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Prediction of Strong Gust Frequency in a Control Section for Train Operations
Based on Onsite Measurement and CFD
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SUMMARY

In this study, a prediction method for strong gust based on onsite measurement and CFD was used which

can take the effect of complex terrain into account. Predicted maximum gust shows good agreement with

measurement. In addition, a time series based method for the prediction of the strong gust frequency in a control

section was proposed. Predicted strong gust frequency agrees well with the measurement, while the

conventional methods underestimate or overestimate the frequency. Finally, the proposed method was applied to

the regulation of train operation, considering train speed, wind direction, and wind fences. The frequency of the

regulation of the train operation at a 6km test section decreases from 0.16% to 0.14% when the train speed is

reduced and decreases to 0.11% when the wind direction is considered, and further decreases to 0.08% when the

wind fence is installed.
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(Computational domain and boundary conditions)
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(Numerical results in typical wind directions)
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(Comparison of simulated and observed changes in wind direction)

X 8 735, HiLS 1, His 4, HiS 5 TORGEELDVNE <

i 2 OEGEI I 3 ORI L > TEDEAZLL
TW5B, WTFNOHLEIZEB T S TR &
—HELTWAZ b, bIV LIRS L, F
B 1 RBFREGET 31.9m/s, JEEIEPERGTE) CldHug
5 OFHNEN RN LA CGRAFHE ST D Z &A%y
WD, iU, AEFERIOLOFEC X 2 EEOE L
BRI 2 b—va rTHRIIRAER TN &
BNEREEZ BND, 221, E&ﬂ%%Aiﬁﬂ%ﬂ
BELTWDH®, REEOTREEZEIC L 28I/ NE
w&%x%ﬂé‘d?%@ﬁ(ﬁk%%ﬂLi3HW&
EEIETE) CIEEEREE DS E 52 5N TN D3,
R 1, HUR 4, HiR S OJRGE 3 TR REHE ST
5, ZHNSOHEDEE-IINTE 04 2 TEY, i
RIS L CHEETH D EEZHND, B 3
(R KB EGE 31.1mys, BANEE) T, His 1 OB
PAETEREM L TV 528, fhotis CoREL A FE
ELSHEEALTRY, FROGERFEHIOXISRE 725 mEE
TREZ B <HRAZTWND 2 E3505, B4 (B
R 29.9m/s, EUANIPE) Tl His 4 OFGELEET
BN LT D23, oS CIR R 2R 2 < T
HLTWDZ Enghb,

X9 75, BAHRA O TFRITIE, W L0345 S HiUs
ﬂﬁz%i@$ﬁ2uﬂmﬂﬁsfi,ﬁ@@%ﬁ@ﬁ
BLTWDA, Mg 4 BIOME 5 O 2 <%, T
TETEIE & 180RREDZENE L COWBHENH D, 72
B, 190°E AT —Z ITONWTIIFRIILTUVRLY,
[ 1 2> DR 4 3 KOOSR 2 OHR 5 oA, (LY
BOFERC LY, fhotEOREE 180°0ENELTE
0, BEFAANT CIEZ OFEEE FHCE QWD
EEZOND, 72120, RRRDO L S, MHROHEDNE
BHRRE D LTWD 720, SES & 4 250 TR
WZEZ DTN EEZ HILD,

23.  RAEEREERTATFEDERIC &L HHEEE

2.2 Fi & AR ALAHROZATER & B HEREICIT 5 5
OORERISRD S 5, HiS 3 2SR X80T D
BUARLS SAE L, ZOMOBIRAIHSIZIS T B B
JRGRDRERFNT— & & JR G R AR R AR 2 T L
FERROBUINE & bl LT, BB EE 2 TR 5 B
%, FHImREREIL 60 £b, B LIRFENL 3 B & Ui,



©  Observation (Imin Max)

Simulation (1min Max)

Wind Speed (m/s)

0.0 bk 3.3
0:00:00 6:00:00 12:00:00 18:00:00 24:00:00
Jan. 25,2005 (hh:mm:ss)
(@ HuR2
35.0—
o Observation (Imin Max)
30.04- Simulation (Imin Max)
2 2504
£
B 20.04 "%
2
2
2
< 15.04
£
= 10.04
5.
0.0 s HEA
0:00:00 6:00:00 12:00:00 18:00:00 24:00:00
Jan. 25,2005 (hh:mm:ss)
(b) His4

10 HRBHHEEDFHIE & BUAIE O K

(Comparison of simulated and observed maximum gust)
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(Comparison of simulated and observed occurrence of strong gust over 25m/s)
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(Variation of occurrence of strong gust with the interval of sub-section)
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H7XER
100,200,400 200,400,1000
Cy -4.74E-15 -3.04E-09
G, 3.93E+00 1.75E+00
[} 1.60E-03 1.63E-03

0.0030

0.0025

0.0020

Frequency of Strong Gust

0.0010

0.0005

0.0000

0.0015 F

0

I I
200 400

I
600

Interval of Sub-Section Length [m]

16  SREFEASRE OHEEM & FRIE L Dk

(Comparison of estimated and simulated occurrence of strong gust)
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(Prediction errors by conventional and proposed methods)
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(Definition of relative wind direction for railway)
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(Encounter frequency of strong gust considering train speed, wind direction, and
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(Comparison of instantaneous and mean wind directions for the strong gust
events)

HESRAZ 125G, BRI X D502 L0 IR
I & BERIENLASTEAET D, DI 2 L 2 b
DERLDEIL, B BB & L — /L ORI
LEENHDT D, ZOHEEE L—/LOBEMRIZHND
BEEAE LS, BRI HITENL, BEAREMAE



1.6 T T T
14 b —@— Imin Mean Wind |
: --©==-30min Mean Wind
o 12 -
g 1 3
B
3
2 08| B
5
2 o6l 1
=
04 F E
02 -
0
1 3 5
Observation Point
(@ FI1 2004412 A 17 B 6 W5 54 57
1.6 T T T
14 —&— Imin Mean Wind
: - -©=-30min Mean Wind
° 12 -
5
4 I |
o
3
2 08 | -
5
9
E 06 [ -
=
04 F 1
02 [ o
0 I I I I I
1 3 5
Observation Point
() FHI2 20044211 A 27 A 9RF 155
1.6 T T T
14 L —&— Imin Mean Wind E
’ --©=--30min Mean Wind
° 12 - o
g aF E
<
2
208 | B
5
B}
£ 06 <
=
04 F 1
02 <
0 I I I I
1 3 5
Observation Point
(© 13 200444 A 21 A 0KF50 4y
1.6 T T T
14 E —@— Imin Mean Wind |
: - -9=-30min Mean Wind
° 12 -
£ -
g 1k 3
<
3
2 08 [ o
%
9
E 06 [ -
=
04 | 1
02 [ o
0 I I I I I

3
Observation Point

(@) #H4 2004 42 H 23 B 20 #§ 25 4y
2 EERRD 1 53 & 30 43 FRGR OJEGE o b

(Comparison of 1 and 30 minute mean wind speed ratios for strong gust
events)
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(Forces acting on a train with cross wind)
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(Definition of relative wind direction considering train speed)
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