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Countermeasures to Prevent Dewirement Incident of Conventional Railway Pantographs

Based on Lift Force Characteristics Under Crosswind
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Takumi ABE
Yuhei NOGUCHI

Wind-induced pantograph dewirement, which occurs only occasionally, causes transport disruption. It has

been considered that the increase in pantograph lift force due to crosswinds results in the dewirement, but the

mechanism by which the dewirement occurs is not completely understood. In this study, we focused on the

increase in pantograph lift force due to crosswinds, and analytically identified the causal relationship between

the dewirement incident and the lift force increase. We then experimentally confirmed the amount of the lift

force increase when pantographs are exposed to crosswinds. In addition, we used numerical simulations to

identify the fluid-dynamic causes of the lift force increase and proposed countermeasures to prevent the lift force

increase.
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Experiments on Damage to Track Components due to Repeated Passage of Vehicles on Rail Gaps

Katsutoshi SHIOTA

Yuki NISHINOMIYA

In railways where wireless train control systems are employed, track circuits may be removed, so that it is

difficult to detect rail broken in such cases. In railways without track circuit, vehicles are assumed to run

repeatedly on rail gaps until rail broken is found by rail inspection or other means. Therefore, in order to evaluate

the strength of track components due to repeated vehicle passage, we conducted a falling weight test in the

laboratory, in which impact loads during vehicle passage were applied to the rail simulating the damage. This

test clarified the plastic deformation of the rails and functional deterioration of the rail fastenings system in

response to the impact loads.
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Construction of Method for Creating Energy-saving Rescheduling Timetable for Small-scale Delays

Aiko KUNISAKI

Yoko TAKEUCHI

We constructed a method for creating energy-saving rescheduling timetables for small-scale delays using

mathematical optimization. In the constructed algorithm, the rescheduling timetable is converted into an energy-

saving rescheduling timetable by reducing the powering energy and increasing the regenerative energy. We

considered passenger convenience under the condition that the total time from the starting station to the terminal

station of each train does not change. This paper describes the details of the method for creating energy-saving

rescheduling timetables and reports the results of a case study using real line data.

FoU—F AT A, HEEEL NRBLEE, TR R, BUESE R, AMEN, BElREit

1. 1ZC®HIC

RIS F L F—HRESHAL TS, LA
B oOREMRBICH T BAL R EORMENRH Y, THV
FoFHIAXEHSRTWS, F72, HRMICHIR
BEME~OMLIEE > TBY), SHEEIHFICBL
THHBETRE 2 BIS HEE (SDGs) A —Kv=a—1+ 3
NV HIE L) fADHA TS, $EIZBWTYH,
BIADIzDIZ, BHFHEERRLES SN—=5 LD
bR OMAY 2, BT AEWMOBEAY, &L EiE
PR shcarY,

HATER - EIETEICET AR ML T T —F 12
i, KEL 220K EDRD b 10 HIGERERGEIC IS
HRETH Y, BEOEEERNE S E S, FIgET T
VE—ZRMET DA G DR ERD BT R EhD
Bo 220HIZFAXICHT AMETHY, HBRELEC
HAHLUTETHSZRELLEY A Y 2ERT 2T
PO REhHb, INOOMEIE, FESAYE) O
EFTATE LR TOBELMEORFTH Y, FIHEOE
HEAAHSE LTV,

Z T, By ARRRE o /NBUBGRIE R 2B SR R o> 72
DIRTHIET 282 MEL, BT AENBONS
£ MBI A YR (DT, [4x 5By (
Y& ZUEKRT 5 TFHEEZMBELEY. BARIIE, B
RDEITAEEEL L VYIHEFER I X 2 B iRkl 5
AX% (MUF, [HEAEEERS 4 YE]) 2d 212, 1
S FREE DFIRE I ORI TH T A BS54 YRR E
T2, LT, BERRIG U TEOREERT 54 T

* (RSO W A7 AR

8 R WF LY Vol.38, No.4, 2024

FEREICH 5 4 Y% h b LI, o U CGEE TR
FILETAHIET, BT AL LHEEETEERT LD
DTHbo BT ABIIEH T4 YEIERICBWTE, B
TEDEZHR LD, BAEBENZAELRTLT572
DIZHITETL—FDI AL IV T EbED L) RER
WERIER A k%, B b FE s ek L7z,
KRS TIE, A= AR 5 4 YRR TV T,
HESE L - T oA B T5 L L DIT, FEHHT—5
WCIREFEZEH L2 — AR Y 71 OR B2 WMET
bo F—AAY T 4TI, PlERNITRIT L 72FIHEST
BHYI2L—4Y BT, B 2 EEEHEY (Y&
L, HEEIEZRD, A agfkrilfH L7z,

2. BIXEGRBIELA VIERFE

2.1 BIXEHRZFEIRY DIHOOEANBERS

— I, EITRSRIERT 5 L, HIHEO TR % 5
ML CIRBHEEZIZ LD TE LD, HIHEE T
ANF—ZHRT DD TED, T2, FIHENITL—
F R D & EZMAEEN Z LIRS DS, L &ET
THIATHIBEICET 2R 5 2 s c&EiuE, [IAE
NeHHEHT L ENTE, EEI»rOMKBTLED
BEHIMTAZENTEL, TO2HICEAL, KHET
EITTHIEE, HITETL—FDF A I 72 EbE
5 28T, BIHMTT AL E— Ol E NS

T/, BT AR S A YERICH 2o T, BIER
WIS UL CZEDOWMES A YR HH T 572012, FHERH
Z1IHUDNETHIEZHEE L.

B, KX THEHTLIHEDS B, [HiTEIR]
VB AR S USR5 5 B EA O MR E = % v

19



7oy, (MR & R 22 2 LB HLELT
SHCHE 5 2B E, [THIABDE] I ZFHE SRR R
SRR, [RARY AARR ] FREMEEHE  THZAE
Al S ko o, [HRER] 3TE =
POREENREREZGE, MREDZIMAZMEET %, 5l
FOEATE Y I 2L =Y T3, XEMmEE, HmEEE,
EERARRE 2 A LRt 2179 S LT, FERROEATIRG
WK Z T E 5720, HEEES 2SI
HT5IEDTE D,

2.2 HAIXEGRRELZAVYOHE

BT AHEE S A YA A=V 21 IR T . |
1 (a) RS &9 B/BBRIE D F A § BRI A 5 &
T5. K1 (b) ISRTHY, BEFAR, FHFOD
SEHEALD 72D DT HOEREIRER, 551X 2B To
R, BEIME L & B 220 ICT OERRS F 0IX T
N ERINDL L2 HET 4, Ihps, LAqE
WA YR TH Do

22T, M1 (b) OEBONTH-72L9 7%, BRT
DR O RREH (DUF, [#ERE D ICEH Lz,
ZOMERSG%E, M1 (¢) OFRVWALERDOLTH- 72
WA TRT LIS, WRERHPHCREITRG &R &
WZEID RS 2 & T, SEATREIERIC X B ATEIIROH]
We, JAT, TL—F0F AL I EbRIC L ANAR
NOEHERICEL T, AMMEZND, TAPE L
BB A Y ETH 5,

2.3 FEEOER

— RN HN BEAT T AL F— E R N L — K7
DRERICH Y, FUEMEZBIIEE DRV ) IZE T AHE
WOTEE a2 LEVH 5,

B ICA A=V RRLIZMY, EARBRBEI S 1 YL
DMK %, BT EARHR ISR L TE A
L5 )T, FIEOARBCERR, il Basat
FAXEEEDPOEDS W0, RENDEERZIZ S
CENTED, Tz, EAREEEN Y A v THETR
AT 725, BREOARZ TSR E T 5720, KFHIH

BRTOIFERNEER

DR

DIGHEAEROFEAEREINIZE 29712, BRI 0325 W)
DAFRET D, TOX ) ITHERBIRIEI S S Y EEH
I AGEIRER S 4 YT, At ERMEEZ 2w L
T, MR T IRV E ) EZELL,

B, NN L W EERC MBSO FeMEER 2 &
BV, EHETETLTEI AT S LD, BT
DIFEEG 2 TR T B HRDFE LW EEH b, Z0
£ BBUZOWTIE, FE75 R R0 45 B RE 43 DS e AR R i A
MEAXEERLE RS L) THET DI ETHIET 5,

2.4 JTEHAEHIRTZIT) XL

EfTRS LR LT, KETETT 2L THIFED
A RIS %o FIH, BN X - T, EATHEEC AR,
B 7 & OMERGMEA R 0, BT IE R IRE R 205
LITBNEOWPEITRL 5720, ETRSZERL
TeBRICE T ARRDTEH VI, BRETE, £ 9 ThWhlH
RE2H 5, 22T, BHEERELLTFEEZHNT At
RRPEKE D L RFELL, KHH, KREOE
TR IE R 2RO B TN T X4 2/ L 72,
T3, FlE, BRI L AEITRIER R & IATE D
HOWARDT— & R UM T B ETRFIERIER & )
TENEOMBRERR LS (LUF, TWT 7uy b))
ZR2ITRT, 2R THEY, »HHREETRTZ
RS2 &, TR ROBAIRILER$ 262 d %,
ZD72%, Koy, R OETR S % BRHIER$
5E 08, BEOVE, REOETHSEL LT OEE

w
o

N N
o wun

=
(S
L 2

HAITEHE [KWh]
e
L 3

o wu

0 10 20 30 40
EITER S DEREM [s]

B2 WTZ7Ov hojl

BENNEER

N
N

REEOTEL (S LEEORE
(b) EABERIES (VR

(a) FEIF AV

ETHIEER
(c) AT REHTBEH A VE

K1 AIXREGEIELA VIERAX—

20

BB R WY Vol.38, No.4, 2024



[— AT =& — IL—F| [ EERBERANTEIL—F DB HERM)

A FIEE1 H|E3

o FIES T L—FEM T TSR
|EB3(SRA—B s w
B R A e 20 A 3
5| E2(FRC—B
BRC WE%R N ERl
EnC—
ST e H
X3 EERNBIRBOES
T4, BIAHREELRDEEZ LN, FE R E
WIZ, EAEEEIY A YRR D LIS, IIERS O FL—%h bt R
FMEZEHIH S LI L, EITRES & A HR TS OF|E e
TELAFEMZRDSE, ZLTWTI7uy b2 & '&mnﬁggam
12, WITFENROBIROGIHEARKRE 25 X912, . -
FIEE, BRI & & A FEATIE S AE R I R & b % 5K B | Case(2) ““r-t—i;°§f2)§
ZEGEALETEZAT Y . 2B, EATHS O ERRIZ, 41 ] Cs;m cenﬁ
B4 X R B WA (B2 5B OREET B R 2
BT X 2 e Rbd 3 BTk T 2. R | caselt Cotgrt__Cend
| 2
Hit, TL—%D¥ 43I v T bbesI T, HE 5 3 .
B L5 IR A5 < D, LA D AR 2 i L C [ 7 = =% | W

MAEBEDZAGTHESEL TV T XL EZREEL 72,
¥, HLVIENTL—F2hT5 L &I, BUEE
T30 EBNF LT BHE0, 25HEBO T, 7
L—%DF 43Iy rHELLEMZ [HAERBEER] &
EFE L7z BIAREREOMEZ, K3 ITRT,

2B OB AREEREEEZE 2L E, TL—F2 0T
LM % 0y~ Ounsy AT T BRI % Cp~con & L7z &
& SHYOYEFINEZLNL, BLEHTEM4
RS AT, TL—FD¥ A4 IV IPELELEVEA
&, BARGETRRRIZ 0 LAY, ERDAMOYEIE, T —
F TR 0,4 & DATHE TS ¢y DD BF VI 2,
Mo, 7L —FREEL o, & IIATREREL ¢ D 9
BBV 2, OAEGAAREIERE R 5. Thbb,
Il A RlESE R 2 13k (1) TRE RS,

zZ = maX{O, Zond — Zstart} (1)

[l AEREIE R E % 2 5 ECHAER T oM %s4$ 5
2HEOMA LG HEIZOWT, 1 DDRIAEF Iz LT
LTOMYE L ORAGHEEZ R 204, RIS
WMRT2BEr DD, T2, HHT LT L—FITH LT,
MEONEO TR E RS L) ICHEL-E LT
b, HIHHEEEC AR OEESLMSFICE T, FEEICH
RGBT E L THHEIZR O NS, 2T, HEERIXY)
D ERFMMXIDICE T, T 7TL—FD¥ 43I
TEEDLEL2HEDOHMAGELEEZRET %, MaH

8 R WF LY Vol.38, No.4, 2024

X4 FEZEDEFHIREICS U mERBIEROES
2

Z, MS5SITRY, Hit&BHATIE—BICHAES F DN
BEONTHHE L OB TORBAEROMEI R 52 L
H, ERITOMECTHRXZ 70y 71208 L (i
X0), WMU7ay 7 PRS2 5 H L oA G
DEIRETHIEE L, 35612, ZEHTAT7L—F
MEIESNDHNHE, BREE, 207 L —FEEORI#—
SERER (RERIIXEI 0 ) DIMIC AT 2408, BRI & o
HABDLEITHEE L7z

O X HITHEE ST 2 FIHIZ D TR 72 a4 Rl
WO GFHMEA R E 225 X 912, JIHE, BRI &I,
EATIRES) & AF B ~TE LS 2 R DML A G b & 3K
O L IEALRIE AT 9 o FREIL T & 2 ki
3ETHIRT Bo

nB, EFHSERERTLES VH—TOELY, N
17, 7v—F05 43I 782435, XoT, £ELT
R I R eSS 2 017, 7L —FDF A4 IV 7 0
T BT LB D S,

2.6 HATEREDOWMIL

WA 2 ARG AL 5T, DfTEED
2T BB EM 6K M6 TIE, FIHE3 DR
RIASTHEETRE T, FIHL 1, 2 OFERHIMEL T 5,

21



583 5I=5

i1
Az
=45 D)
A _A_N
BFREIANE 1Y
H|#E2 FIE4 FIEH6

= BB 55IE-ERMH
- HEEEHE ST DTE- B

K5 NEFETL—FDEAIVITEELES 25EOHAGOERE

JE3 GREHR)

— ﬂiwﬁ“j’u—#g;ﬁ\lﬂuéﬂ%l’ﬁ
BRA 51 — ,rg 2 BI|E3 : "
n%RB IE) — 7|/_$ (RA-B) §IJ$3&§IJ$20)@£EEEJE?E$5I @EE&@*E;&
Bl E2 e, 7% 18-\
ERC—B ]
se iy | PSRN0 R 0
ERD fl%l /EZ (BRC—D) H EEZ
(a) Bl BB IR S A PR IS & B IR
RAsE R, SIESORAIE] Jis o L (oD
A= ERA— Ex
g EE) DFEATH S % I <5"Aﬂ3>§u$ E51E20) @ﬁm#ﬁ&@
31|22 = Jigm|
ERC (;ch; 5|53 & 51|21 O[] 4 BB 1R 3K
| 1 o — H
ERD ?Jiz (BRC—D) EEZ

(b)EAERGBIEREEMSE DR

K6 EEEHTEMILIEDLHDRE

K6 (a) THARBHRBOGEMEZEMS 570,
X6 (b) @X9HICHIH 3 DA 2> SEB N[ E4T
BT 5 L) il Lz 35, TOME, Il
ARGBIRBOAEHHIZHINT 525, ATEIE D BN
5lll%b, ZOBOLHIT, MEBRBIEERGHT
L7720 5T, JATEIERDMLTLES T
REMEDSH 0, JATEIRIIE 7V T AL L AEE O
HTEHT N TY X 0% TELRY W §2LEDN D 5.
FIT, TENEDONS VAR RET LD DER
87 A =4 WkWh/s] ZEAL7z. EHIST A =51,
W ARGETRE L B H - onEENEOMFME R L
THBY, BARMBEBICERNT X —F 2 J L TEOR
Flol i, FABIRE EOMEISHLEEZ DN
bo FITT, 24H, 257 VI XL MAED
T, WITENEOBRPEORFMEEL, WaE R LM
ERGEIR O GEMEOM & I KL 5 H I E % e
L, JITEIIEOHIR & AT ARG oMW AL % H
By Lize BEBANRTGA—FOflZRE L THIZL,
HATBAIROZEALRIH LT, MAERMBHREZ X ) #Ek
MICHIMS LI ENTEL, WEHWTIH T E A
AWV CEALRMEENT VARROITAZET, H 4
RIROBKAE BT 5T LHWRELE %5,

22

3. ¥ERBELMEEL L TOERL

2414, 25T NT) XA EMASDLET, HiT
EREDNG Y AZPFIETE D L), BPRHE{LIE
ELToOENMEEIT- 720 KBTI, ZOEALIZOV
T, HWBHOME, HREIFOMEZLIRT 5,
nooERLE D &I, FHE#E{LY )V /¥ —Gurobi Op-
timizer (ver.9.5.1) %fli~ T, FEZ1T-7
e YOE
C A SEATRE G, MBS 2 AT B R AN O

& (BE#% a7 TET)
© S L SEATIESY, FEHLIREG & AR T B TR A

a“"t OB RIRB LS (BEE S TEY)
< D(a™ ™, ) AT, IS R IR T B A

RN BT 5, EATRIERIEE [s] ofs (HHE

%Ad THY)

c M (@, s SEATREGY, AEEIRES R AREET B A

BRI BU 2, BRRSERRER [s] ofa (BF

ZAm TFET)

S PV (g ) EATREGY, MR R T S

WRHNEDS, R TT L —F 2728 &1,

T, TL—FD¥ 4 I v 7 E&bERIDIITHED

BB R WY Vol.38, No.4, 2024



ety (EHEE D™ TEY)

. Spower(aad/'ust' sadjusz’ bpower) . jj?i FTL—2D¥ /f Iy
T bR & M S IATHIH P SRR L T BB o
e (BHER S TEY)

ANT—EDKREC

cAe(@ ™, s Nd)  FEATREGY, FEEEES BT
B H, BRI BT, BTG EAd 72T ER L7
BN TERIEOR A ® [kWh]

- W(>0) ¢ A EBIRR O AEHMEE BRI Z %
LEDEAIST X —F [kWh/s]

RELHDZERE

adju.vzy adjzm, A d) —

F HIH @ DERRY 57 THER T B BATH 3 25Ad

0 Fhlst

. y( aadjusty Sadjz«xfy Am) —
F HUHE a7 DERRE s“ CHER S % (5 I3 25 Am
0 FnbAat

FOMOEHDERE

st gt ppver - geoveny BRI 5“0 T 7 L — F o
DFIH @ L BRI S TIATHR OFIE B O
A Rl R R

Sl:pleiks
TATENBEOWPEOEFME L, W% U7z Inl A

WRBOAEHEOM 2 X bT 5 (X (2)o

- x(a

- z(a

Zaadjust Zsadjust ZAd(Ae(aadeSt ) SadeSt B Ad)

X x(aadjust' Sadjust’ Ad))

(1) FEAEARAEIL 5 A Y ROPNER3720F, EATRD,
FEHR T IZ RS 5

(2) B A I Y A Y RO MIERFLNL, FHli5 4
YLD HRLI LR

T

4. RBERT —RERVT—AAZT 4«

2, 3 THIE L72A T A IR 4 4 YRR Tk
IZDOWT, EBT — ¥ T —ARY T4 {7572,

4.1 HERH

AR T XL, 38 BR, £ 69km OBIBEIT, T v ¥ a
O TR OFE S 4 X (62 5IH, 612 5 HEH)
wEHARIR & L7z, #itEER AR 15SCHYS IS
L7z BREXRELZFIHSAYZKT (2) ITRT,
WEOYIHEIRIEDER T — ¥ # BE\2, BENVIEDOM)
WML % 290 [s] IS EL, HRMTRLZ. BB, ¥
AXTIE, MXEEDSE, BEICLDREN DR
PG & 2 HERMAE TN D HPH 2P L TORTS
FEIEFE ARG DI O ZHN B K LT, SBRCLE L &
% IRphE & e/ MERR S 2 B LC, BHE 7 A Y RO BRI
AT Cililn L7256 OB ERR 2 FHE L, LT
DR ETE L TR L7z AR EIRER T 4 Y RE2R T
(b) 127”3 o FIEASTRL S 725 E, BRIM %2 KRR CRT s
BIERFIHL X 0 5179 % 4 FIHLICDWCIE, FeHisispik
LoDk, BEMFIE LY %385 3 FIHIZON
TIE, B CToRERIME L 2 8 % 720 o3Ik 2 48

Max 2 -
FW X 3 gatus Dot Sppower Topwer D 2 Ui S0k 3 HIE TR AT 7 71, 50 HUH
z(@@Wust gadjust ppower gpower RIEK R E LT, BT AR Y A Y REER L 72,
B, ZHEOMWIEKEFIE30~195BTH D, £&FH
HHISAE BRT 145 B TH - 720
TREOWR A E B L 720 TATEIIRENRT VT XL THCSHIH, B
5307 1000 9% 1930 1830 19:00 19:30 18:30 19:00 19:30
JBIEA| 7~ 7
& i % A
yavat
7Y VA vy
4 X A AVA
guﬁBJ\x\Y ‘\X AL \X
v 7" % 7° %
P VDL TE AR pav s
705 7 %
SIEC Y7 /7 X7 -
Avim e WA= s A — BN RIIE
)’,2 ,wa ;\UEG{[ N}/x )Vy/y X SHEA YD .
ALK S - SIEO R L
sIEE DMEE DRI
(a) FHES A Y (b) EREGLEES A VE (c) AT HEGREEL A VE W=0)

B7 LB IREGEESA VR

8 R WF LY Vol.38, No.4, 2024

23



100
S —— Y
Eeo ia
# 40/
L ! A

0 1

HI rEeEE
AFAVE

18:45

R FERF R

|[=Anf —ta—IL—=*|

IERR

X8 ZIE G DE#EIROLL® (W= 0)

DEATR P IERIEH & DATERNBOBI RO T — ¥
(WT 72y b)), BXU, HMAEBHOAEMEHT VI
) AL THW S KEITRIER R0 2 4T, 7
L—FD5 43IV r70F—4%1%, HEEHFEDY I =
L—%Y 20 LT L 72,

BT ATEREAEIL S A XY R AER T BB O R SIS
WTEET . MERTTREZ BRIENC AL 3 % BT L K IkE
M 3 HEDOAD) &, BRTOERFSERIER (3 FEDAm)
i, TRTOFEIZBWT, 0, 5, 10, 15, 40D
W E L7z, JATEREDINS U A {3 57280
DT X —% Wi, 0, 0.05, 0.1, 0.15, 0.2, 0.25 [kWh/s]
L7

4.2 REFETERLAEIREGEELA VR

4.1 i CltE Lot ©, Ao iy 1 v
FRAEE L 720 JATEIIRENIEE T VT ALK 558
TS OERE ZMEET 57012, WH0 [kWhis] D&
EIBEONTE T AEHREH S A YEEKT (¢) IR

T K7 (b) OEAMEIEHY L YRE, () AL
TRIZEEBL S A YR Z BT 5 &, RUEBRONLTRT &

)2, BRTOMIER G2 L, ETRIPER L Tw
LMD H B Z L WERTE S,

4.3 Xal—avIl&BEIRPIRORE
HAGHIRIEIL Y 4 YR LB T A BRI 5 [ Y %%,
FIHEITEN Y I 2L —2Y THIL, #Ed%Th
IR (70 18:30~19:30) 0 TENESZ
b7z
T, W0 [kWh/s] @& & 0B G oz lio
W%, M8ITRT . AatrERRICARIZZ <, T
R 2 400 L, EEEPMET L TWwa 2 edbrl,
TATE IR % IS Mﬁf%fwé LR L 72,
2, K wicxtd 5, EATREG, A5 EIRES O T

E7 %ﬁ(7ﬂ$w%ﬁ)®ﬁﬁ@ﬁ; [n] A= EE
HEZKIIZRT WHAKEWIZE, MAEOF:HE
EERTHILEERT A, FEAICEIAE R
L, DATBEBNELEMT 5. Thbb, WiIZkoT,
TATEHAEDING ¥ AHDTENRETH 5 2 L &R L 72,

24

200 —

—= 760

Z 740 m 180 _E
1720 160 g
R 700 140 R
Easo ‘ 120 E
R 660 100 @

W=0 W005W01W015W02W025

HITENEDHIFERE E4EHEOEMEE
9 NITEHECREEBHE

W=0 W=0.05 W=0.1 W=0.15 W=0.2 W=0.25

K10 BFIXRPR

*1 BIREGEESA VIERICDHDZETERR
WIkWh/s] 0 0.05 0.1 0.15 0.2 0.25
FHELRERH[s] 0.1 13.0 599 | 1012 | 4598 479.7

72, HEWIZOWT, FAYetholBEEDIREE D
WEHRLZAZAMEZK10II7R7T. K10 TiE
FEAENRIEI Y 4 Y ROW T Eme Lk L CHT A
BEEEHN L7 Ky —ZAZ2A ¥ F 4 OEETIE, WO
fEIC X BAETARBEOAIITEAERL, KT 22%,

wATH 1.9% DA AKRIE LN,
ER B 173 32 A e S (3 A N Nl i e |
RS WH0~0.1 [kWh/s] OHIPHTIE, IR A

HETH S 1 5 UHNTH -7,
5 F&&
ARWFTETIE, AINBUBLRIEREIZ, FIH R R E D720

BRcimkd 2562 EL, él$w%#ﬁ6hél7
BRI S A X R VER T B FEAMS Lz, &I,
KM ORERA R ET LT, AEELEELE
B35, JIATEIIEOHI L B4 ) OB G H O W L%
K- 7z,

r—ARAY T4 OFER, 15 UNICE T A BRI

BB R WY Vol.38, No.4, 2024



AXEMERLTE, ATARRLE L TRR22% 05N
5T LR LT SO X ITHER L7z = A i
FAX &S LIS, EiRiEREIT) 2L T, HIBETOH
I A LDOEBMEETDH 5,

HS10%, REFEEREW S A YIERRFICER L, 1T
BRI L MEE T O ARG OW % K- 724 T %
A XVER 2 ITT 5 TFETH %o

RIFFED—ERIE, 15508 O Sl Hear B 5 Bl 4
B CHEML 72

X #k

1) BHlE%s e EBIREMICB T AE T R EHROBIR, 2018
EERFREFEIDHTIM RS, 5-S1-2, 2018

2) BN, EMRD, SRS SOEEmIC B 5H T A
DR, 2018 WA P HEEIS M K%, 5-S1-3,
2018

3) MR, WREW ERSEICB T 5 & R TR
DHIANF—HMOBIR, 2018 SEBR A IS
MK%, 5-S1-4, 2018

8 R WF LY Vol.38, No.4, 2024

4) AR, HITHR, NIAAT, FAKE : BB
Bl 7L —F 88 — VBIRIC L BHHLET T AV F—D
oMb, BRFLRWESER, VT-20-077./TER-20-073,
2020

5) HiE®  HEICERT 2HE0% T A G - AT A S A
YIS HEN G, ERY R AER, TER-11-68
/1TS-11-43, 2011

6) BIEOKH, fhIRE, fREEESE, HREE, MW, K
W, NIEAT : ET VX TOH T AV F —FH 5 1
YO EHIHETES Y 3 2 L — & TOFM, 42 4
BLRFEEEKS, 5-205, pp.337-339, 2020

7) EREEF, AR NBUSEIRIER O A B 5 A
TR THEICBI A NITETL—FDF A4 I V7 E5bED
Wiat, BRFEAMIESEF, TER-23-038,MSS-23-004,
2023

8) /NIGAT, RNRF, BAKBL MBS, HRBEE:
FIHEITENY I 2L — 2 I 2B LAV F—FHUTF
W, BERFLSWGED (EEHEM), Vol.141, No.5,
2021

25






AERG

R R R £ O sRE R BT S EEUR R G R

oEp EET

T NI

Wind Tunnel Test Results of Railway Vehicles under Cross Winds in Half-bank Half-cut Line Sections

Tatsushi OTOBE

Minoru SUZUKI

The evaluation of the running safety of railway vehicles in high cross winds is carried out using an

aerodynamic coefficient obtained from wind-tunnel tests. In a previous study, wind tunnel tests were carried out

on commuter-type vehicles in a half-bank half-cut section, to obtain aecrodynamic coefficients. However, studies

have not been carried out on the influence of different vehicle shapes on the aerodynamic coefficients. Therefore,

wind tunnel tests were carried out on double-decker-type vehicles and freight-type vehicles as a follow-up to the

previous study.
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