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Pressure [Pa]

Pressure [Pa]

1500

Tunnel length : 4.2 m, 4 car 1 unit

1000

500

-500

-1000

-1500

Without air-shaft , U=112 km/h
--- D=3mm,N= 2L =340mm, =111 km/h
----- D=3%mm,N= 6,L =340mm, U=109 km/h

D=3mm,N=12,L =340mm, U=112 km/h

Sensor position, x = 1.115m

0.00

0.05 0.10 0.15 0.188
Time {model scale) [sec]

Tunnel length : 4.2 m, 4 car 1 unit

1500

1000

500

-500

-1000

-1500

Without air-shaft , U=112 km/h
-—-- D=3mm,N= 2L =340mm, U=111 km/h
—-—-- D=35mm, N = 6, Lh=340mm, U=109 km/h

SR D=35mm, N=12,L =340mm, U=112 km/h

Sensor position , x = 2.794m

0.00

0.05 0.10 0.15 0.188
Time {(model scale) [sec]
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Pressure [Pa]

Pressure [Pa]

1500

Tunnel length : 4.2 m, 4 car 1 unit

1000

500

-500

-1000

-1500

Without air-shaft , U=112 km/h
--- D=3mm,N= 2, L =340mm, U=111 km/h
————— D=35mm,N= 6, L =340mm , U =109 km/h

------ D=35mm,N=12,L =340mm, U=112km/h

Sensor position , x =3910m

0.00

0.05 0.10 0.15 0.188

Time (model scale) [sec]

3000

2000

1000

-1000

-2000

-3000

Tunnel length : 4.2 m, 4 car 1 unit

Without air-shaft , U=151 km/h
--- D=3mm,N= 2, L =340mm, U =151 km/h
————— D=35mm,N= 6, L =340mm, U =150 km/h

—----- D=35mm,N=12, L =340mm , U =149 km/h

Sensor position , x = 1.115m

0.00

0.05 0.10 0.138
Time (model scale) [sec]
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Pressure [Pa]

Pressure [Pa]

3000

2000

1000

-1000

-2000

Tunnel length : 4.2 m, 4 car 1 unit

Without air-shaft ,
D=35mm,N= 2, L =340mm,
D=35mm,N= 6L =340mm,

D=35mm,N=12,L =340mm ,

U=15%1 km/h
U =15 km/h
U =150 km/h
U =149 km/h

Sensor position x =2794m

-3000
0.00

3000

2000

1000

-2000

-3000

0.05 0.10 0.138
Time (model scale) [sec]
Tunnel length : 4.2 m, 4 car 1 unit
Without air-shaft , U =151 km/h
--- D=3mm,N= 2, L =340mm, Y =151 km/h
————— D=3mm,N= 6 L =340mm, U =150 km/h
---=-- D=35mm,N=12, L =340mm, U =149 km/h

Sensor position , x = 3910m

0.00

0.05 0.10

Time (model scale) [sec]

0.138
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Pressure [Pa]

Pressure [Pa]

3000

Tunnel length : 4.2 m, 4 car 1 unit

2000

1000

-1000

-2000

-3000

Without air-shaft , U=182 km/h
--- D=3wmm,N= 2, L =340mm, =181 km/h
—-—-- D=35mm,N= 6L =340mm , =181 km/

- D=35mm,N=12, L =340mm , =180 km/

Sensor position | x = 1.115m
1 " |

0.00

3000

0.05 0.115
Time (model scale) [sec]

Tunnel length : 4.2 m, 4 car 1 unit

2000

1000

-1000

-2000

-3000

Without air-shaft , U=182km/'/h
--- D=3mm,N= 2L =340mm, U =181 km/h
—-—-- D=35mm,N= 6L =340mm, U =181 km/h
o= D=35mm,N=12 L =340mm, U =180 km/h

Sensor position , x =2.794m

0.00

0.05 0.115
Time (model scale) [sec]
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Tunnel length : 4.2 m, 4 car 1 unit

U =182 km/h
U =181 km/h
U =181 km/h
U =180 km/h

0.115

124 %

73 %

3000 Without air-shaft ,
L === D=3mm,N= 2, L =340mm,
————— D=35mm,N= 6,L =340mm,
2000 - D=35mm, N=12, L, = 340mm,
1000
w
a,
s 0
=
7]
7]
et
a -1000
-2000 |
| Sensor position , x = 3910 m
-3000 . 1 .
0.00 0.05
Time {model scale) [sec]
T®H 16
HHAAHAE | 115m | 2794 m | 3910 m A4S
Ho =g
N 910 Pa 752 Pa 414 p 910 P
e 3¢ ¢ ‘
TEF 2 79 Pa 585 Pa 366 Pa 797 Pa
5% 67 844 Pa 503 Pa 404 Pa 844 Pa
5T 1270 545 Pa 451 Pa 324 Pa 545 Pa
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Lol
FYAMAN | 15m | 2704m | 3910m | S 0o® | gag
HolH =3k
EEgol
1685 P o . =
G AL a | 1420 Pa 888 Pa 1685 Pa 7]
2% 92/ | 1498 Pa | 1111 Pa | 730 Pa 1498 Pa || 111 %
EEZE 670 | 1121 Pa | 957Pa | 705 Pa 1121 Pa | 335 %
EEF 127 | 1057 Pa | 791 Pa | 587 Pa 1057 Pa | 37.3 %
eaz
HBaA s | 113 . . 2}
WH2AAA | 116 m | 2am | 390m | T | Ade
gl 2410 Pa | 2107 Pa | 1361 Pa | 2410 Pa 7) &
de A4 -
$ZT2 oW | 227Pa | 1718 Pa | 1170 Pa | 2227 Pa 76 %
FEF o7l 1661 Pa | 1526 Pa | 1085 Pa 1661 Pa 311 %
$EF 1270 | 1437 Pa | 1126 Pa | 840 Pa 1437 Pa | 404 %
Eld 4o A2
E A BYKE A&
Ed e i mg R 3 ) r
Z3Lo
FEF 150 kvh ~ 180 km/h | 256 m 6.15 7 &
fle 3y
253 24 150 km/h ~ 180 kmv/h 956 m 535 130 %
17 67 150 kavh ~ 180 kovh 956 m 400 350 %
FEF 127 150 km/h ~ 180 kavh 256 m 265 569 %
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Pressure [Pa]

max [Pa]

P

1500

300
200

10

L] ' 1 M
Tunnel length : 4.2 m, 4 ¢car 1 unit

B Without air-shaft
C D=35mm,N= 2L =240mm
F & D=35mm,N=6,L =340mm ]
[ = D=35mm,N=12,L =340mm - r=6.15 1
- - "= 5.35
i T = 4,00
= \rzzas
- % =
1 1 M 1 M
120 160 200 240
U [km/h]

1000

500

Tunnel length : 4.2 m, 4 car 1 unit

Without air-shaft , U=112 km/h
--- D=16mm,N=12,L =340mm, U=109 km/h
————— D=35mm, N=12, L =340mm, U=112 km/h

0
-500
-1000 | . -
Sensor position, x = 1.115m
-1500 . L . . : . :
0.00 0.05 0.10 0.15 0.188

Time {(model scale) [sec]
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Pressure [Pa]

Pressure [Pa]

Tunnel length : 4.2 m, 4 car 1 unit

1500 Without air-shaft , U=112 km/h
L --- D=16mm,N=12,L =340mm , U =109 km/h
—-—-- D=3mm,N=12, L =340mm , U=112 km/h
1000 |-
500
0
-500
-1000 |- o -
Sensor position , X = 2794 m
-1500 1 i 1 i 1 i
0.00 0.05 0.10 0.15 0.188
Time (model scale) [sec]
Tunnel length : 4.2 m, 4 car 1 unit
1500 ' Without air-shaft , U=112 km/h
L --- D=16mm,N=12[ =340mm , U =109 km/h
----- D=35mm,N=12,L =340mm, U=112 km/h
1000 |
500 -

0
-500 | -
-1000 | . -
Sensor position , x = 3.910m
-1500 . L . . : . :
0.00 0.05 0.10 0.15 0.188

Time {(model scale) [sec]
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3000

2000

1000

Pressure [Pa]
o

-1000

-2000

-3000

Tunnel length : 4.2 m, 4 car 1 unit
Without air-shaft , U=

151 km/h

-=-~- D=16mm,N=12,L =340mm , =151 km/h
—-—-- D=35mm,N= 12, L =340mm , U=149km/h

Sensor position , x =1.115m

0.00

3000

0.05 0.10
Time (model scale) [sec]

0.138

2000

1000

Pressure [Pa]

-1000

-2000

-3000

Tunnel length : 4.2 m, 4 car 1 unit

Without air-shaft , U =151 km/h
-—- D=16mm,N= 12, L =340mm, U =151 km/h
—+—-- D=35mm,N= 12, L =340mm, U =149 km/h

Sensor position , x, =279 m

0.00

0.05 0.10

Time (model scale) [sec]

0.138

16 /20



3000

2000

1000

Pressure [Pa]

-2000

-3000 .

Tunnel length : 4.2 m, 4 car 1 unit

Without air-shaft , U=151 km/h
=== D=16mm,N= 12, L =340mm, U=151 km/h
—-—-- D=3mm,N=12,L =340mm, U =149 km/h

Sensor position, x =3.810m

0.00

3000

0.05 0.10 0.138
Time {model scale) [sec]

2000

1000

Pressure [Pa]

-1000

-2000

-3000 .

Tunnel length : 4.2 m, 4 car 1 unit

Without air-shaft , U=182 kmh
--- D=16mm,N=12,L =340mm, U=182 km/h
—-—-- D=35mm,N=12, L =340mm, U=180 km/m

Sensor position , x =2.794m

0.00

0.0%5 0.115
Time (model scale) [sec]

17 /20



Tunnel length : 4.2 m, 4 car 1 unit
3000 - Without air-shaft , U = 182 kmth
I --- D=16mm,N=12, L =340mm, U=182 km/h
- D=35mm,N=12,Lh=340mm, U=180 km/h
2000
1000
w
a,
ot 0
>
]
7]
o
a -1000
-2000 |- -
X Sensor position | x = 279 m
-3000 L . L 1
0.00 0.05 0.115
Time (model scale) [sec]
3000 : Tunnel length : 4.2 m, 4 car 1 unit
Without air-shaft , U =182 km/h
i --- D=16mm,N=12 L =340mm, U =182 km/
2000 —-—-- D=3mm,N=12 L =340mm , U =180 km/h
1000
W
a,
g 0
=3
v
7]
u
a -1000
-2000 -
X Sensor position , x =3910m |
-3000 L L 4 1

0.00 0.05 0.115
Time (model scale) [sec]
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s
RAAAMYA | 111I5m | 2794 m | 3910 m Aoy ag Az &
S 3o
910 Pa 752 Pa 414 Pa 910 Pa 71 &
e 4
FESWB | i pa | 609 Pa | 39 Pa 766 Pa 158 %
16 mm
TIE WA | by | 4s1pa | 34Pa | S8 Pa | 01 %
35 mm
Forl &
FRAASA | L5 m | 2794 m | 3910 m ;ﬂiili | Aee
II_',J_a
FEB | s pa | 140 Pa | w8 Pa | 1685P | 7 @
e A
hr e .
$FFUB | aepa | 1148 Pa | W5Pa | 1326Pa | 203 %
16 mm _
BEE WA | srpa | 1P | se7Pa | 1057Pa | 373 %
35 mm
I FaE
FHAHAA | L1Sm | 29am | so0m | ST | A
5 F9 =
2410 Pa | 2107 Pa | 1361 Pa | 2410 Pa N8
e FY¥
n oy 4
TEFME | s pa | 1683 Pa | 131 Pa | 2015Pa | 164 %
16 mm
I i1
FTRE M | e | U Pa | s Pa | 1437 Px | 404 %
35 mm
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B9 Aol | AnAs
B 3} AUSE B8
1d e g 4] Hé¥ 3 ) r
EFEFF0l
150 km/h ~ 180 km/h 256 m 6.15 71 &
ue B3y
Ir, 5t 7
FEEHR | e kmm ~ 190 kmvh 256 m 485 211 %
16 mm
EX 3 )7
STTIE 150 kmvh ~ 180 knvh 256 m 265 569 %
35 mm
£H 34
300 T T T T
200 F Tunnel length : 4.2 m. 4 car 1 unit
B Without air-shaft
100 | © D =16mm, N=12,L =340mm -
F &~ D=35mm,N=12,L, =340mm k
r 6.5
: I'= 42385
w |
o r 265
e A
Q-E 10 — 4 =
1 1 1 1 1
120 160 200 240
U [km/h]
EH 35
|.l'-.ir - Gun %A'I-:-Lill
A
=g 28(VC) .
o » g Zed3 . - =T
HA = E2E =T HTER OFRg M A
\ / / S abxy
—— = — T —( . -’};(Jn
T
o vt /
1/60 B A2 g
BLapEbE] 2 (WRolE, SE) * XME0 A
H EIH
RAEA 124 m __l_. 40n __l_. 12.E m __L_ t14n

44 m
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