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Roller-rig Test of Instrumented Wheelset Utilizing Shear Strains on Wheel Web

Takatoshi HONDO

Instrumented wheelsets are widely utilized in railway industries for the purpose of the measurement of wheel-
rail interaction forces. In the conventional instrumented wheelset, the measurement accuracy of lateral forces is
reduced due to the bending moment induced by wheel loads. The authors have proposed a new configuration of
the instrumented wheelset to reduce the influence of the wheel load on the measurement of the lateral force. This
proposed configuration utilizes the shear strains of wheel webs as a measure of lateral forces. This paper
describes the accuracy verification of the proposed configuration under wheel rotating conditions. Single-
wheelset roller-rig tests are carried out and the test results show that the proposed method can reduce the

influence of wheel loads even under rotating conditions.
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Experimental Verification of Handrail Effect on Injury Reduction

for Passengers Seated in Long Seats in the Event of Collision

Kazuma NAKAI

Shota ENAMI

In order to enhance the safety of passengers seated in long seats, it is important to identify the risk to
passengers in the event of a collision. In a prior study, case studies using numerical analysis showed that the
installation of handrails reduced the secondary impact velocity of the passenger’s head. The purpose of this study

is to investigate the effect of handrails in reducing the severity of injury to passengers by some physical tests.

The experiment results showed that passengers seated third from bench-end partitions in long seats are at higher

risk, and that the severity of head and thorax injury decreased significantly because of handrails.
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Track Maintenance Using Track Irregularity Anomaly Detection Method Based on Cluster Analysis

Mami MATSUMOTO

Masashi MIWA

Tatsuo OYAMA

When a train repeatedly runs on a track, track irregularities, which are the distortion of tracks, gradually
increase by wheel loads. The track irregularity is normally inspected periodically to perform a maintenance

when a large track irregularity is detected. However, in rare cases, the track irregularity may increase locally and

rapidly. To ensure the safety of train operation, preventive maintenance is required to detect the signs of such
rapid increase of the irregularity to perform maintenance before it occurs. In this study, to identify a location in

advance where large track irregularities are likely to occur, we have developed a mathematical model for the

identification by applying the cluster analysis to historical data of track irregularity and maintenance records.
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Evaluation Method of Growth Process of Rail Corrugation by Monitoring Rail Vertical Vibration

Hirofumi TANAKA

Kazuhiro KAJIHARA

Rail corrugations cause noise, vibrations and deterioration of track components, which increase the frequency

of track maintenance work. However, a measurement method that efficiently evaluates the growth of rail

corrugation has not been established. The authors of this paper have developed a monitoring system for rail
corrugations that enables long-term remote measurement of rail vibrations by means of battery-powered

accelerometers and a wireless sensor network. In this study, the relationship between rail vertical vibration
characteristics and actual rail corrugations measured on business line was investigated to verify the applicability

of the developed system for identifying the growth process of rail corrugations.
F—T7— 8 LoV PIREERE, B, Vo VIRE), £E=5) YU AT A, W Y, SRR

1. [ ZC®IC

L— VIRIREERE (DUF, JEIREERE) 13, K LITRT &
312, FREHEW OEITIEV L —VIZTER S 5 BEI
I TdH B o PARBEFEIL S Ak 2 MK R0 WLE A T oA
L, WRBEFEDSAE Uz XM 2 S8 W 25E T3 5 &, B
B RE)OFAER, WETM ORI, BLEENAER DY)
Ra&Nb, 2079, SEHEFITBIRBEFEDFEA RN
ZHUEL, FTOIRBIIS U THEICL—VHIEREZ Hw/:
MR Zs (DUF, L—VHIIE) 2{To w525, #gE
WZHAET B BIREBEFE DO ISR % IEFEICIEIR 35 2 LI
WHETdH 5,

WIRBEREO R AR ICOWTIE, TNETICSEELB
B % L Ot - BT i bR T & 29,
TCIEMBHEINTE ST, BIRBROMAR K ORE
WWEE STV, —J, FHELIE, EFERIIBIT S
REERED EIERS B°) R Wl EW oM/ %%
LB I 2L —3a v OE2S, JIREE
O MRIEO BB AR Rl TET ML TE L2 L
EREL TS, T2, EERAEORBZO [fR] (<
BV, EBECTHEE 2585 - IREIVEAELT 5 &%
ZATWh, L7z o, PWREFROERBELEMRL
[Baf ] ~oRELE BLZIRTEImZ K ET 52 LT
W OMEFFE ORISR T E 50 BIRBFEO R
B7ZaME ke LT, —EXMO L — VM % i T
B DB ERE T A MM OR%E T PREREIRT
Wb, ZOEEEHWTL VYR ECET 5
T LT, WREBEROMEREINZ BTSN TES®

*  WUBBATRTIEES WA BT TEE

B8 R WF LY Vol.37, No.2, 2023

A, SHIEOWEICREZ R RN ERT 52 LhdE L
%%

2T, AWETIE, HBINESICHETiEZ L —)V
IREIAEE 2 HREE=5 ) > 7 L, IREFFEOZL S
P ARBEFED A AL 2 5Pl 5 5 PHEE MR L7ze 2ok
DI, Ny 7 ) —BRE) O RN £ > 2 H v 7zEE
WY AT KL, PIRBEREDFEL T D EIERD
SRS RE L TRk T — 2 2 U L7 £ LT,
B N7z L — VIR L D IREPFFIE & L — v MY o B
M2 L, RETREOARIEEMEEL 720

2. L—IIRIRERDERBIZ & O

M 212, FHHODPIRET L IRERE M )BT 7V
oo YPIREEREOME R BARITIE T TR
(BRI ] o 3 BBEH D, MR o B I i) 3k =
AL > TETFIMELT B ENTE S, 22T, [
JH N BN CASHLR 20 M ST AR & % B R, [ 3 |
VR R O M AR R R § 5 B, [ fni ]

K1 L—ILEIREROREER T DA

19



=
=]

WMNTHRRG
MDA

'ﬂ
P
,/ MO DR EA
Ml n g%
BEEROMOAH
BIRMICHE
N

X2 L—IRIREEOERBEETT I

L— LK E R O M IR

A J

FMMY ORISR S 2 BERTH D, 209 b [Hafl
W Tk, MO RICHES THET L — IV IZBRIT &
R, BilgE L — U, JEHEAIREE 2 R Y K
Z & TN IE IR S ZAWIRICER T 5, 2
(0 e ) I LI LY 5 AR i) 3 % 4 W e e N R i) i ) 3
BoOBEEORS EiRks) AHMBLY, #Ees
WOIREN S EREE AT 2 e8I 2L —
YavilBLWTHRERTWwEY, 2LT, itk
HigE L—VOBEIZ LY, FEHCTHEE 258 - I
AT A EEZONS,

3. BELULEAZATLOHE

2 TR P IREEFE D AL WA DI 2 A 5 H DK
A MIEHET 508 LT, MESUIEE v 2 v
TV —=IREIDOFWREFE =5 ) Y IR EZ BNAL, FERIZ,
L— VIRINIEHI DA% TH ) PORBERE O SR & —
EOMHEMENR LN EHhS, INF TICL—VIRERT
W X BPRBEREDE =) ¥ T HEDREEN TV B,

IR BEFE O 1 J 3B 2 0 BAM | SRR 2R 2 > % 5
M 212H72o T, DMITHIENNOZENES TH
5Z L, RUIMEENE ST RE R A L BEIIEE AT
5k, PAREEFEIC X o CHbE S5 IRE) o JH D Bt
LCtHaayr 7y vy 7K ch I LaRkobN
bo TOL)BRBEMNSG, ARWFTETIIAEEY O MRS
=) VR REEE= YY) Y SICEMES Y
BMREH Y 27 21 (Vo 2 - SERREN R S 2 7
2 x02) #FA L7

B 312, FHll Y AT 2 OB EZ RS 5l S 27 A1,
=y b OndEL % o8y 7 —BRE)) &
N—ZAz2=v b (H# - BEHEEACLOOV EiE) T
ANz, £lLIZEUyYa=y FOFILERT. 5Hl
F—=FIE, kY= y M ENZG0ERA T4 T
EESNB L E BT, EBHEEICLIV Y=y I
OBR—=ZAL=y "AEFENL, X—=A2=v MIUE
ENFer—2i%, WHEFIHREZBELTCHEHOs I F
P N—EEEN, HHREPOHE - ¥y ya—F

20

((t ))) AT —BEEKE | i
MmEEL Y revdazak

(Vw7 —ERE) .i, ]

) :

i

K3 FHRIZATLOHE

*®1 w291y hOFET

HRmEEE Y Analog Devices ADXL357
INERE 2 AR 40 % 30 x 15mm
FtiRldd 3% (X V.2
RIEFEE +40G (£392m/s?)
Hie S il D—;if{?-{}b@ : 1kHz
NAIINAT 1 JLE 1 DC
/A RBE 80 [ug/VHz]
GRIE#E 106 DHFE)
AT U iR 75 120 x 100mn
EiETx
NyFY— B Wi x5 &
RESH 1P65 824
THhE HEERE RTINS - 1.5 I8
AfEER MU H—FrREE - 6 EIRE
Yo7 TR B K 2kHz

MW TH Do B, FHllY 27 2IXFHNER O E
L, HIHEEEORE % b)) - & LRI —ERH o
T R ET LI LENFNETHL, TNICE-T, &
YLy by T ) —HEOWH Z K> Tnb,

4. BEBICHE T HAEME

4.1 AEBEFROBE

AWFFETIE, FEBITBAREBRED A U728 SR 0 S A
ZBWT, L= vMMillEs X OAREHI Y A7 4% Fwv
7oL —VARB O REIEHN 2 FEfi L 720 5HIS A7 2% H
W7z L — )V OIREIEHING, FIHERE R P, FHER
7o & OEIRSAT IR A B 72012, HIHLEITERE O
WEM ORI o 720 BB, L= VOIREEHINIE
HIEEL TWwW5 28, AUBETIE L — VHINEDOE H 2 5 i
ETH8 7 HEkEMICEHI L 27— 45 D5 5, e/
A REDRENRKRECDOZRAL, LHHZY 1~2
IR D T — & % AT SIS ®E L 72,

B4, WEFEFOMELRT, HKIIRT LI,

&% 8 # W Vol.37, No.2, 2023



W2 BT L EE R o Solif CEER=185m, &~ b
C=105mm) TH 3. Wk, 21 ViXphikiE
EHIERE S EEAEPLED 2 TRk S b, BT
B 2 A O BEE I O AT, AEREE N Bk
#1900 73 & >, i SE B I O B B 1 40 ~45km/h A2
FETH DY AT 22X 5 L— VIRE O FHE T,
BIFTR L2 T A (2 A4 VIEAPRPLEIX ) & fT
B (BhitiE < & THAPAERXH) (BT H2HNELE L7z,
B, W B O TIEMEOMREEZ HIE LB
FEABY DS B S hT v B,

M52, Er¥a=y bORERROFZRT FX
RS XL, vy bOhEEL FiFL -
Mk e OB T O L — VELBIC TR F ¥ RBEHH
TREIE Lo 2Ny 7 — - il fEEEE, NEEL vk
B0 F 5 X BRI AR F VREAR TRIE L.
B, FORLTWARWD, R—=22=v M, EEOR
DFR—LTFIFHRE L7,

4.2 L—ILMIMOFEEIRT

L — VARB O FHI SOE 65 BV 2 BCRBEFE D F A4 IR
ERET L7720, L= VHIED S O~ ER R S
2HEM (L— VHIIE## 50575 b >, 140375 F ¥) 12
BT, L= VMM IEEIT - 720 L= VM ORIELC
1, 6 IR T ERERIECRZE L 72 L — U MLl
BT 2RI,

BJ 712, SEHBRIZBIT 2RO L — VIO SR
MERT, ML=V MR E L — VMY o
ARY AT T MIMA, PEkEEE L L Twado b —
VMM E, eI 2R 50~200mm D /N > R %
AT A NI ETODTHbD, MY, HIREE
FEOTARDIIHBEREEIC L o TRE D Z D505,

CNmEFER |
@Bl " R=185m __ C=105mm
ﬂﬁﬂm%ammm , 20m
i 24 L ISR RE WSR3 S AT
F M i

X4 AEEFFOBE

N
DOEE

5 & 91y hOEBEIRR

&% 8 F W Vol.37, No.2, 2023

I A VT RPREGE X OB ALETIE, L—M
PYRIE (AT3RIE) 13 L — VI IE#24 505 05 b > s
HT0.05mmBELU T Thozolzxt L, L—IVHIIE#
#1403 /5 v @I AT 0.2mm RREE TN L T
Wize —75, BilRE < & XA EE X E oW B
T, MMNRIEOBAZ R BINE A SN e o7z, ThUI,
WLERERE OEITIN 2T, Bk L 72 B A O 814 %)
BHWBE LTI LEZLND,

FIKIOAXRTZ va 7 aiE, L= VMo cilEs
R 7 — ) BB L TR D TH D, TITRT A
N7 har g sk, MYWRIED /ST — 27 MVEED
RES2mTRIAL, MMoKES, EREKEE Fuo
BOMEHE TR L72bDTH S, KLY, Hr
AZELIAVIERRPLEX HIZBWTIE, L —IVHE]
IEHRK 505 45 b v l# kg Tld, AT FuZ T A
FURRS B ZEMEWR B3RO b e v, —T, L=
YR IE AT 0.2mm FREEICE 5 L — VEIIE#£ 4 1403 75
b vl T T, RS S R RN (RARQD)
AR B, ZEMEREF 10 [Um] (P K 100mm) FEEE

K6 L—ILMERAIEREICKDAER

CFimkiAR | 20m

“ R=185m C=105mm '_'I
_ HRA et mmmion s ()
e 2L ERIENE | mEscrmsn

= [lL—ABIE #5055t |

5 [z o -

Bl T i '

W 02mm | M/AXRERMIEERT
'E'::- L—ILRITE ##5055 > |

ﬁls

B0}

H 5F

E

£

=

L

B

RN /m)
N

it
£
E

BEREm] ' 20m

X7 L—ILMMhOREERR (KE)

21



DPARBFEARTEEL TV B Z ED 0 b, 72, XM
@20 [1m] FHEIC F#S % 22 MRS (K@)
&, Bk L7220 A O R E B OK 2 5 Th
D, PIREEFEDSARIYNC BT 2 ik e 2 bh b,
—7J7, WA BEELHRE < & XEMAEPEX K TIE
L— VHIIEA & O3 b Y BB, 220 E 0k %
18 [1/m] (P& 55mm) FEEE D525 RN L 72 &

IIHRZFHNE (FPB). TOXHIZ, Wl mikes
Tb—wwﬁ@ﬁwﬁﬁwﬁﬁﬁwﬁﬁﬁtému,%
W OE VIR E LTI RERO R EER AR 2%
L7200 TH5b,

ZZT, WEEFTAAET 2 L — VI X o Tlihik
ENDIRB OB HUE, KL > TRME SN B,

f= 1)

Z 2, FIREWE [Hz], vIZsEEEEE (km/h], 2 1d L —
VUL OWEE m] THhb, LoT, HFEXHOyHE
JE% 40~45km/h EIRET 5 &, ERROMMIZ X o THl
JA TIE 110~125Hz (10 [1/m] (2HfS), 4B T
1% 200~225Hz (18 [1/m] (b)) FRED L — L IRE)
AR X LHEI XD,

5. L=V ETIRENINEE DHER

5.1 IEREOREEIRR

Bl A7 AT, BLIORLZZBY) L—VOLT,
KA, TiRIREIINEEE % W% LT\ A28, R cldd
B 2 B2 H S 7z L — b o T IRENINEEE O A 275
HUZBREIT) o AAIRBYINEEE, i t2IRE)INHE % &
OIREW R GHTIZ OV TIE X 13 # 2B L2,
X812, L— v ETFIREINEEOWIEFE LT, Wi
A DPIEE R M, GRS 27 2 TS L 720
SEEEPETACHT L, 900HZz D1 — 82 7 4 )V 7 LB %47 >
2bDTHLH, 72, DIEEOGH CTEIH B @M Z &t
MHEOWEHEN G LT D, FRIZBWT, MEER
MEASK & < 70 2 REZNE B O 143 BLlE B BT 50 4
RWE O KAEIE L — VHIE£4 117 b~ l @ik i c
50M/SSRELL T THh o 72D I3t L, L — VHIIE &
1398 J5 b ¥ @I X 400m/s® FEEE F THIM L T 7z

5.2 RIBOHR

L —v BT IREYINEEE ORIEIE, L — VM ORIEIC
IR T 2L E26N05, 22T, MEEREOTH
B2 RiE% K315 CdH % RMS (Root Mean Square, —
FVIP M) 2 FIM L, TOHBEHH L7z KL —
WV ETFIRENIERE D RMS OB OB % 7RT . MK,
A A TIERMS IZ L — VHIIE#A 500 5 b Y HEE T

22

— L—HIE#HNFrY — L—ILEIE#$#1398F >

B [s]

K8 L —ILETRENMEREDKMA GRS A)

ra
@
=]

o

DOEEE [m/s7]

ra
@
=3

OB EA
40 | |DMmB

£ . b :'-' e
Lh Sl

0 200 400 600 800 1000 1200 1400  160C

HIEA S0 @A HH ]

X9 L—JLETFREIMEED RMS DD

NS RAKETHE L, ZORICANT S, SO

HIGATL — L DM L%f§&<&b WIRBEFED [H
B o [ffll] CBATLEHRESI NS, L—
ME&@mWﬁb/Lﬁuhi,mmiMm EAET
WBLTWD, 22T, MTITRLZE) ICHRE (L—
wWEﬁﬁlmsﬁb/Lﬁﬁﬁ)mm%btv—wm&
WAIEEREE GV RN D720, ORI,
BRI S AT 2 ERRCHREL -2 B2 b b,
—7%, R B Tid RMS A%l b 2 BRIzt~ T %
LW HH, WEA L ERTRMS /S, BB %
B R o e v, AL, R 7IORLAEXIIC

B Z < © EWEAFHLE X T L — )V M IR IE L BB 7 388
MR SENTL o7zl L BEAET 5, BB, TNHOMIC
Hons7ay boldso X%, HIBim R g oM
PRI, FMEROEWEIEEL TnDEEZ O,

5.3 REEHFFEOHR
X 1012, L= VHIIEAR S O@# b ok % R
W L7z L — v BT IRENINAEEED PSD (/37 — AR
FVEEE) OBlERT K10 (a) L0, A T, L—
IVHIEZ S O b > B oI tEv 115Hz, 230Hz,
M&ﬁﬁﬁ@nv OEMPBHETH 5. BEXE D
— VMO E (100mm F2E) LI HEE (40~
4Wmmﬁ§)%%ﬁﬁék,:n%uﬂiﬁﬁﬁmv—
VMM X ) ke S 2 3RE) 0 AR E W (115Hz 2
FE) &, ZOEHM (230Hz, 345Hz ) LEAET D,
B, L VHIIEHHILTT N OPSDICER SN S
B5HZ DY — 27 3PLEA S TEHT DI A ViZhEN
LM ISR L 72 3RE 85 OWREMEA D 1,
450HZ fHE D ¥ — 7 13 L — VT IF WS PE S B I 7 1 Bk
LUF, V= VEIEFR) SRR L2 RER 5 & & 2 Hib,

&% 8 # W Vol.37, No.2, 2023



L—ILBIE i 115Hz
i — 1T v By
#5325 v
#I02H+ \\
o #1398 w‘m

PSD[(m/s%)/Hz]

10 100 80c
Bk MIH)
(a) Bl A
L—ILEIE#
vl —#27Hk 220Hz  440Hz
z gsszﬁ;}“/ v v
& ——#1169ak
3 _4wmﬂ_
= -
(7]
a

100 800
B #IH:]

(b) RIS B
10 L—ILETIREIIRED PSD Ofl

10 (b) XY, #LEBTIEZ L—IVHIIED S 0l
b B OB AE 220Hz o> 787 — 25305 2 fE 1)
WZH DA, EOEMMEHS (440Hz) OWBUIMS A &
WRTHAEICR SN v, 23, 300~320Hz A3 D #%
RHPBRE—=71E, FORE SEEE M IS L S TR
FAETH 5720, BB ETHRER O BEA IR (2 ik
FTHUMEDH S, 72, 500HZ DR AR E— 2
A RIS L = VHIIERISERNS 5 L2 5N b,

BRBEFEDE R IZPE D L — VARB) O FE AR R W kb L O
Z O FEFB RS OB IME ) % GRS 5 7200, T8
BIZ PSD DR % 0AT L7ze 22 TIE, EARFEEE
Z OB T B BB E LT, WA AT
115Hz, 230Hz ik, M B Tl 220Hz, 440Hz i
HHL, INSONIEIZBIT 5 PSD O34 % 5 L7z,

X 1112, A BB 5 L —v ETFIREINEE O
JE W BT 809 PSD ORI EZ EnEhRd, K11 (a)
X0, W ATIEL—VHIERK 700 5 b ¥ DIREIC K
WRATIR T80T =28 2 A H Y, ORI
B (115Hz Hi) o237 —H% 2 eI R (230Hz
W) IBATL TINS5, 22T, BUEMATICE D (6
) O 2o e, L=V ETFREICBIF 254
FBEAE O /8T — o [REN] (2B 2 MM
IROBEHN, 2 eI IR O ST —oRhm& [ff] 12
BATT A0 L — )L L HIGROWEISENT L E 2 5N b,

X 11 (b) X, W& B Tldild b HoBINfE -
THRARSH PN, (220HZ 778%) D787 — 5 A 2B
mszEmrEens, —J%, K11 (@) Rl Wl
A SNz X9 % 3RS 5 & R i o PSD
OBWIMMEAMIIMHER SN RV, ZOEIE, K7 TL—N
[T 38 T A BIE 22 3R IR O BN R0 i P o I B & e
MofzZ & LS L, W BIXIIRERO [ff ]
ELTWhRWEEE SN S,

&% 8 F W Vol.37, No.2, 2023

100

T st O 115Hz 8 1e
= A 230Hz st
& S0
2
o 25
0 T i Gl = ey
0 250 500 750 1000 1250 1500
HIEMSOEB 3 [FR]
(a) HlmA
100

0220Hz 4515
A440Hz 51

PSD [(m/s2)?/Hz]
o
3

G G, chatd
e i b Sl

0 250 500 750 1000 1250 1500

BIE MO (5]
(b) HmB
11 L= ETRBINRE O RIREHEA] PSD O
RS

PDb2BEz s, WREED [RHIE] ofas
O ERBAEOFMmIZIE, LV ETiEoE=%
VY IHEREE L SN,

6. L—JL ERIIMER %5ER L i RiBi
DFF

S5EF TIIBWT, PIREEFE O M #5312 1
L=V L TRBIOFREHPG I L EZ 5Nz Z2 2T
WA A OWEMRFEZHNT, L=V EFREIINEE D
RMS Ofi#E & PIRBEFED M AL & DXL & ELT 5,

1212, MWEACBIT S L — v FF 4958 hn#EE o
RMS & 2 R TRIEAT 5D PSD O IO BRSIZ 7R T,
FEEY, BARBEFED [Fafl]] ([ZFEL B L —L 1
THRBY SR M BLT 5L E 2 B L, RMSHVRE
EB R DS SR IR (L — VEIER%# 500 J5 b
YURD 2% [TREIA], RMS A3 Uik % A s ai il s
FHR SNV (L — ) VEIE#4) 500 15 ~700 J5 - )
A TREM ] RMS 2528 Lo m ik o254 5
W (L—)VHIE#R 700 75~ >~ DARE) 2% T[RRI 123
W g LHEEENB, 72750, BEE L EENOEH IS
WTIEHIHETIZ R WO T, 5B IRAEE i 2 LB H 5.

COXHIZ, AWFETHEMALZFHIY A7 2% HWT
L=V L FIREIINEE 2 #l % L, RMS B X O IREERE
DRI T % P HAT ) PSD o2 E=4)
YUFBHIET, WIREFREOME®EE, FRCREN»S
BRI~ DOBAT % G-I & 2 Wl L 2 #4720

BigE U 7 BIREERE O I BTA T30, BLMs T3 O IR EE
FEO RGN R KA RO, L — VHIIE F TORAE

23



30

30

ORMS K@, 5 g
APSDO) T 444l (230Hz#15E) %5 e -
- BRN MEM WML OB |, T
) i, SO | 5
£ P E
® o 5
E 10 ¢ 10 -
a 7
0
(IR — 0
o 250 500 750 1000 1250 1500

Wk [Hh]

12 L=V ETREIMZEE D RMS & PSD D15
BEDRERE CRIR A)

SR - L— VEIEE MO T, L — L HIE O BT 5
fif, MHRIEOHEE L & B L— L HIE A SR S~ i
FARES A, BHC, B - RBABAALT 5 [Hafl
1) OBEERFTE ST LiE, EHELARTHLEE
AbNB. SHIE, FEOERIEEERT 5720100
BT 5 ST AN L, BUBARINC XY i 5
FETH Do

7. FED

ARWFFETIE, Ny 7V —BRE)ONIEE & o &
WAy M= TREELFHNY AT 22 HwT L —
VAR ZHIFE= 5 ) 7 L, L— VIIREEFE O 1k JE
AT 2 FE2 M L7235 N2 MR E U FIRT .
(1) V= VIIREEREAS 5L L - E R o 2T, §

W A7 22 BMEHIZ 1T 2/ %, L—V

THRBINEEE O RMS B L O P RBEFE O P K A2 xd e

T 5 JEWE R PSD 12 L — VHIE# o—E B

INETRIRTEZ MEFF L 0722, Z oI A I

L, SfNCE 2 EmA RS,

(2) L —)v ETFIREYINEEE O RMS B X OIREEFED
W RATHIE 3 2 JH RO U3 PSD 252345 2 IR T
1, BCREEREO AR IR, B L OF ORI
DONENZ ST =D 5 2 & ZMER L 72o AR,
PRERE OB EL 2 5 I ~OBIT 2B L7723
DEEZ BTz,

(3) (1) (2) &b, PIREEFE DM ORI, L —
VETIREBOHWHE=F ) VA EEZ bR
Too 72, BRIV AT 2% VT, JHIREFED HE R
HRERHMMPICEL I TOHMZIFMTE L HEL
w7z
S50%, EBWICIE L2 L — VMY oRlE T — 212

HoE, PREROMBRE L L —v L TFIREINEE O

BRI 2 RN HGIE T 2 FETH Do T2, FHUT AT

INGES: LA IDAGEE /RTEE: St ATTIPUL i LR A

SEDSPARBERE O HE MR O T G- 2 B B 2 IR T %

i, fafii~NoFEE AECHE T 2 Filix 5

TEFETH S,

24

X

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

(7

Grassie, S.L. and Kalousek, J.,“Rail corrugation:
Characteristics, causes and treatments,” Proc.IMechE, Part F,
\ol.207, pp.57-68, 1993.

Matsumoto, A., Sato, Y., Ono, H., Tanimoto, M., Oka, Y. and
Miyauchi, E.,“Formation mechanism and countermeasures of
rail corrugation on curved track,” Wear, Vol.253, Issues 1-2,
pp.178-184, 2002.

Manabe, K.,“A hypothesis on a wavelength fixing mechanism
of rail corrugation,” Proc.IMechE, Part F, Vol.214, pp.21-26,
2000.

TR, WHERZ, fEhd o 2sics i 2 ML —
WV OBIRBFREFEAE A 1 = X MBS 50198, LARFESR L
%, No.773,71-69, pp.125-135, 2004

HHES, =R - L — VICREERE O @ I E s X B M
Pk B 7OV ORGE,  HARBEME S 2017 AR AR KR,
No.G1800204, 2017

HETOCHE, HPESC o L — VIIREERE D S B 1) 2 8)
R C ORI, OOAREERS RS, Vol.87, No.898,
2021, DOI: 10.1299/transjsme.21-00017

F s, PRERIM, K, MR RO R e
7o L=V I S A A B D BHFS & L — VPR BEFEN 2~
DEH, HAEW S 4%, Vol.85, No.880, 2019,
DOI: 10.1299/transjsme.19-00235

MTeHE, IS s L — VPR MR RE AR IC T 5
Y Iab—Ta VN, HAREMSE S ICE Vol.es,
No.878, 2019, DOI: 10.1299/transjsme.19-00051
KIEFHET, AR, AREINSE, HRE L T Ekal
WU BT 2 PIRBEFEBIG TG H U 72 B IREERER N & A 7 &
DFFE, 9 26 MPGERAME A 2~ R YT 4 (J-RAIL2019),
JSCM-2-3, pp.146-149, 2019

SRR, R, RECHORH], Nz @ FRRER 7
Ty T4 TR LCHEE=S Y v 7, BFERGRE
% 43§ L #E B, Wol. J100-B, No.12, pp.952-960, 2017,
DOI: 10.14923/transcomj.2017AS10002

Pexy, BRECGEA, BiAE, A, MRS, MRS RIAT ¢
HTRR NI 1 SCBE R A & R 7 2 OB, SERRIT S,
Vol.26, No.12, pp.35-38, 2012

s, BRI, MTOUHE « BRI 5 L —udk
ARBERE 0 R B & A8 8 A2 O MEEE,  $E R B L
\ol.34, No.4, pp.17-22, 2020

PRGN, HPESC : WEREE =4 ) v 72O L —
IVBARBEFE O AE R IER T, SR LAY ¥ R T AUk,
No.26, pp.33-40, 2022

M sz, MHTS : vV F KT 4 54 F 37 2 Hwizht
VAR BERE O S A\ W SRR 25 5 2. 2 5 B O RHM, 5k
BLFY YRT T LG, pp.29-36, No.20, 2016

&% 8 # W Vol.37, No.2, 2023



EERA L —IUiaRE

EI HHE"

-

1 FRISXT 9 D EATABR IR DB
AL

PN [T N

Test Method for Loading Tracks Composed of a Set of Rail Fastening Systems for Rail Joints

Shingo TAMAGAWA

Tadashi DESHIMARU

Tomoyuki YAMAMOTO

This study aims to establish a test method for loading test tracks composed of a set of rail fastenings for rail
joints. The authors of this paper constructed FEM models for railway tracks which represent rail joint parts
accurately and performed the FEM analysis. The FEM results are in good agreement with the results of a loading
test on a test track composed of plural sets of rail fastenings. On the basis of the FEM model, the authors
proposed the test method for loading test tracks composed of a set of rail fastenings and compared the test results
of a set of rail fastenings and plural sets of rail fastenings. The results show that rail head displacement and rail
tilting angles obtained from a single set of rail fastenings are in good agreement with those obtained from plural
sets of rail fastenings. Therefore, the proposed method based on the FEM model is available to evaluate the

performance of rail fastenings system for rail joints.
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