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Diagnosis of Engine Condition with an Oil Condition Monitoring System

Junichi SUZUMURA Sadayuki KIKAWA Kazuki IKOMA Tatsuro TAKASHIGE
The authors have developed an on-board lubricating oil condition monitoring system, for diesel-powered
vehicle, consisting of an oil analyzer and a date logger capable of communicating with an external terminal via
Wi-Fi. The performance of the system was evaluated using a bench test which artificially simulates internal
engine wear and an on-track test using a commercial vehicle. The results of the tests showed that the monitoring

system operated normally and was able to detect an increase in the concentration of iron powder in the engine oil.
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Influence of Nonlinearization of Ground and Structure on Combination of Inertia Force and

Ground Deformation Used in Seismic Deformation Method

Niki TANAKA

Kimitoshi SAKAI

In order to improve the accuracy of combining inertia force and ground deformation when using the seismic

deformation method, we focused on the respective nonlinear behavior of the ground and the structure.

Specifically, dynamic analyses were conducted for various types of grounds and structures under the condition

that one of them became nonlinear, and the combination coefficients for the ratio of the period of grounds to the

period of structures were calculated. As the result, we confirmed that the variation of the combination of actions

was reduced by considering not only the relationship between the natural period of grounds and structures, but

also the degree of nonlinearity of each. Based on these results, we proposed a new method which simply takes

into account the degree of plasticization of the ground and structure. Using the proposed method, it is possible to

determine more appropriate combination coefficients of ground deformation and inertial force than conventional

methods.
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Effect of Interaction between Bedrock and Surface Layer on the Predominant Period of Surface Layer

Kimitoshi SAKAI

A study was conducted to understand the effect of engineering bedrock on the predominant period of surface

layer. The results confirmed that even when the natural period 7, derived from eigenvalue analysis is the same,

the interaction with engineering bedrock can cause significant changes in the predominant period and ground

motion. Additionally, it was clarified that the influence of engineering bedrock is likely to shorten the

predominant period compared to 7, when the natural periods of the first and second modes from eigenvalue

analysis are relatively close or when the shear stiffness of the surface layer is relatively large. We have proposed

a method to easily correct this tendency, and have confirmed that it can estimate the dominant period of the

ground more accurately. It is expected that the insights obtained in this study will improve the accuracy with

which the predominant period of ground during earthquakes can be estimated, and enable ground motion to be

evaluated while taking into account the uncertainty of the predominant period.

F—U— N EAREE, SR, RRRET Eokiim, FEbE, )

1. 1IZCHIC

EEM O RRFTIE, HEW~OWRIEH, it
M) ZMYNCRET LI ENEETH L, TIEOHRIT
&, BIEWE 2K L2 REH TR otho Bk
LoT#H Tﬂﬁﬁ%&m “ﬁ?%$Mﬁ'iT§Tm
o FO—FT, NRET HHMEE, SrH4%5C
TITEAERN 4 AR B 2 Vv 2546 %%5““”
it AR A B R T AMEE LT, ﬂ%ﬁ&p
BET DAY SRR Lo WLE CRET S
%ﬁ”&t,w(O#®AUl—ya/#TE?%o
WTFROBEITBENTH, BRI X - Tl
KL O HREFEEAK X CBILT 5 2 L I3URT& Y
HHNTH Y "EY 90y | K& O R E 24T )
BRI I35 & & R A O B & R R, SRl
LLENRD D, ZOWIE, EEibiEiFREECET
WAL L 72 B RIEARTE B O IRAT <0 J D B D 1 &
THIRBEIEZ HEST B HEVAENTH 5. ED—HT,
— I 2 AT, BOEREEY O R, RSN T
FEBHBOEAFY T, 2k > T2 2HL, oh
VIS U T HL I T 0 MR Bl & SRR B J7 s — Mk
CHWHRTWS (F1, £2)Y7,
WO B AW 7,1, FEAERTRLVbY 2 450
1 EENZED L) liBhTECL->THETHI L
NTE D, 0 LEAMMIT TR LY TREEZFE

i)
Z)WJK

*  SREHETHIEY Y ¥ — MBS

8% 8 K WF S Vol.39, No.7, 2025

SETRMRT A LICh Y, i OMEERIZ
WCHEHLTWA, 2450 1 EEANICE VT
DBIEHT LI LR 5,

ZO—FHT, BIZIZEEREYOIERIHIB T 55
ﬁﬂ%ﬁi,%ﬁ%%ﬁf@&%ttf?ﬁéhfw
VW, D7, KO KO BB HYIE R
FThHDOMBETIVE LT, HEIEELLETH
KRR 2 HET HUEND L. ZOROHBOFEA

x1 EBBOREHCALDHEHIES
i E3
S M o> FEAR [ A R 4
16(s)
I fi Tc < 0.20
11 7& 020 = Tg < 0.60
111 7& 0.60 < Tg
K2 HEEEYMDRARFICHAVSHESE"
s 5
R P fi%
Ty(s)
— GO iz A
— Gl sz H
~0.25 G2 Mg UERE g 2 &
0.25~0.5 G3 Mz e
0.5~0.75 G4 Ml | 3~ skes ik
0.75~1.0 G5 Mg R M
1.0~1.5 G6 Ak 5 His
1.5~ G7 M | b CTHRES 72 Mk

19



JW T, 0, gl OB S & A L TOMENIE
OFRBEAI L 2o TWDBUEDNDH LA, BIRTIIZOE
B L T2, SGBEREY O EREGT Lo Xkiin &
LCid, O V,=400m/s LL_E o Ll iy [ 70 e b g ¢
HHZEITMAT, XL OMEEHOREINEL &
2L REEELT, QLBLDV, 0ENTFICKE
{, TREDV.OEIPNESWIE, &ML LTHR
ENTVWAE, LALahs, EROHBHEICBNT
FROZWRET S L HEE THRAEL TV 5 HANIIMHR
EHTHY, ThAHEMIEO ERENICS 2 %08 %
UL TBLLELD S,

TIOBRSEN, REBLEBEOL V=5 U AT
Lo TUBBRHEENRE LSBT S L EDHI2S L <M
bRTwa oo, il oME/HPER MO EA
JAI T, 125 % % 528 % 2 s 3R L 72 FHikiz & A
ERAM75 v, 20— CHEARN T, o,
T MO ER B > SR 0 34 & BIAR AR 720D, Hb FAE
TEW DM FRRFT 2% 25 L CIRIFFICEERIBETH 5,

T TARRTIE, Rk OMENEH A HERIE O 5k
JAMNC 5 2 2 B2 RS2 2 L 2 HINE L2 HE"
WL THtE 3 4, BRI 2 BIZBWTH Y 7 vt
e TR E AW, BRI ES TS Eiid 23
T, BTN FWmOBEREMOEN X ZEAY T, 0
ZALOW IS OWTER AT, HLVWTIHETIE, £
ot L CHEORE %2 Eiid 25FT, BEA R
T, AL T 2RO H 2 52 BT 5 L L DI,
INEBSICHEE, WIET 5 FEEEIRET S,

CCCHEATHRE r E R T A HBIICEIL T, AT
FEAT BRI & 2Bl L CHL R B & e T A M 2 R T %
HBD b b, THIZOWT, BEOZINIBIT5H
DINTEET B EH LT, AR TIRILE L2 ERE
HBNVETHRETAIILLET S, T/-CORFICEET S
WREBL AV E LTI, PlfEYOmMERcHWT
W5 L1 HER o X 9 2 HEBRIE L~V O/ S 7
BEZNRET D, HBFHORIBL NP I Y KEL L
% &, Wik IEILE B O K/ Mok O iR EE A L3R

VR (m)

50
0 100 200 300 400
Vs (m/s)

(a) HhfiE A

T (m)

T 2B O R4, SIS IEEBE L 4 2 g 4
W B ARIE L NV AV S R B 2R & LT b
72, WBEOIEHILED) L 1 LR O HFEIIED ¥ —
ZRMNCHEH Lz e 179 o

BB, WBOBEARY T, FTHEE&EECORE
HEIFFTIC L > THESNS | REARMZIET 2 L8
—RITH % L BbNDH, ARG TEIEMFRIL -
THESIND 1 ROY—7 ], WEEIED ¥ — 7 Fi
(FLBEW) & T, THRBTHZ L T2, ARG
TI3HERL Y S oo AZR K I e L, L
R Calt X % FelE I3 4 T RRReRT Lo 25 L T b,

2. ERE LOEBED B OAMEL T, (2
52%58

CCTIIHMBHERORL LY VB A SR L L
T, FHFEICL > THBROEBEY T, 2HET %,
CORRDP S, BOBREMFORETEICL > T,
BT HEENRH L L, MERMER ORI X
SEALT YA DH DI L %2RT WAV DIXX
LR 2 (A B L7z, 9, Ml
A, BENGICEAMERT LR 2ER3 £4
RS A AT % S 5 W& I E 75V T i & [
ELMFE LTwah7z20, ke OMEEHIGER L 2R
RThHb, INERTESD5 X9, SHEBRENHIH
7eHE A, WEE B E BICEARM T,=0572 B L A —
DL B> Tnh, N SEREY O Rk FHRICH
VB HIERERY (£2) TEZBE, Wb G4 Mz
FMT D, hBIO2 ML, KETHRIETD S
WHg T — & X—Z2 D 5 A Y T, B3 —12 7% % 3
BEHHBLZLDOTH 5,

COHEE A, B &M RICEWEBUS TN 2 EET 5o
CORICIIEBOLELEETLIILLL, EBBELT
L7 (V,=400m/s, y=20kN/m’) 75:MERR (2
T2 0L L TEBBEOERBRERRT 5, H
WD WEE T HAE O A WP A, TR E T

e E A+
o L7 i e
[ R

50
0 100 200 300 400
Vs (m/s)

(b) #u#&B

X1 REICAVSHBOREESE, +tESE

20

BRI Vol.39, No.7, 2025



x3 ERfEFETER (i A)

ekt WK | R RIERE | AR E R
(Hz) (s) P.F. (%)
1 1.75 0.572 | 4.906E+00 73.41
2 5.34 0.187 | 1.390E+00 5.89
3 9.05 0.110 | 1.599E+00 8.38
4 12.08 | 0.083 | -1.109E+00 3.81
5 14.58 | 0.069 | 9.494E-01 2.67
50 LTTTT T T T TTTTT T 1]
I I I [
I I | [
1 1 o
o 1 1 [
g o i i
= | I I [ -
T F : R
s f | \ i
2 | 1 N
’l‘v'—: 1 E | | T
= E 1 1 [
E 0sE | N
B | AR
01 IIIII :I 1 II:III;I:::
05 1 5 10
Frequency (Hz)
(a) HfEA

x4 BEREFMER (i B)

ekt JEE | A | RIBRE | AV R
(Hz) (s) P.F. (%)
1 1.75 0.572 | -6.653E+00 69.81
2 3.55 0.282 | -3.454E+00 18.53
3 5.93 0.169 | -1.993E+00 6.55
4 8.38 0.119 | -1.024E+00 1.74
5 1092 | 0.092 | 6.761E-01 0.73
50__IIII T 7T |II|I|||:_
- i o
g | I
o 1 1 1 I [
= 10.’—_ 1 1 1 I oAy
& sE i R =
g = i A R
2 C ' N 1]
:o LT AL
N S T
* 1 1 1 1 [}
< AR
i A N
0.1 Lol L] LA Uy IR
0.5 1 5 10
Frequency (Hz)
(b) Hh#EB

X2 RRHBSERTER EROFEEZERBLLES)

A= LCTRBERGENZZ B L2 QHoig”
WCHRZRY) —H T2 L)L —) —HELFHEL T
57y ZOZMIED TR IR % S L oA
BAEM 2R T . 2B I ORIIZFEAHERITIC X > TR
LN ZE— FORARBBEZMHAMTRL TS, &
nNxeWise, A (K2 () TEEAMHEFTICLS
1R, 2URIREBUCBWTHEZY - B oNh5, £
O—FTHEB (K2 (b)) TIX 1K, 2 KEHREEK
DOVWTRIZBWTH Y= IZR N Ww—FT, ZOM
(25Hz #2FE) ICE = DAL T do T O EBE K
¥25Hz13 048 CTHY, IhEBOBRERMZEE
ZhE, R2OMBSHETII G HEBICH YT, 0F
D EA M L A0 (G4 i) L ITR 2254
BIESNDBZ L5,

FWTZOMEEB 23 RIC, Ao A Wk HE
J& % V.=400m/s, 700m/s, 1000m/s & BtF& I &L S
H2 5B TR BIS BT 2 i L 7o/ R 2 X 3
RS, CORRLY, KL V,=700m/s DL & L7
£METIE, TR, 2RO —7 L L EAHEBHTTES R
7EA R E BIFIC—R L TW5 2 000 5b, BAH
ENTIZE TV T & B &M THRWTB D, BRok)
WV, 2 EFICRERMBELTWAEILLEAFETD
b7, BV, ARECHRET DI LT, HAMBHT
OFER L F—DORMP T 2 REEIE LN TS, &

8% 8 K WF S Vol.39, No.7, 2025

50 .
FTT ) ——JE Y =400m/s
i 1| ——HAEV=700m/s

i FAZ Y =1000m/s

10 i ——rrr

1 1 1 1
{ U I :
1

wn
T I,IIIII

Amplification Factor

0.5

01 IIIII Il [ | I IIII
05 1 5 10

Frequency (Hz)

M3 EBOV, Z2EXSBIRGTORIRBISERN
&R (2 B)

NHEBREOMEERICL2HETHY, HEBO X
9 HHAETIE, FEAMEBNTIC X o TH S 7z BRI &
SERZLECBT 2 MENIRES S R2GE0HH L
DI %o

3. HMERBOEBEARHSWERE LOERED
TEERTDRMDEE

3.1 MRORMG
AETIE, SHREMEFEREZ AT 280 LTl

21



LFABROMET 2179 FCT, BBEOFLEICL > THilEoH
BRMAZEALT L0 BMETH, 22T, WEIC
F 2 MRS R & T SR IC D W TR T,

KR LT 5L, EEOMBRESEL K%
BECHi, %8, FITET VR E CIio72 77— R—
2 EHWBLZ LT D, 2L, ZOBRDOSHICE
VB IEATREE 2 RO 720, BEA AT IC D #iligo 1
KEA T T, 53 0.05~2.0 BO#EH O 7— %, Moy
HEP 10 5E U EOF—5 O EMBLTHV S, ##
L LT, 4:108,730 # o WA EHE H W CTHM %
fToTwb,

INSHET—F 2 HC TR 2 REEIT) . O
(&, HITEE & WAk A AT & 8 B B AT % St
T 5. % BREBBUSAIRN 2 £G4 281213, EFUVT
WHZ V,=400m/s, y=20kN/m’ DA MR ICH L &
REL, #5N2FEEBEEHEED 1 RE—27 2o
FEA BN, SREME Lz, 2BURTIEIH S, Tin
2 5o C O BURBRATIC & 5 ¥ — 7 B & A i
ANTIC X A EA R AT BT 5 Z L I3EEHELT
W5,

DIBECIE, EAMERITICE > THEON L ERBEOFE L
AL 2-EA R A 7,07, R BURE NI X 5 Sk
ORBEZELMARME T LHobT, ht
EHIC, BT OHBOBARMNZHET 2 FEL L
THWHNEZ DB () I 2BHHEEFEIZLD
b EML, ChETSeHobT, TOTSICES
WRIL, BRHEOBEEZRIMIGEETLZEPHNT
o720, 3.3 HLEO 5T T b v,

4H
I, = A

S

(1

3.2 BEFRCLDHBOSHEY T, DETHER
B O G NT, KT & 5 iz [
TR TS TS REM L, ShOEARo) b Y

NEIEF LI Z 20304 BEZTTHTE DD, KBS
Tl [P ARAL E CREGHO R B D BLIE S NZBR O R
MiEO Y —7 | 2R 2F2hLIcERALILE
L, T # Efffie LTHEZDI L ET 5,

Y, FTHRIC X2 EARY T, 0B IMRERZ B L
72bDERKAIRT . BBINLORICIE, SEEED
DI EEFHI B 2 BHER O X5 (3£2)7 B
TR EEDIT, G2~GT 2Rkl L Twd, Thelis
L, HFRCEEARY T, 3WAT, Al 1o
EARCTDHERE o T D ZD 70Ok O
MEEHTL2FHE LU, KFEEIAEHTHL L
Wb, TDO—FHTK4 b) 2RHE, XM EH
WHIBHEICEIL TSR T LDIXSDE L P KRE
{roTwa iz, MM E LTRT O
AEA T Z BOICFHI L TV 2 2 &5 5. il
RO @ e LT, RoRARYIREV
FHEEY A~ OB AN S < 2 2 DB 27
o, XD ICE o THBEOBEAEME2EET LA
X, CORDHABTLILENDHDEFRZ 5o

BEAHBIC L > THOND T, T o R %2R T
4 (a) OFEIZIIIZ: 1 OBER EICH B0, 5k
XD EAEY T, OfRERET 5L T, AR
KEWHEEZHL TS EF 25, 72720, &icEo
TR PR 5 EARIMNE % 5 WM b1 L
Sk e LC T, o Ji 25 EA I & £ 12 5l
LTV A RERSHA S NS,

M4ofRERDE, FTEICLLEARY T, 0H
ERROBE NI L T, ZRICHIBIMTRLIZEK2 O
BAER OX 52 W C L) BHBELIFET 5, TICES
WARER 2 B L 35 &, R 2 AR L HE S NS
AL, MHBICE D TS AHCAHE1E17.0%, BA
R L 2 T,° T 2 V5 1E32% THotzo £
Dz, THOOFHECILEARYT, 2T, #H
BRAER) O H) 8 R AR R B ORE £ 47 ) B, Boh
BLAERICIRED G ETND 2 & BB L 72 LY ke

2 T I|||I|| TTT ||l T 2 ll|I|| T || TTT |jl,|n>,| 2 T ||| 1T II IIIIII'II‘
:G2:G3,G4:G5I G6 :G7 i :GZ: 3,G4:G5, G67;‘:(§7, 3 :GZ:G3|G4:G5, G67,G77 3

Colo 17 G7 ] CoLo e Coo L R

= 1'5—_:___T___:___: ————— - 1.5——:———1-———:———:;-—--- ' =t —— 1'5__:___T___:___: ————— ':-—'———
N - | | 1 q1 - [ | 1 10 [ ! 1 ¥ . =
g o0 b0 T =S I ) R s (= S A A B M G6 ]
2 L0 0 ! I F Vo B ! I F 1ot ! ]
i‘_‘; 1'___|___:___l_"-I _____ T-=777 ;’;E 1__ﬂ__w_:__"|' _I _____ L Eﬁ 1_—_|___:___I-_-I _____ TTTTT T
— [ gt L Gs3 = A v Gs— [ La G5 7
F--r-—d-s- - - - J= === = ” :--*r--f-:--—l———{ ------ -——=-== ” :__"__'IL__l--‘_} ------ m——--=

e Eoa a0 VG4 T L o ol o1 ! 4% o0 | o1 i 4
ERPOE] S A SR S N e T 0 R S St | s N R S
L & i ! 1 ! G3 ] L Ji ‘l M 1 ! G3 ] L a0 ! 1 ! G3 ]
:‘—'l__T__I___l ______ N :"I-_T__I___I ______ I_______ :_-I'-_T__I___I ______ I_______

0 L I:I Il i 1 I:I 1 i 1111 | Il qul_ 0 1 I:I 1 i 1 :I i ) | | 1 qul_ O_I I:I 1 i 1 I:I 1 i 111 | 1 qul_
0 0.5 1 1.5 2 0 0.5 1 1.5 2 0 0.5 1 1.5 2

TE (%)
(@ LE&E FoBE

T (L)
(b) 7 & T DBiR

TEF (LAmg)
(c) IHF & ISk

X4 RBFECKSDHBOBEFREL T, DL

22

% 8 KWk S Vol.39, No.7, 2025



EILEPHDLEE R Do

3.3 MWEFRFTLOEBREDOHEICKL > TEHEHALZE
19 2E&H4OIER

C T, HROEE A B L - EA R T, A
BB O R T, & 8% 2 50 &2 BT % 720 O MG
A7), MIEOMFERL D, WlEB CldERE oM
HAEHICE T, 1RE—FE2RE—FOHFRMNZLE
BETE—2PRONSG, T A LB % L
T2L, MBEBOKD2KE— FOBEAIRBEI /NS
Lo THY, 1RE-FIZEIDVEELTVELZ D%
Nbo €Dz, 1 IRE—FE2KE—FOEAFD
WL > CHRBOEEOIINPERTELLEEZT,
ZHAE DRI A AT 5 72,

BB A ERRATIC X 5 1 KE— FEARY T,
&2 WE— FEAEW T,2) " oz, #HtlicEiki
IBEIRITIC X 2 ik B A LB L -BARM 1,° &
WA EAANTIC X % 1 RE— FEATN T,0)" " olt#s
Wo 725 R2 5107 T. oI, Hihds —EME
BIZHE L7227 — 7 OFY LEERAELRLTWD, Z
a2 &, EAMRNTC X 2 EA RO T,1)5Y
T,2) T 2R & W& ECkstn (7,57, 2R 1.0
EhoTBY, BEORBIZIZILAEZT TRV L
W %e 2 OWMWTIE, T T241.050 b
INEL B BRERI R INL D, ThidHBEOREDE
BCEAGRMPELIENTE2HB LD 0THL L
FWRALTBY, Ao E LTI Eb i,
ZO—JT, T TR "2 25BELY b/hEL
0B LARAICHEMAS 1.0 XD RELSRoTHBY, ik
ORBEEEHT L L CRIAMMAROICHEMLTL
FoTWVb, FLEHBEONTYFIZENITIERELLR
Wz, FAMEBITICE S T KRE-—RFE2KRE—-FD
A B ORI & > CHRB OB O KN % @Y
TELHEPMERI NI,

FEIEOME (K3) TOROLNAX S, HKige
FERMBOMMPTEI/NEWIFE, L OMEEHDE
BHERELBDRTVEEZONL FLBRDLH IS,
FEHBEOH T L ) IEHORE S EE 2 ERE o T
WL EEZLNS, T, K FENPL—EOHPICE
T AHFEHSEHE VM RREL, ZOEICKT S IE
fRAE D FEA I & DI 75T, o2tz B L 72,
CORII, RTEOV, TE»53, 5 10m®
Ve, RBHARLEERO VS B EFENRER—EDOHIPE T
L, M5 ERABOERATT Oy b LEERLZ. KHiE
I OAE LA 2, KTE»S 1I0mIZBIT5
VS THET A LT, KR IERIICX 5T
BIENTE (H6). K6 XY, FHV,PREVIZ
R (T T 2) ) &AL HE S Mt (17,27

8% 8 K WF S Vol.39, No.7, 2025

2 TTTT ,1 T ‘l T TTTT I TTTT l TTTT TTTT

I - AR ]
L o ¥y i
w L5~ ot + P AR
e R e X(2) -
H:\ | o 'orrj_'_:’,“jl:’ |
L ]
1 C —Q 1:-#:-¢-:¢z-:¢z-ﬁ.:-§-;§-§,}
05 —l 111 I 1111 | 1111 I 111l | 111 | 111 I_

1.5 2 2.5 3 3.5 4 4.5

E+F E+F
T, FIT,2)

X5 1R/2RXRE— NEERHL EIEREDER R

teDRaR
2 TEFET T T[T IT T Vs™=~150m/s
i = Vs™°=150~250m/s
N Vs™=250~350m/s
K Vs*=350~m/s
1.5
T o Ty (LHAR)
N + AR (AHAR)
i, L
B 1 et g et B e ey 25
X I P T NS NS RER
5 2 2.5 3 3.5 4 4.5

7,1 )E+F/Tg(2)EAF

M6 VS (&TEHDS 10m OFH V) OFELICH
D IEfRE & DEB RO LR

TF) OEALHEF > TBY, o EIHAIY
WCKREL BB EDGH 5B,

PRy, F@HE BRICTEDS 10m O v A
HBWREL, »OBAHEMBITCES IRE-FL2
KE— FOREG RS IRETHE L v a2 iy, &
BOWBIZ L > THBEMA»ZET 2Rl E L 2 5
&) AR S Tz

3.4 MEHRFEOEBEOFEASTEBREH T, D
B BWESE

AEiOMENC LY, EBEOREICL > THiEOHRBE
AT 20D 2 5M00omb 2T -72, 20X
I HRHBEICBWTIE, BB L EE LRSS
BTS2 EfT AHT, ZOPELHEYICEAL LT
HBAM T, 20ETHIENTEL, ZO—HT, #%
BEED &9 - BAMEOWERFHI—RICHVWORTWw 3
JRSNAP TIEFEAMEENHEREIE D 5 D O OREEISE
FRATRERE (ZAETE L e, BREHCHWwAZ LD TE S
V= VORISR EET Do TRBROBEEIETH
BRSNS T ARV AIR A B LTV D LIEHES %
WHIRbH B, TDLHIC, EFEFTCBW T B
JE W B BT % 5 P\ T, FRIT & IR b AR

23



Tho TOXHBYAITHEAWEEREBOEEOR S
EHEIZOWTERZITH . BARIZIZRK 6 DK%
EmZ RN L > TRETHZ L2l A b,

R(EBF/];ZE) — TR—l.z +0.7

2
(2L, R(TST[17)21.0) ()

ZZT, R(LFIT) - BAEENTIC L 5 1 IRE—F
AR T, 2 #iET 2485C, Ko ELERL
FEA R TR L ok (WIEREER), Ty o WA WHIET
LB 1R, 2REAERBORETH S, ZORK(2) 12
IDWERELIR S ICHMTTE Y FLTWDA, FHh
TR L7z 1K/ 2REARAIL L Lo B X 2 EA
IO @ 2 REPICKRBATE TS, /2
K7o#HREd, SEHIRTE»S 10m OF3 Vg »3
150m/s & 0 dRELHMBOARENTGRE L THIIEZ FE
5 ELELTS

Hif F TCHEM L - RIS, EA BT IC
IoTHONLEARM T T 2K Q) ICL > THIEL
TRRER T, KSIIRT, INHOKIZIE, Fheh
WIEROFERDRLTVED, WTFhdX Q) )l
SHMIERZ WA ET, iR EE LA
IDEVREREBETODL I LG b, T2, REOE
BAEER U5 Bl b iR & e s b EE
1, WIERT D 32% 2O MIEIC L > T21% &%, &
D EEACEZ L THBENOSBRHE LM LT 52
LR L 720

FO—HT, RELTIOREEZHOEAICLHE
B TP LI R & NG TN B L AT
b0 TOX)REMEREL, SHITHIEZIT)FLE
ZHNDH, REFLIEAHY OGS R wE I
BOONE 720, SENE I Ll EofETEOMGIZ
fTbhhnwltlss, 2020, RETEZHCTHA
B ORIE 2175 7288120, BoNaERIZIIZSLID
MENEIND T E R ESHISEWT, TOBROMBEIF
fili, WY OZB RN % AT O LELG D o

4. F&B

TR O iz 2R B % il 2 202 BN FFAN S 5 720 Dk
B e MET & LT, o sURENICS 2 A EE
DI O LIRS 2 72D DR % FElti L 720 AR
HTRONZZHMAZ NIRRT,

- MR E & U724 T o A AT IC X B A TR

Dl — & 7 % 2 WA L R BICE MM, MRS

BN 2 NS AT, RFHWBOLERE, M

WREDHEZIT o720 TORME, FEAMEBITIZL S

24

2||ll‘|::’~129l;0|l°~1|||l||||||||||||

© AIERT
° fER

IIII|IIIIIIIIIlIlIlIIllIIlIIl

.5 2 2.5 3 35 4 4.5
E+F E+F
T, () FIT,2)

X7 BEEESETICEDSESRAP T, OWERR
(1 R /2 REBEHALL — IERR(E & D LERDRR)

2 T | TTTT | LI TTTT
B | | i
Colo ! ]
s o MERT | 7
wm HHIE / -
L . ! ]
% R A
E B 1 | 1 B
bt 1-__1_"E"T_ e
= R N ALREEELE ]
ﬁ r : / ‘|Jv : : 1
R R oA Hialaiaai
S AL N -
0 L1l I1 1 I:l 1 | 111 I | | I_
0 0.5 1 1.5 2

75T (AR )

g

X8 BEAMEMEMICEDKEEREY T, OWERR
(BEROFEEER L T, EOHR)

BEA R —THo>Td, L oMEMAEHIZE -
TR R MR M B AR & S ELT 57 — A
HHETLHZMERL
- SRR BRI 2 A T 5 Ml U C LA AT,
RIS SIRNT 2 EMT 5 HT, BBOPEICLLHE
LB % FEE L 72o ZOREE, FEARWIZIZE
HAEAATIC X 2 EA R, g Bs 2B L7280
EOFBRE LMY R Em e 2555, FMHCkoT
FEBEOZBEL > CEAMERITICE2ENLY B
BN AR BATT 2580 HAShs I L %
B S A2 L7z
BB OB X > THBEMPZL T 2Tt H %
FMEILBT 200 ERET o 72, ZOMRE, BE
EFATIZ XL 5 1 RE— F & 2KE— FOREAERY A
W L T a4, REMBEOE A BRIELH
SHIZ K X A i2id, BROBEIC X - THBE N
BE VL LW EEIBWZEZHLNII L, &
LIZZ DM Z A IHIET 2 FiEE2iREL, Thi
Lo THER K D Y Mo HAE I & e T e T
H5HTLERERL I
B, WbhYs450 1 KR, EEER, 40
RE LM AHIEFEE 256 o gkt s k-5 <

% 8 KWk S Vol.39, No.7, 2025



WY OHERAEIZ TN EN17.0%, 3.2%, 2.1%
THY, IhoFEEZHWCTHEARY O R, MR
FIHETOREEZITHIHAICIE, ZORBLEET LD
LD 5L, EHICHHOBENCL Y, REoPETHE
JAAZALT AR D B SEHESH O Pk 572, £
DI=DTD LX) REMHICHELT BB VTE, A
DFBEL MK L7 L CoBRMEHI 2552 &b
HETH D,

F72, AR CIIHBEORARNY, sBENICFRE
BV AT 5 7285, HERROMABRMEIEE W BlET
FREMIZT TR ANE/REIFEELBETH S, I
DWW, 5B EREMRETEITI o

X

1) Joyner, W. B. and Boore, D. M.: Measurement, characterization,
and prediction of strong ground motion, Earthquake
Engineering and Soil Dynamics II, pp. 1-60, 1988.

2) VPEBUZ, ROECE, VURWY, SSAREA, EEHRE i
FMEEBR LR ER OB KT — IV F b & vt
W7 O ARG, TARFSME LY RCE, Vol28, W
X539, 2005

3) hIEE=, RAREY, EHNIFEYL WA FEFWEIC X
5 AN D 3 WICIEMIE A BRE R & 2 =B 7,
AARME TS AHCE, H 7%, 955, pp.45-59, 2007

4) Katsanos, E. I, Sextos, A. G. and Manolis, G. D.: Selection
of earthquake ground motion records: A state-of-the-art
review from a structural engineering perspective, Soil
dynamics and earthquake engineering, Vol.30, Issue 4, pp.157-
169, 2010.

5) RER KEAH MISHE SRR, JuER ;Mg
REMASRIZ BT B 7 R d) — E R -, &
KREFLFIE AL (B - WETA%), Vol.73, No4, pp.l_
832-1_840, 2017

6) AARERIGS @ EBER)TE - FRSL VI RREHN, 2017

7) EAZGERBGEREE  POEREEATTENT R © SuERNE

BB R WFEE Y Vol.39, No.7, 2025

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

WA AR - R (RRERGET), LR, 2012
Borcherdt, R. D., and Glassmoyer, G.: On the characteristics
of local geology and their influence on ground motions
generated by the Loma Prieta earthquake in the San Francisco
Bay region, California, Bulletin of the seismological society of
America, Vol.82, No.2, pp.603-641, 1992.

BINZRR, R EE, PEINFE— 1 1987 42 T-ZERLH0 i it
BEORKINAEE - e RHBE A S N2 HAERFEOFHIE, H
AIRSF LG R SR, 55 442 %, pp.71-78, 1992
BENZE, SGam, BEILAT, KIFELL © 2004 43H1E R
PR R OO BRI U BT B FF A o R BIEEE, H
KRR T AR CE, 6%, 3%, pp27-42, 2006
JOrA, UM, R EEORRREICHE D W
L2 MR DOE 2 )5 L 2 ORRE L, PBERIFHE, Vol.25,
No.9, pp.5-12, 2011

YR - Loy At & 208 iR O A0 BAEF A3 b ER ISR o
BN R 2588, A&, Vol8l, No.l3,
2025

W, BEHY, SO, PR RETHEE O
BT IO, IARFRMETHRIE, Vol.28,
LA 170, 2005

YA, HEEE, SRR RS AROEEE & EH
Bl & H o ET O 72 0 o Mg s, BRSPS E SR
Al (f3E - B T%), Vol.73, No.2, pp.433-442, 2017
JOEAE, JHEE, R - AR OMEZ ZE L
7R AR AT i O By i, LR SERCE AL (R
& - L), Vol.74, No.d, pp.l 361-1 368, 2018
MEFOL, BRINZER BB 2 B L R o
SFHR R QM EE ZhUI T MR HIER OFFM, H AR
SRR R L, No.460, pp.37-46, 1994

YAk, PRI, AR HFRALE O B E S
O IR OMRE) 2 HEE 5 5 M5 Tk, HiE Tk
A, Vol57A, pp.332-339, 2011

PR + RBBCHEEIRE 0 Hb 2 T Hh B2 B) % &)=< 19 2 3Pt 3
572D ORI T — ¥ DIRFE, BARPET L, Vol.79,
No.13, 3¢ ID: 22-13001, 2023

25






2

XA VENEFICOHFI AR
SIBRMX 2 FAIET I DORRKEMRELE

EH AT

i A

AN

An Implementation and Verification on a Model for Predicting Level of Train Congestion during Disruptions

Hiroto UEDA

Kosuke NAKABASAMI

Taketoshi KUNIMATSU

In recent years, train operators have started to provide real-time information on the levels of congestion on

trains to improve customer satisfaction. However, during disruptions such as train service cancellations or

schedule changes, the levels of congestion are different from the norm. At such times, it would be beneficial for

passengers to receive information about future congestion, since it would help them decide whether or not to

change trains. In this study, we developed a model to predict congestion levels during disruptions. The test of the

developed model confirmed that it was possible to predict the level of congestion with around 75 % accuracy by

using features such as the level of congestion at one to three stations and the headway ahead of the train.
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Development of an Inspection Support System Using Tunnel Wall Images

Takashi NAKAYAMA Yudai YAMASHITA Kazuhide YASHIRO

Regular inspections are required for the maintenance of railway tunnels. Inspectors determine soundness
through visual inspection and hammering test to ensure proper maintenance. With a predicted decline in the
labor force, there is a growing need for the digitization and automation of tunnel inspections. In this study, we
developed two technologies to address this need. The first is an “Automatic Tunnel Condition Assessment
System,” and the second is a “Critical Area Projection System”. This paper describes the overview and
verification results of each system.
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