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Evaluation of Relationship between Water Flow Rate and Tangential Contact Force of Wheel/Rail

Using Twin-disc Rolling Machine

Daisuke YAMAMOTO

In this study, to investigate the effects of various experimental conditions such as circumferential velocity of

the test wheel, amount of water spray, and contact pressure on the tangential contact force characteristics,

experiments to measure the tangential contact force were carried out at a maximum circumferential velocity of

130km/h. The results show that a small amount of water on the contact surface has a great influence on a

decrease in the tangential contact force. Furthermore, it is clarified that the amount of water between actual

wheels and rails when running in rainy conditions may be extremely small, when the amount of water intervenes

on the contact surface is considered as an inverse problem from the experimental results under several water

flow rate conditions. This tendency is similar for all contact pressure conditions and is qualitatively consistent

with the actual phenomenon.

F—U— N HER V-V, SRR KBRS,

1. FL®IC

RBEZ 1D &3 55 L — VI OSBRI,
38 L O Wl O E % T L CHURB W ER (v
bWsb [75v b)), V—)VEHIERIZEGZEL SE5
ENDHB, TOLD) RIEMHE, HEAETT AEICA
P BRI & 2 ) Pl 2 AL 2T TR, i
L — U T3 B R 23RBS 7 2 7 o U R WL3E % H
THWRDOBGENET I —RE bR b, 20D, W
i K 2 W E % RIRICBHIET 5 2 &2 E 5,

COMEICK LT, B 2 B TS X0
LCHENZMESE: PEY BEFESNZE, &
D%k - HEEZVHRIRMLINZIHRT 22 %
AL T 5 FEREFHEROMED 12X, iRl —
VOB RIEIE L 72 & SN b, HEOWE % KK
THFEICHTAE5HOREME LT, B/ L—IHoO
B2 EE T EHE L L LR ENS, &
DEDBEZINS, INE TEBRWIFEIITbIEZE <
DD B B B 2L, FEWHEN 2 V72 TEBRTIZ,
i L — VIR IRIE & 7 5 & X OKiE R
HRIE & RTINS L, B L E L BICIAARDT B
WERAERBRDONL I YY), S50, #HiEE L —
W Dl % — it o P R BR R O HE il TR L 72 2 IS
KB % O RS TR ERTIE, AR
OFEMEIAR & Z OFREER, & L CHMIE O JH 08 5

*  POBTIFRETERS RHEIERITEE

% 8 KW S Vol.37, No.d, 2023

R R, HEE)

DS, WEMRGAE D & X \HMLT (AR S B H o B -
WA A H = X BNELS G52 EAHEY Y ShTwn
b ZTO—NT, KEWSLETIE, s L — L oHi
HiiE, BT SRR L 2kET, KEH SO
tNZE R CEM L Tw b 2 E 2 Sha s Bk Tk
SRR 2B, b [Hil L — LR
DERIREE TR KO (IR Wi
DHLBETTHHFICHMENTVUD LIEE X B\,

ARECIE,  H O I % B SE B AT IS T 5
Tk AT, 2 M B 2 O 2 B I E R
(1) 2k, FEHl /L — VL RS oBmETE &
72 B 51 T OBOK IR & L O IR & 8 B IS
i 2. ¥72, BNEBRTOERIEENSZ D F FEST
BoER L IVEHObDOLIE R )N & 2EE
L, BRI L 7238008 B & BT 9B 30 < BRlist & o
KB X 0, EBIG L ENEBROBRICOWT it S,

El/—»
DIERRIE

v

Er ] |
(YA

L— Lt ERER
MDEEIEM

X1 =& L—ILEISET L72KE



2. BIEMRICHIT BB EOBE

2.1 BEFEHOEM - BOPA DXL

PESRYS Tid, & L — L 03l % % 30mm O
—F /NS P 5 A B D B fil CASRE U 7 JEAENY e B
HWEEBRIZE Y, WEREAMED L X OB OB A H =
ALEFABELTVWAE, T TR, ABHEHOTRYRE
—ESME U ClEBh i X 22 B BRI X D,
SRR DOHINE A O sRBHEAC X 0 FERH AR 5 £
TOMIZOWT, HEmEIR L 2o REER, HilmEo
JREICEH LTI L Twb, DALFicChex gL
W, FEERHCBZ S NHR 2B TR 2 1R,

O KW ofE & & I o RmERIZT 2
7o, HRIIARBIIBI L C— @ fEIcfaflT b
(Phase I ~Phase ), ¥ 7z, &Ml A3 2 5
13 EERIRBUI R E v,

@D KL OB & D R W ATEFE T 5
& ZDOZGRO I THT 5 BB T 5720
P RBUI IR KA S TR T 3% (Phase V),

(@ HEMMTHE O ] 2 EE DS EF I 30% LT & v 4
T OB RS ET I 5 2 & TR
A& ) K& WHHINZ RS,

VRIS & KM S OB M O 22 S Bk AT 12
RBAEAET 5 B0 C, Bl i O BEIRIST7 760MPa %
WET 5 E S NDH L — VOB T 2% 2
B &, PRBHI g AR Tl & L — LV ASRIELS
FORAEIEN S L ZEHNT 23 E 2SR
Vo Thabh, HEMECTERT 23R AO AL DR
FEINLIRTERVOT, KBTS HEmm
T LRI DOBEIEA H) = X DN ZBEDPWLEL B b,

2.2 BEMEPKEBRED L EDERNEHE
BEHR® Cid, 2.1 Hi & i) UakBraeid 2 v <, ki
PECORMDMERETBIT->THB Y, SRR O EEE D

—>

el

Phase It

v T
Phaselll PhaselV

Phase I Phase I PhaseIll PhaselV

HEAAEE Q EatsM EAMEM YV ZRAEMER)
RETEYE FZEEWBE REEERE REFERE

ERNRY
(ﬁ&ﬁM)ﬁ

| Phase I'

EBE g
(a) EEHRYERRBEOEMER - REEROEIL

Phase I Phase Il Phaselll PhaselV

— P —rr >
MEALRAE  BEARE MRS B L7 Wé FEREIRAE
s, [ER [P b
L— Ll Z: », », )))))))
HERA Lo 158

RN RB0BMEBTRR
(b) 2ARPERICK HABRBHEDEMEOLELL

K2 ERAOHEM - B X HZZXLOERE Y

BEANIRRE 4 BEAR DRI DR A B2

20km/h FLE F TN 2 BUCHZERRE O 00 DU £ TR
TIRBAHBIEZW T BRI L Twb, $72,
ZOHEME LT, HEEHIT LY A Y AKIZEE Tz
L7z ZITEH T2 KROBEHINCEVELL2HEE TA
5 A X B E O K/NERA S W H SR X Y S EES
DIGFGHEE 2R D B PGHT LB L TEEL TS, B
R, HBIBENTL S A Y CTIEEMNEERTT A Y
DKL EAZIELI N Fa T L—= v FHS AU B8,
il L — VI OBME LT A 7 A Y R oA
X0 THICE Wz, FEHBEERTIIE & L — LAtk
B X DEES NS Z EIZFHRMICZ LTV, 20—
JC, BEEN L & QITROBLIIHINT 5720, Hi
L L=V oK S OFRIM % 88 UM ~Z AT %
KEDHMT A EE 25N, THIZ XD RIS
BERRNITTWA, 20X AL, ¥
TOEWHENZ H W ETERTD [HAERK (=K
TRBORAME) LEEOMR] & L CRRICHEZR?
EINTBY, ZoOMEMTEEMII—HL TS,

LA Ledss, [HMEICATES 5K &SRR
DN 70 B4R R Bl 25 KRG & 20 2 & D[ H
BREBE TR ROBR] 12O TIZHE TR 25 720
D7z, #3 ELECERIIHHGT 5.

3. 2 HEABRREZ R /R DAIERER

ORI 2 A8 L 7ot D e 9 rid, SaEiio 2 1
BRI O BRI K 2 MR L CHEMB L 72,
BRci, BMEESER L — VoA L REL %
HEowElL, WO MHE, HMmTELSETRY
FOWokiia, R ICEAT M E (FEMmE) o4
DOEBGMEE 272 L & OB OB REE T

RN FBORIMREFHM L7z, HimaERg & L — VRGO
WK 13, 22 HUBIE SRS TR & JIS 50kgN
L=k L7z, %l RERZ DRI ORI EE
T5720, M—RdBkEzr S FIELERFAETHRIEL
T L E Lz TD70, HEMTmOBERISER L
TH: U % Bl ] o BT AR D22 02 X 5 EBRGERED R
2Pk 5 2 E2E R, MELTN)ROFERIAT
T RIEREL BN OITo 7,

3.1 EBREE
FBERED A T 5 KM 2 HigRBREEEO—>2TH
% [Hl - L — )V i 57 e | (3) 2 H
W7o ARREREEE I, B 500mm O g B & L —
WRBROMAEE TR L TBY, EHERK L -V
TER 3 2 3MNE LM% L 35720, WET7 7 F 21—
(2 &0 B EREREG 2 L — VBRI (WM L 720 FEBR O
L= VO TEHIIZ /A0 DA EHT LY A4 7L — a8

8% 8 KW 5 Vol.37, No.4, 2023



X3 KEBRMGTOERIAERER

WEINTVEZEDE L, ZO%E, L—IVIdiEdp
D NN T HG Bl L CTW 525, S ko
fRE & 5 % 720, AFEREEE © 1 5l 5B 2 4
1.4deg. M i OFEMCIKEE 2 HIAFBIICIR S L L7z,
FERTIE, BB & L — VIR 2, AT A
T v 7 O \VHLE LW E I 72IRE & WS L
HIEMRE LCHM S,

YR IRE 2 gt U 72 KBRE S COERRTIE, SR H
DO % KIEHIREE & 35 720, WokEE % AbrdkiE
DB T 3y by IV TRHRETSE LB, R
T DFEALALE O L FB 40~50em 7 (27T 72 2 2OV Seds
A & FABRR O LML 1M TR E BHOK L 72,

3.2 EBREMH

EBSEMERVITRT, HEHRINEERIE, TkiE
ME L ClmEE 130km/h THF o 720 MTE ML, &
il L — V[ OBl & A2 L7z 15kN & AR &
L, = OFEBTIILKDOLDSKN & Lz, 72, &
g O MNE OB I OBLE 2 S, TRYFEE 1.0%
DUFICHIBR U CEBR 21T o 720 BOKMEIZER 1ITRT
Case I L Case I D25 L, KoOWmEIZ11.2~
183CTH o7z HEIZ, Case I DEUKEDL A\,
WU, BOKRR D5 L EBLOBRICOVTE R b,
L — VEHTHNZ - 72K 254 T HlG L — U RS fEE &
NLEBEL, ETHOHE LIV S bk
BEAFET S, EWL — NV OETERICHK S Ak E %5
W55 &, JIS60kg L — )V D41 65%52mm’ & 72 1
1.OmL TdH - 72 (H4), B L — )b o HfE %
10mm &9 % &, FEATHEE SRS b KED

=1 EBREH

T (kN) 5 15
B K HEALE £ (MPa) 629 907.2
HertZRmICE OGS REOXE 3 422
HEFAOKES (mm) EROEE 126 1.82
FAEE (km/h) 10, 20, 30, 60, 90, 130
FTARYE(%) 0.2,0.25,0.3,0.5,0.65,0.8
BUKRE (mL/%)) Case I #926mL/%y

Case I #9500mL/%y
KB (°C) 112~183

B8R WFHE Y Vol.37, No.4, 2023

8 ———
2 5 | -
4 Y L P S—
f.'\z 3 700493 x R

1 gl oo won frommom o i oo

0 .

0 20 40 60 80 100 120 140
P& EE (k/h)
X4 R=E#HL—IVICRELZEZDOBUKRE ERR
E OB

AR 4 £ 72 ), Case I & Case II DK R ASHL
EATRE OBl L — VN AR S 2 e KA K= 12 b
RCHHGL B ENTh 5D

3.3 EHAILE

FRUTEH I, #RAREICER TS Vs T, L —
VR~ ORI (WE)N, £ L CHRBG & L —
WkBRHG DO ZNENOJHEE v, v, & L, BREEEI
BT 5@ Ic L 07 Y v Z R 1.0Hz TF
NZENEHNZ AT - 720 Bl s o Bl s e (L —
WV ERER G & BEfhd B A T o iR 0 %) & oy,
3oL, BRI ORECLEE L 7 2 BRI O
N F, o ET D s 13, GHIME AR (1) X Q)12
FRALHBETRD S Z EATE, MR EER ) %
RN CTRLZfEE 2%,

T,

w

F

xexp

(M

Iy

100(v,—v,)
S=E 2)

Vi

4. BERNDAERROMER EZ OFHE

4.1 FRE CEEHGRBOFME

IRIEHE S BT B 5B o JE 4 & BRI R B D
BRZFMT 50 TR0 E03%, MEISKNDE EXDFE
B R AR S IR T BKREOSFMFEIABDOLEBY
T, ERIREE TR BORERFEICR L7 L
B OMEX I ENEFNOMEXE 2 FE L, €OLT
IZRE L2 TR & OBUEDSZ N EN ol % BRT 5,
X 5206, R ORI 2 WY 5 & IR
CHUTHBHET B & 9 ICEBT 28T A Case I (FH#)
& Case T (el ICHLBLCRO LN L, BUKKED
A% Case T (#) CTRIBEE 130km/h O 5 (250

3



~300 FHAHIE) 2R L, FAMEO# SR EERD
FRENTDN S WIS ENFNICEDO SN D, SIS, H
TIREUE, JEHEEE AT 30km/h FEFE F THINS A MK X
IR BAEIDFD S, B & FBOB & % -
TWhe HUKREDZ W Case T (R DR IRE
1%, Case I (F#) 0L XX DET/NIWERNDAD
SN 575, JEEEE 60km/h 2 S 8 #EE 90km/h TREAT§
% EHOKTRIC L 57T 0.02 FEETRE { v,
KIS COBMMBRENE, [ — kB8 2 v C
SR L 72 B e th o b & OB BRED 035 ET
Hotzl VW BEEETHE, HBREMEOL XZOEB)
BRBUIH L TR LT T CRIBIIRIR L TB 0, Bl
WCAFET B D 2 K OBRE R R % B2 245 TH
LI EDGMB, £ AT, Case I (FH) THHEE
130km/h O & X OFEMIRENIIA BRI 2 K X 2 ZEH)
WO HND, THFFEREOMINC XY, Mk
T 5KESELS ) RFMICEI Yy FRIREE
Lol:lHOrEZObN5, ZOLS REME, fifE SkN
Oy, 51, B THEM L M E 25kN O A T
bHEOBEMDRD Sz, 72, AFTIIREOHS
FRLIRE B L2, BUKREER 94L/ L LS
DL THERIREIZ LR L BIZABETH - 720
VLA S, KM BT 2 B BB o
BIFR T, BEMIARBUIRIRIG & IR TNS &, R
30kmv/h 2 F TORICHEMIREIZ 2B IR L, £
Ch S HEEN F 2 & BRI AR B R & 7R 3 IR
T e REKA 2 BT 205 L 2 B 2 LD h o 72,
BT, KR COEMNIEL, B AT
BN KT S T TER R D Y, HOKF R DR
D4t & LTk L7z 26mL/ R DL ETh i,
HOKTE SRR B ORI K & 2 B R T S v
S DG Tre MEEARAFTEIC DWW TIESCHE 2 & P

&, B2zl o 2R E VR B,

4.2 HEHETRYROBEFROHE

i # 15kN O 6 OHIIRE L 37X OBk % &
i %, &ZCTl, FHET L ICHBITRED 30 B
VLRI 52 LT B B0 & BRI & 2o, SEAfIX
] & LARD BRI E TR KT Bk
AL 720 B12103, X5 IR E T Kok
PRI Lk & Tk 72 & it o g# X T
Pl 2 AT\, FOREE, FNENOFEHHIEZO LT O
TR E OB E 2% FIE S L2 F & ERRER
26 17T WUKFRI &2 Case T (#9 26mL/ 45)
H AT, Case I (8 500mL/ %) % kkth AT
R o

B 6 (a) DR 10km/h DA, 0 0.3% £
EF TRERBRBEIETREL R LEMDRD SN,
FTRY)EHP03% U EERDE, BEHRIRBIEEZN
0.15 HithDfi T BLRA—EL RV ANREL 2> Tw»
5o FBRIC, JEHE 20km/h A 5 90km/h D54 (X 6
(b) ~B6 (e) TH, HWOKWEIZ X ST EEH ) L
T 5 LM AT 2 KEDMINT 5720, IR
BUIZNZINWNEL o TWDD, TX)FEO KNI
LTI 6 (a) LFERIC—EBIE > Tnh, T
B 0% 5K 02% &% b & EICHBIBRBAITKEL
BB, WA & & LR CTHANGNOTRD
IR 2 5 720T, KM EEOFEBRTIE, Bl
KEERIEE 5 TWVWEDT, TRVEO XY /PAE VS
e SEMEI D52 2T TR FIHTHO SR L 2
0, EHIBRBENSWETHNT,EEZLbND, &
LT ML), 7XYDFEDIH02% 2559 0.8% F
TORMPATHERNBRES LR -oTWVEEEZ BND,
Bkt CRMI$ 5 &, K6 (a) &6 (b) oM

=3 LTHBY, HokiteE EERIRBOMRIZOWT B 10km/h & 20km/h DRHESMETIE, HUKER2Z W

0.12 0.18

& 02 ! ' : 0.11 Sl =

£ o1l 008 0.06 el B T L. 015

o5 0.08 0.11

by i 0.06 o

w0 0.04 0.04

’é 200 : Case I (26mL/%3)

\__% 100 /ﬂ—\ vod /&-\ —;CaseH(SOOmL/ﬁ)

N pd 60 ) e 60

% 0 ] ” ) \ va0 v va0 v20 v10 v10

0

06 0.27% %

= Y 0.30%] 0.30% | ! 0.30%

¥ 04 \ - A A

% o MM ETP MR ""?“‘ ~ f

¢ 02t / : | A L bl

ol !l 020146 aae ! i " 0.27%

0 100 200 0.30% 300 500 600

Bl (70)

K5 BUKREOERDFEICETBFENFEE ITANYROAERO—F] (FE 15kN OIFE)

8% 8 KW 5 Vol.37, No.4, 2023



0.25

R S 4
i 00'5 o |Acase I (F926mL/%)
- o P . | A :Case I (#J500mL/%3)
0 0.2 04 06 0.8 1
I EK(%)
(a) FERE10km/h
0.25 e — ‘
=
g 00.2
& 015
& 01
# 0.05
0 i P i
0 0.2 0.4 06 08 1
A (%)
(¢) JAEEE30km/h
0.25
ﬁ 0.2
¥ 015
8 o1
o
# 0.05
0
0 0.2 0.4 06 038 1

5 1) (%)
(e) FEEEIOkm/h

0.25

O i
)

A

< 0.15

ERR R
Sof

o

0 02 0.4 0.6 038 1
gAY (%)
(b) HEF 20km/ h
0.25

02 | Ao bbb bbb

0.15 1
0.1 %
R ERPS :; ,,,,,,,,,,,,,, f fffff

'é'K U Y(%)
(d) HEF 60km/h

BRANRE

0.25
0.2
0.15
0.1
0.05

B ARE

0 02 0.4 0.6 0.8 1
I (%)
(f) JERE130km/h

K6 REREOERLDIFMHICHEIDZBNORBREITANIROBMFR (FE 15kN DHE)

Case I (frfaaF)) OEMIBRHO K »HT /NS
MASFRD LN D DS, JHMBEH L L CTKOBIEAKR & <
7 % LM OWMHIRESHE T O T, BukitEick 57
BRI %0 2O—TT, IS 5
ZENTEDKEIIZBAND 5720, WOkt ER
IRBORN T T HBIHE TR o b, HHEE
30km/h *5 90km/h (K16 (c) ~6 (e)) TlX, £h
FNOWBIHREL 01 BEL NS >TEBY, 35

IMEDOERBPNEN ENSLIRTE S, b, M
6 (f) ®Case I (HLAH) OEMIREAKE A
HiE, 418THRRAZEBY T, T TEFHMGL &\,

LI AT, EWHEMEHWETER TR S W
IR TIE, BRIIREATT XY FoRme & Hi12—
BEREL B, 20k, $XYBEORME & b ITRHEM
2R e L Enb2%, B6 i3I o
LWZRLE D, COHBE LT, EFERTINIS 3
RO, OB CTHEIICER 2 S el &
CEHIN S 7z H L — OV B O BEEAREATK & WA A
BANS W E TOREE — D ORI 72D 72
W, BHNEBRO X IR BERRRO LM CRIINS
NI ZZORENELR->TVWDLEEZOND, T
b HMHOERIIFEBRFMOMEILZDOT, WH
ERIIEST A2 XD il TR TE 5 L EZ S
s,

Vb, KBRS BU 2 EBIREE x5
DOBFRTIE, 2 M RBEEE 2 72563 kB o3
fltif O BEAR AT E HARRE & T B 720, TR EPUP K
WHEIPE S K X WEIPH E T, ERIRBE BBt h—

B8R WFHE Y Vol.37, No.4, 2023

DI Mot Tz, TO XD BIENIIHUKIT
BICEXOTRME R D Dol TLT, 418
B, BORI RSB ORI K & 2528
BTSN D507z,

4.3 ERRICHT HBUKREDEE/FTM

FHL L ENEROBREZ T 5720, FHll L7-#
R EE G 0 T R 2 S 2 RS R X 2
LT A & T, EHRITHT IR O TR =
FEEMICHMT 5, 2T, FEWIEMN & H W izET
EERAE 72 EH SRR SNERBOFER G
#A (X Q3) BLOTERHA (K@) 2R,
B, w THERE VidEE (kmh) T 5,

136
K= y4gs G)
ooass LTO05V

p= 14017V )

AN, MEOWHE L —HEE 5, 4.2 HiOFEE
Br s, TEHRITREDTT Y3 0.3% 2L oL X I2faf
FTLMHEMAPED LN &2 BT 2, RHBEMKLTY
D F0.5% Y Lo L & ORI OFI i 2 KAk R
BLw®kETH, TLT, WHEISKNDO & X IZEHII s 7z
HigmREE, XG) eXN@) 2EQATHT7TITRT.

K7 (a) 205, BuUkiisE%z Case I (F@LOA) &L
72¥id, WP 15KN O & & ORI REIH A o R

5



0.3 0.3

- —HHRAOGHHER - —FHRADFER
- —ERRAOHER - —ERBADEHER
[ Case1 (15kN) [ Caselr (15kN)
o 0.2 ” 0.2
B kS \
I o | % AN
fm O i~-co 02| N S~
ig
o1 |-Bs 0.1 NN
O B e A
O~ <o a Sis
OQ 0
0

0 40 80 120 160
EEE (km/h)
(a) CaseI (§926mL/%)

0 40 80 120 160

EEE (km/h)
(b) CaseI (£9500mL/%3)

K7 ERSAERRIEROEEMFE

X GRE) BBLRAND->THY, EIETRICHEE
END TR E SN BHEMIIIEE E FF L TE 5,
Zo—57T, K7 (a) OfERBHOFEN K@) &
s 5L, M L & ITHERBROTEREITRE V.
[A Rk, 7 (b) OFUKFEE%E Case I (RN &
L7zEokiERElE:, KNE)BLUOX @) LHYKRELT
[l CTHBY, 2 FfERBEEE TR L 228, L — Vi
DORAERBIIEB GO TR L D NS W &5 0%,
INSOEETIERNIT S 2 & A5T & W I A 1E
T HRERBOKFE R HWRE L UCEli+ 5 &, ks
OHE L= VENIAFET B KEE, 328 CTREL
FNEBORDEMTH BRI E 26mL/ 55 & ) 47
WEIEE DT e DB D EHESND, FO—HT, K
i,/ L — VI OBl V2 4 Il O FEER S pF & R 55 o Bk it
BOAMER SN 2HE121E, EHEOTRME X /N
W RBOSEHN S NS ED D VDL 2 LA o7,
COEHIZ, EHEOTRELZ EWRT 2 A REOF
HREORERIZ XY, okt % g /G L7228
SRER G B S HOK TR 2 % 26mL/ 70 & 0 A 7 RIS
S L7z & 2 OMAERBO GO FREISE VR L 2
LI ENGMoTle Thbb, WRETHICHEG L —
VIEICRAT A2 KRBEIIFEF D2 TEED DD, L—
VHEICKEDKDE D o728 LT, ZORFGHEMmE
DORIPICHBLTWwWA EEZEZ BN,

5. £&&

AWFIETIE,  HLI O A 1) R0 B g S B 8T L2 0 9
% Z & BB, 2 MR RRBREE 2 T W 72 B e 5
BRIZE D, KW &I BT 2 HoKiiE & gL —)u
W OBV IFEOBIGRZ F-Al L 720 T ORER, K5
PR BT BIEMIFFIE, WEEMICED S, JERE
7% 30km/h F2E T THINNG B B BRI TFE IR IE D
FLUT T TRIRICER L, T ORIGEEEDHINL T

6

D BRI REUI PR R) & 7 2 FERRIE 0 7 SR BEARAT 1 %
R, BERECATET DS AKIC X 2B AR
OB WY, BUKTEEAMED 26mL/ SRR & A
HCOEMBREIZ 0.1 BEF TSR E, ZL
T, HMEIIRAT LI ENRNTELKREICREND S 72
W, WOKEA IS < LCHEMIREIIRE CE
BlLanwZ 2 ZNETNER Lz, T2, HEHIIMRETE
TR ROBRIZOWTIE, T ROEFIEH 5§
BBOOQ—EL R LWGh o7,

%B, THICHE LT, FEHELENFEROBBRIIO
WORGET L7 R, BNEBRICIRE T 5 &L 2o 40
TdH % WK 26mL/ 73 2S5BS O T RRAE & [F 25 &
BT ENTroT,

VB2, IS oM % B ok il <o B E 5)
RIS A2 12 & T, X D3RO EWHIER R
BEOBEWFHIATEX B EE 2 5,

S, AROMAZEE 2, — B0 72 HE L & B AT
WCEETLIEDNTEL, WRETREOFEBICAIL 725
FAWZ gl L — VBRI E T VR BT EHTH 5,

X B

1) sl RipBk : msgidmo 2 v Nk (g
BT Ty 7 OFBRERIIBIT 2 FEHL), HEEMS
Kim (453 %8), Vol44, No.388, pp.4342-4350, 1978

2) PERYI ¢ ZEks - WHERRAN, TR HEATSE O AL O IR
LT OB, EAFARE, Vol.122, No.9, pp.613-617,
2022

3) KRS AR RSB D L — v - Bl O OFERE (F
A KA EHIC X B AR, BRI SRSk C
Vol.54, No.504, pp.1852-1860, 1988

4) AKEE WL — v 0PN R AR B B I
Wl EE 0 B, PBRBFE, Vol.33, No.8, pp.23-
28, 2019

5) Polach, O, : Creep forces in simulation of traction vehicle
running on adhesion limit, Wear, Vol. 258, Issues7-8,
pp.992-1000, 2005.

6) WA © SBT3 4) 2 HEE IR O B & L — V]
DL e FEARTI R, HARBEIR S S SO, Vol 835,
No.876, DOI: 10.1299/transjsme.18-00394, 2019

7) WIHFER s 4T 50T MM, pp.271-276,
2004

8) AR « WHGEATR O, L — VRIS B 5
BEEHIER OB, $ERTHE, Vol.36, No.7, pp.27-
34, 2022

9) MM 7ER H & ¢ Sl g7 7 A v MR
A&tk p.58. 2008

10) WIAKH @ B Mc B35 7 M3y FORE SIS

8% 8 KW 5 Vol.37, No.4, 2023



# B L 7=k BT o) Bl & L — b R O 30 Rk 0 A, M REPEC B3 2 FEBRAGETAN,  H AHRAL 7 & 5 SCIR,

H A 8 M 2% & i S04, Vol.86, No.888, DOI: 10.1299/ Vol.88, No0.915, DOI: 10.1299/transjsme.22-00119, 2022
transjsme.19-00451, 2020 12) \HAEENY N7y VETHS, BASENY VT v 7,
1) WARKE : Uk oL FIEH Ld L — Vo au ik, p.389, 2007

B8R WFHE Y Vol.37, No.4, 2023 7






IR D 3 IRTHIR LR DOBENCE DUV
A FEHIE ) O BT FA

A FES OEAH O EET O il FRT

Numerical Analysis of Local Scour Around Pier

Based on 3D Movements of Sediment Particles

Hidenori ISHII Kohei MUROTANI Koji NAKADE

-

This paper describes a numerical model developed to simulate the flow and scour around a bridge pier. The

flow is modeled by large eddy simulation. The morphological change of riverbeds is calculated by coupling

sediment transport with models for sediment pick-up and deposition. The sediment transport is calculated by 3D

momentum equations of sediment particle. Sediment pick-up and deposition are modeled by stochastic models

for the purpose of reducing computational demand. The numerical model was applied to the local scour around a

vertical cylinder pile under clear water condition. The results agreed well with experimental data, except shape

of downstream riverbed. It is concluded that this model can evaluate a local scour on the upstream side

considering 3D movements of sediment particles.
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Evaluation of Service Life of Aged Prestressed Concrete Sleeper

L Wt Bk R
Tsutomu WATANABE Keiichi GOTO

Shintaro MINOURA Manabu IKEDA

PC sleepers have been treated as replacement track materials that are replaced each time deformation occurs.

For this reason, currently no criteria have been established for quantitative soundness assessment nor for

replacement of sleeper. In this research, to establish a new maintenance management system, we collected aged

PC sleepers, conducted a survey of aging deterioration, conducted various tests such as bending tests specified

by JIS, and evaluated the load-bearing capacity of aged PC sleepers through numerical analyses using a three-

dimensional FEM model. Based on these results, a guideline for the service life of PC sleepers was proposed.
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Rail Profile Selection Method to Reduce Gauge Corner Cracking Initiation

Masahiro TSUJIE Masaharu KONO Yoshiaki TERUMICHI

Gauge corner cracking (GCC) occurs on heat treated rails of the high rail in curved sections with a radius of
600 to 800 m. In our previous research, we proposed a countermeasure method for suppressing the GCC
initiation by applying a rail with worn profiles to the high rail in curved sections to reduce contact pressure
between wheel and rail. In this study the cross-sectional rail profile that is the most effective in suppressing crack

initiation was selected by numerical analysis for the high rail in curved sections with a radius of 600 to 800 m.
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Inspection System for Evaluating Wooden Sleeper Deterioration Using Image Analysis of Video

So KATO
Wataru GODA
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Kensuke ITOI

In order to save labor work in inspecting track facilities using a low-cost and simple inspection system, we
have developed a system for inspecting wooden sleepers using forward view images of camcorders from train
cabs. The system uses deep learning to judge the deterioration of wooden sleepers from images. In this paper, we
report the outline of the system: judgment accuracy, and verification results to see if the progress of deterioration
can be assessed.
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