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An Experimental Study on the Aerodynamic Effects Generated
by a Train Passing near by Platform - Conventional Railway
Station Field Test
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ABSTRACT

A series of filed tests have been performed to investigate the aerodynamic effects on platform
of the railway station during the passage of train that can be unpleasant and even dangerous to
the pedestrians. To assess the aerodynamic effects on the platform, two aerodynamic properties
has been measured; one is the wind gust induced by the train and the other is the pressure
pulses generated when the nose and the tail of train passes. To measure these aerodynamic
properties during the train passage, an array of hot-wire type anemometers and several sets of
pressure transducers have been used, respectively. This paper deals with the filed test on
conventional railway at about 100km/h operational speed, in which total 34 measurements has
been made at the Bugok station in Seoul-Busan line for Saemaul and Mugungwha train. The
results showed dramatic differences in the aerodynamic features between the two trains that are
supposed to originate from the contrasting nose shapes of the trains.

LA 2
[11.
* FHAEr|EdTY APAdrd, B9
e FLAL) AT HAAAT, A3
*oxox gt d w o) s u, 439
*xox o SERT]EAT | 13



(International Union of Railways, UIC)

779-1[2]

Administration, FRA)

[5]

200km/h

300km/h

[31.

Sanz-Andres J. Santiago-Prowald[6]

2.1

Array
Anemometer)

National Instrument
NI

[7]

UIC Code
, UIC Code

ulC

(Federal Railroad
1990 240km/h

[4],
: A

180km/h

Hot-Wire Probe Array System .

(Hot-Wire Probe)

ENDEVCO

DAQ Card(6062E)
LabView

CTA (Constant Temperature

8510B-1 8510B-2

16



oL
e
)
oX
Jot

k1

AIR Velocit Piezo-resistive Self-contained
Transducer(yB455) Pressure Transducer |Photoelectric DAQCard(6062E)
( ) (8510B-1, 8501B-2) |Sensor(PZ-M51)
NATIONAL
TSI ENDEVCO KEYENCE INSTRUMENTS
+0.5% of full
0,
scale of selected 1.5%
(VO-VOffset)x
Vox (10) (689.5/2)
50m/s max + 1psig , +2 psig N
( ) 02 sec) (2.3x10°se0) (15 ms max) |£0005 ~ 10V
2.2
1
Hot-Wire Probe Array
, Bugok Station Platform ,
©)
1.5m —»¢—3.3m —¥
1.0m @
o Handrail

i
o
3

e Pressure Measurement System Pressure Measurement System
(Dummy on a wheel chair )

@ Hot-Wire Probe Array System >
(Child Dummy)

1.0m 1.om 2503
L m \m

.

12m 10 ©©°
0.6m .
1" 0.3m M

R=N

Platform 1.3m

|

1.3m —»|

AEEY I ASA 20 A

)

Hot-Wire Probe Array( )
0.3m,

(2) Array ,
0.3m, 0.6m, 1.2m

0.8m, 1.8m, 2.8m ,

1.1m () 1.3m



() 0.7m  0.85m X, Yy

34 24 , 10
100km/h 97km/h, 114km/h ,
112km/h 105km/h
) ( 2) )

a9 e sl AT YA

2.3

4
4 )
20m/s .
: Q)
12m/s
(Uwind,max) (Utrain) 2
5, 6 . (1) ,
U. .
l]*max — wind, max ( 1)

Utmz'n



25 - , —e—Saemaul (109km/h, 189m)

{ —o— Mugungwha(110km/h, 194m)
=~ 201 . 7777777777 Train Passage
Q) R ‘
S
= L
©
(=]
©
>
©
£
=
-5 T T ' I
A M 10 15 20
time(sec)
94 AR F A SR KH5UE
(Z9Z 2994 0.3m)
, 0.3m 45%" 76%
, 2.8m 25%
0.3m, 0.6m o Lam
1.2 2

3 0.8 0.8 0.8 1.8 2.8
m)| 06 0.3 0.6 1.2 0.6 0.6

0.456 0.280 0.285 0.315 0.244 | 0.198

0.763 0.571 0.581 0.467 0.294 | 0.249

1.00 -
g ® Saemaul
o Mugungwha
0.754 E. . — Average
8 8
= X @
Sfoso] 80
- 0 .
>° . v % 9
0.254 i § £
® |
! i
0.00 T T 1
0 1 2 3

distance from plateform end(m)

a9s Agd e 29 94F ANHE( Una)

ofd



1.00+

e Saemaul
o Mugungwha
0.75 ° — Average
5 8
£ b : g
=° 0.50- 8 E 6
= o o g
&
o) _;_ v 3
0.25- : T ¢
| . .
0.00 . T )
0.0 0.5 1.0 1.5

height from platform floor(m)

1%6 %O]oﬂ Iﬂ»% %\‘7&'%} Oéi]‘% Zﬁ]\:ﬂ%é}( U*max>

X_
7
200.- —e—Saemaul (109km/h)
—o— Mugungwha(110km/h)
—————————— Train Passage
100 -
s 01
e
D-O
a -100-
-200
-300 - ' ' ' '

1 2 3 4 5 6 7 8 9
time(sec)

-7 GA I oA gERE (Ao 2 x8d)

(Pressure Pulse)



49N mE FeAwEe] 9FL F o A4 AWns] Aske] 2 A AT B A F
e L Az olE FFLEE JFOR § FUOE FAUS 17 8 AL
0 F 7 2 FEFES X 3 AUsah. 295 AHgE 4 @9 2k
Pmax Pmin
4Cr="7 2 2)
?‘0 Utrain

9 AellM pe TR o

L% 394 B F %ol Fdse ¢4EHvlE A A= 079= Avkes 0329 7 od] ojde=
3] = o]

[}
veston, of F oldlo] ma y-waelAel ghew Avdon the gt 20~30%
deee ¢ A
w3 27 Aot as(4 Cp)
-
x> | el | dely) | BAG | BACW | B#
IR e 0.29005 0.41389 0.28061 0.27594 0.31512
g8t 0.77139 1.07584 0.65952 0.65148 0.78956

3.0+
| ® Saemaul
25 © Mugungwha
T — Average
2.0~ o
o 1.5 °
al : 0
1.0+ 8 'g'
0s]  ° &4
] = 2 + e +
Oo T T T T 1
X y X y

Standing Dummy Wheel Chair Dummy



38

65%( 50%) , 60%

. Gawthorpe, R. G. (1978), “Aerodynamics of trains in the open air’, Aerodynamics in Railway
Engineering, pp.7-12

. “Effect of the slipstream of passing trains on structures adjacent to the track”, UIC Code 779-1

. Lee.,, Harvey Shui-Hong (1999), “Assessment of Potential Aerodynamic Effects on Personnel
and Equipment in Proximity to High-Speed Trains Operations” Report. DOT/FRA/ORD-99/11,
Federal Railroad Administration

. Liao, S., Mosier, P., Kennedy, W., Andrus, D. (1999), “The Aerodynamic Effects of High-Speed
Trains on People and Property at Stations in the Northeast corridor”, DOT/FRA/ORD-99/12,
Federal Railroad Administration

. Holmes, S., Schroeder, M. (2002), “Aerodynamic Effects of High-Speed Passenger Trains on
Other trains”, DOT/FRA/ORD-01/12, Federal Railroad Administration

. Sanz-Andres, A., Santiago-Prowald, J. (2002), “Train-induced pressure on pedestrians”. Journal
of Wind Engineering and Industrial Aerodynamics, Vol 90, pp. 1007-1015

. Sanz-Andres, A., Santiago-Prowald, J., Baker, C., Quinn, A. (2003), “Vehicle-induced loads on
traffic sign panels”, Journal of Wind Engineering and Industrial Aerodynamics, Vol 91,
pp.925-942



	Contents
	Return
	Print

