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Cage Wear Prediction Based on Measurement of Contact Force between Rolling Element and Cage

in Traction Motor Bearings in Railway Vehicles

Daisuke SUZUKI
Satoru MAEGAWA

Ken TAKAHASHI
Yoshiaki OKAMURA

Fumihiro ITOIGAWA

Bearings used in traction motors in railway vehicles are used under light loads and at high rotational speeds,

so that their life is determined by cage wear due to contact with rolling elements rather than raceway flaking. In

this paper, in order to predict the cage wear, we measured the forces of rolling elements which act on cage. As a

result, the magnitude, duration of action, and frequency of the forces could be obtained. In addition, the forces

were integrated with time to obtain impulses to show the relationship between the impulses and the cage wear.
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Automating Visual Inspection for Underfloor Equipment of Railway Vehicles Using On-Track Cameras

Takashi KOJIMA

Kohei MIYAHARA

Akihito KAZATO Masato UKAI

The authors developed an image capturing system and a diagnosis algorithm for automating visual inspection

of underfloor equipment of railway vehicles. The developed system consists of a line scan camera, line lights, a

laser Doppler velocimeter and a computer, to scan passing vehicles from the ground. Test results using real

vehicles indicate that the system can obtain detailed continuous images of the side of vehicles. The proposed

algorithm using template matching and subtraction is designed to be robust against disturbances. The algorithm

was tested on images captured under simulated variations in weather and the stain of underfloor equipment. As a

result, the algorithm diagnosed, for example, whether the valve was fully open normally with an accuracy of

AUC 0.990.
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Method for Estimating Bending Stiffness of Concrete Girder during Train Passage Considering

Effects of Concrete Cracks and Non-Structural Member

Munemasa TOKUNAGA

Manabu IKEDA

This paper presents the results of a study on the evaluation method of concrete girder stiffness when

calculating the impact coefficient and deflection. Based on the fatigue test of concrete members, we proposed an

estimation formula that considers bending stiffness reduction due to crack propagation in cyclic loading. In

addition, we quantified the stiffness contribution of each type of nonstructural members by means of finite

element analysis for various girder structures. Finally, we proposed a simple evaluation method for the reloading

bending stiffness of the girder considering the stiffness reduction due to concrete member cracks and the stiffness

contribution of non-structural members.

F—U—FERBAE, LN - LR,

1. [ ZC®IC

SR BV B Y BLEATHEE O b, AR 24 D
RHEICLY, FEEY 1528V, EHoHTOOH
TUC & 2 BV T VSRR 3 % 51 HE il ke o) B 2 70 L3RI
LAHERERTVD Y,

HRBLI L 2B EHIREZHER PRIT 5720
2iE, EEEMEBBEIC B THT O IR 2 E 80 ERIE Y 5
DENH B, FIHEMBEEICBWCIZa 7Y — Mk
OOENDFEAE Lo, T ReA Rk £4, (K1
Z) ZMETHUENRH D, T, TR REA R
P, FHRARICAE ARE Mm% b &ML
WitETH Y, ﬁ@ﬁbﬁﬁ’%wmﬁﬁ%mﬁé#
O E NI AL O EFERIE E1L <2 O OVE A W i B RR 1C
BWIEEL, & 3R %. —HT, MkOH fﬁ&”"
WTIE, M2 TH&ERT 22— MM oIFO
FINFEANTHE S WIVECT R0 A 58 O B 5- DI Y
B L TR 2 TR SN THE 5§, HEAEK
DB ERFIIEHE A D> & A E B WA ZDRIE A H W &5
NTE722%, ZOMHHPASIIEILIN T hh o7

Hro i FE i, ol FovsEinosgAick - T
KT 2 5T, SLBEHEWICIIHECPERE, S
DI T A F M LICERE SN e 0D, Ihb
et A S ERERE O MWD % & T 8 2 1 UZ
Fo TN OIEMEIM OB, SRCHIR ANV D
SV HRRHTSE,  ARAR 0 A o W R ASH R g 12/

*  POBTIFRETEER MEETI AR TEE

B8R WF LY Vol.37, No.9, 2023

HUTEIYE, O OB, JEE S AR

JE—REAREL LD, 2D L) BRYA IS
M 2ERE LW B A IREV 2 /NG L, ik
PREBOHEMAFEN L ) SBKE 2 BMEHNZH L, D
FEREIE M O, T OFERIIR, BUE S5 IR L
TRESET B L, HEOHEMRY & ) THEE
CHO LR TO BB, SRS ISR L 7292536
T T BE 2 HT O R O R AR S hvTn iz,

Y &E 00

PRCHFA El gy
RCESH El gy )
i PRI
/XEI\'E ler »‘F)J%H%!m@il R

o
X1 3>y — NS OB

HiFE—20 s M

x
#HITOUEIN
K2 27— IOBITBIEANOFERR

17



AR, FIBLEBREO 2 > 7)) — MO TR
LT, T vz ) — MO OB R HLE S O R
WEHM AT TR T 2R L, Shicdkol
a7 — MO TR RN O Gl kAR R T E L D
W2, DSk o> AT v A RN I 00 3 P A P 45 & WL L 72

PR S ETRE - WRRL (3 > 2 0) — MEEY)
GETH By rH) BLXOWH EIHE av2)—1
HExE) U, ARBEAID AN S, FIHLE IR O %
DOREETFITH LT, HBELE, 7bADREEOBII,
HF OIS & B IV T & IR S 0 255 % £ 8
L 72 AT A R 2 v 5 2 & 2R E L7z,

2. BYUBRBLEFTFICEITR0VENRERD
a2 71) — MEBM OB EETEF R

2.1 EBAHE

#1112, HRAKHIT-E2RTY, AR TIZPRC
WHE, TUA ML AZEAL WA OIEAR 2K
BT 57200 RC #HM 2 FEf g L Lz —#eiZ
PREAED NG A —FHPHE 22 B X912, KO
RTVANLADBARL EOITTE L L2 FliESk
LT [REk, & PC i G A TH B, T LA b
Ly ¥ v RN & PC S O RRIE DR & i L L
72 PCHIM OIREDILTH Y, HAKZ WIZE PC HBH
IR W 2 RS SR T 2 ) — b T O JE A
WRIEE &L L U728k & PCHIM OREDLLLTH Y, [
MR E L7z 30K 13 RC #84, PRC & Eh 2
N2 RBEL, WA/ 8y — o Z iR iR, 957 R
TEAL S E5 4 r — ADEBR T 72

a7 ) — MERCH#A, PRCHAM THEDOME %
v, MR R & 0 HEASRE X 47 (N/mm®), 53R
WX 3.56 (N/mm®), ¥ ¥ 7 %($32.2 (kN/mm®) T
Ho720 PRCEHM D75 MIETER OMEZ H v,
RSB R L Y AR 83.6 (N/mm®), 5 IHRRE
13 3.57 (N/'mm?), ¥ ¥ 7% 64.9 (kKN/mm*) TH -7z,
302, EBEZRTY . MIORT X912, B
T kB CUE T O AR 2 RIS 2 FEfli 2 2 & 2 H
B & LT, 5IREE o Bk F T HHI T 20kN o
55, BARDABIZE MR & L€ 2mm O34 THiE LN
VAR E 7z, FMWEL VIS BITF 580 8 LmEix

=1 #ERAFET—E

5 PCHillE ElE= S
A | SRR G T
LT | s (Lo | e | | S| BB
(kN) [Z 5% |
1| RCs | - - 0 [D22]1.0% [0.118 [EyHk et
2| RCf | - - 0 D22 | 1.0% |0.118 [J&5738Bx
3|PRCs |17 | 165 | 0.716 |DI3 [ 0.6% |0.131 |[#Hofimratbh
4 |PRCflop17 | 165 | 0716 | DI3 | 0.6% |0.131 |J% 5776k

18

P/2 P2

(HA7:mm ) 600 D10
) 2200 €
AQ‘ 2500 4) R

200 D10 RCHBH:
e SIBEERFRLL 1%
'Cfﬁ*‘pRczmq;

00¥%

D10 _,200

D10 "%o
D22 Ig?.;
Co
D
=

RCWr  PRCITIfI
(a) MEERIRDAE

AR A7 R S

5 ARERA R 170kN

+20kN |

+20KN ., i
z =

B
15017) BI3EEEA LE:0.6%
D13 7 VANV 45850071

120kN

nf B, ZE{r

2005151 200511 200511
AT v 7 W AT v 7
(b) Hifar SO

X3 RERBIE

3 & L7ze BRAFIEICIE SKN A2 o a7 fof 5 2 fEFE L
7oo —H, PEIFRECIIEYY I UINRE B0 SHz
ZHARL LT, WEEEOHMIST (100MPa FEEE)

Mg L7z 50kN 2 FRRAFE & LT, EREAMwFEZ 70,

120, 170kN LK S/, FMEL XVICBITHHD
B LI 200 JlEl & L7ze

2.2 EB#HER

B 412, HrsEmREs X OEFRE) 555
BEEMOMBRERT . KA TR #F AR X5
5, OUEINAFEA L& i 1 TR 3 % 58
(RC #BH 1% 50kN #2EE DL F, PRC &BAF 13 90N Fi )i LI
b)) ICEHT 2L, MEOMIE & HICHRMEEB X O
WATRE O EEM BROAEAIVNE L o TnDH I Eh
5, BArEEB X OCHEA RO MM O N Eh S gET 5
W OBPEREORITEL D /NS L 2B L5 h %, RC
AL, PRCEM L IR L C, wE OB & I B
BEDRBEMNAKREL %52 L5505, PRC HHF D
JEIEREEL, RCHBA &L C, BRAFIREIZ R AT %
I AECH Y, BREEMIVNS S R DT, Bk
MRERIPE I TS A M E 2 %, BIL, O OEINEZ K
BT B720ICEBASNE T VA ML RIL, BEKZONM
BT SCLHERERDL I ENGTD 5,

P ARER DML D R LA O E - 2R Loy —
7 DF R & /M EL N A AR & D R A SRR O
VT 5 MRS OV THELET B LSRR D,
RC &M OFi4, 200 O D B Lk £I2 B0 57
AT IR RN K, (&, 4500 FE R 0> 40 WA IRE oD WA & JE
B LT, 50-90kN Ffid 11% FEEE, 50-120kN FFIZ1d 6%

58 R WF Y Vol37, No.9, 2023



FEEE, 50-170kN BF 121X 16% AL T L Tw A, PRC

MM OE, YR LUEMICL D K, & 50-90kN FRFI2iX
10% F2HE, 50-120kN F¥IC1d 33% #2JE, 50-170kN HELZ

13 20% FEEMT LCEB Y, RCEHM & iR L T T IR
AR E Vo B2 PRC M0 LTI A HLE 8 12 9 4

DR LA & 0K T L, s ids Ky 27
MNCHER T B2 & e e B,

B5 (a) &, —MWagkEBmoItr e L7ARC
f4F, PRC ¥A OFF A ABIC L DB O N EL
NV (WEZUTE— A 2 MIER) & HER RO AR
Wi —RE— R ¥ I L, OEBNRO R EZ RS FFHAT
WD A R KT — A >~ ME, HRMEEOmMEZ 3~
7U—F®¥V7$fﬁtfibfw5oﬂm,ﬁﬁﬁ
KO RIWTIH —IKE—RA > ML, %, %%ﬁﬁ%’
Wit K€ — A ¥ b [, 3B X OO OB AL I 5 S
W T — K — x/bg%%ﬁkbfﬁkmmthL
Twh,

250 7 B
— 50-90kN s friakiR
1 — 50-120kN
200 { — 50-170kN
glw{
A, ]
i 100
= 1
50 1
0 , ' !
0 1 2 3
ZZ4T 6 (mm)
(a) RCEBAF
250 - s .
I 57 AR FELESE R mEre
— 50-90kN \
200 1 — 50-120kN 200kN
{1 — 50-170kN
50-200kN 70kN
é 150 . y
- 120kN /
i@ 100 1 90k
= :90 %&
: / 4
50 1 50kN
0 1 : - -
0 1 2 3
5T 6 (mm)
(b) PRCHLHS

K4 FECEUOBMR

B8R WF LY Vol.37, No.9, 2023

BICiE, BAEOWZREY 12X )57z RC EM OB
BREATHETRT, Kb, CUENRE—X VMM,
(AW T AT A R 1, & 7 5 —T5, HFE—
xybmm%ﬁMm#%mLf%ﬁ%—xbe’

DI ONT, OOENEME L CHET 5 2 &0
%o RCEBH & PRC i & i35 &, Akdh, #Edn

FIZKFP ORI X W IERITALT 2 2 LT, AR
-ﬁ';J: AT B I L5 H Do Branson HI PP &3 X
2BEX M) LD, KR 1) ZRLTWA,

3
qur — Icr 4 <1 _ Icr> < Mcr > (1)
Ig Ig [g Mdmax

ZZTC, M, lIFOENEEREOMIFE—X 2

(7.=1.0, 7,=1.0), M. : HFE—X ¥ hDIGEHE
ThHb,
1.2
= 1 CRIFTE)
I 7o
—»1.0
S 09
0.8
50 o 0.7
T =06
|
5 0.5
N‘S = 0.4
0.3
0.2
=~
~ 0.1
N ——_ LY ¥ 8 V%
~
S w01
-0.1 0 0.1020.30.40.50.60.70.8091.01.11.2
* Mdmux - Mcr
Mamax = Mcr My — M, dmax = My
(o) OB
12
R RCPRC (AMF7E) )
I 10 {;1@@
" .
Ng‘ 0.9 20075 1] H
0.8
o 07
~|5 0.6
ARy (1)
sl (Branson PRC)
=~ 0.4
0.3
02
S o
L U e
~
~§ -0.1 .
0.1 0 0.1020.30405060.70.8091.01.11.2
+ Mdmax B Mcr *
Mamax = Mer My - M,, dmax = My

(b) H25 PR
B5 #EEERFEOEHMERE—X > FORIF

19



3 (1) 1Z PRC &M 23 L TIREBEAWTH 575, RC
FAZxE L Cldd/hGHili 2 5- 2 CT\Wwb, 73, Branson Hi
AR 0 EIC L ARBE T 2EET 5200
THY, HYBELBMOBBIZEIN TR,

X5 (b) 2, EHRABICIVESNAMEL NV &
TR O A RIWI KT — 2 ¥ b L, OZBIRO R
R EHRBOBRELS, FMEL VO —EHD
AR FRE WP O N AT SRR O A R K D) D R & TN
HDHZENGHMD. I, TR SR 7S
TR, WAFIRIEO TR GEWE) 2 EFLTw
Lzl EZLNDL, X512, 200 J7E DY K LA
XD FRRAT R RN R T 3 %0

Yo — 7 12O X, a2z ) — MR
OHEBAREAEOMEER L LT Q) 2HET %,

1 1 1 | Mpas — M,
efir=6'+<l_”)<1_ d"w”) )
I, I I, M,~-M,,

ZIT, M BR#FE=—2> b (p=10, y,=1.0)
Th Do FIHEMFOFRRATRERINEL, 57 HBRORE R
DHIH B & D ITARITHE D B L MIBIARAE L TR S

75kN | 7SKN

5705, A (2) &, ETRFICB T 2 %2 e LTl
B 200 FIHO#H R ITL A EOGEEIIREMDRT
fliz5-2% & 9ZE L. 512X Q2)ZRLTWS
25, () WA E LAV OB KITHE S B —IKE— X ~
F ORI ZREE L K KBTS TBY, dRT—5 D
FEH XD RRL TR0 Z 5 2 TV b,

3. IEEESMH AT — MTOBEHERIME
ICEZABRE

3.1 A%

X612, HHFEFVOMEZRTY, Fipfoar s
) — K5, A% 10.0m ® RC H KT (LLF,
[S10]), 27%> 9.3m, 24.1m ® RCT #ify (LLF, [T10J
BLUTT24]), 2782 21.1m @ H M ABHKT (LLT
[SRC22]), Z7%> 29.2m ® PRCT #; (BAF, TPRC30))
DS HFAEMSEL LT, 3RCAREREEZHVT,
AHMRATIC LD 1R GREIT) ORAIRE) B % 53 L
Too b & L2 IR TS H L, SEAE D — i e a v 1) —
MifaELT, a2 )—b XV ITRT7
LV (CA) EVFIV, LEAST, L—I, FJ7,

(@) S10E 7 /v 75kN 75kN

(d) T24

(b) T10E 5 /v

HrE2498m g

(c) SRC22

EMTTE  EIAR S
#15:29.96m

(e) PRC30 (f) 37k D £ 711k

6 MRETIOHE

(a) MRIE S5 T DBy E

- Wit 277
i L B TS .
. . 77
!%ﬁﬂ/fD P40 | k|| l
ca ™ 2340 e 150100 250

FN7:mm

(b) R IELFA 5135 K ORI [ D LR 43

X7 IFBERMOTEELOERRSE

20

BB R WY Vol.37, No.9, 2023



WE, PEKkABLI 7Y — b, RCEME L7z S10 1
OB BT, T24 X AL Hr e OKE - RE R B,
T10, SRC22, PRC30 ixdvkedingi (BIR - REH)
THW O NIRRT TH 5,

B 712 & ) IR ERM OTEK, Tk, SRR
PR X DRI 22l % 729 MG RS TR 1213
Wov#Enm o B2 S B h2SikiE s b, 20
B IR THRTESNDZ L DB, M LT
PWEEINDZENS Wz, [A—ofEiERicRilsh
7HMiTH o THMHIOBESR R 550D 5, H
arrz)—1%, b7 7, WHE, RCEMICMEHZ
EEL, WL EE LT, HiboREREIZ Sm, H
H ORI IO 1 30mm & L7,

3.2 fRIfER

X 812, FAMMNTICE SN FMARBE & A
NV L, OBBRERT . BAIREE— FIZFMESARR
D 1RIFE=FIZEFBL, SXRED £ 91T LTI
Wb 2 Z B L e\ — AB LU RC BV ETR
ZRL72r—Z2 (HHA D, HHML) OfREZRLT
Who MA 5, T10, SI0WCHEHT 5 &, JEREERM %
ERLEVIGE, BEARHEILAL, CHREOHEL 25
—77, JEMEREEM 2 AT HEIE L 2 AT I3 80L, ORI
DIEE % 0, JEREEEA OB X ) WA IR 2 £5
FEHIML TW5D Z L2395 h %, SRC22 DA,
I A OB CEA IREYEL A 3.91Hz 2° 5 5.57Hz
FT+42% FEBML TEB Y, PRC30 O¥H 1L, 2.77Hz
5 3.95Hz $T+43% FEERIML TWw5,
3WICFEM I X D 1H 5N 5 WA IREN R E 312, DT o
TR X W R I L CREIS %, EMER IR AT
m (main structure), FEHEEERM 2825 n (non structural
member) TEIL, THEEHME ) =467 5 IEME
MEFEAMCEE LS a0z ELY,, RSO
FEBLIGAOMTHNEE EIY L35k, JEREERM
(RS B MF R 4 AEL (& ELY — L TR
T b X5, FEMEEIBMIC X B FHRFE R E D 7
AT A1 LC, AR A, 13 B AELTY &P
PR ORI D S E SN A IR S A R 3 BT
WIPERS > AEI™ ™ DY AELLG/AEL " (2 X 08§ %,
912, FEHEEEM OREIFEO AR, B RT
=1 OEE I IEREE I & F A 2SR, S IF A
XA TAZ 8, =0 O¥A T IERE S S o Wk
FHIEMTHLI L2 EERT L, Kb, Bikar s
) — 109, FT 71303, WEIX 0.5 BREOHRE
LWAEERT D THMAREMOFFME 225 2 & 2%
Moo FERIIHET D, RIS, YPkAEa > 2 —
ME1, CAELVZVIZO0.5 BEAT 705 L—
0SS BREOHMBRE AP REEMOFFM% 5 2 5 &

B8R WF LY Vol.37, No.9, 2023

15 1 VLR [ ¢ RCEMIEISN T (A AR
”\5 ¢ RCEMili LIS 2T (HHA)
| (@ JEREE A L
N L ANESIo
£ 10 [N
L? 1 NS 08
R 1 T10q f =80L,
w0 ® Q}T24 f =705,
X o f = 55,8
& 5 - V| =405
@}’ f—iii‘:_"—
SRC22 “| ¥ AN
: PRC30
O .
0 10 20 30 40 50
2% L, (m)
K8 EHIREE R/ DR
1.2 e
] e ]
LI | ]
= 0] ¥ | ] ]
% 06 ] ]
R 04 ] ]
02 ] ]

0] ] ]
+EE AV )= b + 7

+hT 7 +RCEHH
(200 X 800)
12 0
1 1 1 1m
< 107 ] ] 1mTI0
~ - 4 i | mSRC22
: 0.8 1 1 1 1 a1
\\,_\K 0.6 1 ] ] ] B PRC30
R 04 . : 4 ]
0.2 1 1 . g
O B [, i . L T h .
+RCEMH  +RCEAM  +RCEM  +RCEMM

(200X 1200X200 X 1600)(200 < 2000)(200 X 2400)

MO JFEEEMOREFDOEMHREA,

LTHELNTVD, 72720, L= T 7, HBEIIH
HARDNS N &, PERAEL T > 7 ) — MIP AL T
C EMEE DA RIE RAT§HEDS— TN ST L
5, EHFHTERT S A v Mdd kv RCEMILE
SOBME &S IHMBRBAET T 2E0CH Y, BEL
TL=0~08 HEDHMICH Y, & E2%800mm Djfr
A>3 BEZBRGML T A2HRTH DI LD 5%,

Fet R A O H 3 X 2 HIPERE S DR T R IZow
TEHET 5o O HILERIZ B CTHNFHEEAS R A
MIET 9252 8T, HRERDHNTEIENIKTT 2 2
L2 Do M H b % A5 3G O MIFHIEO AR E
Ao V& DELTYAELG I X ) T 2, 22T, 4,0
T j A H OB T O, AEL G 13 H i
AR0ME & U CHRIEREE M 2 Z 58 L 72556 ol ik
DSy, T, AEL XM H A & U IR
WEM 2 ZE LS AoMFEEoM s 2 £ A4,=1

21



1.0
09
0.8
0.7 +r7 0.7 +——*
012 012 012345
J J J
(a) S10 (b) T10 (c) SRC22
3DFEM
O ig=
7 J—h
ANTT
o fg
e
3h
doj=1-117—
012345 012345 h=250mm
J J — h=350mm
(d) T24 (e) PRC30
K10 {HiEEMESEEESOHITRIEDOBINFRIICK
X RE

DOWE, M H#C X 2B T 584 L v 2 L &2 EIK
T 5

1012, Higa 2y —1b, FI7BICHBEOIE
HERE A L oo i H M E2s A o PRI O A 5 AR %L
SRS RBE R RT, M 1, TH B, ML MG E
W CTHY, SmBEZERELTVEZERS, A
XY 10m BREOHOLEIE 1 DO L ERE XNk
Vo Hh e, IR ORI IR O 5
FEBLAMTROT— FEIMICHEOE, HiHMICH
WL S AP TH 5 h XIS OB S, L, 13
H#BECH Y Sm S — MR TH 5,

M2 5, HHEo®mE &Il EHBmicsvw
Ao PR 2 WA ERTE D, M T 7, B LK
THEWHET Y 7)) - POKTEA/NS NI L5 H
5o T, Bl 2 ) - bOFEES h)I250mm TH
5—F, b57, HBEOEE hiZ350mm THY, @S
AEOHE, i HHOE B IS B W TR 2 A L VI
JEFA O FEIH NN 270 EZ b5, H
WA BHF IR KRR S, A, 13 0.75~0.85 F2
ETH Y, Ml H MR T 15~25% FEEE O 1%
P B2 HEAMET 5 2 L3505,

4. FIE@BEEOI> T — MIOBE R
(FRIEDHEERE

4.1 SEREREOHE

PV EOWMEERICESE, 3 v 7)) — MrofiFmi
DFHENELRET 5o

—# 7% RC Hi 3B &£ O PC Hr D HIFRITEIC DWW T,

22

35

] 3R 20 Ly = 10m
3.0 3 il }

25 _
3 IPEAS T 520.65

20 ) pmesiEk |(L25a0ia)

W3 -
15 3 P
o Jemn N\ LT N =2a
O g V(@S
05 3@ lad fof 1 T
ol a
TO.ZSaO

11 REREREOHEFEDHE

R DORGHRRE L MRS, EWnmARIEMLE (BT, fEk
HEET5) &9 %0 RCHEMIGHNT O OEHNIC X 2 I
TR LNLA, FEHEM TRESNAMEL X)L
TIHET OGNS, TGRS ORI 512 X 5
B E MBS N B 720, ERHANIIETHETE %
EEZOND. —J, PRCHFIIH LTid, OOl
AU X B FIPEEC T 2 R U CHRICHE ) e B 2 it o
HEZAT, HERLEOB T REVEZ W3 5o HHRIC X
5 RS EHE;BRE I N GE12E, PO T
B X B IV & R I D7 5% Z R L T
AR 2 5 (DU, FEli e 92%) 35,

X 1112, IS SWER O HEOMEE RT, ff
AL, KB ICEXDVRINLZHENNT A =5 a %Y

e UTL/ABIZHZONTHATRERICEDRDL Z
ENTEL (L IZHME),

v

"7, @)
ZZT, vIPIEME, FAIZEAIREHTH S,
KA, Kr—2A0%&i1Ea=03~04, a=060D

I TEBICHENMLTWA Z L0 b, ZOHHTIX
FhEN 3 IR, 2 IR (L/v=3, 2) »PFELT
BY, FIHMEI X MBI &5 o B RB A —
HTBI LI VREVENT 2, 20X RISES
IR CTHM % 3R I S A 0A1E, M mIME RS L <l
BARHAK & SEBT 2 2 Eh 5, KERICHM RN % 57
i3 2BEEH L, —HT, NSO EILTITEELR
Bid a (3 LCHiE E 22 0, AT PR 0 3 23l B AR
BOBEEIIRITTHEIINE v,

ISR EMOHE XU TOTFIETERT 5,
OEWTHA R EL 23D X EHERE i, (a =a) %

HET 5,

8% 8 KW 5 Vol.37, No.9, 2023



@A T = 0.65 e L TSR i, (a =1.25a,)
BHET Do
@ i,,—1,0<025a,d L 13 i,<2a, (=1.25a,) @ &R
WAL CTH D PEREC X B 5
iy —iy0>025a0 00 iy, =2a, (=1.25a,) ISA B HIK
WTH Y B L BHEDPLE
FR@THITOEI IS X IR T ROBIHIMEE L
THRO/PNEVIIHICAS 0.65 ZWEL, @ITBVWTI
DL EZOFHBELEIHORFICLD, TR TR O 5%
BREDOWEMEHETLHDTH S,

4.2 BEHERFEYMEIEOFEAE

Y 7) — MERENMIETOOE DT DL I
R, MK & o TIEREE M ORI IBIR R 2 %, &
MO O % TR & O— K2 T HIRE L V) fi
— L7882 G, SR E» S 5HET 5 Hik
ZRET 5o

1242, FRATREA R EL, B OB A2 R T,
PR REA A YE EL, (&, O OEINOFERH D KL
AT LB S TP T B & O IR SR o M35 5 % £ 58
LCHET 5. HRMICIE, EL, 13X 4) 12Xy #EtT
D% F R L TR EICERSE BT 5,
7e72L, W AR 5 KFEE i AT 50 0EN
i B b o R & N U CAHRREL 4,12 X 0 Wik % 4%
W3 5,

El, = EZL+4,(y,=e)’) @)
— L 10 1 5
¢ SAEA, ©)

ZIT, E AWM EROEEY ¥ 7, 4,0 £
THIRE R R O WAL, 1, 0 F5H RKLGHR IR ) o Wi =k
E—RX UL,y AT T EHD L OEHM L FE TORH
HE, e D UEIN L IEMEE T & B LA OTHN
HIMIETH 5o

RC, PRC ## 4, THEEICHITOENOFEIZ L
LM T2 P SNE5E, R RoMAQ T HRZ R
TREXTHLR Q) LY HEMRE L (=L,/1) &H
ET b0 Q) D My i, RRIHERBOBEKE %

= ) —h Gy E Al Ay
4h PR
RCT MM ng(_

e (A7 LiRi%F)

e

l a
DXL H

e OO

12 BHEEREYEN £L, BEOBE

8% 38 KW S Vol.37, No.9, 2023

5700 R LIS X ) HET 2 LEND O B L %
BT END, EBEFIIBVTIE— RN G & E
B RERBEEZINEL TM,,,=08M, L LTI, &
DOWE, 1,%0.11,+091, %52 %, PC#HM i+ 550
£ ) WX FME DMV T 2354 L 2 WIFE I, L,=1,

L35,

IR I I LT, BUHIIRIC I - T EME L —
PRPEAHERR T & 2 R 3 SR 73 5 B & A R I
WCHAD L EZEZ ONL, BilEa v 7 ) — bBXOHLE
25 7E, EHEBEBOHEANOFGPRKECEMTH L
EDD, REITCEETAI LD/ TH D, 72751,
FERE &I NI U722 ARE L 2T 5. HR)
REAE, FMEE KT bRV BELEZ AT
Biga ) =Mz LTid, 1=0912, MiHEHMD
RBET 15~25% FLEE O EREEMVEI N 3 2 52K T
T5ZENOEMREIZ08 #F LT, — RN AMR
¥ 1=09%08=07¢F 5, BLBEAT 7L 1=05¢%
T5o —MIZ, L= RPRAR T Y 7)) — FREOK
WSS D Z OO IEREEFRM 2 ZRE L TH RWVAS, W
MAVNE L FHIIPNENT LR LME L CEET 2 DM
EHITH D,

4.3 REFEOZYMEDEAE

F 202, PR R RIE EL, OHE 2 T o7 Y%
TRT, TITTIE, BHFLHRIALNHEL TS
PRCHi (L,=29.2m)" Zxf% & LCTREHEZ TV, 2
EFLORUNENGET 50 JEMEEM L, Bl 2
MWL LT, Bl v 27 ) — MEIE 2420mm X 5
E100mm (1,=0.9%0.8), I F 7 1% 250mm X 350mm
(1,=0.3%x0.8), % (X 250mmx350mm (1,=0.5Xx
0.8), HEAAE 2>~ 1) — Mi& 2500mm X 500mm ( A,=
1.0), CA EV % )ViF 2340mm X 50mm ( 1,=0.5), L
A F 7% 2340mm X 190mm (1,=0.5), L — it 60kg
L= (1,=02) & L7 fitki H A R S 12 IR
WERMIIEE OB EZE L. FEMRRIE R — oLtk
RET D 10 IERE DR RH T — & DL O FHE RO
PHARLCW5, 242~4 5SHz BREOHPHTH 5, HIH
HPEAT 260km/h DA, 2.89Hz & 72 5 & 1 KILIEATE
S %o R, FREAGREARIAIE EL, & AW A %)
BIVE EL OO FEREIZ RN T 0.7 HETH ), R—EE

x2 BHERFEMRIL EL, DEEFEOZLSME

FE HEE Ik
j-UN fie/ | A A %D [iE 373
M| A A - i - e
O OER - H - - EE ZIE
1 () 45 242 292 329 | 200 | 238
Elog/El, | 237 | 069 1.00 127 | 047 | 067

23



2 & D IEREESM L OO E ZFNENEET LI LT
FER D e/ L O WA IREY B s & O EL,/EL % #Y)IZEF
liC&TW5D I EWHD 5. EL/EL OEREIZRAT
24RETHY, REFLETHEBETIMOALER LT
127 $ D KREWlEZRLTWBED, Zhida vz )=t
MROY v r#ERiEa 7)) — FOE SR T &2
Rl RESEEL TR EEZOND, £
oY v 7Ex 1348 BEkarys7)—-roES2
300mm ERET S L 42HZz £ 0, FEEED EMIVEZ B
LS B

5. £&¥

AT, HFREBERB IO DAOEEOEDa Y 7
V) — MHFO TR O FHE T B S B WA 2 AT o 7oA
BARL7,

- 37 — MM OB AT RS X OVE ST SRS R

WD E, MR LT ORI X 5 0 OE o

EMTHIEDIRT 2 Z M L7 e N2 % L7,
SRR A R L LA RS LD, JE

3% 50 OFEFF M A~ O F S 2 &b L7z,
-3y = MEMOOENC X ZHIVET &, FERE

FEEM O RIVES 5 2 £ 1 L 7247 o i EIE o fili 5 5 E Al

HeRFEL,

24

X #R

1) fEASEE, WS 8kl PRC #F O BRI RRATIC X % O
OGRS BInB B R O BBURYT, AR AMH
# A2 OBHH%), Vol.77, No.2, pp.l 467-1 476, 2021

2) BHEREHATIIIEIT M | BB S SR AT - R (2
Y7 — M), AL, 2004

3) Tokunaga, M., and K. Narita. “Evaluation of Vibration
Characteristics of RC and PRC Beam Members Under Cyclic
Train Loading.” EASEC16. Springer, Singapore, pp.437-443,
2021.

4) PR, BAREZ, Wi obAROBEEIIHV S
RCHF D HFWITEIC B 52— % (i) - AN -ID. =
) — b LEERGR LI E, 14(2), pp.251-254,
1992

5) Branson, D.E. ( 1977), Deformation of Concrete Structures.
McGraw-Hill, New York.

6) MHAGIIE, JOUREHE, (WS, BIEEBILE © JEREE R 2
PHEGD & O O EHEEOIRBYFIEIC ST IR BEERHE. TR
Soxim S A2 OB JI%2), Vol.75, No.2, 1 1451 153,
2019

7) RUKSFIE, WS JEREETM 2 ZE L2 BERD X9 0
TR O TR DR T, BRIk AL (G -
HWET ), Vol.76, No.3, pp.580-596, 2020

8% 8 KW 5 Vol.37, No.9, 2023



)BT —

%

REBAWOYJ L—IVOREBRERED

AR BEHERE

Wk REE E

e

VHE BT

Simple Estimation Method of Buckling Temperature of Continuous Welded Rail Considering Lateral Track Irregularities

Daiki YAMAOKA

Shingo TAMAGAWA

Yuki NISHINOMIYA

The control index for buckling of continuous welded rails in Japan is set based on the lowest rail temperature

increase that buckling can occur theoretically. However, there is a considerable difference between the index

temperature and the buckling temperature at which the actual rail buckling occurs. Therefore, the current

buckling control index may have an excessive safety margin for buckling. In order to improve the accuracy of

control index, it is necessary to estimate buckling temperature affected by lateral track irregularities. In this

study, we have proposed a method for easily estimating the buckling temperature of continuous welded rails

considering lateral track irregularities measured by a track inspection car.
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Quantitative Evaluation Method of Lifetime Prolonging Measures for Electronic Signalling Equipment

Hiroyuki FUJITA Ken TAKASAKI Takuro SHINDO Tsuyoshi KAMIYA

There is a strong need for prolonging the lifetime of electronic signalling equipment to reduce the replacement
costs. On the other hand, the availability of equipment has become an issue due to the recent shortage of
semiconductors. Since the actual lifetime of electronic signalling equipment depends on the lifetime of the
electronic components and solder joints with the substrates, it is possible to prolong the lifetime by selecting
suitable electronic components and improving the environment of use. In this paper, a method for quantitatively
evaluating the effect of lifetime prolonging measures was investigated utilizing the developed method for

evaluating the lifetime of electronic signalling equipment.
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Typology of off-Train Evacuation from the Viewpoint of Information Provision and Sorting out Issues

Ayano SAITO Takayuki MASUDA
Tadashi TAKAI Kana YAMAUCHI

Hiroaki SUZUKI

As a baseline study on the provision of information to enable a prompt evacuation from a train, the types of
evacuation were grouped into three categories: immediate evacuation with passengers only, evacuation by
remote instruction and evacuation by Staff Guidance. The web-based survey has shown that there is a certain
degree of role awareness in helping fellow passengers each other during escape, and that cooperative behavior
can be expected. It has also shown that those who understood instructions more clearly tended to act more

immediately. Thus, it is considered important to inform passengers about their expected role, the flow of action

to be taken, and the overall evacuation process.
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