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Method for Estimating Causes of Al Decision-making Errors in Train Forward Surveillance

Nozomi NAGAMINE Wataru GODA

In the railway industry, there is a growing trend of using Al and camera images to automate various tasks
that were previously performed visually. However, when considering the future application of Al in safety-
critical operations such as autonomous driving, it is essential to investigate the causes of Al decision-making
errors. Therefore, we have developed a tracing method for train-forward surveillance systems that estimates
the causes of Al decision-making errors, such as missed detections, at three stages: input images, Al
structure, and training data. This paper reports the developed method for estimating the causes of Al
decision-making errors and its verification results.
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XeE E* Bl KRBT BFA RS
MHE o FF #AY bR B

Prediction Method for Fatigue Strength of Corroded Rails Using Actual Stress and Stress Gradient

Jun MIZUTANI Riku TAKAYAMA Tadashi DESHIMARU
Mitsuru HOSODA Yoshihiro TERASHITA Ryuichi YAMAMOTO

Rail corrosion, especially in humid environments, accounts for around 20% of rail breaks in Japan.
However, traditional methods for predicting the fatigue strength of corroded rails, such as using corrosion
thickness and S-N curves, have limitations. The study involved collecting corroded rails, scanning their
surface profiles, and applying finite element analysis to evaluate stress at breaking points. A new method
using stress and stress gradients was proposed to predict the number of load cycles required for corroded
rails to break in bending fatigue tests, with an estimated range of 0.5 to 2 times.

F—U—N: Vo, BR, @ITRZRR, KHHRE, GRESRE (FEM)
1. XU®IC

V3B 2R T 2 EBEREMTH Y, L—IEBEEIFIEL, FIEOETEZEEHRT 5 2DDF
FEENEETHD. V—IHEEDORRD—DIZEIZ NV AINRBET Vo HGERETCEUS LV —L
BENHZ V. EESETTSE, K 1ITRT LIV —IVERREAEICILEPRANEL . 28,
PIED#HRTIE, V—IVDBEFEIZOWT, M1@D &S IZLV—IVEEIZHEWT L —IVAEBIZED > THL
RIEBEMET L2 % THLE], B 10)D &L S IZHE/ Ny N DEMEIRMNIENT LV —IVEHDE X H
BAOULEZ L TEHER], 10D D ITHRIERE L — VISR L T 5 L —VED LIRS LU
=% M Al LS. V—IWIFIEREMEAT S L, BREMTORAEFIZEY, IEHNRE

[EEmE
[ER{AER —
(a) LB (b) EEBFEZE (c) #ataH
K1 L—ILDEEH
* BUBRMIEE L —IV A VT ) AEE

* %k HUBERMAHEE V- A YT AMRE (R SEERSEE 4 —)
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L AT, HEEMDREFTIY, BELUZMMMEREOIGIN 2 BRERE (Finite Element Method,
BAF, TFEM] &0 5) 12X BIEHRITIZ & - TR, BITFIZ & - TRO A BAISHIRIE CRESEE & 238
URREDRH D P . £z, HBODE T, 2 2RROMBESRISERTX 28 IPEMETMiE L U
T, FEM IZ X B IS HEITICTEE U2 ER N LISHARE AV FEMERIN TS Y. 2072, L —
IZEU THIEBAIEICH T B EISARIGHBE 2 M6 Z & T, BEOFELIVERBERS LV —IOD
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PAEREEE 2T, RAFETIE, BRUAZL—IVIH U TESHERS L O FEM (2 X 26 f#r & EfL,
L —IVIZHIFRTE & 0 ) 72 BRI B RMEOEFE CTRET 260 LIS HARICER U RS HE & 5§ 5
FiEERAT.

2. BREL—ILOUEE

AWFFETIE, FUANVACBEINTW 2V — NV EIEL TEEABREERLZ. IELAZV—IURS

E 1101 THE X /= 60kg L —I)L 15 A& 50kgN L —IL 10 KDEF 25 A& U, RLIEL =L —IL D
TERT. HERIE No1~15 IZE U bV FIVAMS 15m IZHIM L L —ILEINEL, X1 TRULILED
RoNBEENH o=, b, AHXT LB i, BRAEIMEL T 206 DEEHEAY Smm /- ST
DIFRXLDENIMM U EE RS AERRDI L 25 2 T 5. TOMDHABRBIIETNER, F/-I360E
MANASN, ZNOENL —IVERIARDOFREL 2D LS ICERY 15m ICHWr U7z, k% EE SRS
BV NTIAMUBEHETZ LT —INIRAEBELZIV0ER 2 DL DITRELL. MERIZT VIS 26
RUK. 7, 75 A MEEREOHHEIX 0.4MPa, J Z)Vh 5 RERTKR £ TOREEEIZ 200~300mm &, B
ALY 72 V) OIFRIMERAZIL 10kgh & U 7.

&1 P&ELEL—IOFET
ABRANo. | L—IViERl | [BEFRE
1~15 60kg L= L8
16~20 | 50koN L—Ib | [EHEE
21~25 | 50koN L—JU | #EfEM A

B2 % RITSRMUBEDOL—IVRE
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3. HEEARS SUNNEBERDTE

3.1 L—ILORAREIRE

BRICEVEML 2V —IVORREEIZOWT, LBEETH L —IUIK 3 @RI NV T8 3D A
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UZz. —7, #BRK No.16~25 13, EINER £ /2ITEMANAS N, L —IVESIEEITER L T\
ZeMns, V—IVE2RORRERIEL 7.

750

(BfiI: mm)

(@ N7 (b) 7—LE
B3 fERULEID RAFvT B4 EEIRRORE

3.2 L—ILBhlFEss ek

51TRT ED7R 4 RElITEYHBRE EMU 2. WERERXV —IVIFEPBRTH S & IV —IVEH
IZRET DB ARFREHAIFOIRS L B/ NTESHMAREDIS N DES (T, [AFRSHEENEH ol &\5)
MY220, 250, 280, 370MPa £ 725 & 51, R2ITIRT I REKFHEL Uk, 28, —MEZRIAMN) KX
FHCEER X /2L — LD 200 FHEIREBRE L AFS I ZENEIF T 232MPa® L X THY, MOERL —
IS —EE7Z2 B8 ) ERED L — NIZHANEFREMET 2 L INTW5 V. 2049, WHEREDI S
DV L DX 232MPa & V) E/INIWVISHEENEF 220MPa TORERE Uiz, /2, BRIEBIUOXETDOY
LV F U IEEEIEE IS 5720, {ERIIO—5—L Uik, ARSI 3.0Hz, HAEREEIZ 200
FEE U, 200 HFEIZHEZ TEMRELRWSEIL TRE L2880 %2,

®/2 L—IVHITRSHBROBRESRMG

VNNl 60kg L—Ib 50kgN L—Jb

TEEH | BRARE | RIWE | BARE | &IEE

oy [MPa] [kN] [kN] [kN] [kN]
220 344 42 239 29
250 - - 268 28
280 421 41 297 29
370 551 42 - -

5 L—JUHIFRESEER
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(a) LRZRISL—I (b) ERERZERISL—I
BI6 ERDEIB

4. HREREER

4.1 L—IVBIFIESSSHERER

EHABRDFEER LK 3 1TRT. FAERIE No.5 & No.18 2REEMTT, 75V D 23 RIFEMHZE - /=, R
THo7 2 ROV —IVDFAZEITHDITNTHY, ELWVEENALSNRMN- /2720, BEHICESRN-> 7
YEZS, i, BWIZES/E23AKDHH No2 & No.7 D 2Kl V—IVEBOREESE (-100mm=
Y=100mm) DONMAITHEWT L7z, ED7/=, SEOFRN OIS D, K7 ICHBRED L — )V OBERE DFI
RY. ARFIZE T 2 EEARONARIRO R LIEEAE S IEER TH S, £z, TDOIMAEE
&, EHBEEIR L U CHVIE & > TE Y, 2ICIHNEE UL RERIEER TH S, FH
BEOERE LR T-NEEBETS L, No.25 DAERZETHY, TALIMIV —IVEEBTH > 7-.

8 ITEHHRBROMER L BEEDIE ¥ TRONT WS — IR KRICEER I NAREL —IL (F
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20| 220 [ 255,098 | e g N R Y el
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8 WHARER

4.2 SIS

9 ITHIBE ARUREICEHE T D FEM TEWE L 72 Y ARISHA ORI % RY. 72720, #tdhd L —VEER
IEDBIERERIZ BT D TRAISST oymax CTERTTALLZIGTH D, 22T, FEM IZE T DHEHER SIS, FH
BEOL —IVOWEEEZT, RERL—IL L FEM TFVOMEBRGREZ —H I B -RET, LBE2ETS
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X ymax | 07 |, €

B, BEERICBIT 2 IEHEE L, K9 DEFIZRT oy DIEFEIFRETIVD 2=0 IZB I 3ESX D Z
ETHY, M9IDEHRDLHIZRB. IEFHARETNVIFRQ L U, BEEFINRENILRE LD
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Q7 6
8

344 0.06 17 507 0.28
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9 514 0.57 20 508 0.28
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o 1 2 3 4 5 M a5 | 0.02 | 22 | 51 | 0.29
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BRELLTFORER)TERY. &b, KERELIE, 1B8E LSRR CREFIENE Z 57300 LROEFHIG
DT L& NS,

_ Omax _ Kioy K,

O Ot B Kf
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L—ib] ki, V—IVBLER, EANOBEBENLIVEREREEDXDL—ILDI L END.
ZORQ)EEVHRZD L, [HEREAEE N ICB 2 EEL — VD BT OERRE /bR
BNIZBT RV —IVORE®RE] 745, DY, XQ)TRINLGFH L, BELV—IVDENTD
IFEERE & Frim L — )V OREE THIET 2 20D THE (UT, F q DI L% REREMER
]l Lwd) . THULRTR U 7 Siebel SAVR U 2GR EFRORAKIGTT ome & FIEM DIEFBRE owo DL
LRARDEDEEZDIL L TDH. LIAT, BEIMIZB W THEBRNSRIZET 852 TR
X MR, AFRBRICEWTH 7 TRUZ LD BREHERAIZ R > ZILBPRMENS, IRE ERRT I e
TX5. ZNSDOYIREIDED TNIWVIFERRWVIBEIZIE, TIRIDTE (YY) LUIRSDORFERTH
5 IR K] OBEICERY RO TE (SHBEIIN U TSRV UEREHNEEORX Y, &
FURIFTH LU TIHMER X HDEY) MNEEEILRS D1, RE)TRUAZBRIIRY I-2<%25 7. 1]
REBZIHEARTHENEHWTE20MNE L LT, [2IEE] LW EaNH2 1Y . HEEIZEIT5
PIREHEE QIRIEOHRERE) 2p £ TdL, ThERBIZUCESRENEFEIIZE>THRES
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WL, REHDp 120 U THIREZEEDFHAZ VD, SHEEBREL BEAIGH LISHPE 2 AV -FiE

REATX2LEZ5.
%6 WRESOURIEE LY w——e——
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Effect of Ground and Structure Damping on Combination of Inertia Force and Ground Displacement in
Seismic Deformation Method

Niki TANAKA Kimitoshi SAKAI

The seismic response values of pile foundation structures are calculated using the seismic deformation
method, which uses inertia force and ground displacement. This paper presents a study that aims to achieve
a highly accurate estimation of the combination of inertia force and ground displacement. Specifically,
dynamic analyses were conducted for various types of grounds and structures under conditions where either
damping was varied. The combination coefficients of the actions were then compiled and discussed. The
result clarified that the combination coefficients of the actions change with the damping of the grounds and
structures. Using this trend of change, a simple formula has been proposed to calculate the combination
coefficient of the actions, taking into account the effect of damping. Using the proposed method, it is
possible to set more appropriate coefficients than before, taking into account the damping effects on the
ground and structure.
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Long-Term Installation Test of Head-Hardened Rails for
Reducing Rolling Contact Fatigue on High Rails in Curved Sections

Yoshikazu KANEMATSU Yoshihiro TERASHITA

Head-hardened rails (HH340) are characterized by reduced wear compared to standard as-rolled rails. As
a result, they extend the replacement life of rails due to wear on high rails in curved sections. However,
HH340 can develop rolling contact fatigue (RCF) damage in the form of gauge corner cracks. Therefore, to
reduce both wear and RCF damage, several new types of head-hardened rails have been developed and its
resistance to damage was evaluated in long-term installation tests. These tests showed that some of the
developed rails exhibited less wear than standard as-rolled rails. Moreover, fewer horizontal cracks that
could develop into gauge corner cracks than HH340 rails.
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Application Conditions of the Simplified Calculation Method for the Impact Factor
of Steel and Composite Structures

Manabu IKEDA Munemasa TOKUNAGA Yusuke KOBAYASHI

The application conditions of the simplified calculation method for the impact factors of steel and
composite structures were studied, with a view to relaxing some of them. As a result, it was reconfirmed
that the current application conditions are reasonable. For simply supported composite girders, the impact
factors calculated using the simplified calculation method were compared with those calculated through the
standard calculation method for concrete structures. It was confirmed that the relative magnitudes of these
calculated impact factors vary depending on the girder span, natural frequency and train speed.
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