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Evaluation of Aerodynamic Noise and Intake Flow Rate of Running Wind Intake by Wind Tunnel Experiment

Yuto ARAKI
Akihito KIMURA

Hajime TAKAMI
Yoshinari YAMAZAKI

Hiromu UMEDA

In order to cool the equipment installed under Shinkansen trains, running air is used directly instead of fans. A

wind tunnel experiment was conducted to evaluate the shape of the intake, which can draw in a large amount of

flow and reduce aerodynamic noise. In the wind tunnel experiment, five types of intake shape were examined

using a model to measure the flow velocity inside the duct and the noise generated by the intake. The results

showed that the intake flow rate was affected by the shape of the opening and that the aerodynamic noise

generated was reduced by rounding the lip of the intake. We also found that placing protrusions or dimples near

the lip increased the intake flow rate and the aerodynamic noise. Changing the position of the dimple, rather than

making it shallower, also increased the intake flow rate and reduced the increase in aerodynamic noise.
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Numerical Analysis of the Hydrogen Leakage from a Fuel Cell Railway Vehicle Stationed in a Tunnel

Takashi FUKUDA

Sanetoshi SAITO

One of the initiatives to decarbonize railways is the development of fuel-cell vehicles. However, to put fuel-

cell railway vehicles into practical use, it is necessary to confirm their safety, and one particularly important

issue is the evaluation of hydrogen concentration in the event of a hydrogen leak in a tunnel. In this study, a

numerical analysis was performed to investigate the hydrogen leak flow from a stationary railway test vehicle

consisting of a two-car train set with a hydrogen leak in its roof equipment in a tunnel. The tunnel was a single-

track, 400 m long mountain tunnel on a conventional Japanese railway. The Fire Dynamics Simulator (FDS) was

used for the numerical analysis. The results showed that the leaked hydrogen rose towards the crown of the

tunnel and flowed towards both tunnel portals. The hydrogen concentration was the highest immediately above

the leak point and decreased rapidly towards both tunnel portals. In addition, the influence of the location of the

leak on the hydrogen concentration distribution was also shown.
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The Influence Analysis Method of a Shield Tunnel under Construction Extremely Close to an Existing Tunnel

Akihiko MIWA

Tatsuki SHIMIZU

Takashi NAKAYAMA

This paper proposes a new numerical analysis method for neighboring construction where a new shield tunnel

is excavated under an existing tunnel with a short distance. These tunnels are mathematically modeled using

detail 3D shell elements and the ground between the tunnels is modeled using interaction springs. The strength

of the interaction springs is determined using stability calculations of the ground above the new shield tunnel.

We conducted the trapdoor test that reproduces this neighboring construction and measured the interaction

between the intersecting tunnels. The results confirmed that the proposed analysis method can simulate the test

result of ground reaction forces and tunnel deformation.

FoU— N YAV, EEREL, BRI, RAET

1. 1ZC®HIC

AR, BREREE, L F K E oMY X
WEMSNE ZEE 2D, Ty, K1TIORT
IO P ANVELEPH T CRAET S TH (LLF, [h
VAIKETHR]) BHINLTwb, Fiik bt vy Aol
M, BN AVERALZES O TLHICR D720,
Wik E AL CEER b ¥ A VIS 2 BB RIS RN
WIS FHIL, FaNCLELRRZH L TBL 2 L2
DTEEICR S,

b YANVKETHIZRS T, ZOXH)ICHBEEANLT
PEREHE IS\ B A U B WD B 5 3T [ Hel
T EMENTBY, —#IC, HraxhhE & BEhE sy
DIKTF-BERR A B DR D 2~3 f5 LT 0 LA
U BV Y, TR RSB S O T B TR e~ = 2
7] (UF, EEx=27 V)Y Tid, Hrikksmo
RIS 2 O X D RIEHEREOX SR ERLTEY,
WSS BRI F720% [HIBREEPH] & E
DY TS5, Tz, HHERTICH722H
Hl2E, BEFNENERHZITO L ELTEBY, &
D72 Ot TG EFHTE R R HF L IBIL T b,

LA L7%d3s, HTEMOMABILIED 2, EW
L OBERIZ/NES < R BEIICH D, il TR R
DUBDPLEI > TETWDS, MY AVEETHOY
FonTIE, THREZE [HIRHEM] &oHe L O
FHTHZEERDD, b rRIVETOBERRIHER b v
ANVOIELL T 72 B80T (DU, TR ])

*  JC WREWBEANGIZERS b A OVBFZEE
® % REGWHANHZER b 2R VFEE

B8 R WF LY Vol.39, No.5, 2025

.v‘

BER U

1 MRIVELOMTRETIZORAK

2D
N B
K B
Q| 77477 7
7
i I
EEEQFJ* 7
7
7 T
) I W&
% / O : EFE8HE
7 IT . #iFREEEH
.

a=45°" +¢ /2
(¢ :RERERA)

2 REREORSEOE D EmE - EE

max (3D, 10. Om)

R LTI, RO TR EMAT RO A TS L &
WY, RS D Sl 2 R U CREIRT 203K
2 CBLEND o720 WHESMIIE U2 R oORR
HTE& 5 &9, BIEOHFI D KD STz,

T TAMIZE T, B T2 RE LT, itk
T TR R 2 Z R L, Bull B T 2 B L 72 Al

13



STEPT ik (FEVY AER)
D <
BER AR
VARV
QIBER D H
|®W%H%HEGMEW<Z>A 1
iR IvANS B

Viy § vV %
A (£hEXR)

[(@FH L iz E i # FREICAD|—

K3 HERFEDHEDRN

FEBRCTERUEELMGE L7z, AFTIE, Cofllzzlo
HEEHIZ, EAF—NVTORIESEIELT, #Hilk
7o Wi L BEBRNT 2 FA T, BERE b ¥ R VA D %
RETHE L7 R DS %,

2. EIRFRERITE

2.1 EROMEIRR EMRImE

1) ¥ =

kO TRERZBRTE (DUF, [1EkFD & #
&b AV ORENI A, BER b oA OV P o Hb g (3
BelE 2o THEHL, B b v 2 VIGHRICBRE L T2
s b EVIREDD EREE IR,

BN D BAR RN E B 3 1R $THE 2L
BRI Mol 2 S O AEECTET ML, Hrik b v
AVAHVEALE RN AL T2 M EE 525, THICX
DEERR b ¥ R OVEIRAL O MR 2 Sk B (1K 3,
STEP1). &®IiZ, BE#Z b v AV z MR Eoix ) cEF
MEL, S L2 EN 2 IETRBICANT S & TE
MRS DY %% (K3, STEP2),

(2) WmFEHELZNRE LIEBEDRE

MOEBERE T LT, fERFHEoOATIIILL &N
T, MBS D S THIBURSULETH 572, ZD
TR, Fik b AV b homicssdds [EAaH
WYY OFIED D B

AL E X, b AVIRENCAE, SIS o MR &
DHFEE % S, L OHHUE AR E (AT 5 % fHis A W
39, M4 IRT LI, PR LVOMETIE45°
+¢ 2 (¢ NEREEES) oM EET LEM, FoLk
FTRT7—FBIRE ¥ MATFBO b1, Bz IEH
WA $=30" EHE L CANVIED D158 TH

14

BE. TXKE
SR 2 T2 X E R R R,
& BEN g
ol SRS — ' i
45° +¢
mﬁ&ﬁ<:>
NS
= % EhmANET
&b kAl
¢ NEER A

(a) #a A 7EEL (D) BEEETICEESAD

BEE% b U RILDERES)
X4 #EAHRECIRTEETORR

Ly  mremitn

HEFRADITRIE = EiFE x R0 L E
IR =HER ARRIRTRDBEER b >R ILTEO
WRZFFH LR

K5 REFEOEARN

D, WEBEEIEM G DN EZWITI) BILL B bo 72, B
AHIEOFE b1, —BIIZIMED LRIRE» S,
THEMRETE2HEREICRSE SATVRDEY,

— I, BOLEE T oA, BAaEEEEE L
FRRBREPLEL SRTWEY KR, ®igHizoyy
Hi2iE, LoMFEEAT I EREIE S K& AT
5720, BHEIRDLENPREL b PR ¥ AV,
PERTHECTIRE T 2 MR\ BHE L 2B 2B % 7% 37 fg
P 513H, B4b) DX, FEAFI T THE
KAMET L, WENT Y ARHITHILT 528 %2 5R
FTHEEEDLH D, Lo Lads, BN
OELEIIERWIHHI N TRV, ZhFETIE, H
WEREAETRWE S, WD ST ¥
5 Z L TRAFIRZ FEMGT 5 EIHEONTE T,

2.2 WIBREIRRERITE

M # =

B 502, 3—ET B TR RN (DU, [
FETFD) 2R Yo Hial L7oBa it TR o Bk E) 2
T LMITETH Y, BEBE b > 0V T 5 A
OB EEETE pI3 (U, THEEHIZR]) 2/
BT 5L A D B HEAEHIZRMIE, 5

PRB R WY Vol.39, No.5, 2025



X |
o EEEEag
T  JEEE

%\b@

(a) #1E% b > R ILHEHIAT

%|
L %&HMJ [ [BRX#ENg) |
—_— —3 C
: a

_é Tk ST

pugp d
(b) #E% + o R ILIEHIEZ

X6 B bR TEOERRIFNHEFAELDORE

ORI RAIACIRE % T UTRD Do MIREITIIH
> R OVIREIRT 4 ORERE b > ROV T O MBS HeEe
EHVE GEE Q) 12 TR kRS0 #FHE
VT E A W S R R - MR (N R - B
W) 0 T ERD B, B EIC X 2L, TR
HEHEZ KD BB O MO HFHIHTEB ST 5 2 LT
X%, ¥72, MOEBEMIL T, BERICHRTEER N > A
NOFERKE L 2720, EOREOE F TRtk
FEoiRY) TR ANVEEFTMLTE B0 P T2
Vo ZD72%0, BN A VERREY 23 KILETET
MET B L LT

(2) MEERIELDIEREOEERE
MHEAEANZRE ORI O W T, [#hbkE s %
AT - R LRSS 7 ICBIRE N, &E
EH T4 7 R D D B R BE O FERERE XM T 1 O Ho
BITREOEM S EZIBH Lz, ZOHETIE, Pk
& ST & 5 R M ORI Y 2 2hZh
HHLT, ZoRREFHIEECSH 5 IEREREY T o
FRIEOIEKEL LTHWT Wb, B2, MR o
HZHoTid, Ty 7 —FokHhat K@)
EHOWTHEHAICEIRTE S L), BEN AV TR
MO % % ET 5 HEEERLE (M6).

B
q =CNC+V7Nr ...... (1)

Z 2T, g WERSCETD, o WERORAET), y - Ml
OHfARER, B JEEENE, N, N, SRR

Pk b v A VBB OB ¢, B TIE,
6(a) ME I, BERE T ¥ R Vo 1Y E5 0tk
I A L 22 o B T od & 5D #iab 2 AKE L
T, R (1) OLFIRENS, HFEE EoTHI5E A
WA RHEHT AL & Lz —7, Ml OMmES

B8 R WF LY Vol.39, No.5, 2025

K7 RETRRBRERE

g ofEBTiE Keb) okHiZ, HEAEBHD
o B L 7 AR o b BT dec & ARAH O #uBE1H de 1S
A9 30 ab 2 0E LT, BEASTHRY 1230 &5k
WHIEE L. ZOXHIZ L TKFEIHEEIG U722 MR
XFN q, ¢ BROTVWE, MELFIIIE ¢/q, 7,
ZNENOKFHEECOMIEEL LTHY S, &8, #
BNV AOVIRI B OB EETT g, &, O M de
I TIRIEFFITNSWEICR Y, ERAFEAZ Nz b
HILIEZONL, COHBEICIIRBELYTLT S
ZEE L7,

3. TBREREIREFIADIRE

3.1 # =

T HE it 1 % 1 U7 TAESERR 2 L, 32—
Ta VTRl LT, IREFIHEOZ YA BGEEL 72,

BO 7 AR L7z BE PIRSERREEE 2 7R3 BT IRIER &
&, Bk N AV EERNY 2B oI EE 0 E R oR
EREICB L TERINTEERGETH LMY,
AR IR R 7 OV IR &GO 0L, AR
Wo—# (BFETH) ZBETSE52EThr R VIEHIZ
HRT 5, AWFZETIE, K8ITRT LI, BRI
WCHRE N AV 2 L, AT A X ) ISRk N v
AR Z FHOICEIE O D 2, Bk b R VR & R
SR ? BRI Imm BT S 72,

%8, MRV E BETIRIEERTIX, MHISIRmo
A 8(c) DL HICHLY, BETIRERTIZ V4
WA DFRADNEL BB ZD720, FETIRFIEERII,
TR AEIRONE b 1TF% b v ANAMEE FRE F Tl < %
HEVHRENDH LI LD/ ENT VB, OIS
DVTIIARFEORBICE LD 5,

3.2 EBREMHLUOEEHE

b ANVKETHEOFERE TIE, kb dArvidy—
VRN, BERETS VO AVIEEEI D Y AV TH DA
BENT LS, Bk b v AOVERNI R E L, B
b ANVIERNIIETE & U ze BEEE b & AOVET O} &
S, R L MR O R I ER S N E 25 A4 o Hh kN

15



I A 1300

VVW

o
BESRbuaMER &
A

VT By -y
10004

o o
ke (&2) e iﬁlj_:jjé[f
A‘@\,\ B IAER '
Ls by . -
A 100 & T ER BA{37 :mm
(a) FmEX
1 500 I FRHAIAT B TR
A— /\/ A% /_Q_{\I'%'F&
BREX bR \
e
150 A =
[DZ ==Y PY TAHIZAMN-T
B> THH DHBE
FoAL R A % FRREER
(b) A-AtEHR T (c) EHIEREOZEEDMEE

8 AWMFDE TREBRDEAR

Nyt REAGF RETE) OFHF -V EREE)

X9 BEEX b RILIER

R 2 BB RN b AV (182 &) SEAT B
LA L FEMRE, o, OFAROEDFHIlcE s 2%
FIEICREE Lize MM 7T 2 ) VEMHL, ¥R
FEW T OB E & 90mm, TR 150mm, A E &
10mm T—kkE L7zo

WX, R1oOMBYEEET HERERT 5%
JHVy, FHOBEE 70% % HEEE L CREED . Frik b
YAIVETRL L BERR b AV OEERRIE, £20 K51
100mm, 200mm D 2 7 — A% FEfi L7ze D bR
100mm O — A DM HEHE T 725

BEFE b ¥ FOVERI O FTEICIE, 8 2 % 5 Mk T
WoET B72/%y FRIENFHY 2BEHE L7z, Eifilcidzs
EREZILRT 5720, 0O TRy —V2RE L2 (K9).

3.3 EBRERCIREFEDRLER
(1) BEEE b RIVERIDithig R HDZEAL
1012, #Hak b v AV G S DK HEE &
BERE I o A OVELE T T O #5534 O Bl o B FR
ERY. ek, WK IASMICOVTIE, HEk R
B OB TRiROFETR L (LU, [,
Mo 7my M, 78y REDFHS X 2 E MR R
MRLTWh, 72, EMB L OB, FERZH#

16

x1 HBERICERLULHER 7 SOYtE

Tt KHEIREE D g (KN/m?) 15.6
S KL E D gy (KN/em?®) 12.2
K575 77 c(kN/m?) 5.8
=i IR ¢ (deg) 424
e — 2
(CD) TETAREL Eso 333 (0'3_25kN/m2)
MN/m) 33.4 (03=50kN/m?)
( 57.1 (03=75kN/m?)
*®2 EBRIS—A
ey Bk - BERE b o oL pE
=2 O B (mm)
1 100
2 200
"o H#F%100
o m100mm — A
o s BEFE200m 2QRICEL .
+3 Bt 100mm (5 B 1) oo A0
L8R | e B FR200mm (R 8 14) P
U 1r (5] /0 /0’6 oAA
e ’_’_,Z"'A A
%K x
*3‘1& 0.5 1 BRI AT
.‘f*.?é ot Mx
xS
R PSR
0 L h

0 50 100 150 200 250 300
FER M AMER Sl AN 5 D 7K F BERE (mm)

10 PURIVRETEOMBRNILEOS

30mm DX TBEEY L2EZRLTWE, WIho
BERR O — A b, BrEk b v A VIR LA & O HiEEAVI
S BRI ONTHIIERK DI T LT LA, 0|
IR L 2D b, B 100mm O 7 — A T,
ACEEEEE 200mm FEEE A & BAFIZIL LT, KFHEEE
0~50mm DA TIHIEITE T & o720 —F, BERE
200mm O — AT, BMhA—EARTIETF L7,

RO T8 T, fRA A B RIYE DT
BEOKE R 20546, B b Y AV VRO,
H40) OL)ICRAFIHESETRE K TT20M%
W LEZDZ D, MEERICBWTY, BuEHEiETIC
725 HERS 100mm D7 — BT DR, O %E
HY MBI 5 Ai %55 2 LA TET,

(2) HEERIZREOEL S EDIREE

REFEOMEER I RGN FEE v, Bk
YA VEEN T O 54 2 R Tz, b, K1
WRT L1, K6 DO HEE de @ iE I,
Bk b At EME O 258 Y e L TR L2,

P12 121%, AREER T & 72 5 8 100mm 0 4 —
AL LSRR WO F LR b FE R

BB R WY Vol.39, No.5, 2025



2

el

E.

DE\ I LSl

gy
| -

E% b UAMEIE

maagn | O

Ei l -0.2
-0.4
(BAL - MPa)

HEMERE
(@) &R - iSHha v —RGEEEN

D
(a) BXTE A (b) % 7E B
X 11 REOHEE DE OFEME
1.5
N oo, o
£
L8R 1t o
U %
£2
7S - T wms
%K =hes BEN
=iz 0.5 [ (EF=100mm) A
Sl S e
&= / (8)
0 1 A i L 1
0 50 100 150 200 250 300

HERMAAEE S A S DK EERE ()
12 RERFER (BERR 100m) CEHEMRERDLEER

1.5
A
N A,
j: ﬁ ,-\/
4@ 'R 1 ad \
U X
I & EERIER
=R (B p200mm) .17
e .= AI, A
& K AN T ane
131& 0.5 f - S GREN
o A4 /S
- e A smmn
| A ad , (%5EB)
0 . . % . .
0 50 100 150 200 250 300
BB AMEE Ay B 0K T BB (mm)
K13 EERR (BEFE 200mm) ESEERIERDLEE

WCEWARZ VT WAY, &READREKEIITH)N
FEERERIE N2 Db b, —J, K13121%, BEkE
200mm O — A & R L7255 2719, AR o Hulgm
de OALEICED ST, MWL ThWEaIE, &
BRERIEGHE R LTS 22 L25b0 %,
(3) BER D RIBRIDS I 1 L— 3 VR
REFEL T, B 2 AOVER RO 09 A55
iz RD7zo BEE S Y ANVBENI Y ) v FEFETET IV
1bL, FTHEICHEERIEREEE L) 2T, HE,
ELTEBILOKFELEERZ LG 272 BB, (2) OELH
F 2, RFTRIZEERE 100mm D — A & L7z,
X 14(a) 121%, B RERo—FE LT, WKHEO B

B8 R WF LY Vol.39, No.5, 2025

N 1 10 =
= = g =
©F SEERAE R (BRI 100mm)
1) '% R 0 z
@ g i \\ - 3
48 w0 T wune
KE _ " \\ (85EB)
=R E 9 .
K& Uﬁﬁ _______ ¢ R

L Ca EXTEA
YT -3 (D
= 0 100 200 300 400

R PAMEEL SRl AN S 0K T B (nm)
O)REEED b RILEAEAVT AFHOLLE
K14 REFEEZRWVIaL—3 VERER

i de DWIEZRTEA & LEEOER - 5har sy —
MERL7ze SOMMPS, b2 R VETTANIE LTk
WARECLTTAHEEEZRLTCND I LWbhb, ™
14(b) 124&, BEE b ¥ AOVEERL BT O b 2 A VA )
O3 AOFTHEGER L ERERE R T TORKE,S, K
FHEE 100mm O ETIZZPORESRALNS DD
@, WK 5H & B, %E A OFE/KRIZD A
EEEREZRAD LN TELI D bh b,

3.4 F&O

FEBRTI, MOLE T TH 2 #ERRE 100mm O 7 — A1
BWT, BAEBOME L 20 F 723556 O MR 04 78
B SN RETELHCT, 2OEBRr— 20T I 2
L—Ya Ui #iTo728 25, M6(b) DD
I de DALHE % Frix b > A VEARR.GICERET 5 L, B
B b ANVEBI TN OB BAREBITE 5 2 & 2R
THLIENTE T,

L2 LS, Rk L7z & 9 ISR FIRER & o b
¥ AVHRH) TR FIROWE b 23R B 728, FEBIH
DWAIZH 2o TIE, 02 EE L TR
de DN EZMWIET B LENH S, K4() ITRLEZLD
2, EBRO N A VIREITORAFIROE b1, Mo
PEBEEIR G p 12 X V52 T Do IRICINFREEIR M =0 &
T2 EARABIROME b ITIRAK LY, BETIREBRIZBY

17



BWRD 2 Bl 7% B0 C O, RO de OALIE I,
Bk b Y ANVHLD S DR R BE S8 b v R
MmoME (K11(0b)) ICHIET 2 LENDH 5, FEIC
&, MR TS LB NERBEE M ¢ & W CIHERD
WIEAATS 2 & L3205, WO de OALE IZHT
FEE YR NVOPLPSMEORIZ RS Z EPHEENG,

4. RFRCREFEREZRAVAAE

4.1 B =

FER T —VORTERAEZRED ) 2, TERTHLRE
FHETHHREZEBL 2. K152, RAEREIZHD K
L7 YR NVEGETH 2R, Ml H—Rtt (v
H30AHY) &L, BESh A (HHl L > A (17
28EM)) OF %, by v (Y=
(H#)) WA LTl d 2 THZE L7z

4.2 REFEHICEDHEAE

HE L= 27 W ISR X REH R ER L7
W DEARE E 1L 2500N MY (N : Nfl) & LTRD,
ENTREIRIE, B D b RV E TORES D 5%, K
T DAL b > RV T L D ISR D 2 %
WEEL: (R16)s b ¥ AV OBEREICOWTIE,
PERFETIE, MK RZATH 2 & CRUEHHE T2 b
HEan56" bHb2E0h, £3IDEHIZ2EYD
MR CRMA 2N L7z 203, BERE 3.5m O 7 — X D3 %
EHE TS5,

TSRS RN 24T\, RISHER N > ROV o HRENC
PR Sl e S A BB N VR MVBIC S A 2D
AL, b A OVIRETET O RIS T IR ]
I B HEZ R L TRD D, — I, WIRBERED
T PR © 8~ 15%, MR T15~30% & ShTH
D, Rl TIR, ZoBERICHD 15% 2ikE Lz

1712, BER%E b v ROV FHOMI AN =2 R T, B
F& 3.5m & EERE 14m O — A DI R 2 5 &, i
BN EWEERE 3.5m D7 — 2ADIE) HY, KL TR
KEL, ZUNBEOGAIZEETH L Z EWbh b,

4.3 REFEICELDZHAE

N ANVORR, HIREEHEHTIE S o VR, R
B —2ZEETETMEL, M rAVETFRORSIE,
E T VIR AR R E 2 52 v 100m & L7z,
F7-, WEHITHAE, SHETEBLOKRFELIEE L
R—EFIE, THERD S BOLEGE T Chwiiag,
FRI L REENIAE UL 2 EHMER I N7, HERE 3.5m
DI TN Z N L7z T72, BODEM IS X A28 H
BT, BEER S AV T I E O iz 1
ZRCE L 72N & MEERNE Q% FLiE L 72T 2 47\,

18

BEEX bRl g  Efmm
(GaEUZID) S
1000 S BERLAMAE
: LB e om0
o
S #HE : 600
) SE (R EL : 25kN/mm?

R AL (U= PURD)
15 MU RIVDEHTT

&3 HBREAT—A

fiRdT o — 2 R > TV OB
2 14.0m

b URIVERRE TORE D5E

R URIVERR H |
! ETORS

13.8m
[ (FEHISMED 21F)

X 16 HWRFEORMNELRAOERET I

-- BEfR14. Om

BEER bop D 3t ZE 451 5 (mm)

-50 -25 0 25 50
FER AL S O KT BEEE (mm)

17 BEER bRV THEHOHENEME ((ERFE)
INHDEGERDI,

X 18 12i%, B b ANVOE - Bfia vy —N%
N THYEBROMATREREFMRIZ, ¥RVl
L CHRESIKELRTT2BE 2R L-Tnwb T L
bbb, K192, BEE b ¥ AV T H O EN &4
R o WETFELIERTEOHER 3.5m O — X DOFAT
HREIIET 2L, RETLEOIEZ D PEMBEOGAIEE
2T 225, HixHL FRERORAMEIL, ERFEDIETH B
KREVWZ ED DI D,

PRB R WY Vol.39, No.5, 2025



“A\V /LoRE ek
AT — — 3. 6n
- BFR14. O

=50 -25 0 25 50
FE b EIDA 5 O KT BERE (mm)

YXITHORME (GEK, REFE)

BEER bt D3t 226 2 (mm)
L
o

K19 BEE%

BEER b4 @D 10m5% 0D 48 it 25 i & (mm)
|
o

— REFE
-0.6 — #kRFi&
-0.8
-50 =25 0 25 50

IR DA B D KT FERE (mm)

K20 MBEHEME (10m3%) TOLE® (BEkR 3.5m)

4.4 EEEBELIFOERFECREFIEDLR

PRI B U B HNBEST DR EDO MR TR 2 &
HEETH Y, Bk b v RIVEM 0S4 W) S X2
i E MY %0 BIZIE, WM TR OREFIIZB W
T, WHETOREN % R 254121, BB ORI
BREMORERIE SN D X ) ZEET, HAICPERk
TEHESE Y O ZE B % 10m AR U 22 MR 28 fr i
A5, BB S 2 F B IR E 5 2 &
EHEELTWDY,

B 20121, RETFELMEKRTLEOMER 3.5m O 7 —
ATHLNMIETEZ, 10mETOREMEIC
BHE L li% R L7z MINEMNREORKMIZ, &
DARDBIRTH HIRETHEDIIE D BIIKREVZ E2b
bo ZOREHIL, RETFHELIVETHEZIN L THER

B8 R WF LY Vol.39, No.5, 2025

HET oA, RETFESHRNEOVE T — Ak
HIEERBLTWS, $72, INT TOMEHBILT
X, ERFHEOATIIHIG L ENT, I—REFEIHHT
LR N VA NVOZEEDE L X D, MR D
LEYMMBUEANEE SN TELIEEDEET S,

5 F&®

RIFFECTIE, B O TH 5D, MlEORAHE
WORBELZZI-WER N Y AVORE ZEHTE 587
70 i LIRS B AR AT T R S L 72,

AT TSN ERBRE DTFIORT,

(1) FETRRFERRENE 2 U<, Mulrdht T 2 B L7
AR AR L2 25, BOLE TR cAE L BT
RETE D B 2 KB 2 BER% b > AV F I o Huig K ) 4
TadRA DI ENTE,

(2) MmN T2 485 L7z EBRr — Ak LT, REF
BEHWYI 2L =Yg VMR ERL-E 25,
PN ANVTHOMWBR B L L@O M~ F v
O3 AOFHIAE R E BBl 5 2 LA TE T,

(3) EAF— VOl T5EMEKED I 2, REFEEH
WA ER L2 2 A, MERTHL ) LRET
FEDOE) PN EMRIIKRELS LI ENDHLH T &
BHO NI 572, TORRIE, T ToOmEHEHE
TCl, MEFEDSHET LM N v AV OZEH»A
Lawvwd ), #BEmcilb o dTHlEg RN L X
NTELZEELEAET S,

ORI TR IS B W CIE, RIS Icib &3
— A H B A L SN TE A, R OREF
WX BEERE N Y ANANOEETF M ZBINT UL, MRS
PRI U7 R OME S W RBIC % 50 $RETFILLDH
WA E 2 LB 720 D—IN R IUTENTH 5o

X ®R

1) SSBRAPARIITERT © # TS SE AR 5 O UL B T 5~
=27, 2007

2) BT R T
R, 2011

3) Terzaghi,K : “Theoretical Soil Mechanics”, John Wiley &
Sons, New York, pp.66-76, 1943.

4) SRERAHANIIERT - 2R Y AVMIE LR~ =270,
1998

5) AL 12016 EHlE b v AVEEHER)E Y — v F Tk
#i, 2016.

6) ETAGBEPGE RS, SOERAHAIT 7RG © Sk
Wy B R R AR - RS b oAV - BEIR, AL R
2020

FHT ) — X 28 WHHT, HE

19



7) ELIGEASGEREE, SGEREBAIIIEI Sl
VAR - RS JREEREEY, LRI, 2012

8) HT B - Al LR ORI T 2515, &
L IR, No.325, 1985

9) AR, ARWIIC : H O b 2 AV RIS B AR

20

MwFge, bR &R SIS %, 45 187 7, pp.95-108,
1971.3

10) NITTA F J3 4 4i 52 ¥ A 7= & : https://www.nitta.co.jp/
product/sensor/detail/ (ZH{H : 202444 H 1 H)

PRB R WY Vol.39, No.5, 2025



%

BREF M LICH T B NREDFEERIRZR CARRNT RO RIRELE

JIE 72 F A*

N .
A (o

fam weyrt bW mTTT

Searching for Sources of Unpleasant Odors in Men’s Restrooms in Railway Stations

and Verifying the Effectiveness of Countermeasures to Reduce Them

Takashi KYOTANI

Tamami KAWASAKI

Akiko KAMEDA Tsuyoshi UEDA

Unpleasant odors in restrooms in railway stations and on trains are one of the many complaints from railway

customers, so there is a need to reduce such odors. We are investigating the sources of ammonia, one of the main

unpleasant odorous compounds in public restrooms, in men’s restrooms in railway stations. For the investigation,

we prototyped a portable, highly sensitive ammonia measuring instrument. We used this instrument to search for

the sources of ammonia in men’s restrooms in railway stations and confirmed the difference in concentration of

ammonia depending on cleaning methods and seasons. In addition, we verified the effectiveness of

countermeasures to reduce unpleasant odors implemented by cleaning companies.
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Method for Verifying Structural Safety of Steel/Composite Girder

against Overturning and Lifting and Its Effect on Design

Nodoka MIYAKE

Yusuke KOBAYASHI

Manabu IKEDA

In the design of railway steel girders, it is necessary to prevent overturning and lifting of the girder against

possible forces acting on the girder. This paper outlines a verification method against the two limit states of

girder overturning and girder lifting, and describes a revised method of calculating the lifting force that takes

into account the vibration characteristics of the girder. A trial design of the bearing parts was also carried out

using the revised calculation method. The result confirmed that the revised calculation made some parts of the

bearing smaller.
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Verification Method for Friction Joints Using High-Strength Bolts and Its Effect on Design

Nodoka MIYAKE

Yusuke KOBAYASHI

Friction joints using high strength bolts, which are commonly used in the connection of steel structures, resist

tensile forces by friction on the contact surface between the bolted plates. This paper outlines a revision of the

method of setting the coefficient used to calculate the resistance force. The trial design of the joint was carried

out using the revised coefficients. The result confirmed that the new coefficients are effective in reducing the

number of bolts. A method for verifying the failure of the jointed plates in the event of tearing and the conditions

under which tearing is likely to occur is also outlined.
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A Survey of Hearing Tests for Drivers Using Whispered Voices

Kei HOSHINO
Etsuo KASAHARA

Ayano SAITO

Hiroaki SUZUKI

Naotoshi YAMAMOTO

In order to obtain a train driver’s license, you have to pass a physical examination. The standard for hearing in

the physical examination states that “each ear must be able to hear whispered words clearly at a distance of 5

meters”, but the specific method of measurement is not clear, nor is the relevance to the audiometer test method

used by JR. A survey was conducted to understand the reality of hearing tests using whispered voices. The

results confirmed that the peak sound pressure level of a whisper voice is around 1000 Hz, and that the

A-weighted sound pressure level in this frequency band is generally 30 dB to 40 dB, which is roughly consistent

with the results of audiometer tests.
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Applicable Conditions of Polyurea Resin Spraying Method for Seepage and Uneven Surface of Tunnel Lining

Atsuya OE Keisuke SHIMAMOTO

Kazuhide YASHIRO

Tomoya USHIDA
Masayuki SUZUKI

If a piece of tunnel lining falls off and hits a train, it could lead to an accident, so great care is taken every day
during tunnel maintenance to prevent this from happening. Repairs are planned and carried out in areas where
there is a potential risk of future spalling. We have developed a method, called the “polyurea resin spraying
method”, to prevent spalling of the lining by spraying polyurea resin on the surface of the tunnel lining. This
paper presents the results of a study carried out to extend the applicability of this method and some construction
examples: the effect of surface moisture during application on the bond strength of the resin, the long-term
durability in a seepage environment, and the bond strength of the resin in an uneven surface environment, as

well as the results of its application in a real tunnel.
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