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Development of a new test facility for the study of pressure
transients in tunnel and micro-pressure waves radiated
from the tunnel exit on the railroad

Dong-Hyeon Kim and II-Geun Oh

Key Words: train-tunnel interface(Z3F-Eld <UE|#0]2), moving model rig(FF EF A&7,
pressure fluctuation(%} 2 ¥ %), micro-pressure wave(Y] 7] 3t)

Abstract

The test facility - of the 1/60-scale models for the train-tunnel interactions was recently developed to
investigate the effects of entry portal shapes, hood shapes and air-shafts for reducing the micro-pressure
waves radiating to the surroundings of the tunnel exits by KRRI in Korea. The launching system of
train model was chosen as air-gun type. In present test rig, after train model is launched, the blast
wave by the driver did not enter to inside of the tunnel model. The train model is guided on the
one-wire system from air-gun driver to the brake parts of test facility end. Some cases of the

experiments were compared with numerical simulations to prove the test facility.
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Fig. 1 The generation process of micro pressure
wave at tunnel.
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Table 1 Main characteristics of moving model rig

in KRRI
Method Axis symmetric,’
one wire guidance
Scale - 1:60
Launching mechanism .~ Air-gun type
Train speed ~ 600 km/h

Train model’ Car body: paper tube,
Nose: MC material

Tunnel model Polyvinyl  chloride' (PVC)

Total length’ of ‘test rig -about 30 'm -
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Fig. 2 The schematic of moving model rig.
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Fig. 3 Train entry in test facility.
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(paper tube)e AME3IYT. AFR FojR:
MC A2 AFaen AFTFAY FHAA
AgRs FAE H23HA s daAnde
AFHE K-TGV A= Ao 250 Fu)
A gdoz Agsu. daxdo] gdud
ER5 AV credgoz AP RIxE
71 A 19 HYg FHE dAlRR AF
g AFFA EF A7AA AFst MA A
ohoo] W FHe #HFLE FHM JEAH Rz
A =PHEE AR o dndy FA
o A& 25 mm THE ¥4 HEdo daxdg
o] FHE wet de vFEHoz 23 £ A
Ligig= :

23 AlEFR 2 2ot T 5N

AR FAN2HL GYP Pdog 3
£ § . Fdo=RE LI Wye A4
F(catapultyF A, A F9d HAC, FEa
71%)9 B, AEIHAGYYD Folo, HF4
2 55 mis EE7HA & 4 Utk 300 kmmold
9 £2x d B9uy FLFFLE 160 mis &
T2 48 F Utk B 979 HAALSEE F
o= 111 m/sol MFWAL HF3A st

- 613 -



A des AL v$ & JEEE Za gy
ANPYZ=A(EAHFASG TS E)NAM FgFAn
ZAo] uj¢ oHo. B QA AAH EAR
nE|sjeokgnt. g#tA B dF9 AgIAE &
SEAMA 2R (71 EFg ez AR o0, Fig
29} Zo] AEFA FAHL dard, F¢ LA}
7}, 4R, AFFAE o|FoF, F¢ WA}
1 TN F(@ir-gun) 2ol T IV A
Ari(driver)?} vlole (Mylar membrane)o]
2 Fol 71dE F71€ 24 FRA dE U
EAEELE 7HEA U

24 LAMRE EF79 BIHEYGE

GarEdo] WALRE U RA JI&Ee B
o dat g4Fe] F7)7t AFHI FVNAEE T
AMRHES] JFHZRE EEdd o AERFE
HdYrd re ¢4 9L v Ao, ¥
a9 TERIL WAFBEE Hold m ErHU9
Zouige] oirigtEd o aW EexrE 3
(blast wave)= AAEY, o] Bg2E yE= 1Y
9] &A%z Asse ANFEE 4FE FEF
Rolth, et APElYd WRgHe JgL v
A Aolt}, o] BH2E mE 19 AEFo|)
Higte g A7l AERE dr|g o3tz o)
4e EYo2AN A3 AARA

2.5 7 FHAIAH AMAEA

AAY Q7P wel Holx 400 km/he)
SAS 7 Tasojof Tl ¢ AolN AFsl
CAXR°] #ASEY AEL 605 mmoln ¢FHE

Zl(driver)= 1.5 liter, FAIRBE 43 mE @<L
o dxRAL Aolg BAEI 5o g9
AAANE S5 GALFRAAN dnd
o] AN Fuigte 0871 oldlolojo} Fr).
of A& FFdoF Ea FFRI SAFRE
Hojd ] YAIFHE ETAA F7AET] dAH
A gevh 43 A9 v dgggoz A
st Ax 4% g grlges FAavd
Eg YdanEE FASE JMEE o= $ARE
oM EX}Ed FFEE E9 94X xA tEH
Zo] ERQchFig. 6 A=)

= ,dv
a‘ vdx

Driver

/—- Tube Pum

P,

o le>
!
s
»
ry

Y

Va Train model

Fig. 6 The Phnumatic launching device

Driver pressure [atm.]
0 3 6 9 12 15 18 21 24 27
T i model
1000k o voumer 1.5 ter E o ko]
Tube diameter: 60.5 mm
Launch tube: 4.3m

1100

900
800}
700}
600

Design point
AN

500
400+

Traln velocity [km/h]

300

2001
100

o 'l . A 1 I
00 02 04 06 08 10 1.2
Residual back pressure [atm.]

Fig. 7 The performance analysis to design the test
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Fig. 10 Comparison of measurement and. prediction
results for pressure fluctuations in 0.5 kmn
long tunnel of Seoul-Puéan high-speed
railway(train entry speed: 257 km/h).
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Fig. 11 Comparison of measurement and prediction
results for pressure fluctuations in 0.5 km
long tunnel of Seoul-Pusan high-speed
railway(train entry speed: 303 km/h).
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Fig. 12 Comparison of measurement and prediction
results for pressure fluctuations in 0.5 km
long tunnel of Seoul-Pusan high-speed
railway(train entry speed: 363 km/h).
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Fig. 13 Micro pressure wave histories for train entry speed of 308 km/h without countermeasures.
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