFF IR & Vol.40, No.1, 2026 33



SREHAPIERE RTRI REPORT
Y | BN 2T LIC L BBRBROKRERE T — Y TR EE

30 % 1 R & W\ o ZZEEHRAI TRV OGNSR 1| P 13 2R EDMERORITAETIE, HEXRBALIE
HEEFT OB L\ W 2ZRENH 5.

ZIT, FIEDETH A VY TORKRESHEIT, 1z R, HEEE#e LT 1 A1 ADREDHKE 2
RHFITDHILT, OD KBEEDHFULETOFE AT, FA4 VT T L) 2fFK L~ RFETIE, HFM
=G BRHS EF COBERMOEHIIREFH > I 2L —Ya VEFEALTEY, REDOKAERE L H
WIHIBERE 2 HE L2 LT, ZhERoTHRATVS. 18, KIRETTIL, BEIRIRSEML-DRE L
EhEROTHEY, THENLSTEETOREL LTVER, JVEORBONTETHIEEY, BME
NEVEROSM 2T HBEITE, KEILITRSE20EIL, SMTEREOZEMIZG U TREMAZR X TR
DIEEX (BTEELR) 2ZBLIETRERTOILEEZOND. M 4IZEAI YT T LTOAREA A—
VERT. AFETIE, BINNROARUZ X ) ERORER - BEEOEMERIEETE, REBORE
Bo, REDREESIET LI LNTE 5.

1512 ABRIZE1T 5 8:00-8:30 D 30 ED XA ¥ 7S ADHI RS, FROAE LV IBHERIT OB T
BEICR > THY, FlZIE 8:10-8:15 TIIHERHEREZR DL (BROBFWESHZ ) DIZXTL, 8:15-8:20
TIIEEE BEDMK) 1L <, RICBAMNETERL THWE Zeh»nd. R, REDHNMDLET
<, BRMEICHT2EME (BE) 2iETXS L5175/, REEZRTHROAY 2@ERIESIC
REBISETRHLZEDER 16 ITRT. Zhud, EXEDEEN A KHETL, BRMET 2L TH-> 54,
T ORMEEL, 1| AVEET D 5ERTRE S0, MOAI % AXMT /L, BRMEIF 12L &\Wo7zk
HIZFREEL, BEICIGUAEMRRERFE LTS, K15 LHEL T, 16 DAIKROHBEN—RRIZR -
TWB I LehN6, REDHNEH L UTITBASHENZVEDD, BEIZHT REDEE L UTIIREE
THEVENLRONZENENS RTINS Z N TE 5.

13 AEI—-RI1vTS5L (ABRDA) B114 0D 3BEDARLAE (ABRDE)

#.0

AR ! L 4
8:10 8:15 8:20 8:25

i
8:30

815  8:20

— REE — BEE#D — BEE#22 —EEF #3?:430 — EEE 41,1 — BEE #22 —BEE 43,4
15 O0D3GBEDAHRIL 16 0D3EEDRIFRIE
(ABR : RERIEERBRE) (ABR : RERIEEERE)

RIEMRIFH L Vol40, No.1, 2026 34



SREHAPIERE RTRI REPORT

X [ REDTHETD AT LICK SERIBADREREN T —FARIEFE

4.2 UPIIA LREREIDARIL

ABRDETHNAT a-g &R L UT, REDGHSTS AT LZELD ) TIVEALL0H (K1 0DOD) %
T TN EA LOREREMRITZIEET S L L 612, ZOTARMFEREERT. JITREEL ZME %
HBEULENSHHTE LT, VPIVEA LTOOHERLNIEHEL TV 5,

D TINRA LDITIE, EHATTERIXNAEY TV A LAOEBAE %, BEFD OD BEBOHEHE
ReBIIARRICEIVIRY, TORDOKREDBERNE RERES I 2L —Ya IZXYFHITEHILT,
BN SR DEMRIT Z BT 5. B LRI YOLOX & & U ByteTrack %@ U CHHESOER %
SHAIL, BROWERER (RASM) IZEUT, YIal—YarvbkTo—Yxz vy haRE - BEIXE2
LT, FEBHNOREREZILET 5.

AREFIEL LTI, BREEEEFRORA Y Y 2 THEIL, A YV aNOREFEILIGC TRTF% %
EXYE, ODBICHKET IR TFDEEEZS LT, REDZELBEARERFEL TV 5. B L
7= OD HEDEREFANDZ LT, X1 LT TDRL, VTINEA MIAFULETS 2N TS, K17
AR BRI Z RS, 8:10:15 EHIFBRIBA DR Y 2 FEENEHD TVDDIIXT L, 8:17:30 HIE 2 HREH LV
3.4 BRI S DBREENE S, REEF L BEHEENERL CTHREBRMNERL THE I ebhd. ZhsnR
FIZARZDOETA AT h (K3) OBELE—HL TS,

RIZ, EFAHAT h OBUEIZK LT YOLOX THEITVBYED T ) 7N THREI I kgL, ¥
Rab—YavIVEHUZREFROABOREELE U2 (K18) . MREIDROEHI TSR
B—HUT\WE—HT, RENERDLRBENAXLBZoTWD I Nd, ZOEHEE LT, RE
NEFGTEILTAIIN—Ta VPRI BRYDETAHAT hD ALFHEITI, BEOABDREZ SN AD
BEEDMETF LTV EDEEZ N5,

#1,1'2,2'3,4
el
il
il

#1,1' — @il
. #22 —
#34 —

Volobl

N
A
\\
(3% /7

BI17 FRERED' 7V A LRIREIKR (ABR)

= e —¥Ial—vavIicLiBHEAH —H A FhiZHT 3 YOLOX TORMAL

o

#

%50

§4o

e

gso ‘ '

L) ' I ’ ’ﬁ" m ! * ' I‘

F L | § } | ' Wy

8 \ o, ] \ | \ h [ R | i L

= 10 - [ i

AR

A .
88E82RHE A EROREY8388R828 008838808887 9932853832308233

BFZl

B18 2ZTaL—Y3VICLDHERAEE YOLOX TOIRIAE

PRIEFRFF IR & Vol.40, No.1, 2026 35



SREHRIERES RTRI REPORT

X [ REDTHETD AT LICK SERIBADREREN T —FARIEFE

5. X&o

FAFE U - IRE DR Y A7 AL, ERICEEA TR IN/-BE2E/A L, OD BREDHEIEE DR
FEEITo/2E A, ERFEL OHEBERENL 097 U ELZR>TEY, EVWKET OD RBEDEWZEZ
OSND I ENHRTE . F/, 5Nk OD KRBEIINHUT, X1 VI I AL F/- LA FiE%E
REL, RBRVINZ OD REEXKEFTOMHEGEENE(LERTXLIL2RLEZ. ISITYTIVA
1 LADRENFE W LU ARUET D L L 61, EBDY 7IVE 1 AOFRERREZHAERTE TSI L
EHER L 7=

SIE, BHLARA I DNEREINTORWEFROERE (FH) FEeRETTo L B, RERBSRLIZE
DOETENREDRERZMOY AT L LEEET DI LT, L) R THRELEREOBEL  HIET.

A B

FREANDET A ARX S DREE, AMADRERFAEDOERIZH/- Y, RAKRREGERNRAE, 7
HAREHRERNSEDOBBREDERIZIZZ KRS THAE W20, Z05EEY) TESELEHEL L
i75.

X #

HEEH=—a—RY Y —2 (20169-15) [HIEHIFUENN A TEEEEY—EA “BiE—vision (TFIEVaY) ” 21E

RICHAEE GREAITEN - HX8UERR) | https://www.tokyu.co.jp/company/news/list/Pid%3D2470.html (ZHH : 2024-05-09)

2)  PEEMC, BIMEZ, BNFE, FAREE, EEBEE  WiF N7y MUY —IC K BSERENRNT, 55 49 [ELRGHEERAZE
RS - BESE, 216 19, 2014

3)  LEESRHL, GZHLRE, NEIRW  BiEARNT & SCEREILTE TV & AV BRERRENIC B I 5 AT ER DR FE, BARESEE
SETERIE, 88(803), 56-67, 2023

4)  KFEE, HARE REREYIal—Y a3 Y eAWEGHE, SERMES D VAT Y AFBERSUE, TRail95JRAIL, 469-
472, 1995

5) Zheng Ge, Songtao Liu, Feng Wang, Zeming Li, Jian Sun: “YOLOX: Exceeding YOLO Series in 20217, arXiv:2107.08430, 2021.

—
~

6) Yifu Zhang, Peize Sun, Yi Jiang, Dongdong Yu, Fucheng Weng, Zehuan Yuan, Ping Luo, Wenyu Liu, Xinggang Wang: “ByteTrack: Multi-
Object Tracking by Associating Every Detection Box”, arXiv 2110.06864, 2021.

PRIEFRFF IR & Vol.40, No.1, 2026 36



NI PEEA BB SHAN AR Vol.40, No.1, 2026

et RS

RTRI REPORT

FERLSTOL—IVMOORERREICER UL
#EF L —IVODIE 55 7F R aH

M| R* B EETY BFA RS

Fatigue Life Evaluation of Aged Rails Focusing on The Occurrence State of
Hanging Sleepers and Rail-Head Surface Irregularities

Mitsuru HOSODA Nobutaka TAKAHASHI Tadashi DESHIMARU

This study analyzed the gap under hanging sleepers and the surface irregularities of rail heads obtained
on the operating railway track, which affect the fatigue life of aged rails. Fatigue tests were conducted on
aged rails exhibiting surface irregularities and on aged rails with a history of being laid on hanging sleepers.
On the basis of the fatigue test result, we proposed a quantitative evaluation method for the safety and control
value of aged rails for extended use. This method reflects the probability of hanging sleepers, as well as the
variability of the fatigue strength of aged rails.
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Influence of Smoothness in Skeleton Curve of Railway Bridge and Viaduct on
Nonlinear Response Spectrum

Kimitoshi SAKAI

This study investigates how the smoothness of the skeleton curve affects the seismic response of a
structure before it yields. The bulging of the skeleton curve was characterized by the ratio of initial stiffness
in a bilinear model, followed by numerous nonlinear dynamic analyses. The results showed that, for ductility
4 =1, the ratio of the required demand yield seismic coefficient drops below 1 when the natural period of
the structure (7¢q) is short, reducing the seismic response values. The findings of this study can be applied
to seismic response for structures. Particularly, they are expected to improve the accuracy and rationalization
of structural behavior before and after yielding, specifically the structural behavior during Level 1
earthquakes and the immediate estimation of structural integrity after an earthquake.
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Configuration Proposal of an On-vehicle Insulation Diagnostic Device
for Superconducting Maglev Propulsion Coils Using Partial Discharge Detection

Satoru OTA Ryohei IKEDA Minoru NAKASHIMA

Ground coils are essential components of superconducting maglev systems. Propulsion coils, a category
of ground coils, require rigorous insulation diagnostics to withstand mechanical, electrical, and
environmental stresses, strong dynamic electromagnetic interactions, and high voltages. This paper reviews
the requirements for insulation diagnostics of propulsion coils, emphasizing previously developed efficient
methodologies. One such methodology is an advanced diagnostic system that analyzes electromagnetic
waves from partial discharges to evaluate coil deterioration and identify discharge locations. Following the
discussion, we propose a device design that enables real-time diagnostics to be carried out directly from the
vehicle, enhancing operational efficiency and reducing the size of necessary installations.
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